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OSRAM Opto Semiconductors provides trend-setting LED technologies 
and state-of-the-art lighting solutions for today, tomorrow and beyond. 

www.osram-os.com

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

M SaGEF

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

M SaGEF

http://www.qmags.com/clickthrough.asp?url=www.osram-os.com&id=13640&adid=PCOVER 2A1
http://www.qmags.com/clickthrough.asp?url=www.ledsmagazine.com&id=13640&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.qmags.com&id=13640&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.ledsmagazine.com&id=13640&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.qmags.com&id=13640&adid=logo


LED‘s work 
            together!

Four new LED Lighting Modules from Sharp.

See your sophisticated design developments in a new, fascinating light.

Whether spot or ambient, indoor or outdoor, stationary or mobile – you 

can set innovative 18 mm2 standards in the general lighting sector with 

Sharp’s four high-performance square LED Lighting Modules: with the

utmost in effi ciency and optimum light dispersion as well as maximum 

service life, you profi t from minimised maintenance for your applica-

tions. Defi ne white in new tones. The Sharp portfolio ranges from White 

Colour, Warm White Light and Bulb Colour White all the way to High

Colour-rendering White with colour temperatures from 2,800 K to

6,500 K. We look forward to working with you – the new LED Lighting 

Modules from Sharp.

Our Service Team has engineering samples ready for you and 

would be pleased to provide you with information. 

E-mail: info.sme@sharp.eu; phone: +49 (0)180 507 35 07

Visit us at the electronica 2008
from 11–14 November in Munich: Hall A3, Booth 207.
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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

available. All backed by more than 25 years of engineering

expertise. Follow the light to NuSil.

What? When? Where? If it’s NuSil, it’s no problem.

Glow at sea.

Rescue is near.

Saved by the light.

NuSil Technology.

What’s your challenge?  
www.nusil.com 
Europe +33 (0)4 92 96 93 31
USA +1-805-684-8780©2007 NuSil Technology LLC. All rights reserved. LED0207-PH2 
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Ienjoyed the LEDs 2008 conference in San 

Diego, and not just because of the lunches 

outside in the sunshine. Th ere was lots of pos-

itive talk about standards, and the progress 

being made by LED makers — see our report 

on p31. I also learned a lot about the residential 

lighting market, and why it’s diff erent from the 

commercial lighting sector — see p44 for more. 

LED-based residential light fi xtures (RLFs) are 

now part of the EPA’s Energy Star RLF program, 

which dates back to 1997. Alex Baker, EPA’s 

Lighting Program Manager for Energy Star, 

spoke about RLF v4.2 at LEDs 2008, on the same 

day that the DOE's Energy Star criteria (SSL v1.0) 

went “live” — see p15. LEDs Magazine solicited 

some additional comments from Baker — see 

www.ledsmagazine.com/features/5/11/1 for the 

full version. Baker explained that the inclusion 

of LED light engines in RLF v4.2 is a natural 

extension of the RLF program, which compares 

measured source performance against perfor-

mance thresholds applicable to all technolo-

gies; this “enables consumers to make apples-

to-apples product comparisons.”

Diff erent lighting markets justify, says Baker, 

a diff erent approach to measurement. “SSL v1.0 

employs fi xture photometric data [and] is fully 

appropriate for commercial, industrial and 

architectural lighting,” he says. “However, the 

residential segment of the market has never 

conducted full fixture photometry.” Testing 

of this type would be inappropriate and overly 

burdensome for RLF manufacturers, who oper-

ate within much tighter cost constraints, says 

Baker, asking “would luminous intensity dis-

tribution data for a Tiff any-style fi xture assist 

a consumer with a purchasing decision?”

I’ve spoken with manufacturers that said 

they would work with RLF v4.2 rather than SSL 

v1.0, where they have a choice, because the EPA 

specifi cation is easier to meet. Baker says this 

is not the case, and that the RLF v4.2 specifi -

cation is “equally as stringent as the SSL v1.0 

specifi cation."

Working with the ALA and NEMA, says 

Baker, the RLF program has maintained a 

database of lamps and ballasts which exceed 

the program’s minimum performance thresh-

olds. RLF manufacturers use these off -the-

shelf components to earn the Energy Star for 

their fi xtures. Nearly 16,000 fi xtures are cur-

rently qualified. This source-based testing 

philosophy has been extended to include LED 

light engines in v4.2. “Th is represents the type 

of off -the-shelf solution that RLF manufactur-

ers are seeking,” says Baker.

RLF v4.2 references an “ASSIST Recom-

mends” test procedure for LED light engines. 

“This was developed by LED manufactur-

ers, and is currently under review for IESNA 

standardization, similar to the development 

of LM-79 or LM-80,” says Baker, adding that 

EPA has worked with the Lighting Research 

Center (LRC) to train several labs to perform 

the testing procedure. “EPA is confi dent in the 

strength of this testing procedure, and work-

ing with the LRC has tested several promis-

ing fi xture designs,” he says. “To date, we have 

found no fi xtures capable of meeting the long-

established 50 lm/W effi  cacy requirement.”

At LEDs 2008, several voices pointed to 

the confusion caused by multiple Energy Star 

requirements for LED fi xtures and called for 

a single, unifi ed program. Baker says that EPA 

“anticipates meeting with DOE in the near 

future to clarify larger programmatic issues.” 

As more fi xtures are tested, the diff erent spec-

ifi cations will be refi ned, and are expected to 

start to converge. But for now it looks like res-

idential fi xtures will continue to have a diff er-

ent route to gaining their Energy Star.

Tim Whitaker, EDITOR

twhitaker@pennwell.com

Residential lighting is a 
growing market for LEDs
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FEATURED event

| web exclusives

ADVERTISERS index

Webcasts
Thermal Design for Enhanced LED Performance

Monday, November 24, 2008

JOHN PARRY, Mentor Graphics (formerly Flomerics)

STEVE TAYLOR, The Bergquist Company

Visit www.ledsmagazine.com/webcasts for further 
details, or to access our archived presentations. 

Articles
Tesla™ simplifi es LEDs for the OEM general lighting market

www.ledsmagazine.com/features/5/9/7

Vicor’s fl exible, accurate & effi cient power solutions 

for LED backlighting applications

www.ledsmagazine.com/features/5/10/13

Safety-centered approach improves quality 

of light for petrochemical facilities

www.ledsmagazine.com/features/5/10/14

Upfront thermal simulation helps SureFire design 

products for life or death situations

www.ledsmagazine.com/features/5/11/2

Featured Companies & Profi les
Th e following have recently been added to the LEDs 
Magazine website as Featured Companies 
(see www.ledsmagazine.com/buyers/featured): 

Instrument Systems GmbH •  TradeKey (Pvt.) Limited

Company Profi les have also been added for the following
(see www.ledsmagazine.com/Profi les): 

Kingsun Optoelectronic • High Power Lighting Corp • Instrument Systems

Strategies in Light 2009

February 18-20, 2009

Santa Clara, California, USA

Strategies Unlimited and PennWell 

Corporation will host their 10th annual 

business-oriented conference and exhibition 

on high-brightness LEDs at the Santa Clara 

Convention Center. Th is year’s conference 

theme focuses 

on Lighting the 

Future with 

LEDs. For its 10th anniversary, Strategies 

in Light will expand the scope of the 

conference by adding a separate lighting 

track to meet the information needs of 

lighting designers, specifi ers and architects. 

Go to www.strategiesinlight.com for more 

information. 

10th Annual OLEDs World Summit 

November 10-12, 2008 

Hilton Torrey Pines, CA, United States 

electronica 2008 

November 11-14, 2008 

Munich, Germany 

Interlight Moscow 2008 

December 9-12, 2008 

Moscow, Russia 

SPIE Photonics West

January 24-29, 2009

San Jose, CA, United States

Intelligent Automotive Lighting

January 26-29, 2009

Frankfurt, Germany

LED China 2009 

February 28-March 03, 2009 

Guangzhou, China

LED Lighting Today: Tales or facts?

March 13, 2009

Naples, Italy

Lux Pacifi ca 2009

April 23-25, 2009

Khabarovsk, Russia

Lightfair International

May 5-7, 2009

New York City, NY, United States

OPTOmism: Photonics for the Green Revolution

May 18-20, 2009

Santa Clara, CA, United States

Display Week 2009

May 31-June 05, 2009

San Antonio, TX, United States

See www.ledsmagazine.com/events 

for event reports, latest updates and 

related news.  
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Saving electricity consumption 80 ~ 90%
As bright as existing halogen lamps
Long lifespan up to 50,000 hours
Cool temperature with our superb heat dissipation technology applied
Usable at most existing halogen fixtures
Price affordable to customers and unmatchable to others
Commercial voltage of 277V models soon available
Low wattage models are dimmerble
Meet most Energy Efficiency programs criteria (CRI : over 80, luminous-
efficacy : over 65 lumen/watts, fixture efficacy : over 55 lumen/watts)

Introducing New Halogen Type
Lumidas-H LED Lamps series
from

Fawoo technology, the global leader of the LED lighting industry, 
proudly presents the world a full lineup of the most efficient 
and affordable LED lamps at the lowest prices no one can offer.

They are Fawoo's superb product lineup: 
Lumidas-H 3W 5W 8W 16W 22W 35W lamps can instantly replace 
halogen lamps.

They save your energy cost as well as maintenance cost notably.
Hot under the halogen lamps? 
Extremely low temperature of Lumidas-H LED lamps also save 
your air conditioning cost and make your work environment 
very  comfortable. 

102-806 #905 Bucheon Techno-Park,364 Samjeong-dong, Ojeong-gu, Bucheon, Korea TEL : +82-31-621-2920~3  FAX : +82-32-621-2940 
For product information :  www.fawoo.com/product    Contact : agency1017@fawoo.com

Lumidas-H 3W, 5W, 8W, 16W, 22W, 35W Lamps
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Whether you’re designing an LED light source or an
LED lighting system, accurate characterization with a
near field source model is vital. These enable detailed 
evaluation and comparison of LED designs, and can be
used with popular optical design software packages.
The result is reduced development costs, elimination 
of rework, and confident communication of data to
your customers.

The new SIG-400 Source Imaging Goniometer
specifically addresses the needs of LED researchers,
manufacturers and users for high accuracy die and
device characterization. This fourth generation
SIG-400 brings together improvements in 
instrument design and construction to make it

easier than ever to obtain precise, accurate near-field models
for small light sources.

The SIG-400 combines a 16-bit ProMetric imaging 
colorimeter, a high precision goniometric assembly, 
and SIG1.0 control and analysis software to deliver
detailed, near-field source models. These Radiant
Source™ Models and ProSource® software are the 
industry standard for describing and analyzing the

near-field optical properties of light sources.  

If you’re manufacturing high quality LEDs or 
incorporating them into luminaires or other illumination

systems, then you also need the best optical source
models. For more information on the SIG-400, 
contact us at +1-425-844-0152 or visit us online.

www.radiantimaging.com

Industry Standard Near Field Models

Optimized For LED Measurement Use With All Popular Optical Design Software

Extensive Light Source Analysis Capabilities

Let Your LEDs Shine (and Reduce Cost!) 
with Accurate Source Models from the SIG-400.
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Th e two largest European lighting manufacturers, Royal Philips 

Electronics and Osram, have concluded a patent license agree-

ment for LED-based technology used in luminaires. Osram says 

that the agreement “will give the market for LED-based light-

ing a further boost.” Philips described the agreement as “a next 

step in making the basic Philips LED control IP broadly avail-

able to accelerate the development of the market.”

In June 2008, Philips announced a patent licensing program 

for LED-based luminaires (LEDs Magazine, Jul/Aug 08, p7). How-

ever, royalties under this program are not payable by companies 

that purchase all key LED luminaire components from Philips. 

Now, Osram has taken a license from Philips to obtain the same 

concession for Osram customers. In other words, LED luminaire 

manufacturers that use key components purchased from Osram 

will not be liable to pay license fees to Philips. 

Osram says that these “special rights” relate not only to pat-

ents held by Philips but also to patents held by Color Kinetics and 

TIR Systems, which were acquired by Philips last year. According 

to Philips, this new arrangement also benefi ts Philips customers, 

because it includes royalty-free access to Osram LED system pat-

ents when purchasing all key components from Philips. ◀

MORE DETAILS: www.ledsmagazine.com/news/5/9/31

PATENTS

Osram and Philips agreement 

enables access to LED luminaire IP

BACKLIGHTING

Dell drives transition to 

energy-effi cient LED displays 
US-based computer maker Dell says that it plans to transi-

tion all of its new laptop displays to LED backlights in the 

next 12 months. Th is, says the company, will be a major 

achievement in its commitment to become 

the “greenest” technology company on the 

planet. Dell estimated that at least 80 

percent of its total laptop volume will 

be delivered with LED as the stan-

dard display backlight by the end 

of 2009, moving to 100 percent 

in 2010. At the LEDs 2008 show, 

John Jacobs of DisplaySearch fore-

cast that all laptops would use LED 

backlights by 2015.

Eff ective December 15 this year, two-

thirds of Dell Latitude E-Family laptops will 

be shipped with LED backlighting as a standard fea-

ture, as will Precision M2400 and M4400 mobile work-

stations. In addition to being mercury-free and highly 

recyclable, Dell says that LED displays deliver signifi -

cant energy savings compared to cold cathode fl uores-

cent lamp (CCFL) technology.

For example, Dell’s 15-inch LED-backlit displays con-

sume an average of 43 percent less power at maximum 

brightness, resulting in extraordinary cost and carbon sav-

ings. Th e company estimates customer savings of approx-

imately $20 million and 220 million kWh in 2010 and 2011 

combined, the equivalent of annual CO
2
 emissions resulting 

from energy use of more than 10,000 homes. ◀

MORE DETAILS: www.ledsmagazine.com/news/5/9/33

AUTOMOTIVE

Europe mandates DRLs for 

all new vehicles from 2011
To increase road safety, the European Commission (EC) has decided to 

introduce dedicated daytime running lights (DRLs) on all new types of 

motor vehicles from the year 2011 onwards. Dedicated DRLs automatically 

switch on when the 

engine is started, and 

substantially increase 

the visibility of vehi-

cles to other road 

users. Compared with 

dipped-beam head-

lamps, dedicated DRLs 

have around 25–30% of 

the energy consump-

tion, dropping to 10% 

when LED technol-

ogy is used. A number 

of car makers, nota-

bly Audi, have already 

introduced DRLs using 

white LEDs. Th e new 

EC Directive, which is not yet law in all 27 member states, foresees that 

from 7 February 2011 onwards all new types of passenger cars and small 

delivery vans will need to be equipped with DRLs. Trucks and buses will 

follow in August 2012. ◀

MORE DETAILS: www.ledsmagazine.com/news/5/9/35
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innovative and patentable
custom LED solutions,
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competitive advantage
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To learn more about how Opto can
design a custom LED solution for you,
call or visit our Web site today!

Opto Technology, Inc.
Phone: 847.537.4277
Web: www.optotech.com

Our Capabilities Include:

• Optical Design
• Thermal Management
• Mechanical Design
• Electrical
• Chip on Board
• Complete LED Solutions
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• Industrial
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ENTERTAINMENT

Vitec acquires Litepanels 
LED lighting business

Th e Vitec Group has acquired the business 

and assets of Litepanels, a manufacturer of 

LED-based lights for the television, broad-

cast, video and fi lm industries. An initial 

cash sum of around $14.5M will be followed 

by further payments depending on future 

profi tability. Litepanels, based in North Hol-

lywood, California, has developed a range of 

LED on-camera and stand-mounted lighting 

systems, backed by a strong patent portfo-

lio, that have gained acceptance with light-

ing and broadcast professionals in the last 

few years. Litepanels was founded in 2005 by 

fi ve partners with extensive experience as 

lighting designers or lighting directors, all 

of whom will stay with the company. 

Back in March 2008, Litepanels, Inc 

announced that West Palm Beach, Florida CBS 

affi  liate WPEC has become the fi rst TV station 

in the world to use 100-percent LED lighting for 

illumination of its television news studio (see 

photo). Th e station chose Litepanels’ 1 x 1-foot, 

5600K spot fi xtures to do the job, taking advan-

tage not only of their HD-friendly light proper-

ties, but also the tremendous energy savings 

both in powering the lights themselves and in 

cooling the studios. ◀

MORE DETAILS: www.ledsmagazine.com/news/5/9/11

MARKETS

Taiwan LED companies lead 
demand for sapphire wafers 

Th e market for sapphire materials in electronic 

applications looks set to reach $400 million by 

2012, according to a report by Yole Développe-

ment. Th e report also says that the sapphire 

substrate market for electronic applications 

has reached a 2007 market volume of 4.61 mil-

lion wafers (2-inch equivalent) for LED manu-

facturing, augmented by several tens of thou-

sands of 6-inch wafers for silicon-on-sapphire 

(SoS) RF applications. For LED manufacturing, 

the sapphire business is suff ering huge price 

pressures in the main Asian regions. With 

LED die-on-wafer now sold for between 2 and 

3 cents, LED producers are requesting sapphire 

substrates down to $17 for a 2-inch wafer. Th is 

situation has forced some sapphire producers 

to leave these regions to focus on western coun-

tries where market prices are more attractive. 

Demand for 4-inch wafers is growing rapidly, 

along with the recent announcements of some 

major companies such as Osram and Showa 

Denko to migrate part of their production to 

larger diameter substrates. Plans for 6-inch 

nitride LED production have been announced 

by Samsung, and 8-inch c-plan sapphire has 

been demonstrated by Monocrystal, a leading 

supplier. Five of the top ten sapphire suppli-

ers are in Asia, a region which accounted for 

67% of revenue. Asian countries also consume 

a huge proportion of the total sapphire inven-

tory, with Taiwanese companies accounting 

for 58% of total sales and Japanese companies 

accounting for a further 19%.

MORE DETAILS: www.ledsmagazine.com/news/5/10/9

OUTDOOR LIGHTING

Dellux lights road tunnel in 
Germany with Osram LEDs 

In the fall of 2008 the “Th üringer Schmücke-

tunnel” on the A71 autobahn in the German 

state of Th üringen will become the fi rst tunnel 

in Germany, and the longest tunnel in Europe, 

to be lit with LED lighting. Trials have already 

commenced in one of the two tubes, which have 

a maximum length of 1729m and are 4.5m high 
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and 9.5m wide. Th e LED luminaires are sup-

plied by Dellux Technologies and each contains 

84 Golden Dragon LEDs from Osram. 

Wolfgang Medenwald, VP of business devel-

opment Europe for Dellux, told LEDs Magazine 

that a total of 783 luminaires are used in the 

tunnel. “Each tube has 314 fi xtures for the inte-

rior section, and 35 additional luminaires are 

used in each emergency area, where a 3-times 

higher luminance level is required,” he said. 

“Th ere are also 5 luminaires in the emergency 

aisle between the tubes.”

Th e Dellux luminaires are claimed to be vir-

tually maintenance-free, and to provide con-

stant light output over a period of 130,000 

hours (15 years). Th is is achieved using “deg-

radation compensation” technology. “We have 

installed redundant LEDs in each luminaire 

to off set soiling and degradation losses,” says 

Medenwald. “We also operate the LEDs at only 

85% of their rated current to achieve greater 

effi  ciency and durability. Our patented technol-

ogy allows maintenance of the required light 

levels for a minimum of 15 years despite the 

diffi  cult conditions in the tunnel.” 

Th e LEDs can be controlled to provide the 

prescribed luminance levels through the 

tunnel during both day and night. By day the 

required luminance in the tunnel is 4.65 cd/

m2, while by night a value of 0.8 cd/m2 is suf-

fi cient. Th e average power consumption of the 

luminaires is 70 W during the day and 12 W at 

night. Overall, compared with a lighting sys-

tem based on high-intensity discharge lamps, 

the LED luminaires will consume at least 30% 

less energy, corresponding to annual savings 

of 10,000 kWh. ◀

MORE DETAILS: www.ledsmagazine.com/news/5/9/13

PACKAGING

Evident licenses nanocrystal 
patents from Philips 

Evident Technologies has signed a non-exclu-

sive licensing agreement with Philips Elec-

tronics that will enable Evident to launch 

a new line of low-power LEDs and LED-

based products that use semiconductor 

Enfi s: Th e UK-based manufacturer of high-

power, intelligent LED arrays has hired Dan 

Polito as president of Enfi s Lighting North 

America. Until recently, Polito was VP of mar-

keting at Lamina Lighting, and is based in the 

New York/New Jersey area. Enfi s expects that 

Polito will be ideally placed to move the com-

pany’s products into lighting applications that 

require controllability, reliability and high 

lumen output from a single source. 

Intematix: Jeff  Lagaly, former global sales 

director for Cree Lighting, has been appointed 

VP of sales, LED lighting for Intematix Corp, 

the Fremont, California-based supplier of 

phosphors, LED components and SSL mod-

ules. At Cree, Lagaly oversaw the sales eff ort 

that introduced and drove Cree’s XLamp LED 

line to sales in excess of $100M. 

Element Labs: Barbara Nelson is to take over 

as CEO of Element Labs from co-founder Nils 

Th orjussen, who will continue as VP busi-

ness development. Element Labs, a Santa 

Clara, California-based developer and sup-

plier of LED video technology, says that Nel-

son’s appointment forms part of its strategy 

to strengthen its core management team 

and further accelerate its plans for growth. 

Nelson was most recently CEO and chairman 

of NeoScale Systems. 

Lynk Labs: Best known for its AC LED tech-

nology, Lynk Labs has appointed Charles 

Huber as the company’s new VP business 

development. Having previously served as 

senior VP engineering & product manage-

ment at Juno Lighting Group, Huber brings 

nearly 20 years of lighting industry expertise 

to Lynk Labs. 

Everlight:  Stephan Greiner is the new VP of 

global sales at Everlight, a manufacturer of 

LEDs and other opto semiconductors. Greiner 

will be responsible for worldwide sales strate-

gies, and brings 13 years of experience in semi-

conductor sales. His last position was senior 

director, sales, Europe and emerging markets, 

at Osram Opto Semiconductors. 

Permlight: Barry Williams, formerly with 

Nichia, has been named director, Western 

region OEM sales for Brillia, the light engine 

division of Permlight Products. Williams will 

be responsible for the ongoing collaboration 

with original equipment manufacturers in 

the Western region to help bring LED-based 

luminaires to market. ◀

PEOPLE
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the color mixing of RGB LEDs.
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nanocrystals (also known as quantum dots) as 

the wavelength converter. Conventional phos-

phors can only yield a limited range of colors, 

says Evident, while semiconductor nanocrys-

tal technology removes these color limita-

tions. In the fi rst commercial example, Holiday 

Creations/Diogen Lighting will incorporate Evi-

dent’s technology into “light-strand” holiday 

lights in the US and Canada market. Th e Dot-

strand lights are available in a range of “never-

before-seen colors” such as peach, lime and aqua 

(see photo). 

In related news, Evident was recently 

awarded US patent no. 7,399,429 covering the 

ability to make semiconductor nanocrystals 

from III-V materials, including indium gal-

lium phosphide. ◀

MORE DETAILS: www.ledsmagazine.com/news/5/10/17

PATENTS

Nichia LED patent invalidated 

On October 1, the Korea Intellectual Property 

Tribunal (KIPT) ruled that patent number KP 

491482, (the “482” patent) owned by Nichia Corp. 

is invalid based on lack of inventiveness. Th is is 

the second of Nichia’s patents to be invalidated 

by KIPT in recent months, following a similar 

ruling in July 2008. In October 2007, Nichia fi led 

an infringement lawsuit based on the 482 pat-

ent and directed against Seoul Semiconduc-

tor’s Z-Power P9 Series white LEDs, which con-

tained Mvp LED chips from SemiLEDs. In order 

to assist its customer (Seoul), SemiLEDs decided 

to counter-sue so that it was also involved in the 

lawsuit against Nichia.  

MORE DETAILS: www.ledsmagazine.com/news/5/10/1

Cree signs with two 
distributors 
Cree and Digi-Key have signed a global dis-

tribution agreement for Cree LEDs including 

the XLamp and high-brightness devices. Cree 

LEDs are available through Digi-Key’s website 

and will be added to future print catalogs. In 

addition, Premier Farnell is to distribute the 

full standard portfolio of Cree LEDs, includ-

ing XLamp products. Th ese products will be 

distributed throughout the company’s global 

network of companies via its multi-channel 

model of 35 websites, paper-based catalogues 

and dedicated fi eld sales forces. 

Instrument Systems 
reports success
Instrument Systems GmbH, a Munich, Ger-

many company specializing in light mea-

surement, fi nished the fi scal year 2007-2008 

with its best results since it was established 

in 1986. Revenues increased by 22% to EUR 

9.3 million, following on from EUR 7.6 mil-

lion in the year 2006-2007. Th e medium-

sized company is a leader in LED test & 

measurement.

StockerYale opens 
Ireland facility 
StockerYale, the Salem, NH-based manufac-

turer of chip-on-board LED modules for indus-

trial applications such as machine vision, has 

opened a state-of-the-art facility in Cork, Ire-

land. Th e facility, which will also act as an R&D 

center, will double the company’s die place-

ment capacity to 50,000 LEDs per day by mid 

2009. Th e company’s LED Systems business is 

experiencing signifi cant growth in inspection, 

industrial, and security markets. 

Bayer teams with LSG 
Bayer MaterialScience LLC (BMS), a pro-

ducer of polymers and high-performance 

plastics, has entered into a joint develop-

ment agreement with LED lighting manufac-

turer Lighting Science Group (LSG). Th e alli-

ance combines the lighting application and 

LED system integration know-how of LSG 

with BMS’ polycarbonate resin technology. 

BMS has developed grades of its Makrolon 

polycarbonate and Bayblend PC/ABS resins 

specifi cally for demanding high-brightness 

LED applications. ◀

BUSINESS IN BRIEF

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

M SaGEF

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

M SaGEF

http://www.qmags.com/clickthrough.asp?url=www.LEDsmagazine.com&id=13640&adid=P12E3
http://www.qmags.com/clickthrough.asp?url=www.fusionoptix.com&id=13640&adid=P12A1
http://www.qmags.com/clickthrough.asp?url=www.ledsmagazine.com/news/5/10/1&id=13640&adid=P12E2
http://www.qmags.com/clickthrough.asp?url=www.ledsmagazine.com/news/5/10/17&id=13640&adid=P12E1
http://www.qmags.com/clickthrough.asp?url=www.ledsmagazine.com&id=13640&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.qmags.com&id=13640&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.ledsmagazine.com&id=13640&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.qmags.com&id=13640&adid=logo


LED Lighting Gallery : 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.

www.sem.samsung.com
�U . S . A - Steve Byun (sbbyun@samsung.com, +1-949-797-8054)
�Europe - Logan Yang (wjoon.yang@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) 
�C h i n a - Tony Yoo (tony.yoo@samsung.com. +86-0755-8608-5550)

-5252 Warm &
Cool White

-5252 R/G/B/A, 
RGB

-3228 Cool White -3228 R/G/B/A, 
RGB

-1W Warm & 
Cool White, 
R/G/B

-2W Warm & 
Cool White

-3W Warm & 
Cool White 

-0.4T/0.5T/0.6T

Middle Power High Power Side View

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

M SaGEF

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

M SaGEF

http://www.qmags.com/clickthrough.asp?url=www.sem.samsung.com&id=13640&adid=P13A2
http://www.qmags.com/clickthrough.asp?url=www.samsungleds.com&id=13640&adid=P13A1
http://www.qmags.com/clickthrough.asp?url=www.ledsmagazine.com&id=13640&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.qmags.com&id=13640&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.ledsmagazine.com&id=13640&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.qmags.com&id=13640&adid=logo


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

M SaGEF

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

M SaGEF

___________

http://www.qmags.com/clickthrough.asp?url=www.favourtec.com&id=13640&adid=P14A1
http://www.qmags.com/clickthrough.asp?url=www.ledsmagazine.com&id=13640&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.qmags.com&id=13640&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.ledsmagazine.com&id=13640&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.qmags.com&id=13640&adid=logo


LEDsmagazine.com NOVEMBER/DECEMBER 2008 15

programs
 funding

DOE unveils Round 6 of 

CALiPER testing results
The latest results from the US DOE’s 

Commercially Available LED Product 

Evaluation and Reporting (CALiPER) pro-

gram were released at the LEDs 2008 con-

ference on October 1 (see p31). Mia Paget, 

CALiPER program manager, described the 

results of Round 6 testing of 24 SSL prod-

ucts — see www.netl.doe.gov/ssl/comm_

testing.htm. 

The focus of Round 6 was on small 

replacement lamps (MR16 lamps, A-lamps, 

candelabra lamps, etc). A variety of lumi-

naires were also tested, including four 

desk lamps, a downlight, a recessed wall 

fi xture, and two diff erent types of outdoor 

products. In addition, a number of prod-

ucts using traditional sources were tested 

for benchmarking purposes.

Th e results: Paget said some LED replace-

ment products of this type “hit the bar” in 

terms of performance, but most on the mar-

ket today do not.

“Some don’t beat competing alternatives, 

even incandescents,” she said. While some 

replacement lamps claim to be replacing 

an 80W bulb, they only match the output 

of a 40 W lamp. Some lamps also showed 

a problem with form factor, and with the 

quality and color appearance of the light.  

Many white-light lamps emitted blue, green 

or orange light instead.

“Th e very best MR16 LED lamp did not 

reach the minimum output of halogen 

lamps, but most every LED lamp exceeds the 

effi  cacy of halogen,” Paget summarized

Room for optimism

Almost all of the SSL products tested did 

not meet the manufacturers’ performance 

claims on the package. Th is is troubling 

since the DOE does not want a repeat of the 

problems encountered during the early years 

of CFLs, when consumers were disappointed 

with their performance and quality.

However, there is still plenty of room 

for optimism. Paget said that, according 

to recent CALiPER results, improvements 

are coming in output and effi  cacy of these 

lamps. “Of course, there is a learning curve. 

Many companies are still just setting their 

foot on the slope.”  ◀

Th e Energy Star Solid-State Lighting program, 

developed by the U.S. Department of Energy 

(DOE) with input from various industry stake-

holders, came into eff ect on September 30, 

2008. Energy Star (www.energystar.gov) is a 

voluntary labelling program operating in North 

America that recognizes energy-effi  -

cient products in numerous catego-

ries that meet or exceed certain per-

formance criteria. 

DOE unveiled its criteria one year 

ago and has been making revisions, as 

well as educating the industry, in the interven-

ing period. Th e Energy Star SSL version 1.0 cri-

teria are based on, and intimately linked with, 

various industry standards such as LM-79 (pho-

tometric measurements) and C78.377 (chroma-

ticity) – see LEDs Magazine, Jul/Aug 2008, p7. In 

fact, the Energy Star launch had to wait until 

another standard, LM-80, was fi nally approved 

by the Illuminating Engineering Society of 

North America (IESNA). 

IESNA formally adopted LM-80-2008, enti-

tled “Approved Method for Measuring Lumen 

Depreciation of LED Light Sources,” in the fi nal 

week of September. Th e fi nal version of LM-80 

should be published soon via IESNA’s website 

(www.iesna.org). 

With the approval of LM-80, DOE had in place 

all of the industry-recognized test procedures 

needed for qualifying products as Energy Star. 

DOE's next step is to help manufacturers get 

Energy Star qualifi ed products to market. To 

help manufacturers navigate the qualifi cation 

process, DOE has created a document, “Manu-

facturer’s Guide for Qualifying Solid-State Light-

ing Luminaires,” that can be downloaded from 

the DOE’s SSL Program website (www.netl.doe.

gov/ssl/energy_star.html). Th is document out-

lines the performance benchmarks that Energy 

Star qualifi ed products must meet; identifi es 

testing facilities approved to conduct Energy 

Star testing; and establishes the protocols man-

ufacturers must follow to submit this informa-

tion for approval. The Manufacturer’s Guide 

complements Energy Star SSL Criteria v1.0, and 

will be updated to refl ect the expansion 

and evolution of the program.

The news from DOE is very posi-

tive, although there is still no end in 

sight to the Department’s dispute with 

the Environmental Protection Agency 

(EPA), which has issued confl icting and overlap-

ping criteria covering some types of SSL fi xtures 

(see “Energy Star Wars: the Phantom Menace” at 

www.ledsmagazine.com/features/5/8/2). 

LM-80 and lumen depreciation  

Th e IESNA’s LM-80 standard has had a long 

gestation period, mainly because the industry 

could not agree on a unifi ed methodology to 

calculate predicted life. Eventually, this was 

omitted. Offi  cially, LM-80 provides methods for 

measurement of lumen maintenance of sources 

including LED packages, arrays and modules 

only…it does not provide guidance or make any 

recommendation regarding predictive estima-

tions or extrapolation. 

LM-80 says lumen maintenance, the decrease 

in light source output (luminous fl ux) as a per-

centage of initial output over a time period, 

should be measured for operation at three sepa-

rate case temperatures, over at least 6000 hours, 

although 10,000 hours is preferable. While most 

manufacturers can use such measurements to 

extrapolate lifetimes such as L
70

 (time taken to 

reach a lumen maintenance of 70%) for their 

own devices, it proved impossible for the LM-80 

authors to agree a common industry-wide tech-

nique for this type of prediction.  ◀

DOE Energy Star program for SSL 
effective from September 30
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programs funding

A hospital trust that is part of the National 

Health Service (NHS), the UK’s public-sector 

health provider, is participating in a procure-

ment scheme that should provide companies 

with the opportunity to supply innovative, 

ultra-effi  cient lighting (UEL) technology into 

this market. Th e Rotherham NHS Foundation 

Trust is undertaking a market consultation 

process in partnership with the Department 

for Business Enterprise and Regulatory Reform 

(BERR), the Department of Health (DH), and the 

NHS Purchasing and Supply Agency (PASA). 

Th is project is one of the fi rst to adopt the For-

ward Commitment Procurement (FCP) model, 

developed by the UK Government to hasten the 

market entry of innovative and sustainable tech-

nologies. FCP is described as providing “a prac-

tical mechanism to harness the power of pub-

lic-sector procurement to create much needed 

innovative solutions for pressing environmental 

problems, such as climate change.” 

Th is project will accelerate the up-take of 

ultra-effi  cient lighting in the NHS, helping to 

realize more rapidly the environmental benefi ts 

of this technology, as well as delivering energy 

savings and best value to the NHS. It should also 

help to drive innovation and to provide a focus 

for the development of the supply chain. 

Th e project is the fi rst result of the second-

ment to BERR of Geoff  Archenhold as an indus-

trial advisor (see LEDs Magazine, Jul/Aug 2008, 

p13). Archenhold says that “ultra-effi  cient light-

ing” should fulfi l two criteria; it should con-

tain a light source that exhibits in excess of 100 

lm/W and the fi xture should have an overall 

effi  cacy of 60–80 lm/W, depending on the cir-

cuit power consumed. 

Healthy lighting

Th e Rotherham NHS Foundation Trust has 

identifi ed a requirement for smart and ultra-

efficient lighting solutions for its “Future 

Ward” refurbishment project that will run over 

a 7-year period starting in 2009. Th e estimated 

value for the lighting component is £2 mil-

lion. Th e market evaluation exercise provides 

the lighting supply chain with an opportunity 

and a framework through which it can inform 

and shape procurement strategy, design and 

specifi cations for advanced lighting products. 

Th is applies not only to the Future Wards pro-

gram at the Rotherham, but also to other NHS 

refurbishment and new build projects. Th ere 

are a number of other Trusts and organizations 

which have indicated similar requirements and 

interest in UEL. Th e scale of the market within 

the NHS is very substantial. 

Th e 24/7 environment of the NHS means that 

lighting represents a significant percentage 

of electricity consumption, making it an ideal 

“lead market” for innovative lighting. Good light-

ing makes a signifi cant contribution to creating 

the right environment in a hospital or clinic and 

can help create both an operationally eff ective 

and patient-centered healing environment. Th e 

Rotherham NHS Foundation Trust has said that 

it wants to achieve a step change in the patient 

experience, including the incorporation of “highly 

effi  cient, smart lighting systems that can deliver 

economical carbon reductions while at the same 

time contributing to a pleasant and healthy envi-

ronment for both patients and staff .”  

Procurement scheme draws 
LEDs into public sector in UK

A hospital in the UK has installed 300 

LED external light fi xtures to illuminate 

its car parks and access roads. The Royal 

Glamorgan Hospital near Cardiff, Wales, 

used fi xtures from UK manufacturer 

i-Vision at a cost of just under £100,000. 

With estimated savings in energy and 

maintenance costs of over £34,000 per 

year, the Pontypridd & Rhondda NHS Trust, 

which runs the hospital, expects to see 

a payback period of less than 3 years. 

Switching to LED lighting will allow the 

Trust to realize carbon savings of 100 tons 

per year, and also reduce the need to hire 

access vehicles to replace faulty lamps. 

MORE DETAILS: www.ledsmagazine.com/

news/5/10/12
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FOR SERIOUS COLOR SENSING APPLICATIONS, OUR NEXT GENERATION 
TCS3404/3414 COLOR SENSORS ARE READY.

Design engineers have asked for a digital RGB color sensor with true 16-bit resolution and the Opto specialists 
at TAOS have delivered. Our next generation TCS3404 (SMBus) and TCS3414 (I2C) devices can enable 
white-color balance of a display panel or capturing images in diverse lighting conditions, managing RGB 
LED backlighting to maintain color consistency and automatically adjusting the display brightness to extend battery 
life. Also integrated is an internal infrared blocking filter that eliminates light source spectral error while measuring 
light intensity and color as the human eye sees it.
     Both feature the industry’s smallest 2.095mm x 1.875mm footprint in a six-lead chipscale package only 0.685 mm 
in height. To help speed up your new design, TAOS offers a TCS3404/3414 Evaluation Module.
     TAOS Color Sensors are designed for a broad range of opto-centric applications including:

■ LED Backlight Control ■ Ambient Light Sensing (ALS)
■ Solid-State Illumination        ■ Currency Validation/Detection
■ General Color Sensing          ■ Water Quality Management

When you need to find the right light sensing solution without jumping through 
hoops, visit www.taosinc.com/led or contact us at (972) 673-0759 for product 
information, data sheets, application notes and evaluation modules.

Actual
Size

2.095mm X 1.875mm X 0.685mm

TAOS DIDN’T CLOWN AROUND DEVELOPING

ITS NEW DIGITAL16-BIT RGB COLOR SENSOR 

WITH THE  INDUSTRY’S SMALLEST FOOTPRINT.

Visit TAOS at Getronic
Booth #A4.217
Electronica 2008
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S
ince the opening in July of BluGlass Ltd’s 

pilot manufacturing plant for GaN-

based LEDs, a revolutionary growth 

technology is now accessible to the LED indus-

try. Th e installation of the Australian compa-

ny’s fi rst commercial-scale mass production 

deposition tool at its new headquar-

ters (see Links) means that BluGlass 

will be able to further test its remote 

plasma chemical vapor deposition 

(RPCVD) process under the condi-

tions required to demonstrate the 

technology’s full potential. BluGlass 

is currently in discussions with a 

number of major LED manufactur-

ing groups with a view to demon-

strating its unique process.

Th is is the culmination of 15 years’ 

research at Sydney’s Macquarie Uni-

versity by a team led by the tech-

nology co-founder, Scott Butcher. 

Commercialization work during 

the last two years has been under-

taken by BluGlass, which trades as 

a company on the Australian stock 

exchange, under an arrangement 

whereby it also owns all of the rel-

evant patents.

The groundbreaking process, 

developed by the university and 

advanced by BluGlass, allows GaN-based LEDs 

to be manufactured much more cheaply than 

with the current technology, thanks in part 

to the greatly reduced consumption of toxic 

chemicals.

What makes the company’s RPCVD process 

unique is that the plasma source used to pro-

vide active nitrogen species is removed from 

the area of film growth, providing greater 

control over the deposition process. “The 

RPCVD growth of GaN has been attempted 

by other groups in the past without much suc-

cess,” says Butcher. “Th e breakthrough for Blu

Glass has been to overcome these past prob-

lems, particularly those associated with oxy-

gen contamination.”

Source materials

Currently, the most widely used system for pro-

ducing GaN-based LEDs is metalorganic chem-

ical vapor deposition (MOCVD). Th is involves 

growing a series of GaN-based semiconductor 

thin fi lms, usually on synthetic sapphire sub-

strates, to produce a device structure. Generally 

speaking, temperatures of more than 1000°C 

are required to do this. Th e MOCVD process 

also uses large fl ows of highly purifi ed ammo-

nia vapor, in addition to metalorganic com-

pounds, which are the source of metals (such 

as gallium and indium) used to create the GaN-

based layers.

In contrast, RPCVD does not require the use 

of ammonia, but uses nitrogen gas instead. Th e 

active nitrogen species used during growth is 

generated in a plasma, remote from the sub-

strate position. In MOCVD reactors, nitro-

gen gas itself cannot be used as a precursor 

for growth because it is chemically 

inert. Th e plasma, however, provides 

active nitrogen species by exciting 

the gas molecules to a higher poten-

tial energy level where they become 

chemically reactive. 

BluGlass’s process limits the con-

centration of high-energy ionic 

nitrogen species and electrons close 

to the fi lm growth surface, which 

could be potentially damaging to 

the film. This is done by generat-

ing the plasma remotely.  Th e use of 

remote plasma allows longer-lived, 

chemically-reactive neutral species 

that are also created in the plasma 

region to stimulate fi lm growth.

“One of the main advantages of 

the RPCVD process, apart from 

eliminating expensive and envi-

ronmentally unfriendly ammonia, 

is that the fi lm growth can be done 

at very much lower temperatures,” 

says Butcher. “High temperatures 

are required in MOCVD to crack the ammonia 

and provide suffi  cient nitrogen for growth to 

occur. In RPCVD, temperatures only need to be 

high enough to decompose the metalorganics 

used to provide the gallium and other metals 

that combine with the nitrogen species. A Blu-

Glass reactor operates at as low as 550°C, half 

that of MOCVD.”

Projected cost savings

Quite apart from providing large savings in 

energy and the elimination of expensive ammo-

nia vapor, thanks to low temperature growth 

the BluGlass process also allows the use of 

RPCVD technology offers low-cost 

growth alternative for GaN-based LEDs

By eliminating ammonia and using large, low-cost substrates, a new growth technology could 

offer a challenging alternative to conventional MOCVD processes, writes GILES BOURNE.

GILES BOURNE is the CEO of BluGlass 

Ltd (www.bluglass.com.au), Silverwater, 

Australia. 

Fig. 1. Inside the BluGlass reactor, the nitrogen plasma can be 

seen as well as a diagnostic probe.
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versatile substrates such as cheaper glass, sil-

icon and lattice-matched, buff ered substrates 

instead of synthetic sapphire. Th e company has 

been advancing the development of such sub-

strates through an alliance with France’s St 

Gobain Research.

Th e new BluGlass demonstration plant in Syd-

ney is intended to quantify the cost advantages 

for semiconductor manufacturers that are inter-

ested in purchasing equipment from BluGlass. 

Th e company’s ongoing studies show that the 

savings should be signifi cant, a 

fi nding that has been supported 

by independent analysis.

Wright Williams & Kelly 

Inc. (WWK), a US-based oper-

ational cost management con-

sultancy, has produced a report 

outlining the potential savings 

at the epi-wafer level by com-

paring RPCVD with conven-

tional MOCVD processes. It 

assumed that 2-inch buff ered 

glass substrates were used by BluGlass, and 

measured the results against similar-sized 

sapphire substrates that are common within 

the industry today. Th e report was based on a 

commercial production tool that could han-

dle 21 individual wafers.

WWK concluded that: “The wafer-level 

analysis shows an overall cost saving of 48% 

for RPCVD, with the major cost driver being a 

70% reduction in the materials and consum-

ables costs. Th e largest factors in this area are 

a substantial reduction in substrate cost and 

the complete elimination of ammonia. Over a 

projected seven-year useful life, the operating 

costs for RPCVD are almost US$8 million lower 

than MOCVD for a single piece of equipment.”

Th e study found that the total cost per epi-

wafer using the BluGlass technology was $45.07, 

compared with $86.30 for MOCVD. Th e great-

est single saving came in the use of a buff ered 

glass substrate, which cut costs from $25 to $10 

for each 2-inch wafer. Ammonia vapor costs of 

were completely eliminated while other process 

gases were slashed by 84% (see table). 

Larger wafers

Encouraging as the WWK fi gures are, there 

remains the potential for RPCVD to deliver 

greater cost savings. Th is is partly because of the 

limited scope of the report, and also relates to 

the possibility of further advance-

ment of BluGlass’s technology.

W WK noted that MOCVD 

requires the installation of spe-

cialized plumbing for each reac-

tor because ammonia is supplied 

as a pressurised and liquefied 

vapor. Also, downstream of the 

film growth chamber, special-

ized abatement equipment is also 

needed when using ammonia. 

Th is plumbing is not needed for 

RPCVD equipment. Th e study, however, did not 

quantify the savings. Additional savings could 

also result from the lower temperatures used 

in the BluGlass process.

Process cost comparison

Cost (US $)
MOCVD

RPCVD

(BluGlass)

Savings (%) for 

RPCVD

Substrate 25.00 10.00 60

Ammonia gas 10.64 0.00 100

Other process gases 4.58 0.74 84

Total cost per epi-wafer 86.30 45.07 48

Cost comparison for MOCVD on 2-inch sapphire substrates vs. RPCVD 

using 2-inch buffered glass substrates. Source: WWK
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Light without Limits.
Our NEW LED based solar powered sign system offers

the opportunity for customized, quality signs with clarity,

efficiency and longevity.

◆ Low power consumption - under 9 watts.

◆ Three dimensional text for extraordinary visibility -

day or night.

◆ Extremely long battery runtime - up to four days with

a full charge.

◆ Ultra Bright LEDs - up to 50,000 hour life span with

no maintenance.

◆ Superior reliability under all conditions.

◆ Also available for grid powered applications.

For further information call Joe Reis at 978-818-6180
or visit us on theWeb at intl-lighttech.com.

10 Technology Drive
Peabody, MA 01960NIST Traceable Light Measurement

Systems and Sources

ISO 9001:2000

GoGreen with ILT LED Sign System
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Another major advantage of the RPCVD tech-

nique is that it is possible to manufacture on larger 

substrates than the 2-, 3- or 4-inch ones commonly 

used by the GaN-based LED industry. Because of 

the high temperatures used in the MOCVD process, 

it has been diffi  cult for the industry to go beyond 

this limit because larger substrates tend to bow 

and distort. In contrast, the silicon industry pro-

cesses substrates that are 12 inches in diameter.

“Many thousands of devices can be processed 

from a single wafer, and there are huge cost 

advantages in processing larger wafers,” says 

Butcher. “BluGlass has demonstrated uniform 

thickness deposition (with less than 2% variation) 

on glass substrates of 6-inch diameter to better 

than industry standard. We have plans to extend 

this to a full 12 inches.” Further work is also being 

undertaken to determine whether this can match 

or exceed uniformity achieved by MOCVD.

Technology developments

Th e new BluGlass factory sees the installation 

of a fourth-generation reactor, which is more 

advanced than the model used for WWK’s cost 

analysis. Th is reactor will be the base model 

for any sales that eventuate as a result of the 

demonstration process. Despite this advance, 

however, BluGlass is planning to take its tech-

nology to new levels.

Early in October, the company announced 

the formation of a technology council com-

prised of industry experts and internal 

BluGlass scientists to advise and over-

see advancements to the semiconduc-

tor manufacturing process. It is intended 

that the council will also provide direction 

for the timely commercial delivery of the 

technology.

The council comprises Chennupati Jag-

adish, a specialist in semiconductor opto-

electronics and nanotechnology, and Petar 

Atanackovic, an expert in the fi elds of CMOS, 

compound semiconductors and optoelectron-

ics. Th ey are joining two internal members 

from BluGlass’s technical team, Conor Mar-

tin and Marie Wintrebert-Fouquet.  

LINKS

BluGlass opens pilot plant to demonstrate LED growth process 

www.ledsmagazine.com/features/5/10/4

Fig. 2. The BluGlass demonstration reactor 

at the company’s new facility in Australia. 
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A
gainst a climate of rising energy costs 

and escalating environmental con-

cerns, today’s advanced LED technol-

ogy is creating new opportunities in solar-pow-

ered area lighting. Th anks to a new generation 

of bright and effi  cient LEDs, solar-powered 

lighting is expanding from its role in sig-

nal lights and fl ashing beacons to off er a 

renewable energy alternative for general 

illumination applications. 

Early applications of 

solar-powered LEDs 

Among the earliest widespread appli-

cations of solar-powered LED technol-

ogy, self-contained marine lanterns were 

introduced in the early 1990s as a cost-

eff ective replacement for higher mainte-

nance, solar-powered, tungsten-incandescent 

marine lights. Designed and built by Canadian 

manufacturer Carmanah Technologies for the 

United States Coast Guard, the powerful all-

in-one lanterns could be transported easily, 

installed in minutes, and left to operate reli-

ably for years, maintenance free. 

Unlike the large mechanical lights they 

replaced, the new solar-powered lanterns inte-

grated all components (including photovoltaic 

modules, batteries, lenses, electronic controls 

and sensors) within a compact and durable 

watertight housing. Free from external com-

ponents and impervious to water damage and 

corrosion, the solid-state lanterns proved to be 

an eff ective and reliable alternative. Operating 

on low-voltage current and generating only a 

small amount of heat, the stand-alone units 

were rugged, watertight and resistant to shock, 

vibration, and environmental extremes.

Th roughout the years, self-contained solar 

LED lanterns have survived prolonged sub-

mersions under ice, category-fi ve hurricanes, 

collisions with cruise ships and container ves-

sels, and in the case of one wandering buoy, a 

year-long 5,800-kilometer journey 

across the Atlantic Ocean — all 

while continuing to operate fl aw-

lessly. Easy to transport and deploy 

at a moment’s notice, solar-powered 

LED lanterns quickly became a popu-

lar backup that could be relied upon when 

conventional systems failed. For example, fol-

lowing the devastation of Hurricane Charley in 

Punta Gorda, Florida in 2004, solar-powered 

lanterns were the only points of light on an oth-

erwise blacked-out river.

Later, modified versions of this original 

design gained popularity as aviation lights 

for runways, taxiways and helipads; road-

way fl ashers for school zones and pedestrian 

crossings; and warning fl ashers for line-main-

tenance projects and uncontrolled railway 

crossings. In each new capacity, this versa-

tile technology continued to uphold the fast-

growing reputation for convenience, durabil-

ity and reliability. User testimonials described 

solar LED aviation lights continuing to work 

even after being hit by vehicles, or struck into 

an adjacent fi eld by an aircraft propeller — 

one solar LED obstruction light was even 

SEAN BOURQUIN is product manager and ANTHONY TISOT is communications manager 

with Carmanah Technologies Corporation (www.carmanah.com), Victoria, BC, Canada. Tel. 

+1 250 380-0052.   

Solar power drives LEDs for ge
Thanks to rapid improvements in photovoltaic and LED lighting 

technology, solar-powered LED lighting is now suitable for a range 

of illumination applications, according to SEAN BOURQUIN and 

ANTHONY TISOT of Carmanah Technologies. 

FIG. 1. Solar-LED marine lanterns mark 

buoys, such as this one being towed, in all 

conditions.
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crushed into the ground under a falling tower 

only to emerge fully functioning and ready for 

the next challenge.  

Solar-LED units for general illumination  

Although integrated solar-LED units proved 

indispensible as signal lights for a growing 

range of industrial applications, larger-scale 

general illumination applications were still a 

ways off . While delivering impressive results 

as a light source for lanterns and beacons, the 

combined solar-LED technology was not yet 

suitable for illuminating larger outdoor areas 

in an effi  cient, cost-eff ective manner. 

For Carmanah, the next logical step was to 

illuminate smaller areas in remote locations 

such as stand-alone bus stops and transit 

shelters. A new generation of white, high-fl ux 

LEDs made this possible by enabling a solar-

powered light source to provide a brighter and 

more eff ective, yet natural and aesthetically 

pleasing, output. 

To further maximize effi  ciency, an intel-

ligent onboard energy management capa-

bility adapted from the company’s marine 

technology ensured each light could provide 

ample illumination throughout the night, 

in all weather, all year long. Th e ability to 

automatically monitor and manage avail-

able energy “on the fl y” helped make the new 

bus stop lighting system a popular upgrade 

across North America, and notably, through-

out challenging solar environments such as 

London, England, where Transport for Lon-

don equipped transit routes with more than 

3,000 user-activated illuminated bus stops 

and 650 transit shelter lighting systems. 

As an alternative to hardwired grid-based 

lights, solar-powered LED lights offered a 

range of practical advantages, including a sim-

ple and cost-eff ective installation, years of reli-

able low-maintenance operation, and no elec-

tricity bills, ever. 

Pedestrian-scale general illumination  

Although proven eff ective as a means of illu-

minating smaller outdoor areas, the challenge 

of extending this technology to larger applica-

tions presented some considerable roadblocks. 

For example, to ensure a consistent level of 

bright and eff ective light, most general illumi-

nation applications would have required a level 

of LED effi  cacy (measured in lumens per watt 

or lm/W), that was not yet readily available. To 

compensate, a solar-powered LED light fi xture 

would have required a much larger photovoltaic 

array, additional battery capacity, and more 

LEDs per fi xture. While the added cost of these 

components would quickly make a large-scale 

lighting application an expensive proposition, 

the ungainly size and weight of these materials 

also presented engineering challenges aff ecting 

the mechanical, structural and design charac-

teristics of the proposed lighting solution. 

Fortunately, ongoing advances in LED 

technology have provided the higher-effi  cacy 

product needed to address these challenges. 

Combined with a range of corresponding inno-

vations in fi xture design that has enabled engi-

neers to maximize the capability of the new 

LEDs through optimized thermal and optical 

design, the technology is now available to pro-

duce an effi  cient and cost-eff ective solar-pow-

ered area lighting solution. 

New technology presents new opportunities 

Along with improvements in photovolta-

ics, energy storage, and lighting fi xture and 

lens design, increased LED effi  cacy has had 

a dramatic eff ect on reducing the overall size 

requirements and associated costs of a solar-

powered general illumination system, making 

solar-LED technology a viable alternative for 

eneral illumination

FIG. 2. Solar-powered LED lights 

illuminate airfi elds without generators or 

grid power for a low maintenance, cost-

effective lighting alternative.

FIG. 3. A durable solar-LED taxiway light 

continues to operate even after being run 

over by an airfi eld service truck.
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larger pedestrian-scale outdoor applications. 

In a recent example of community-wide 

“greening” with solar LED technology, the 

City of Kelowna in British Columbia has begun 

equipping parks, paths and other public spaces 

with 100 solar LED lighting systems. Unlike 

traditional lighting technology, each of the new 

area lights is powered by an EverGEN™ solar 

engine — a stand-alone energy source that’s 

completely self-contained, with all components 

(including solar modules, rechargeable batter-

ies and electronic controls) integrated within a 

compact pole-mounted enclosure. 

In choosing suitable locations, the proj-

ect team started with a list of 200 potential 

sites, and selected the fi nal 100 spots based 

on a list of factors including technical and 

geographic considerations (such as access to 

sunlight), distribution throughout the com-

munity, functional variety, and distance from 

an existing power supply. Th e fi nal list identi-

fi ed a variety of buildings, parks, trails, cross-

walks, municipal facilities, parking lot kiosks 

and transit facilities. 

A government grant is helping to support 

the Kelowna solar lighting project as part 

of the Canadian government’s commitment 

to help communities reduce energy costs, 

increase energy effi  ciency, and develop cleaner 

energy technologies. 

In another recent example, the Dock-

side Green development in Victoria, British 

Columbia is working with the City of Victoria 

to illuminate the community’s harbor ferry 

dock and pathway access with solar-powered 

area lights (see Fig. 5). Each of the solar-pow-

ered lights at Dockside Green features a pole-

mounted solar engine, powering a BetaLED 

Th e Edge™ light fi xture (developed specifi cally 

for the company by Beta Lighting). 

Thanks to the optimized industry-stan-

dard design of the BetaLED fixture, each 

fully-shielded solar-powered area light directs 

light only where needed, for an effi  cient, uni-

form output that is also “dark-sky friendly,” in 

accordance with the International Dark-Sky 

Association (IDA). 

While providing impressive area lighting 

performance from a stand-alone solar-powered 

device, each new lighting system is also eligi-

ble for Leadership in Energy and Environmen-

tal Design (LEED) Renewable Energy Credits. 

As part of the LEED Green Building Rating Sys-

tem™, Dockside Green’s fi rst residential phase, 

FIG. 4. Solar-powered transit stop 

provides LED down lighting, edge-lit 

schedule illumination, and user-activated 

signal light.
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Synergy, has already been certifi ed as built to 

LEED Platinum standards, with the developers 

targeting LEED Platinum certifi cation for the 

entire 15-acre harbour front community. 

While providing a convenient and versatile 

source of outdoor lighting for new installa-

tions, each solar-powered area light also con-

veys a positive environmental message, day or 

night, as an attractive and immediately rec-

ognizable symbol of the community’s com-

mitment to renewable energy, green technol-

ogy and sustainable development. 

Suitable locations for 

solar-powered area lighting 

As solar-powered LED area lights increase in 

capability, they present an increasingly attrac-

tive lighting option for a range of locations. 

While particularly well suited to areas without 

access to utility power, solar lighting is also a 

good choice for anywhere grid-based electricity 

would be too costly or inconvenient to access. 

As a stand-alone solution, a solar-powered area 

light requires no trenching, cabling or connec-

tion to the electrical grid, making it an ideal 

solution for a growing list of pedestrian-scale 

applications in remote locations, green spaces 

or urban environments:

Area lighting: for parks, campuses, marinas, 

bike paths, and parking kiosks

Security lighting: for industrial 

sites, ports, harbors, airports and 

fenced perimeters 

Architectural or accent lighting: 

for buildings, shelters, displays and 

landscaping 

Aside from the considerable “green” appeal 

of implementing a solar-powered lighting solu-

tion, key incentives include freedom from util-

ity power, quick and low-cost installation (both 

in rural and urban environments), versatile 

deployment, low maintenance, long compo-

nent life, and — as a stand-alone light source 

that is unaff ected by power outages — impres-

sive reliability. 

Although the list of potential sites for solar-

powered lighting is growing fast, some loca-

tions can present specifi c challenges. Signifi -

cant shade from buildings or trees throughout 

the day can aff ect performance, as well as dis-

tance from the equator. For example, as Los 

Angeles receives almost twice as much win-

ter sun as Toronto, a solar lighting system in 

Toronto would require more energy collection 

and storage capacity (through larger panels 

and batteries) to compensate for less available 

energy during the day, and longer operating 

times during the night.

Fortunately, these obstacles are not insur-

mountable; today’s solar-LED technology pro-

vides a range of built-in energy management 

and control capabilities — from basic on/off  

control, to adaptive dimming and sensing, and 

FIG. 5. (a) Solar-powered LED 

area lights illuminate harbour 

ferry dock in Victoria, British 

Columbia. (b) Installation of 

solar-LED light fi xtures.

a.

b.
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advanced energy management techniques — 

that can help to balance the relationship 

between lighting requirements and available 

energy resources.   

Some solar LED lights can be programmed 

to shine brightest whenever the need is antici-

pated to be the greatest — for example, during 

times of highest usage — and conserve energy 

outside of peak usage hours. Others may moni-

tor environmental conditions and dynamically 

adjust light output to match the level of solar 

charging available. 

In these ways, a solar LED light can utilize 

the available energy as effi  ciently as possible 

to ensure light is available when needed — an 

especially signifi cant capability during times 

of low solar charging (such as low light or win-

ter conditions) or in challenging geographic 

locations. 

Looking ahead

At a time when technological, economic and 

political factors are converging to provide an 

unprecedented level of support for renewable 

energy alternatives, solar-powered area light-

ing is well positioned for large-scale adoption 

in pedestrian-level lighting applications. Th e 

continued drive towards standardization in 

the LED and photovoltaic industries, along 

with ongoing improvements in product qual-

ity, reliability and eff ectiveness, can do much to 

support the widespread adoption of this tech-

nology. Much as luminaires are validated and 

standardized for performance, standardization 

of solar LED components can help encourage 

the adoption of LED general lighting.  

Solar-powered LED lighting has come a long 

way, and thanks to ongoing improvements in 

the effi  ciency and eff ectiveness of the key com-

ponent technologies involved, it is fast becom-

ing a popular lighting alternative for forward-

thinking organizations and communities 

around the world.  

Advantages of solar-powered LED area lighting

Durable construction: Solid-state 

components offer greater resistance to 

impacts, vibration and environmental 

extremes. 

Versatile placement: Free from grid 

connections, stand-alone lights can be 

added just about anywhere there’s access 

to sunlight. 

Low-cost installation: With no trenching, 

cabling or grid access required, solar 

LED lighting can be installed quickly and 

affordably, with minimal disruption to traffi c 

fl ow, businesses or landscaping.   

Cost-effective operation: Solar LED lighting 

can save money with quick implementation, 

low maintenance, long life, and no electricity 

bills, ever. 

Energy effi ciency: high-effi cacy LEDs that 

effi ciently convert energy to light enable 

solar lighting to surpass many traditional 

light sources for a green choice. 

Dark Sky friendly: directional optics and 

shielding ensure light is directed only where 

needed. 

Adjustable output: light output can 

be dynamically adjusted for brighter or 

dimmer illumination to accommodate user 

preferences and energy requirements. ◀
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LEDs go with the fl ow in New York City waterfalls 

Th e New York City Waterfalls public art installation, by artist 

Olafur Eliasson, comprises four man-made waterfalls in the New 

York Harbor situated along the shorelines of Lower Manhattan, 

Brooklyn and Governors Island. One of the key features of the 

waterfalls is their use of LED lighting behind the water fl ow to 

simulate the eff ect of moonlight. Th e Waterfalls range from 90 

to 120-feet tall and were on view from June 26 through October 

13, 2008. Th e project was commissioned by the non-profi t Public 

Art Fund in collaboration with the City of New York. Th e light-

ing designer for the project was Michael Mehl of Jaros, Baum 

& Bolles. “Working with LEDs off ered us very interesting pos-

sibilities both techni-

cally and aesthetically 

in realizing Eliasson’s 

artistic vision,” he said. 

Each waterfall pumps 

35,000 gallons of water 

per minute from the 

East River to the top of 

a scaff old. As the water 

fl ows over the lip of the 

falls it is illuminated 

by LED fixtures. Each 

waterfall utilizes a con-

tinuous row of assem-

bled 5 foot sections of 

LED fi xtures, with a mixture of cool and warm white LEDs con-

trolled by 3 separate channels. Th e total wattage is 300W per 

5 ft. section at 100% output, while the actual operating load 

was 15-25%, depending on the site. Light grazes the back of the 

water, penetrating the fl ow and accentuating the eff ect of wind 

gusts and water fl ow rate. 

MORE DETAILS: www.ledsmagazine.com/news/5/10/13

G-LEC develops media façade for BMW Museum

Around 1.75 million white LEDs have been used to create a 

media façade inside the BMW Museum in Munich. Th e museum 

reopened in June this year, following a major four-year refurbish-

ment. Th e highlight of the 25 exhibition rooms is BMW Square, 

where a massive LED installation transforms the walls into so-

called “mediatecture”. Developed by Berlin-based ART+COM in 

conjunction with G-LEC, a developer of LED lighting products, 

the installation comprises white surface-mounted LEDs pitched 

at 20mm on white printed circuit boards. At the heart of the 

system is the ability to individually control each one of the 1.75 

million LEDs. Also, each PCB can be cut into pixel-sized incre-

ments in order to fi t the installation tightly around the shape of 

the space, including bridges, archways and wall fi xings. A total 

of 700 sq. m is covered with the circuit boards, with a major 

challenge being to ensure that all the LEDs were at an exact 

color temperature of 5600K. Th e walls were then transformed 

into a media façade with the addition of huge panes of sand-

blasted glass placed at a specifi ed distance in front of them.

MORE DETAILS: www.ledsmagazine.com/news/5/9/29

Curved arena façade engineered with LEDs

LED lighting project designer LightWild has just completed 

two software-controlled architectural projects on the newly 

opened, 17,000-seat, O2 World Arena in Berlin, Germany. On 

the exterior, a massive LED installation stretches across the 

building’s curved glass facade and inside, two lobbies glisten 

with thousands of controlled fl u-

orescent and LED fi xtures behind 

frosted acrylic lenses. Visitors to 

the arena are greeted by the col-

orful moving graphics and video 

eff ects that are driven across the 

installations on event nights. Th e 

LED façade is 380 feet (116 m) long 

by 40 feet (12 m) tall and is built on 

a 104-degree curve with an aver-

age radius of 213 feet (65 m). Th ere 

are 117 vertical mullions spaced 

slightly more than 3 feet (1 m) hor-

izontally across the façade. In all, 

there are 7020 LightWild Pixels 

installed in the vertical mullions 

on the façade of the arena. With 

40 LEDs/Pixel, a total of 280,800 

LEDs are in use on the façade.

“The curved façade presented 

an optical challenge more than a physical challenge. Physically, 

each section of glass on the facade is fl at but there is a slight 

angle (<1°) between each section so that collectively the façade 

is curved. Th erefore, the horizontal light from our LEDs tends 

to separate more than it would from a fl at surface,” said Randy 

Jones, LightWild’s Director of Engineering. 

MORE DETAILS: www.ledsmagazine.com/news/5/9/36

LEDs go with the fl ow in New York City waterfalls

The New York City Waterfalls public art installation by artist

Architecture
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C
oinciding with launch of the DOE’s Energy Star criteria, the LEDs 

2008 conference, held annually in October in San Diego, was 

always likely to have a strong component relating to standards. 

As described below, huge progress has been and continues to be made. 

Th e conference also benefi ted from some interesting discussions on the 

lighting marketplace — see Last Word on p44.

However, most of the opening morning was given over to represen-

tatives of some of the leading LED chip manufacturers, who described 

progress made in recent years, and identifi ed areas that need attention. 

George Craford of Lumileds and Christian Fricke of Osram Opto Semicon-

ductors talked about results for power LEDs that were covered in our last 

issue (LEDs Magazine, Sept/Oct. 2008, p25). Craford said that Lumileds 

has improved the performance of single (1 mm2) chips by 22% since last 

year, while Fricke reported a 3x increase in the effi  ciency of blue LEDs in 

the last three years. Osram’s Th inGaN blue has reached an optical out-

put power of 600 mW at 350 mA (for a Dragon package with lens), cor-

responding to an external quantum effi  ciency (EQE) of more than 60% 

and a wall-plug effi  ciency of more than 50%. John Edmond of Cree said 

he expected his company’s blue LEDs to hit an EQE of 70% towards the 

end of next year. Reducing droop — the fall-off  in effi  ciency at higher 

current density — is a target for all these companies. Edmond pointed 

out that there can be 10% droop 

even between 50 and 350 mA, so 

there are substantial gains to be 

made if this can be reduced or 

eliminated. Fricke spoke about 

design devices with lower droop, 

and how new multi-quantum-

well structures have reduced 

the occurrence of non-radiative 

recombinations. 

All these speakers agreed 

that a cool-white 150 lm/W LED 

at 350 mA will be a commercial 

reality in the not-too-distant 

future. Lumileds expects that a 

single LED at higher drive cur-

rent will eventually reach the 

SSL standards and LED 

performance demonstrate great 

progress in San Diego

Updates on standards and on the progress made by leading LED makers, as well 

as advice on how to build LED luminaires and work with fi xture OEMs, were among the 

highlights of the LEDs 2008 event. TIM WHITAKER and JULIE MACSHANE report. 

American Bright showed various LED modules and panels built 

using direct die attachment (DDA) technology, including these 

10 W models. At left is a light engine containing 144 LEDs (the 

company also showed a 100W version with 1600 LEDs), and at 

right is a panel containing 160 LEDs, which has a larger form 

factor but higher effi cacy of up to 90 lm/W in cool white. 

MORE DETAILS: www.ledsmagazine.com/press/16827

Labsphere showed new equipment for testing 

LED light engines: the forward spectral fl ux 

standard (black assembly at front) and the 

HalfMoon high-refl ectance, diffuse-coating 

hemisphere with the specularly fl at mirrored 

component (back center). The small footprint 

of the hemisphere lets users measure the 

light output of the forward-emitting sources 

from the center of the virtual sphere while 

driver electronics and thermal management 

reside outside the test area. The total 

spectral fl ux standard allows calibrations 

of spectrometer-based fl ux measurement 

systems in accordance with IESNA LM-79 

recommendations.
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1000-lumen barrier with 150 

lm/W effi  cacy. But how to 

get there? Edmond said 

that 150 lm/W could be 

achieved by reducing 

forward voltage (Vf) to 

3.0 V at 350 mA, improv-

ing the chip EQE to 68%, 

increasing phosphor con-

version effi  ciency to 79%, 

and reducing packaging 

losses to around 2%. Craford 

talked about similar improvements 

and said that a key target was to increase 

the internal quantum effi  ciency (IQE) to 80% 

at 2A drive current. 

By way of contrast, Nichia’s Dan Doxsee said 

that his company was focused on effi  cacy, like 

its competitors, but added “we can’t aff ord to 

ignore the quality of light,” particularly since 

the majority of indoor lighting applications 

are between 2600K and 4200K. Doxsee said 

that high CRI makes the best use of the elec-

tricity consumed. Nichia has developed three 

CRI grades of white LEDs; “high CRI” for spe-

ciality lighting has the highest Ra of 92, but the 

lowest effi  cacy. Th e other grades are “moderate 

CRI” for indoor lighting, or “typical CRI” (Ra = 

70) for outdoor lighting. 

On the panel session following the talks, 

the speakers were joined by Bill Kennedy of 

Toyoda Gosei, who said that his company has 

“de-emphasized” lighting applications and is 

focusing on backlighting, which is “where the 

money is.” Kennedy speculated that many com-

panies in the lighting market may be delaying 

their adoption of LEDs because they are wait-

ing for further improvements in LED perfor-

mance and/or price reduction. Th is, he said, 

was not a positive position for the LED indus-

try. Craford, on the other hand, said that CFLs 

had been held back by form-fi t-function, but 

that LEDs do not have many of the same disad-

vantages. “LED adoption could be a lot quicker 

if we do things right,” he said.

Market indicators

John Jacobs from DisplaySearch predicted that 

penetration of LED backlights in LCD panels 

larger than 10-inch diameter will approach 

50% by 2015. Th is is largely as a result of the 

expected 100% penetration of LED backlights 

in the notebook PC market, while monitors 

and LCD TVs will see 13% and 11% penetration, 

respectively. Jacobs cited research by Intel on 

the notebook market, which showed that con-

sumers place value on long battery life, as well 

as on machines that are thin and light. LEDs 

can directly infl uence these parameters, and 

the display cost is only around 15% of the total 

bill of materials for a notebook, so the cost of 

new technology can be absorbed. Also, the lin-

ear relationship between LED drive current 

and brightness allows signifi cant savings when 

the display is dimmed, compared with incum-

bent CCFL technology. However, thermal man-

agement and binning are both signifi cant chal-

lenges in the notebook segment. 

Local dimming capability is a big advan-

tage for LED backlights in LCD TVs, since this 

reduces motion blur and also helps to cut power 

consumption. Unfortunately, said Jacobs, for 

monitors and for LCD TVs there is nowhere to 

“hide” the cost of the LED backlighting unit 

(BLU). Compared with CCFLs, LED BLUs have 

a signifi cantly higher cost structure, and add 

5–6% or more of the panel price. Jacobs said 

that costs for CCFLs and some types of LED 

BLU will start to converge in late 2010, for 

15.4-inch panels. 

The next speaker emphasized that one 

important way to aid LED market growth and 

to establish a clear future for the industry is 

to “clearly disassociate high-quality lighting 

from toys and decorations.” Kate 

Conway of LED Consulting said 

that if consumers associate LEDs 

only with cheap lighting, they 

will not want to purchase them 

for use in general illumination. 

“We need an industry-wide iden-

tity and message to emphasize the 

good performance, fabulous fea-

tures and environmental aspects 

[of LED lighting],” she said. 

Building light fi xtures

Scott Riesebosch of CRS Electronics 

gave a talk entitled “Quality LED 

Lighting: Taking the High Road” 

in which he described many of the 

factors leading to successful lumi-

naire design. “LED fi xtures are a new 

breed involving thermal, electronic, and opti-

cal design,” he said. “Photons and electrons 

are precious — don’t waste either of them.” 

Riesebosch advised the audience that, since 

all LEDs are not created equal, they should 

use well-known names to avoid IP and quality 

issues. Th ey should also focus on stability and 

consistency from fi xture to fi xture, since color 

and light output can vary greatly. Th ermal 

issues are vitally important, and a higher junc-

tion temperature (T
j
) results in shorter life 

expectancy. “If you can design to a lower T
j
, do 

Asymtek, which supplies 

high-speed systems 

for fl uid jetting of 

materials including 

silicones, promoted 

its partnership with 

Dow Corning, a 

silicone manufacturer. 

Dow Corning has 

been working closely 

with a select group of 

equipment partners to 

develop optimized production 

processes that are easy for LED 

makers to implement in their factories.

MORE DETAILS: www.ledsmagazine.com/

press/16888

On the Supertex stand was an 

LED streetlamp controlled by 

the company's HV9910B LED 

driver IC. Two controllers, one 

with power factor correction 

(silver box) and the other without 

(uncovered components), are 

visible at left. Supertex also said 

that the HV9910B driver IC was 

selected by the designers of two 

very high-profi le projects in China 

— the Water Cube in Beijing and 

the 36 km Hangzhou Bay Bridge — 

based on overall performance and 

cost effi ciency.
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light measurement

We bring quality to light.

Phone: +49 89 45 49 43 0 · info@instrumentsystems.com · www.instrumentsystems.com

LED Test and Measurement

Measure all optical and electrical 

parameters 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.

Ï Luminous intensity (candela) 

Ï Luminous flux (lumen) 

Ï Dominant wavelength (nm) 

Ï Color coordinates (x, y, z) 

Ï Spatial radiation pattern

Ï Thermal behavior

For more information on any of Supertex’s LED drivers, visit:

www.supertex.com/feature_LED_general.html

Supertex inc.
1235 Bordeaux Drive, Sunnyvale, CA 94089 ♦ (408)222-8888 ♦ E-mail: mktg@supertex.com

Supertex LED Drivers:
Bridging the Gap Between Initial Investment Cost and 
Future Energy Savings in Solid State Lighting

The drivers feature wide input voltage ranges (8 - 450V) and deliver
performance in a wide range of solid state lighting applications:

                ►  Offline lamps and fixtures with dimming capability

                ►  Variable building accent lighting

                ►  Multicolor decorative lighting

                ►  Energy efficient solid-state signage

                ►  Rugged and reliable industrial lighting

                ►  Street lamp lighting with power factor correction

For their affordability and high reliability, Supertex’s LED driver ICs were selected 
for driving the solid state lighting on China’s new Hangzhou Bay Bridge.
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it!” he said. “Also, color rendering is crucial for 

many applications. Understand the needs of 

your market — will 75–80 be OK, or does the 

application need 90+?” Riesebosch concluded 

by saying that technical details must be on 

datasheets for LED luminaires/fi xtures, and 

that these should be built and tested in accor-

dance with the new Energy Star SSL criteria. 

Speaking of Energy Star, the DOE’s criteria 

became eff ective on September 30, the fi rst full 

day of the conference (see p15). Th e DOE’s Jim 

Brodrick was on hand to launch Energy Star 

and tell companies how to participate. In the 

main conference sessions, Alex Baker of the 

EPA took the opportunity to describe the alter-

native Energy Star criteria for LED-based resi-

dential lighting fi xtures, which were unveiled 

in early June, sparking much controversy. 

Baker’s presentation explained some of the 

requirements of the residential market, also 

backed up by a later talk by Terry McGowan 

(see p44). Residential fixture makers, said 

Baker, are motivated by aesthetics, and not by 

performance. Th ey generally require off -the-

self sources (lamps, ballasts) and seek com-

plete technology solutions. As they gradually 

gravitate towards the use of LED light engines 

within their fixtures, one require-

ment is to achieve “sparkle,” which 

can be a problem for LEDs compared 

with other light sources. In the Q&A 

session, Scott Riesebosch told Baker 

that his company, a luminaire maker, 

was confused by the competing stan-

dards and wondered which to use. 

Privately, a leading fixture maker 

told LEDs Magazine they were “keep-

ing quiet” about the EPA criteria (i.e. 

not being openly critical) because the 

EPA performance threshold was easier 

to achieve than the DOE version (see 

Commentary, p4). 

Fixture OEMs

As a representative of a lighting OEM, 

Craig White of Progress Lighting (part 

of Hubbell) said that his company is 

“on the fence” with regard to Energy 

Star. “Th ere are pros and cons associ-

ated with both EPA RLF 4.2 and DOE 

SSL 1.0,” he said “However, we need a sin-

gle Energy Star standard to qualify products for 

a single brand logo,” adding that the dual stan-

dards are causing confusion. Th e DOE criteria, 

said White, are very good when the customer 

needs to understand performance. “But for dec-

orative lighting, where light is contributing to 

aesthetics rather than general illumination, we 

Car tail-light containing LEDs from ROHM. In 

the main conference, Stephan Berlitz from Audi 

said that the main benefi ts of using LEDs in 

cars are the styling and branding possibilities, 

as well as functionality, for example, increasing 

the intensity of tail-lights in dense fog. Energy 

savings are expected, he said, and will not 

persuade customers to pay more.
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rarely get requests for performance data.”

Among the main advantages of LED technol-

ogy, said White, are the ability to function in 

low temperature environments; the absence of 

mercury, which is “starting to hit consumer’s 

radar screens as an issue”, and the physical size 

of the light source, which allows “form follows 

function” designs. Th e relative ease of achiev-

ing Dark Sky compliance is another benefi t. 

White said that LED manufactures require 

education on what fi xture OEMs need, and to 

understand fi xture OEM development cycles. 

Also, fi xture OEMs are challenged to keep pace 

with rapidly changing technology to maintain 

product vitality, he said. “Continual improve-

ments in effi  cacy, for example, might involve 

changing the LEDs in a fi xture, or possi-

bly a complete redesign.” Another chal-

lenge for fi xture OEMs is that “an unprec-

edented level of technical competency is 

required to evaluate and select viable sup-

pliers of components and fi nished goods.”  

Marketing materials must also be updated 

regularly to convey performance changes. 

White said that his company’s catalogs, 

which are essential for sales, are printed 

in two-year cycles. 

Standards

Standards featured strongly in the LEDs 

2008 program and (naturally) in the fol-

low-on LED Measurement & Standards 

conference. In the main event, Kevin 

Dowling of Philips said that standards help 

to establish a foundation for evaluating 

LED fi xtures. “Over time, the limitations [of 

the new standards] can be addressed, but stan-

dards need to emerge to allow practical expe-

rience and best practice,” he said.

Standards for chromaticity (C78.377), pho-

tometric measurements (LM-79) and lumen 

maintenance (LM-80) have recently been 

adopted (see p15), but there are many more 

in progress. Th e CIE is looking at color rendi-

tion and the possibility of an alternative metric 

that might eventually replace color rendering 

index (CRI), while an ANSI group is evaluating 

interconnects and sockets for replaceable LED 

lamps and light engines. Th ere are eff orts to 

standardize the optical measurement of high-

power LEDs (not covered by the existing CIE 

127:2007), and to develop high-speed testing 

methods for LEDs, as well as UL 8750 address-

ing safety issues.

The list goes on, but this is very positive 

for the LED industry. As Dowling said, “Stan-

dards are benefi cially driving adoption, and 

accelerating usage and acceptance.” He also 

commented that “CFLs are increasingly being 

viewed as an interim solution” for energy-effi  -

cient lighting, which is another good sign for 

the LED industry.  

Osram Opto Semiconductor’s black body TopLED 

with lens is aimed at signage applications, for 

example airport signs listing plane schedules. 

The black package surrounding the emitter 

results in a much higher contrast ratio and a 

sharper image.
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LEDs entertain the crowds 

at PLASA show

Manufacturers continue to fi nd new ways to use LEDs for lighting and 

display products that are aimed at the entertainment sector. PLASA 2008 

showcased some of the latest innovations, as TIM WHITAKER reports.

Display LED won a PLASA Award for 

Innovation for digiFLEX, a fl exible, 

rubberized display (www.ledsmagazine.

com/news/5/9/19). digiFLEX tiles 

measure 320 mm (w) x 160 mm (h) and 

fl ex smoothly horizontally and vertically. 

They weigh less than 6 kg per sq. m, or less 

than 10% the weight of a traditional LED 

display. With a 10 mm pixel pitch, digiFLEX 

produces 2000 nit of brightness.

LINK: www.digiled.com/digiFLEX

Another winner was the VaryLED A7 

Zoom from JB-lighting Lichtanlagentechnik. 

This new luminaire found favor with the 

judges as a moving LED fi xture with a 

zoom function, adding new depth to 

LED functionality. The VaryLED A7 Zoom 

contains 108 LEDs and is said to perform 

in the brightness range of a washlight with 

a 700 W discharge lamp. 

LINK: www.jb-lighting.de

At PLASA, Robe Lighting 

introduced a range of new 

LED fi xtures, including the 

REDWash 3-192, a moving-

head wash light containing 

192 RGBW Luxeon Rebel 

LEDs. The fi xture provides 

a rectangular light fi eld 

with manual control of 

beam spreads, and has 

different “egg crate” lens 

modules as optional extras. 

A version containing 192 

white (6200K) LEDs is said 

to be the world’s fi rst LED 

moving-head strobe light.

LINK: www.robe.cz

i-Pix shared a stand 

with Amptown, which 

makes fl ight cases 

for all i-Pix products. 

Following the ongoing 

success of Radiohead’s 

current tour, the i-pix 

BB 7 (pictured) is in full 

production and shipping now. 

The company has moved to a 

much larger purpose-built facility 

with in-house production, R&D, 

testing, marketing and sales. 

LINK: www.i-pix.uk.com
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AUTOMOTIVE 

LIGHTING 2009
Advanced LED Front Lighting – Cross Industry Innovative Interior Lighting –

Future Application Solutions for OLEDs and EL Foils

9th International Flagship Event

26th - 29th January 2009 | Steigenberger Airport Hotel, Frankfurt/Main, Germany

© Dmitriy Eremenkov - Fotolia.com

Explore OEM lighting strategies
by Opel, Daimler and Audi

Sponsor

www.iqpc.com/de/lighting/LM

"Great opportunity to check trends and
future technologies! Good Network!"

Luciano Lukacs, Lighting Technical Specialist,
Ford Motor Company
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PixelRange’s impressive stand included the PixelMax Pro, a new 

combined wash and pixellation luminaire built with 288 RGBA Luxeon 

Rebel LEDs (www.ledsmagazine.com/press/16815). The fi xture offers 

the fl exibility of 18 individually controlled cells in a 3×6 matrix. 

This cellular confi guration gives the user the ability to produce low-

resolution visual effects, in addition to using the fi xture as a high-

power wash light with a vast color palette.

LINK: www.pixelrange.com

On the Philips Color Kinetics stand was the ColorReach 

Powercore, a high-output RGB LED projector that is 

expected to go into production later this year. With an 

output of more than 4000 lumens, the fi xture is intended to 

illuminate extensive facades on large buildings up to 400 

feet. The 300W fi xture accepts direct line voltage for easy 

installation, and no external power supply is required. 

LINK: www.colorkinetics.com

The Alien LED Downlight is 

a plug-and-play recessed 

LED downlight that features 

RGB+W color mixing for 

a broader range of hues 

including deep, saturated 

colors. It is available in 9 W 

standard (5 LEDs) or 18 W 

high-power (9 LEDs) versions. 

The IP67 rating means it’s 

equally suited to both indoor 

and outdoor environments.

LINK: www.martin-architectural.com
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VIEW ALL CURRENT, FUTURE AND ARCHIVED EVENTS AT:

www.ledsmagazine.com/webcasts

UPCOMING EVENT

Thermal Design for Enhanced LED Performance
NOVEMBER 24 @11:00 AM (ET)

SPEAKERS: John Parry, Research Manager
Mentor Graphics Mechanical Analysis Division, formerly Flomerics

Steve Taylor, Manager – Strategic Business Development
Bergquist Th ermal Product Division

Th ermal management is a critical aspect of the design of almost every LED 

module, light engine, lighting fi xture and display. Our speakers will discuss 

the fundamentals of thermal management and describe how simulation 

can assist with the design process. Th ey will also discuss how the correct 

choice of thermal materials will help to make your product a success. 

SPONSORED BY:

ARCHIVED EVENT 

Market Trends and Emerging 
Applications in the LED Industry 

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

Industry luminary Bob Steele delivered his forecast and outlook 

for the worldwide high-brightness LEDs market in this sought-

after webcast. Th is presentation covered market trends, including 

a review of the developments in each of the major application 

areas. It also provided a market forecast through 2012.

SPONSORED BY:
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The Xolar RGB luminaire from Xilver has a 

unique modular housing with integrated heat 

management. Each pixel contains 12 Luxeon 

Rebel LEDs and is fi tted with Xilver’s Color 

Combining system. Up to 12 Xolar fi xtures 

can be controlled and powered from the Xilver 

X-900 intelligent controller and power supply. 

LINK:  www.xilver.nl

Barco unveiled the new StudioPix pixelation luminaire (www.ledsmagazine.

com/press/16835), developed by High End Systems as a smaller version 

of the ShowPix. The 13.5-inch diameter head of the StudioPix (right) has a 

circular array of sixty-one 3 W RGB LEDs, with an output of up to 11,500 

RGB lumens. At left is a Showgun fi xture, a projector surrounded by a ring 

of LEDs that can either match or complement the center beam. 

LINK: www.highend.com
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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.

Tel. 1.860.269.3243
Fax 1.860.269.3271
Email: info@iLEDco.com

www.iLEDco.com FAVO U R  T E C  C O. , LT D.

Spot the Difference – FlaRE Focus 
Control LED Spotlight

Favour Tec proudly invented the Focus Control LED spotlights. 

With just a turn at the head, the 10° focused beam will diffuse into 

area light of 30° to meet different lighting needs. Embedded with 7 or 

3 Luxeon Rebel 90 LEDs, GL3207R and GL3303R require energy-

saving input power of 8W and 3.5W, deliver up to 630 lumens and 270 

lumens respectively. Offering in cool white and neutral white  

illumination, FlaRE LED spotlights are the sure choice.

Tel: +852 2321 6294-7

Fax: +852 2352 0882

Email: sales@favourtec.com

Web: www.favourtec.com

PRODUCT focus TO PROMOTE YOUR PRODUCT HERE, PLEASE CONTACT JOANNA HOOK AT joannah@pennwell .com 

OR MARY DONNELLY (U.S. SALES) AT maryd@pennwell .com
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Enfi s demonstrated the color fi delity of the warm white Hi-CRI version of its 

Uno light engine. Elsewhere on its PLASA stand, the company demonstrated a 

version of its Quattro array capable of generating 12,000 lumens in white, which 

it described as the “world’s brightest LED package.” Enfi s also revealed (www.

ledsmagazine.com/news/5/9/14) that Dan Polito, formerly with Lamina, has 

been appointed president of Enfi s Lighting North America. 

LINK: www.enfi s.com

The EvenLED system from Brother, Brother 

& Sons was shown at PLASA by White Light. 

The 6 W RGB LED pixels create an even light 

distribution over a standard back-projection 

surface. The system is designed to replace 

cycloramas and backdrops lit with tungsten 

light sources, which are commonly used in 

theatres and TV studios. 

LINK: www.whitelight.ltd.uk
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M A X I M  I N T E G R AT E D  P RO D U C T S  I N C .

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. 

Contact: Brian Hedayati

Tel: 408-737-7600

Email: Brian.Hedayati@maxim-ic.com 

Web: www.maxim-ic.com/ledmag

D O N G G UA N  K I N G S U N 

O P TO E L E C T RO N I C  C O. , LT D.

Brilliant Heat Dissipation Ability 
Extending the LED Lifespan 

Applied with special packaging structure and eutectic welding tech-

nique, the system can lower packaging thermal resistance furthest. 

Aluminum Alloy with the best heat conductivity is applied in the radi-

ator, and all aspects of panel, including the thickness, form, location 

and ranging density, are all imitatively-optimized by professional  

calorifics imitation software—Icepeck, Ansys, etc, which would 

extend the lifespan of LED greatestly. 

Tel: 0769-83395677, 83395678

Fax: 0769-83395679

Email:  ks_sherry@kingsun-china.com

Web: www.kingsun-china.com

Promote your new product!

Great lead generation 

& branding tool

Distributed to 18,000 

opt-in subscribers

Worldwide exposure

www.ledsmagazine.com

PRODUC T FOCUS MON T HLY ENE WSLE T T ER

new

P OW E R  V E C TO R

Power Vector’s New TRINITY 6™

LED Driver Dimmer

Power Vector’s New TRINITY 6™ LED Driver Dimmer combines 

Power Isolation with a 240-Watt power supply, Analog or DMX 

512A Dimming and Constant Current outputs for driving and 

dimming LED fixtures. The TRINITY 6™ can drive 700Ma, 1A, 

and 1.4A LEDs and is ideal for high-powered applications in both 

architectural and entertainment applications. TRINITY 6™ is 

convection cooled, with an input voltage of 115 Vac to 277 Vac. UL 

and CE approved production units are targeted for January 2009. 

Tel: 888-LED-3IN1 (533-3461)

Email: lpetrov@powervector.com

Web: www.powervector.com

Z I E R I C K  M A N U FAC T U R I N G  C O R P.

IDC Helps Make New Year’s Eve Bright 

Zierick Manufacturing Corp. is the leading source of solutions to 

complex interconnection requirements and problems. From standard 

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 set the standard in both 

design leadership and quality tooling and stamping.

Tel: 914-666-2911

Fax: 914-666-0216

Email: sharvey@zierick.com

V S  O P TO E L E C T RO N I C 

More Room for Your Ideas  

As a European distributor for Cree we will feature their new 

XLamp™ XP-E and XP-C. Also the XLamp™ MC-E, featuring 

the same 7 × 9mm footprint as the XR-E yet four times brighter 

giving the highest output size for size!

Components or systems? VS-Optoelectronic has the right 

solution for you at Electronica 

2008, 11th to 14th of November in 

Munich: Hall A3, Booth 575.

Tel: +49 (0)2842/980-209

Fax: +49 (0)2842/980-299

Web: www.vs-optoelectronic.com
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last word

A
s homeowners and builders become 

more aware of LED technology, it’s 

important for LED companies to 

understand the residential lighting market and 

how it diff ers from the market for commercial 

lighting. Th e US residential/decorative lighting 

market is sizeable, with two hundred and fi fteen 

million units sold in 2007. Revenues amounted 

to $4.4 billion, and growth of the market is infl u-

enced by population demographics, the health of 

the housing industry, competition with imports, 

and of course product pricing. 

In the residential/decorative lighting mar-

ket, small manufacturing companies and 

family-owned showrooms are still common, 

but closures and consolidations are changing 

the number of retail locations where uniquely-

designed lighting fi xtures can be purchased. 

Eventually, that will aff ect the number of dif-

ferent styles available.

Design is a key factor in this market — the 

emphasis is on decoration and appearance, 

not light output. Traditional classic designs 

remain popular and the market has histor-

ically experienced only modest technology 

changes over time. UL & CSA standards and 

compliance are critical.

Th e market is strongly infl uenced by both 

consumer and builder preferences and require-

ments. Professional specifi ers are increasingly 

infl uential, but have a limited impact in con-

trast with the commercial lighting market. 

There is a trend towards energy efficiency, 

although only 7% of fi xtures sold to homes are 

Energy Star rated. “Green” thinking is starting 

to change the market — especially with build-

ers — and the demand for lighting fi xtures 

using compact fl uorescent lamps (CFLs) and 

solid-state sources is increasing. Legislation, 

whether at the federal or state level (for exam-

ple California’s Title 20 & Title 24), has been a 

strong driver of these changes. 

In the US, electric lighting consumes 22% 

of all electrical energy. Th e breakdown for dif-

ferent lighting markets is 51% for commercial 

lighting, 27% for residential, 14% for industrial 

and 8% for outdoor. Th is means that residential 

lighting consumes 6% of all electrical energy 

used in the US. Programs now being devel-

oped seek to reduce those kilowatt-hours by 

50% over the next 10 years.

However, for LED-powered lighting to be 

a success in the US residential lighting mar-

ket, it must meet several important consumer 

needs that deal with the quality of the light. 

For example, warm white 

light with a color tempera-

ture of 2700–3000K is nec-

essary. Ideally, the source 

should be on the black body 

curve (if not on the curve, 

then slightly below is better 

than above). A high CRI of 

90+ and a “fat” spectral dis-

tribution, with light output 

in the deep red region of the 

spectrum, is also required.

Th e capability of the lamps to be dimmed 

is critical and absolute control of fl icker (even 

with dimming) is essential. Ideally, a luminaire 

would dim to at least 1% of full output, with-

out fl icker. If the luminaire reduces CCT with 

light output (in the same way as incandescent 

lamps), that would score bonus points with 

consumers. So far, this kind of color modula-

tion can’t be achieved with CFLs, but is a pos-

sibility with LEDs. 

For the massive inventory of luminaires with 

screw-based sockets, consumers and industry 

also require lamp retrofi ts that perform ade-

quately — that is, they must have comparable 

light output and light quality to the products 

that they are supposed to replace. LED system 

power factor and power quality questions must 

also be resolved before LED systems move in 

quantity into multi-unit housing. Also essen-

tial is the inclusion of LED decorative residen-

tial luminaires in the Energy Star program. 

Consumers, retailers and manufacturers now 

have a 10-year history of Energy Star residen-

tial lighting fi xture market development and 

this must continue with LED sources. 

One way for manufacturers to make inroads 

into the residential lighting market is to submit 

entries into the Lighting for Tomorrow (LFT; 

www.lightingfortomorrow.com) competition. 

Th e objective of Lighting for Tomorrow, spon-

sored by the ALA, the Department of Energy 

(DOE) and the Consortium for Energy 

Effi  ciency (CEE), is to produce energy-

effi  cient residential luminaires that 

are stylish, marketable, functional 

and available at prices that consum-

ers will pay. Th e program started in 

2003 and an SSL category was added 

in 2006. With over 100 SSL entries 

submitted for 2008, LFT is a growing 

infl uence in the market. Judges rep-

resent lighting showrooms, energy 

organizations, lighting designers, 

home builders, the media and test organiza-

tions. Winners must be UL/CSA tested and 

meet Energy Star requirements. 

LFT has been a remarkable success in get-

ting quality, energy-effi  cient residential lumi-

naires into consumers’ homes. Th e competition 

supports sponsors’ eff orts to save energy, drive 

new business for manufacturers and lighting 

showrooms, expand Energy Star luminaire 

designs, and benefi t builders and green con-

struction eff orts. Th e 2009 LFT Competition 

will be announced in January, and intent-to-

submit forms will be due in March 2009.

In summary, the residential/decorative light-

ing industry can be characterized as small and 

certainly diff erent than the commercial light-

ing industry, but important — because every-

one has a home. 

MORE DETAILS: www.americanlightingassoc.com

LEDs reach residential lighting market

TERRY McGOWAN, director of engineering of the AMERICAN LIGHTING ASSOCIATION (ALA),

says it is vital that the residential lighting market is understood by LED manufacturers.
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Your ideal solution

A new vision of light...

For lighting projects, go to 
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