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Transforming Light

LUXEON LEDs are changing the way we light the spaces we live, shop and play in. With unparalleled
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Whether you're lighting a restaurant, roadway or architectural masterpiece, you can count on

LUXEON to deliver long life, high-quality white light while reducing energy consumption.

To learn how LUXEON can help you transform lighting, call our partner, Future Lighting Solutions, at
+1-888-589-3662, or visit www.philipslumileds.com/transform
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Tim Whitaker
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Maury Wright
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LED product safety standard requires updating
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Network layers lead to adaptive lighting controls
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LIGHTING: COMPATIBILITY
System compatibility testing improves reliability
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Cover Story

This image, courtesy of the Bureau of
Street Lighting, City of Los Angeles,
shows some of the 140,000 LED outdoor
lighting fixtures that will eventually be
installed in the city (see page 37).
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commentary

» Outdoor SSL outpaces

just attended the Illuminating Engineering
Society (IES) Street and Area Lighting
Conference (SALC) for the first time. In
some ways the event mirrored other recent
LED and lighting conferences - LED-based
solid-state lighting (SSL) was the star of the
show (see p.37). But there was a mixed cli-
mate in feelings among the crowd somewhat
like the hot sunshine that was prevalent on
Monday that gave way to the costal marine
layer later in the week. Despite the promise
of LEDs there are legacy standards and prac-
tices, and logistical issues like utility tariffs,
that may significantly slow the adoption of
SSL technology.

Leading up to SALC, I doubted that any-
thing could hold SSL back in an application
such as street lighting where LEDs offer key
advantages in energy efficiency, dimming
capabilities, and long life. Some SALC pre-
sentations made me wonder if the technol-
ogy will get a fair chance to shine given the
standard and tariff issues that are impact-
ing payback periods.

Today, the cost premium associated with
installing LEDs is being covered by grants —
especially in the US with the American Recov-
ery and Reinvestment Act. But those grants
won't last forever, and municipalities need the
ability to project realistic payback periods on
real purchases to justify LED installations.

The LED and luminaire industry is doing
its part to drive down cost. The City of Los
Angeles is payingless than $500 per installed
LED luminaire.

But are the municipalities and lighting
designers chasing achievable and realistic
goals in terms of light levels? Just after SALC,
the Lighting Research Center issued a report
basically concluding that SSL products
couldn’t meet the light output required for
collector roads in the IESNA standard RP-8-
00 (www.ledsmagazine.com/news/7/10/7).

4 NOVEMBER/DECEMBER 2010

standards and practices

Several luminaire makers have questioned
that data and we don’t know how that will
shake out. But are the standards even appro-
priate for SSL?

At SALC, the City of San Jose presented
data from an actual trial indicating that
LEDs could be operated at 50% lower light
levels relative to legacy lights while also
allowing drivers to detect objects from
greater distances. The City of Los Angeles
has subjective data that suggest LEDs offer
far superior visibility.

I know that there are safety issues and
large organizations involved. But I believe
the outdoor-lighting industry needs to
quickly consider new SSL-centric standards
as opposed to applying and amending legacy
standards to the new technology. For exam-
ple, the current standards really don't even
address the possibility of adaptive controls,
or that the classification of a roadway and
the light prescribed should be different at
rush hour and 9 pm.

Tariffs are a huge problem as well. Appar-
ently most utilities aren’t equipped to offer
lower rates for LED luminaires in general:
offering even lower rates for dimmed lights is
a tougher problem. But these rate structures
are critical for SSL success past the grant-
funded era.

The industry needs quick action in terms
of standards and practices that ensure
we safely move to the dimmest and most
energy-efficient SSL installations possible.
And municipalities must be able to get rates
that make such investments pay off. Other-
wise up-front cost will lead municipalities to
make less-efficient choices resulting in more
energy waste and higher carbon emissions.
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)

NEW

APPOINTMENTS

Osram Opto Semiconductors
appoints new chief executive

Osram Opto Semiconductors, the
Germany-based LED manufac-
turer, has appointed Aldo Kamper
as its new CEO. Kamper succeeded
Ridiger Miiller
on October 1,
2010. Miiller, who
has now reached
retirement age,
was appointed
head of Siemens’
optoelectronic
semiconduc-
tor business in
1988 after more

was pooled with Osram’s light-
ing competence. Under his leader-
ship, Osram Opto has seen strong
growth and the continuous expan-
sion of production capacities in
Regensburg, Germany and Penang,
Malaysia, as well as technological
advances such as thin-film LED
technology, surface-mountable
LEDs, blue and green laser diodes,
and OLED lighting products.
Kamper joined Osram in 1994
and has held various executive
positions at Osram Opto in the
fields of automotive and visible

MARKETS

LED market to reach
$9.1 billion in 2010

The latest LED market numbers from
Strategies Unlimited show that total sales
of packaged LEDs are expected to grow
by an amazing 68% in 2010, reaching $9.1
billion. The new forecast was revealed by
Strategies Unlimited’s Vrinda Bhandarkar
at the Strategies in Light Europe meeting
in Frankfurt, Germany, which had a regis-
tered attendance of more than 600 visitors
from 44 countries. See our report on page 23.

Despite fears of an industry slowdown
in some quarters, Strategies Unlimited has
raised its forecast for 2010, having predicted
in February that the LED market would
grow 52% in 2010. Looking forward, Bhan-

HB LED market forecast

Igarket size ($ Billion)

than a decade LEDs. Since 2006, he has held the 20 Other
. . . . M [llumination
with the com- post of Executive Vice President & 16 Sianals
pany. In 1999, he  General Manager Specialty Light- . I Al?tomotive
was the founding CEO of Osram  ingat Osram Sylvania in the USA. « g M Signs/displays
Opto Semiconductors, in which  MORE: www.ledsmagazine.com/ = Mobile
Siemens’ LED and infrared business  news/7/9/7 al | appliances

RETAIL LIGHTING

lamps from CRS

Best Buy Co, Inc., a multinational
retailer of technology and entertain-
ment products, has made a commit-
ment to replace 35,000 50-watt hal-
ogen lamps with 6-watt LED-based
MR16 lamps from LED lighting manu-
facturer CRS Electronics Inc.

The initial rollout of 3,150 replace-
ment lamps will be delivered to 50
Best Buy locations. They will be used to
highlight digital camera displays and
Magnolia Home Theater system rooms,
where the capability of dimming lights
is essential to provide customers with
optimal real-life settings. The replace-

LEDsmagazine.com
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ment lamps are expected to generate
an 80% reduction in electrical demand
and consumption for Best Buy.

“Our new driver technology allows
our lamps to maintain superior per-
formance and [to] dim on electronic
transformers and industry-standard
dimmers,” said Scott Riesebosch, pres-
ident of CRS Electronics. “Electronic
transformer-powered light fixtures
represent a significant portion of the
market, which, until now have not been
able to utilize LEDs without flickering,”
he added. «

MORE: www.ledsmagazine.com/news/7/9/22

Source:
‘09 10 11 12 "13 "14 Strategies Unlimited

darkar said that the industry would experi-
ence a CAGR of 27.8% from 2009 to 2014, to
reach $18.4 billion.

LED backlights for LCD TVs and moni-
tors will be the biggest growth driver, said
Bhandarkar. The slowing LCD TV market
may reduce projected shipments of LED TV
backlights, but the penetration of LEDs will
continue to increase.

Meanwhile, the penetration of LEDs into
the lighting market has achieved substan-
tial momentum. “We expect this momen-
tum to pick up speed in 2010, with a growth
rate of 34% compared to 31% in 2009,” said
Bhandarkar. Outdoor lighting and replace-
ment lamps will be the fastest-growing seg-
ments. The longer-term outlook continues to
be highly positive, with a 5-year CAGR fore-
cast of 48% for the lighting sector. <
MORE: www.ledsmagazine.com/news/7/10/3
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OUTDOOR LIGHTING

San Francisco and London put out
RFPs, DOE Consortium expands

In a busy period for outdoor lighting, which
included the Street and Area Lighting con-
ference (see page 37), San Francisco cir-
culated a Request for Proposals for “LED
Luminaires with Wireless Monitoring and
Control System.” The city plans to replace
18,500 cobra-head-type, high-pressure
sodium (HPS) street-light luminaires with
dimmable LED lights, and also wants to
have an integrated wireless communica-
tion monitoring and control system (www.
ledsmagazine.com/news/7/10/13). The City’s
purpose is to reduce energy costs, to reduce
labor costs for maintenance and operation,
and to more efficiently and effectively main-
tain street-lights via the wireless system.

Meanwhile, in the UK, The Climate
Group’s global LightSavers LED lighting
program sought proposals for a trial of LED
luminaires along roads in London (www.
ledsmagazine.com/news/7/10/5). LightSav-
ers is looking to undertake LED streetlight
trials in London on major arterial roads
that facilitate the flow of mixed commer-
cial and private traffic into and through the
city, and typically require mounting heights
for lighting of 10m or 12m. This is the third
trial following two similar trials which are
currently being mobilised and for which sup-
pliers have already been selected.

In the US, the Department of Energy’s
(DOE) Municipal Solid-State Street Light-
ing Consortium has welcomed as new
members the US and Canadian cities that
were part of Cree’s LED City program. The
Consortium will now provide an organiza-
tional structure and guidance to these cit-
ies (www.ledsmagazine.com/news/7/9/30).
A Cree spokesperson for LED City said that
the program’s efforts will continue in Europe
and Asia, as these markets do not yet have
the same type of institutional support that
is being provided by the DOE Consortium.

In less positive news for LED lighting, a
new report released by the Lighting Research
Center (LRC) looked at lighting on collector
roads, and questioned the economic viability
of LED and induction street lights compared
to legacy HPS lights (www.ledsmagazine.

10
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OUTDOOR LED LIGHTING

The Outdoor LED Lighting newsletter, published every month by the LEDs Magazine
team, focuses on outdoor illumination applications such as roadway and pedestrian
lighting, illumination of car parks, facilities and exterior urban spaces, and solar-pow-

ered and off-grid lighting.

VIEW RECENT ISSUES: www.ledsmagazine.com/newsletter

SUBSCRIBE TO RECEIVE FUTURE ISSUES: www.omeda.com/led|

com/news/7/10/7). The report said that twice
as many LED luminaires would be needed to
meet the RP-8 criteria. However, our article
quotes BetaLED, an LED luminaire maker,
as saying that the choice of luminaire was
not optimized for the specific application
referenced in the report.

The National Electrical Manufacturers
Association (NEMA) has published a white
paper, LSD 11-2010, entitled “White Paper on
Outdoor Lighting Issues and Quality Light-
ing Applications,” which includes updated
information on existing regulations, major
issues in the industry, and outdoor light-
ing technologies (www.ledsmagazine.com/
news/7/9/16). It identifies specific lighting
issues, defines correct lighting terminol-
ogy, and provides technical guidance appli-
cable to outdoor lighting installations in the
US. The publication is intended to be used
by anyone dealing with the selection, instal-
lation, or management of outdoor lighting
systems. <«

RESTAURANT LIGHTING

Chili’s restaurant chain installs
125,000 LED lamps

Brinker International, parent company
of Chili’s Restaurants and Maggiano’s
Restaurants, has recently installed LED
lighting from Eco-story LED Lighting
Solutions (Portland, Maine) as part of a re-
lamp project in all of its corporate restau-
rants. The project involves installing 125,000
LED lamps in the interior and exterior of all
827 corporate restaurants. Eco-story claims
this will be “the largest US roll-out of LED
lamp technology to date.” The project is cur-
rently about 80% complete.

After testing the technology in ten stores,
Brinker determined its annual savings
would be approximately $87.00 per store,
per week. Over 827 stores, this equates to

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

more than $3.7 million per year. In addition
to saving money, the LED lamps are also
improving the look and ambiance of the
Chili’s restaurants versus traditional light-
ing, according to Kevin Falconer, Brinker’s
Senior Director of Design. “Our team studied
LED lights for a long time and tested many
makes and models, and we feel our stores
look better now than before,” he said.

The lamps emit a warm-white light with
a color temperature of 2700K, and are built
using Cree XLamp LEDs. A variety of lamp
types have been retrofitted, e.g. 49 W LED
MRI16s have replaced older lamps ranging
from 30 to 50W, and 60W PAR20 and PAR30
lamps have been replaced by 6W LED prod-
ucts. Candle bulbs and indoor and outdoor
globe lights have also been replaced. <
MORE: www.ledsmagazine.com/news/7/10/6

BUSINESS

Toyoda Gosei and Epistar
form joint venture

Following an LED patent cross-licens-
ing agreement between LED manufac-
turers Toyoda Gosei Co., Ltd. and Epistar
Corporation (www.ledsmagazine.com/

news/7/9/14), the two companies are

forming a joint venture named TE Opto
Corporation. The other participant is Twin
Hill Co., Ltd., a sales agent for Toyoda Gosei.
TE Opto will develop, manufacture, and
market LEDs, and will be based in the Neihu
District of Taipei, Taiwan. The company is

LEDsmagazine.com
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Your Imagination: A low power, high
brightness, optimal flux, wide viewing angle,
low thermal resistance, MSL2 rated, PLCC-4
SMT LED.
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« Longer life time with minimum degradation
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« JEDEC MSL 2
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due to be established on November 1, 2010
with a capitalization of 23 million Taiwan
dollars (equivalent to about USD 730,000).
Toyoda Gosei will own 51% of TE Opto,
Epistar will have a 40% share and Twin Hill
will own the remaining 9%. The companies
say that the joint venture agreement “com-
bines Toyoda Gosei’s leading-edge LED
technology with Epistar’s low-cost manu-
facturing capabilities to expand the part-
ners’ LED sales in the growing market of
illumination applications.” Since 2006,
Toyoda Gosei has worked with Epistar and
outsourced the production of some of its
LED products to Epistar. <
MORE: www.ledsmagazine.com/news/7/9/26

COMMERCIAL LIGHTING

LED lighting at forefront of
Osram Sylvania survey

Osram Sylvania has carried out a
Commercial Lighting Survey, revealing the

priorities and experiences of over 350 light-
ing designers and facility decision-makers
across the education, healthcare, hospital-
ity, office and retail sectors.

The survey shed light on the current and
emerging needs of building professionals
and defines how highly-efficient LEDs and
solid-state lighting (SSL) are shaping the
future of commercial spaces.

Among the key findings of the survey, an
overwhelming 84 percent of respondents
revealed that energy efficiency, operat-
ing costs and maintenance are top consid-
erations when making lighting decisions.
Lighting has become a top priority for busi-
nesses, with most respondents believing that
total cost of ownership is important, rather
than focusing just on the initial cost.

Another result was that 73% of build-
ing and lighting professionals are currently
using LEDs or planning to use LED lighting
in their commercial spaces. Low mainte-
nance, reduced costs and energy efficiency

are the most important advantages of LEDs,
but the size of the initial investment is the
top barrier to LED adoption. <

MORE: www.ledsmagazine.com/news/7/9/19

SOFTWARE

Synopsys acquires Optical
Research Associates

Synopsys, Inc., a developer of software and
IP for semiconductor design, verification
and manufacturing, has acquired Optical
Research Associates (ORA), a privately-held
provider of optical design software and opti-
cal engineering services. The terms of the
deal were not disclosed.

The addition of ORA’s expertise, technol-
ogy and products will allow Synopsys to
move into the rapidly growing markets asso-
ciated with displays and solid-state lighting
using LEDs, as well as expand into markets
such as semiconductor lithography equip-
ment and cameras. With its CODE V and
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LED Drivers from ZMDI
Enabling Energy Efficient LED
Lighting Solutions

Up to 95% efficiency
750 mA to 1A Output current

Wide input voltage ranges:

6V up to 40V and 8VDC to
450VDC or 110VAC/230VAC
Small SOP8 and SOT89-5 package
Highly integrated ICs/Low BOM cost

www.zmdi.com/LEDdrivers
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LightTools software products, ORA is one
of the world’s leading developers of optical
design and analysis software. <

MORE: www.ledsmagazine.com/news/7/10/10

DRIVERS

Carmanah acquires LED
driver company Lightech

Carmanah Technologies Corporation, a
manufacturer of solar LED lighting and
power systems, has acquired Israel-based
Lightech Electronic Industries Ltd, for an
amount that could reach US$20 million.
Lightech manufactures power supplies
for LED lighting, supplying major lighting
OEMs and distributors. It operates R&D
facilities in Israel and California, and man-
ufactures drivers and transformers through
EMS contractors in China.

Carmanah, which is based in Victoria,
British Columbia, Canada, said that its stra-
tegic rationale for the acquisition is to gain

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

access to the large global transition to LED
technology by acquiring a company that
supplies core components to lighting pro-
viders. The deal will also expand the com-
pany’s offerings, strengthen Carmanah’s
global presence, manufacturing, delivery
and routes to market, and generate operat-
ing and R&D efficiencies. <

MORE: www.ledsmagazine.com/news/7/10/1

LIGHTING RESEARCH

Seoul LEDs light
ZEBRAlIliance house

The ZEBRAlliance (Zero Energy Building
Research Alliance), a public/private research
partnership, has built four energy-efficient
homes in Oak Ridge, TN, one of which is
lit by LED-based solid-state-lighting (SSL)
products based on Acriche LEDs from Seoul
Semiconductor.

ZEBRAlliance built the homes for a
30-month test of the energy-saving technolo-

gies. In the case of lighting, the Alliance will
monitor energy usage, maintenance require-
ments, and lighting quality. At the end of the
tests, results from the SSL home will be com-
pared against similar data gathered from a
house that uses compact fluorescent light-
ing. A spokesperson said that the project will
help raise awareness about LEDs and their
ability to provide energy-saving, cost-effi-
cient, and longer-lasting lighting solutions
than homeowners currently use. <

MORE: www.ledsmagazine.com/news/7/9/27
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Cree builds 150-mm
LED wafer line

LED maker Cree, Inc. has announced a
new 150-mm LED wafer production facil-
ity in Research Triangle Park (RTP), North
Carolina, and anticipates hiring nearly 250
more employees by 2013 to staff the expan-
sion. The new LED wafer production line will
be located in Cree’s existing RTP production
facility, and will allow Cree to produce 150-
mm LED wafers that are more than double
the size of current ones. By increasing the
number of LEDs from a single wafer, this
move will help to make LED lighting more
cost-effective, says Cree. The new LED wafer
production line is scheduled to be installed
over the next several quarters with a target
of having the first products qualified on this
line by June 2011.

According to a Local Tech Wire article,
Cree will invest $135 million in the new line.
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The same article said that Cree is consider-

inglocations for a $392 million plant to man-
ufacture LEDs in Durham County, NC, but is
also considering sites in China and Malaysia
for the facility. <

MORE: www.ledsmagazine.com/news/7/9/20

LIGHTING

LED lighting features strongly
in Philips’ strategic vision

Philips has unveiled its Vision 2015 strate-
gic plan, in which solid-state lighting plays
amajor part. Rudy Provoost, CEO of Philips
Lighting, said that the global lighting mar-
ket is expected to grow at a CAGR of around
7-9% from 2010 to 2015, to around EUR 80
billion (around $105 billion), with LED
lighting accounting for just over half the
total. He described LED adoption as “the
key driving force for growth in the light-
ing industry.”

Philips estimates that the market for

news-views

lighting applications and solutions in 2015
will be around twice the size of that for com-
ponents and light sources, and that LEDs
will account for a large chunk of each of
these segments. Provoost said that digital
lighting is driving significant opportuni-
ties for both light sources and applications.
“LED-based applications offer increased
possibilities for customers,” he said. Exam-
ples include intelligent solutions such as
controls and system integration, dynamic
and interactive lighting applications, and
“breakthroughs in total cost of ownership.”
For lighting in general, there are large
opportunities in emerging markets, driven
by population growth, urbanization and
increasing per-capita income. This growth
will occur alongside steady growth in
mature markets, driven by legislation con-
cerning inefficient products, and a move
towards higher-value, energy-efficient
products. <
MORE: www.ledsmagazine.com/news/7/9/17
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INDOOR LAMP
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4» AMERICAN BRIGHT LIGHTING, INC.

13815-C Magnolia Avenue, Chino, CA 91710
1.866.533.5588 | www.ab-lighting.com
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PAR 38

agents in your area.

American Bright Lighting provides a comprehensive line of LED based
replacement lamps for traditional incandescent and compact fluorescent light
sources. Our Par, MR-16 and “A” lamp replacements are available in a variety
of wattages, beam spreads and base configurations and are designed to meet
almost any lighting requirement. American Bright Lighting offers a complete
warranty program and over 15 years of experience in LED technology. Visit
our website or contact us directly for list of our authorized distributors and

“A" LAMP SERIES
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Pilot OLED manufacturing lines
planned in USA and Germany

The US Department of Energy has announced
that the first pilot manufacturing facility
for OLED lighting panels in North America
will be based in Canandaigua, New York
(www.ledsmagazine.com/news/7/10/20).
Meanwhile, Osram Opto Semiconductors
plans to invest around EUR 50 million over
the next three years to build an OLED pilot-
production facility in Regensburg, Germany
(www.ledsmagazine.com/press/26996).
Commissioning of the production line is
scheduled for mid 2011.

In January 2010, the DOE awarded $4 mil-
lion in American Recovery and Reinvest-
ment Act funds to Universal Display Corpo-
ration (UDC) and Moser Baer Technologies,
Inc. (MBT). DOE, UDC, MBT and New York’s
Smart System Technology & Commercializa-

tion Center (STC) in Canandaigua are part-

ners on the project, which leverages an $11.5
million investment from MBT, state govern-
ment incentives available through the STC,
and municipal tax credits. The pilot facility
will be designed, built and operated by Moser
Baer, and should be able to produce more than
1,000 panels per day. <

LIGHT SOURCES

Bridgelux introduces five-year
warranty on LED products

Bridgelux, Inc., an LED chip and array man-
ufacturer based in Livermore, CA, has intro-
duced a five-year warranty on all of the com-
pany’s integrated LED arrays and modules.
Although some luminaire makers now offer
a five-year warranty on LED-based lumi-
naires, Bridgelux is thought to be the first
manufacturer to offer this warranty at the
LED component level.

The move has been driven by the need
for OEMs and luminaire manufacturers to

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

offer longer warranties for their LED-based
SSL products. This helps meet the demands
of programs such as Energy Star and pro-
vides assurances to the marketplace about
the viability of SSL. OEMs typically need to
offer a minimum of three years’ warranty,
and often five years. In the case of outdoor
lighting, this can be extended to 7-10 years.
The warranty will cover manufacturing
defects and will ensure that the product
performs as advertised. Jason Posselt, VP
of marketing for Bridgelux explained that
the warranty provides customers with the
assurance that the LED product will work,
so they can move ahead quickly with new
lamp or luminaire designs. The warranty
helps to mitigate the business risk for the
end customer as it brings its products to
market. It also helps with cost-of-owner-
ship issues, says Posselt, since the warranty
means any defective parts can be replaced
without cost. <
MORE: www.ledsmagazine.com/news/7/10/15

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

LED Lighting

@

LISTED

Clear Shell Frosted Shell

Signcomplex has successfully
got LED Bulb, LED T10 tubes
and downlight UL listed. The UL
file numbers are E3360329 and
E336475.

info@signcomplex
Tell:+86 755 276(

www.signcomplex.c
Fax:+86 755 2760 8651
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% GET YOUR LED FIXTURE DESIGNS TO MARKET THE

FAST & EASY

WAY WITH CREE LED MODULES.*

TN S

POWERED BY PROVEN CREE TRUEWHITE® TECHNOLOGY TO
DELIVER A SUPERIOR COMBINATION OF EFFICACY AND CRI.

CREE LED MODULE LMR4™
Contact your Cree sales person at 1-800-533-2583 or visit
www.cree.com/modules for more information.

CREE(é' This fully integrated solution based on lighting-class Cree LEDs
and our award-winning Cree TrueWhite® Technology makes Cree

TRUE . ..
TECHNOLOGY LED Modules perfect for a wide range of luminaires.

B8 ala 2

Photo depicts an actual installation using Cree LEDs. Cree, Cree TrueWhite, and the Cree logo are registered trademarks of Cree, Inc.
The Cree TrueWhite Technology logo and Lighting The LED Revolution are trademarks of Cree.

‘llllll
.

||||||||||I
||||||||||I
9

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

L

JS



http://www.qmags.com/clickthrough.asp?url=www.cree.com/modules&id=14817&adid=P17A1
http://www.qmags.com/clickthrough.asp?url=www.ledsmagazine.com&id=14817&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.qmags.com&id=14817&adid=logo
http://www.omeda.com/cgi-win/led.cgi?&p=(promocode)&t=digital
http://www.omeda.com/cgi-win/led.cgi?&p=(promocode)&t=digital
http://www.qmags.com/clickthrough.asp?url=www.qmags.com&id=14817&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.ledsmagazine.com&id=14817&adid=logo

LEDs

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

€I TILED.

* The Light Engine

26W

CL-L330 Series

@ More than 100 Im/W (5,000K)
® MacAdam 3-step

@ Production from November 2010
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& CITIZEN ELECTRONICS CO.,,LTD.

Contact Europe ——— Tel : +49-69-2992-4810 ~ Asia ———— Tel : +852-2793-0613
North America Tel : +1-847-619-6700 Other areas inquiry @ce.citizen.co.jp
Japan ———— Tel : +81-3-3493-2744

Distributors | http://ce.citizen.co.jp/lighting_led/en/sales_network/index.html

@Applicable packages

CL-L103 Series 3w/ 6w class

50.0 (L) X7.0 (W) X1.35 (H) mm

CL-L251 Series 4w/ 6W class

@

13.5(L) X13.0(W) X1.35 (H) mm

CL-L233 Series 13w class

o

23.0(1) X17.5(W) X1.4 (H) mm

» Please contact us for samples!
CITIZEN

@ Requests / Inquiries
E-mail : inquiry @ce.citizen.co.jp

http://ce.citizen.co.jp/lighting led/en/
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AC-DC rocks the boat for LM-79

An apparent loophole has come to light in
the way the performance of certain LED
lighting products is measured according to
the LM-79-08 testing protocol “Electrical
and Photometric Measurements of Solid-
State Lighting Products.” This also has
repercussions for programs such as Lighting
Facts, Energy Star and others, which rely on
LM-79 measurements.

The loophole concerns LED lamps that are
able to operate directly from either an AC or
aDC supply, particularly MR16 lamps. How-
ever, there can be a considerable difference
in performance depending on whether an AC
or a DC supply is used.

LM-79 testing allows the use of either AC
or DC supply. The standard says that “the SSL
product under test shall be operated at the
rated voltage (AC or DC) according to the
specification of the SSL product for its nor-
mal use.”

The loophole came to light when LEDs
Magazine was sent test data for an MR16
lamp, bought in a major retail store in the
US, that carries a Lighting Facts label. The
label states that the light output is 295 Im,

the power is 6W, and the efficacy is 49 Im/W.

When the MR16 was tested at 12V DC, the
performance was reasonably close to the i
stated figures on the Lighting Facts label,
with light output of 266 Im at 6W, and 44
Im/W efficacy. However, when tested on a
12V AC supply, the output was only 1851m, the
power was 4W and the efficacy was 45 Im/W.

In other words, the light output measured
at 12V AC was only 70% of the value when the

lamp was operated at 12V DC.

Crucially, in North America, the vast
majority of MR16 lamps in “real world” sit-
uations are connected to a 12V AC supply
powered by either an electronic or magnetic |
transformer. This means it is highly ques-
tionable whether presenting DC data for an
MR16 can fit with the “normal use” require-

ment in LM-79.

After our initial story was published
(www.ledsmagazine.com/news/7/10/8), the :
Lighting Facts program said it would require

all labels to state whether testing was per- :

formed under AC or DC conditions. <

MoORE: for further updates to this story, see

www.ledsmagazine.com/Regional.

Global Lighting
Forum launches LED
Working Group

Representative groups from the
world’s lighting industry have
announced an initiative to co-ordi-
nate and promote solid-state lighting
(SSL) technology at a global level. The
4th Meeting of the Global Lighting
Forum (GLF), held in Shenzhen,
China, included the inaugural meet-
ing of the GLF’s LED Working Group.

The GLF is a forum of lighting
organizations from Australia, Brazil,
China, Europe, India, Japan, Taiwan
and the USA. It represents over 5,000
lighting manufacturers and $50 bil-
lion annual sales.

The GLF says that LEDs hold great
promise to revolutionize lighting
because of their inherent benefits of
energy efficiency, light quality, longev-
ity and adaptability. The GLF’s Chair-
man, Jan Denneman, said that LEDs
will play a dominant role in nearly
every lighting application. “The world
will witness a revolution in lighting
that will help reduce energy consump-
tion while enabling new lighting expe-
riences to be developed,” he said.

Immediate priorities for the GLF
include liaising with stakeholders,
including governments and interna-
tional organizations, to ensure that
the quality of LED products provide
consumers with a good experience
- this will include proposing perfor-

The Scope LED Monorail/Track Light from
Edge Lighting (bottom), and the Design Pro
LED Modular and Disc System from Kichler
Lighting (top) were among the winners in
the SSL fixtures category of the Lighting for
Tomorrow 2010 competition. The Philips
EnduraLED A-Lamp won the replacement
lamp category, and Leviton, Lutron and
Legrand/Pass & Seymour were all winners in
the lighting control section.

MORE: www.ledsmagazine.com/news/7/9/29.

mance requirements attuned to the
needs of different markets.

The group will also assist with inter-
national standards development and
encourage the harmonization of stan-
dards in different regions of the world.
Another role will be to produce educa-
tional material on SSL, including the
development of best practice guides
and a guide to SSL nomenclature. &)
MORE: www.ledsmagazine.com/news/7/9/6
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EPA releases Energy Star Luminaires specification second draft

The US Environmental Protection Agency
(EPA) released draft 2 of the Energy Star
Luminaires version 1.0 specification at the
beginning of October 2010. The draft 2 spec-
ification and the accompanying cover let-
ter can both be viewed on the Energy Star
Luminaires website (www.energystar.gov/
luminaires). EPA anticipates finalizing the
Luminaires v1.0 specification in November
2010, and is proposing an effective date of
September 1, 2011. The Agency will pub-
lish a final draft prior to finalizing the
specification.

Draft 1 of the Energy Star Luminaires v1.0
specification was released by EPA on May 10,
2010. It's important to note that the Residen-
tial Light Fixtures (RLF v4.2) and Solid State
Lighting (SSL v1.1) specifications remain in
effect until the Luminaires specification is
finalized and becomes effective.

Among the changes from draft 1 to draft
2, the efficacy requirement for non-direc-
tional luminaires was revised to 65 Im/W,
with a planned increase to 70 Im/W sched-
uled to take effect two years later. The change
was made to include what is expected to be

broadly accessible and cost effective as of the
specification’s effective date in 2011.

Also, correlated color temperature (CCT)
values have been expanded to allow 5000K
for commercial luminaire types only. EPA is
concerned that with the increased efficacy
requirements, allowing CCTs above the
4100K residential limit may lead manufac-
turers to shift residential products towards
high CCTs which more easily achieve com-
pliance with efficacy requirements, but are
generally less preferred by consumers. <
MORE: www.ledsmagazine.com/news/7/10/4

LEDs

EU project to accelerate uptake of quality, affordable LED lamps

A group of 22 European companies and academic institutions are
working together in a three-year project entitled “Consumerizing
Solid-State Lighting (CSSL - www.ConsumerizingSSL.eu), which is
partly funded by the European Union and EU countries.

Supertex LED Drivers:
Delivering High Performance and Efficiency
For Solid-State Lighting Systems

Increased efficiency and constant
current control prolong LED lifetimes

Wide input voltage ranges (8-450VDC, 85-265VAC)
Multiple power supply topologies (Buck, Flyback, SEPIC)

Large LED driver family offers design flexibility for all
solid-state lighting applications

To learn more about Supertex LED Drivers, visit:
http://www.supertex.com

Supertex inc.

1235 Bordeaux Drive, Sunnyvale, CA 94089 ¢ (408)222-8888 ¢ E-mail: mktg@supertex.com
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The CSSL project aims to develop technology and application
breakthroughs as well as new market approaches in order to speed
up the availability of affordable high-quality LED lamps to replace
the ordinary light bulb in the home. In this way, the project plans
to help keep Europe at the forefront of LED lamp development and
market introduction.

The CSSL project describes itself as being all about building a Euro-
pean “consumer LED ecosystem” encompassing the entire value chain
from LED die and light sources through to consumer luminaires and
lighting controls. Some of the partners are utility companies.

One specific project focus is gallium nitride (GaN) on silicon wafer
processing, which could potentially lead to reduced LED costs.
Another focus is mains-compatible LEDs and electronics, in order
to reduce the number of lamp parts, and a third is dimmer-compati-
ble LED lamps and electronics. The team is also exploring other ways
to accelerate the uptake of LED lamps. With the support of utility
companies the ecosystem will gain-end user insights and explore
new business models that would further fuel growth. «

MORE: www.ledsmagazine.com/news/7/10/18

FTC sues Lights of America over
deceptive claims for LED lamps

The US-based Federal Trade Commission has filed a complaint
against Lights of America, Inc. (LOA), a California-based light-bulb
manufacturer, and its principals, to stop them from misleading con-
sumers by exaggerating the light output and life expectancy of its
LED bulbs. As part of the FTC’s continuing work to stop deceptive
advertising, the agency filed a complaint charging that since 2008,
LOA has overstated the light output and life expectancy of its LED
bulbs on packages and in brochures. The agency also charges that
LOA misled consumers about how the brightness of its LED bulbs
compares to traditional incandescent lights. <

MORE: www.ledsmagazine.com/news/7/9/6
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NEW T-CLAD"PA
STICKS IT TOHEAT.

Peel and place thermal solution withstands the heat of solder reflow.
d Easier assembly, cooler LEDs.

Bergquist's T-Clad with pre-applied Bond-Ply®450 allows you to adhere your
mounted LEDs to a variety of heatsinks and surfaces while thermally optimizing
your application. This version of peel and place -Clad can |
withstand the high temperatures of solder reflow during

LED assembly and then be positioned in the lighting

| S { application using its strong thermally conductive adhesive.

Thermally conductive insulated metal substrate - .
boards specifically configured for LED applications. ~ Call or visit to qualify for your FREE sample.

FREE T-Clad® PA

Call 1.800.347.4572 or visit www.bergquistcompany.com/preapplied sz

(T H E
COMPANY )
18930 West 78th Street ¢ Chanhassen, MN 55317 ¢ A [SO9001:2000 registered facility

(800) 347-4572 » Phone (952) 835-2322 « Fax (952) 835-0430 * www.bergquistcompany.com

Thermal Materials ¢ Thermal Substrates ¢ Fans and Blowers
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LIGHT IS THE NEW SOURCE OF

GLOBAL POWER.

Light is a source of life and success all over the world. In order to find the best solution for your local demand, EVERLIGHT
created a global network of research and development facilities, production sites and sales offices in Europe, Asia and North
America. The result: EVERLIGHT surface mounted LED, optical sensors and infrared components, state-of-the-art lighting
fixtures and high power LED are not only globally highly competitive. They also fully comply with the highest international
quality, safety and environmental standards. The perfect basis for future success — in your segment, in your market or even

all over the world.

For more light and information enter www.everlight.com
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Strategies in Light Europe addresses
market adoption of LED lighting

Part 1 of our report from the 2010 Strategies in Light Europe conference describes the activities of

the European lighting industry, the rise of LED modules, and how LED lighting is shaping the future

of light. TIM WHITAKER reports.

ith the theme of Accelerating
the Market Adoption of
LED Lighting, the inaugu-

ral Strategies in Light Europe conference
took place in late September in Frankfurt,
Germany. A total of 23 presentations were
accompanied by two workshops, one on
Standards and the other entitled “Building
the Perfect Luminaire.” As described on p. 9,
Strategies Unlimited’s Vrinda Bhandarkar
presented an LED market overview and
forecast. Another highlight was McKinsey’s
presentation entitled “Country Road or
Expressway: LED at the Crossroads” - see
the article on p. 31. Presentations not cov-
ered in this article will be discussed in one
or more follow-up articles to be published
on our website.

SIL Europe 2011 takes place in Milan, Italy
on October 3-5, 2011.

Shaping the future of light
Martin Goetzeler, CEO of Osram GmbH
opened the main conference by discussing
the decision makers who are shaping the
future of light and are asking questions on
two main subjects. “These are how can we
save energy, and how can we optimize the
quality of life,” he said. “LED lighting con-
tributes to both in a significant way.”
Saving energy is clearly very important
for decision makers. “Many companies have
CO; on their agenda as a business target,”
said Goetzeler. “They can save up to 60% of
the energy used in lighting by converting to
LEDs.” However, cost efficiency is also very
important, and the total cost of ownership
must be considered, which includes acquisi-
tion, maintenance and replacement, as well
as the energy costs. Goetzeler said that LED

LEDsmagazine.com

efficiency has increased from 30 Im/W to 150
ImW within 7 years. “Osram invests close to
50% of its R&D budget into LEDs at present,”
he said, “but the company is also trying to
drive the entire value chain.”

A major challenge is the need for infor-
mation and education
among consumers. In a
survey, more than 50%
of participants under-
estimated the energy-
saving potential of
CFLi lamps, while one-
third had no opinion
about LED lamps, since
they had no knowledge
of the products. For
this reason, said Goet-
zeler, Osram is launch-
ing a consulting cam-
paign in DIY and retail
stories in 10 European
countries, lasting for
more than half a year.
This will explain to cus-
tomers the difference
between incandes-
cent and energy-saving
lamps, including LEDs.

ie

FIG. 1. Martin Goetzeler, CEO of Osram GmbH, opened SIL
Europe 2010 and spoke briefly about OLED technology,
which he said “creates even more opportunities in lighting
going forward, and is complementary to LED technology.”

He estimated that OLED is 4-5 years behind LED in terms

of mass production. Osram Opto showed its new PirOLED
luminaire at the show, and also announced that it is building
a pilot production line in Regensburg, Germany (www.
ledsmagazine.com/press/26996).

set, because the energy saving is higher than
the amortization and financing costs. In
the Q&A session, a questioner said that the
energy lobby in France is trying to convince
people there is not much point saving energy
with lighting because this just increases the

e

-

On the professional
side, Osram conducts
energy audits to demonstrate the possibil-
ities. For example, in the state theatre in
Kassel, an audit revealed the potential for
70% energy reduction through the installa-
tion of LED downlights. As shown in Fig. 2,
the maintenance and energy-cost savings
with LEDs offset the initial investment. And,
under a performance leasing contract, cus-
tomers have a positive cash flow from the out-
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heat to be produced by the heating system.
Goetzeler responded that “you only have the
answer if you look at the whole building,”
which includes heating, air conditioning etc.
In fact, Osram is able to offer energy audits for
the entire building in partnership with Sie-
mens’ Building Technologies group.

The second question, relating to quality of
life, has four main aspects, said Goetzeler:
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security, comfort, design and entertainment.
Using the example of a car, he said that LEDs
provide the technology behind advanced and
adaptive forward lighting, but also enable
pre-crash and pedestrian sensors, night-
vision systems, color-on-demand for inte-
rior lighting, and drowsy driver detectors,
which all contribute to the different qual-
ity-of-life aspects.

Total costs of ownership

80% 60% .I Energy
_ [IF1 Maintenance
o 20/ —
8 ’ . Investment

0,

S 5% mm— 38%
2 15%
S Conventional LED
S light sources

FIG. 2. Savings in energy and
maintenance costs outweigh the higher
initial investment required for LED
lighting compared with conventional light
sources.

The need to provide comfort at work raises
the question of how to cover the circadian
cycle in daily life. “We have to try to copy
what the sun is doing, and shift from 8000K
to 3000K,” said Goetzeler. Outside, modern
street lighting makes “streets more secure,
and makes cities remarkable,” he said. Energy
efficiency is one aspect, but beautification is
another, and adds to the character of the city.
"Architainment” and fagade lighting can have
the same effect. “LEDs allow light to become
abuilding material,” said Goetzeler.

The market opportunities addressed by
Osram are expected to grow at a CAGR of
10-11% from 2010 to 2015, at which time the
share of SSL and traditional technologies
will be 65:35 (compared with 40:60 in 2010).
This includes all applications where Osram
is active, and does not include luminaires.
In the Q&A session, Goetzeler was asked
whether bulbs and tubes are going to disap-
pear. “It’s not impossible, but will take more
than 10 years,” he answered. “It will be nec-
essary to exchange the entire installed light-
inginventory.” He also explained that Osram

24

NOVEMBER/DECEMBER 2010

is still working in other lighting technol-
ogies, and still sees significant potential
in HID lamps, for example, since LED will
not take over immediately.

With regard to pricing, Goetzeler said
that double-digit reduction in pricing of
LEDs will continue for a couple of years.
“On the other side, if you come down too
quickly, you might risk that the innova-
tion stops,” he said. “You have always
to balance between what is the right
price and how do we still get innovation,
because we still have some work to do
in order to optimize the LED itself and
the solution.” When asked about compe-
tition from Chinese manufacturers, he
said that everything should be on a level
playing field. “Companies that carry IP
should be treated fairly,” he said.

Europe’s lighting industry
Jan Denneman, president of the European
Lamp Companies Federation (ELC),
described the efforts of the European
lighting industry (as represented by ELC
for lamps, and CELMA for luminaires
and components) to promote quality LED
lighting solutions (for more on CELMA
and ELC, see www.ledsmagazine.com/
features/7/8/9).

“LED lighting is much more than

energy saving only,” said Denneman. “It
offers new opportunities in enhancing the
lighting experience, and allows solutions
that are closer to the needs of humans
for natural light.” He called for “human-
centric” lighting design in which there is
a balance between visual, emotional and
biological requirements and experiences.
The objective of the European lighting
industry is to increase market opportuni-
ties for quality LED lighting products and
systems by speeding up and increasing
the adoption of LED products and lumi-
naires. This is done by market education,
and through work to develop standards and
future legislation. The industry is in a “shap-
ing mode” with respect to standards and
regulation, said Denneman (see Fig. 3), and
is actively involved in the drafting of EU leg-
islation that determines the regulation land-
scape for LED lighting products. This includes
the existing and forthcoming EcoDesign Reg-
ulations, and the activities within the Digital
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China’'s SSL industry

China is establishing itself as a global
powerhouse for the LED industry. Wu Ling,
general secretary of the China Solid State
Lighting Alliance, said that SSL is one of the
“golden opportunities for developing green
and sustainable industries.” She said that

if the average LED fixture efficiency reaches
150 Im/W and LED lighting takes 50% of the
market, then the annual savings for China will
be 340 billion kWh. In comparison, the $24
billion Three Gorges Project has an output of
85 billion kWh/year.

China already has a complete SSL
industrial supply chain, with more than 4000
enterprises, and 2009 sales of $11.8 billion.
Lighting is a key application: architectural
and functional lighting enjoy market shares
of 23% and 13%, respectively, compared
with 21% for backlighting and 20% for
displays. Both the 2008 Olympic Games
and the 2010 Shanghai World Expo - which
used around 1.05 billion LED chips in various
installations - were important showcases for
LED lighting.

Wu Ling explained that China has a
Municipal Showcase Project involving 21
cities, which between them have already
installed over 1.7 million LED fixtures
(including 200k roadway lights, and 720k in
architectural applications). China also has
4 LED industrial areas and 7 national LED
industrial parks.

China’s National Development and
Reform Commission has set industrial
targets for 2015 of sales in excess of RMB
500 billion ($75 billion), annual electricity
savings of 100 billion kWh, and the creation
of 1 million jobs. By this stage, China
would aim to have 2-3 large-scale LED chip
companies and 3-5 leading SSL application
companies, said Wu Ling. The next issue of
LEDs Magazine will feature a major article
on China’s SSL industry. «

Agenda for Europe (see below).

Market surveillance is crucial, stated
Denneman, claiming that currently there is
a large share (35%) of non-compliant prod-
ucts on the European market. “This is causing
customer dissatisfaction, creating a non-level
playing field, and hampering the penetration
speed of LED lighting,” said Denneman, add-
ing that the issue will get worse as regula-
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tions become more demanding.
In the absence of other options,
the European lighting industry
is “investigating the feasibility of
industry-driven market surveil-
lance,” he said.

In conclusion, Denneman
said that the European light-
ing industry is seeking support
from the EU and Member States
for strong and rapid EU legisla-

Market

Standard/regulation

Efficient cooperating
components; platforms;
cost control

_LED The right products
lighting fight for market share
Standard/regulation
in Shaping mode
Technology acceptance

Conventional
in Maintenance mode technologies
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wide. Also, quality labels don’t
help if there is not a good sur-
veillance mechanism in place.”
This touches on a concern in the
EU, he said, compared with the
USA where Energy Star is cou-
pled with Caliper, and the US
federal government can enforce
laws. “But the EC cannot enforce
laws, except in the field of com-
petition law,” he said.

tion to ensure that only good-
quality LED products can reach
EU consumers. As well as market
surveillance, the industry also
wants to see harmonized initia-
tives (including financial), and
increased global cooperation and exchange
of information, which will remove the need
for national initiatives.

In a Q&A session, Denneman confirmed
that the need for a European quality label
is being discussed. “Yes there are plans

Emerging Growth

Source: ELC/CELMA/J.Denneman

FIG. 3. In terms of standardization and regulation, the LED
lighting business is currently in a shaping mode.

and yes we are considering if this would
help improve the quality of LED lighting in
Europe. The UK’s EST has a label already,
and there are activities by ZWEI in Ger-
many. In principal, we think a quality label
is a good thing, but it needs to be European

Denneman was asked whether

Mature

market forces or government
incentives were more important
for growth. “Market forces,” he
replied. “Incentives are impor-
tant and useful, but a customer
should basically want to buy an LED bulb. If
that’s not the case, the thing won't fly. Govern-
ments need to ensure alevel playing field, and
the EC has helped to remove inefficient prod-
ucts from market.” An “unbeatable” product
like the incandescent lamp is very cheap and

TERM
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“people like the light from it, so it will stay
in the market forever without the ban,” said
Denneman. However, the next step is to make
sure that the efficient products remaining in
the market are used in an efficient way.

Denneman agreed with a comment that
Europe is falling behind countries such as
Taiwan and China, where investment is
much higher than the collective level from
Europe. Martin Goetzeler said that the
industry “could do more if we had more sup-
port from the government side in starting
to implement LEDs in pilots and programs.”
Such “green procurement initiatives” are one
of the drivers in countries such as Taiwan
and Korea, and in China you get a tax rebate
if you buy an LED lamp, he added.

European Commission activities

Unveiled earlier this year, the Digital Agenda
for Europe outlines policies and actions
to develop a flourishing digital economy
by 2020. John Magan, Deputy Head of the

Photonics Unit of the European Commission
(EC), said that SSL is one of few technologies
specifically addressed in the Digital Agenda.
The focus is on the electricity-consumption
savings that can be achieved by combining
SSL with intelligent light-management sys-
tems. In late 2011, said Magan, the EC will
publish a Green Paper on SSL to explore the
barriers to SSL adoption, and to put for-
ward policy suggestions. Input is required
from now until early 2011, and Magan called
on everyone to contribute to the process.
Another activity is that, by 2012, Member
States will be required to include specifica-
tions for total lifetime costs (rather than ini-
tial purchase costs) for all public procure-
ment of lighting installations.

The EC will also support SSL demonstra-
tion projects via the Competitiveness and
Innovation Programme (CIP). The plan is to
have a small number of large-scale projects
that will help raise awareness of SSL as well
as demonstrating the technological capabil-
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ities. The project will receive 50% funding,
and should have participants from through-
out the value chain. Proposals will be sought
in the first half of 2011, and the projects are
expected to start towards the end of the year.

The EC also funds research, and there is a
current call for proposals related to Organic
and Large Area Electronics and Photonics
(including OLEDs).
actions will include
(including OLEDs) a.
ruptive technologies, which will include LEDs.
More details are at http://cordis.europa.eu/
fp7/ict/photonics/. The EC is also starting to
look ahead to its 8th Framework Programme
(FP8) for research, starting in 2014, and needs
“visionary input in lighting, photonic and
organic electronics,” said Magan.

Close

EU regulations on lamps and modules

Also representing CELMA and ELC, Peter
Besting of Panasonic Electric Works Vossloh
Schwabe GmbH spoke about modules
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FIG. 4. The Zhaga consortium is developing standards for LED
modules/light engines. (top) Yellow areas are within Zhaga's

scope, allowing interchangeability between modules from different
manufacturers. The red areas are NOT within Zhaga's scope, allowing
differentiation (e.g. remote phosphor vs discrete LEDs). For drivers
and electronic control gear, features such as the size, fixing points
and connector positioning are in the scope of Zhaga, but the internal
circuitry is not. This applies whether the driver is integrated into the
module, or connected via a proprietary interface (bottom).

as it prepares part 2 of the
EcoDesign Regulations.
The current EU Regulation
244/2009 (EcoDesign part
1) is restricted to non-
directional lamps. The rec-

Besting explained that consumers want a
choice of LED lamps and modules, and set-
ting minimum quality levels will guarantee
basic performance and avoid frustration and
disappointment. However, the industry will
also supply top-quality products for applica-

and lamps in relation to EU regulations.
“Minimum quality requirements for LED
lamps & modules are considered a key fac-
tor to guarantee consumer satisfaction in
LED lighting and to grow the LED market,”
he said. ELC and CELMA are providing input

ommendation is to include LED modules in
part 2, and to require efficacy >50 Im/W in
2012, increasing to >60 Im/W by 2015. Part 2
will also include directional lamps, and the
industry has already agreed and defined min-
imum output values for different lamp types,

tions where a high price is justified. “Inter-
national standards allow comparison and
evaluation,” said Besting. “Regulation should
ensure a minimum quality level, but should
also leave sufficient space for differentia-
tion in view of different application/usage

on quality requirements to the Commission

independent of the light-source technology.

and competitiveness.”  continued on page 57
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Underwriters
Laboratories

Leading LED Safety and Performance

As lighting technology transforms with LED, Underwriters Laboratories is lighting the way forward.
UL wrote the standard for LED Lighting, UL8750, and we are investing in LED performance
testing with Luminaire Testing Laboratory.

With the power of the UL Mark behind your product, you're tapping over 100 years of experience
in global product safety. UL is more than the most widely recognized safety mark for the

North America market as we also provide energy performance evaluations like LM-79 and
ENERGY STAR®, Photobiological testing and EMC testing.

UL is dedicated to providing you the highest quality engineering services with unmatched technical
expertise and localized support in every corner of your global marketplace.

Visit www.ul.com/lighting to learn how UL is leading LED safety and performance.

Copyright © 2010 Underwriters Laboratories Inc. ® MCS072010



http://www.qmags.com/clickthrough.asp?url=www.ul.com/lighting&id=14817&adid=P30A1
http://www.qmags.com/clickthrough.asp?url=www.ledsmagazine.com&id=14817&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.qmags.com&id=14817&adid=logo
http://www.omeda.com/cgi-win/led.cgi?&p=(promocode)&t=digital
http://www.omeda.com/cgi-win/led.cgi?&p=(promocode)&t=digital
http://www.qmags.com/clickthrough.asp?url=www.qmags.com&id=14817&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.ledsmagazine.com&id=14817&adid=logo

LEDs

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

lighting | INDUSTRY STATUS

LED lighting at the crossroads:
country road or expressway?

LEDs

The LED lighting industry faces five major roadblocks, but if these can be overcome then the market

will be able to accelerate rapidly, say FLORIAN WUNDERLICH, DOMINIK WEE and OLIVER VOGLER.

he advantages of the new LED light-
_|_ ing technology are well attested and

beyond doubt. Nevertheless, LED
lamps have achieved little market penetra-
tion so far and are predicted to make far
slower market progress than comparable
disruptive technologies. McKinsey research
conducted by the firm’s LED Competence
Center has revealed the underlying rea-
sons behind the slow uptake, and this arti-
cle presents the means to address them and
so accelerate LED penetration. If manufac-
turers, retailers and regulators collaborate
to overcome the five major barriers to adop-
tion that the research has identified, LEDs
could dominate the lighting marketplace
by 2015.

Environmentally and

economically superior

LED is truly a revolutionary lighting tech-
nology. It offers a number of important
features, including many that cannot be
matched by existing incandescent, com-
pact fluorescent (CFL), or halogen lights.
Among LEDs' advantages are greater color
variability, instant-on capability, dimming
capacity, and freedom in design. The effi-
ciency of LED lamps makes them signifi-
cantly superior to CFL today in terms of
total cost of ownership (TCO), as LED bulbs
can generate more than 100 lumens per
watt of electricity against 60-75 lm/W for
CFLs while lasting three to five times lon-
ger. LEDs' fully-loaded costs become lower
than those of typical fluorescent lights in
roughly 6 years.

Average LED cost improvement potential
based on McKinsey LED benchmarking

Typical cost Potential cost
structure from structure employing
LED fabrication best practices from

diagnostics mature manufacturing

industries

LED vs. CFL bulbs: market share
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 —
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Source: McKinsey LED Benchmarking Initiative; KLA Tencor; McKinsey Conjoint Model on the light bulb market.

FIG. 1. Accelerating LED adoption by applying best manufacturing practices.

LEDs are also superior from an environ-
mental perspective. They contain no mer-
cury, so their disposal is significantly less
problematic than CFL or traditional fluo-
rescent tubes. From a carbon-abatement
perspective, LED’s energy efficiency cre-
ates a substantial savings potential. Com-
pared to traditional incandescents, LED
lamps can reduce energy consumption by
more than 80 percent.

Overcoming the roadblocks

In spite of the advantages of LEDs, even opti-
mistic market forecasts predict that LED
retrofit light bulbs will not achieve 50 per-
cent household penetration in the United
States for 10 years or more. This pace would
be slower by half or more than was achieved

FLORIAN WUNDERLICH is a director, DOMINIK WEE is an associate principal, and OLIVER
VOGLER is a senior consultant with McKinsey & Company. They are core members of McKinsey &

Company’s LED Competence Center. Contact: dominik_wee@mckinsey.com.
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by DVDs, broadband internet, and television.

To understand what is holding LEDs
back, McKinsey conducted research involv-
ing store visits and a survey of key LED
industry players. The results highlighted
five key roadblocks, for each of which we
developed solutions based on both exist-
ing McKinsey knowledge and new insights
derived from additional proprietary
research, including a conjoint analysis of
consumer shopping behavior.

1. LED unit costs are too high
Not surprisingly, our survey shows that
industry leaders agree that this constitutes
the top roadblock for LED right now. At EUR
20-40, LED lamps are still four times the
price of an equivalent CFL in the 40-watt-
equivalent product range.

Solution: reduce costs by applying manu-
facturing best practices. By employing best
practices drawn from mature manufac-
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turing industries (e.g. increasing yield and
automation levels), such as semiconductor
foundries, we believe that lowering the cost
of LED lamps by as much as 30 percent as
a one-time effect would be readily achiev-
able in the short term. The one-time reduc-
tion would augment a typical annual cost
reduction of around 20 percent, according

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

to technology. Manufactures should also
be sure that consumer information litera-
ture is displayed right beside the segmented
LED products.

3. Principal-agent conflicts abound
In most commercial lighting situations (e.g.
corporate offices or building lobbies), build-

“The industry can overcome these roadblocks,
by acting in close partnership with component
manufacturers, retailers and regulators.”

to most experts (Fig. 1).

Our analysis indicates that if manufactur-
ers pass on the cost reduction to consumers,
LEDs could achieve the same market share
as CFL (about 40 percent) by 2013, 2 years
ahead of the current forecasts.

2. Product positioning at retail is weak

Our store visits showed that LED lamp man-
ufacturers are not making sufficient invest-
ment in retail presentation. We encoun-
tered signage that muddied the distinction
between the energy efficiency of LED and
CFL lamps, and 70 percent of the stores we
visited had no dedicated sec-
tion for LED lamps. More than

ers make the majority of the lighting deci-
sions based on initial cost, rather than lon-
ger-term benefits. On the other side of the
ledger, the tenant pays the operating cost,
meaning they would likely prefer LED, if only
they were in a position to make the decision.

Solution: create third-party lighting ser-
vice providers. These interests, now conflict-
ing, create an opportunity for the introduc-
tion of a new business model to satisfy both
sides: lighting service provision by a manu-
facturer, utility, facility-management com-
pany, or a third party. A business of this
type would sign contracts to provide not

only the up-front investments, perhaps with
financial participation from an investor, to
enable LED lamp installation, but it would
also provide the maintenance and upkeep of
the LED fixtures, and charge occupants an
hourly rate for light.

By removing the purchasing decision from
the builders, such a provider could price its
services to begin delivering on the TCO
promise of LED to customers from the very
first day, while also earning a decent margin
for its services.

We calculated, for example, that by sup-
plying and maintaining street lights across
an entire city of one million people, an LED
provider could generate energy savings on
the order of 22 percent. At average rates, this
model would save the municipality roughly
EUR 2.3 million per year, mainly through
electricity savings.

In the same way, corporate customers
could also benefit from such an arrange-
ment. Their lighting costs would be reduced
due to lower energy consumption, and the
corporations themselves would bear none
of the up-front investment costs. In addi-
tion, the maintenance burden associated
with lighting would be reduced and com-
pletely outsourced.

half the stores in our tour had
very limited assortments of LED
lamps, with only standard white
lamps on offer, in only the most
standard wattages.

Solution: clear and informa-

tive consumer guidance. Our
analysis reveals that a handful
of improvements in merchan-
dizing techniques could gener-

qf,

“:‘|r'l L_Jv\

Showcase

\(_'

ate significant increases in con-

sumer adoption (Fig. 2).
Applying their trade spend

budgets as necessary, manufac-

turers should encourage retail-

Show case

ers to do a number of things: seg-
ment lighting technologies for
display; feature LED products on
special promotional shelves and
on the ends of aisles; and deploy
showcases enabling compari-
sons of brightness, color, and
temperature from technology
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Source: McKinsey store visits (12 stores, July 2010, Munich).

FIG. 2. Clear and informative consumer guidance is key to market LED products.
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4. Direct regulatory support is lacking
Despite the banning of incandescents in
more and more countries, LED adoption has
little direct government support in the con-
sumer sphere against competing traditional
lighting alternatives like CFLs. In contrast,
other energy-saving technologies enjoy more
support: Germany for example provides EUR
2.4 billion in solar panel subsidies per year
(paid by consumers), while the EU is consid-
ering strong regulations to reduce the CO,
output by automobiles and other vehicles
lighter than 3.5 tons. Analysis shows that
solar subsidies achieve CO, abatement at a
cost of EUR 630 per ton, and emission reduc-
tion in cars achieves this at a cost of roughly
EUR 140 per ton.

Solution: publicize LED’s remarkable
environmental and cost advantages. Our
analysis reveals that switching from incan-
descents to LED can actually realize a profit
from CO, abatement, of approximately EUR
130 per ton CO, abated, due to the energy-
saving potential of LEDs (Fig. 3).

LED manufacturers have an irresistible
case for their technology, which must be
presented to regulators. A basic calcula-
tion shows that, by funding LED retrofits
at the same level as solar subsidies (EUR 2.4
billion), Germany could abate 50 megatons
of CO», as a result of the lower prices and

Reduce CO,/km
CO, reduction emission of
lever vehicles*

Cost per ton
of COZ
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higher penetration this would achieve. This
is a 10-fold savings over what the solar sub-
sidies are projected to deliver. In Asia such
advantages are already being realized, as

can incorporate the factors that made tra-
ditional semiconductor players successful.
These include rigorous management of an
R&D roadmap to realize 20 to 30 percent

“LED adoption has little direct government support
in the consumer sphere against competing
traditional lighting alternatives like CFLS”

in Taiwan, where the government has man-
dated 100 percent LED traffic lights by 2011.
In the EU, similar LED programs could con-
tribute significantly to the “20-20-20" EU
goal (20 percent CO; reduction by 2020).

5. The uncertainty of

technology transitions

Past examples of technological transitions
reveal risks as well as benefits for incum-
bent players. When in under 10 years cam-
eras changed from analog to digital, for
example, companies like Leica nearly van-
ished from the market in Germany, while
others like Canon managed to increase
market share.

Solution: follow the lead of successful tra-
ditional semiconductor players. When man-
aging the transition from traditional light-
ing to opto-semiconductors, incumbents

Current solar Switch
subsidies incandescent
through EEG** to LED

130 [

- KN

abatement
(EUR/ton CO,)

* Reduction from 159 CO, g/km (today) to 95 CO, g/km
(2020) of vehicles of up to 3.5 tons (EU-27)

** German Renewable Energies Act

Source: European Commission; McKinsey CO, Abatement Curve.

-630
Today ~ Profit derived
EUR 2.4 bn from TCO
annual subsidies benefit

FIG. 3. CO2 abatement in vehicles and solar comes at a high cost. LED lighting is
economically more attractive, but is not yet in focus.
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annual cost reduction; a learning engi-
neering organization to bring yield curves
up quickly (starting at below 10 percent);
fast decision processes to manage prod-
uct life cycles of under 1 year; and sophis-
ticated planning processes to manage 30+
percent volatility in volumes year-to-year
in combination with significant capital
commitments.

Shifting into high gear

The five roadblocks that we have discussed
have kept LED lamps in the slow lane to
adoption, with society and consumers
largely missing out on their great potential.
We have indicated our strong belief that the
industry can overcome these roadblocks, by
actingin close partnership with component
manufacturers, retailers and regulators. A
cleared path to accelerated LED adoption
will lead also to a sustainably profitable,
large-scale LED business.

In our base case, LED retrofits could
achieve 37 percent penetration by 2015, a
scenario largely in line with industry expert
consensus of 30-35 percent. This rate can be
accelerated by the comprehensive approach
we have indicated to the five main barriers:
operational improvements to drive down
costs, improved marketing of LED products
in stores, establishing third-party lighting
providers for the commercial markets, suc-
cessful attraction of government support
via subsidies, and increased focus among
manufacturers on LED’s potential.

By overcoming these five barriers the
industry could drive a 5-year LED retro-
fit adoption rate above 50 percent. At that
point, LED would become the dominant
technology in consumer and commer-
cial lighting, providing the industry with
a crucial new source of profits for years
to come. &)
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Sharp has redefined LED: Lumen Efficient Device. With its
latest LED portfolio, Sharp offers lighting designers and
product developers a complete range for innovative and
energy-saving LED applications. Particularly suited for outdoor
use, these decorative and functional lighting solutions are ideal
for buildings such as airports, railway stations, museums and
car parks, or as pioneering street lighting. Both indoors and
outdoors — Sharp LEDs are impressive due to their quality, very

% electronica 2010

Visit us at the electronica, 9-12 November 2010, Hall A5,
Booth A5.159 and A5.260 at RUTRONIK.

== RUTRONIK

high colour rendering and light intensity. Available in colour
temperatures from warm to cool white and in compact package
sizes for greater design freedom. Take advantage of more than
40 years of LED experience. You can rely on the quality and
efficiency of Sharp LEDs.

Our service team has samples on hand and would be
pleased to advise you. E-mail: info.sme@sharp.eu;
Phone: +49 (0)180 507 35 07; www.sharpleds.eu

SHAR | Microelectronics
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The “Solar Tree" is a collaboration of Artemide and Sharp designed by Ross Lovegrove.
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— Taiwan International

s Lighting Show

Featuring

Household Lighting
Commercial Lighting
Industrial Lighting
Office Lighting
Outdoor Lighting
LED Technology
Lighting Accessories, Parts & Components
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Light production and Measurement Equipment
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Connect with Taiwan’s best lighting show!
Exhibitors applying before Oct. 31, 2010 get an
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TWTC Exhibition Hall 1
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Presentations at the IES Street and Area Lighting Conference were predominantly centered on LEDs,

and there were first-hand opportunities to view SSL installations, reports MAURY WRIGHT.

n late September, the Illuminating

Engineering Society (IES) held the annual

Street and Area Lighting Conference
(SALC) in Huntington Beach, California with
a crowd of more than 600 attendees focused
increasingly on LED-based street lights.
Attendees from utilities, municipalities, light-
ing manufacturers, and design houses shared
information on how to successfully migrate
to energy-saving SSL technology. Moreover,
the presentations made it increasingly clear
that SSL can deliver superior lighting despite
obstacles that still must be overcome.

The most compelling presentations
at SALC were all focused on actual LED
street light installations. Californian cities
including Huntington Beach, Los Angeles
and San Jose made presentations, and we’ll
get into some of that detail shortly. More-
over, both the Electric Power Research
Institute (EPRI) and the Climate Group’s
LightSavers Global Consortium presented
trial data. The exhibits at SALC are limited
by the IES to a relatively small area, but
LEDs also dominated that space.

The Los Angeles LED project

Following SALC, the US Department of
Energy (DOE) took advantage of the crowd
in town for SALC week to hold the first
workshop of the DOE Municipal Solid-State
Street Lighting Consortium. The City of Los
Angeles Bureau of Street Lighting hosted
the workshop. On Thursday night prior to
the workshop, Bureau Director Ed Ebrahim-
ian hosted a tour of some Los Angeles LED
installations for a bus full of representatives
from municipalities involved in LightSavers
and selected media representatives.

MAURY WRIGHT is the Senior Technical Editor
of LEDs Magazine.

LEDsmagazine.com

FIG. 1. HPS street lights on Hoover Street in Los Angeles near the University of
Southern California campus leaves dark areas along the major street.

Let’s start our dive into SALC week
details with the Los Angeles project, which
is the largest LED street-light project in the
world. The city has around 210,000 street
lights and plans to retrofit 140,000 with
LEDs — ultimately all of the standard cobra-
head lights. As Ebrahimian explained, the
Bureau has already installed more than
20,000 LED street lights.

Prior to the start of the LED project, Los
Angeles used 190 million kWh per year to
power its street lights at a cost of $17 mil-
lion annually. According to Ebrahimian, the
city’s goals include 40% energy savings and
areduction in maintenance costs. When the
140,000-fixture program is complete, the
Bureau expects to save $10 million annually,
comprising $7.5 million in energy and $2.5
million in maintenance. Moreover the project
will reduce carbon emissions by 40,500 tons.

Ebrahimian’s team has developed a com-
prehensive specification to guide purchases
of LED luminaires (the specification is avail-
able at http://bsl.]acity.org). Key specifica-
tions include 4300K color temperature,
6-year warranty, 70% of initial lumen out-
put at 50,000 hours, and 40% energy savings.

Energy and cost savings
The program has already yielded some data
that indicates the energy savings are achiev-
able and that installation costs are coming
down. With 20,000 units installed, the LEDs
are actually delivering an energy saving of
55%, as opposed to the projected 40%.
Ebrahimian also discussed the cost of the
retrofits. Los Angeles is currently paying just
under $500 per installed LED street light. The
materials, including the luminaire, make up
the bulk of the cost, coming in at $423. Engi-
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neering adds $30 and labor adds $43.

The Los Angeles Bureau has its own
engineering and installation crews. The
Bureau had expected that crews could
each handle 20 retrofits per day, but in
actuality each crew is managing 30.
The Bureau had originally projected a
seven-year payback period. Now Ebra-
himian expects the payback to drop
to six years or less based on increased
energy savings and declining installa-
tion cost due both to the efficient crews and to
steadily-declining SSL fixture prices.

Note also that the Los Angeles installation
exclusively uses luminaires equipped with
ROAM network connectivity for remote mon-
itoring. The remote monitoring should add to
maintenance savings because the Bureau can
easily detect failed luminaires; however, the
City has yet to experience failure of an LED
luminaire. Moreover, the city plans to move
to dimmable luminaires in the future, which
could also multiply the energy savings.

Ebrahimian also presented positive data
points about the light quality in the LED
installations. The Bureau had expected some
negative feedback from the community, but
most has been very positive. The LED lumi-
naires are delivering more uniform illumina-
tion, and Ebrahimian referred to the results
as the “carpeted effect” where very few dark
spots are seen on the street. The before and
after photos of the installation in Hoover
Street in Los Angeles (Fig. 1 and Fig. 2) show
the lack of uniformity with the previously-
used HPS lights. Moreover, the tour Ebrahi-
mian hosted after SALC seemed to confirm,
to the naked eye, claims about superior visi-
bility and uniformity in LED-lit areas.

There was one other point of feedback
that’s not quantified but is impressive none
the less. Ebrahimian was asked if the LED
lighting had resulted in any measurable
decrease in crime. He responded that he is
planning to specifically study that angle
going forward. But he reported that the offi-
cer in charge of Los Angeles police helicop-
ters estimated a 5-fold improvement in vis-
ibility from the air.

Measured data counts

While some of the Los Angeles results
include directly-measured data, Tom Geist,
Senior Project Manager at EPRI, presented
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FIG. 2. The LED retrofit on Hoover Street delivers more
uniform light and better visibility.

a precautionary tale of potential problems
with SSL that emphasized the need to mea-
sure everything about a transition to SSL.
Regarding SSL in street lighting, he said,
“Show me the data verifying energy savings.
Show me the data for [SSL] being equivalent
or better lighting. Show me the data that LED
street lights are reliable.”

Geist’s point is that the industry should have
concrete answers to all of these points before
moving to large-scale LED deployments. He
detailed a number of concerns starting with
the longevity of installed products. He points
out that the first mercury-vapor street lights
were installed in 1938, and that 13% are still
installed according to the DOE. Geist said, “If
LEDs are adopted they could be with us for a
long time. The decisions we make now we will
have to live with for a long time.”

Geist has other concerns related to the
driver electronics. He believes that the LED
drivers being deployed today aren't as effi-
cient as power supplies used in other prod-
ucts. For example, the power supplies being
used in PCs today must be 92% efficient over
the range of 10% to 100% loading. Yet EPRI
evaluated LED drivers operating from 120V,
240V, and 277V inputs and found in each
case that driver efficiency dropped consid-
erably at light loads.

The issue here is that a key energy-sav-
ing attribute of SSL is the ability to dim the
lights. But, according to the EPRI data, typi-
cal drivers are only around 70% efficient at
20% loads whereas efficiency approaches 90%
near full load. The LED driver typically rep-

FIG. 3. The EPRI Scotty remote-
controlled rover can automate
the measurement of light levels
based on a virtual rectangular
grid comprised of squares at
street level.

resents 10% of fixture energy usage.
Geist sees drivers as wasting energy
needlessly, and impacting the energy
you might save by dimming the LEDs.
Geist recommends “the use of specifi-
cations to force improved efficiency.”

Geist sprung a few other surprises
on the SALC audience. According
to EPRI tests, LED fixtures require
more power during the winter with
colder ambient temperatures. He
reported that some fixtures required more
than 6% additional power in cold tempera-
tures. Geist couldn’t explain the cause, and
cold ambient temperatures are generally
considered a good thing for LED luminaires.
Questioned after his presentation, Geist said
that the LEDs may also be brighter in colder
ambient environments.

The 480V AC supply that is used to
power some street lights was a final obsta-
cle noted by Geist. He stated that the auto-
transformer required to step-down the AC
voltage to 277V increases fixture power
consumption by just over 7%. Of course,
street-light designs could move to a power
supply designed to work at a higher line
voltage and mitigate that power increase
to some degree. Moreover, some street light
installations already use a lower line voltage.

Scotty the EPRI rover
Despite the obstacles of which he warned,
Geist ultimately presented positive results
from some EPRI tests. EPRI is in the process
of planning and conducting test installa-
tions at upwards of twenty US sites in col-
laboration with utilities. Some have already
produced results and the agency is using an
innovative remote-controlled vehicle called
Scotty to gather the data (Fig. 3).

EPRI has modified and augmented a
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model vehicle for the express purpose of
measuring street-light performance. The
rover is equipped with photopic and scoto-
pic light sensors. Moreover the vehicle car-
ries a differentially-augmented GPS receiver
with accuracy at the centimeter level. And
the vehicle has a Wi-Fi node and small com-
puter system that takes light measurements
and transmits them to a notebook computer.

EPRI deploys Scotty to automate the cap-
ture of measurements on a grid pattern at

street level.
Most of the
tests to date
have captured
data in the
center of each

Photo courtesy of Clanton & Associates

5-foot-square
element of a
rectangular grid although the system could
support 2-foot granularity. According to
Geist, EPRI staff have to perform a 3-point
calibration at a test site, and Scotty and the
notebook computer automatically handle
the remainder of the data gathering.

Geist presented data from a couple of test
sites where Scotty has been deployed. In Reed
Hook, New York, EPRI has a trial where a
147W LED fixture is replacing a 220W metal-
halide luminaire. Based on data gathered
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FIG. 4. Small objects of different colors, shown here under
low-pressure sodium lights, helped San Jose measure
detection distance under various light types.

by Scotty and measured energy usage, the
LED fixture will yield 30% energy saving and
what Geist termed “much improved lighting.”
And in this case the much improved lighting
statement is based on the fully-character-
ized lighting grid evaluated for both types of
light by EPRI software that processes the data
gathered by Scotty.

When light levels lie
Of course not everyone is so sure that the
street-lighting segment should be solely
focused on light levels. Laura Stuchinsky,
Sustainability Officer at the City of San Jose,
and consultant Nancy Clanton of Clanton &
Associates presented recent research that
suggests that LEDs can be safely operated
at lower light levels.

San Jose had trialed some LED street
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HEAT SINKS

Experience the next-generation

in cooling technology for LED
lighting. The Singapore Institute of
Manufacturing Technology (SIMTech)
has developed revolutionary heat
sinks made from a process known
as Liquid Forging — that delivers
improved designs far superior than
conventional heat sinks. With better
thermal efficiency, liquid forged heat
sinks enhance LED brightness and
reliability.

Why well-designed heat sinks
are important?

As the need for high-powered LED
lighting (which generates significant
amount of heat) gains traction, existing
light fixtures cannot effectively dissipate
heat away from the LED lighting. Hence
one of the key challenges of lighting
manufacturers today is — thermal
management.

When the LED temperature continues
to rise, the optical wavelength can shift.
A thermallly stressed LED light will

also quickly lose efficiency and have
diminished lumens-per-watt output,
affecting its brightness. If LED thermal
management is unable to meet the
temperature specifications of the LED, a
breakdown may also occur. Other effects
of thermally stressed LEDs may include
internal solder detachment, damage to
die-bond epoxy, lens yellowing, and so on.

This effectively increases the waranty and
replacement costs for the LED lighting
company and end-users.

Thus, the LED lighting industry needs to
develop innovative, low-cost conductive
and convection cooling to deliver peak
LED lighting performance with improved
longevity. And this is made possible with a
revolutionary heat sink design — one that
hinges on breakthrough manufacturing
processes, in order to realise the vision of
new, cutting-edge thermal performance.

BENEFITS OF LIQUID
FORGED HEAT SINKS

Improved thermal
performance

Rapid heat transfer delivers more lumens/
watt and enhances the LED lifespan.

*  Aluminium wrought alloys conduct
heat faster than cast alloys used in
die casting. Also by incorporating a
copper base, the heat sink achieves
4 times better thermal conductivity.

* Intricate fins and pins deliver a higher
aspect ratio, increasing the surface
area for ambient heat transfer With
no centre core, heat removal by
convection is also improved.

» Porous-free microstructure eliminates
air pockets for rapid, continuous heat
transfer through the heat sink to the
surroundings.

Flexible design

The key to an effective LED heat sink
design is to be able to balance both
maximisation of heat sink surface area
and form factor constraint of light
fixtures. Each custom LED lighting

design involves the concept of efficiently
transferring as much heat as possible
away from the LED chip. SIMTech ‘s liquid
forging manufacturing revolutionises the
way aluminium heat sinks can be designed
and optimises the total surface area of
the heat sink.

With a high aspect ratio and the ability to
create 3D designs as a single piece, liquid
forging is a highly scalable manufacturing
process, allowing the creation of intricate
heat sinks made of composite materials
such as copper and aluminium in a single
step. The fins of the heat sink can be
combined with a copper base to create a
radial heat sink with improved design and
better thermal conductivity. The process
allows heat sinks and light fixtures to

be formed as a single piece, minimising
assembly costs, and improving thermal
efficiency.

Enhanced finishing

The heat sink can be anodised for a
better finishing, which further improves
thermal performance by an additional
10— I5%.

“We can now deliver more brightness on the same board. Our users especially
appreciate the smaller form factor that produces so much illumination.
Additionally, with a flexible manufacturing process, we can create a wider range
of products without incurring extra tooling or materials costs.”

Mr Simun Wong, Director, Redd Innolit Pte Ltd
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COMPARISON WITH TRADITIONAL FULL SUITE OF DESIGNS
HEAT SINKS I. Target LED power: 10W — 12W
Liquid forged heat sinks perform better than current heat sink . B Radial — D46

designs. Some advantages include

Features Liquid forged  Die Cast Extruded Wrought 24 70 <70mm
High-aspect ratio v X b 4 Aluminium

RSt v X X
Flexible design (E.g. 3D) v X b 4

One-step manufacturing
with light fixture v v X Wrought 20 62 <40mm

Aluminium

AN
x
AN

Minimum porosity
Anodised finishing %4 X v

Enhanced aluminium
alloy conductivity v b 4 (4
Wrought 20 130 <40mm

Benchmark tests results: Aluminium

Liquid forged heat sinks deliver better cooling with its unique design.
Tests performed using the same heat source on three different types
of heat sinks show that a radial fin design — formed by liquid forging
— achieves the lowest base temperatures; the lowest temperature
difference between the fin base and tip, and the lightest weight. This
indicates highly-efficient heat dissipation and much lower thermal
resistance than conventional heat sinks. 2. Target LED power: 12W - 20W

Radial — D70 — D90

Pin — D46

Wrought 37 70  <70mm
Aluminium

Heat sink Fin base Fin tip | Temperature difference = Weight

Radial 97°C 92°C 5°C 62g

Sunflower 102°C  95°C 7°C 119g Wrought 30 280  <70mm
Aluminium

Plate 172°C 158°C 14°C 101g

3. Target LED power: 20W - 30W
E

Test performed based on the same form factor of diameter 50mm, height 40mm and 20W power.

Wrought 8l 440 <70mm
Aluminium

For More Information

To find out more about our heat sink solutions for LED lighting,
contact:

Ms Joanne Mosbergen

Exploit Technologies Pte Ltd

S&E Commercialisation

30 Biopolis Street, #09-02 Matrix, Singapore 13867 |

Tel: +65 6478 8431

RADIAL SUNFLOWER PLATE Email: Joanne_Mosbergen@exploit-tech.com

Exploit
Technologies
A*STAR
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lights previously and concluded that the
economics of installing the lights wouldn’t
pay off unless the city could find a way to
bolster savings beyond SSL efficiency and
dimming. Specifically, San Jose conducted
research into the effect of lowering light-out-
put levels. Clanton had worked previously on
trials in San Diego, California and Anchor-
age, Alaska and suspected that color tem-
perature and spectrum issues might come
into play. So San Jose pursued a new test that
would compare existing low-pressure sodium
(LPS) lights with 4000K induction lights, and
3500K, 4000K, and 5000K LED lights.

The trial included a detailed evaluation by
volunteers based on an extensive list of ques-
tions. The respondents clearly disliked the
LPS lights. San Jose had originally installed
LPS to appease the nearby Lick Observatory.
The volunteers greatly preferred the white or
broad-spectrum LED lights with the warm-
est 3500K luminaire being the most preferred.

The evaluations were followed by tests
conducted by Ronald Gibbons of the Virginia
Tech Transportation Institute. Gibbons and
his team equipped a car with a GPS system
and meters for luminance and illuminance
measurements. Volunteers that ride in the car
have a push button to signal the data-gather-
ing system when the volunteer spots a small-
target test object. The test determines what is
called the detection distance.

Small object detection

The photo in Fig. 4 depicts the colored test
objects under LPS lights. In the actual tests,
the objects were located randomly along
the test site. Gibbons’ team verified that the
tests were run under each light source at
equivalent levels of light output.

The team conducted identical tests two
consecutive nights. The first night all of the
lights were operated at levels equivalent to
the legacy LPS levels. The second night the
light levels were reduced 50%.

The team graphed the results of detection
distance relative to energy usage in watts
per linear foot. The quick result summary
is that the LED luminaires generally offered
the greatest detection distances, with the
spread of all tests in the 40 to 70 meter range.
At the high-setting used the first night, the
LPSlights used about 2.1 watts per linear foot
while the LEDs came in around the 1.1 level.
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FIG. 5. The Kim
street light mounts
small groups

of LEDs inside

a MicroEmitter
reflector module
(inset) that directs
light to a larger
reflector to form
the desired beam
pattern.

The more significant results came the sec-
ond night. The LEDs at 50% light level still
afforded detection distance in the 60-meter
neighborhood while the LPS distance
dropped to 40 meters. Moreover, the energy
consumption in the LED lights dropped to
0.5 watts per linear foot whereas the LPS fig-
ure remained over 2.0.

“We can detect objects at greater dis-
tances,” stated Clanton. “The greater the
spread in wavelengths, the better the detec-
tion.” Clanton can't attribute the advantage
of what she calls broad-spectrum light to a
specific physiological effect for now, but she
points out that Gibbons’ team is doing fur-
ther research.

Meanwhile San Jose hopes to use the find-
ings to derive further energy savings with
LEDs. Stuchinsky even described how San
Jose will meet IES guidelines while dimming
some lights. Some roadways that are consid-
ered high-capacity at rush hour are actually
low-capacity later at night. So San Jose will
used dimming technology to change the lev-
els corresponding to different IES specifica-
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tions at different hours. Clan-
ton stated, “This opens the
door to adaptive standards.”

Utility LED tariffs
Still, Stuchinsky needs a break from the local
utility to make SSL pay off. Today most utili-
ties bill a fixed rate per street light that’s cal-
culated rather than measured. LED street
lights with adaptive controls require coop-
eration by the utility to lower rates. Remote
monitoring systems such as those being used
in Los Angeles and San Jose can provide the
metered power usage. But most utilities are
moving slowly in developing new tarifflevels.
Indeed, SALC included a “Utility LED Tar-
iff Panel” on Tuesday morning with partic-
ipation by We Energies of Milwaukee, WT;
Pacific Gas & Electric (PG&E) headquartered
in San Francisco, CA; DTE Energy of Detroit,
MI; and Puget Sound Energy of Bellevue, WA.
Generally the panelists conceded that util-
ities are lagging behind the technology when
it comes to tariffs for LEDs. PG&E presented
by far the most proactive data but noted that
there is no standardization among LED fix-
ture types and the energy used. The utility
for now is maintaining fixed-rate billing
with new tariff levels created at 5W incre-
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ments. Clearly, however, the best answer
going forward is remote metering.

There was also a presentation on incen-
tives available to organizations that install
SSLin street-lights and other lighting appli-
cations. Tom Coughlin, Program Man-
ager of Energy Products for National Grid
(a New England utility) described how tax-
payer-funded energy-efficiency programs
work. Moreover he discussed organizations
such as the Design Lights Consortium that
National Grid uses to gauge whether an SSL
product qualifies for purchase incentives.
For example, the utility offers $100 to $150
rebates for SSL luminaires purchased for
deployment in parking garages.

Coughlin also discussed some experi-
ences with SSL gathered in the field and how

Additional coverage of SALC on our website:

luminaires perform to their specifications.
That led to an audience question on driver
reliability and whether the driver should be
covered under warranty. About failed driv-
ers, Coughlin said, “We assume it will get
replaced just like a ballast.”

Street-light luminaire update

There was little new in the exhibit hall given
that several major lighting trade shows took
place recently. However, we did see a street-
light design from Kim Lighting (a Hubbell
Lighting Company) that we didn’t mention
in our recent story on street-light beam
patterns (www.ledsmagazine.com/fea-

tures/7/9/8). The Kim design (Fig. 5) mounts
small groups of LEDs inside a reflector mod-
ule that the company calls a MicroEmitter.

www.ledsmagazine.com/news/7/10/11 and www.ledsmagazine.com/news/7/9/24

The modules direct light at additional reflec-
tive surfaces to form the beam pattern. It’s
tough to judge the effectiveness of a design
on an exhibit floor, but surely the Kim
design has a thermal advantage with each
MicroEmitter being bolted to aluminum and
also serving as a heat sink.

Discussions at the conference would
indicate that there is still much debate as
to which luminaire designs work best. Los
Angeles is currently installing BetaLED and
Leotek luminaires. But Ebrahimian points
out that the Bureau will continue to eval-
uate the latest products, and is looking
for superior performance and low price.
According to Ebrahimian, his team cur-
rently is in a third round of such evalua-
tions, examining six new luminaires. Judg-
ing from the products being tested during
abrieflab tour, both Kim and General Elec-
tric luminaires are part of the new evalua-
tion, presumably alongside the incumbents
and two others. )

lalisphere.
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Our solid state lighting performs on a global scale.

SYLVANIA is a leader in LED lighting solutions in North America, and together with OSRAM, we
delivered nearly a billion dollars in solid state lighting sales worldwide last year. Constantly investing

in innovative technologies and products that span the complete range of solid state lighting, SYLVANIA
shines bright in the new world of lighting. And with SYLVANIA Lighting Services, we’re the only lighting
manufacturer with its own full-service installation and maintenance business. To learn more about our
cutting-edge LED solutions, call 1-800-LIGHTBULB or visit us online at www.sylvania.com/LED.
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advertorial

Optiled LED ARRAY Brings Energy-efficient
Lighting Solutions to Enterprises
Reliable performance recognized by international awards and world-class

exhibitions

LED lighting has been gaining recognition
quickly in the past few years, thanks to its high

energy efficiency, long life spans and
environmentally-friendly  features. ~Although
these benefits should encourage widespread
usage among enterprises of all kinds, many
remain hesitant to fully adopt this new lighting
solution. Peter Chan, managing director of
Optiled Lighting International Ltd., understands
the concerns of business decision makers. “LED
lighting solutions can help enterprises save on
operational costs, but lighting is a mission-critical
infrastructure for business operations, especially
those in the retail sector,” he said. “For this
reason, some decision makers are afraid to
introduce new technologies that might lead to
new business risks, and would rather choose to
take a ‘wait and see’ approach when it comes to
LED lighting.”

International Awards and Recognition
Nevertheless, the performance and reliability of
LED lighting solutions have received worldwide
recognition. Optiled’s LED ARRAY product
series recently won the Design Plus award at the
Light+Building Fair 2010 in Germany. Out of 140
competing companies, Optiled was the only one
from Asia to receive this prestigious award.
Rigorous judging criteria included overall
concept and design quality, innovativeness,
technical quality and eco-friendliness, affirming
that Optiled’s products have achieved the highest
international standards in all of these arcas.

¢ We are delighted about winning the
competition against such a strong group
of world-class enterprises and receiving
this international award, *? said Peter
Chan, managing director of Optiled.

The award-winning LED ARRAY product series
features a number of innovative technologies to
tackle problems arising from traditional lighting
solutions. For example, LED ARRAY reduces
heat by replacing multiple LED lighting sources

with a single high-power Cree LED lighting
source, coupled with the most advanced thermal
heat-pipe technology. It also uses advanced
indirect lighting technology to strengthen
brightness control, and minimize light leakage
and glare. This versatile product underwent two
years of research and development before being
introduced to the market as the ideal and most
versatile lighting solution for a wide range of
applications.

In addition, Optiled is also garnering attention at
the international level with its participation at the
World EXPO 2010 Shanghai. Optiled is the
designated LED lighting fixture provider of the
United Nations Pavilion, and its LED lighting
solutions are also used in the Japan Pavilion, the
Tibet Pavilion, the Shaoxing Restaurant, as well
as the United Arab Emirates Pavilion.

“By having our LED lighting products installed at
various World EXPO pavilions in Shanghai, our
company’s image and reputation has received a
significant boost,” said Peter Chan. “Most
importantly, these achievements demonstrate the
excellent quality and reliability of Optiled’s LED
lighting solutions. The fact that our products are
used in key national projects should clear up any
doubts that enterprises may have about choosing
Optiled.”

Case Study: Local Retail Application

Optiled LED lighting solutions are widely used
by large corporations, including restaurants and
bookshop chains. One fine example is a renowned
jewellery & watch retail shop located in Central,
Hong Kong. The shop had been using traditional
ARI111 spotlights to illuminate its 2,300-square-

meter floor area, which consumed 33,523 kWh
electricity each year, amounting to an annual
electricity cost of over HK$30,000. In order to
reduce energy expenses and the cost of making
frequent light-bulb replacements, the shop
switched to Optiled’s LED ARRAY series LED
lighting solution. Specially designed for retail
applications, LED ARRAY’s benefits include
lower power consumption than conventional
lighting with energy consumption and cost
savings of up to 80 per cent. In addition life-spans

are at least eight times longer than
for traditional AR111 spotlights, directly reducing
the cost of replacing illumination equipment for
the storefront. The high Color Rendering Index
(CRI) of LED lighting provides yet another
benefit to the shop by bringing out the true color
of the displayed merchandise, indirectly increas-
ing its appeal to customers.

“LED lighting not only helps enterprises save
energy and replacement costs, but also offers
intangible Dbenefits, such as an improved
corporate image, by gaining the recognition of
clients and partners that are concerned about
environmental protection,” says Peter Chan. “For
example, jewellery & watch retailer mentioned
above will reduce carbon dioxide emissions by
18,158kg (18 tons) annually by switching to LED
lighting, which is equivalent to the amount of
carbon dioxide absorbed by 288 trees in 40
years*. This kind of environmental impact would
definitely impress consumers concerned about the
environment.”

Facts about the local jewellery & watch retailer
lighting upgrade

Traditional | LED Optiled ;
ARIII ARRAY | Savings
Annual Energy 26,316kWh
Consumption 33,523kWh | 7,207kWh (about 80%)
CO: Emissions | 23,130kg | 4.972ke | (gl $050)
Annual Energy $26,316
Cost (HKS) $33,523 $7.207 | (about 80%)

To help corporate customers increase their
understanding of LED lighting solutions, Optiled
offers a LED Lighting Simulation Service. Using
advanced 3D rendering technology to produce
customized three-dimensional drawings in full
color, the service simulates the result of using
LED lighting and provides a data analysis that
meets general lighting requirement needs.
Evaluation of the difference in energy savings
achieved by switching from traditional to LED
lighting is also provided. This service not only
enables clients to preview the Optiled LED
lighting design and plan more clearly, but it is also
flexible enough to allow modifications according
to specific needs of different enterprises. In
addition, the service can help enterprises
calculate the energy savings after switching to
LED lighting solutions, as well as when the
investment would break even or earn positive
returns.

* source:
http://www.climateers.org/chi/contents/climateer

_calculator.php
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standards | UPDATE

Non-directional luminaires
require new testing procedures
for LED light engines

In his latest column on standards, JIANZHONG JIAO explains why changes

to the Energy Star program will require new standardized procedures to

evaluate the performance of LED light engines.

s solid-state lighting (SSL) technol-
A ogy advances and becomes increas-

ingly used in luminaires, the light-
ing industry has identified a need for more
definitive standards to guide the design and
development processes. The recently-drafted
US Energy Star Program Requirements for
Luminaires identifies two categories of
luminaires: directional applications and
non-directional applications. To qualify for
the Energy Star Program, a non-directional
luminaire must be tested at the light-source
level (namely, the LED light engine) rather
than testing the entire luminaire. This new
requirement has put the lighting industry in
a position to gain a better understanding of
LED light engines.

What is an LED light engine? According to
the ANSI standard “Nomenclature and Defi-
nitions for [lluminating Engineering” (ANSI/
IESNA RP-16 Addendum B), it is “an inte-
grated assembly comprised of LED packages,
components or LED arrays (modules), LED
driver, and other optical, thermal, mechan-
ical and electrical components. The device is
intended to connect directly to the branch
circuit through a custom connector com-
patible with the LED luminaire for which it
was designed and does not use an ANSI stan-
dard base.” It should be noted that an LED

light engine is not an LED lamp; although
the light engine may be replaced, it does not
have a standard socket base.

Non-directional and decorative lighting
Recently, LED light engines have been used
for various SSL products, notably for residen-
tial light fixtures and in lighting fixtures that
have decorative features. Overall, the Energy
Star program classifies these fixtures
as non-directional applications.
Because non-directional luminaires
are not meant exclusively to provide
illumination for visibility, the lit and
unlit appearances are important
factors for consumers’ acceptance
of these products. Desired perfor-
mance may include illumination
uniformity, which is often achieved
with diffusers; or sparkling effects,
which can be achieved using prisms
to scatter the light. Traditionally, non-direc-
tional luminaire manufacturers do not pro-
vide luminaire-level photometric data; they
generally specify only the type of lamp and
maximum allowable wattage. Also, consum-
ers typically rank aesthetics more highly than
technical criteria such as total lumen output
and efficacy.

The intent of the Energy Star Program

JIANZHONG JIAO (jianzhongjiao@osram-os.com) is Director of Regulations and Emerging
Technologies at OSRAM Opto Semiconductors, Inc. and is actively involved in LED and SSL
standard development activities. He serves as the Chairman of the SAE Lighting Committee, past
Chairman of NGLIA, past Chairman of the NEMA SSL Technical Committee, and is an active
member of [ESNA Testing Procedure Committee and Roadway Lighting Committee, ANSI SSL
Working Groups, Standard Technical Panel member of UL8750, and member of several other

organizations.
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is to recognize energy sav-

ings while maintaining

consumer acceptance and

adoptability. When energy-

efficient LED light sources
are introduced, it is challenging to deter-
mine how to test non-directional lumi-
naires that may have decorative features,
while also evaluating and distinguishing
their power-saving benefits. The method of
luminaire-level efficacy (lumens per watt)
may not be appropriate for use in this sit-
uation, given that decorative features may
sacrifice efficacy for aesthetics, and may
simply not be quantifi-
able. Energy Star require-
ments aim to evaluate
and qualify the perfor-
mance of the luminaire
purely as a light source,
so that the energy-saving
benefits can be measured
while its decorative fea-
tures remain a matter for
the consumers, end-users
and the market to judge.
Reliance on Energy Star alone would not
best serve applications which are primar-
ily decorative or aesthetic, for example in
retail or artistic displays where the visual
effect is the highest priority.

Testing LED lighting engines

This new Energy Star requirement leads to
an urgent need to have industry-standard-
ized testing methods for LED light engines.
Currently, IESNA TPC (Testing Procedure
Committee) working groups are developing
LED light engine related standards. The first
standard is to test LED light engine photo-
metric behavior, or, more simply stated, light
output, for its temperature dependence.
As we know, the light output from LEDs
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decreases when temperature increases. If
an LED light engine is assembled into dif-
ferent non-directional luminaires, each may
have different thermal impact, and in turn
the luminaires’ performance will be affected.
Therefore, luminaire manufacturers must be
knowledgeable of the LED light engine’s tem-
perature-dependent behavior prior to lumi-
naire design and assembly.

The standards that are currently being
developed will also provide recommenda-
tions for the procedures involved in per-
forming reproducible measurements of
LED light engines at any temperature.
These measurements include temperature,
total luminous flux, electrical power, and
chromaticity. The existing IESNA LM-79
is a standard testing procedure designed
to capture LED light engine photomet-

FLin ]
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ric, colorimetric and electric character-
istics at room temperature. The new LED
light engine testing standard requires the
LM-79 test to further capture LED light
engine characteristics at two additional
elevated temperatures. By doing so, the
temperature-dependence characteristics
for an LED light engine will be more clearly
identified.

By establishing standard testing proce-
dures, luminaire manufacturers are better
able to gauge the future performance of their
design in the early stages of development.
With information from three temperature
points (room temperature, and two addi-
tional elevated temperatures), the users of
the testing report should be able to plot the
LED light engine temperature dependence,
and then predict its behavior at any other

LED lighting community benefits from ongoing standardization efforts
LEDs Magazine April 2010, p59: www.ledsmagazine.com/features/7/4/7

given temperature, commonly known as the
data interpolation or extrapolation (within
limits). By using the test results and pre-
diction method, luminaire manufactures
should be able to use the “in-situ” temper-
ature status to select the characteristics of
an LED light engine when conducting lumi-
naire-level performance design.

Another new IESNA standard under
development is a recommended proce-
dure to test lumen maintenance of LED
light engines. The current IESNA LM-80
standard covers LED packages, arrays or
modules, where drivers and heat-sinks are
not part of the test. Because the LED light
engine is an integrated light source, its
lumen-maintenance characteristics may
not be the same as the LED packages used
inside the light engine.

These new LED light engine testing stan-
dards will be essential tools for the Energy
Star program to qualify the performance of
non-directional LED luminaires. &)

LEDs require superior protection to ensure reliable operation
and long performance as lighting technologies in the
aerospace, automotive, electronics, medical and military
industries continue to advance.

And your reputation.

SCS Parylenes can be applied to virtually any surface material
to create an ultra-thin, pinhole-free, conformal coating with
superior moisture, chemical and dielectric barrier properties.
Additionally, SCS Parylene coatings are optically clear, so the
coating does not reduce the color or lumens output of LEDs. As
electronic packages are exposed to extreme environments, SCS
Parylene HT® offers long-term UV and thermal stability (up to
450°C), higher than most industry standard coatings.

Contact SCS for more information about our innovative
solutions for your LED technologies.

World Headquarters (US): 317.244.1200
Europe: 44.1483.541000

Japan: 81.426.31.8680

Singapore: 65.6862.8687
www.scscoatings.com/LED

RoHS

COMPLIANT

SPECIALTY COATING S5YSTEMS™
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Easy Design.

Design Tool Creates Optimized Lighting Systems in Minutes

National Semiconductor's WEBENCH® LED Architect makes it quick and easy to create
a customized lighting system. The tool addresses temperature and current variation
affecting light output and LED lifetime by helping determine the optimal design for

your desired lumen output. Now you have the world’s most powerful online design
environment right at your fingertips. Specify, review real-time tradeoffs, generate your
prototype, and evaluate it — all in minutes. And do it all for free, anywhere, anytime.

v Real—time &{e,siqyt tradeoffs
V' kibrary of 350 KEDs, 30 heat sinks, and 35 hED drivers
v c@mpomew Frice ond availobility up&{ah@{ hourlly

Design

Enter your output lumens
and input voltage supply.
WEBENCH LED Architect
automatically selects the
optimal heat sink, LEDs,
LED array, and LED driver
electronics to generate
multiple design choices.

national.com/LED

Selected Heal Sink

Complex LED Systems.

~ LEDRequiemen

27x1Wcm

Optimize

The tool enables real-time
design tradeoffs through

the WEBENCH optimizer
dial that lets you “dial-in”
preferences for footprint,
efficiency, and cost. Analyze
electrical properties such as
power dissipation, efficiency,
or LED current over various
parameters.

(DC («)AC Freq; ()50 Hz ()60 Hz
Vin RMS Min: 110 V. Max: 130 V
Amb. Temp: 50 °C
Light Out: 5200 Im

Color:

Show Advanced Inputs >>

Order

WEBENCH LED Architect
generates a schematic

and bill of materials (BOM).
Once your design is finished,
print a custom summary
report or order a customized
prototype kit.

National
Semiconductor

, ™, PowerWise, and WEBENCH are registered trademarks. All rights reserved.

ion. National

© 2010, National
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T-TYPE Mark V

J S-TYPE
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DIMMABLE / NON-DIMMABLE GLOBE LAMP

- Cree and Nichia LEDs integrated.

- Available for all standard base types of incandescent lamps.

- Super light-weight. Very friendly price for various home and house lighting application.
- Isolated materials for lamp body.( Plastic lamp body )

- Conformed to EMC and Safety Standard in North America, Japan and EU countries.

- Dimmable lamps are one and broadly compatible with existed dimmers.

Sales; sales@bltc.comtw
Technical: service@bltc.comtw
www.bltc.com.tw

Address: No. 16-2, Dingshanmen, Neighbor 12, Jinlan Village,
Ihongpu Township, Chia-yi, Taiwan.
Zip code: 60665

L m——— ¥ Headquarter :
b/[. C' TEL: +886-5-2392881
FAX: +886-5-2392007
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standards | PRODUCT SAFETY

The UL 8750 product-safety standard has established a set of requirements for LED-based lighting

products and the components needed to operate them. However, maintaining the standard during

this period of rapid technological advancement is a daunting task, says TOM BLEWITT.

apid advancements in LED tech-
? nology are transforming the light-

ing industry. In what appears to be
an overnight shift from traditional lighting
designs using incandescent, fluorescent and
high-intensity discharge (HID) light sources,
new lighting designs using a more energy-
efficient LED light source are rapidly becom-
ing the wave of the future. This is truly an
exciting yet challenging time for the light-
ing industry, as well as for commercial and
residential lighting consumers.

The pace of development of LED tech-
nology, the potential for light sources to
be unbounded by conventional shapes and
installation constraints, and the environ-
mental regulatory driver assuring LED
technology’s rapid adoption by the market,
is likely to be almost as transformational
as the introduction of the original incan-
descent light bulb. As design and manufac-
turing professionals have geared up to meet
the challenges of the technology, so have the
standards professionals.

The US lighting product safety standards
have collectively been among the more
actively-maintained documents within
the larger spectrum of product safety stan-
dards. Frequent and dramatic changes in
standards have been driven by innovations
in fluorescent, low-voltage, induction, elec-
troluminescent and photoluminescent light-
ing technologies. So too have harmonization
initiatives with Canada and, more recently,
Mexico. To a large degree, the changes in
standards have worked within the existing
TOM BLEWITT (thomas.v.blewitt@us.ul.
com) is Director, Principal Engineers with
Underwriters Laboratories Inc. (www.ul.com).

LEDsmagazine.com

Testing of LED replacement lamps takes place according to the UL 8750 standard,
which must be maintained and updated as the technology continues to develop.

paradigm of lighting. That is, light sources
are a consumable and replaceable compo-
nent, manufactured in standard sizes that
are coordinated with the portable and fixed
luminaires in which they are used.

Luminaires are typically long-lived, only
replaced when they wear out or where they
conflict with the current décor of the occu-
pancy. For lighting designs using traditional
light sources, lampholders, lamps and bal-
lasts are sold as replacement parts to extend
the life of luminaires. The safety standards
take this into account with their reliance on
industry specifications.

Interchangeability
American National Standards Lighting
Group (ANSI/ANSLG) standards provide

industry specifications to assure inter-
changeability of parts. Several examples are
the ANSI/ANSLG C82 series of standards for
fluorescent and HID lamp ballasts, the ANSI/
ANSLG C78 series of standards for incandes-
cent, fluorescent and HID lamp types and
the ANSI/ANSLG C81 series of standards for
lamp bases and lamp-holders. Independent
of the manufacturer, an incandescent screw-
type lamp-holder such as an E12 Candelabra
lamp-holder will, within tolerances, reli-
ably support a candelabra screw-base lamp.
Likewise, a G13 medium bi-pin fluorescent
lamp-holder will reliably support a medium
bi-pin T8 fluorescent lamp. This control of
the fit and interchangeability of lamps and
holders ensures a good electrical connection.

The marking on listed ballasts also facil-
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standards | PRODUCT SAFETY

itates the substitution of these devices in
luminaries, particularly those used in envi-
ronments requiring special protection fea-
tures. For example, a listed “Class P” bal-
last, provided with integral overheating
protection, can be substituted in a recessed
luminaire with an equivalent listed ballast
marked “Class P” without degrading the
thermal protection the original luminaire
afforded to adjacent building materials.
Likewise, a listed “Type CC” ballast designed
to minimize arcing of loose lamp contacts
can be replaced in a refrigerated commer-
cial cabinet with an equivalent listed bal-
last marked “Type CC,” without degrading
the protection against potential loosening of
the lamp due to vibrations anticipated under
normal use.

Development of UL8750

Early forms of LED lighting technology have
leveraged the more mature existing light-
source technologies, and the standardization
they enjoy, to gain a market foothold. This is
especially the case for incandescent lamp
replacements for existing luminaires. UL
recognized that, due to the cost and effort to
change the installed base of luminaires in use
today, these light-source replacement tech-
nologies would be around for along time. UL
therefore began the process to develop and
document requirements for these LED lamps
and the components needed to operate them.
These components include power supplies
(known by the industry as LED drivers) and
other solid-state circuitry collectively referred
to as LED controllers.

Beginning in January 2007, several issues
of the UL Outline for Investigation for “Light
Emitting Diode (LED) Equipment for Use in
Lighting Products (Subject 8750)” were pub-
lished. They were the first of their kind and
represented an ongoing effort to capture
safety-based certification decisions and dis-
seminate them to the broader marketplace
for consistency and predictability.

In May 2009, the proposed First Edition of
the UL Standard for “Light Emitting Diode
(LED) Equipment for Use in Lighting Prod-
ucts, UL 8750,” went out for review and bal-
lot to the UL 8750 Standards Technical Panel
(STP). There was consensus on the proposed
document and the first edition of UL 8750 was
approved and published as an ANSI standard
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on November 18, 2009 (www.leds-
magazine.com/news/6/11/34). The

UL standard benefited from the
knowledge and contributions of
many industry and other stake-
holder experts who volunteered
their time and expertise.

The UL 8750 STP is now respon-
sible for the daunting task of
maintaining the standard during
this period of rapid technological
advancement. The second meeting
of this STP was held in June 2010
and was attended by 42 industry
representatives. It is important for
the industry to work together and
keep UL 8750 current on this very
rapidly developing and important
lighting technology. The focus
of the STP meeting was to work
together and discuss future pro-
posals and revisions to UL 8750.
Over 58 technical topics were dis-
cussed, with the vast majority
involving specific standards-revi-
sion proposals submitted by both
industry members and UL staff.
These proposals, once fully devel-
oped, will be again sent out to the
STP and industry for review and
ballot. Additional STP meetings
will be held as the need arises.

Future developments

Looking forward, the committee will need
to consider how some form of standard-
ization can be implemented to support the
repair and replacement markets. Can LED
drivers have standardized operating fea-
tures and ratings to facilitate like replace-
ment and interchangeability, much like
that which exists today for Class P fluores-
cent ballasts? Compatibility of dimming
technology with LED luminaires will also
need to be addressed. So too will the inter-
face with Smart Grid technology or other
forms of energy management and security
technology.

One of the potentially more challeng-
ing needs involves luminaires that literally
are “out of the box.” These utilize OLED and
other technologies that are not confined
but, instead, take any form and size that the
imagination and manufacturing technology

In its development, UL 8750 has benefited from
the knowledge and contributions of many industry
and other stakeholder experts who volunteered
their time and expertise.

will permit. The present luminaire product-
safety standards have accommodated tra-
peze and landscape lighting, and there is a
published “Outline of Investigation for Sus-
pended Ceiling Grid Low-Voltage Lighting
Systems (Subject 2577)” that similarly con-
siders power distribution to luminaires out-
side the conventional building wiring. How-
ever, power distribution to a lighted wall,
ceiling, handrail or window - and wherever
else it may be possible to illuminate from —
may require new thinking. Flame spread of
thin materials installed over a large surface
may also need to be considered, and so on.
Fortunately, UL's STP 8750 has demon-
strated that a large group of experts, rep-
resenting a range of interests, can come
together and reach consensus on important
and challenging LED lighting issues. They
have a large job ahead of them to do what
their forebears did many years ago when
they developed the standards for incandes-
cent and then later fluorescent lighting. <)
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the globe to deliver superior, future-proof lighting solutions.
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Fortimo™ LED light modules, which have a 5-year warranty and are designed
to ensure that form factor, color, and quality remain consistent and sustainable
over time.

Future Lighting Solutions has the tools, knowledge and experience to help you
make the right decisions in specifying your LED lighting system solutions.
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Powering the*ghting revolution

LigntLine. The next generation of constant current LED drivers

B High Power AC input LED Driver

The RACD60 series - a high power AC input LED driver module. Designed to meet the requirements of the
newest and brightest LEDs on the market. Output current from 700mA up to 4.2A, this series can drive almost
any LED in the market. One of the smallest 60Watt AC LED driver in the industry.

B Low Power AC input LED Driver

Introducing the RACD series low power AC input LED driver. A low cost solution
to the low power Solid State Lighting. This family includes of 3W, 6W, 12W and 20W modules
with different configurations capable of driving up to 15 high brightness LEDs.

B DC input LED Driver

The RCD-24 family offers DC input LED driver modules with constant current output from 300mA up to 1.2A,
high efficiency (up to 97%), wide input voltage range (5~36Vin), very low output dropout voltage,
2 independent dimming options (PWM and 0-10 analog) and a long lifetime up to 600,000 hrs.
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Network layers pave the way to

adaptive lighting controls

Adaptive lighting control systems will be key to maximizing the energy efficiency of SSL, and network

technology will form the foundation for such intelligent lighting systems, says MAURY WRIGHT.

ntelligent lighting systems that can dim,

brighten, or extinguish lights based on

occupancy, ambient conditions, or pre-
programmed scenarios will maximize energy
efficiency. The adaptive-control technology
will compound the savings of energy-efficient
technologies such as LED-based solid-state
lighting (SSL). LEDs Magazine has planned a
recurring series on lighting control technol-
ogy that will be presented in the magazine
and on our website. But first we'll describe the
network and technology layers that underlie
intelligent lighting systems, exploring con-
cepts that will recur throughout the series.

We've covered the concept of adaptive
controls from the high level including a
recent article that featured research from
several analysts that projected the bene-
fits of control technology (www.ledsmaga-
zine.com/features/7/8/6). Different analysts
suggest that 20 to 40% of the energy used in
commercial buildings provides power for
lighting. The analysts project that as much
as 60% of that energy can be saved through
SSL and controls. Intelligent lighting system
vendor Digital Lumens goes further, suggest-
ing that in some cases SSL can save 60% and
adding controls can bring the saving to 90%
(see p.59 of this issue).

It is a fair question to ask why we need a
full-fledged network to implement lighting
controls. Indeed a simple occupancy sensor
in aluminaire could offer energy-saving ben-
efits. But ultimately a network allows much
greater savings through more robust con-
trol scenarios, remote metering of power
usage, and adaptive response to chang-
ing conditions. Moreover, network control
allows optimal operation of SSL luminaires

MAURY WRIGHT is the Senior Technical Editor
of LEDs Magazine.

LEDsmagazine.com

to extend product life and implementation of
preventive maintenance procedures - both
can reduce operating cost.

The seven-layer 0S|I model

So let’s start by considering a model of how
computer networks operate. It turns out
that lighting-control networks and sys-
tems are exactly analogous to the computer
networks we use in our homes and busi-
nesses. Networks are based on the seven-
layer Open System Interconnection (OSI)
model, summarized in Table 1, that was
crafted by the International Organization
for Standardization.

The ubiquitous Ethernet and Wi-Fi net-
works that we use correspond to the bot-
tom two layers of the OSI model. The physi-
cal layer describes the type of wire or wireless
connection and how digital data is modu-
lated on that channel. And the data-link layer
describes how multiple network nodes reli-
ably share the same communication channel.

The network layer defines how nodes on
a network are addressed. Most PC users
have heard the term IP (Internet Protocol)
address that in the case of a PC identifies the
system on a network. Together the network
and transport layers allow reliable commu-
nications between any two systems.

The top three layers ultimately allow an
operating system such as Windows and appli-
cations such as Microsoft Word to share data
across the network. Word lies at the applica-
tion layer. The operating system takes care
of the presentation and session layers that
format data and handle the protocols that
ensure two different network nodes interpret
the received data in the same way.

The simple explanation of network layers
is important going forward in understanding
the various lighting-control network technol-

ogy because as you can see some technologies
cross the layer boundaries. Ethernet, remem-
ber, covers two layers. Some control-network
concepts can cross more layers.

Control network options

Alighting-control network will require both
the lower-layer technologies to link con-
trol systems, sensors (lighting, occupancy,
and others), actuators (switches and dim-
mers), and luminaires. The network will
also require the upper layers ranging from
addressing for each node to protocols for
data formats and essentially a lighting-con-
trol protocol language. Ideally, standardiza-
tion of the layers would allow products from

Table 1. The OSl layer model

Layer Name

7 Application
6 Presentation
5 Session

4 Transport
3 Network

2 Data Link
1 Physical

any vendor to work together.

To connect the nodes we will have wired
and wireless options. Ethernet could be used
in some cases, and even Wi-Fi is a possibil-
ity. But lower-cost, lower-speed options will
likely be used to link the sensors, actuators,
and luminaires.

Two likely options for the lower-layer
technologies are ZigBee and power-line
communications (PLC). Generally, ZigBee
is a wireless network that was designed for
short-range, control-network applications
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although we will see in a minute that Zig-
Bee might be more or less than that widely
accepted concept. PLC is a general term for
technology that sends data over the exist-
ing AC power lines. The HomePlug Powerline
Alliance, for example, has defined standards
that allow home networks to operate over
the installed AC wiring as opposed to using
Ethernet or Wi-Fi. Some flavor of PLC could
also be used in lighting-control networks —
especially since AC wiring already connects
switches and luminaires.

ZigBee and the 0S| model
Let’s get back to ZigBee and discuss the net-
work technology with respect to the OSI
model layers. The ZigBee specification is pro-
mulgated by the ZigBee Alliance and includes
elements that can span every layer of the OSI
model other than the application layer.

At the lower layers, the ZigBee specifica-
tion relies on the IEEE 802.15.4 standard for
low-speed wireless networks. The standard

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

defines operation in ISM (industrial, scien-
tific, and medical) frequency bands that are
allotted around the globe for license-free
wireless operation. The 2.4-MHz band is
available in most countries around the globe
and is the most broadly used band.

Here we come to the first point about how
many ways the term ZigBee might be used.
Both IC and module vendors make what they
may call ZigBee radios, and indeed their
products might be used in ZigBee applica-
tions. But the ZigBee specification goes far
beyond the radio that often only addresses
layer one of the OSI model.

Indeed the ZigBee specification defines
how nodes are addressed and communicate.
It defines a mesh topology in which nodes can
forward or retransmit messages as opposed
to requiring that every node is in range of a
base station (the way Wi-Fi works).

Presentation layer protocols
The ZigBee Alliance has gone further and

added protocol layers - essentially analo-
gous to the presentation and session layers
of the OSI model. For example, the ZigBee
Alliance has developed ZigBee Smart Energy
protocols for so called smart-grid applica-
tions including smart meters for residences
- alayer 6 protocol.

The ZigBee Alliance is working on a Zig-
Bee Building Automation standard that will
essentially define a command language for
lighting, heating, security, and other build-
ing systems. The idea, again, is that stan-
dardization would allow automation appli-
cations to control any compatible product
and building-level systems could mix and
match sensors and luminaires from any ven-
dor making compatible products.

Alas things are never as simple as they
might seem. The Building Automation stan-
dard is not complete. Moreover any given
vendor isn't required to use that standard
when it is ready. A vendor with a catalog of
sensors and luminaires can use the ZigBee

RaD that brings you SMD LEDs with
0 degradation after 5,000 hours
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lower-level network technology yet add proprietary lighting-control
protocols.

It’s also possible that ZigBee Building Automation protocols could
run on other networks. Already the ZigBee Alliance and the Home-
Plug Powerline Alliance have agreed to use the ZigBee Smart Energy
protocols on both wireless and PLC networks, and the same could
happen to Building Automation. In fact that might be a good thing
as lighting-control networks could mix the low-level physical-layer
options in one building network.

Also understand that ZigBee is far from the only network tech-
nology for lighting networks — we used it to lay the basics for
future articles. There are other open and proprietary protocols. The
point is that as we go forward in our series, we will cover compo-
nents, modules, software, and systems that cross the OSI network
layers. We'll explain how each might fit in an interoperable net-
work scenario. &)
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SIL Europe from page 28

The year of the LED module
After defining LED modules and explaining their benefits, Andy Davies
of GE Lighting discussed the Zhaga consortium, which is developing
standards for LED light engines (the terms module and light engine
were used interchangeably in his presentation). As explained in Fig.
4, Zhaga includes the mechnical, thermal, electrical and photometric
(optical) interfaces of a module, but does not include internal workings,
allowing manufacturers to differentiate their products. Likewise, driver
connectivity will be defined, but internal circuitry will not. “Expect the
first Zhaga standard in the first half of 2011,” said Davies, “and expect
more than one standard by the end of 2011.” Several standards will meet
different market needs, but unnecessary duplication will be avoided.
A key driving factor for module adoption is the need to design
reliable luminaires, which requires an understanding of the LED
packaging performance under application conditions. “Buying an
LED module from a trusted brand can remove much of the risk,”
said Davies. Using modules that can be upgraded or replaced
when necessary adds value throughout the supply chain, he said.
For example, luminaires can take advantage of the most current
technology, while distributors can hold a smaller number of parts,
since each module can serve a wide range of luminaire brands.

Lighting designers & specifiers

Mike Simpson, Technical and Design Director of Philips Lighting UK,
looked at how the requirements of lighting designers and specifiers
are being met by LED lighting. Explaining the difference between
the two groups, Simpson said that “specifiers create light using a cal-
culator while designers use their heart.” He said that legislation is
driving the move from conventional light sources towards LED alter-
natives, and that LEDs are replacing existing design solutions and
creating new design possibilities. The main challenges are to under-
stand the technology and to specify LED lighting correctly. Among
many examples, Simpson described the Rafayel Hotel in London,
which has fitted LED lighting throughout, and reduced the carbon
footprint per guest from 70 to 17 kg-COa/night. &
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Asking some little piggy to do
laundry when you go to market,
not very efficient.

Getting ENERGY STAR® certification in 24 hours,
very efficient.

As a manufacturer, you don’t want spin. You want it straight. Your product isn’t some pet project.
That's why Intertek has Energy Efficiency solutions that bring home the you-know-what. For starters, we
have the size and speed to save you both time and money. Our 18 Energy Efficiency testing laboratories
across the globe have the capacity to get you up and out to market, faster. When the revised ENERGY STAR
program kicks off on 1/1/11, you won't be waiting in line. With our core of energy expert reviewers ready to
roll, barring any unforeseen non-compliance,

you'll get ENERGY STAR certification in
24 hours after testing is complete. o

In the meantime, you can secure =
Free ENERGY STAR testing with any L1sTED

new ETL certification by December 30th". Intertek Free ENERGY STAR testing with each new ETL certification by 12/30/10*
It's all part of our Great American Energy

Savings campaign. Bolstered by 50 years of Energy Efficiency testing experience, from the innovators

who brought you 15-day ETL testing, we deliver a package that helps products produce. So, steer clear

of the mud. Get Intertek and get to market first. With our brand of efficiency, you can master the sales cycle.

1-800-WORLDLAB
www.intertek.com/energystar Intertek

*Offer valid for ENERGY STAR testing fees up to $4,000. Contact an Intertek representative for details.
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controls | INTELLIGENT LIGHTING SYSTEMS

Intelligent lighting systems drive

radical energy-efficiency gains

LED-based SSL can deliver significant energy savings relative to legacy light sources. And as

BRIAN CHEMEL describes, the savings are compounded substantially with the addition of controls,

resulting in an intelligent lighting system.

the engines of wholesale transforma-

tion of the lighting industry, creating
the opportunity to reinvent how lighting is
delivered and consumed. Gone are the days
of “dumb” standalone fixtures that waste, in
aggregate, tremendous amounts of energy.
Today’s intelligent lighting systems deliver
radical energy savings — up to 90% over tra-
ditional fixtures — and numerous other ben-

‘ EDs are widely acknowledged to be

efits as well.

This industry shift is driven by LEDs’
native properties — lower energy use and
inherent controllability - and because it is
now possible to design complete, integrated
and intelligent lighting systems which
exploit these properties to maximum advan-
tage. Each of these qualities — low energy
use, controllability and systems-oriented
design - offers the savings opportunities
we need to slash the amount of energy that
is consumed by lighting.

More efficient light source

The first step toward achieving radical
energy efficiency is switching to a lighting
technology that uses much less energy to
deliver the necessary levels of illumination.
LEDs are that light source, providing excel-
lent light quality while reducing mainte-
nance requirements. These characteristics,
combined with rapid and ongoing advances
in LED efficacy, are fueling the use of LEDs
in a range of applications, from low-power
residential replacement lamps to high-inten-
sity luminaires for commercial and indus-
trial applications. The savings in these large
BRIAN CHEMEL is the co-founder and CTO of
Digital Lumens (www.digitallumens.com).
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facilities can be particularly compelling. For
example, if a facility replaces 400-watt fix-
tures with simple 160-watt LED alternatives,
they realize 60% power savings. However,
the reduction in on-state power usage is only
the beginning of the story.

Average power (W)
v

controllability as in their inherent efficiency;
this creates the opportunity for the next level
of savings. A recent DOE-sponsored analy-
sis, “Energy Savings Potential of Solid-State
Lighting in General Illumination Applications
2010 to 2030” (http://wwwl.eere.energy.gov/
buildings/ssl/news

detail.html?news

id=15806), projects

400W HPS
500 11.16 kWh/day
400
300W 8LT8 (dual ballast)
6.98 kWh/day
300 \/
200

166W intelligent LED

100 1.20 kWh/day

<HID
potential energy sav-
ings from 2010 to
2030 of 190 TWhr
<HIF

due to the transi-

W

tion to solid-state
sources. If a large
proportion of the
luminaires installed
as part of this tran-

8:00 12:00 4:00

[PV A

Time of day

8:00 12:00

FIG. 1. The graph depicts the average power consumption
of a legacy HPS luminaire, a bilevel-switched high-intensity
fluorescent luminaire, and an LED luminaire in an intelligent

lighting system.

The key to achieving radical efficiency in
lighting is to focus on minimizing energy
usage, not just steady-state power. An LED
luminaire that uses 1/3 the power of its tra-
ditional alternative is one thing, but when
the luminaire has integrated sensing and
controls that automatically limit “on time”
to 1/3 of the traditional alternative, the
energy savings rise to nearly 90%.

Fine-grained control
From a “green” perspective, the transforma-
tional potential of LEDs lies as much in their

sition are part of
intelligent lighting
systems, the energy
savings may be twice
as large. With such
enormous poten-

4:00 8:00

tial energy savings,
integrated control is
a critical part of the
future of lighting. Adopting LED technology
without integrated controls and intelligence
is leaving a significant percentage of poten-
tial savings on the table.

LEDs, as a semiconductor technology,
lend themselves well to integration with
digital power and control technologies and
offer near-infinite controllability. Individual
LEDs operate at low voltages, making them
far easier to interface with microcontroller-
based control, sensing and networking cir-
cuitry. They turn on and off instantly, allow-
ing for fine-grained management of when a
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particular fixture is illuminated. They are
dimmable to any degree as well. Does a fix-
ture need to be left on at 10% for safety rea-
sons even when no one is around? No prob-
lem - in fact, LEDs love to be dimmed and
often have higher efficacy at low dimming
levels due to thermal effects. In contrast, leg-
acy HID and fluorescent sources are chal-
lenged by frequent on/off and dimming,
leading to sub-optimal performance and
shortened lifespans.

It’s trite but true — the most efficient light
source is the one that is turned off and used
only as needed. To maximize energy savings,
the system must know precisely when each
light in a building should be off, and what
dimming level is appropriate for each light
when on. That’s where system-level intelli-
gence comes into play.

Intelligent lighting systems

Dimmable fixtures, occupancy sensors, and
lighting control systems have been around
for along time, typically as add-ons to a tra-
ditional “dumb” luminaire. Unfortunately,
the efficiency benefits from bolting on an
aftermarket technology will be constrained,
at best, because of traditional light sources’
limited ability to actually be managed.

In contrast, intelligent lighting systems
integrate a range of technologies to simul-
taneously decrease energy usage while
improving functionality. They also include
sophisticated commissioning and config-
uration tools, sensing, networking and on-
board decision-making to deliver light when
and where it is needed, at specific light lev-
els appropriate for the task at hand. Com-
plete intelligent systems reduce integration
risk by ensuring that all components - intel-
ligent luminaire, sensors, networking, and
software - are designed to work together.
This is a fundamentally different approach
than simply switching dumb fixtures over
to run on more efficient solid-state sources.

The key words to focus on here are “inte-
grated” and “system.” Rather than a simple,
stand-alone luminaire that only provides
illumination, intelligent lighting systems
deliver completely new levels of function-
ality while simultaneously driving down
energy usage. By operating according to
a set of user-defined behavioral rules and
responding according to integrated, soft-
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Metrics that matter

For many lighting buyers, particularly those managing large facilities where lighting is
their primary or secondary electricity user, the metrics that matter (once acceptable
light levels are achieved) are economic: energy usage (in kWhr, not W), total cost of

ownership (TCO), and payback.

Buyers have been conditioned over the years to consider payback as the primary
parameter when considering a lighting purchase or retrofit, but TCO is a far superior
analysis tool. TCO provides a thorough, unbiased look at all of the cost drivers
associated with the acquisition and ownership of a lighting system over a given period
of time. Key factors include initial purchase price, energy usage, maintenance, and
re-lamping, less any incentives (tax credits or rebates) and other external system
efficiencies (e.g., BTU reductions, in the case of chilled facilities if the new lights
generate less heat and therefore require less chiller activity to offset).

Payback simply looks at the amount of time until the investment is recouped. This
creates a scenario where a lower initial purchase price on a product, even a product
with only modest energy savings, can look equivalent to a more expensive product
with more dramatic energy savings. It is not until you load in all of the associated
costs and consider TCO that you get a truly accurate picture. «

ware-based intelligence, the system supplies
light as needed while conserving energy.
Because luminaires in an intelligent light-
ing system share a common communica-
tion network, they can communicate with a
centralized controller to provide data about
usage and area occupancy that can inform
subsequent energy-efficiency decisions. They
can also receive updated instructions - indi-
vidually, or as a group. None of these capa-
bilities would be feasible without integration
and a systems-based approach.

Intelligent lighting systems rely on a wide
range of fully integrated components to min-
imize energy usage while maximizing func-
tionality. The essential elements include:

Dimmable luminaires: While some flu-
orescent and incandescent fixtures support
limited dimming options, LEDs offer infinite
dimming granularity. Their inherent control-
lability makes them the perfect light source
at the core of an intelligent lighting system.

Sensing: In order to deliver the proper
amount oflight for a particular application,
the lighting system needs to know what
is going on in that environment. Sensing
options can range from simple occupancy
or ambient light devices to more applica-
tion-specific choices such as ambient tem-
perature or vehicle detectors.

Network: Intelligent lights need a way to
communicate with each other and central sys-
tems. The most capable and commonly used
networking platforms are wireless, though

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

powerline carrier technologies are making
a strong push. Regardless of the transport
mechanism, having a common, standards-
based lighting network in place provides cur-
rent and future integration opportunities.

Centralized controls & software: In
order for intelligent lighting systems to work
as a system and not just a collection of indi-
vidual lights, a centralized control device
and a software interface are needed. These
provide hooks for third-party integration as
well as configuration, control and manage-
ment capabilities.

Measurement and verification: Intelli-
gent lighting systems, with their built-in abil-
ity for logging and reporting kWhr usage, can
provide measurement and verification data
to building owners, utilities, and other inter-
ested parties. For the first time, the economic
value of integrated intelligence can be mea-
sured, analyzed, and managed.

This integrated intelligence and systems-
based approach deliver the last level of sav-
ings, bringing the cumulative total of sav-
ings up to 90% in some applications (Fig.1).

Lighting as a managed asset

While meeting energy efficiency targets is
critical, preserving efficiency gains is equally
important. Because lighting needs change
over time, buildings are at risk of drifting
from their original configuration, which can
erode energy efficiency savings by up to 15%
per year. To ensure ongoing energy efficiency,

LEDsmagazine.com
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the “set-it-and-forget-it” mental-

Total cost of ownership ($ thousands)
v

controls | INTELLIGENT LIGHTING SYSTEMS

lighting, and are part of the whole-

ity of a one-time commissioning 600 sale transformation from simple,
is insufficient. Managers need the <HID 400W energy-inefficient illumination to
ability to re-align lighting deliv- 500 «HIF6LTS value-added system.

ery with a facility’s needs so that Intelligent lighting systems rep-
they can treat lighting as the man- 400 resent a radical state change in the
aged asset that it is. For example, lighting industry that will have pro-
facilities may have seasonal shifts 300 found implications for both the
in working hours that will require 4 dntelligent  industryitself and its customers and

. . 200 lighting
a different lighting program. Part system end users. We are no longer develop-
of the power of intelligent light- 1001 ing standalone islands of function-
ing systems is that they allow ality that deliver illumination - we
the lighting behavior to change 0 I I | are providing illumination sources
1 2 3 5

according to predefined schedules,
and make it simple to re-commis-
sion a facility.

Beyond straight energy sav-
ings, intelligent lighting systems
form the backbone of many “smart
buildings.” Sensor-enabled fix-

tures collect data on usage patterns and
provide that data to users for measurement
and verification. Open APIs enable cross-

Years

FIG. 2. LEDs in an intelligent lighting system deliver a
significant total cost of ownership (TCO) advantage

especially when measured over time.

compatibility and are designed for simple

integration with other building automation
systems. These capabilities far exceed what
most people think about when considering

which tightly align with customers’
needs for high-qualitylight using sig-
nificantly less energy, while creating
the ability to integrate with other sys-
tems for additional benefits down the
road. The lighting customer, mean-
while, will be learning that system-

level intelligence isn't a “nice-to-have” but a
fundamental requirement that delivers real,
tangible economic and functional benefits. )
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test & measurement | MINIATURE SPECTROMETERS

Miniature spectrometers address challenges
of LED research and production

Miniature, portable spectrometer systems can provide accurate in-situ measurements and

analysis of LED light sources for a variety applications, including horticulture, according to
JASON EICHENHOLZ, MARCO SNIKKERS and DENNIS SCHULMERICH.

hanks to the evolution of small,
_|_ handheld spectrometers, applica-

tions such as the testing and binning
of LEDs are more easily managed than with
previous instruments. Indeed, spectrome-
ters can be deployed to measure LED emis-
sion wavelengths as well as brightness and
power output. To appreciate why miniature
spectrometers are viable tools for LED mea-
surement, it helps to understand the typical
performance parameters being measured.

Color and spectral output of LEDs
Although determining the correlated color
temperature (CCT) of incandescent light
sources is fairly simple, as these spectra fit
nicely on a blackbody radiator curve, doing
the same for fluorescent and LED light sources
is much more challenging. Those sources
have very different spectral shapes, making it
harder to perform an accurate fit using tradi-
tional color-filter-based instruments.

The simplest color meters use diodes or
pixels covered by red, green and blue filters.
More advanced systems use tristimulus fil-
ters. These types of systems work quite well
for incandescent light sources but struggle
to provide accurate answers for light sources
such as LEDs. To detect small color changes,
very high color resolution is necessary: reso-
lution a spectrometer can achieve.

A spectrometer captures the light
reflected, transmitted, or emitted by a sam-
ple and uses a dispersing element to split
it into discrete wavelengths, capturing the
spectral data for the sample under test.
JASON EICHENHOLZ, MARCO SNIKKERS and
DENNIS SCHULMERICH are with Ocean Optics
(www.oceanoptics.com).

LEDsmagazine.com

B

FIG. 1. Miniature spectrometers perform well in LED sorting operations, where rapid
data acquisition and measurement accuracy are critical.

Because the instrument captures the com-
plete spectral power distribution rather than
merely measuring power in observer-spe-
cific wavelength bands, the resulting color
measurement is more precise and robust.
There has been much debate on how much
wavelength resolution is needed to make an
accurate color measurement, with compet-
ing resolution standards from CIE (Inter-
national Commission on Illumination) or
ASTM (American Society for Testing and
Materials) varying from 1 nm to 20 nm.
Another standard LED measurement char-
acteristic is color rendering index (CRI). CRI
is a scale quantifying the effect artificial light
sources such as LEDs have on color percep-
tion. Today’s CRI scale is problematic as an
indicator of color quality, particularly when
applied to a white LED that has several peaks

inits spectra. CRIis based on only eight reflec-
tive samples, all of which have low to medium
chromatic saturation. These samples do not
adequately span the range of normal object
colors. What's more, some lights that are able
to accurately render colors of low saturation
perform poorly with highly saturated colors.

As standards-setting bodies devise new
scales that better reflect a range of parame-
ters — color rendering, chromatics discrim-
ination and the like - researchers and qual-
ity-control professionals consider various
measurement tools for a range of LED color
and spectral output applications.

Advantages of miniature spectrometers

For years, most portable color measurement
systems utilized a small, compact spectrom-
eter such as the Ocean Optics USB2000+.
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test & measurement | MINIATURE SPECTROMETERS

Thousands of these systems have been
deployed for testing and binning of LEDs
inside high-volume testing machines. LED
manufacturers need to test the emission
wavelength of each device to ensure the out-
put is within + 0.5 nm of the specified emis-
sion wavelength.

Miniature spectrometers not only pro-
vide quantitative data, they assess other
metrics like brightness and output power
for efficiency calculations. In most cases, it
is more cost effective for a high-volume LED
user — consider the example of a manufac-
turer of LEDs used in signage - to test and
sort a large number of LEDs into smaller
bins than it is to tighten the specifications
for the LEDs from the manufacturer. This
would be impossible to do without the speed
and accuracy of the color measurement from
aminiature spectrometer (see Fig. 1).

Let’s consider speed: Some LED sorters
process as many as 8,000 pieces per hour.
Most miniature spectrometers can mea-
sure and process spectral data for each LED
within 10-50 milliseconds. Spectral data can
be quickly digitized and processed by com-
puter to determine dominant and peak wave-
length values, CIE color values and irradiance
(lumens). Armed with these results for each
LED, the sorter can transport each die or chip
to the appropriate collection bin for storage.

Also, because the spectrometer has no
moving parts, it can more easily withstand
the rigors of continuous operation in an
industrial setting.

Color resolution is another consideration.
Most handheld color meters deliver less than
20 wavelength bands, not enough for accu-
rate or scientific studies. So what if you want
to make a high-resolution color measure-
ment, but can't tolerate the size or weight
of the laptop or even a netbook computer to
make your measurement? The latest min-
iature spectrometer systems — such as the
Ocean Optics Jaz spectrometer — are specifi-
cally designed to perform portable measure-
ments and can operate in the field without
a PC. The unit can be spectrally and radio-
metrically calibrated, pixel by pixel, and
adjusted for an accurate analysis of a broad
range of illumination sources. The instru-
ment also provides an irradiance spec-
trum and additional calculated colorimet-
ric parameters in the field.
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FIG. 2. Measuring the output of LEDs used in greenhouse operations helps growers
adjust LED output to optimize plant growth.

Applications in the field...and beyond
LEDs are in use for all sorts of applications,
but this one caught us by surprise: LEDs in
horticulture. LEDs are configured to stim-
ulate plant growth in greenhouse environ-
ments — and their use for such applications
is, well, growing. Horticulturists are inter-
ested in the effects of light on the growth of
their crops, with much analysis of how the
intensity of blue and/or red light affects both
the growth rate and blossoming of various
floral crops.

Until now farmers and horticulturists
were limited in their options to control and
measure the illumination of their crops. But
recently the horticultural industry has been
experimenting with the addition of red, blue
and white LEDs to existing illumination sys-
tems. The idea is to better tune the spectral
content to match the needs of the crops.
Continuously monitoring the LED emis-

sion spectrum with a miniature spectrome-
ter enables growth patterns to be correlated
with the illumination spectra (see Fig. 2).

Also, it is important to measure photo-
metric parameters in situ for applications
such as street lighting, advertising signage
and hospitality lighting. Miniature spec-
trometers have the advantage of being eas-
ilyreconfigured for different spectral ranges
and resolution requirements.

As LED measurement needs evolve, min-
iature spectrometer technologies and solu-
tions will continue to adapt and provide
accurate, flexible and cost-effective solu-
tions to a host of applications. Capturing
and reporting of the spectral data is evolving
as well. Color and other measurement values
are now available wirelessly on the iPhone,
for instance, or can be transmitted over the
Internet to a private network. There are a
whole spectrum of possibilities. &)
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business | TEST & MEASUREMENT

Merger of measurement companies brings
integrating-sphere expertise under one roof

Labsphere and SphereOptics, two US-based LED metrology companies, merged earlier this year

and are now operating as part of Halma, a holding company that is eyeing further acquisitions, as

KEVIN CHITTIM and DAVID LEIGHTY explain.

awell-known photonics entrepreneur,

Labsphere was established in the belief
that integrating-sphere technology could
improve on existing methods for measur-
ing light. Integrating spheres diffuse and
homogenize light, thereby improving the
accuracy of optical, photometric and radio-
metric measurements.

Labsphere was acquired by a colorime-
ter manufacturer in 1995 and sold to Halma
plc, a British technology holding company,
in 2007. Meanwhile, in 2003, several Lab-
sphere veterans left the company to estab-
lish SphereOptics. In January 2010, Sphere-
Optics was also acquired by Halma and
merged into Labsphere, bringing the inte-
grating-sphere manufacturer full circle.

F ounded in the late 1970s by Phil Lape,

A tale of two companies
During the last several years, Labsphere has
developed products to meet the increasingly
stringent demands to improve the optical
characterization of LEDs. Measurement
systems for LEDs combine an integrating
sphere with electronics, a photometer or
spectroradiometer and application-specific
software to measure, analyze and report
luminous flux, luminous intensity, chroma-
ticity coordinate, dominant and peak wave-
length, FWHM and color-rendering index.
Light metrology systems make up approx-
imately one third of Labsphere’s rapidly
expanding business, a sizable portion of
which are specifically for LED character-

ization. Accelerated LED
J Life Test Stations (Fig. 1) are

used by manufacturers of
solid-state lighting products to help assess
longevity, reliability and quality.

In 2007, Labsphere was acquired by
Halma plc, a UK-based holding group of
36 operating companies. Labsphere joined
Ocean Optics in the Health Optics and Pho-
tonics division of Halma’s Health and Anal-
ysis business sector. Halma’s photonics
companies are established brands with tech-
nologies and products which generate light,
condition light and analyze the interaction
of light with substances. Ocean Optics pio-
neered the field of miniature spectrometers,

KEVIN CHITTIM is President of Labsphere (a Halma plc company), and has also held senior
management positions at Radiant Imaging, Spectra-Physics, Newport and Melles Griot. Web:
www.labsphere.com. DAVID LEIGHTY is the Group Acquisition Executive for Halma in North
America. Email: david.leighty@halma.com. Tel: +1 732 244-1858.
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FIG. 1. An
accelerated LED
life-test station.

and applies that technology to a broad range
of applications, including the development
of LED technology and quality control in
LED production.

Reunification

In 2003, ex-Labsphere president Rob Claflin,
together with an investor group and several
former Labsphere employees, established
SphereOptics to concentrate on the design of
high-end custom systems for light metrology
and remote sensing. SphereOptics’ LCS-LED
measurement systems were used extensively
for single LED measurement in production
and quality-control applications.

By late 2009, SphereOptics’ original inves-
tors were ready to cash out their interests,
and the company was feeling the pressure
of increased competition from Labsphere.
After Halma approached SphereOptics,
the acquisition was completed in just three
months with relatively little delay and dis-
ruption. As competitors, both companies
were growing and profitable, with strong
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management and rapidly expanding mar-
kets. The acquisition brought together the
companies’ technical expertise, and meant
that rather than having two teams compet-
ing to develop and sell similar systems, the
single team can now more quickly develop
new products and get them to market.

Also, most of the open staff positions
that Labsphere was looking to fill as part
of its growth plans were filled by Sphere-
Optics personnel, many of them Labsphere
veterans.

One product arising from the merger is
Labsphere’s Thermal/Optical/Electrical LED
Measurement System (TOCS). At the time
of the merger, both companies were pursu-
ing development of a TOCS system, to enable
measurement of optical properties as a func-
tion of temperature and operating current
using a single instrument. Labsphere’s input
enabled SphereOptics to finalize the product
they had in progress with a sphere design
that met all requirements for compliance
with IESNA LM-79 (Fig. 2).

New opportunities for Halma

With the successful integration of
SphereOptics into Labsphere, and the acqui-
sitions of Fiberguide and the US assets of
Oerlikon Optics completed in the prior
year, Halma has turned its attention to new
opportunities. After announcing record
results in June, the company has earmarked
$150 million for acquisitions of complemen-
tary technology companies and contin-
ues to look for prospects among photonics
businesses.

Companies in LED technology in par-
ticular remain a strong area of interest for
Halma. Part of the company’s acquisition
strategy is to pursue industries and prod-
ucts that are both good for the environment
and have strong and enduring market driv-
ers. Green-energy technology like LEDs is
expected to exhibit growth at a level signif-
icantly above the general economy for sev-
eral years.

While the LED industry is attractive, it is
not the manufacture of standard LEDs that
appeals to the Halma business model, but
the niche markets that either serve the LED
industry or produce LEDs that serve spe-
cialty markets.

In the first category would be the instru-
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FIG. 2. Labsphere’s Thermal/Optical/Electrical LED Measurement System (TOCS)
(see www.ledsmagazine.com/press/25881).

= - 2 PR e

mentation used to test LED performance—
either for on-line process measurement or
for laboratory testing of LEDs for develop-
ment and qualification. This could include
the test of individual LED lamps or LED
displays. Labsphere’s products fall into
this realm, with their integrating-sphere
products and diffuse-reflectance stan-
dards serving a large portion of this mar-
ket. Meanwhile, spectrometers from Ocean
Optics are used by OEMs in complex LED
sorting systems, and its handheld Jaz model
provides spectroradiometric analysis of
LEDs, lamps, flat-panel displays and other
radiant sources.

The other segment that is of interest
would be small manufacturers that pro-
duce LEDs for specialty markets. One such
market is the emerging UV-LED sector. As
a maker of UV water-treatment systems,
Halma has a special interest in UV emit-
ters. LEDs that emit UV light at intensities
sufficient for commercial use could one day
be used in these systems, and may also have
applications in Ocean Optics’ spectrometers.
Halma is also tracking the development of
both broad- and narrow-spectrum LEDs for
scientific and medical use.

The key to Halma’s success is that it
acquires a company with the specific aim
of growing and developing the business. A
good fit with existing sectors and divisions is
critical. When Halma evaluates companies
for acquisition, it looks for established man-

ufacturing businesses with markets, prod-
ucts, culture and values similar to those of
its other group companies. The other essen-
tial ingredient is that the target company
should offer an enduring competitive advan-
tage in the form of intellectual property:
patents, licenses, certifications, specialized
manufacturing expertise, or exclusive appli-
cation-specific knowledge.

Of course, sound financial results and a
demonstrated history of growth are also
important considerations. Halma is not a
turnaround acquirer. It buys successful com-
panies with strong management teams and
gives them the resources to grow even more,
while continuing to operate with a great
deal of autonomy. While company sizes vary
greatly, Halma considers a company with
$20-25 million in sales to be an ideal size for
acquisition, with return on sales and annual
growth rates in excess of 10%.

Whenever possible, acquired companies
retain their original location, brands and
management teams. Halma’s decentralized
operational structure allows its subsid-
iaries to function as independent entities
while reaping the benefits that come from
being part of a large multi-national group.
Finally, Halma strongly believes that capi-
tal investment unlocks new growth poten-
tial for its companies, so it provides the cap-
ital required by its subsidiaries to increase
capacity and capabilities and drive future
growth. &
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Despite an efficiency advantage over other light sources, LEDs can still suffer reliability issues if all

parts of the lighting system, including the driver, aren’t properly protected from over-temperature

situations, says STEVE ROBERTS.

EDs are typically around three times as
|_ efficient as traditional forms of incan-

descent lighting and yet they will still
fail prematurely if not bolted onto a bulky
heat sink. It seems counter intuitive to have
a more efficient solid state light that needs
more heat-sinking than an inefficient tradi-
tional light. Let’s consider an example of two
floodlights: one using a traditional linear
halogen bulb and the other an LED array, to
understand the thermal issues involved. We
will then discuss how to enhance the LED
driver circuit to protect both the driver and
the LED from thermally-related premature
failure, as a robust thermal system design
must account for all elements of the light-
ing system including the driver.

Both floodlights (Fig. 1) have the same
performance in that they both have a radi-
ant power of 5W. Note that watts are the
radiometric units of radiant flux while
the more commonly given specification of
lumens are photometric units of luminous
flux. The relationship between watts and
lumens is not simple and beyond the scope
of this discussion. The point here is that
both floodlights look equally bright to the
human eye and have roughly similar visible
light spectrums.

However, the halogen consumes 150W of
electrical power while the LED needs only
55W. The power equations are as follows:
Halogen:

«5W as visible light (3% of power

consumption)

+ 125W asradiated infrared (83% of power

consumption)

+20W as conducted heat to the housing
STEVE ROBERTS is the Technical Manager
Europe for Recom Power.

LEDsmagazine.com
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(14% of power consumption)
LED:

«5W as visible light (9% of power
consumption)

+45W as conducted heat to the hous-
ing (82% of power consumption)

+5W lost as heat in the AC/DC LED
driver (9% of power consumption).

Thermal environment
Although LEDs are three times more effi-
cient at converting electrical energy into
visible light, they generate more than dou-
ble the conducted heat than an equivalent
halogen source. This is why they run so hot
if the heat-sinking is not adequate.

On top of this increased conducted heat
load, LEDs are more sensitive to over-tem-
perature because they are semiconductor
devices with limited maximum operating
temperature:

Halogen: Typical lamp temperature =
200°C, typical housing temperature = 50°C

LED: Maximum junction temperature =
115°C, typical housing temperature = 65°C

It is important not to allow the LED to
overheat for several reasons. The first obvi-
ous effect is the widely-accepted reduction
in light output that is attributable to arise in
temperature - impacted both by the ambi-
ent temperature and how well the thermal
design cools the LEDs.

Secondly, LEDs have a negative tempera-
ture coefficient. In other words, with increas-
ing temperature, the diode forward voltage
reduces. The coefficient is typically between
-3mV/K and -6mV/K, so a typical LED that
has a forward voltage of 3.3V at 25°C may
have a forward voltage of only 3.0V at 75°C.
If the LED power supply cannot cope with
the reduction in the total string voltage and
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FIG. 1. Comparison of two floodlights: one
using halogen (top) and one using an LED
light source (bottom).

still correctly regulate the diode current, the
LED will be overdriven and overheat, thus
further reducing the forward voltage lead-
ing to thermal runaway. The risk of thermal
runaway is especially prevalent with low
cost LED lamps that use a simple resistor to
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regulate the LED current. In such a case, the
combination of supply voltage tolerance, for-
ward voltage manufacturing tolerances and
temperature coefficient can suddenly tip the
balance between normal operation and self
destruction.

If the LED lamp design is robust enough
such that the short term effects of overheating
the LED such as the reduced light output and
the risk of thermal runaway are negligible, the
longer term effects of an elevated operating
temperature are nevertheless serious.

Failure mechanisms
There are several mechanisms that can
cause a sharp reduction in lifetime with
increased operating temperature. Some of
the mechanisms that have been identified
are chemical deterioration within the LED
that occurs at elevated temperatures (e.g.
accelerated aging due to thermal stress),
humidity ingress and oxidization that
occurs because the encapsulation seal is
no longer hermetic (e.g. epoxy degradation,
contact corrosion or boundary delamination
effects) and accelerated semiconductor fail-
ures due to mechanisms such as dislocation
growth within the silicon, electromigration
leading to hot spots in the junction or metal
diffusion within the electrical contacts
which eventually lead to contact failure.
LED manufacturers spend a lot of time
perfecting their manufacturing processes
to try and reduce the effect of these vari-
ous failure modes. Typical LED failure rates
escalate gradually with a rise in tempera-
ture. But depending on how well a manu-
facturing process is optimized, that failure
rate can have a far greater slope and even a
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fissures that propagate through
the solder joint until the electri-
cal connection eventually fails.
Thus the most common form of
LED failure is an open circuit.
The best way to enjoy a long life
from an LED is to keep the dif-
ference between the room and
operating temperatures low or
never switch it off.

Although power LEDs are
more efficient than many tra-

L
60 70 80 90 100

Heatsink temperature (°C)

FIG. 3. Current vs. temp output from the example

circuit shown in Fig. 2.

sudden significant inflection point with fail-
ures in a broad population of components.
However, all LEDs have one thing in com-
mon: high operating temperatures reduce
the LED lifetime significantly.

The single most likely cause of LED failure
remains mechanical stress, however. When
an LED heats up to its operating tempera-
ture, the encapsulation softens. This allows
the electrical connections and any bonding
wires to move slightly. When the LED cools
down, the epoxy hardens again and this
places a mechanical stress on the bond wires
which eventuallyleads to connection failure.
There are now LEDs on the market that are
fabricated without bond wires specifically to
remove this cause of failure.

However, a similar process occurs in the
solder connections between the LED and
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FIG. 2. Example of over-temperature protection using a PTC thermistor.
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110 ditional forms of lighting, their
power is still limited. This means
it is tempting to run the LED as
brightly as possible to get the
maximum amount oflight out of
it. We have seen that this can be
a dangerous strategy that can lead to early
LED failure if care is not taken to keep the
LED running cool. There have been several
cases where a designer has created a won-
derfully elegant LED housing only to find
that the heat-sinking is not sufficient or the
air flow too restricted. Even a well-designed
LED fitting can still fail in use.

The manufacturer of an LED light fitting
has no control over how and where the lamp
is installed. Problems can occur if there is
insufficient flow of air (e.g. the fitting is a
recessed lamp fitted into a suspended ceiling
which has then been backfilled with insulat-
ing rockwool) or if the ambient temperature
is excessive (e.g. the LED fittings are arranged
vertically on a wall so that the topmost lamp
is warmed by all the other lamps below it). In
such cases the LED can still overheat and fail.

A solution to this problem is to add ther-
mal protection to the LED driver circuit. If
the LED temperature rises too high for what-
ever reason, the LED current is reduced to
reduce the power dissipation within the
LED and keep the temperature below a des-
ignated maximum. One of the simplest ways
to add thermal protection is to use a pos-
itive temperature coefficient thermistor in
the LED driver circuit.

Thermistor protection circuit

Fig. 2 shows an example using the Recom
RCD series LED driver. As the tempera-
ture rises above a certain threshold, the

LEDsmagazine.com
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FIG. 4. Using two thermistors to protect both the LED and driver from

over-temperature.

resistance of the PTC thermistor increases
sharply and causes the LED drive current to
be rapidly reduced (see Fig. 3). A nice feature
of the RCD driver is that it has two indepen-
dent dimming inputs, so the LED can still
be dimmed normally using the PWM input,
while the over-temperature protection uses
the separate analogue dimming input to
watch over the LED temperature.

By choosing a suitable thermistor and
resistor network, the thermal derating point
can be made at any chosen temperature. The
circuit also gradually dims the LED as it
comes close to its maximum operating tem-
perature so that the reduction in light out-
put is not so obvious at first. This is a more

pleasing solution than other brute force
solutions that use a thermal limit switch
that simply cuts the current to the LED if it
overheats until it cools down again. It is also
often better to have some light output if the
LED overheats than to switch the LED off
completely and lose all of the illumination.
The added complication of adding just three
resistors to the driver circuit will not notice-
ably reduce the overall system reliability nor
add much to the overall cost but the lifetime of
the LED fitting will be substantially increased
and the down-time and maintenance costs for
the light fitting will be greatly reduced.
Finally, it must be said that at elevated
operating temperatures the driver reliabil-
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ity will also be reduced. Ideally, the driver
should be mounted separately from the LED
module so that it is always operating at room
temperature, but many lighting designers
prefer an all-in-one solution for aesthetic
reasons. Many even go so far as to mount
the driver directly onto the heat sink or next
to the hot LEDs on the circuit board - the
worse place of all to position the driver.
Recom RCD drivers include an internal
over-temperature protection circuit that
will switch them off if they get too hot and
they are also designed for high reliability,
both at room temperature and at high ambi-
ent operating temperatures (for example, the
MTBF reduces from 600,000 hours at 25°C
to a still very respectable 500,000 hours at
71°C). But if the driver and the LED must be
mounted closely together in one unit, then
the thermal derating circuit shown above
will also extend the lifetime of the driver.
The reduced LED current at high operat-
ing temperatures will also reduce the inter-
nal heat dissipation within the driver and
help it to run cooler. It is, of course, possi-
ble to add a second PTC thermistor in series
with the LED thermistor so that both the
LED temperature and the driver tempera-
ture can be monitored with the same cir-
cuit (Fig 4). Two different thermistors can
be chosen to match the maximum operat-
ing temperatures of the driver and LED. &)
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lighting | COMPATIBILITY

System compatibility testing improves
reliability of LED lighting devices and systems

In the second article in his series on compatibility and reliability, PHILIP KEEBLER explains how

the concept of system compatibility was developed and how it applies to today’s electronic

lighting products.

roviding a solid-state lighting (SSL)
P product to a utility or customer that
is reliable and compatible with the
utility power system and customer’s electri-
cal environment saves money—there’s no
doubt about it. With the amount of capital
required to develop and market advanced
lighting products like SSL devices, man-
ufacturers simply cannot afford to spend
money on cleaning up utility and customer
problems caused by poor and failed perfor-
mance. Stakeholders in the lighting indus-
try are learning that the performance of an
electronic lighting product is not just about
efficiency and energy savings. Total product
performance must be addressed by manu-
facturers if end users are to trust and invest
in higher-performance lighting products.
Total performance must include efficiency
and energy savings combined with reliabil-
ity and compatibility with a central focus on
providing higher quality of light and color.
This second article in our series (see
Links) defines a relatively new concept -
system compatibility - as applied to elec-
tronic lighting. It looks at why the concept
was developed, and how it applies to today’s
lighting products.

Definition of system compatibility

System compatibility is defined as the abil-
ity of a device, equipment or system — gener-
ally a load - to function satisfactorily with
respect to its power-supply electrical envi-
ronment without introducing intolerable
electrical disturbances to anything in that

environment. This definition applies equally
to both the utility power system and the
electrical environment inside the custom-
er’s facility (see Fig. 1) in both directions
i.e. the electronic lighting product must
not exhibit poor performance or fail prema-

current problem or voltage distortion problem
when combined with the non-linear nature of
the other electronic loads in the facility that
can cause overheating of transformers or
power conductors in the customer's facility.
Similarly, harmonic currents from lighting

C tibilit C tibilit .
Utility power ompatbirty faciﬁ?ys?ll:ci:ical ompatibity Electronic
system C— environment C— lighting product

FIG. 1. System compatibility is a two-way street.

turely when subjected to common everyday
electrical disturbances in the customer’s
environment whether the disturbance orig-
inated from the utility power system or the
electrical system in the customer’s environ-
ment. Similarly, the electronic lighting prod-
uct must not cause a performance problem
with the customer’s electrical environment
or the utility power system.

This two-way approach to providing com-
patibility also ensures that electronic prod-
ucts like SSL products can co-exist in the
same electrical environment where other elec-
tronic products are installed without problem.
For example, a minor voltage sag that occurs
everyday at 2:04 pm when the customer next
door turns on a piece of industrial equipment
must not cause electronic lighting products in
the adjacent facility to malfunction or fail pre-
maturely. On the other hand, all of the elec-
tronic lighting products installed in a cus-
tomer facility must not cause a harmonic

PHILIP KEEBLER is with the Electric Power Research Institute (EPRI), an independent, non-profit
company that provides engineering research, development and testing for the electrical utility

industry (www.epri.com).

LEDsmagazine.com

products installed in several customer facili-
ties must not combine in a negative way when
also combined with other electronic loads to
cause a high level of voltage distortion at the
point-of-common-coupling (PCC) - the point
where the service entrances of facilities come
together on the utility power system.

With modern lighting products being all-
electronic, utilizing electronic power sup-
plies that produce high-frequency radiated
and conducted emissions, electronic lighting
products must not cause electromagnetic
interference (EMI) problems with loads in
the same facility or in the facility next door.
Hundreds of other compatibility problems
have occurred in the field that could have
been avoided if the products had undergone
system compatibility testing at EPRI.

Why was the concept developed?

Before discussing why the system compati-
bility concept was developed, it is necessary
to take a look at three basic areas. These
areas are important when characterizing
(i.e. testing) end-use loads such as LED light-
ing devices and systems. At the beginning of
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the power system are generators. Generators
are located in power plants which inject
power into the utility transmission system.
The transmission system delivers the power
to the utility distribution system where it
is then delivered to the customers’ revenue
(or electric) meter. Across the power sys-
tem, there are three basic important crite-
ria regarding waveforms of the voltage and
current, namely the shape, the amplitude
and the frequency of the waveform.

Each of these areas — generation, trans-
mission, and distribution - is associated
with a level of exposure to utility-power-
system events and acts of nature e.g. thun-
derstorms. Power-system and natural events
will (and always will) cause electrical dis-
turbances to propagate down the system
and into customer facilities. The operation
of today’s non-linear loads and the custom-
er’s electrical system also cause numerous
disturbances to occur that impact the oper-
ation and performance of electronic light-
ing products. Advanced lighting technolo-
gies like SSL lamps and fixtures are by no
means spared from these problems, as we
will see in the following discussion.

Linear and non-linear end-use loads

In the early days of the power system, end-use
loads were either resistive or inductive with
few capacitive loads. Resistive loads were
made up of incandescent lamps and heater
elements. Inductive loads were made up of
small to large motors in all customer seg-
ments: residential, commercial and indus-
trial. End-use loads - such as the televisions
and stereos and some other household appli-
ances your grandmother used to have - used
analog power supplies to drive analog cir-
cuits and banks of inefficient vacuum tubes
used for amplifiers and other circuits neces-
sary to produce video and audio broadcasts.
These loads were mostly inductive and par-
tially capacitive. The inductive nature of these
loads originated from the large, bulky and
heavy transformers used on the front end of
these power supplies that would step-down
household voltage (i.e. 120 volts) to a smaller
AC voltage (e.g. 36 volts) before it could be
applied to a tube-based rectifier. Once recti-
fied the voltage was held relatively constant
by a voltage regulator so the voltage would
not change when the load changed, and it
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could be applied to the circuits that needed it.

The nature of the loads was such that a
smooth sine wave of current was drawn
from the electrical system in the custom-
er’s facility when the appliance or load was
turned on. The currents drawn by the loads
in a facility are then passed on to the utility
power system through the service entrance.
This waveform “smoothness” resulted in a
current that was essentially the same shape
as the voltage i.e. a sine wave. Because of
the similar shape between the voltage and
current waveforms, the term “linear load”
was coined. Utilities were happy with the
fact that the current looked a lot like the
voltage. Thus, the majority of early end-use
loads were linear loads, and did not cause

Linear voltage sine wave

Linear current sine wave

Linear voltage sine wave

Non-linear current sine wave

N

to draw current only near the peak of the
voltage sine wave. Fig. 2 illustrates the dif-
ference in current drawn by linear and non-
linear loads. The waveshape of the current
drawn by power supplies that used diodes in
the bridge rectifier instead of tubes, as well
as transistors instead of voltage regulators,
began to get more non-linear as power sup-
plies continued to advance.

SMPSs and power factor

With advances in power electronics and
microelectronics, power supplies contin-
ued to advance. A new type of power supply,
called a switch-mode power supply (SMPS),
emerged and began to replace analog power
supplies. Some of the primary advantages of
using SMPSs include
higher efficiencies,
lighter weight, and
consumption of less
space on a printed cir-
cuit board.

The utility power
system is not designed
to support high pene-
trations of non-linear
loads with high har-
monic currents and

No harmonic currents
ITHD = 00/0

FIG. 2. Waveshape of input line current for (left) linear load

and (right) non-linear load.

harmonic problems in customer facility and
utility power systems.

After the advent of diodes and transistors,
end-use loads began to slowly change in how
they were designed. The commercial avail-
ability of diodes with higher operating volt-
age and current characteristics allowed the
power supply designer to eliminate the need
for a stepped-down voltage, and thus elimi-
nate the need for a large step-down trans-
former. The development of transistors that
could handle larger amounts of power and
handle larger operating voltages gave rise to
new power-supply designs. Not only did the
design of power supplies began to change but
also their characteristics of the input current
theyrequired to operate also began to change.

Unlike linear loads, which drew a smooth
sine wave of current, power supplies began

No harmonic currents
ITHD = 2370/0

poor power factor.
High harmonic cur-
rent levels cause utility
transformers to over-
heat, while unaccept-
able voltage distortion
influences the quality of the line voltage. High
harmonic current levels can also cause trans-
formers inside customer facilities to overheat.
Electrical systems inside customer facilities
typically include a dry-type transformer spe-
cifically for reducing facility voltage to a volt-
age suitable for lighting types (usually 277 or
120 volts). In facilities with three-phase power
systems, harmonics currents on each phase
result in additive high currents on neutral
conductors, many of which are not rated for
these currents.

Today’s modern SMPSs utilize an addi-
tional circuit at the power supply input. This
circuit is called an active power-factor cor-
rection (APFC) circuit. The job of the APFC
circuit is to remove the non-linearity in the
AC input current drawn by the end-use load.
This is accomplished by “adding in” the miss-
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ing part of the sine wave of current. Add-
ingin the missing part of the current
waveform removes the harmonic
distortion from the sine wave

of current. Removal of the
distorted current increases

the power factor associ-

ated with waveform distor-

tion. The APFC circuit also

shifts the current waveform

in time so that the waveform

is lined up (or synchronized)
with the voltage sine wave. This
synchronization provides a near-unity
power factor called displacement power fac-
tor. Combination of the two power factors
results in the true power factor.

Many of today’s electronic lighting prod-
ucts use APFC circuits in ballast and driver
design to remove harmonic current distor-
tion and correct for lower power factor. Cor-
recting for high harmonic current requires
energy dissipation within the ballast or
driver which impacts the overall efficiency
of the lighting device. Some manufacturers
think that the lower the harmonic current,
the better. System compatibility testing at
EPRI fully characterizes the improvement in
harmonic current distortion and true power
factor. Measurement of total harmonic cur-
rent distortion and true power factor are
carried out under various input voltage con-

e
—
—
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Utility electrical environment

compatible with the public power system,
and did not fail prematurely. The
front end of an analog power sup-

plyis essentially the primary of

Lighting

panel
EI: Electrical
switchgear

Customer’s electrical environment

the step-down transformer.
The use of the transformer
provided inherent inductive
protection against damage
to the power supply caused
by electrical disturbances.
(The classification and defini-

L

e

FIG. 3. The total electrical environment
for electronic lighting products (ELP).

ditions and operating modes for the elec-
tronic lighting product. As a part of EPRI’s
compatibility concept, guidance is provided
to manufacturers regarding how much cor-
rection is really needed. In most designs, the
amount of correction can be adjusted at the
EPRI Lighting Lab during the compatibility
testing as a part of manufacturer guidance.

Increased susceptibility to disturbances

Migration from analog power supplies to
SMPSs introduced some serious concerns
in ensuring that end-use loads including
electronic lighting products were reliable,

tion of all electrical disturbances
will be discussed in an upcoming
article.) Destructive voltage waveforms
such as voltage surges and voltage transients,
which are events characteristic of the com-
mon everyday electrical environment, inci-
dent upon an analog power supply will not
likely cause permanent damage to an analog
power supply unless the surge or transient is
very high in voltage. However, the same volt-
age surges and transients that pose essen-
tially no threat to analog power supplies will
likely cause permanent damage and failure
to SMPSs.

Electronic lighting products with APFC
circuitry are even more susceptible to per-
manent damage and failure from destruc-
tive electrical disturbances than products
without APFC circuitry. APFC circuits pro-
vide several benefits to power-supply cir-
cuits used in electronic lighting devices.

Kingbright
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Aside from reduced harmonic line currents
and improved power factor, benefits include
providing a wide range for universal voltage
(e.g. 120 to 277 volts) input while holding the
DC bus voltage constant as the line voltage
and lamp current vary.

APFC circuits are used in all electronic
fluorescent ballasts designed to drive linear
(tubular) lamps and plug-in style CFLs. Most
LED driver circuits also use APFC circuits
as well. Some LED driver circuits do not use
APFC circuits and will have high harmonic
current distortion and poor power factor at
the line input. High harmonic current lev-
els in any electronic lighting product may
or may not cause problems with the facil-
ity electrical system depending upon prod-
uct wattage and how many products are
installed in a facility, among other factors.
Low-wattage products which are lightening
up on the amount of correction may indeed
cause a problem in facility electrical sys-
tems, depending on how many products are
used in a single system.

............................................................
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All electronic lighting products are sus-
ceptible to malfunction and damage from
electrical disturbances. In the early days,
electronic lighting products used passive
power-factor correction (PPFC), because
integrated controls for APFC circuits were
not yet available. PPFC designs use a large
inductor tuned with a capacitor to provide
an LC resonant circuit typically tuned to the
frequency of the harmonic with the largest
harmonic current. Electronic fluorescent
ballasts for T8 applications were the first
series of lighting products to use PPFC. This
inductor in the front end of the ballast cir-
cuit also provided some protection for the
ballast against transient and surge voltages.

Electronic lighting products that use
APFC circuits in the front end of their designs
are significantly more susceptible to mal-
function and damage from electrical distur-
bances than products that use PPFC circuits.
APFC circuits contain atleast one integrated-
circuit chip to provide for sensing of the non-
linear current drawn by the ballast or driver

Part 1: Compatibility and reliability are key factors in the design of LED lighting devices and
systems LEDs Magazine Sept/Oct 2010 p.69: www.ledsmagazine.com/features/7/9/4

Part 3: What does compatibility mean for today's electronic lighting products, particularly
LED devices and systems? To be published on LEDs Magazine website, November 2010

www.ledsmagazine.com/features/7/11/1

and for determining how much correction is
needed to reshape the current. In addition,
APFClighting products contain a main power
transistor device that acts as a switch to oper-
ate the correction circuit. This transistor,
along with other semiconductor devices such
as diodes, are used for signal shaping and for
rectification of large currents associated with
APFC operation. The presence of these com-
ponents also adds to increased susceptibility
of the lighting product. When a transient or
surge damages one of these sensitive compo-
nents, the APFC circuit will fail resulting in
a likely shorting of the APFC power transis-
tor. This is the primary reason that electronic
lighting products with APFC circuits should
be protected from these disturbances. Protec-
tion is typically provided through the use of
one or more surge protection devices (SPDs).
Testing at EPRI determines several perfor-
mance factors with respect to the use of SPDs.

EPRIresearch has shown that some types
of APFC circuits will go unstable when the
ballast or driver is subjected to certain types
of electrical disturbances that contain spe-
cific harmonic frequencies in the voltage.
This voltage distortion results from operat-
ing end-use loads with harmonic content.
EPRI testing can determine if a specific elec-
tronic lighting product has an unknown,
potentially-destructive sensitivity to dis-
torted voltages. &)
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continued from page 80 I.a S t W 0 r d

7. Attractive exit scenarios in 2-5 years:
VC investors eventually need to get their
money back (and ideally a nice return),
and to do this, one typically has to sell the
company to a much bigger company. The
current lighting market has a number of
large players that have a track record of
being acquisitive, adding bolt-on acquisi-
tions to fill their product pipeline and dis-
tribution channel. If history is a guide, the
LED revolution should bring about a num-
ber of mergers and acquisitions within the

lighting industry over the next few years
as new LED technologies secure market
share.

The confluence of the aforementioned
elements has set the stage for an accel-
erated adoption of LED lighting technol-
ogy.Iam encouraged by this, because LED
lighting is an excellent step we can take on
the long road of becoming a clean-energy/
clean-tech society, and should likely be
rather profitable for some VC investors

and LED entrepreneurs. While I am a big
proponent of long-term clean-energy solu-
tions like wind and solar power, we need
some short-term wins to satisfy society’s
short-term gratification and to sustain the
momentum to drive the clean-tech revolu-
tion forward. LED lighting offers us a highly
visible, readily-available technology, with
benefits all Americans can understand and
it couldn’t be much easier ... we all can do
our part to help save the planet with the
flick of a switch. &)

OR MARY DONNELLY (U.S. SALES) AT maryd@pennwell.com

LEDNLIGHT BY GAGGIONE

Narrow and color mixing like
no other

The 45 mm Series optimized for:
* Cree MCE for 11 degrees FWHM
* Seoul ZP5-11 for 8.4 degrees FWHM

Lecd@Light

b, GAGEIONE

Email: lednlight@gaggione.com
Web: www.lednlight.com

MACROBLOCK, INC.

Macroblock Presents MB1666| for
Street Light Applications

MOS embedded, driving an array of IW LED from 10~12V DC by
48V DC power supply, maximum constant output current reaches 1 A.
High Efficiency — Maximum efficiency 97%, and the hysteretic PFM
improves the efficiency at lighting loading.

Protection Upgrade — UVLO/OCP/Start-Up/Thermal Protection/
LED open-/short-circuit.

Simplified Design— Only 5 external
components to simplify the circuit
design and reduce cost.

| --1;131 m J

Powar Switch Embeddod, Driving an Array of
1014 pieces of 1W LEDs by 5
Maximum Constant Output C

ngrant s g P LED Lighvtrg ared Breet Liged Agpeicstrns

Email: marketing@mblock.com.tw
Web: www.mblock.com.tw

DC Power Supply
n Reaches 14

UPEC ELECTRONICS CORP.

Virtual 60’ TV in UPEC

Video Eyewear

UPEC provides 60” virtual screen within only 50g Eyewear, you
can enjoy the personal portable theater anytime and anywhere.
The media player is equipped with USB2.0 port and built-in 1G

* NTSC/PAL automatic selection mode
* FCC, CE, EMI, EMC, RoHS compliant
* Applicable for mobile phones and various video devices

* Support TF(Micro SD) card =

Email: ledsmg@u-pec.com
Web: www.u-pec.com

memory (up to 32G supported), it brings more leisure time to you.

VOSSLOH-SCHWABE

More than (just) warm white light ...

Vossloh-Schwabe’s new Line, Spot and Mini HC (high CRI)
LED modules are ideal for a wide variety of luminaire types and
light intensities for shop, museum and home lighting purposes
where superior colour rendering is needed.

These VDE-certified LED modules with compact design deliver
an outstanding colour rendering value (Ra) of 85 or 92 with
warm white LEDs.

WWW.vs-optoelectronic.com
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last word

Seven drivers for outdoor LEDs

Seven market forces are setting the stage for accelerated adoption of outdoor LED

lighting, says JEFF BOCAN of venture-capital firm BERINGEA LLC.

y fellow readers of LEDs Magazine
I\/l will be fully aware of the LED

revolution for outdoor lighting.
However, for industry outsiders and the
general public, the recent and rather sud-
den emergence of LED-based lighting is
a curious and welcome development. The
venture-capital (VC) community in par-
ticular is making its awareness and inter-
est known in an aggressive and impactful
way. Over the last two years, VCs (my firm
included) have stroked checks for a couple
of hundred millions of dollars into many
LED-lighting related companies. Funding
has ranged from new LED technologies to
light-engine manufacturers and control-
system technologies amongst others in
2010 alone.

As a VC who has spent recent years ana-
lyzing and subsequently investing into the
outdoor LED lighting sector, I wanted to
share my enthusiasm and the investment
logic for why many VCs believe this market
is set to explode. The outdoor LED market
is rather non-existent at this point in time,
but over the past two years there has been
significant technological advance, cost
reductions and increased market aware-
ness of LED lighting, positioning the mar-
ket for explosive growth. The forces of tech-
nological progress, innovation and buyer
motivation are on the outdoor lighting
industry’s horizon, and the winds of change
are in the air.

In my view, the following seven forces are
driving the outdoor LED lighting revolution
and making the LED marketplace particu-
larly attractive to investors:

1. LED technology/product quality: LED
lamps are finally good enough to replace
existing lamps (in terms of photometrics/

80
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light output in the desired area). However,
not all LED lamps are equal. A lot of cheap
Chinese-made LED products are flooding
the market (and some bad American-made
products too) which will most certainly
leave buyers disappointed - like with any-
thing, you get what you pay for. My fear is
that potential spectacular product failures
of inferior (but cheap) LED product will poi-
son the market enthusiasm for LED technol-
ogy. Hopefully, the market will quickly learn
that LED luminaires are not a commodity.

2. Cost-competitive/strong
return on investment (ROI)
metrics: LED lamp costs have
come down to a level that -
when factoring in energy sav-
ings, longer product life and
especially reduced mainte-
nance - offers a compelling

investment for municipali-
ties, corporations, utilities
and institutions.

3. Stimulus funding and “green” subsi-
dies: The famed “Stimulus Program” pro-
vided hundreds of millions of dollars to
cities for energy-efficiency programs and
this cash is just now hitting city coffers.
Utilities are offering rebates to customers
for LED purchases as well. These subsidies
make LED purchases more attractive and
are helping the industry get down the cost
curve with accelerated scale.

4. Municipalities are moving up the learn-
ing curve: LED lighting products are highly
technical and there is a substantial differ-
ence in product quality between cheap
knock-offs and market-leading products.
Over the past two years, many municipal

R

and utility purchasing departments have
been educating themselves on LED technol-
ogy (e.g. the importance of thermal man-
agement for LEDs) and conducting eval-
uations of various LED lamps. The DOE’s
Municipal Consortium has been particu-
larly helpful, and this market-wide edu-
cational effort will enable the majority of
the market to rapidly follow early-adopter
cities such as Ann Arbor and Los Angeles.
In short, the market should move pretty
quickly, even taking into account that
most of the buyers are gov-
ernments and utilities — nei-
ther entity is oft mentioned
in a sentence with the adverb
“quickly,” but the planets
seem aligned.

5.Public embrace of “green”
technology and concern
about reducing carbon foot-
print: The public has raised

% its expectations for “green”

behavior and action from
cities, companies and institutions. A syn-
chronized push/pull dynamic is developing
and accelerating the market, whereby citi-
zens are “pushing” for greener institutions,
while those institutions are being “pulled”
by stimulus funding, rebates and aggressive
LED lamp salespeople!

6. Incumbent politicians scoring politi-
cal points: The installation of LED lights
is a quick and highly visible action for local
politicians to demonstrate that they are pro-
active in “greening” their communities. In a
US election year poised to be dangerous for
incumbents, outdoor LED lighting is a tan-
gible benefit a politician could point to and

take credit. » page 79
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ILLUMINATING THE DARKNESS
OF SHORTAGE.

The market is in short-supply due to the scarcity of electronic

.components. Facing the darkness of Shortage, ALT comes to

light up the market by providing the fastest delivery and the
rightest High Power LED.

Aurora™ \/5

720 Im / MR16
<
Wy -

W0

3 DAY LEAD-TIME : The Fastest in the LED Market

Aurora™ V5 Brightens up the World with 7W / 720Im

To have more information about delivery and Aurora V5 products,Direct contact :

PV Come to visit us at
%7 » Aeon Lighting Technology Inc. H.K. Int’l Light Fair Autumn

-V Y 5C-B41
./.‘.LI 4 27-30/10/2010
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Y CREE XLAMP® LEDs ARE THE

SIMPLEST

WAY TO CONSISTENT LIGHT.*

§ b
|1II

Lyl

* OUR SINGLE TWO-STEP MACADAM ELLIPSE BIN DELIVERS

INCANDESCENT-LIKE COLOR CONSISTENCY WITHOUT
COMPLEX COLOR MIXING.

Find a Cree Solutions Provider or authorized distributor at
_ www.cree.com/xlamp or call 800-533-2583.
i AT B

A= ==
CREE@
up to1500 Im upto 855Im CREE EASYWHITE™ -I % — ]

@ 20w @10w technology delivers pre-mixed LEDs to
XLamp® XLamp@' L) CELE BT l.)rig.htnes.s EEecIHcations Photos are illustrative only and may not depict actual installations. Cree, XLamp and the Cree logo are
MP-L LEDs MC-E LEDs It’s as easy as picking a lightbulb. registered trademarks, and Lighting The LED Revolution and EasyWhite are trademarks of Cree, Inc.
JS
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