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NEC ELECTRONICS

A vision of light.

LED Lighting. Create it. Change it. Control it.

Feast your eyes on the world‘s first microcontroller with
integrated constantcurrentdriver forlarge-scale high brightness
LED systems. Or experience LED driving and power factor
correction from a single ultra low power microcontroller.

Two families supported by graphical tools that let you create
complex lighting sequences, colour mixes, fine-step dimming
and DMX512 or DALI communication; it only takes three
simple steps and no microcontroller experience.

Backed up by the first-class support you expect from one
of the world‘s top microcontroller suppliers. Not to mention
low-voltage MOSFETS, optocouplers, LED driver ICs, ZigBee™,
Powerline devices and much more. Unique solutions from
NEC Electronics, created to help you create yours.

www.eu.necel.com/lighting
Empowered by Innovation N E‘
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CITILED delivers more light output with less power!
®O0ver 100 Im/W @®High efficiency type ®@High color rendering type

CITILED highest lumen output
1335 Im, 100 Im/W

wew

13.39W

CL-L233-C13 Series
IF:720mA

3000K (Ra85) : 900 Im* 67 Im/W
5000K (Raé5) : 1335 Im* 100 Im/W

o\

3.26W

CL-L102-C3 Series
IF:350mA

5000K (Ra85) : 255 Im* 78 Im/W
3000K (Ra85) : 220 Im*+ 68 Im/W
5000K (Ra65) : 340 Im+104 Im/W

& CITIZEN ELECTRONICS CO.,LTD.

Distributors Italy : Velco S.p.a. (velcos,..

Contact person : Paola Tonel Tel : +39-0444-822-922 E-mail : info@velco-electronic.com
Germany / Austria / Swizerland : Endrich Bauelemente Vertriebs GmbH ol
Contact person : Albrecht Lohrer Tel : +49-7452-600756 E-mail : a.lohrer@endrich.com

England : Marl International Ltd. (Optosource)

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

France : Eurocomposant

Contact person : Patrick Fichot Tel : +33-1-30-64-2602 E-mail : pfichot@eurocomposant.fr

Spain / Portugal : Antonio Lopez Garrido, S.A.

Contact person : Jose Luis Garrote Tel : +34-96-192-06-34

E-mail : ventas@algsa.es (for sales) /laboratorio@algsa.es (for technical assistance)

Scandinavia / Baltic states : Arrant-Light Oy [EEZCA 0N

Contact person : Janne Makinen Tel : +358-2-2462-300 E-mail : janne.makinen@light fi
Belgium / Netherlands / Luxembourg : Elincom Electronics B. V. i
Contact person : Michiel Wubs Tel : +31-10-264-0270 E-mail : m.wubs@elincom.nl

4.46W

CL-L251-C4 Series
IF:480mA

5000K (Ra83) : 340 Im+76 Im/W
3000K (Ra85) : 290 Im+65 Im/W
5000K (Raé5) : 425 Im+95 Im/W

P Please contact us for samples!

CITIZEN

Contact

Europe Tel : +49-69-2992-4810
North America Tel : +1-847-619-6700
Japan Tel : +81-3-3493-2716
Asia Tel : +852-2793-0613
Other area inquiry@ce.citizen.co.jp

@ Request / Inquiry
E-mail . inquiry@ce.citizen.co.jp

Website : http:/ce.citizen.co.jp/e
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= e Superb LED Lighting by , Korea
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Dohyeon B/D 4F #128-6 Nonhyeon-dong, Kangnam-Gu, Seoul Korea, .
www.exleds.com Tel :82-2-3443-5360 ext309 E-mail :info@daejindmp.coke = =8
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The City of New York has commenced
trials of LED fixtures from nine
manufacturers at locations in Central
Park and on the FDR Drive (see p.9).
Photo credit: Ryan Pyle.
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long-term outlook remains bullish

Bob Steele, Strategies Unlimited

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

| qMaES


http://www.qmags.com/clickthrough.asp?url=www.ledsmagazine.com&id=13786&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.qmags.com&id=13786&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.ledsmagazine.com&id=13786&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.qmags.com&id=13786&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

LEDs

commentary

he US Department of Energy (DOE) has

received, from Philips, the first submis-
sion for the Bright Tomorrow Lighting Prize,
usually known as the L Prize. The lamp,
an LED replacement for a 60W incandes-
cent, will now be extensively tested to see if
meets the competition requirements, such
as producing 900 Im using less than 10W.
Performance testing by independent labo-
ratories will be followed by long-term lumen
maintenance testing and field assessments.
Aswell as receiving cash, the winning entries
in each of three categories will be considered
for federal purchasing programs and utility
incentive programs — these should prove to
be the real prize. The fanfare surrounding the
Philips submission should not disguise the
fact that this is not a “done deal” — entries
will be accepted in this and other product
categories until a winner is declared, which
presumably will not happen until the win-
ners are commercially available in volume,
rather than being prototypes with best-pos-
sible performance.

Another DOE program is the Quality
Advocates pledge and the Lighting Facts
labeling scheme. Partners sign up volun-
tarily by taking the pledge, and then sub-
mit their products along with performance
data measured according to LM-79. Once the
data has been scrutinized, a Lighting Facts
label is issued, which contains key perfor-
mance data and is designed to give purchas-
ers confidence that the product will operate
according to the claims made on its pack-
aging. We've all seen labels that say things
like “14W compact fluorescent replaces
75W incandescent.” Unlike such claims, the
Lighting Facts labels are backed by facts and
can be believed. Enter Philips, which risked
undermining all this good work. Philips LED
lamps carrying Lighting Facts labels went on
sale in The Home Depot, a major US retail
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Philips eyes the prize
for LED lamps

store. Unfortunately the Philips lamps group
had not signed up to the DOE’s program, and
had simply created its own replica Lighting
Facts labels for the packaging. The problem
was brought to the DOE’s attention by a rival
manufacturer. Philips apologized, blaming
an internal procedural error, and joined the
program, submitting its LED lamp data ret-
rospectively. DOE has not yet explained what
action it might take.

Around the same time, at an analyst day,
Rudy Provoost, CEO of Philips Lighting,
highlighted how the continuing advance-
ments in LED lighting will result in indus-
try growth. For lighting applications, Philips
predicts an overall growth in market volume
and value between 2008 and 2020, driven by
increasing demand for all-inclusive, tailor-
made solutions. LED-based applications
will capture a rapidly growing share of the
market since they offer increased possibili-
ties for customers, such as intelligent con-
trol, dynamic ambience and improved total
cost of ownership. In turn, this will trigger
a higher willingness to invest.

For lamps, Philips forecasts a steady
decline in unit sales due to the replacement
of conventional lamps by LED lamps with
longer lifespan. However, the market value
oflamp sales will grow significantly because
retrofit LED lamps have higher prices, which
can be justified by longer lifespan and energy
savings. Philips’ predictions show that LED
lamps will take the lion’s share of the market
by 2020, so clearly its commitment in this area
goes way beyond trying to snag the L Prize.

-—’m .
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www.sylvania.com/LED

CESIGN INSTALLATION MATHMTENAMNCE

LED system solutions start with SYLVANIA.

SYLVANIA, together with OSRAM Opto Semiconductors, brings you specialized LED solutions. The combined
expertise of two industry leaders ensures that every detail of your LED system development is in good hands,
from concept through installation and field service support. SYLVANIA’s innovative business approach gives you
the edge, and our system support and 5-year product warranty gives you continued confidence in our services.

For more information, call 1-800-LIGHTBULB or visit us at www.sylvania.com/LED.

Opto Semiconductors
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Optimizing LED Performance

sapa:

NUVENTIX

Solid-State Lighting: Safety Certification
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Todd Straka, Intertek

Visit www.ledsmagazine.com/webcasts to
access upcoming and archived presentations.
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Strategies in Light 2010

Strategiesin Light.

The Leading Events for the Global LED and Lighting Industry

February 10-12, 2010
Santa Clara, California, USA

LED Japan 2010/Strategies in Light
September 28-29, 2010
Yokohama, Japan

Strategies in Light Europe 2010
September 28-29, 2010
Frankfurt, Germany

MORE: www.strategiesinlight.com
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Light Emitting Diodes 2009
October 20-22, 2009
San Diego, CA, United States

Hong Kong International Lighting Fair
October 27-30, 2009
Hong Kong Convention & Exhibition Centre

Professional Lighting Designers Convention
October 28-31, 2009
Berlin, Germany

3rd International LED Forum
November 11-12, 2009
Moscow, Russia

LDI 2009
November 19-22, 2009
Orlando, Florida, United States

OLED Lighting Design Summit
December 2-3, 2009
Boston, MA, United States

ForumLED
December 3-4, 2009
Lyon, France

White LEDs
December 13-16, 2009
Taipei, Taiwan

MORE: www.ledsmagazine.com/events

Featured Companies

The following have recently been added to the
LEDs Magazine site as Featured Companies
(see www.ledsmagazine.com/buyers/featured):
Glacial Light + EnergyLED Corp
- Aeon Lighting Technology
+Cree Inc. - Infineon Technologies
- Stanley Electric
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CREE XLAMP LEDs FOR ARCHITECTURAL, RESIDENTIAL, COMMERCIAL & OUTDOOR LIGHTING

Ao EITING s,
 ————

CREE XLAMP" LEDs.
INSTALLED IN MORE LUMINAIRES IN MORE PLACES.
THAT’S LIGHTING-CLASS.

Built to deliver energy-efficient beautiful light, Cree XLamp LEDs outperform
all others in brightness and efficacy. And they prove it daily at thousands of
commercial, architectural and residential installations worldwide.

Contact a Cree Solutions Provider or authorized distributor at
L ] www.cree.com/xlamp or call 800-533-2583.

XLamp XP-E XLamp MC-E XLamp XR-E
Same output as Upto 456 lumens | The proven platform.
the XR-E at 20% at 350 mA — Up to 114 lumens

the package size. 4x the flux, same at 350 mA
size as an XR-E. Photos depict actual installations using Cree XLamp LEDs. Cree, the Cree logo and XLamp are registered trademarks of Cree, Inc.
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Get Wet!

Featuring linear Lightbars (30/60/90/120cm) and ultra high power (50/100W)
EDIS modules, Edison Opto now offers waterproof IP65+ LED modules
satisfying various outdoor and architectural applications. The next generation of
Edison Opto’s IPE5+ LED modules combines both versatility and durability,
delivering an integrated solution beyond illumination.

©2009 Edison Opto Corporation www.edison-opto.com.tw service@edison-opto.com.tw

T+ 8862 82276996 F+ 886 2 82276997 4F, No.800, Chung-Cheng Rd., Chung-Ho City, Taipei 23586 Taiwan
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OUTDOOR LIGHTING

The New York City Department of
Transportation (NYCDOT), in part-
nership with international nongov-
ernmental organization The Climate
Group, has launched its first LED
lighting pilot tests in two of the city’s
iconic urban settings: Central Park
and the FDR Drive roadway. Both
locations are under evaluation by
the US Department of Energy’s (DOE)
Gateway program, whose purpose is
to provide independent, third-party
evaluation of LED products installed
in real-world applications.

The LED pilot projects will quan-
tify the financial savings and perfor-
mance of LEDs while visibly demon-
strating the improved illumination
for Central Park’s 25 million visitors
and FDR Drive’s 150,000 daily driv-

BACKLIGHTS

Samsung asked to stop using
the term ‘LED TV’ in adverts

The Advertising Standards Authority (ASA) in the UK has upheld com-
plaints that advertisements for Samsung’s LED-backlit LCD televisions,
in which the company uses the phrase “LED TV, are misleading. In its
adjudication, the ASA stated, “We considered that the ad implied the
TV displays were comprised totally of LEDs similar to some outdoor
displays when that was not the case. We considered that because the
ads were ambiguous and did not make clear how the TVs utilized the
LED technology, the ads were likely to mislead.” The ASA has ruled
that the ads must not appear again in the UK market in their current
form. Samsung has been told to ensure that future marketing commu-
nications describe the technology their products use accurately. LEDs
Magazine highlighted this situation in its July/August issue, when we
said on page 4, “The term ‘LED TV’ is a little controversial, and in the
UK it is being looked at by the ASA. Of course, Samsung doesn't actu-
ally make LED TVs, and is in fact talking about its new LCD TVs with
LED backlights.” «

MORE: www.ledsmagazine.com/news/6/9/5
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The Los Angeles Bureau of
Street Lighting says that it

has started replacing existing
streetlight fixtures with LED
units. The photo shows the

6th Street Bridge over the Los
Angeles river with high-pressure
sodium lights (top) and with
LED fixtures (bottom). BetalLED,
one of the approved suppliers to
the New York City pilot test, said
it has shipped 4,000 fixtures so
far, and about 1,000 of them
have already been installed.
MORE: www.ledsmagazine.com/
news/6/9/22.

ers. The City will gather reliable
data on the lifespan, power con-
sumption, and lighting »page 10

Philips and Lighting Science
Group settle LED litigation

Lighting Science Group Corporation (LSG) and Royal
Philips Electronics have settled all of their commercial
and intellectual property disputes by way of a compre-
hensive agreement that revives the former commercial
alliance between the companies. Not surprisingly, LSG
has taken out a royalty-bearing license to the Philips
LED-based Luminaires and Retrofit Bulbs licensing pro-
gram (see also www.ledsmagazine.com/news/6/8/10).
Also, Philips will make a $5 million equity investment
in LSG, which is publicly traded. The agreement also
calls for “intensification in trade in LED lighting prod-
ucts” between the companies involving mutual sourc-
ing and supplying of LED components and products.
All intellectual property (IP) and commercial claims
between the companies, and all pending lawsuits, have
been dismissed.

The dispute between LSG and Philips dates »page 77
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performance of nine different LED products
over a 12-month test period. Products under-
going testing in Central Park are those from
King Luminaire, Lumec, Sentry, Spring City,
and Sylvania, while the suppliers of products
on the FDR Drive are BetaLED, eLumen, LED
Roadway Lighting, and LSI.

As part of The Climate Group’s global LED
pilot program, a partnership of more than
10 major cities including London and Mum-
bai, New York is the first to begin pilot test-
ing. Dasha Rettew, who leads The Climate
Group’s US Cities & Technology Program said,
“By working with the world’s largest cities,
we will establish a series of outdoor LED pilot
tests that will unlock critical data, indepen-
dent from manufacturers, to demonstrate the
real-world return on investment, performance,
and carbon saving benefits of this transforma-
tive and scalable clean technology.” <
MORE: www.ledsmagazine.com/news/6/9/17

LICENSING

ilumisys grants IP licenses for LED
fluorescent tube replacements

Two Illinois-based lighting manufacturers—
LED Lighting and Light Emitting Designs—
have licensed patents from ilumisys Inc. that
allow them to manufacture LED-based fluores-
cent tube replacements. Both agreements pro-
vide for royalty payments to be made on a per-
unit basis in exchange for rights to manufacture
and sell products covered by the patents. ilumi-
sys has filed more than 30 patent applications
in this area. At the heart of its strong IP position
are two initial patents granted in the US.

Ilumisys President Dave Simon said the
growth in LED lighting leaves room for a lot
of providers with different areas of focus.
“By giving licensees access to our expanding
patent portfolio we believe that both product
development and installation rates will move
faster,” he said.

The company has also been involved inlitiga-
tion to protect its IP position, said Simon; some
is still open and some has been settled in favor
of ilumysis. The company is focused on devel-
oping higher-end products for mass-market
adoption, rather than trying to maximize sales.
“Our licensing program will allow companies to
provide products to the market, while enabling
ilumisys to continue our R&D efforts aimed at
what will be required for trulylarge-scale adop-
tion over the next few years,” said Simon.

Manufacturing issues will be significantly
different when these replacement tubes are
supplied in the millions. “For example, with
current designs, huge quantities of alu-
minum will be required for heat-sinking,
affecting the overall carbon footprint,” said
Simon. Ilumysis is collaborating on a proj-
ect with the US National Center for Manu-
facturing Sciences (NCMS) to look at some
of these issues. «

MORE: www.ledsmagazine.com/news/6/9/20
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THE WORLD'S FIRST AND ONLY OLED LIGHTING DESIGN EVENT

DECEMBER 2-3,
BOSTON; USA

DESIGN SUMMIT 2009

OLED lighting|goes commercialz Supercharge AN
s s 2aaiilifas, il 23

customers and tap into brand new markets '

SAVE
$300!

Case Studies © Performance © Applications ® Physical Characteristics ® Hands on'Workshops® Live Demonstratlons

INDUSTRY
LEADERS SPEAKING

Bernhard Dessecker,

Lighting Designer,
Ingo Maurer

Avraham Mor,
Partner,
Lightswitch
Architectural

Oscar Pefa, Senior
Creative Director,
Lighting, Philips
Design - (Tentative)

Steve Van Slyke,
R&D Director,
Kodak OLED
Systems

Jennifer Colegrove,
Director of Display
Technologies,
Display search

| Jed Dorscheimer,
Principal, Sr. Equity
Analyst, Ganaccord
J Adams

Gildas Sorin, CEO,
[ a Novaled

Barry Young,
Managing Director,
OLED Association

° OLED PERFORMANCE FACT PACK: From efficiency to aging,

color spectrum to light output, variation in color, reliability and
more.. all the answers you need to start working with OLEDs
are here

OLED DESIGN CASE STUDIES: Your exclusive opportunity
to hear from some of the worlds leading lighting designers
about how and why they’ve used OLED technology to create

pioneering design concepts

LIGHT DESIGNERS OLED TOOLKIT: Get an exclusive insight
into how OLED technology will add value to many types of
light installations and broaden design capabilities through

improved color range, viewing angles and more

UP CLOSE OLED MASTER-CLASS: Go hands on with
OLED lighting technology and come away with a thorough
understanding of how they and their component parts work

and the full extent of what they can and can’t do

OLED APPLICATION FOCUS: Understand the lighting
applications where OLED technology really adds value
over other current lighting technologies, as well as new
applications made possible by OLEDs

{Are you serious about OLED Lighting?.

6 excellent reasons why you must attend this event!

¥ Over 150 lighting industry % Over 12 hours of networking and
experts set to attend business building opportunities

# Industry networking
drinks party

* Top case studies from
US and international
OLED lighting

* Panel sessions, discussion
# Focussed OLED Exhibition

groups, key note speakers

The worlds first and only event focused exclusively
on OLED technology for lighting design

Official Supporters

IALD '

'

THE BEST QUALIFIED
SPEAKERS SHARING
THEIR KNOWLEDGE AND
EXPERIENCE WITH YOU!

(56 B

D Arfer2erz

BENYA LIGHT

SAcuityBrands

ING DESIGN

Kodak

CANACCORLE

: ]
novaled &  Dsrrseacs
OSRAM @ PHILIPS
THORK TESIms

Lighting people and places i .

Summit Sponsors

\N
oPEN NO Visit the summit website at www.oledinsider.com
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Book now for the event that shows you - step by step -
how to take advantage of the OLED opportunity!

The first and only event focused exclusively on
OLED technology for lighting design

After many years of development OLED lighting has now started commercial
production. This breakthrough is going to change the day-to-day business of
every single lighting designer in the world.

This is a massive opportunity - leading analysts Display Search estimate the market will
be worth over $6 billion by 2018 and the & ‘ )
lighting designers who get their business i
ready now will be the ones who see the
lion’s share of the profits.
get away from the dogma of ‘like
replacing like’...Instead, OLED
designers want to change how
we light the world.”

Chris Williams, Director of UK
Displays & Lighting Knowledge,
Transfer Network

Once users see OLED lighting in action at

a price they can afford it is game over for
other lighting technologies. That’s why if
you are a lighting designer you can’t wait,
you need to get up to speed with this
technology NOW

because in five years time it will be the core
of your business.

But don’t worry - the OLED Lighting Design Summit has been created specifically
to provide you with everything you need to know.

Taking place in Boston this December 2-3 this is the first and only event focused
exclusively on OLED technology for lighting design. Over 2 information packed days
of world exclusive design case studies, lively panel debates, interactive roundtable
discussions and hands on workshops we’ll cover the most burning OLED issues that
matter to you including:

e OLED performance fact pack: From efficiency to aging, color spectrum to light
output, variation in color, reliability and more.. all the answers you need to start
working with OLEDs are here

OLED design case studies: Your exclusive opportunity to hear from some of
the worlds leading lighting designers about how and why they’ve used OLED
technology to create pioneering design concepts

Light designers OLED toolkit: Get an exclusive insight into how OLED technology
will add value to many types of light installations and broaden design capabilities
through improved color range, viewing angles and more

Up close OLED master-class: Go hands on with OLED lighting technology and
come away with a thorough understanding of how they and their component parts
work and the full extent of what they can and can’t do

OLED application focus: Understand the lighting applications where OLED
technology really adds value over other current lighting technologies, as well as
new applications made possible by OLEDs

5 Top reasons why
you need to attend

14 hours dedicated networking time with
the leading OLED suppliers and expert lighting
designers

Exclusive real world lessons and advice from
designers who are already working with OLEDs

Brainstorming with the best - gain inspiration
and insight from discussion groups with your
industry peers

OLED exhibition - your chance to see the latest
OLED offerings up close and get the answers

to your burning questions about cost and
availability

Only OLEDs - The first and only event focused
exclusively on OLED technology for lighting
design

If you are serious about long-term success in
lighting - you need to attend this summit because it
is the only event focused on how to use OLEDs to
design new and incredible light installations - the
edge you get from attending will take your business
to the next level.

OLED technology broadening the designers toolset

Your all too aware that energy saving initiatives have narrowed the tool set for lighting
designers over the past decade. What you might not know is that OLED technology
is set to drastically reverse this trend

o

and broaden your design toolset beyond
anything you’ve seen before.

a window or reflective like a mirror.

OLED lighting is thin, rugged,
lightweight, and has fast switch-on
times, wide operating temperatures,
no noise, and is environmentally
friendly.”

OLEDs will introduce a whole new range
of unique physical and performance
characteristics that will supercharge your
design capabilities. Such as it’s ability

to be ultra thin and flexible, light weight
and transparent when turned off. Not to
mention the fact it doesn’t use mercury
making it an environmentally conscious
choice. Not only that though OLEDs will
also open up an exciting new range of
lighting applications allowing you to use light in brand new ways and in brand new
places.

Jennifer Colegrove, Display Search

Unrivalled OLED lighting design
information and unique networking
opportunities you can’t afford to miss

The OLED lighting design Summit 2009 provides you
with two information packed days and face-to-face time
with the leading technology and design experts from
across the industry. Our expert speakers will demystify
the most bleeding edge theories and shed new light on
the most effective strategies to OLED design success.

This is an unprecedented opportunity to tap into unique
OLED lighting industry expertise — must have knowledge
you simply cannot get anywhere else. Manufacturers,
designers, luminaire makers, lamp producers, lighting
architects and Fixture manufacturers and OEM’s will all
be in attendance under one roof — imagine the time and
money it would cost you to track down these contacts
yourself!

You can’t afford to miss out on this technologies
immense potential and your opportunity to take a slice
of the OLED lighting pie. Next year will be too late -
book your ticket now for the event that will provide you
with the information and contacts you need to give your
lighting business the edge.

Our events are the most prestigious and fastest growing
in the industry and are practically guaranteed to sell out.

Tickets are sold on a first come first serve basis, so
to make sure you don’t miss out and reserve your
place today! Check the form towards the back of
this brochure for pricing details and pass options or
call 1 800 814 3459 now to book your seat!

Reserve your place today - call 1800 814 3459
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Leading Industry Speakers

Bernhard Dessecker, Lighting Designer, Ingo
Maurer

Brian Terao, Director of Solid state lighting,
Osram Opto Semiconductors GmbH
James R Benya, Principal, Benya Lighting
Design

Oscar Pefa, Senior Creative Director,
Lighting, Philips Design - (Tentative)

Peter Ngai, Vice President of Research and
Development, Acuity Brands lighting -
(Tentative)

Jed Dorscheimer, Principal, Sr. Equity Analyst,
Canaccord Adams

Avraham Mendall Mor, Partner, Lightswitch
Architechural

Mike Hack, VP, Strategic Product
Development, Universal Display Corporation
Dr Geoff Williams, OLED Group Leader,
Thorn Lighting

Barry Young, Managing Director, OLED
Association

Kristin Knappstein, Business Development
Manager, Philips Lighting

Dr. Dietrich Bertram, Manager OLED
Development, Philips Lighting

Gildas Sorin, CEO, Novaled

Jennifer Colegrove, Director of Display
Technologies, Display search

Steve Van Slyke, R&D Director, Kodak OLED
Systems

Dr. Y. S. Tyan, Technical leader, OLED SSL

project, Kodak OLED systems
A

D Using light in new

ways - the OLED Light

PANEL -
SESSION |
Designers toolkit

This panel session will discuss how
OLEDs will change the way you work
with light - hear from industry leading
experts on how:

e OLEDs enable light fixtures to be
flexible, light weight, transparent
and ultra flat - what this means to
creative design and what added
considerations need to be taken into
account for real world installation

Diffuse area light created by OLEDs
removes the need for shades or
frosted glass - enabling designers
and users to abandon traditional
thinking of clustering lights in
corners or ceiling centers

Using OLEDs removes sharp
shadows, making light design a
breeze for certain demanding
applications such as medical
operating theaters

e OLEDs low power consumption
presents a compelling selling point
to environmentally conscious user

OLEDs promise and potential
for lighting designers

¢ Limitless lighting possibilities -
understand how using OLEDs will
open the door to a new creative era
of lighting design

Delve deep into the specifics of
the new design capabilities and
new challenges that OLED lighting
presents and plan ahead so that
you can hit the ground running and
start using OLEDs with minimum
disruption

Unlocking new revenues - get

a glimpse into how you can use
OLEDs capabilities and attractive
price point to win over new
customers and tap into new markets
for lighting design

Understand the full potential for

OLEDs - will they be so effective
that all users will want to upgrade,
creating a massive gold rush for

lighting designers?

OLED performance
pitching - how to

impress your clients

with the benefits of OLEDs

Through in-depth discussion of the
latest OLED benchmarks discover the
compelling advantages OLEDS have
over existing lighting technologies and
how you can use this to win over and
delight your clients. Including:

e | ow power consumption and
operating voltage - minimizing heat
and electricity bills

Outstanding colour variation and
spectrum - opening up new and
incredible design ideas and fixture
possibilities

Light output, reliability over time and
OLED lifespan - the core facts that
accounts departments and CFOs
everywhere need to know to sign off
on new design proposals

OLEDs - unlocking Y
new applications for
lighting design

Get an exclusive and exciting insight
into new lighting applications where
OLED technology adds incredible
value - hear a discussion on what role
lighting designers play and how can
they profit from:

¢ |lluminated Outwear and fabric
based flexible lighting sources

¢ Portable lighting and new
lamp designs

e Concealed lighting — soft-light retail
displays, stage lighting and more

¢ Digital signage and advertising
applications

¢ Off the shelf decorative lighting
products for residential use

e Specialty architectural and
industrial lighting

Why OLEDs will lead the way

in lighting

e OLED technology will allow you to
install light where it’s never existed
before, such as in blinds and
wallpaper - find out why this true
paradigm shift in lighting will deliver
lighting solutions customers will love

Discover in detail the full
environmental benefits of OLEDs
from efficiency to lack of mercury
and other customer critical
considerations

Hear a comparison with inorganic
LEDS and find out why OLEDs
promise better solutions at a
price point that will unlock mass
market wallets

Reserve your place today - call 1800 814 3459
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Get Unique Insight From Leading OLED Companies

Case study - The world’s first
OLED lamp -

e Hear how leading lighting designers
ingo maurer and OLED developer
Osram worked together in creating
the “Early Future OLED lamp”

¢ Understand the challenges and pitfalls

the team faced in the design process
of the lamp and why a lamp design
was chosen as a good fit for OLED’s

¢ Learn how this project will light the
way towards future innovations in

OLED lighting design, and see where

they intend to take things next.

OLED MASTERCLASS Part 1 -
OLED components in depth

® Everything you need to know
from organic polymers to flexible
substrates - gain a designers crash
course into the component parts of
an OLED system

Delve deep under the bonnet of an
OLED lighting panel and get to grips
with how they work - giving you the
knowledge you need to integrate
them into successful lighting projects

Multiple dyes, unified glow or point
source? Get the answers to the
technical OLED questions you
need to know to start designing
with OLEDs

The rise and shine of OLED
technology - the path to
market acceptance

e Evaluate and analyze the future of
OLED lighting and gain insight into
the applications and environmental
regulations that will fuel the market
for OLED lighting design in the
near future

Get a glimpse into the wide reaching
effect this disruptive technology will
have and hear expert predictions

on the new ways OLEDs will light
our world and what this means to
lighting designers

Uncover what it is really going to
take to make OLEDs break out into
the mass market and when we can
realistically expect to see OLEDs
taking a significant share of the
lighting market across the US and
the world

LEDs

OLED MASTERCLASS Part 2 -
OLED system constraints

e Operation over time - when you can
expect light quality and efficacy to
fall off and what design factors can
maximize OLED performance

Power supply management - find
out what implications you need to
take into account in the design of
OLED systems

Discover the environmental and
design conditions under which
OLEDs can fail or not operate at
optimum ability

Find out what design considerations

need to be met in order to support the

installation of OLED component parts

OLED colour characteristics —
discover how to tweak your designs
to deliver the most consistent colour

output of OLEDs

Near future expectations for
OLED lighting

¢ Understand the critical role the
lighting design community needs
to play in nurturing this lighting
revolution - both in educating
customers and in designing new and
appealing lighting solutions

OLED LIGHTING DESIGN
SUMMIT NETWORKING
DRINKS PARTY

On the evening
of December
2nd, take the
opportunity to
share a drink
with industry
leaders and
network with
your peers.
Make vital
new contacts
and take advantage of this unique
opportunity to meet with the cream
of the OLED lighting expertise under
one roof, for one night only!

Lighting Designers OLED
solutions - round table peer
discussions

This is your chance to be an
industry pioneer and to help shape
the future of OLED for lighting.
Each working group discussion will
be focused on a vital topic that is
crucial to making the OLED future
a reality and that the lighting design
industry needs to hammer out an
answer to. These topics are:

e New applications - what lighting
designers can do to maximize
and diversify their business

Seizing opportunities - what
needs to be done to capitalize on
the new revenue streams OLEDs
promise to open up

Performance characteristics -
what benchmarks, standards and
terminology OLED light designers
should use to create industry
wide consistency

The collaborations and
partnerships lighting designers
need to cultivate to ensure long-
term success

OLEDs for Lighting Designers
workshops

Our unique workshops give you the
opportunity to go hands on with
the OLED suppliers that you are
going to need to work closely with
in order to deliver incredible lighting
solutions to your clients. Each
workshop will enable you to drill
down deep into the technological
and strategic business issues

you need to plan ahead for. Plus,

if you haven’t seen live OLED
demonstrations before now, this is
your chance to form a clear vision
of how OLEDs will change your
offerings.

New Case Studies and sessions

have already been announced -

visit the summit website for the
latest agenda updates

www.oledinsider.com

Check out the latest program updates! www.oledinsider.com
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ALY

THE WORLD'S FIRST AND ONLY OLED LIGHTING DESIGN EVENT

OLED LIGHTING >
DESIGN SUMMIT 2009

SHOW OFF YOUR
PRODUCTS & SERVICES

The OLED lighting design summit USA offers an excellent
range of sponsorship and exhibition opportunities to suit
every need and budget. We can literally tailor make a
sponsorship package to your needs meaning that you
speak, build your brand or organize meetings with the
leading figures in the OPV space.

Do not miss out on this unrivalled opportunity to
do business and secure sales from the lighting
design industry!

Opportunities available include

¢ 1 to 1 meetings with key
decision makers

e Build your brand with
exclusive promotional

e Take a speaking slot and opportunities

address 150 industry ¢ Host interactive
leaders workshops with core

« Show off your latest clients and prospects

products and services in
the exhibition hall

And much more!

Limited Opportunities! Secure your space today to
ensure you fill your sales book for the next 18 months!

Solution and service
providers... ever find yourself
asking these questions?

* Where can | find new customers for my OLED
products and services?

* Which emerging challenges will offer my business
lucrative opportunities going forward?

* Which partnerships will allow me to take my
solutions into new markets and add significantly to
my bottom line?

Well, ask no more! Secure a sponsorship or
exhibition package at the OLED lighting design
summit USA and you’ll get be guaranteed to meet
and do business with over 150 lighting industry
leaders who need your solutions and services!

Th|s Event |sSupported by
the Following Associations

iP

& [lluminating

IALD

IALD - Founded in 1969 and based in Chicago, lllinois,
USA, the International Association of Lighting Designers
(IALD) is an internationally recognized organization
dedicated solely to the concerns of independent,
professional lighting designers. The IALD strives to

set the global standard for lighting design excellence
by promoting the advancement and recognition of

professional lighting designers. - www.iald.org

IESNA - The llluminating Engineering Society of North
America (IES) is the recognized technical authority on
illumination. For over 100 years; its objective has been to
communicate information on all aspects of good lighting
practice to its members, to the lighting community,

and to consumers, through a variety of programs,
publications, and services. - www.ies.org

OLED Association - By 2007, the OLED Industry

had begun to ship products that were used in mobile
phones, MP3s, automobiles, and headsets, yet the
companies making the material, equipment, displays
and lighting were virtually invisible. The newly emerging
industry is relatively small — with ~US$500M in global
revenues — but a handful of visionary leaders came
together to create a forum to spotlight the OLED
industry participants. The result is the OLED Association
(OLED-A). - www.oled-a.org

PLDA: The Professional Lighting Designers’ Association
PLDA was originally founded as the European Lighting
Designers’ Association ELDA+, and is a voluntary
federation of lighting designers and lighting consultants
who are active on an international scale, their purpose
being to increase the reputation of the profession and to
establish the profession as such in its own right. -

www.pld-a.org

. Contact OLED Insider to register today! 1800 814 3459 or register@oledinsider.com

Check www.oledinsider.com for updates!

LEDs
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THE WORLD'S FIRST AND ONLY OLED LIGHTING DESIGN EVENT

{{OLEDINSIDER

OLED LIGHTING 2" Eai:
DESIGN SUMMIT 2009

[@LEDINSIDER |

ISN'T. JUST
ABOUT, SUMMITS!

Keep in touch via the website & benefit from:

1. Your Choice of Registration Package

Please tick the package price box you require below: * Focused newsletters * Up to date reports &
* |nterviews from industry studies
SUPER LAST industry experts » OLED Insider LinkedIn group
EARLY BIRD | EARLY BIRD | CHANCE | STANDARD SW-thoIogy tibdates

PASS TYPE Expires Expires Expires PRICE 8 . .

25th Sept 30th Oct 13th Nov Go to www.oledinsider.com
Platinum Pass: NP 3 (LR LL3 L F——
* Full access to all conference sessions Date & Venue Group Discounts

e Full access to exhibition December 2-3, Hyatt, Take advantage of OLED Insider’s
e Attendance at all social and $1195 $1295 $1395 $1495 Harbourside, Boston, USA unique group discounts. The more
i . eople you bring, the more mone!
networking events on December 2 [ ] [ ] [] [] Hotel Discounts people you bring, the y
¢ Post conference online access to all y pany :

OPV Today has negotiated
a special rate for summit
delegates. Full details will be
sent to you upon registration

audio and summit presentations
¢ Access to all conference data

Contact the OLED Insider team on
1800 814 3459 or email register@
oledinsider.com for more details

Gold Pass:

* Access to all conference sessions $995 $1095 | $1195 | $1295 3. Payment

e Full access to exhibition

e Attendance at all social and D D D [:l Choose one of the following payment options:
networking events on December 2 (11 enclose a check/draft for: $

(payable to First Conferences Ltd)
Association Pass:
¢ Available to IALD, IESNA and OLED [ please invoice my company: $

association members only - all will be $750 $795 $845 $895
Purchase Order No.:

verified
e Access to all conference sessions D D ’:] D .
o [ Please charge my credit card: $
e Full access to exhibition
e Attendance at all social and networking [Jamex [visa [ Mastercard

events on December 2

Credit card number:

2. Deleqate Details Expiry date: Security Code:

Name on card:

Please photocopy this form for multiple registrations —’ Priority Code:

Signature:

Mr / Mrs / Ms / Dr:
NB: FULL PAYMENT MUST BE RECEIVED BEFORE THE EVENT
fist name: Cancellation Policy
Terms & Conditions. Places are transferable without any charge. Cancellations
Last name: before November 15, 2009 incur an administrative charge of 25%. If you
cancel your registration on or after November 15, 2009 we will be obliged
. i e to charge you the full fee. All credit card registrations are subject to a 5%
Smpany: s ition/libie: administration fee. Please note - you must notify First Conferences (holding
company of OLED Insider) in writing of a cancellation or we will be obliged to
Telephone: Fax: charge you the full fee. The organisers reserve the right to make changes to
the programme without notice. All prices displayed are exclusive of vat unless
Email: otherwise stated but vat will be charged, where applicable, at the prevailing
rate on the invoice date and the relevant details will appear on the invoice.
First Conferences takes every care to ensure that prices quoted are correct
Address: at time of publishing. However, bookings will only be accepted if there is no

material error in the price advertised on the website.

Zip Code: Country: Designed by The No Nonsense Group: www.tnng.co.uk

Fax this form to 1800 814 3460
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Philips from page 9

back to spring 2008 when the companies
filed lawsuits against each other (www.
ledsmagazine.com/news/5/3/7). At the

LEDs

core of the dispute were the patents and IP
developed (separately) by LED Effects and by
Color Kinetics (CK). LED Effects became part
of LSG in October 2007, while CK was bought
by Philips in June 2007. In its pre-CK days,
Philips in North America did not have the
capability to develop or make its own prod-
ucts, but instead teamed with smaller, spe-
cialist LED companies such as LED Effects.
Using products built with LED Effects’ pro-
prietary technology, Philips was able to
compete successfully against CK on vari-
ous projects.

LED Effects has a long history in the LED
lighting space, pre-dating by several years the
formation of Color Kinetics. For this reason,
LSG executives privately told LEDs Magazine
back in 2008 that they were very confident of
their position in the dispute with Philips. Sev-
eral companies have previously tried to chal-
lenge the somewhat controversial patent
portfolio amassed in the USA by Color Kinet-
ics. One challenger, Super Vision, was com-
prehensively defeated, while another, TIR
Systems, was bought by Philips and ended
up on the same team as CK. With this latest
announcement, we can conclude that LSG
took its own dispute as far as possible and
then accepted a deal that leaves the Philips/
CK patent portfolio unchallenged. «

MORE: www.ledsmagazine.com/news/6/9/1

GREEN ISSUES

LED lamps score highly in
Osram lifecycle study

Osram Opto Semiconductors has carried
out a lifecycle assessment (LCA) study of
LED lamps, which involved a close look at
the entire life-cycle of different lamps types.
The study concluded that today’s LED lamps
achieve similar “LCA values” to compact flu-
orescent lamps (CFLs) and are far superior to
conventional incandescent lamps.

To evaluate lamps correctly, it is not
enough just to consider energy consump-
tion while they are in use. The relevant
material and energy supplies were deter-
mined in detail for all the LED lamp’s com-
ponents and production processes. This

LEDsmagazine.com
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involved a detailed analysis
of each individual produc-
tion stage; for example, the
production of LED chips
and lamp housings. It also
included factors such as
transport; for example, the
transportation of an LED
lamp from its production
site in China to its place of
installation in Europe.

For both CFLs and LED-
based lamps, over 98% of
the energy used is con-
sumed to generate light,
while less than two per-
cent is allocated to pro-
duction. Osram says that
this has dismissed any
concern that manufactur-
ing of LED lamps might be

very energy-intensive. Three independent
experts are currently verifying the find-

news--views

More than 4,500 white and colored LEDs provide
accent, effects, and room lighting in Osram Opto
Semiconductors’ reception building in Regensburg,
Germany. MORE: www.ledsmagazine.com/news/6/9/2

ings of the internal study. <
MORE: www.ledsmagazine.com/news/6/8/4

LED

www.sphereoptics.com

Measurement-

Instruments

Thermal ¢ Optical * EIectrieaI'A_.nalvi
per IESNA LM-79-08 & LM-80

* Purity Characfe tics
* Intensity * Spectrum
* Derived Color Values

I SphereOptics

www.sphereoptics.de
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BUSINESS IN BRIEF

Lumenova and Jenoptik

The two German companies have concluded
awide-ranging strategic alliance in the area
of LED lighting, with the aim of achieving “a
quick entry” into this “strong growth mar-
ket”. Applications will include public-space
lighting, commercial use, and tunnel light-
ing. The companies will collaborate on
improving Lumenova’s LED light engines, as
well as developing new reflector optics.
MORE: www.ledsmagazine.com/news/6/9/15

GLO AB

Nanowire LED developer GLO AB, based in
Lund, Sweden, has closed an SEK 82 million
(approx. $11.6 million) Series B investment
round. GLO employs vertically-oriented
heterostructure nanowires as light-emit-
ting diodes (see image). Bo Pedersen, CEO
of GLO, said, “We are developing LEDs at

levels of bright-
ness suitable
for general
illumination
and with effi-
cacies equal to
or better than current state-of-the-art pla-
nar chips, yet at dramatically lower cost by
using readily available, low-cost and large-
area silicon substrates with mass-produc-
tion-friendly technologies. The Series B
funding will enable GLO to complete ini-
tial product development and begin scaled
transition to the pilot production stage on
large-area silicon wafers.

MORE: www.ledsmagazine.com/news/6/9/3

Fusion Optix
After moving to a new facility in Woburn,
MA, earlier this year, the company has

expanded into adjoining space, provid-
ing 60% more room for engineering, prod-
uct development, and quality control. The
space will house a larger, more sophisti-
cated integrating sphere for system testing,
dedicated space for LED system design, and
an expanded quality control area, among
other things. The added space also allows
Fusion Optix to bring more capabilities in-
house, such as LED array assembly and opti-
cal film coating.

MORE: www.ledsmagazine.com/press/19422

Mitsubishi Chemical

The Japan-based phosphor supplier has
ordered an MOCVD tool from Aixtron. This
will allow the company to commence pro-
duction of InGaN-based white LEDs, utiliz-
ing its own phosphors.

MORE: www.ledsmagazine.com/press/19773

GlacialTech®

LED GL-SP60 IP65

LED driver(PFC)

Light Bar — |
SP 60W

. GlacialTech Inc.
@POWEI' 9 Fl,, No. 352, Sec. 2, Jung Shan Rd., Jung He City,Taipei, Taiwan, 235, R.O.C.

Tel: +886 2 2244-1227 Fax:+886 2 2244-1228 c €
E-mail : sales@glacialtech.com  Website : www.GlacialTech.com

ICN

GlacialTech®

Sy
GlacialLight

Lighting You Always

Power Your Idea
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SIGNAGE

Holiday Inn to save
with GE LED signage

More than one million feet of GE Tetra LED lighting systems will
be installed across 3,200 Holiday Inn properties as part of a brand
re-launch. The new exterior signage will
save Holiday Inn an estimated $4.4 mil-
lion annually over previous neon and flu-
orescent lighting ($3 million in annual
maintenance savings, and $1.4 million
in energy savings). This massive signage
project involves more than 20 sign man-
ufacturers creating 9,300 channel letter
and box signs with GE Tetra LED lighting
inside. There are more than 270 different
lighting configurations across five Holiday
Inn brands, where the signs range from 11
inches high to as large as 8 feet.

Holiday Inn expects to cut energy usage
by more than half and achieve an esti-
mated 52% reduction in kilowatt-hours
with signs lit an average of 12 hours per
day, 365 days per year. That represents an
estimated reduction of 8,700 metric tons
of CO, annually.

In related news, GE has also supplied
LED lighting to support the replacement
0f 7,000 channel-letter signs on more than
6,500 AT&T office buildings and retail
locations (www.ledsmagazine.com/news/6/7/16).«

MORE: www.ledsmagazine.com/news/6/9/6

AC LEDS

Acriche welcomes new
family member

Seoul Semiconductor has intro- {

duced the Acriche 4, a new ver- @k I. "‘
sion of its alternating-current ‘, 6 i
(AC) LED product, in major iy

markets around the world.

The company claims that the k-
1E_
A4 offers “better luminous \’;'ﬁ': v

efficiency” than comparable
DC-driven LEDs. The A4 devices
have a color temperature of 3000 K
and efficiency of 75 lm/W, while also

offering a high CRI of 85. Warm-white LEDs struggle to deliver high
efficiency and high CRI simultaneously. The company said, “With

the mass production of the Acriche A4 series, we will be able to pro-
vide both high-quality and normal-use markets with light sources
that have exceptional performance and lower prices.”«

MORE: www.ledsmagazine.com/news/6/8/19
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INTRODUCING RSOFT DESIGN GROUP’S

USE WITH DiffractMOD"OR FullWAVE"TO MAXIMIZE DESIGN EFFICIENCY

Solar Cell Efficiency Wanted.

RSoft's Solar Cell Utility extends RSoft's DiffractMOD
and FullWAVE software design tools to provide a
cost-effective way to fine tune your solar cell designs.

R CELL WITH RANDOMLY
TEXTURED INTERFACES

¢ 4

SOLAR CELL WITH
DIFFRACTION GRATING

L 2 2

FPLPRP PAPLPIPR ISR PP S 3

LEARN MORE.

L: 914-923-2164 or
I RSOFTDESIGN.COM

30 DAY TRIAL UPON

2 THE SOURCE FOR
PHOTONIC & NETWORK
DESIGN SOFTWARE
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The Choice is Clear...
Shin-Etsu Silicones

Shin-Etsu Silicones is focused on HB LEDs and
expanding its premium silicone solutions to meet the
increasing material demands of the industry.

Recent silicone innovations include:

Highly Transparent Encapsulants:
SCR-1012 / SCR-1016 / KER-2500 / KER-2600

Durable Die Bond Adhesives:
KER-3000-M2 / KER-3100-U2 / KER-3200-T1

Thermally Conductive, Double-Sided Tape:

TC-20SAS

Contact us to learn more about these and many
other superior silicone materials for HB LEDs.
The choice is clear.

Shirctsu

Shin-Etsu Silicones of America, Inc.
1150 Damar Drive, Akron, OH 44305 USA
PH: 330.630.9860

Email: LED@shinetsusilicones.com
www.shinetsusilicones.com
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EVENTS

Strategies in Light Europe announced

PennWell Corporation’s LED & Lighting Media Group has announced
a new high-brightness LED and lighting conference and expo,
Strategies in Light Europe, to be held at the Sheraton Frankfurt
Hotel & Towers, Conference Center in Frankfurt, Germany, Sept.
28 and 29, 2010. The new event is the latest in the Strategies in
Light series, the lead-

ing events for the global st t I. ht
LED and lighting indus- ra egles In Ig

try. It will join the ﬂag- The Leading Events for the Global LED and Lighting Industry Europe
ship Strategies in Light

event held every February in Silicon Valley, California, and the LED
Japan-Strategies in Light event in Japan.

Strategies in Light Europe will focus on the LED industry sup-
ply chain, which results in products such as LED lighting fixtures
(luminaires) and replacement lamps; automotive lighting; high-
definition LED displays; backlighting for screens in TVs and lap-
tops; and mobile devices, among others. Discussions will cover LED
systems and end products, LED light-engines and modules and the
LEDs themselves, as well as critical components such as drivers and
controllers, optics, thermal management and test and measure-
ment. Speakers will focus on issues such as critical challenges and
barriers to adoption; regulatory issues and standards; government
support and funding; technology updates and roadmaps; financ-
ing, and the competitive landscape.

Europe has a robust LED applications environment, ranging
from automotive lighting to outdoor signage to solid-state light-
ing. Moreover, all elements of the HB LED vertical supply chain
are represented in Europe, ranging from substrates, to process
materials and chemicals, to manufacturing equipment. Robert
Steele, director of optoelectronics programs for Strategies Unlim-
ited, which launched the original Strategies in Light in 2000, said,
“Europe accounted for $1.1 billion or 22% of the world HB LED
market in 2008.”

Strategies in Light, the leading events for the global LED and
lighting industry, attracted more than 2,000 attendees at its 2008
flagship event in Santa Clara, CA, USA, and the 11th annual event
will take place on Feb. 10-12, 2010. The second annual LED Japan
Conference & Expo, recently held on Sept.16-17, 2009, in Yokohama,
Japan, attracted more than 5,300 participants. For contact infor-
mation and more details, see the ad on page 47. <

MARKETS

Strategies Unlimited unveils new
HB-LED market report

According to market research firm Strategies Unlimited in
its recently released report “High-Brightness LED Market
Review and Forecast - 2009,” lighting and LCD backlight-
ing are the applications that will drive market recovery
in 2010 and over the next five years, with market growth
forecast at a CAGR of 24%, reaching $14.9 billion in 2013.

LEDsmagazine.com
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In all market segments, the penetration
rates for the use of HB-LEDs continue to
grow. The fundamental drivers for HB-LED
adoption have not changed, but rather it
is the impact of the worldwide economic
recession on end-product demand, rather
than any slowdown in the rate of HB-LED
adoption, that is causing the HB-LED mar-
ket to dip in 2009. For more discussion on
this subject, see Bob Steele’s Last Word col-
umn on page 52.

The new report is the tenth from the com-
pany on LED applications and markets.
It analyzes the HB-LED market in depth,
from both the demand side and the sup-
ply side, including supplier market shares.
Detailed quantitative market analysis is pro-
vided, including breakouts by application
and product type, in terms of units, ASPs
and revenue. Five-year market forecasts are
provided for each application and HB-LED
product type. For more information on the
report, contact Tim Carli, Sales Manager, at

+1 650 941-3438 ext. 23, or by email at tcarli@
strategies-u.com. <
MORE: www.ledsmagazine.com/press/19756

EVENTS

Strategies in Light names
Advisory Board members

Strategies Unlimited and PennWell Corp.
have announced the members of a newly
formed Advisory Board for the Strategies
in Light conference, which takes place in
Santa Clara, CA, Feb. 10-12, 2010. Strategies
in Light (www.strategiesinlight.com), the
leading event for the HB-LED and lighting
industry, is the annual forum for presenting
the latest innovation in the HB-LED mar-
kets, applications, products and regional
activities. “We realize the contributions from
Advisory Board members are critical to the
continued success of our event,” said Robert
Steele, Conference Co-Chair. “The diversity
of our Advisory Board ensures that our event

news--views

will provide invaluable insight and dynamic

discussions on the industry trends and tech-

nologies that are driving the global LED and
lighting industry.” The members are:

+ Robert Steele, Conference Co-Chair and
Director of Optoelectronics Program,
Strategies Unlimited

+ Vrinda Bhandarkar, Conference Co-Chair
and Senior Market Research Analyst,
Strategies Unlimited

« Derry Berrigan, Principal, DBLD Sustain-
able Lighting Design

+ Jed Dorsheimer, Principal and Senior Ana-
lyst, Canaccord Adams

« Cary Eskow, Director, Avnet Lightspeed

. Nadarajah Narendran, Director of
Research, Lighting Research Center/RPI

« Robert Walker, Principal, Sierra
Ventures

+ Tim Whitaker, Editor, LEDs Magazine

« Howard Yaphe, Senior VP Manufacturing
and Engineering, Philips Canlyte &

MORE: www.ledsmagazine.com/news/6/9/4
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Shenzhen Unilumin Technology Co., Ltd.

Email: keymon@unilumin.com Tel: 0086-755-29918999-877

Fax: 0086-755-29912092

Add: Fuhai Industrial Zone, Qiaotou Village, Fuyong Town, Baoan District, Shenzhen, 518103 China
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TAKE A QUICK GLANCE,
THE DIFFERENCE STANDS OUT!

LED Street Light

www.unilumin.com
® ce 7 . ) O &G 2
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Best-in-Class Dimming
Performance. High Efficiency.
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High Performance, TRIAC Dimmable LED Driver

National’s industry-leading TRIAC dimmable offline LED driver solution is perfect for

any application where an LED driver must interface to a standard TRIAC wall dimmer.
National’s new TRIAC dimmable LED driver delivers a wide, uniform dimming range free
of flicker, best-in-class dimming performance, and high efficiency—all while maintaining
ENERGY STAR® power factor requirements in a typical application.
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Full Range Dimming Capability = Easy To Use Uniform Dimming

National

© 2009, National

national.com/led

National’s TRIAC dimmable LED
driver offers 100:1 full range
dimming capability, going from
full light to nearly imperceptible
lightin a continuous range
without being extinguished,
and maintains a constant
current to large strings of

LEDs driven in series off of a
standard line voltage.

National’s TRIAC dimmable
LED driver enables a direct
replacement of incandescent
or halogen lamp systems
that are currently interfaced
to a TRIAC dimmer without
having to change the original
infrastructure or sacrifice
performance. In addition,
the new TRIAC dimmable
LED driver is available in
WEBENCH® LED Designer
to allow for easy and quick
designin.

Without Flicker

National’s TRIAC dimmable
LED driver allows master-slave
operation control in multi-chip
solutions which enables a
single TRIAC dimmer to control
multiple strings of LEDs with
smooth consistent dimming,
free of flicker.

National
Semiconductor
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Philips submits LED lamp to
DOE for L Prize consideration

The Bright Tomorrow Lighting Prize (L Prize)
competition has received its first entrant, an
LED-based replacement for a 60W incandes-
cent lamp from Philips Electronics. The US
Department of Energy (DOE) launched the
L Prize initiative to spur development of

——

Cree LED Lighting’s High Output 6-inch Downlight
and Philips Color Kinetics’ eW Cove Powercore were
the Grand Prize winners for the SSL section of the

Lighting for Tomorrow competition.
MORE: www.ledsmagazine.com/news/6/9/18.

high-quality, high-efficiency LED replace-
ments for the common light bulb.

The LED replacement for a 60W incandes-
cent lamp must demonstrate 900-lumen out-
put but with an energy consumption of less
than 10W, equating to efficacy of more than
90 Im/W. Other requirements include a color
rendering index (CRI) greater than 90, a color
temperature between 2700K and 3000K, and
alifetime of more than 25,000 hours.

The Philips submission will undergo com-
prehensive evaluation, including performance
testing conducted by independent laborato-
ries, field assessments conducted with util-
ities and other partners, long-term lumen
maintenance testing and stress testing under

LEDsmagazine.com

extreme conditions.

Meanwhile, the DOE said that it hopes to see
more entries. Entries will be accepted in each :
product category until a winner is declared.
The first entrant in each category to success-
fully meet the competition requirements will

receive a substantial cash prize,
and will also be considered for fed-
eral purchasing agreements, util-
ity programs, and other incentives.
DOE says 27 utilities and program |
partners stand ready to promote :
and develop markets for the win-

ning products.

“Philips is confident that the
product submitted meets or
exceeds all of the criteria for the
L Prize,” said Rudy Provoost, CEO :
of Philips Lighting. “By being the
first to enter this very tough com- :
petition, Philips has demonstrated
its commitment once again to play-
ing aleading global role in lighting

innovation and energy conservation.”

Established through the Energy Indepen-
dence and Security Act of 2007, the L Prize :
offers substantial rewards for the first manu- !
facturer to meet its very demanding require-
ments—ensuring that performance, quality,
lifetime, cost and availability meet expec-
tations for widespread adoption and mass
manufacturing. The legislation challenges
industry to develop replacement technolo-
gies for two of today’s most widely used and
inefficient technologies: 60W incandescent
lamps and PAR 38 halogen lamps. It also
calls for development of a 21st Century Lamp

that delivers more than 150 Im/W. <«
MORE: www.ledsmagazine.com/news/6/9/24

Recent updates from
DOE's SSL program

Lighting Facts: Philips caused a stir
when its LED lamps went on sale at Home
Depot, a major US retailer, carrying a
Lighting Facts label to verify the lamps’
performance. Unfortunately, Philips had
not obtained the labels from the Light-
ing Facts program (run by the DOE) but
had made the labels themselves. DOE
was informed of the situation by a rival
LED lighting maker. Philips blamed
an internal procedural error and took
steps to join the program and submit
the required data. At the time of writ-
ing, DOE has yet to announce any action
to address this loophole.

MORE: www.ledsmagazine.com/news/6/9/21.

Energy Star: a revised third draft of
the Integral LED Lamp criteria has been
released. Key issues include dimming,
non-standard lamps, low-voltage MR16s,
and reliability testing. After a third stake-
holder comment period, ending October
16, 2009, DOE anticipates publication of
the final criteria in early November, with
an effective date of August 2010.

Manufacturing: The SSL Manufac-
turing R&D Roadmap, the end product
of two stakeholder workshops spon-
sored by DOE in 2009, has been released.
The Roadmap represents industry con-
sensus on the expected evolution of
SSL manufacturing, best practices,
and opportunities for improvement and
collaboration.

Street Lighting: To leverage the
efforts of multiple cities pursuing eval-
uations of LED street lighting products,
DOE plans to form a Municipal Solid-
State Street Lighting Consortium, which
will collect, analyze, and share technical
information and experiences.

MORE: www.ledsmagazine.com/news/6/7/19.

Gateway: A report has been published
from a demonstration of LED roadway
lighting on the I-35W bridge in Minne-
apolis, MN. The project represents the
first installation of LED lighting on a
major interstate thoroughfare in the
United States. &)
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NEW T-CLAD’PA
STICKS IT TOHEAT.

Peel and place thermal solution withstands the heat of solder reflow.
i P 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 T-Clad can A
withstand the high temperatures of solder reflow during
LED assembly and then be positioned in the lighting

' 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  “sinpic eard

THE

(BERGOUIST )

COMPANY
18930 West 78th Street * Chanhassen, MN 55317 ¢« A ISO9001:2000 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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lighting | VALUE-CHAIN

As the LED revolution causes major disruption in the lighting industry, many companies, particularly

those in the LED sector, are contemplating how to position themselves for future growth and

profitability. McKinsey’s comprehensive research shows that current LED industry dynamics favor

LED moduling, as MICHAEL VIERTLER, DOMINIK WEE, and OLIVER VOGLER discuss.

s in other industries that have
A been derailed by disruptive tech-

nology, the “LED revolution” is
forcing the lighting industry to redefine
itself. Many lamp and luminaire players
are realigning their strategies, deciding
how and when to adopt the new and inno-
vative LED technology. LED manufactur-
ers, who historically have been accus-
tomed to a component business based on
shipping large volumes of through-hole
LEDs, are also thinking about their cov-
erage along the value-chain and whether
there are any strategic plays they can
exploit by becoming more integrated or
focusing on specialty lighting applica-
tions. Given that optoelectronics is one of
the fastest-growing semiconductor seg-
ments, traditional semiconductor players
are also looking for potential opportuni-
ties to enter the LED business.

Based on McKinsey'’s proprietary research
on the professional lighting industry, this
article discusses how the profit pool around
today’s traditional lighting value-chain will
develop into the LED lighting value-chain
of 2020, and the implications this has for
companies at different steps of the value-
chain. McKinsey’s research shows that
“moduling”—the development of LED-based
modules—will be the most attractive value-
chain step going forward.

Traditional lighting value-chain today
Atpresent, the traditional lighting value-chain

Phosphor

Primary optics

Chip
Packaging
LED component
=
+ = =
T e
LED module Driver LED light engine

ey
©

LED light engine Secondary optics

) LED
“ fixture
[
Heat sink LED luminaire

FIGURE 1. The LED value-chain consists of a variety of components and processes,
starting with the chip and ending with the final luminaire .

consists of four major steps—lamp, ballast/
optics, luminaire, controls—with the stron-
gest industry focus on lamps. With Osram,
Philips, and GE covering more than 60% of
the worldwide market, there is only limited
room for other players that mainly focus on
specific lamp applications (e.g. Megaman for
CFL). The situation in the luminaires market,
which is highly fragmented but with one truly
global market leader (Philips Lighting), is the

MICHAEL VIERTLER is Partner in the Munich, Germany, office at McKinsey & Company.
DOMINIK WEE and OLIVER VOGLER are Consultants in the Cologne and Munich offices,
respectively, and are members of the LED competence center at McKinsey.
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complete opposite—it has around 20 interna-
tional players with strong regional leadership
and more than 300 small- to medium-size
players that are national champions or purely
local players. This fragmentation is rooted in
limited economies of scale and strong prod-
uct localization (design, electricity regula-
tions, and connectors).

The global annual revenue for traditional
lighting was around €40 billion in 2008. Pro-
fessional luminaires account for the major-
ity share (€25 billion), followed by lamps (€11
billion), and then ballasts and controls (€2
billion each).

19
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Profit pool development for traditional and LED lighting
McKinsey estimates the current total Traditional lighting

profit pool for the entire professional light- share of profits LED lighting share of profits
ing value-chain at around €3.5 billion world- Today' Today! 2020? Rationale for change
wide. Our analysis shows that 70% of global i

rofit goes to luminaire manufacturers Lamp 0ne or two big players
p g 20% Epi/chip®  10% Lower expected to dominate

because they cover the most value-add, and
because there are many specialized appli-
cations and significant demand for custom-
ized fixture designs.

- Typical commoditization

Ballast/ - Commoditization will happen
optics 5% Packaging  50% Lower - Still significant share due to
white light conversion

* Increasing technical
Moduling  25% Higher integration needs (e.g. chip
on board)

LED lighting value-chain today
In the LED world, the professional lighting
value-chain steps are very similar to those

. ingly i i
in traditional lighting: epi/chip, packaging, Growingly integrated into

i ‘ ) s i ; Sy moduling part

m‘fdullng/ light engine, d“."er/ optics, umi-—yminaire  70% i 3% Flat  Potential differentiation via
naire, and controls (see Fig. 1). Right now CRLES including driver and optics in
this industry is still in its infancy, with rev- module step
enues of around €1.5 billion and a global ) - Exploding variety of
profit pool of around €100 million. Luminaire’  10% ﬁl Iihtly applications and solutions

Since color conversion is key nowadays, Igher -Threat of standardization
despite its association with high price pre-  pyemal External - - Standard component
miums, packaging constitutes the highest  controls 5% conetrrr;Ts 3% hiliery - However, more sophisticated
proportion of the current profit pool (see g controls needed
table). Not only is there on average more Total = €1.5
value-add in packaging than in the epi/chip .tl;?ltl?l =€35 .l:?ltl?l = €0.1 billion to
step, but manufacturing is also less capital- fion fion €2.0 billion

intensive. Moreover, we are seeing a sharp 12007, worldwide. Source: McKinsey.

increase in proprietary IP build aiming to 2 Includes LED applications for general illumination only. Source: Amadeus, Bloomberg, analyst reports, expert interviews, McKinsey.

. 3 Margins for white high-brightness LEDs higher, but all current LED players need to have broader portfolios due to binning variation.
uncover the secrets of converting blue LEDs 4 pyofessional segment only.

into broad-spectrum white light.

From a technology point of view, the abil-  are still struggling to depreciate huge invest- money with high-power LED chips, while
ity to deliver high Im/W chips is highly ment volumes and amortize R&D spend. more and more players seem to be overcom-
attractive. However, chip manufacturers Non-top-five players are not earning much  ing the critical 100 Im/W hurdle.

Accurate and Affordable
LED Measurement
Solutions

+ High sensitivity and dynamic
range

+ 25+ scans per second

+ High-speed USB interface

+ Meets CIE guidelines for
Conditions A & B

Optronic Laboratories’ OL 770-LED
Spectroradiometer provides high
precision, research-grade measure-
ments to meet your demanding pro-
duction application within your
budget without compromising quality
or consistency. Find out what the
competition is learning - we deliver.
Contact the factory today for a quote!

/‘, Optranic Laboratories, LLC T einassr b 4o sty
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Moduling, which by our definition includes
SMT, primary optics, and heat management,
is already stronger than the luminaire part in
terms of the profit pool. In absolute terms, the
luminaire part will not change dramatically
compared to the traditional lighting indus-
try. As a result, the “light source” step in the
LED value-chain increases significantly. This
increase will also partly be brought about by
new technical requirements, such as includ-
ing driver electronics or heat management at
the module level.

Hypotheses and implications

Our research shows that the global LED
profit pool has the potential to grow to €2 bil-
lion globally by 2020, driven by energy sav-
ing/green technology initiatives, TCO, and
superior light quality. Moduling will be the
winner in relative terms, while epi/chip is
expected to deteriorate the most (see table).
This is subject to a series of hypotheses/
trends we predict will occur over the next
10 years, bringing with them substantial

implications for existing players.

EPI/CHIP
Trends: Over the next 10 years, chip will be
the loser among the different value-chain
steps. IP barriers will finally be disman-
tled, at least in practical terms. Players in
China and other parts of the Far East are
already finding ways around current pat-
ent protection. One or two major players
will eventually dominate, based on typical
commoditization as witnessed in the semi-
conductor sector. The epi process will even-
tually be controlled and optimized further.
As walfer sizes increase, so will yield. As in
the semiconductor industry, scaling up pro-
duction processes will require ever-increas-
ing investment, as seen in traditional semi-
fab investment cycles. Furthermore, several
major, manufacturing-savvy, traditional
semiconductor players are already think-
ing about entering the LED industry, which
will also drive commoditization.
Implications: Chip players need to drive

lighting |

the cost curve themselves and think about
moving to low-cost locations. A strong
focus on productivity and squeezing value
from binning can further drive down the
cost position. McKinsey LED benchmark-
ing shows huge potential for improvement
in this area. In addition, migrating further
downstream can enlarge a player’s individ-
ual slice of the profit pool and help secure
demand for higher chip output. Finally, it is
worth considering a “pure IP play,” which
entails outsourcing production to contract
manufacturers and focusing on design and
downstream integration.

PACKAGING

Trends: The packaging share is also expected
to shrink over time due to commoditization
within the industry. Material costs per se
are already low, but IP-related costs will also
decrease sooner or later. Still, the use of phos-
phor coatings to convert blue into white light
will secure a significant share of the profits,
since color rendering and color temperature

Thomas Research Products

Innovative & Energy Saving Lighting Controls

POWERING THE PRDMISE
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lighting | VALUE-CHAIN

will remain key factors for the performance
of white high-brightness LEDs.
Implications: Even if the bulk of pack-
aging already takes place in low-cost coun-
tries, it is still essential to continue optimiz-
ing manufacturinglocations. McKinsey’s LED
manufacturing benchmarking shows that
besides the cost component, companies can-
not afford to neglect skill building for opera-
tors and engineers. If the phosphor mix can
be improved further and eventually patented,
this would give individual players a strong
competitive advantage, at least for a while.

MODULING

Trends: Moduling will be the winner in the
LED value-chain for professional lighting.
Not only will technical integration increase
(e.g. chip on board/wafer-level packaging),
but the intensity and quality of light will be
significantly influenced by smart modul-
ing techniques that increase lumen output
at light engine level while optimizing ther-
mal management. Ultimately, the winning

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

design will be based on a de-facto standard,
producing a shared platform at light engine
level that includes driver electronics or is
built on AC LED. This can be easily mounted
by luminaire OEMs without any concrete
electrical engineering competence.

Implications: For all players offering
products at module and light engine level,
the keylies in creating the dominant design.
There are several areas for integration of
electronics and primary optics at module
level, which must be mapped out to develop
new IP strategies. Installing professional
patent management ensures IP is enforced
and utilized. Players can drive standardiza-
tion based on their own dominant design to
ensure a sustainable profit base.

LUMINAIRE

Trends: The luminaires part will regain
importance, thanks to continued optimi-
zation of heat management and an ever-
widening variety of applications and solu-
tions. However, the ongoing threat of

standardization as it relates to LED mod-
ules/light engines is eradicating luminaire
players’ value-added potential. In view of
the go-to-market structure for luminaires,
which is based on long-term customer rela-
tionships and regional particularities, there
are few grounds for extensive consolidation
in the luminaires market.

Implications: Luminaire OEMs should
think about further integration along the
value-chain, such as upstream toward mod-
uling/light engines (where the value is).
However, this would mean building addi-
tional electrical engineering capabilities
and integration solution know-how. More-
over, these OEMs could think about exploit-
ing the variety of additional functions avail-
able with LEDs, heading downstream toward
more complex controlling systems. An alter-
native option would be to drive “de jure”
standardization by having officially defined
light-engine platforms, which would guar-
antee multiple sourcing and increase price
pressure in the light engine segment. <)

X
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LEDs | LIFETIME

Air temperature emerges as a crucial
factor in determining lumen maintenance

Cree has gathered a large amount of data that demonstrates the importance of air temperature,

along with junction temperature and drive current, in defining the lumen depreciation of LEDs.

TIM WHITAKER reports.
ED maker Cree recently released a
|_ white paper discussing the long-term
lumen maintenance of their XLamp
LEDs, specifically relating to their white
XR-E devices. The company has accumu-
lated millions of hours of long-term data
under various test configurations, some of
which are compliant with the recently intro-
duced LM-80 standard.
One key outcome is a clear rela-
tionship between lumen depreci-

« Air temperature around the lamp (Tar)

From these inputs, L7 for the LED lamp
can be predicted with confidence. Fig. 1
shows the predicted Ly lifetime for devices
driven at 350 mA, and clearly demonstrates
the effect of Tamr. Different curves are mea-
sured for different drive currents.

LED lumen maintenance has gained

Mean L, lifetime (thousands of hours)
v

increasing attention since Lumileds first
introduced “high-power” (one-watt class)
LEDs in 2001. After several years of work
on the subject, focusing on the effect of LED
junction temperature, the Lighting Research
Center and ASSIST published in 2005 the
ASSIST recommends test procedure for life-
time testing of high-power LEDs (www.leds-

magazine.com/features/2/4/5).

This procedure was revised in

subsequent years and became the

ation (the percentage decreasein ~ '4? Tag = 45°C basis for IESNA LM-80-2008 stan-
luminous flux output over time) 139 Ip =350 mA dard, published in 2008.
and the temperature of the ambi- Tair = 55°C Meanwhile, Lumileds published
ent air around the lamp (Tam). A 100 S, awhite paper in 2007 that empha-
higher air temperature clearly 8o AR sized the importance of drive cur-
results in a faster rate of lumen 6 rent as well as T; (www.ledsmaga-
depreciation; in other words, a zine.com/news/4/4/26). Lumileds
lower Ly lifetime (see “Defini- 40 proposed a new way of present-
tions,” p. 24). 2 ing data that would help design-
Cree describes the testing and ers understand and evaluate the
0

characterizing of LED lumen
maintenance as “an evolving
science based on decades of
work from the component semi-
conductor industry.” The com-
pany has fully characterized the

XLamp XR-E LED lamp and has devel-

oped an accurate predictive model for

its long-term lumen maintenance. The
key inputs are:

« LED junction temperature (Tj), calcu-
lated from the solder-point tempera-
ture (Tsp)

« Forward drive current (Ir)

60

80

Junction temperature (°C)
FIGURE 1. Lyo lifetime prediction for Cree XLamp XR-E white
LEDs.

100 120

impact of temperature and drive
current on lumen maintenance
and failure rates of LEDs.

The latest white paper from

140

Lamps are mounted to MCPCBs.

FIGURE 2. Configuration for lumen
maintenance testing according to
LM-80-2008.

Temperature of ambient around lamps is actively
controlled by air flowing through chamber.

NN R =R RN g == R R R

>

q Temperature of solder pad of lamps is independently
actively controlled by fluid flowing through heat sink.
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Cree (see "Links") adds to the body of
knowledge on LED lumen maintenance,
and presents a vast amount of data that
shows the influence of Tair. Cree was able
to ensure that Tar was included in the
final revision of LM-80; the LM-80 testing
method calls for Tamr in the testing cham-
ber to be controlled within 5°C of Tsp and
for drafts to be minimized in the immedi-
ate vicinity of the devices under test.

Cree’s test configuration consists of sets
of 30 LEDs mounted onto metal-core PCBs,
which are in turn attached to heat sinks
inside environmental test chambers. The
Tsp of each LED lamp is actively monitored
and controlled by continuously regulating
the temperature of the heat sinks. The Tai
in the chamber is also actively monitored
and controlled by regulating the tempera-
ture of the air flowing through the cham-
ber. The two temperature control systems
are independent from each other.

So why does air temperature affect life-
time? Cree has determined that the sili-
cone-based encapsulants used by many
LED makers degrade when exposed to
high temperatures. As they degrade, the
encapsulants transmit less light. The
higher the air temperature, the more the
encapsulant will degrade. This is a phe-
nomenon that affects, to a greater or lesser
extent, all the silicone encapsulants that
have a good refractive index for efficient
light extraction.

Degradation is caused by the removal
of volatile compounds from the silicone
material, and as such there comes a point
when this process stops and lumen main-
tenance is dominated by chip degrada-
tion, which is a slower process. Cree has
observed that, for its XR-E white XLamps,
this change occurs after 5000 hours. So,
the lumen maintenance characteristics
are different in the first 5000 hours com-
pared with the subsequent time period.
Different Cree LEDs, and different prod-
ucts from other manufacturers, will all
exhibit slightly different behavior.
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Definitions

Rated Lumen Maintenance Life (Lxx):

The elapsed operating time over which the LED light source will maintain a percentage, xx,
of its initial light output. For example, L7o = time to 70% lumen maintenance, in hours.

Temperature, Ambient Air (Tar):

The temperature of the air immediately surrounding the LED. In general, this temperature
should be measured outside the FWHM beam angle of the LED and within the same

enclosure that contains the LED.

Forward current /

Drive current

TaR P - ~ T
Ambient air temperature y S Junction temperature
/
/ Lens
/
/ \ Tp /Tl Tg
/ \ Solder-point temperature /
‘," Case temperature
| :
Encapsulant
Bond —
wire LED/chip Reflector
Submount
Substrate

[ 1

Temperature, Junction (T)):

The temperature of the junction of the LED die inside the LED lamp. Measuring the LED
die temperature by direct mechanical means is difficult and may lead to erroneous
results. Cree recommends measuring T; indirectly through measurement of TSP, VF, and IF

and using the following equation:

Ty =Tsp + ( [Renssp] * [VE] x [IF])

Note: Ru s-sp is the thermal resistance between the LED junction and the solder point of
the LED lamp. This parameter is provided on all LED data sheets.

Temperature, Solder Point (Tsp):

The temperature of the thermal pad on the bottom of the LED lamp. Cree shows the
recommended Tsp for all XLamp LED lamps in each applicable Soldering & Handling document.

Also called case temperature (Tc).

A “best fit” algorithm has been developed
by Cree to accurately model the XR-E lumen
maintenance behavior, based on the critical
parameters Ta, T, Tsp, and Ir. This has been
used to generate graphs such as Fig. 1.

The data will help designers understand
the effect of, for example, building a lumi-

Cree XLamp Long-Term Lumen Maintenance white paper:
www.cree.com/products/pdf/XLampXR-E_lumen_maintenance.pdf

LED lighting standards: www.ledsmagazine.com/features/6/6/7
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naire in which the LEDs experience an ele-
vated ambient air temperature, and should
help them more accurately model the per-
formance of their products under real con-
ditions. As Mark McClear, Cree’s director of
business development, puts it, air tempera-
ture is the “third leg of the stool”—along with
junction temperature and drive current—in
determining lumen maintenance. Likewise,
as customers ask for and expect good data,
lumen maintenance is a “third leg” along with
energy efficiency and cost savings that will
support the case for LED lighting, &
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LEDS Previous Page | Contents | Zoom in | Zoom out | Front Cover | Search Issue | Subscribe | Next Page qMass;


http://www.qmags.com/clickthrough.asp?url=www.LEDsmagazine.com&id=13786&adid=P24E3
http://www.qmags.com/clickthrough.asp?url=www.ledsmagazine.com/features/6/6/7&id=13786&adid=P24E2
http://www.qmags.com/clickthrough.asp?url=www.cree.com/products/pdf/XLampXR-E_lumen_maintenance.pdf&id=13786&adid=P24E1
http://www.qmags.com/clickthrough.asp?url=www.ledsmagazine.com&id=13786&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.qmags.com&id=13786&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.ledsmagazine.com&id=13786&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.qmags.com&id=13786&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

LEDs

eldoLED

your product | our drive

CO,

world’s smallest
RGBW LED driver
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Colour
is our hature

F Award winning Pico packs big punch from small package
LIGHTFAIR

m L-Dot Pico by eldoLED: 15W, DMX-compatible LED driver/controller
for 350mA - 700mA colour and white LEDs in a 25mm diameter

The future. llluminated.

package - the ideal choice for in-fixture spot applications. Pico offers 15-bit

= resolution per channel allowing accurate dimming, colour and warm/cool _
INNOVATION . . . . . . . . PICO
awaros  White mixing. Pico is available in a 1-, 2-, 3- and 4-channel version, all 0.98"/ 25mm
BEST OF . . . . .
carecory equipped with an NTC thermistor interface for robust thermal control. diameter

For North America please contact : eldoLED America Inc. | NAsales@eldoLED.com or +1408 451 9333 (San Jose, USA)
For other countries please contact : eldoLED Europe bv | sales@eldoLED.com or +31 40 2054050 (Eindhoven, The Netherlands)
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TOCUS ON

PLASA, the annual trade show for the Professional Lighting and
Sound Association, took place from Sept. 13 to 16 in London.

As usual it provided a comprehensive showcase of recent
developments in lighting for the entertainment industry, with
many companies showing LED-based products. Among the eight
winners of the PLASA Awards for Innovation were ETC, for its
Selador LED-based product line, and Cast for its wysiwyg R24.
This design and visualization software allows stage designers
to simulate all manner of lighting and effects, and has recently
been updated to include LED-based screens and their content.
Tucked away at the back of the second hall was VER, a rental
company, which had an impressive 3D LED display. The display

consisted of a regular 8 mm display overlaid with a patterned
optical material to create the 3D effect. Of course, the display
ran special 3D content and was viewed through 3D glasses.

eldoLED, a driver manufacturer based in
Eindhoven, the Netherlands, showcased a num-
ber of products at PLASA (see www.ledsmagazine.
com/press/19749), including several 4-channel,
DMX/DALI/0-10V-compatible constant-current
and constant-voltage LED drivers/controllers.
Meanwhile, a 12V AC LED driver/controller was
aimed at halogen-lamp replacement and has typi-
cal efficiencies of 85% (12V AC) and 92% (12V DC).
Power factor is 0.8, and flicker-free dimming is
possible down to 0.5%. The photo shows PowerPix
530 modules, a string of 30 high-power (5W)
RGBW pixels for dynamic color applications. The
pixels are individually controllable over DMX and
have a flexible pitch, as they can be positioned
anywhere along the cable.
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SkyLine outdoor architectural floodlights
from PixelRange, contain multiple Luxeon K2

LEDs.
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The VLX Wash luminaire is
the first LED-based prod-
uct from Dallas, TX-based
Philips Vari-Lite, and was
impressive for its output of
14,000 lumens (at 840 W), and
its price tag in the $10,000
range. The VLX contains
seven LED light-engines,
each based on an RGBW
chipset from Luminus. The
120 W chipsets are replace-
able. Light is mixed within
a long optical system that
resembles a champagne
glass, to ensure smooth color
mixing. There is a substantial
cooling system at the base of
the luminaire, but operation
is extremely quiet. White

light can be produced between 3000 K and
9000 K. Fixtures are factory-calibrated for

color consistency.

The LedCyc9*RGBW panel

from LDDE is a modular
backlight system for
rear-projection onto
cyclorama material

and other projection

surfaces.
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mirror on the rear.

The distinctive hexagonal form of the i-Pix
BB7, which combines seven 10-degree P o
homogenized RGB beams.

AC Lighting previewed

the Color-Q Color Charge,

a battery-powered LED fix-

ture that also allows wireless
control and syncing between
units. The 12 LEDs produce 600
lumens in total, in RGBA, with
adjustable CCT and CRI of 92.

In early 2009, ETC acquired Selador

and its LED-based product line of
fixtures, which are based around the
x7 Color System. Specifically designed
for the requirements of theater lighting, this
fixture combines seven LED colors into a single
luminaire, broadening the spectral range and
creating a “nearly limitless palette” that gives
“natural color to people and objects.” Different
models use either Luxeon K2 or Rebel LEDs and
have different lenses and arrangements of LEDs,
depending on the specific application (stage
washes, long throws, scenery lighting).

lux at a distance of 1 m.
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The MAC 401 Dual from Martin
is a LED-based moving head
washlight with a beam-reflective

The Tracker 300 from Showtec
contains 9 LEDs that can be
driven at 1400 mA (6W). Each
LED can operate independently.
The beam angle is 5 degrees, and
the luminaire can produce 18,200
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For high efficiency at a low cost, power your LED design
solutions with Future Electronics and Mean Well.

e Suitable for Low to High Power applications - 18 W-240 W

e Active Power Factor Correction (PFC) Function

e |deal for indoor/outdoor & street LED lighting & moving sign applications
e Dust & Waterproof with IP64 and IP67 ratings

e Constant Current and/or Constant Voltage Capable

¢ Highly reliable, 3 year warranties & UL 1310 Class 2 & UL 879 SAM List
* CLG, PLN and HLG series now available with 277 Vac Input

Visit www.FutureElectronics.com/Meanwell
MEAN WELL to see our world class LED driver offering

FUTURE
www.meanwellusa.com ELECTRONICS

www.FutureElectronics.com/Meanwell 1-800-FUTURE-1
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software | OPTICAL DESIGN

LED attributes for accurate modeling:

An optical designer’s wish list

LED manufacturers provide much information in data sheets and ray data sets, but additional

information about their products would help designers model their systems more accurately, says
PATRICK LE HOUILLIER and MIKE ZOLLERS.

hen using software to design
\N an optical system with LEDs,

many LED characteristics must
be considered to allow them to be modeled
accurately. Manufacturers provide much
of this information in their datasheets.
Additionally, many manufacturers provide
measured data in the form of ray data sets
for their products. As designers, we laud
the industry for this increased openness,
but there is room to improve the level of
detail provided by manufacturers to optical
designers. We examine four such LED details
that may need to be modeled in an optical
design, explain why and under what condi-
tions these details are necessary, and pro-
pose ways to supply the requisite data. This
is not a comprehensive list of details needed
for every LED design, but a subset of signif-
icant information barriers that designers
have faced over the years.

Attribute 1: Near-field light distribution

One detail that is consistently omitted when
modeling LED systems is the accurate repre-
sentation of the LED’s near-field light distri-
bution (for example, at a distances less than
roughly 10 times the size of the source). Of
course, some optical designs, such as task
lighting, can be accurately modeled with-
out taking the near-field light distribution
into account. A task light is often simply an
LED shining onto a flat surface. There are
no obstructions between the source and

LED

2

Target plane

1

FIGURE 1. A simple task light can often
be accurately modeled without taking the
near-field light distribution into account.

its distant target; therefore, the near-field
light distribution need not be considered
for this scenario. However, if a lens is placed
in front of the LED that focuses the die onto
the same surface, the near-field light dis-
tribution must be considered. The spatial
variation of the source emittance due to die
masks, wires, phosphors, etc. is all imaged
onto the target.

In many cases, the LED package itself
increases the need for an accurate near-
field model. Phosphor materials, diffuse

PATRICK LE HOUILLIER (patrick@opticalres.com) is a LightTools Application Engineer and MIKE
ZOLLERS (mikez@opticalres.com) is a Senior Optical Engineer for Optical Research Associates,

developer of CODE V*° and LightTools® optical design software and provider of optical engineering

services (Www.opticalres.com).
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white plastic packages, and multiple dies
per package can all increase the apparent
size of the emitter. Usually, the apparent
size of the light emission is spatially non-
uniform and dependent upon the viewing
angle. Another aspect to consider is color,
especially in phosphor systems. Depending
on the method used to apply the phosphor
to the die or its encapsulant, the length of
the path that light takes through the phos-
phor may not be constant. Because of this,
the color of the light leaving the phosphor
is not necessarily the same from all viewing
angles. If the optical components are near
the package, or if they image the LED, accu-
rate near-field modeling of the source and its
apparent size is required.

Unfortunately, it is not always easy to tell
whether the near-field distribution is impor-
tant. To be sure that the design is accu-
rate, you could always model the near-field
light distribution, but the costs and limita-
tions associated with this approach make it
impractical. There are two primary meth-
ods to model the near-field light distribu-
tion: using a ray data set and using a com-
plete geometric model.

Ray data sets represent the near- and far-
field light distribution and are typically gen-
erated based upon a series of measurements
that capture the spatial and angular distri-
butions. Many LED manufacturers now pro-
vide ray data sets for their LEDs; however,
they are not without their limitations. First,
ray data sets are large, external files that can
be hundreds of megabytes for a large num-
ber of rays, and you need to keep both the
software file and the ray data set in order to
reproduce your results in the future. Next,
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Illuminance (Lgx)

the ray data only models the LED’s light
output; there is no physical body associated
with the ray data. If your optical system
passes light back through the LED package
(usually the dome), the effect of the geome-
try will not properly be modeled. Finally, ray
data sets are an accurate representation of
asingle, measured LED. How representative
of the entire production of LEDs is the sin-
gle, measured LED, and consequently its ray
data set? If the LED that was measured had a
defect, the results of any ray trace using the

100

40 30 Count»0.001 0,01 0. 10

Illuminance (lelx)

data would be questionable. 80
Another method for representing LEDs in : : Y (mm)

software is a geometric model of the LED. In 40t

this case, every element, including its optical

properties, is modeled, from the die outward. ok

This method overcomes most, if not all, of

the problems associated with ray data sets. w0l

Rays are generated on-the-fly from the die,

so no external storage of ray data is required,

the optical effects of the geometry are always -80¢, | | L L Lo

-80 -40 40 80 Count»0.001001 01 1

modeled, and manufacturing variability x(,?,m)
can be modeled by displacing or deforming
package components. However, no manufac-
turers currently provide the entire die and

package geometry for their LEDs. To get this

FIGURE 2. The task-light illuminance is shown from a simple (top) and complex
(bottom) source model. There are no near-field obstructions; the simple source model
is accurate for this scenario.

data, a designer would typically have to dis-
mantle an LED to measure its internal com-
ponents, which is both time consuming and
costly. Because it generates rays on-the-fly,
this method also causes longer simulation
times when compared with the ray data set

method. Detailed geometry supplied by the
manufacturer would reduce the overhead
associated with creating a model.

Attribute 2: Manufacturing variability
LEDs are binned by output power (on-axis

intensity or total flux) and color. While this
level of detail is useful for some optical sys-
tems, much more information about the
LED’s variability is often needed.

Consider an application that images the
die into the far field: an LED flashlight. The
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placement of the die is paramount to the
performance of the design. As engineers,
we would like to tolerance the system before
production. We know the tolerances on the
placement of the LED. The robot used dur-
ing manufacturing has its tolerances, and
the tolerances for the LED package are typi-
cally given on the manufacturer’s datasheet.
The tolerances on the imaging system are
known from its manufacturer. (Very few
imaging systems go into production with-
out a sensitivity analysis.) But what are the
LED’s die tolerances? The LED can be accu-
rately and repeatedly placed with respect to
the optic, but if the die is shifted inside the
package or is not concentric with the dome,
the image of the die will shift.

An automotive headlamp also requires
tight tolerances. Designers have tried for a
long time, ever since white LEDs started pro-
ducing real flux, to create an LED headlamp.
Most of these systems, including those going
into production, are refractive and image the
die onto the roadway surface. In the automo-
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tive industry, the far-field intensity distribu-
tion of the headlamp is tightly regulated to
prevent headlights from blinding oncoming
drivers while providing adequate illumina-
tion of the roadway and overhead signs to
keep drivers from hitting something. Imag-
ine the effect of a die shift in this system.
It might blind or significantly increase the
glare of oncoming drivers, or it might create
dark areas on the road that prevent a driver
from seeing a pothole or another obstacle.

For accurate modeling of an LED’s man-
ufacturing variability, designers need two
things: geometric details about the internal
structures of the LED and nominal toler-
ances on critical dimensions. The geometry
needs to be provided for the entire LED, not
just the exterior. Even a drawing would be
sufficient. The most critical tolerances that
need to be known are the die size (in three
dimensions) and its position relative to an
exterior mounting point. If there is a dome,
the tolerances on its position and shape are
important as well.

software | OPTICAL DESIGN

Attribute 3: Optical properties

of LED components

To accurately model any optical system in soft-

ware, designers need to know the optical prop-

erties of the components, but this informa-

tion is not available, even after more than ten

years of modeling LEDs in software. Therefore,

when designers build detailed models, they are

forced to make assumptions about the prop-

erties of the plastics used in the dome and the

encapsulants around the die. This is not ideal.
For the materials surrounding the

die—the encapsulant and the dome (if

applicable)—it is important to know:

+ The index of refraction, as a function of
wavelength

- The material absorption, as transmittance
vs. length or an absorption coefficient

« The properties of the bulk scattering par-
ticles (for diffuse LEDs)

« The scattering profile

« The particle size and density

« The properties of the phosphor (if
applicable)

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.
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FIGURE 3. The task-light illuminance is
shown from a simple (top) and complex
(bottom) source model with lenses.

The lens perfectly images the simple
source, but the diffuse package and the
phosphor enlarge the apparent size of
the source, making the complex source a
more accurate representation.

- The absorption, excitation, and emission
spectra

+ The quantum efficiency

+ The variance of the emission due to
changes in excitation wavelength

« The phosphor delivery method (i.e., con-
formal coating, remote, glob, or embed-
ded throughout the encapsulant)

The surface properties are alittle easier to
postulate. For white packages, the scattering
profile is mostly Lambertian. The metallic
parts in the LED package, such as the bond
wires, are near-specular scatterers. How-
ever, for all of these components, the reflec-
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tivity is unknown.

The LED package is a major contributor
to the spatial and angular nonuniformity of
the near-field light distribution. All of these
details could be specified in a datasheet or
application note.

Attribute 4: Sensitivity to

external influences

This category represents a very important
detail that is handled differently by every
LED manufacturer. The significant exter-
nal influence is heat, both ambient heat and
the heat produced by the LED. Because the
electrical and optical properties of the LED
change as a function of junction tempera-
ture, all manufactures try to provide infor-
mation about those changes. However, there
is no consistent set of information provided
on a datasheet.

First, let’s look at the electrical consider-
ations. Some manufacturers provide voltage
as a function of temperature; other manu-
factures show forward current vs. tempera-
ture. The type of temperature provided can
be either the ambient temperature (assum-
ing a particular thermal resistivity) or the
junction temperature. These create no fewer
than four possible permutations of electri-
cal degradation with temperature. Also, if
a manufacturer provides ambient temper-
ature curves, it is important to know how
long the LEDs were running for that mea-
surement. The junction temperature is very
different from the ambient temperature
after a short operating time.

The optical considerations are also varied in
the datasheets. As the temperature increases,
several things happen. First, the light output
decreases. Is this due to a decrease in the for-
ward current, or are other mechanisms at
work? If the light output decreases with the
forward current, then we can use the flux vs.
current curves; otherwise, we need flux vs.
temperature. Second, the color of the LED
shifts with temperature. For a monochro-
matic LED, does temperature shift the peak
wavelength of the emission, or does it broaden
the spectral half-width? Does it shift both?
What about phosphors? The blue LED’s color
is shifted due to the temperature variation,
but so is the phosphor. How does it change?
If were modeling the phosphor as excitation
and emission spectra with internal quan-
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tum efficiency, what do we change? Many
datasheets provide light output vs. tempera-
ture. Some datasheets provide CIE chromatic-
ity vs. temperature.

All of these details are important, and
they need to be presented consistently by
all manufacturers. Heat is by and large the
most important nonoptical consideration for
designers. Determining an acceptable loss of
system performance due to heat can dras-
tically change the cost of the system, from
reducing the size of the heat sink to poten-
tially driving the need for an active feedback
loop to control color.

Concluding remarks

Many systems designed with LEDs are des-
tined to enter the consumer market, and while
some consumers may purchase an LED prod-
uct based solely upon its uniqueness, novelty,
or its power savings, in order for a design to
garner significant consumer acceptance, it
needs to be cost-effective, purposeful, and

software | OPTICAL DESIGN

aesthetically pleasing when illuminated.

Consider again the LED flashlight. To
compete against low-cost filament flash-
lights, one common design goal for an LED
flashlight is a very bright, uniform light dis-
tribution. When a single LED is used, the
optics are invariably placed in the near-field
region, and designers go to great lengths to
make their optics intolerant to the near-field
and manufacturing variations. Otherwise,
the flashlight’s output has the potential for
nonuniformity and significant part-to-part
variation. For these systems, a good model
of the near-field light distribution and LED
manufacturing tolerances are needed.

Designers seek to improve designs in ways
that are possible only with the influx of addi-
tional information, while manufacturers seek
to protect information because it is patented
or considered a “trade secret.” Perhaps the
benefits of the former outweigh the cost of the
latter. Hopefully, there is a mutually benefi-
cial solution to this age-old problem. )
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Direct or Indirect: That is the question
for optical configurations

For optical designs, the choice of direct or indirect configuration is determined by a number of

competing factors and by considering the priorities of the lighting solution, writes ANDREAS BIELAWNY.

he LED, the solid-state light source
_|_ of the future, differs in many

aspects from every other classi-
cal light source. For now, let us consider
only one aspect: LEDs are surface emit-
ters, and because of the planar substrates
on which they are currently deposited, the
die generally exhibits a half-space emission
characteristic.

Therefore, all LED applications can gener-
ally be divided into two groups: direct and
indirect (see Fig. 1). The terms direct and
indirect describe the relation between the
LED and its secondary optic components,
or the light target (the main optical axis).
Also, the term direct (as for direct light/flux)
is also used to emphasize the fact that LED
applications use the flux from the primary
optic lens of the emitter to create the light
distribution.

Direct: A direct optical configuration is
characterized by the alignment of the opti-
cal axis of the emitter(s) with the main opti-
cal axis of the light. This need not necessarily
be coaxial. It can also be considered an issue
of the direct visibility of the emitter (from
a point of view within the desired angu-
lar emission range of the light). A descrip-
tive example is a projector application using
aspherical lenses for image creation. Such
arrangements would be addressed as direct
type, but they strongly restrict the visibility
angles of the emitter, which is observed only
through secondary optics.

Indirect: In contrast to the direct config-
uration, an indirect optical configuration
will always prevent the emitter from being
observed directly. Instead, the flow of light
will be controlled completely by secondary

optics, such as free-form
reflectors. In the arche-
typical representation
of an indirect configura-
tion, the optical axis of
the emitter will be anti-
parallel to the optical axis
of the light (the reflector); for example, a per-
fectly reverse orientation. Any semi-direct
solutions are also possible.

This distinction is mainly relevant to
reflector applications. In general, TIR colli-
mator optics, projector systems, and refrac-
tive systems tend to make use of the direct

Direct

orientation and there are only a few reason-
able occasions when a design with indirect
emitter orientation is useful. Mostly, design-
ers do not decide between the direct or indi-
rect orientations, but instead the decision
is for or against a certain design option, as
there are limitations to the deliberate use of
either configuration type.

Making the choice

The choice of a direct or an indirect approach
cannot be made instantly in many cases. If
possible, we should first take a step back to
the simple question: “What is the princi-
ple nature of this application?” Of course,
there are a multitude of possible answers,
for example wall washer, ambient lighting,
or street light.

A brief analysis of the intended applica-
tion can help with the decision on the funda-
mental design options of direct or indirect:
« Are there specifications or restrictions to

the type of LED?

« What are the specifications on the dimen-
sions and geometry?

ANDREAS BIELAWNY (bielawny@brandenburg-gmbh.de) is an Optical Engineer with
Brandenburg GmbH (www.brandenburg-gmbh.de), Paderborn, Germany.
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Indirect

Semi-direct

FIGURE 1. LED and reflector design
options include direct, semi-direct, and
indirect arrangements. Short arrows mark
the optical axes of the emitter (dashed)
and the complete light source (solid).

« What measure of light control is
required?

« Is direct emitter flux helpful/acceptable/
to be restricted?

« Will the light be directly visible to the
human eye? How? And is this intended?

LED specifications

Although a huge variety of high-flux LEDs is
available, two common aspects are of high
importance for consideration when it comes
to the choice of direct or indirect arrangement.
The first one is the primary optics type. It is

Lambertian
FIGURE 2. A Lambertian distribution emits
50% of the complete flux into the forward
cone of 30° half angle (NA of 0.5).
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Conversely, high-flux LEDs of low source
luminance are not well suited for point-
source applications. They are mostly multi-
die LEDs and make use of chip-on-board
techniques, enlarged common phosphors,
or similar technological approaches. But
due to their lower luminance, such LEDs are
the better choice for direct arrangements if
emitter visibility cannot be avoided. Espe-
cially for urban and interior lighting, these
emitters can perform particularly well.

In optical-development software such
as LucidShape, the modeling of solid-state
emitters, or the use of manufacturer’s LED
ray-files, allows for a quick estimation as

FIGURE 3. Two parabolic LED reflectors of different ~ Well as for a thorough analysis of differ-

10 90 size with large (d = 20 mm) and small (d = 6 mm) en.t emitters, to assist.in selecting the best-
rear diameter; both aim for zero spread (ideal spot); Suited type fora certain task.
~'50 LucidShape geometry view, Luxeon K2 model.
Dimensions

important to take a look at the impact of pri- ~ architectural lighting problems and espe-  The specified dimensions for a lighting con-
mary optics and the resulting emission char-  cially street lighting favor or require alim-  cept can narrow down the design options
acteristic of an LED. A Lambertian distribution  ited source luminance. available to the light engineer. Thus, they
emits 50% of the complete flux into the forward : -
cone of 30° halfangle (NA of 0.5). Consequently, - .
a reflector (direct setup) that leaves an aper- | N M ]
ture of 30° half angle would effectively control
only half of the luminous flux. With a side-
emitting LED, the result is different.

The exact distribution should be consid-
ered; even the small deviations between the
different representations of so-called Lamber-
tian emitters can make a difference when it
comes to obtaining satisfying light patterns.

The second aspect is the size of the LED. A
smaller die gives an advantage for enhanced
light control and imaging quality because
absolutely smaller images are possible. In
this case, the higher the source luminance,
the closer the LED will perform to a point
source. The trade-off, that extremely bright
LEDs are also sources of intense glare, is in
some applications a major drawback. Many

FIGURE 4. Candela distributions:
quadrants of LucidShape UVData views
from large (left) and small reflector
(right) simulation results. Indirect flux
from the reflector only (top) with an
angular range of +15° and direct flux
from the emitter (bottom), ranged +45°.
Axes are scaled in degrees of angle,
intensity is of iso-scale in logarithmic e B
false-color coding. m——— ey i e— cx et
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can imply the use of a certain direct or indi-
rect setup or allow the freedom of choice.
This is technically a trivial aspect, but nev-
ertheless one that is of strong impact. It is
not uncommon to have the exterior dimen-
sions specified before optical developers
can lay their hands on the design of a light
source. Indirect setups will, in almost any
case, require a greater mechanical depth as
well as the need to mount the emitters off-
axis or even within the optical path (reverse
orientation). Direct arrangements are suited
much better for limited installation sizes.

Light control

The common primary optic of LEDs is the
Lambertian type. Controlling its flux is a
matter of first capturing as much flux as
possible in the secondary optics, and then
creating appropriately sized emitter images.
Direct arrangements that produce small
emitter images are usually rather large,
which counteracts the first point: a conse-
quently larger aperture allows more light to

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

escape directly, thus reducing the reflector
illumination. Large-size indirect arrange-
ments provide the highest light control. In
lighting design, the knowledge of the actual
angular distribution of the LED is impor-
tant if good light control is in demand. These
aspects comprise a significant share of the
complexity of a lighting task.

Using direct emitter flux

The question whether direct flux from the
LED should be used is specifically focused
on the desired light distribution: can the
emission characteristic of the LED contrib-
ute in a useful way to the intended light-
ing design? If that is the case, direct emit-
ter flux enhances the efficiency of the light,
since no further reflection losses occur. A
purely primary optics-based design with-
out any secondary optical components can
also be more cost-effective. An approach
toward enhanced light control with direct
emitter flux is the application of small lenses
that are directly mounted (preferably glued

and optically matched) to the LED and serve
simply as an extension of the primary optic.
Such free-form lenses could alter the light
distribution so that for certain problems, no
further optics will be required. However, this
is not part of the reflector-related direct or
indirect discussion.

Example: light control

(paraboloid reflector)

As an example for the interplay between
dimensions, light control and direct emit-
ter flux, we compare two direct reflector set-
ups shown in Fig. 3 in a brief virtual exper-
iment, using the optical design software
LucidShape.

Both reflectors (R = 85%) are 20 mm in
depth and aim at a zero-spread spotlight.
They differ by their diameter. The large
reflector has a 20 mm rear diameter, the
small one only 6 mm. The front apertures
are 46 mm and 25 mm, respectively. Both are
equipped with a cool-white Luxeon K2 with
TFFC rayfile source, emitting about 85 Im
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FIGURE 5. For an LED (direct) PS reflector arrangement with +10° of spread, a
geometrical sketch of the component shows the three profiles (left); LucidShape
luminance camera sensor results from the same point of view show how the
impression from the lit reflector profiles will present to the off-axis observer, at a
chosen sensor resolution of 640 x 480 (right).

of flux. One of the nice things about opti- it was done to obtain the candela distribu-
cal simulations is the multitude of methods  tions of Fig. 4, the impact of the light control
and tools for analysis. When we distinguish ~ (spotlight) becomes obvious. The top images
between emitter flux and reflected light, as  show the reflector-controlled light. The bot-
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tom images show directly spilled emitter
flux which produces a homogeneous back-
ground, with its angular size being defined
by the aperture.

The direct and uncontrolled flux from
the large reflector’s LED measures about
501m, only 351m being imaged by the reflec-
tor into infinity. The reflector controls not
even half of the flux from our K2. The ratio
of controlled versus spilled flux can be con-
sidered a measure of light control. In con-
trast, the small paraboloid allows only 25 Im
of direct flux due to its smaller aperture: it
controls a larger share of the LED’s flux. The
emitter images produced by the two compo-
nents strongly differ in angular size, which
leads to different grades oflight control, i.e.
in this simple case to a difference in focus-
ing power. The large reflector achieves about
10,000 cd at 41% flux control, the smaller one
only 4000 cd, although it is controlling 70%
of the flux. These basic relations yield also
in more sophisticated components, such as
procedural surface (PS) reflectors, which

LEADING Globalsupplierot
Dow Corning™ Silicone
Optical Encapsulants

* High Optical Transparency
¢ Excellent UV Resistance & Moisture Protection
¢ Gels, Elastomers and Resins Available

* Glue Doctor Technical Expertise

. RoHS assembl
“Understanding Y

Thermal Management Data”
ellsworth.com/LED.html

Custom functional test

0402

V2] ELLSWORTH

ADHESIVES

Automated Optical Inspection

BGA and X-Ray Analysis
Microchip authorized design

Quality that your customers can rely on!

GEC>

Genie Electronics

Company, Inc.

www. genieelectronics com 1087 Valley View Road, York, PA 17406

ellsworth.com 800-888-0698

40  SEPTEMBER/OCTOBER 2009

717.840.6999 717.757.0194 (fax)

LEDsmagazine.com


http://www.qmags.com/clickthrough.asp?url=www.LEDsmagazine.com&id=13786&adid=P40E1
http://www.qmags.com/clickthrough.asp?url=www.genieelectronics.com&id=13786&adid=P40A2
http://www.qmags.com/clickthrough.asp?url=www.ellsworth.com/LED.html&id=13786&adid=P40A1
http://www.qmags.com/clickthrough.asp?url=www.ellsworth.com&id=13786&adid=P40A3
http://www.qmags.com/clickthrough.asp?url=www.ledsmagazine.com&id=13786&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.qmags.com&id=13786&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.ledsmagazine.com&id=13786&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.qmags.com&id=13786&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

Suppliers Directory 2010

Distribution Date:

Mat'l Due: 2/8/10

March 2010
Ad Close: 2/1/10

Integrated Advertising 24/7, 365 Days a Year!

Keep Your Message in Front of LEDs Magazine’s
Decision Makers for a Full 12 Months:

* Recognized as an invaluable reference manual

* Delivered to 31,506* global buying professionals
as the March 2010 issue of LEDs Magazine

+ Company Directory includes an A-Z listing of more than
900 key suppliers in the LED industry

* Extensive coverage of 10 major product sections, including
LED Packages & Chips, Networks & Distributors, LED Displays
& Signs, Test & Measurement, LED Lighting and more

* Detailed company contact and product data for hundreds
of organizations

* Bonus distribution at major LEDs and lighting events and
conferences throughout 2010

The LEDs Magazine Suppliers Directory 2010 is a comprehensive
product guide and vendor directory reaching buyers of LED
components and lighting and display products. Advertisers

who take advantage of our Suppliers Directory integrated print
and online advertising will reach key decision-makers

with their product messaging.

DISPLAY ADVERTISING

DISPLAY ADVERTISING
As an advertiser, you'll receive:
* FREE company directory listing - both print and online

* FREE unlimited product guide listings.
* FREE listing cross references to your ad page.

* FREE bold entries for each of your listings.

DIRECTORY ENHANCEMENT OPTIONS

Contact your sales representative to learn more about the
following listing enhancements and advertising upgrades!

Enhanced Listing
- Logo and 75 words of text in Company Directory section
- Logo alongside company name in all Product Guide sections

Priority Listing

- All enhanced listing benefits above

- Entry in Company Directory section is highlighted in a shaded box

- In Product Guide listing, logo is highlighted in a shaded box

- In Selection Charts, the Priority Entries are highlighted

- Priority Entries listed on page 1 of the Directory and highlighted in the
online Buyer's Guide
Enchancement Ad Close Date: February 1, 2010
Material Due Date: February 8, 2010

Book Your  RATES AND SPECIFICATION
d Early
&ov. 30,2009) RATES: usD 1) usD usD
LOCK in 2009 2010 2009 2010
‘09 Rates!  Enhanced Entry $ 685 935 | Full page profileorad  $ 4180 4598
Priority Entry $ 1315 1565 1/2 page ad $ 2510 2761
Two page profile or ad $ 7300 8030 1/3 page ad $ 2050 2255
1/4 page ad $ 1670 1837 *Pyblisher's Own Data
QUESTIONS: Please contact one our sales representatives for assistance.
USA EUROPE JAPAN CHINA/HONG KONG TAIWAN TAIWAN
Mary Donnelly Joanna Hook Manami Konishi Mark Mak Alice Chen Vicky Kung

Tel: +1 603 891 9398 Tel: +44(0)117 946 726 Tel: +81 03 3219 3641 Tel: +852 2838 6298 Sales Manager Sales Manager

maryd@pennwell.com joannah@pennwell.com konishi-manami@ics-inc.co.jp  markm@actintl.com.hk alice@arco.com.tw vicky@arco.com.tw

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


http://www.qmags.com/clickthrough.asp?url=www.ledsmagazine.com&id=13786&adid=P41A1
http://www.qmags.com/clickthrough.asp?url=www.ledsmagazine.com&id=13786&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.qmags.com&id=13786&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.ledsmagazine.com&id=13786&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.qmags.com&id=13786&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

LEDs

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

optics | CONFIGURATION

give us control over the light spread from
individual sections.

Visibility of the emitter

Let us consider a very descriptive example of
an LED application: an artificial starry sky
in the ceiling of a child’s bedroom. The main
purpose here is the visual impression of the
LEDs, while glare is not an issue as long as
low-power LEDs are used. Dozens or hun-
dreds of emitters are just there to be seen,
perhaps also to be distinguished—just like
any signaling application. This decorative
lighting yields no significant illumination
purpose, besides providing a low ambient
luminance.

In contrast to this, a billboard lighting
application does not even have to expose its
luminaires to the human eye, as it is point-
ing toward a board or a wall. The main pur-
pose here is the creation of a uniform or
otherwise pleasant luminance from the illu-
minated surface.

The criterion of emitter visibility is directly
related to glare. If glare must be prevented by
design, a direct configuration should only be
used if the extended geometry of the applica-
tion scene allows for it (considering the sur-
roundings and possible observer positions).
The importance of this issue changes with
the source luminance (see previous section
on LED specifications).

However, the use of secondary optics

does not automatically reduce the lumi-
nance. For example, multiple reflections,
unfortunately designed facets or a slightly
misaligned emitter can create peaks of high
intensity at glance angles. In virtual exper-
iments, the luminance impression can be
captured in a visualization of the ray-trac-
ing process, using a luminance camera sen-
sor, which essentially does the same job as
areal camera. The luminance of a reflector
from different viewing angles, on and off
axis, provides not only information on the
lit appearance of the light source, but also
identifies sources of stray light. In Fig. 5, a
luminance image of a PS reflector is shown.
In particular, the fields of multi-source
applications (such as multi-LED, or signal-
ing devices) and the wide field of exterior
automotive lighting design attach great
importance to the smoothness and pleas-
antness of a light source’s appearance when
lit and also in daylight.

LED street lighting

One of the hot topics in the lighting business
these days is LED street illumination. This
is a prominent playground for the direct vs.
indirect discussion. As of today, almost all
LED street lights are of direct kind. That is
to some extent motivated by the available
off-the-shelf parts (mainly TIR optics and
emitter-specific reflector parts). Although
an a priori selection of components creates

a strong oppression on the optical design,
this procedure is quite common.

A multitude of lenses or reflectors with
different spread are the optical backbone
of many LED street lights. Unfortunately,
directional optics, such as TIR collimators,
do not have a pleasant appearance to the
human eye (glare), and today's compound
eye-like streetlights, although innovative,
will retreat into the background in the
years to come. Wide-angle lenses (for exam-
ple, 0f 120° x 60° rectangular spread), which
allow identical emitters with identical
optics to be mounted horizontally, appear
to be a very promising direct approach.
They produce alower emittance than LEDs
with directional optics. Thus, they reduce
one major drawback of the direct arrange-
ment, while they also can provide a suffi-
cient light control for the task (a uniform
road illumination/luminance). Sophisti-
cated free-form lenses could dominate the
short to medium longitudinal ranges (S,M
type) in the future.

Indirect solutions offer better light con-
trol, like sharp cut-offs. Thus, they should
be chosen for long-range street lights (M,L
type). This being said, a semi-direct hybrid
solution that uses direct light to illuminate
the vicinity of the streetlight’s pole, but
also uses indirect reflector arrangements
for wider angles would combine the best of
both worlds. &
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unobtainable elsewhere.
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Taiwan develops LED Cluster in

Southern Taiwan Science Park

Echoing the Taiwan government’s plan to stimulate growth in both the LED and photovoltaic

industries, the Southern Taiwan Science Park is aiming to create a significant photonics industry

manufacturing base in the Southern Taiwan region.

nfluenced by the eco-

nomic downturn, the

L\/ Revenue (Billion NTD) |

| -o- Annual growth rate (°<|;)J

scale of Taiwan’s LED epi- 80 16
taxy and packaging industry 70 14
only reached NTD 82 billion 60 12
(US$2.51 billion) in 2008, Zg ;0
around the same level as - 6
in 2007. This fell a long way 5 4
short of the expected NTD ¢ 2
100 billion. The revenue of 0 0

. B . . 2006 2007 2008 2009 2010 2011
Taiwan’s LED epitaxy indus- .

Source: PIDA Estimate Forecast

try in 2008 was NTD 32 bil-
lion, representing a drop of
4% in comparison with the
prior year. The LED packag-
ing industry, on the other hand, had a low
growth rate of around 3% in 2008, reaching
NTD 50 billion (US$1.53 billion). Compared
with the growth rates in the previous two
years (see Fig. 1), this figure was not encour-
aging for companies in the industry. The
four major markets of LED application are
signal lighting, indicator lights for elec-
tronic products, cell-phone backlights, and
automotive lighting. Increasingly, LEDs are
being used for the purpose of energy saving
and carbon reduction.

Eying the huge potential of the LED
lighting market in Taiwan, and wishing to
encourage “green energy” industry develop-
ment, the Taiwan government has put a lot
of effort into promoting LED lighting tech-
nology and creating national standards for
LED roadway lighting. The Ministry of Eco-
nomic Affairs (MOEA) has taken several
actions to bring together the strengths of

FIGURE 1. Revenue and growth rate of the LED
packaging industry in Taiwan.

manufacturers, academia, research insti-
tutes and industry associations to jointly
improve the competitiveness of Taiwan’s
LED lighting industry.

In 2007, MOEA announced it will spend

of the LED industry from around 14% in 2010
to 23% by 2015.

Furthermore, in June 2009, Taiwan’s Leg-
islative Yuan passed the Renewable Energy
Act and approved a project for new indus-
trial development related to solar energy and
LEDs. The aim is to make Taiwan one of the
world’s top-three producers of solar energy
batteries and the world’s largest supplier of
LED lights and modules. Taiwan will change
all of its 700,000 traffic signals to LEDs and
by 2011; in the meantime, the government
aims to complete the construction of Asia’s
largest solar power plant.

Itis expected that Taiwan’s LED industry,
the world’s second largest by revenue, will
benefit from the Act. The industry includes
companies such as Arima Optoelectronics,
Bright LED Electronics, Epistar, Everlight
Electronics, Formosa Epitaxy, Genesis

The Taiwan government has put a lot of effort into
promoting LED lighting technology and creating
national standards for LED roadway lighting.

NTD 2 billion (US$60.6 million) in the next
four years to help develop the LED industry
in Taiwan. It expects the industry to reach a
value of NTD 540 billion (over US$16 billion)
by 2015. Through ambitious investments and
industry development plans, the government
wishes to push Taiwan’s global market share

The article was authored by the Southern Taiwan Science Park (STSP: www.stsipa.gov.tw) and the
Photonics Industry and Technology Development Agency (PIDA: www.pida.org.tw).

LEDsmagazine.com

Photonics, Harvatek, I-Chiun Precision,
Ligitek, Opto Tech, and Unity Opto Technol-
ogy. Some of these are located in the South-
ern Taiwan Science Park (STSP).

STSP shows green industry synergy

STSP is home to the most prominent TFT-
LCD manufacturing chain in Taiwan, led by
CMO, as well as leading green energy com-
panies such as Epistar and Motech. The STSP
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Links

comprises Tainan Science
Park (TSP) in Tainan
County and Kaohsiung
Science Park (KSP) in
Kaohsiung County, with
2,577 and 1,409 acres,
respectively. Embraced by
two super-highways, STSP
aims to be an advanced,
multifunctional, and multinational indus-
trial park. With the advantages of spacious
land, cheap rent, and stable supplies of
water and electricity, STSP has become an
important site for technology innovation in
Taiwan’s photonics industry. The production
value of STSP for LED epiwafers and PV cells

Revenue (US $Billion)

EPILEDS TECHNOLOGIES INC.: www.epileds.com.tw/epileds-en
EPISTAR CORP.: www.epistar.com.tw/about-e.htm

FORMOSA EPITAXY: www.forepi.com.tw
GENESIS PHOTONICS: www.g-photonics.com
UBILUX OPTOELECTRONICS CORP.: www.ubilux.com.tw/en

environmental protection, promotion of cul-
tural activity, and high quality of life, STSP
plans to establish a high-tech supply chain,
integrating academia, industries and R&D
and encouraging industrial upgrading in
southern Taiwan. Moreover, STSP will join
with other industrial and science parks
to create the Southern Taiwan
Technology Corridor, with the
vision of a Green Silicon Island.

3.0
2.5
2.0
1.5
1.0
0.5
0.0

STSP will expedite the forma-
tion of key industry clusters, and
has already established a photo-
voltaic industry hub and a medi-
cal device industry cluster. Also,
STSP will build a safe and sus-
tainable environment; includ-
ing a comprehensive and effec-

2006 2007 2008 2009 2010
Source: PIDA Estimate Forecast

FIGURE 2. Global revenue of LED interior lighting.

is US$1.278 billion, representing 40% of total
production in Taiwan.

Aiming to become a significant manu-
facturing base for the “green energy” indus-
try (including both energy generation and
energy conservation) in the Southern Taiwan
region, STSP has formed a high-tech supply
chain, which integrates academia, industry,
and R&D resources and encourages indus-
trial upgrade. The energy conservation
side includes a number of LED companies,
namely Epistar, Formosa Epitaxy, Genesis
Photonics, Epileds Technologies, and Ubi-
lux Optoelectronics. In the future, more rel-
evant R&D institutes will be introduced to
STSP to enhance the capabilities of the green
energy industry.

STSP attracts investment

Aiming to become a significant cen-
ter for technological advancement, and
emphasizing the preservation of nature,

2011 . . .
tive disaster-prevention system,

keeping STSP ahead of local
and international science parks
and industrial zones. Also, the
TSP Resource Recycling Center
will engage in the OHSAS18000 certifica-
tion process. The achievement of being both
ISO and OHSAS-certified will mean a safer
and more environmentally-conscious work
environment.

Although STSP has encountered some cri-
ses in the past, these were turned to oppor-
tunities. For example, the resonant vibration
of the high-speed rail line once shattered
the investment willingness of companies,
but along with the completion of vibration
reduction projects, the problem was solved.
Besides, the high-speed rail has now become
an important part of the STSP traffic net-
work. With this tempo, STSP is going to
embrace another ten years of success. &

PIDA organizes the LED Lighting Taiwan
event, to be held on June 9-11, 2010,
at the Taipei World Trade Center.
MORE: www.optotaiwan.com/en.
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The Leading Events for the Global LED and Lighting Industry E u rop e
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September 28-29, 2010 Frankfurt, Germany * Sheraton Frankfurt Hotel & Towers, Conference Center

Event Overview:
The Large and Growing Global
HB LED and Lighting Market

For 10 years, Strategies in Light® Conference & Expo has grown to be the premier annual forum
for presenting current commercial developments in high-brightness LEDs and most recently,
lighting. Celebrating its 10th anniversary in 2009, Strategies in Light drew record-breaking
attendance of more than 2,000 indicative that the interest in LED technology and markets
remains undiminished and the long-term fundamentals for the LED and lighting industry remain
strong. In 2008 to meet the demand for the large and growing HB LED and lighting market in
Japan, LED Japan Conference & Expo/Strategies in Light® successfully debuted to more than
2,700 participants. This year's 2009 event in Japan exceeded 5,300 total participants.

Join Us at Strategies in Light Europe

Strategies in Light Europe will focus on the LED industry supply chain, which results in prod-
ucts such as LED lighting fixtures (luminaires) and replacement lamps; automotive lighting;
high-definition LED displays; backlighting for screens in TVs and laptops; and mobile devices,
among others.

Discussions will cover LED systems and end products, LED light-engines and modules and
the LEDs themselves, as well as critical components such as drivers and controllers, optics,
thermal management and test and measurement. Speakers will focus on issues such as
critical challenges and barriers to adoption; regulatory issues and standards; government
support and funding; technology updates and roadmaps; financing, and the competitive
landscape.

Europe has a robust LED applications environment, ranging from automotive lighting to
outdoor signage to solid-state lighting. Moreover, all elements of the HB LED vertical supply
chain are represented in Europe, ranging from substrates, to process materials and chemi-
cals, to manufacturing equipment.

Whether you are a supplier, an LED manufacturer trying to reach new customers, a designer
looking for new product information, or a buyer exploring the latest technologies, Strategies
in Light Europe can help achieve your objectives.

FOR MORE INFORMATION ON THE EVENT, PLEASE CONTACT:
UK Office Germany/Austria Office:
Paul Sweeney Holger Gerisch

International Events Director Sales Manager
Tel: +44 1992 656 623 Phone: +49-8801-302430
Email: psweeney@pennwell.com holgerg@pennwell.com

- LED lighting manufacturers
- Lighting designers, specifiers and architects
- LED product designers
- LED & lighting specialists working with:
- Mobile Appliances
- Signs and Displays
- Automotive Lighting
- Signals
- lllumination
- Electronic Equipment
- LED makers and distributors
- Energy-efficiency organizations
- Corporate R&D staff
- Government regulators and policy-makers
- Financial analysts, investment bankers, and
venture capitalists

APPLICATIONS INCLUDE

- General lighting/illumination

- Architectural and decorative lighting
- Mobile devices

- Qutdoor lighting

- Signs and displays

- Automotive lighting

- Signals

- Backlighting

WHO WILL EXHIBIT

- LED manufacturers

- Component distributors

- Driver and controller manufacturers

-Test & measurement providers

- LED lighting manufacturers

- Design software suppliers

- Equipment and materials suppliers
-Thermal management and optics suppliers
- Module and light-engine vendors

www.sil-ledeurope.com

USA Office:

Tim Carli

Sales Manager

Phone: +1 650-941-3438 ext. 23
tcarli@strategies-u.com

Presented by: ﬂstrabegi_%gd LEDS Owned and Produced by: @w I'ED
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" ’ Ostrategies . Upcoming Sponsorship Opportunity
% unlimited. High-Brightness LED Market Update and Forecast
T Was .

PRESENTED BY: Robert V. Steele, Ph.D., Director, Optoelectronics
Strategies Unlimited, World's Leader in Photonics Market Research

h The HB LED industry is facing a rocky road in 2009, with several major applications, including mobile phones,

automotive lighting, and outdoor signs experiencing significant downturns due to the worldwide economic recession.

- However, on the positive side, several emerging applications such as LED backlights for notebook computers and

LCD TVs and monitors, as well as LED lighting, are experiencing substantial growth in spite of the general economic
trends. Overall, the HB LED market is experiencing a modest decline in 2009; nevertheless the fundamentals
underlying long term market growth remain sound. This webcast will provide details on the current and near-term
market environment, and will provide a market forecast through 2013.

SPONSORED BY:

Next Event—October 29t
=S4 pa: Optimizing LED Performance Through Heat Management

SPEAKERS: Martin Schon, Thermal Management Product Manager, Sapa Extrusions
ENUVENTIX Mick Wilcox, Director of Marketing, Nuventix
As product designers develop higher powered LEDs for the lighting, medical and home entertainment product
markets, thermal management increasingly becomes an obstacle. This Webcast discusses the effect of heat on LED
fixtures, and describes how thermal management techniques involving heat sinks and active cooling can assist in
product design.

Archived Events

[l 4 Solid-State Lighting: Safety Certification Process and

Performance Testing Measurement Techniques
SPEAKERS: Greg McKee, Director Systems Business Unit, Labsphere

|a|]s hﬂl'ﬂ Todd Straka, Director - Lighting Services, Intertek
II . As the solid-state lighting industry continues to grow, customers need to be reassured that the products they
‘“Q",,m _ are purchasing will exhibit stated performance levels while also meeting any applicable standards. This Webcast
ERSARY.

discusses techniques for test and measurement, as well as the process of safety certification.

Challenges and Opportunities in the LED Lighting Fixture Market

This Webcast discusses the key factors affecting the penetration of LED lighting fixtures into the
= _AVYNET"  general lighting market.

electronics morketing

/M AXI1/V]  LED Luminaire Photometry & Performance Testing

. This Webcast discusses the fundamental aspects of performance testing of solid-state lighting fixtures,
ESIJhEWODUCS covering recently-introduced standards and equipment options

VIEW ALL CURRENT, FUTURE AND ARCHIVED EVENTS AT:

www.ledsmagazine.com/webcasts
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The acceleration of white LED lighting applications has created many specific performance
requirements for high-current LED driver ICs, maximizing efficiency and ruggedness

while minimizing the transition cost for the user, writes JEFF GRUETTER.

ne of the biggest challenges to light-

ing systems designers is how to

optimize all the benefits of the lat-
est generation of LEDs. As LEDs generally
require an accurate and efficient DC current
source and a means for dimming, the LED
driver ICs must be designed to address these
requirements in a wide variety of applica-
tions. Power solutions

voltage, to maintain constant light output
and color. For this reason, a constant-fre-
quency, current-mode LED driver topology is
usually required. Compared to voltage-mode
control, current-mode control improves loop
dynamics and provides cycle-by-cycle cur-
rent limit and a constant current to the LED.
Finally, LED drivers must deliver efficiencies

a very small percentage of its dissipated
heat. In addition to the energy savings, the
design would offer instant-on capability, a
much cleaner color oflight and the ability to
quickly and accurately dim the LEDs. Alter-
natively, the LEDs could be configured as
track lamps with up to fourteen 4 W LEDs.
Each lamp would deliver light output equiva-

lent to a40 W halogen bulb

must be highly efficient, X{;‘ t0 60V with equal or better light
robust, very compact  (100V transient) m_ e color, while reducing the
and cost effective. 1 1 %) 1 inherent fire risk of a very
In lieu of a high-volt- I4'7 o %1 M ___Uw % b T ATHE ot halogen bulb. Similarly
age AC power source 32k ] \SI:EIZNIUVLO I:E %14 ) = it could replace several flu-
preferred by incandes- ks 332k LT3756 0279 =00 ma < orescent bulbs.
cent, fluorescent, and - CTRL ’ l - The driver IC, Linear
HPS bulbs, LEDs gen- Ve <02k BN i Technology’s LT3756,
erally use a much lower 100 k - GATE -I | 7 1 7 1 7 incorporates a high-side
DC voltage source typ- - OPENLED SENSE I/}’/ I/}’f‘ I/}’/ sow  current sense, enabling it
ically ranging from | 5 L ::"M 00180 ¥ 24 | ¥ 4 |y LED  tobeused in boost, buck,
only 8 to 72 V, depend- "J_ R, pwmoutl_— If/é pr’? If/\” % buck-boost, or SEPIC
ing on the application 0.01 pF 287k Ve GND INTVc %0\4 %0\/’ %”x\" and flyback topologies.
and the LED configu- 400 kHz <10 i 1 a7 uF _'_"/\/’ _'_"/3‘ % In this example, the IC is
ration. However, most 10k 1% ¥ ,_T used in boost mode and
. . 0.001 pF T [ . SO
new designs will oper- T 4 I ,%_ can deliver efficiencies

ate with inputs from 12
to 24 V DC, while some
retrofit designs will use
a 12 V ACinput.

To ensure optimal performance and long
operatinglife, LEDs require an effective drive
circuit. These drive circuits must be capable
of operating from a loosely regulated power
rail, and also be both cost- and space-effec-
tive. In order to maintain their long operat-
inglife, it is imperative that an LED’s current
and temperature limits are not exceeded.

It is also important that an LED driver
delivers constant current to the string of
LEDs, regardless of variations of the input

FIGURE 1. A 50W LED boost circuit.

in excess of 90% to minimize the need for
external heat sinking and to maintain the
high efficiency of the lighting system.

Fig. 1 shows a typical 50 W LED string
driven by a single LED driver IC. The design
can be implemented in a number of different
configurations. The LEDs could be arranged
in a single array in a 50 W spot light con-
figuration to replace a 125 W fluorescent or
HPS lamp, all of which are equivalent to the
light output of a 500 W halogen bulb with

JEFF GRUETTER is a Product Marketing Engineer with Linear Technology (www.linear.com).

LEDsmagazine.com
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of over 94%, eliminating
any need for heat sinking
and minimizing thermal
concerns.

The LT3756 has a 6 to 100 V input voltage
range and can drive up to fourteen 1A white
LEDs from a nominal 12 V input, deliver-
ing in excess of 50 W. From a 24 V input, it
could power up to 20 LEDs offering a total of
75 W of LED power. A frequency-adjust pin
permits the user to program the frequency
between 100 kHz and 1 MHz, optimizing
efficiency while minimizing external com-
ponent size and cost.

Furthermore, the LT3756 uses True Color
PWM dimming, which delivers constant LED
color with dimming ranges of up to 3,000:1.
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For less demanding dimming
requirements, the CTRL pin can
be used to offer a 10:1 analog dim-
ming range. Its fixed-frequency,
current-mode architecture offers
stable operation over a wide range
of supply and output voltages. A
ground-referenced voltage FB pin
serves as the input for several LED
protection features, making it pos-
sible for the converter to operate
as a constant-voltage source.

Industrial lighting

To emphasize the benefits of
industrial LED lighting versus
the historically most efficient
HPS lighting, one can consider a refinery
at which more than 1,000 250 W HPS fix-
tures were replaced with the same number
of 100 W white HB-LED fixtures powered by
the LT3755 (see Fig. 2). Because these lights
are on 24/7, the first major benefit is a 60%
reduction in energy requirements, which
translates into a cost saving of $164,000 per
year (at $0.10 per kWh). This saving could be
dramatically increased, as the LED fixtures
do not require any warm-up period and
can be operated as “instant-on.” Thus, the
plant could save a lot more energy by pow-
ering the lights down when not needed or by

PRODUCT focus
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FIGURE 2. Refinery with white LED lighting at left and high-
pressure sodium (HPS) lighting at right.

using motion-control sensors to avoid run-
ning them 24/7.

Another major benefit is the quality of
the light output. As can be seen in Fig. 2,
the section of the plant on the left side is
illuminated with LEDs and delivers a pure
full-spectrum white light, under which it
is much easier to see compared to the HPS
lamps (right side), which emit light almost
exclusively in the orange area of the color
spectrum, making it very difficult to dif-
ferentiate colors. In a refinery, this is espe-
cially critical as it is very important to visu-
ally distinguish steam from the smoke of a

fire. Also important is the ability to
accurately decipher color-coded wir-
ing and colored plaques, even in low-
light conditions.

Finally, with an operating lifetime
0£100,000 hours, the white LEDs will
last more than 11 years running 24/7,
compared to the HPS lamps, which
require replacement every year or
two. This further reduces the over-
all long-term cost of the HB LEDs
when compared to the current HPS
lighting.

Conclusion

The unprecedented acceleration of
white LED lighting applications in
industrial/residential general lighting has
created many performance requirements
for high-current LED driver ICs, maximiz-
ing efficiency and ruggedness while mini-
mizing the transition cost for the user. These
LED drivers must provide constant current
to maintain uniform brightness, regard-
less of input voltage or LED forward-volt-
age variations, as well operate with high
efficiency and offer wide dimming ratios.
Applications also require very compact,
thermally efficient footprints. Designers of
LED drivers have designed ICs to satisfy all
of these requirements.

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

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

LYNK LABS INC.

ACLED Light Engines

* Efficient
* Simple

¢ No Drivers

Contact: Lynk Labs Inc.
Tel: 847.783.0123

Fax: 847.783.0130
Email: ACLED@]lynklabs.com

Breakthrough - Simple LED Retrofit Product Design Solutions

e |
X

12VAC - 440VAC
Applications

AC LED light engines accelerate and simplify LED product design and integration.

Green Lighting Technologies

Bulb n’ Ballast Solutions For LEDs
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PRODUCTfOCuS TO PROMOTE YOUR PRODUCT HERE, PLEASE CONTACT JOANNA HOOK AT joannah@pennwell.com
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MACROBLOCK, INC.

VO la N WEIAWsli-RN=PI | PWM-Embedded 3-Channel LED
Driver for RGB Clusters

« Constant current range 5~50mA

GE's Vio LED combines violet chips with proprietary
phosphors for a warmer, more natural diffused light that

shifts less than 75K over 50,000 hours. « Sustaining voltage at output channels: 17V (max.)
* Supply voltage 3V~5.5V
e Wattage: 1W, 4W, 7W * S-PWM technology to reduce data transmission bandwidth
* CRI: 70, 85 « Robust long-distance transmission
» Color: 3000K, 3500K, 4100K * Two-wire only transmission interface

.
. Clock reverse
For more info contact

Bill Piontkowski at: 248-681-9519  +t FUI * Parity check
Email: vio@led.com - Application:
www.lumination.com/vio : * LED Architectural Lighting

Tel: +886-3-579-0068

Fax: +886-3-579-7534

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

OPTO' ROAL ELECTRONICS USA, INC.

St o nt x The Artof LEDs"| | STRATO Series LED Drivers for

) imagination at work

For retail, appliance, and task lighting: | ndustrial Appllcatlons

180-degree LED floodlights deliver up to » Smallest package available: fits into standard electrical junction

60-watt light equivalent boxes

New OptoElectronix™ ULE21VW LED Universal * Simplifies light fixture design

Light Engine™ modules: * Lowers fixture complexity and costs

- 50,000-hour life » Efficiency > 90%

. 75-percent energy savings vs. incandescent * Wide range AC input

«+ Flush-mount 180-degree LED floodlights + Wide temperature range -30°C to +90°C X

+ Small (60mm) package . * Facilitates compliance with Energy s -

-« 25W, 38W, 45W, and 60W equivalents . #

) . Star ratings HOAL &
- Integrated LED, optics, and electronics e
* 5-year warranty —v ¥ |
Download the data sheets: http://www.optoelectronix.com/floodlight.html i
. Tel: +1 570-421-5750 = A
www.optoelectronix.com . N - = T DIV O M.
z Email: sales@roallivingenergy.com #

sales@optoelectronix.com i - —
1.408.437.9455 Web: www.roallivingenergy.com ‘{
UPEC ELECTRONICS CORP. VOSSLOH-SCHWABE

New LED T8 Tube Light for Setting the Scene with
traditional fluorescent replacement| | Vossloh-Schwabe

UPEC’snew LED T8 Tube Light is excellent for interior lighting. Vossloh-Schwabe’s new HighPower-Mono system welcomes you
Itcansave up to 60% energy compare to traditional fluorescent to a previously uncharted galaxy of fresh design options for general
light. By applying one 120cm LED tube, we can reduce 50kg of lighting using LED. Guaranteeing a very high luminous flux and
CO2emission per year. Our outstanding design makes it high available in white, warm white, blue, green and red, the new LED
reliable and long lifespan. modules are ideal for installation in luminaires. Great flexibility and

* Eigh efﬁcitency and hitgh brightness 24V operation are further advantages of k

* Lowmaintenance cos g the HighPower-Mono system. Whatever | ™ i g

. - : LR S ’
CE and RoHS certified your needs may be, Vossloh-Schwabe L. IR ]

* Environmentally friendly i l*' N U

LED technology can help you to set the

= Q= ot scene. .Vossloh-Schwabe: A New Lighting W 4 i
: \ L Experience. ' ey - ™ E ,'

Email: ledsmg@u-pec.com 8 | -
Web: www.u-pec.com = www.vossloh-schwabe.com

LEDsmagazine.com SEPTEMBER/OCTOBER 2009 51

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


http://www.qmags.com/clickthrough.asp?url=www.LEDsmagazine.com&id=13786&adid=P51E1
http://www.qmags.com/clickthrough.asp?url=www.vossloh-schwabe.com&id=13786&adid=P51A7
http://www.qmags.com/clickthrough.asp?url=www.u-pec.com&id=13786&adid=P51A6
http://www.qmags.com/clickthrough.asp?url=www.roallivingenergy.com&id=13786&adid=P51A5
http://www.qmags.com/clickthrough.asp?url=www.optoelectronix.com&id=13786&adid=P51A4
http://www.qmags.com/clickthrough.asp?url=http://www.optoelectronix.com/floodlight.html&id=13786&adid=P51A3
http://www.qmags.com/clickthrough.asp?url=www.mblock.com.tw&id=13786&adid=P51A2
http://www.qmags.com/clickthrough.asp?url=www.lumination.com/vio&id=13786&adid=P51A1
http://www.qmags.com/clickthrough.asp?url=www.ledsmagazine.com&id=13786&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.qmags.com&id=13786&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.ledsmagazine.com&id=13786&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.qmags.com&id=13786&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

LEDs

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

last word

LED market stumbles in 2009, but
long-term outlook remains bullish

The LED market is expected to decline by 3.7% this year, but the

fundamental drivers for LED adoption have not weakened, says BOB STEELE of

STRATEGIES UNLIMITED.

he worldwide economic recession
_|_ has had a negative impact on many

industries, including high-bright-
ness LEDs. Although market growth for
2008 was positive (+11%) despite a shaky
fourth quarter, a decline of 3.7% is expected
for this year, resulting in a market size of
$4.9 billion. However, this decline will not
affect all LED market segments equally.
For example, although some of the more
mature markets such as automotive light-
ing and mobile phones are experiencing
substantial downturns, other emerging
segments, such as backlights for LCD dis-
plays in notebook computers and TVs, are
showing strong growth. Moreover, the LED
lighting market is also continuing to grow,
although at a somewhat slower pace than in
recent years.

Since Strategies Unlimited began track-
ing the LED market in 1995 there has never
been a down year, although the market in
2001 was flat. However, that was during a
worldwide recession in which all other tech-
nology-based markets experienced dra-
matic downturns (for example, the silicon
semiconductor market contracted by 32%).
In the current economic environment, it
is not surprising that a number of end-use
sectors that consume LEDs are experienc-
ing downturns. Worldwide automobile pro-
duction is expected to shrink by 20% in 2009,
while mobile phone handset shipments are
expected to decline by 10% in 2009 after
years of steady growth. These two segments
accounted for 15% and 42%, respectively, of
LED consumption in 2008.

However, in all market segments, the pen-
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etration rates for the use of LEDs continue
to grow. The fundamental drivers for LED
adoption have not changed. It is the impact
of the worldwide economic recession on end-
product demand, rather than any slowdown
in the rate of LED adoption, that is causing
the LED market to dip in 2009. Moreover, as
noted above, not all segments are suffering
downturns.

The use of white LEDs for
LCD display backlights in
notebook computers began in
2005, and by 2008 LED penetra-
tion had reached 12%. This fig-
ure is expected to reach 50% in
2009. Because of the improving
price/performance situation of
white side-view LEDs, and the
advantage oflonger battery life
provided by more efficient LCD
backlights, the adoption of LED
backlights in notebook PCs can be considered
tobe a “done deal.” It will reach close to 100%
within a few more years.

LED backlights for LCD TVs are in a much
earlier stage of development, but the market
is beginning to accelerate this year, thanks
to the efforts of Samsung, LG, Sharp, Sony,
and other TV manufacturers. Samsung is
the most aggressive, reportedly spending
$35 million on an ad campaign to promote
its “LED TVs,” and it has forecast sales of two
million sets in 2009. However, introduction
of an expensive product ($700 to $800 higher
in price than conventional CCFL-backlit LCD
TVs) during a worldwide economic reces-
sion is likely to be a tough sell. Over the lon-
ger term, as the price differential between

LED and conventional TVs comes down, we
expect the market for backlights to be the
largest contributor to LED market growth,
reaching billions of dollars by 2013.

In spite of the recession, which has resulted
in significant sales declines for established
lighting product companies, LED light-
ing continues to have strong momentum.
The number of new products
being introduced to the mar-
ket, and the number of com-
panies offering LED lighting
products, has increased dra-
matically in 2009. In 2008, the
consumption of LEDs in light-
ing applications increased
by 54%. In 2009, we expect
growth on the order of 15%,
increasing to between 40%
and 50% growth in the years
following economic recovery.
Lighting efficiency, promoted by various gov-
ernment policy initiatives around the world,
will become the main driver for growth. This
segment will become the second largest LED
application (after backlights) by 2013.

We believe that not only have the funda-
mental drivers for LED adoption not weak-
ened during the current recession, but also
that they have become even stronger, as the
emerging markets for LEDs in lighting and
backlights open up new large-volume mar-
kets that were not available in earlier years.
Overall, we are forecasting the LED market
to grow from $5.1 billion in 2008 to $14.9 bil-
lion in 2013, which represents a compound
annual growth rate of 24.0%. O
MORE: www.ledsmagazine.com/strategies
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Sourcing Regional Distributor

LED T8 TUBE

ENERGY SaVING LIGHT - LIGHTEN FUTURE

| H H B S SRS DR DT EEEEEEEE N

LEDPanel Light

1200=300mm 600=600mm

_ g E-mail:tango. liu@scjz-led.com

Tel:+86-755-26947007
Fax:+86-755-26715369
Website:www.jiuzhou.com.cn

C ( F@ @ “-@”S (‘9 www.jz-led.com
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World Certificated IECEx
for high intensity discharqe
LED Explosion ~Proof Lummalre

The Electricity Cost Saver
for your workplace,
Fawoo LED Floodlight

xxxxx

Electrictiy ‘ 16W,22W,35W,55W,75W
. consumption

" Operating ambient
 temperature

-4 Input voltage | 100-240V/50~60Hz

" Lifetime | 30,000~50,000 hrs

Explosion -proof Exd [I1C T6 IP65
standard grade Ex d [IB+H2 T6 IP65 Vi

-20'c~40°c

—

-

P Pendant type : 55/80/110W =

@ 1RST certificated IECEx high intensity LED luminaires Rotating type : 55/80/110W e
o mmediate operation after switch on
@ eturn on investment is superior ‘ o

q - The product can be used as searchlight (407

- Optimal heat dissipation is guaranteed by combination

eave energy consumption compared to conventional lamp
ec{angiggy for the heat dissipation is superb ; of the reflector and the aluminum body (convector)
‘H.‘-‘-r — .

739-8,0jeong-dong, Ojeong-gu, Bucheon, Gyeonggi-do, Republic of Korea (zip) 421-170
/ FAwoo TECHNOLOGY TEL : +82-32-670-3231 FAX : +82-32-670-3101 fawoo@fawoo.com www.fawoo.com
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