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DOE SSL Program Mission and Goal

MISSION

Through engagement with the lighting community, the DOE SSL Program
mission is to further scientific understanding on optimizing

light spectrum and intensity for numerous applications/tasks

using semiconductor technologies to save energy while also
enhancing human perception, wellbeing, and commerce.

GOAL

By 2030, develop advanced SSL technologies that — compared to
conventional lighting technologies — are much more energy efficient,
longer lasting, and cost competitive, by targeting a product system
efficiency of 50 percent with appropriate application spectrum.
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Legislative Authority

DOMENICI-BARTON ENERGY POLICY ACT
OF 2005, SECTION 912

“The Secretary shall carry out a Next Generation Lighting Initiative
in accordance with this section to support research, development,
demonstration, and commercial application activities related to
advanced solid-state lighting technologies based on white light

emitting diodes.”
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Legislative Authority

ENERGY INDEPENDENCE AND SECURITY
ACT OF 2007, SECTION 321

(g) Research and Development Program.— (1) In General.—

The Secretary may carry out a lighting technology research and
development program—(A) to support the research, development,
demonstration, and commercial application of lamps and related
technologies sold, offered for sale, or otherwise made available in the
United States...

SEC. 655. BRIGHT TOMORROW LIGHTING PRIZES.

(a) ESTABLISHMENT.—Not later than 1 year after the date of
enactment of this Act, as part of the program carried out under
section 1008 of the Energy Policy Act of 2005 (42 U.S.C. 16396),
the Secretary shall establish and award Bright Tomorrow Lighting
Prizes for solid state lighting in accordance with this section.

U.S. DEPARTMENT OF ENERGY  OFFICE OF ENERGY EFFICIENCY & RENEWABLE ENERGY



Strategic Approach

Key DOE Roles

& 0§ <

CONVENE PLAN CO-FUND SHARE
DOE roundtables Based on those priorities DOE funds competitively DOE ensures open
and workshops bring DOE sets technology awarded and cost-shared information flow and
innovators together milestones and creates projects aligned with provides analyses that spur
to identify priority an annual SSL R&D Plan the plan technology advances and
challenges inform future R&D priorities
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DOE R&D Plan Process

SSL community input from roundtables and workshops
shape R&D priorities and DOE solicitations

Solid-State Lighting

| e I o017 Sl usatad
Roundtable
Project/
Peer Review
Plan DOE targets push industry to levels
of efficacy and performance that
might not otherwise be achieved.

Solicitation Analysis of emerging products
prompts improvements, informs

R&D priorities.

https.//energy.gov/eere/ssl/research-development
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2017 LED Program Targets
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Best performing LEDs are
only halfway to DOE goals

Significant technology
development headroom
remains

https://energy.gov/eere/ssl/downloads/solid-state-lighting-2017-rd-plan-suggested-research-topics
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2017 OLED Program Targets
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R&D Challenges for LEDs

* Emitter materials
e Down converters

 Emitter architectures
for system efficiency

* Encapsulation

 Package/module integration
into luminaires

* Novel luminaire systems ,
Los Alamos National Laboratory is

advancing the use of quantum dots
as LED narrow-band downconverters.
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R&D Challenges for OLEDs

* Stable white devices

* Light extraction concepts
* Luminaire development
* Panel light extraction

* Deposition equipment

Arizona State University develops
stable and efficient white OLEDs
based on a single emissive material.
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R&D Challenges for SSL in Total

 Connected lighting
* Color rendition

* Form factors

* Glare

* Reliability

* Action spectrum

* Human-light
. . Connected lighting systems hold the potential to deliver improved
Interactions energy performance and lighting quality, along with a host of
other benefits.
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Broad Mix of R&D Partners

Georgiainciiute  LUMILEDS COOPER Lighting Y

VISION
PIRTI | __ @ whiteoptics” R
@VirginiaTech 777 STHRAA CREE=

Transportation Institute

U‘F UC SanDiego @ St P o "(')LEDWprks

Laboratories
FLORIDA |
"’og PennState &l APPLIED
Y Arizona State @ MATERIALS -
Crystal '?cf' IS University
UTECCRNITEOII Yale University =
making lig wor K encor 9 A l
SYLVANIA "
7 @ Rensselaer
Northwest LRINCETON
UNIVERSITY ;
L <SAcuityBrands. UC LA
Veeco INNOSYS..

UC SANTA BARBARA

U.S. DEPARTMENT OF ENERGY OFFICE OF ENERGY EFFICIENCY & RENEWABLE ENERGY



http://images.search.yahoo.com/images/view;_ylt=A0PDoQ2KWPxPlQwAlI.JzbkF;_ylu=X3oDMTBlMTQ4cGxyBHNlYwNzcgRzbGsDaW1n?back=http://images.search.yahoo.com/search/images?p=sandia+national+lab&vm=r&fr=hsusgo1&fr2=piv-web&tab=organic&ri=5&w=300&h=300&imgurl=educationinvermont.org/wp-content/uploads/2011/12/Sandia-National-Lab1.gif&rurl=http://educationinvermont.org/2011/12/21/sandia-national-lab-establishing-15-million-energy-innovation-center-at-uvm/&size=4.1+KB&name=Sandia+National+Lab+Establishing+$15+Million+Energy+Innovation+Center+...&p=sandia+national+lab&oid=7432233d0b61db520550c8dc5f7976b5&fr2=piv-web&fr=hsusgo1&tt=Sandia+National+Lab+Establishing+$15+Million+Energy+Innovation+Center+...&b=0&ni=84&no=5&ts=&vm=r&tab=organic&sigr=13l2p7n5s&sigb=13fk0144q&sigi=12aan8o29&.crumb=WgSWJuese4g
http://images.search.yahoo.com/images/view;_ylt=A0PDoQ2KWPxPlQwAlI.JzbkF;_ylu=X3oDMTBlMTQ4cGxyBHNlYwNzcgRzbGsDaW1n?back=http://images.search.yahoo.com/search/images?p=sandia+national+lab&vm=r&fr=hsusgo1&fr2=piv-web&tab=organic&ri=5&w=300&h=300&imgurl=educationinvermont.org/wp-content/uploads/2011/12/Sandia-National-Lab1.gif&rurl=http://educationinvermont.org/2011/12/21/sandia-national-lab-establishing-15-million-energy-innovation-center-at-uvm/&size=4.1+KB&name=Sandia+National+Lab+Establishing+$15+Million+Energy+Innovation+Center+...&p=sandia+national+lab&oid=7432233d0b61db520550c8dc5f7976b5&fr2=piv-web&fr=hsusgo1&tt=Sandia+National+Lab+Establishing+$15+Million+Energy+Innovation+Center+...&b=0&ni=84&no=5&ts=&vm=r&tab=organic&sigr=13l2p7n5s&sigb=13fk0144q&sigi=12aan8o29&.crumb=WgSWJuese4g
http://images.search.yahoo.com/images/view;_ylt=A0PDoX69WPxPQ2QAxAOJzbkF;_ylu=X3oDMTBlMTQ4cGxyBHNlYwNzcgRzbGsDaW1n?back=http://images.search.yahoo.com/search/images?p=pacific+northwest+national+lab&n=30&ei=utf-8&vm=r&fr=hsusgo1&tab=organic&ri=18&w=385&h=400&imgurl=www.arm.gov/images/cms/PNNL_Color_Logo_Vertical-385x400.jpg&rurl=http://www.arm.gov/news/jobs/post/3636&size=18.5+KB&name=the+climate+physics+group+at+pacific+northwest+national+laboratory+...&p=pacific+northwest+national+lab&oid=818cf414ba42c1ffbaf42634ce721ff2&fr2=&fr=hsusgo1&tt=the+climate+physics+group+at+pacific+northwest+national+laboratory+...&b=0&ni=56&no=18&ts=&vm=r&tab=organic&sigr=116okhn0s&sigb=13t8tptl7&sigi=11rsd4hfr&.crumb=WgSWJuese4g
http://images.search.yahoo.com/images/view;_ylt=A0PDoX69WPxPQ2QAxAOJzbkF;_ylu=X3oDMTBlMTQ4cGxyBHNlYwNzcgRzbGsDaW1n?back=http://images.search.yahoo.com/search/images?p=pacific+northwest+national+lab&n=30&ei=utf-8&vm=r&fr=hsusgo1&tab=organic&ri=18&w=385&h=400&imgurl=www.arm.gov/images/cms/PNNL_Color_Logo_Vertical-385x400.jpg&rurl=http://www.arm.gov/news/jobs/post/3636&size=18.5+KB&name=the+climate+physics+group+at+pacific+northwest+national+laboratory+...&p=pacific+northwest+national+lab&oid=818cf414ba42c1ffbaf42634ce721ff2&fr2=&fr=hsusgo1&tt=the+climate+physics+group+at+pacific+northwest+national+laboratory+...&b=0&ni=56&no=18&ts=&vm=r&tab=organic&sigr=116okhn0s&sigb=13t8tptl7&sigi=11rsd4hfr&.crumb=WgSWJuese4g
http://images.search.yahoo.com/images/view;_ylt=A0PDoX76WPxPf2oAJCSJzbkF;_ylu=X3oDMTBlMTQ4cGxyBHNlYwNzcgRzbGsDaW1n?back=http://images.search.yahoo.com/search/images?p=rensselaer+polytechnic+institute&sado=1&n=30&ei=utf-8&vm=r&fr=hsusgo1&fr2=sg-gac&tab=organic&ri=4&w=1254&h=238&imgurl=bfsa.jhu.edu/conference/images/Rensselaer.jpg&rurl=http://bfsa.jhu.edu/conference/index.htm&size=126.3+KB&name=Rensselaer+Polytechnic+Institute&p=rensselaer+polytechnic+institute&oid=34d96a03fb477cb08ca91a12d3668e51&fr2=sg-gac&fr=hsusgo1&tt=Rensselaer+Polytechnic+Institute&b=0&ni=56&no=4&ts=&vm=r&tab=organic&sigr=11811plcv&sigb=14gfoffkn&sigi=11dkvki9r&.crumb=WgSWJuese4g
http://images.search.yahoo.com/images/view;_ylt=A0PDoX76WPxPf2oAJCSJzbkF;_ylu=X3oDMTBlMTQ4cGxyBHNlYwNzcgRzbGsDaW1n?back=http://images.search.yahoo.com/search/images?p=rensselaer+polytechnic+institute&sado=1&n=30&ei=utf-8&vm=r&fr=hsusgo1&fr2=sg-gac&tab=organic&ri=4&w=1254&h=238&imgurl=bfsa.jhu.edu/conference/images/Rensselaer.jpg&rurl=http://bfsa.jhu.edu/conference/index.htm&size=126.3+KB&name=Rensselaer+Polytechnic+Institute&p=rensselaer+polytechnic+institute&oid=34d96a03fb477cb08ca91a12d3668e51&fr2=sg-gac&fr=hsusgo1&tt=Rensselaer+Polytechnic+Institute&b=0&ni=56&no=4&ts=&vm=r&tab=organic&sigr=11811plcv&sigb=14gfoffkn&sigi=11dkvki9r&.crumb=WgSWJuese4g
http://images.search.yahoo.com/images/view;_ylt=A0PDoYB0WfxPKncActeJzbkF;_ylu=X3oDMTBlMTQ4cGxyBHNlYwNzcgRzbGsDaW1n?back=http://images.search.yahoo.com/search/images?p=yale&n=30&ei=utf-8&vm=r&fr=hsusgo1&tab=organic&ri=5&w=1380&h=325&imgurl=www.yale.edu/engelman/images/Yale_logo.gif&rurl=http://www.yale.edu/engelman/&size=26.9+KB&name=Yale+University&p=yale&oid=91e1079d3f9795ba92eb991292044a49&fr2=&fr=hsusgo1&tt=Yale+University&b=0&ni=56&no=5&ts=&vm=r&tab=organic&sigr=10tk8te9i&sigb=1326cpov7&sigi=11abjf373&.crumb=WgSWJuese4g
http://images.search.yahoo.com/images/view;_ylt=A0PDoYB0WfxPKncActeJzbkF;_ylu=X3oDMTBlMTQ4cGxyBHNlYwNzcgRzbGsDaW1n?back=http://images.search.yahoo.com/search/images?p=yale&n=30&ei=utf-8&vm=r&fr=hsusgo1&tab=organic&ri=5&w=1380&h=325&imgurl=www.yale.edu/engelman/images/Yale_logo.gif&rurl=http://www.yale.edu/engelman/&size=26.9+KB&name=Yale+University&p=yale&oid=91e1079d3f9795ba92eb991292044a49&fr2=&fr=hsusgo1&tt=Yale+University&b=0&ni=56&no=5&ts=&vm=r&tab=organic&sigr=10tk8te9i&sigb=1326cpov7&sigi=11abjf373&.crumb=WgSWJuese4g
http://images.search.yahoo.com/images/view;_ylt=A0PDoS8kWvxPZ2oAghGJzbkF;_ylu=X3oDMTBlMTQ4cGxyBHNlYwNzcgRzbGsDaW1n?back=http://images.search.yahoo.com/search/images?p=university+of+california+santa+barbara+logo&sado=1&n=30&ei=utf-8&vm=r&fr=hsusgo1&fr2=sg-gac&tab=organic&ri=56&w=300&h=101&imgurl=cs.ucsb.edu/~teogeorgiou/images/ucsb_logo.png&rurl=http://cs.ucsb.edu/~teogeorgiou/&size=34.9+KB&name=University+of+California,+Santa+Barbara&p=university+of+california+santa+barbara+logo&oid=cfdb3a767b88b1b300efef69b976b5d2&fr2=sg-gac&fr=hsusgo1&tt=University+of+California,+Santa+Barbara&b=31&ni=56&no=56&ts=&vm=r&tab=organic&sigr=1109mnrfl&sigb=14ssdbk4e&sigi=11d3i68pi&.crumb=WgSWJuese4g
http://images.search.yahoo.com/images/view;_ylt=A0PDoS8kWvxPZ2oAghGJzbkF;_ylu=X3oDMTBlMTQ4cGxyBHNlYwNzcgRzbGsDaW1n?back=http://images.search.yahoo.com/search/images?p=university+of+california+santa+barbara+logo&sado=1&n=30&ei=utf-8&vm=r&fr=hsusgo1&fr2=sg-gac&tab=organic&ri=56&w=300&h=101&imgurl=cs.ucsb.edu/~teogeorgiou/images/ucsb_logo.png&rurl=http://cs.ucsb.edu/~teogeorgiou/&size=34.9+KB&name=University+of+California,+Santa+Barbara&p=university+of+california+santa+barbara+logo&oid=cfdb3a767b88b1b300efef69b976b5d2&fr2=sg-gac&fr=hsusgo1&tt=University+of+California,+Santa+Barbara&b=31&ni=56&no=56&ts=&vm=r&tab=organic&sigr=1109mnrfl&sigb=14ssdbk4e&sigi=11d3i68pi&.crumb=WgSWJuese4g
http://images.search.yahoo.com/images/view;_ylt=A0PDoQ1VW_xP7goA6KeJzbkF;_ylu=X3oDMTBlMTQ4cGxyBHNlYwNzcgRzbGsDaW1n?back=http://images.search.yahoo.com/search/images?p=university+of+florida+logo&n=30&ei=utf-8&vm=r&fr=hsusgo1&tab=organic&ri=1&w=320&h=320&imgurl=www.healthjockey.com/img/university-florida-logo.jpg&rurl=http://www.healthjockey.com/2009/12/17/spread-of-malaria-in-africa-apparently-predicted-through-cell-phone-records/&size=14.1+KB&name=University+Florida+logo&p=university+of+florida+logo&oid=9c790d9aa7146731a867cee0e00f0c0a&fr2=&fr=hsusgo1&tt=University+Florida+logo&b=0&ni=84&no=1&ts=&vm=r&tab=organic&sigr=13j9ptfjt&sigb=13oor6hrl&sigi=11kcmun8v&.crumb=WgSWJuese4g
http://images.search.yahoo.com/images/view;_ylt=A0PDoQ1VW_xP7goA6KeJzbkF;_ylu=X3oDMTBlMTQ4cGxyBHNlYwNzcgRzbGsDaW1n?back=http://images.search.yahoo.com/search/images?p=university+of+florida+logo&n=30&ei=utf-8&vm=r&fr=hsusgo1&tab=organic&ri=1&w=320&h=320&imgurl=www.healthjockey.com/img/university-florida-logo.jpg&rurl=http://www.healthjockey.com/2009/12/17/spread-of-malaria-in-africa-apparently-predicted-through-cell-phone-records/&size=14.1+KB&name=University+Florida+logo&p=university+of+florida+logo&oid=9c790d9aa7146731a867cee0e00f0c0a&fr2=&fr=hsusgo1&tt=University+Florida+logo&b=0&ni=84&no=1&ts=&vm=r&tab=organic&sigr=13j9ptfjt&sigb=13oor6hrl&sigi=11kcmun8v&.crumb=WgSWJuese4g
http://images.search.yahoo.com/images/view;_ylt=A0PDoKsuXvxPSm8AeJKJzbkF;_ylu=X3oDMTBlMTQ4cGxyBHNlYwNzcgRzbGsDaW1n?back=http://images.search.yahoo.com/search/images?p=osram+sylvania&sado=1&n=30&ei=utf-8&vm=r&fr=hsusgo1&fr2=sg-gac&tab=organic&ri=2&w=1804&h=585&imgurl=www.iald.org/userfiles/image/Logos/Osram-Sylvania.PNG&rurl=http://www.iald.org/about/EnlightenAmericas2010Sponsors.asp&size=124.7+KB&name=Enlighten+Americas+2011+Sponsors+-+International+Association+of+...&p=osram+sylvania&oid=89277f4b8716f3abcc517281a6f88d5e&fr2=sg-gac&fr=hsusgo1&tt=Enlighten+Americas+2011+Sponsors+-+International+Association+of+...&b=0&ni=21&no=2&ts=&vm=r&tab=organic&sigr=11rml7cfm&sigb=13uee9d8l&sigi=11l4do8kt&.crumb=WgSWJuese4g
http://images.search.yahoo.com/images/view;_ylt=A0PDoKsuXvxPSm8AeJKJzbkF;_ylu=X3oDMTBlMTQ4cGxyBHNlYwNzcgRzbGsDaW1n?back=http://images.search.yahoo.com/search/images?p=osram+sylvania&sado=1&n=30&ei=utf-8&vm=r&fr=hsusgo1&fr2=sg-gac&tab=organic&ri=2&w=1804&h=585&imgurl=www.iald.org/userfiles/image/Logos/Osram-Sylvania.PNG&rurl=http://www.iald.org/about/EnlightenAmericas2010Sponsors.asp&size=124.7+KB&name=Enlighten+Americas+2011+Sponsors+-+International+Association+of+...&p=osram+sylvania&oid=89277f4b8716f3abcc517281a6f88d5e&fr2=sg-gac&fr=hsusgo1&tt=Enlighten+Americas+2011+Sponsors+-+International+Association+of+...&b=0&ni=21&no=2&ts=&vm=r&tab=organic&sigr=11rml7cfm&sigb=13uee9d8l&sigi=11l4do8kt&.crumb=WgSWJuese4g
http://images.search.yahoo.com/images/view;_ylt=A0PDoQyJW_xPJnUAEF6JzbkF;_ylu=X3oDMTBlMTQ4cGxyBHNlYwNzcgRzbGsDaW1n?back=http://images.search.yahoo.com/search/images?p=plextronics&n=30&ei=utf-8&vm=r&fr=hsusgo1&tab=organic&ri=9&w=230&h=115&imgurl=www.icsm2012.com/images/PLEXTRONICS.gif&rurl=http://www.icsm2012.com/sponsors.html&size=3.7+KB&name=plextronics+logo&p=plextronics&oid=3026bf9fba490dd81128e4eed6fbe9c9&fr2=&fr=hsusgo1&tt=plextronics+logo&b=0&ni=56&no=9&ts=&vm=r&tab=organic&sigr=115n9sd96&sigb=139to84r1&sigi=1170nu1k6&.crumb=WgSWJuese4g
http://images.search.yahoo.com/images/view;_ylt=A0PDoQyJW_xPJnUAEF6JzbkF;_ylu=X3oDMTBlMTQ4cGxyBHNlYwNzcgRzbGsDaW1n?back=http://images.search.yahoo.com/search/images?p=plextronics&n=30&ei=utf-8&vm=r&fr=hsusgo1&tab=organic&ri=9&w=230&h=115&imgurl=www.icsm2012.com/images/PLEXTRONICS.gif&rurl=http://www.icsm2012.com/sponsors.html&size=3.7+KB&name=plextronics+logo&p=plextronics&oid=3026bf9fba490dd81128e4eed6fbe9c9&fr2=&fr=hsusgo1&tt=plextronics+logo&b=0&ni=56&no=9&ts=&vm=r&tab=organic&sigr=115n9sd96&sigb=139to84r1&sigi=1170nu1k6&.crumb=WgSWJuese4g

Invited Projects: Wednesday, May 2

Understanding, Predicting, and Mitigating Catastrophic
Shorts for Improved OLED Lighting Panel Reliability

Combining Fluorescence and Phosphorescence to Achieve

Very Long Lifetime and Efficient White OLEDs

Enhanced Light Extraction from Low Cost White OLEDs
(WOLEDSs) Fabricated on Novel Patterned Substrate

Eliminating Plasmon Losses in High Efficiency White
Organic Light Emitting Devices for Lighting Applications

Stable White Organic Light-Emitting Diodes Enabled by
New Materials with Reduced Excited-State Lifetimes

Low Cost Corrugated Substrates for High Efficiency OLEDs

U.S. DEPARTMENT OF ENERGY

OFFICE OF ENERGY EFFICIENCY & RENEWABLE ENERGY

Penn State University

University of Southern
California

lowa State University

University of Michigan

Georgia Tech

North Carolina State
University

Chris Giebink

Mark Thompson

Ruth Shinar

Stephen Forrest

Bernard Kippelen

Xiangyu Fu




Invited Projects: Wednesday, May 2

Mask-Free OLED Fabrication Process for Non-Tunable and

Tunable White OLED Panels DLEDE e e gl

Stable and Efficient White OLEDs Based on a Single

Emissive Material Arizona State University Jian Li

|ldentification and Mitigation of Droop Mechanism in University of California,

GaN-Based Light Emitting Diodes (LEDSs) Santa Barbara James Speck

University of California,

High Performance Green LEDs for Solid State Lighting S [BEsEE

James Speck

Improved Radiative Recombination in AlGalnP LEDs Lumileds Theodore Chung

Narrow Emitting Red Phosphors for Improving pcLED

Efficacy Lumenari Daniel Bugaris
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Invited Projects: Thursday, May 3

Graded Alloy Quantum Dots For Energy Efficient Solid
State Lighting

Highly Integrated Modular LED Luminaire

Novel Lighting Strategies for Circadian and Sleep Health
in Shift Work Applications

Investigating the Health Impacts of Outdoor Lighting

Columbia University

General Electric

University of California,
San Diego

Virginia Tech

Jonathan Owen

Ramanujam
Ramabhadran

Gena Glickman

Ron Gibbons
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