Solid-State Lighting: The IllI-V Epi “Killer App”
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Historical and projected consumption of light

0.0072

| |
B-GDP/CoL (PImh/yr)
106 104 102 1 102 104

WRLD 2030 <>

WRLD 2005 /

us 2001

ECD-EU 2
OECD-EU 2005 CN 2006

FSU 2000 CN 2005

CN 1993 Za JP+KR 2005
AU+NZ 2005
UK 2000

10*

102

UK1930  AVRLD-NONGRID 1999

102

® (PImh/yr)

UK 1850
104

After JY Tsao, HD Saunders, JR Creighton, ME
UK 1750 Coltrin, JA Simmons, “SSL: An Energy Economics
Perspective,” ) Physics D (submitted).

106

——\ v S — - e et
Candles Gas HID SSL
Kerosene Fluorescent
Incandescent

&

EFRG

% SSLS

Col ~ Cof [ n GDP = N gdo i &
per per
capita capita
Mation Cost Lumi- Gross gross| Consump-|consump-
ar Cost of of nous| Domestic| Popu-| domestic tion of tion of
Mations| Year| Light|Energy| Efficacy] Product| lation| product Light ight
=N 5 Im G5 Gper 5 Plmh Mimh
Mimh | MWh W yr per-yr yr per-yr
wrid|2030 06| 115| 2680 139091 | 83| 1s704| 168800 20268
Wrld|2005 33| 119 47s| 60,670 g.4| 5445 12952 20.05
us|2001 2.0 76 497| 12,03a| 03| 42237 4199 | 13611
Wrid
MNeon-
Grid (1999 | s00.2 183 0.3 4,404 2.0 2,202 0.05 0.04
Sandia
m National
Laboratories




Chip area needed to Iight the world
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The other electronics “killer apps”
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Enroute to the end game:
luminous efficacy, cost, functionality
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Technology Grand Challenges

(2 Cost:
Eliminate blue LED

efficiency droop
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(3 Luminous Efficacy
and Functionality:
Fill in the red-yellow-
green gap and add
control loops
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