This paper describes objective technical results and analysis. Any subjective views or opinions that might be expressed in the paper do
not necessarily represent the views of the U.S. Department of Energy or the United States Government.
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SOLID-STATE LIGHTING’S VIRTUOUS CYCLE

The Blue LED and its Repercussions
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1 The Technoscientific Method:
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‘ 2 Solid-State Lighting: 1980s-2010s

a Exaptation was essential

b Surprise and contrariness were essential
¢ Engineering was essential (and led science)
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1993 Phosphor-Converted White LED )/
1993 Candela-Class Blue LED 1995 Flat-Panel Full-Color LED Display

2006 Blu-Ray Optical Storage
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2004 Lateral Overgrowth
2004 GaN Defect Properties
1996 InGaN Exciton Localization |
2013 InGaN Auger Recombination
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1988 GaN p-Doping
1988 AIN/Sapphire Buffers
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1980’s Defects = Non-rad Recombination

1980’s SK Growth = Rough Films

2004 Lateral Overgrowth
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2011 Breakeven White LEDs
1996 InGaN Laser Diode
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