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SCIENCE (S)

FUNCTIONS

FORMS

TECHNOLOGY (T)

2 Form-Finding

1 Function-Finding

4 Fact-Finding

2 Form-Finding

6 Generalizing 3 Exapting

5 Explanation-Finding

4 Fact-Finding

Scientific
Method

Ṡ

Engineering
Method

Ṫ

1 The Technoscientific Method:
    every mechanism necessary; and no additional 
mechanisms
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1
1995 Flat-Panel Full-Color LED Displays
2006 Blu-Ray Optical Storage

FACTS

EXPLANATIONS

FUNCTIONS

FORMS

2 Solid-State Lighting: 1980s-2010s
     a Exaptation was essential
     b Surprise and contrariness were essential
     c Engineering was essential (and led science)

6
1990-
Multitudes of 
hypothesis-
testing expts

3
2011 SSL
2010 LED A Lamps
2007 LED Auto Headlights
2004 LED Camera Flash
1995 LED Flashlights

2
2011 Breakeven White LEDs
1996 InGaN Laser Diode
1993 Phosphor Converted White LED
1993 Candela-Class Blue LED
1988 GaN p-Doping
1988 AlN/Sapphire Buffers

5
2004 Lateral Overgrowth
2004 GaN Defect Properties
1996 InGaN Exciton Localization
2013 InGaN Auger Recombination 2

1980’s Defects  Non-rad Recombination
1980’s SK Growth  Rough Films
2004 Lateral Overgrowth
2004 GaN Defect Properties
1996 InGaN Exciton Localization
2013 InGaN Auger Recombination

4
1993 Phosphor-Converted White LED
1993 Candela-Class Blue LED
1988 GaN p-Doping
1988 AlN/Sapphire Buffers
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