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Albert Einstein (1879-1955)
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& Spenfb a2 8 3 0l
1) Gas Lasers (# & & &)

He-Ne Laser, Ar* Laser, CO, Laser, N, Laser, ...
2) Liquid Lasers (i i & &)

Organic Dye Lasers, ...
3) Solid-State Lasers (i § %)

Ruby Laser, Nd:YAG Laser, Nd:Glass Laser, ...
4) Semiconductor Lasers (£ %% 3 &%)

AlGaAs, InGaAsP, AlGalnP, InGaN, InGaAsN, ...
5) Other Lasers (# & g )

Chemical Laser, Free-Electron Laser, ...
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B &+ § & (Edge-Emitting Laser, EEL)
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Light-Emitting Diode Structures
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Evolution of Light-Emitting Diode Efflclency
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Fire Candles and Lamps Bulbs and Tubes Semiconductors

LEDFH#-d>/ & & ch & & 1
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LED* 2 * 2 5.2 g *

i Signal mirrors,
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* Instrument panel lights
& displays
+ mbignce lighting
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LUMILELD

Fig. 1. Applications of white LEDs. Left: a Ford concept car uses Luxeon LEDs from
Lumileds as part of an adaptive lighting system that can produce different beam patterns
to suit different situations such as highway, in-town or curve driving. Right: white LEDs can
replace conventional discharge lamps as the flash for mobile phone cameras. The RGB
multichip version can produce a variety of color temperatures.
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6 kLEDH

Fig. 3. This white lamp produced 1200Im,
about the same as an incandescent bulb,
but with twice the efficiency.
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1VV: Photo-detector
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Human eyes are sensitive to green light (~555 nm), and hence the
development of green (or yellowish green) AlGalnP LED is desirable.
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InGaN LED:h= i 84§

p-Electrode
5 24
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40-inch full-color OLED display
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Thank you for your attention.
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