14 %
P LB aﬂ@ﬁ
S B RN e mem

§K % Sk, Yen-Kuang Kuo
s PRLE RS I %’Eﬁﬁiﬁpi R
‘}L f" EFF 4 3@ § EX SRR
3 érs i : ykuo@cc.ncue.edu.tw
,?,&e’;?:

R -FRIHTAZ
-19974?&12’g e g0 B RE &
TEREMPE S, REFAEL
%;@ Bfﬂ]’  ERB00F ~ 5 F A
B dx TELFTHIKRE, -
T K i%fﬁ?.@j‘i?} ’ i%’éﬁ'—
HE k- wMW(LED) - 7 1
- & 1§ (OLED) ~ = F& E‘E
(Solar Cell)e#= 3 1 1% o

2011/05/06 1 2274 i - kT X ERE A G A ) IR kg sk X i 2

g2
# %
24

,:% \‘
L




kAt m
m X EHF H(LD)
m3 sk - &= (LED)
=7 % % - &M (OLED)
m =B @ (Solar Cell)

2011/05/06 1Az A4 E - k@ L EAE ARG A ) FIR o gREE kKR 3

Albert Einstein (1879-1955)
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FLight Amplification
by Stimulated Emission of
Radiation 4
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mChina = sk (3~H %)
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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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LEDs vs. i@ 3bern3 B
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©Lumileds
©Lumileds

@Lumiled

©OSRAM Opto Semiconductors

@intercept Te‘chnn\ngy EVP

David Garman, [Online]. Available: http://apps1.eere.energy.gov/buildings/publications/pdfs/ssl/garman.pdf
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LEDAI R %

Israeli designer Omri Barzeev got inspired
by the night sky and created the “Starlight”
— a table lamp composed of 126 LED lights
set on a polygonal shape structure that one
can mold freely in various shapes.
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©Universal Display Corp.

@0SRAM Opto Semiconductors

©Kodak
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. Signal mirrors,
Certet high-mourbed stop lamps [CHMSL) it
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seouty lighding

Interior Applications
« Map lamps
« Passenger reading lights
T * PRNDLyear selactor lighting
. » Diome lights
Rul board & .
foohwellightng + Inkerior door lights

License plate

J E s ) * Instrumerd panel lights
Ilhuminzdors Turn signals & displays penes
- Bmbience lighting
«Trunk lights
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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

I1-V & 11-VI: LED/LD & 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
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GaN Buffer Layer
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The Clusterlab 600 Research MBE System
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| FOLED-based Pixelated, Monochrome Display

Source: UDC, Inc.
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