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Stability) ol 71918t} S2E o 2 Electron-
beam evaporation(E-beam evaporation) L=
Sputtering S2HHel| SJejx] o|FoiAH, =A
(Thin film quality)2 ¥l mtepA xjol= Hol
A5k, F WP BE ARSI Qe et diat

E 1. LED MR33 4 Jl= Issue

Buffer Layer 4%& &8 High quality epitaxial growth 7[&(Low defect
¢ Undoped Layer & &8 density)
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PRMask
-Photolithography

ITO Deposition
-Sputtering
-E-Beam Evaporation

~Wet etching is more effective
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oM E HA LEDARIZIE Z9HdlA LED?|
&9 A3k B3A =93a, o] Ao F
= E4d 24 2&Y LEDNEE f8 283
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2734 d371%, nonpolar LED71& 9 surface
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% integration 71%, Droop @4 7/HA 7%,
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4. 3EH light—emitting diode(LED) |2
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4.1 USSREE A Tls

LEDY] &3 SlaiA 71 WA A= ook
&L UYFIAEgo|th, LEDS WHEAAF S0
& 99 A7l5F$A (electrical carrier)d]
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B ulg o] F 71 E4A BF F=aA93
FAALY YA F&ol W won, I
-nitride=dA4 ¢, AAHL] &&ol 60(%)
n el Ao 2 Yebta St} M-phosphate®
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o] ¥zt Dislocationdl] <Ja W=7 ol A
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18 6. Lateral epitaxial overgrowth method

(EX : Adv. Mater.,18, 2833(2006) & App.

Phys. Lett., 88, 211908(2006))
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L AAE AAE 4 9emg, LEDWA electron
3} hole®] AZFEES SUAZ &= Slet. AL of
A7k LukAQl c-plane 7|8 0188+ LEDe] #3t
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(¢) Surface PlasmonZ|&

Surface plasmone F488 THAA o=
AAEY] Fez A (collective charge density
oscillation)o|d, o] oJ&] @AYk surface plas-
mon ¥ 753 FAA9] FAEE vk} st
FH AAplgleltt. olgjgt S el 552
gold, silver, copper, aluminum 53 22 9%

A=l el HAle] WEol du 5o FddTE R

18l 8. Surface plasmon-enhanced LEDs

(B : Nature Mat., 3, 601(2004) & Adv.
Mater., 20, 1253(2008) )
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gration 714€% embedded’|&2 & 4 Ut} ol&
7129 & w2E nanostructure”’]€3 schottky
diodeY} micro—capacitorsel &4 3} 2L 7&
< LED7-29] Adsled, 919 F 714 3t 54
< BF UEAZ § e vled #e Aol

Nove e
Device performance
E Device reliability

12! 9. Integration 7|2 £2l9| M=

o]21gt integration 71&€2 A= schottky diode
& LEDT29 integration® LED7Z%& € & %
t} dukdog LEDS forward voltageSA3
series AFE RFE p-GaN 949 BAE a2
3l7] 981 p-InGaN/p-GaN superlattice 72E
AR&3LR o] Y9l p-type Schottky diodeS FA8H
224, LED?} Schottky diode”} parallel® 12
g d2rRE 9E 5 ok 8@ Schottky
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T A Eot. =3 A28 B4 e B3 25
2889 SUE 732N, LEDY AEAY &
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Key Ideas: p-Schottky diode + ITO/p-InGaN/p-GaN superlattice
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32 10. Schottky diode Integrated LED 7I& =219 /H4=
(&X : J-S Jang et al., Appl. Phys. Leit. 93, 081118(2008))
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4.3 Droop EM &3} 7=

LCD back light unit, AFs38 A2%, g6k =
oo BdeE 387 ¢sME 159 LEDE
Tsjok 9. 259 LEDE 735V] Jaiie 9
AR JHAY S TMAM FE(flux) B T
AZIAY, oI G tie) F45S 54 5
=5 LEDY £&((lm/W))& FdA71e
o] ok, skAIT, ZAle] A9AE, 9FAE
S7AAN B85S S791A 99, LEDAA] F
e AFl 28 Joule heatingo] 'ZAgFo =M
<57} 7181 LEDS] &eAske 284 Asts
HHeH, dF8L2E 2R FHE A A7
Hot o FUAFI} SR vk LEDe] &80
HA3] AsRle AL HolwH|, o] efficiency
droopelgt gt} LEDE 299 &&3p] daie
efficiency droop@39] 92l 74 2 o]z 3 AL
WAE F de 71 7ok gt aR)q o}
7RA] ol gt @ el tlgk Y9l 1L =, A 7e
o] ALHA g3 Jow AARecE FA F /A A
kel A & e ME A 71EEe] AljkE ok

matched structure

38l 11. LEDQ| efficiency droop=Zat WM 2Jsl
Z} 250IM MASH LEDT=E

(ZX : Richard Stevenson, IEEE spectrum
inside, “The LED's Dark Secret” 2009)
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771 S AARBEL $iH). ol 93 a' 11
M} 2ol 71&2] 2~3(nm) A2l gk InGaN
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