TRI7|SAHE HoPh= 22l2| SHiA

SEuete 420 712st 25230 A7k dra ¥t 18
o 0ol2he = E2} - A SR I BAS Hds] Tl
Eoh T el ek 7)Es SAIHH, Aol Aok
8-S Yok AlFhYT =g, Ayt AREE 7HRIE Eot
2 aFoistoleks it A=AEo] Ak, Eels ARz F
£3te] FAU AR, ARG oAE F MAALE 5571,
A eI FE oM BS 79 et Fe EU%E, &
8 FAPIAL AF7], 2Ea 7ol AA 1971 2 5= Slas
HojE AsAtel HiEd BE $F|9] S HoiFe g3l gl
olct. oA = 7IEti=e =AY HHAE 71| YT
ol2igt $lcht FARIE WARAE Al9-A| Q= BAC] dEhe
o),

A& LEs7|7EA] 19 ¥ ol At Enkt djtee] e
Azt Zlo] oz} Hol] Eo] EoleA Y= 1T 7HA ofE &
ol ITE" 3L et U= A ishs S A Beet Atk =




| 71318 WAL SA) B e w7A BiEet. o]
Ao A Wi Eo 1F ol ASARAY] RS vHY 4
FAGAT 7 T A mot/ AL AR Rl 2
& %) Role 92 WSt Aot obkE YA
Aaje] 2 w3 nEg o el

%f-q BUE £} A A ﬂzl}z dH1ee 2

Al Ak AH| 2o EXYAR ZLOEISP-L Act. B2 Ao ¢
EAS ¢ "o & Zo] I o3 28 7Ry o4l £
= B J2¥0l= 553 929 A5 Ao, sk=gE74]
=R Al Fat7] 23] g Y& vl e gAlE L=y
2he] efgite} QIS WA sk dlofl AFsiych. Yy gh=te]
71900] MHOR nieS AT &5 Wk A& By, 73] ¢
2] WjQlef At Ao Z7te] njefiE ohg7)= o) 7]oigtk Aolet
3L 912310 Al o] Z2E Zhok girkar A “—P“??if% FAE Tt
T 243 Aol 7% A EHske TS E S e
oz AE AL sfoF ik Falsitt o= ‘31 278
gt Ad=o] opet &L g13t 2 Zﬂo}“—?

2 HAY FHUS2 FF e okeThe vl Aba Aok

27 713 glon, A3 *ézo*#/\}ilf’ﬂ izt Akt #Ale]
AT EE B F71 T 71998 = Qloka Wi 92l
ol I} WSS f2 §A) AL sk ARsIR
ol FlaL, o] wizol AT Aol et ZFo] Ak, A= &

F

Fict
el 2Toie HTERE e AR Al4el Ao 2
1097t =550 FAFen, HETIEA]
&= solg warkEe) oIS Sisl B Akl

A29] PG A2 T2
o] P4 ZA10] AL e FEAA A2 Aofe At ‘o
A 22 dRol= & A7 st Eod Gl 10d 2Esh =

YTk ekl gl oieshAlch ARl FRolw gkl sk
o ke A W HowA Be g AE o7 ey AE FF
3ka ol ke An], chb Hokg-2 F wol Wolth.

Az Aewe 2% 7 A40R Yok e AdEe
AR Aoz 4wy, Wle] dERA £ Welo) 2L
o) Wt A|4)Ql7} 3] AW ek AL Fos T Pgo
obd 4 gict. WAL ke AXIE 9A gk A st
L 7} e tREe] uksolul o] o] HE 7| A YIS Aol
S.ajol| Solgt BRI} E Folet wo| oj4x) ei=rt

—

20114 39
HEH A BHSAL A FF 3



HRUH2 2147|7127 14E9)| &iF

£ 2R ATE B0 88 4 ey
B EFUR AT

9] Bk Mt gejekn oA glon, WA oo Bt
a7t E=lo] gk Az, Slolelr) gl A7 s
& ul9) AHsha 190] @ w9 B SelE BARIT, A1F of
EUE ST A7 I WG SE2 2ol n Yxut A7}
£jol7] thgo] Aaist 38 L7|x) Falw dx|a, ket wpst
2 Wz e ezt o4 glo] Ttk wale] gt ol2 A7)
28 AZEgUt o] ge] B AviHpark, 4% 7} Hlo]
20| L& Aol I¥ohH (7] Yoleizt gloy)) Btn
£ 4 WA Qo] e £ U2 78 So] 2211 gl AL ofy
7F Bhe 22 4718 B S 9IR) ghe7he?

DA 29 TR Y - S W A5 Tl Jg s



W I8 e syt 258 B ARES] 1 23]
nhe EAES XA 41 Fo)H< olojtel=A A shEs
ZUct 2gol= A IEAEL WY - S0 it WEH A
Alo] Bzsf $% JulE Br|= Futh T FUY I IEAE
o] Z|zuhge ofgA e - HEE, Y - WHATI=UE] &
A 214)7] 71471952 Fa FAYY olo] BA= T - 5
3] 9 ) Raiol W A=B0 24 o] A FasHA HIUFH.

A7} St of g AlEel ATt U8 EEA o= sdet o] F
o ZuEhg o =R AesiEa S8y, U, d9, A=ERY
W = 73}7]|&A|thE AR= 214)7] BE Algho] gopRojof & AR}
So tjale] Al Sz o] As|E AAlsdsUTh E3] A Al
of tko =02 7|2y B 1~32 X5y thEAL|, & 4~27
2 7|8 A, E28~302 AP RAE ALY, £31~362
Houky g 7|et JHT &4, B 37~402 DRY= At
o] z} QIA}, B 41~47-2 3=t AL, & 48~52¢ Y& HY ¥
AH, E53~602 A=, A3, WY, AEd T2 MRS

Q=] Ayt T HHE (@R, F30], Jo] DS =& &
512 Q= 7hed| 2|l AgstA shsht Al st
1, 607 AR sUBiE Aol HiA|sllol BRAY EAI7E ok
L ZuAte] AR WolEd] S 719E FAoE A
o o] A Fsfutgyct 2ejA AolR7|E B3 T8 FEolU 84
L 47 FolE £ =S S UT 181 RE 19 B WY

10

£ WO B4 olziRo] 2T Was} g RRT Uslo] A9
o8, £ FAAEFYL F9 £7LE £L ofoclolE HRo| 4
sk Aol e AU 5 20] ok % wlo] 3& (48
A1) o] ASIE 2E Sxte] RIS 913 L 2s)el AeIS
vek

)

o] He] 24o] & (HFUPCO LM ET 20084, 29 20099
FUYD QHZEEA) G715 OE L 9 olgjiA) 4w
mherg ERY 1S uigto g = sastm Hakslel opRs
TatolA (ofoltio] Anta-apsl7|edle 9t Anue Hew)
& ThA] 4 AR Yolssth, o] Ho] 27kE77kA] 41
oM A FEETAL YEF ES vIRE 1Y ojeii 7
A=y

o] o) -2 Wrje] 7Y Wojn| o] Erja Ex} ofaji
o] sl ATE et AL R o] Ho] Thsr]aat ol
Fo| oje ALt WEH 1|4 2ol Fur} Hckd Aol o
gl Bgo] B},

201139

Azx

e 11




crornitents

| Z2IAF TS IEAE A= (o] (<1811 { SRS
| BRI ) 2Eme 27| FIETIRIEe BIE

C = R - - TSR X EOR SR ) [ - R L B -

A R S e SR e
o g N W N =S o

ol A LED W F=h7hAR 14120009 &) o
Bl Z| AR AR
=]l %ﬂ?ﬁ%‘ﬂ ;\],3“

f }1‘1]-13394 9_]2] ....................... AR e o T SR

7}%9‘] 9‘]9_] ....................................................................................
It A i e s R e
g_]-ﬁg]‘_qlgﬂl ....................................................................................
B
.‘ﬂg]_q_] 9_]_9}
A=Al s AR L S e
%\:g : .‘5:|-319,] 1&5}3}.@ ..............................................................
AR e g it b Sy e SRR
ATHEROIGAO) R B SN A s R e

17
22
23
25
28
29
33
34
37
40
41

46
48
50
52

17

18

19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

;_q_s?_gna] S SE AL 2R X 54
%%1%%_]-%94 e NN R 56
e L s S i e Sl eRy 59
W] = O e L e A e R 60
Sl E o) e SN S o e LR 63
:J‘i__g._gl )ﬁa}g}g ‘:H; ................... e R I e e b 65
Slgrbas YRS SEAC RS NS 46
A Epsolielat e s e R 8
Z|Enh S 8 HhRlo) AJSe] e 70
Sl elimis R S O 73
PEREO] LR o 75
Z)ELUPE AR ALAPHI e 77
DAk AR EAFAIA- 2ol A R) SR N e 81
TR RGeS 83
Selo s A et RS 85
WA A R e S e 86
ES b R 87
O] FEH] a9



36
37
38
39
40
41
42
43

45
46
47
48
49
50
51
52
53
54

A b g ARE A0l HEHQ 92
BIAHARLADZ] 3-8 o o APAHER] L LS 9
F2 2 Aol AlA A 0]] A i 96
up )l 2E e ARGHR B e R M SV 99
Hpmz = == o5y 0] TH e ARAHEE e 102
A S R e e e B e e e e 1
7]elo] Eale SEZIRE AL s L L 06
71400] BTG OJATE A ot 408
ARoub. S I THIE O B ZLAEE ARB| oo 110
S HETH 2] R R e e e R S e
Lo P e B I e e [
A1A T (20108)0] SAE AR o 118
g 2 # W 121
ol R ctpE R M e g Tl SRR SRR o
ol S A ER Al S Aole) s R SR RN o s
o) s Sl El i AN s SR R S g
QR A 5 U] AL S B A o 133
= =Y =10l A TuitAT 138
ZAR=hele 1P b e e B s e e )

55 —asoitrellmpbmd S e A
56 HITHR|ITwHOl S SRR g
57 SRR Bl J U E S0 Feh HET} ARabEA s
58 4MA7]E9] FEUA] 9 Ko 5k M E0) ZEubdA e
59 {Eygxﬂ__] %a_ﬁi}‘“} Zl‘r‘%“é—] %]._g_ ................ R R I
60 AFUPR A= Z2 o]g

|

1

2

5 -_,‘;-n];q] ]a.ﬁtxé]
6. TR Fpure] ¥ - e Ul B4 So Pt 7

| B=2| xjesl B2 Axj] 2

ol s FTia) Zhol kol o anys e i
2. BT AR FAOI T MU RAAE] B

=163
il
- 203

225

D09
- 239



Questio

2004 18 L=20IM LSX0IA 20002 HE A l=E5t
2h= EZo| UAW=Hl 2000 #e| HZo| FAQUX]
o HEtich

Trd=di7 Ay

2004 19 Y = AR T 9|31 YR|olakelg d(HaH A
A sjapo] Al o) 3L |EA YRS A (b, @
A wia el Eoliala Atetubulel maof|A| 2009 A AFE 2
14 Axdisuct. 937t oA A 73 A2 AR
A 190l A F 2Fet wAsle] ST WS a4 7|dol I

o gigt oi7h, S WHF=7 IR o] F o] s Atk
S ue = Bz
b woiEs (EDS2 APt IS
Difgote] Bt Eagean
Lt =xo= oI5t njEol C 60432 ol 7kx1/2
o AAE 22 12082 ol L{x0.2
. 604 2l Chx0.5(19)
el US7ts = | (OIRH 3 8220 o) 7|04S 50% 1)
ot olg o L o00d Yl eusaol ot

rk 17




7k Bt 4 vE o] 4] A2 wlj&do] opd ), wAe] 7%
YHEFTZYZHE oz oifujEde] 59 oA=E
So] YT AFE F3te] FAPIAE AR

L =gos Qg ujEde ‘F of 229 18 Fied, o)A
EHA 9= 5o AUt

oF: AAEE8=0.2=20%, AARE, & 2IEEL g Re] uy
©] 2.5~7.0%<1¢, o] AFz19] 7% A Wgolaks Ho
A o 22 A BES A8 S

2k Y19 7]9& 50%= Q8% A% Wi IS A=Ay
Sate] A Eo] Y 7lsS ulgo R 3t Fo| ofugt fx
7HQ19] Zel/do] 2A| ZHg3t FS 1St Aoz Byt

14 A o] Ado] uf$- 5|13k Aol Qro e e
LA BT ARY 2ol 9 = ¢S ARSUh o] A}
o] B9t A o=, AR Y & WEA} 3Ake A7
= o712 233 A} SHA] B 21 AR WEke] 9T E gt
A, A LB SR 7]e0] Edi7) € wikt 7)&e) 3o 3
Aol GE A, Al g o gt fxolo] wje Z H Syt
UFH Q] 2 g o) 79 IRk Bk x| o)l wat Asin,
et 7129 izt Bl 71$0] Slatel]l £2=0] 9ln, Wgos
ATk se2lo] wh- A= PEUTH @x Yokt 14 Bt
Foll S° F2o] Wi 43D 24JellME Algde] WgRtE 1 REe
= 50004 Bgt)

o] ARo] = FFARAS] mdo] 3 4= glg-S 14] A
BRIF RGO, 4B IB7|EAES FA A 1REQlG
Yt

dE2 A71e E0E H9f 1980 wl5te] 253 pro
patent) JHES 5= olg Gelu, FIPIA7F e HZYAE
Tl olTAIZIE BE. FARAL $2 Hi2UAE YE, =, 33, F
ot 59 wo& S WAWEIEke] 200413 XA AHEAS] o]
€ st SsAEAAE 5] ARGt o] IR ofzet
R deto 2 FEy|eA S B9 5] 215t Zlojd 4
o Agkery, AMEEI HXA 17 Qo] Ko wpet wedt o2
By

o] Aol 14 HAL A EAEAY 7 AH F LT vy
of sl AN F=rhr ke WS 4 PSS HoFgly, Yeat
FUPEAA =7} vt LEjuEolA e 2 ukE EeYoesis
Ytk B3t A719] S2uet Al 2 AR 2R A
67D, Y= T4 ARIDAY 59 AFIYEAY T Hadol
EYe

Idea Spark 1 9




LIZ}22k 4 Ale] g &AM | Ep

=. A7 e AR
@=h

3, A | FD Sto] 2k

Y= 19884, FA| ofte 7kl AlFBlA] Ea| 21417] ol A8}
7} 7R stelela el A4 LED(EE ol o 5)2 =2 At )
ol 2 Akl A E8slar, LED L) vieA|| A7guke: A7 f71557]
AMJAE(MOCVD: Metal Organic Chemical Vapor Deposition)&
FR3}7) 98] w3 BJALe] 37HE o] B ulgo 2 S Eaer
st oF 117 7-3RIH196 5.

4, MOCVDEZ|

3= 19894 4] A= F W3 S|Ale] HEEE AlE MOCVD
AR EFABAL dEAL AZFE o] 83t GaNESkEE)e] 24ut
Aol BF317) AlZRIcE o, o] AAlE dEt Hi 4N, Ga )
£ Sudotes 7kl vhgAEA] HRe| Fxrt BRIt gich 7k
2GS, 2= 5 T2 =E AR AAshifol ulzt P43t vt
S22 =3o] ZAPon, AESP| AL 5 = AR GaN 2
Aukg AAA7|E AL 412 Lo ohitt. fuE P Al Al
TR o) MR iirde ARk 5 2R AL A=A T
B miet 29| GaN ZALS 48 &= glo], 2A 7hxnjje] FAke 7
2313 7|9E 7HEeReE 3EE AAet ARHER)SHE 5 A3 S
A5

20

5, 2 Eafuy?
HI= 19904 94, /7] Algz| o] vheAR| HEe szl 7]
of diste] A2 HaugEe 2 HE WRE7IAS, AAH o2 ek
o2 HE BRA7IAS 2t FHBH=E AHARRE MOCVD A= (0]8]e]
Al ‘Two Flow "] 137] 2f31 $HhE AMEsle] AbsREREEA 2
A5t 42| Het B4 E5|ihE S gt

T3 BAks 22 3 109 25, 27 S5 dis] 9us Uy
A, 9|3 BJARS SO R 3lo] SEee Jit o] S3]EUY €A
of| e A Y] ST 71A= ofliel ZokekolatelA] o] &
A4S H S ol 3t 2 531EY Al Ao HEE A7)

- EANE T EAAT BhaL o 210235 (RIS HA — 164859 5] Bx).

7% | HES7RAE HALSHe] ZHAE T o) HE=Al A
< AAAZI= W olA, 715 ER B WA HAAA Bkt
A5 TARNEL HE0, 7|HE 33l AR IAS BARSR:
2& 5RO = sk RI=A| AR 4Py ~




Zof|A| 34 - gtatd, 222 A1 F718 sk 7192
BEAFO} AulEhs kE2Ee] YHte =R E HojuA Ho =
A7 HAE AUUTE (=525e FAFAE Holu Az Wike
2 Yolrlok & Folc}, 181 g2k 23 AU ey Sl o
3lo] Hot & T4 718 Bart i)

gro = Sajut AR Belrlee A7NE ot 7HE 2 )
T2 A3 Ao, o] Kof ZEARY A2 gt ikl of
3wl gie Y] ARy EAEAIEE SdAU JA T
HASOA AR BAlFo] A== Ao 22 Fo|nt &
FHR LN AR BABRE o] F2 AU

AR TEARE ofo|t]o] ARt BE(EYe| A4 WY e
aHA =iz, ol thet -S89 H7je} By Ao Ay 224
o] Ajte] A3 Z2Ae] Wyo= dh=o] o WA A, AP =
AAE A Foe] Ak #ho] Waghch, ik ZEARE= A
A7l 2 2RFo 2N SAE Wohe-E 7|22 ZF 2
S 5 e AAEE 7RULh ol AAEE B F2 T
HE T 5 YAF BFE 248 vlo TS 7PHoRIE YT

a3 AR GE 22AAE DR A WA A
A B71g Boto] HYAE Agshe Aol FASU

AR R ol T 88 - ERR2 At AIIY wEHE A
3L o] & Ak Bl AlAdE 55, 2241 7]l
AolEn} QAVE PRI 2N 79T} 223t BT} 09 H
=4 o] 2 Ay

158

—_
2
¥ £ 09= 2RIk

Ak SlajAT Qluch U UskRet 451 UjolslelE
A ARE 9T Yoheh 52171 24] SIATRS $28510] Aol
Z2E95UTE ket 22 24 seldnehe 2285t ol
AYAS SEFPAL, et Aue] B wHuAze ¥
I 4o 2R wro) ekedzle upty Atk 187 Fo] 7]
2}, AAre] o] GekxlA sk Alck, eglo] Skl 7]
}RE P wme gho 2 Algo] AT Ho| Uio] Fa x|
2 ET AP = FoldgUch Urbet e 29k Qo)A
8.49 Qlela ZW7HA ZYAZRSUTE, - Uzpa} 5o o
Hraro) oFm o7l BA|O) uES AN 3 AR 3 Al
71&ApollA| Belsa Bef dTsfee) Az Sotzhct ™
7192 Bt AXA QHEo R whglolA] HAF BAF 2 o}
311, 2UYE Br} W43 AAfe] ujlstolor & AU,
719]0] Zmuteol] tha] ARt HARS S 5 Wl £ A

o

i)

N

fl

159

=2l ofF0| AU ct Z2eHol| et HAM=E |




F-5 BHL, oA YUY EFI LHoz oA ojofA]H, 7Y
o 7lEA BRIt FREA H, FFH0R Seuae] Akgo] vt
A YUt B2 oo R ozt BA A=E T o
FUYTk ‘

@

e wgﬂ% é’é-J |2 7i—-¢; i




