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BERBAAFSHMEMZRAFTHR LD RE

[0001]  AHIC A HHE (AT X 5|
[0002]  ASHRIEZIR 2006 4F 6 H 12 HERAZ R E IE & F) #1985 No. 60/804544 ISR,
ZERKATFNELLGIH T KA CFEAER L.

AR
[0003] AR KOG, EHAMYR, AR KSR OC—E (LED) HAOtF T
&M 2 B AT DGR, A SCRTIR o

BREA

[0004]  OGARE (LED) A4 FLUAE SH AR N BH A 2 TR) I I N OB I 2 S AR e B
R LED B8 A4~ pn &5 . pn &5 0] DUBLEE — AN RS 24 X 8805 103 pn 25 55 0] DAAIRR
M pin g ARG SR TARAE AL, F R LED A G #%—A 77 il i, Bl iE T
MDA EN B IE DX 77 ). R L ] /T F 77 1n L LED I, 2k 5 1 X I - 52k 5 OE
DS AL, A RO e B AL LED RS HIDGAM IR 60 s i vt B LR — A5 7 U
KA RS ERIP R N 5 7 27O A G RE R . 7E S S i1 Dl 1% 6
AN AR B R R i, P AL AT RET .

[0005]  HHAA LED H] LAAE pn 45 4k 53 A8 — AN B AN R ik 2 1 A 7 &1 BiFS
M IG5 A G A . & TR EE DA B A — RS BoGEON T AR 3 (ki &
PRE DG LED 3¢ E .

[o006]  — 4L F F HAE T AL UL pn G5 WA £ A& PR LED B B vk sk aE,
B AR R S AR O, BLT 225 SR B B XA BOR AT oK 36 [ £ A
No. 5, 851, 905 ;2 [ & #H] No. 6, 303, 404 ;2 [E L H] No. 6, 504, 171 ;3 [E EH| No. 6, 734, 467 ;
Damilano Z& A, MonolithicWhite Light Emitting Diodes Based on InGaN/GaN
Multiple—QuantumWells (FEF TnGaN/GaN % & [ ¥ €8 [ A — AR ), Jpn. J. Appl.
Phys. ( (HARM FHMILIEY) 4 40(2001) 55 1918-1.920 ¥T ;111 F1 % A, Re—emitting
semiconductor construction FreeHigh—luminous—Efficiency White [Light-Emitting
Diodes Composed ofInGaN Quantum Well (InGaN &~ PHF2H a1 i & RICE E (a7 55 & O
B R RO SIS ), Jpn. J. Appl. Phys. ( (H AN AP RIZLED ) 2 41(2002)
B 1.246-1.248 TT ;Dalmasso 2% A, Injection Dependence ofthe Electroluminescence

Spectra of Re—emitting semiconductorconstruction Free GaN-Based White [ight
Emitting Diodes ( ANFTRAY] GaN & [ A % 0l — SR (1) WA SR il (R AR IS ) 5 stat.
Sol. ( (FEZSYELY) (a) 192,405 1, 139-143(2003) ,

[0007]  —UBIFEEHRIE T A& Ut BRI H LED &5k i vk sliililid , & ez 7
BABEE N RS AR A G LED 268 . LN 2% 0] Be 5 IZXFE R BORA X S EH %
H No. 5,851, 905 ; 3 [H L HI| No. 6, 734, 467 ;3 [H L F1 Hi iz No. 2002/0041148 Al ;3 [H &
A H i No. 2002/0134989 Al ; BL M Luo 28 A, Patterned three—colorZnCdSe/ZnCdMgSe
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quantum-well structures for integrated full-color andwhite light emitters (%
A A R £ R O R S 28 1 B R A ) — 5 ZnCdSe/ZnCdMgSe 1 [F 4544 ) , App. Phys.
Letters ( (N AHPELENY ), 4 77,985 26, 5 4259-4261 1T (2000) .

[0008]  — MR A FHIE T A% UK LED HEE A B TH BRI, Jrid LED %2545 #L LED ¥
HignE s atia (YAG) B E RO S MG 45 &k, B W IBGH 7 B LED {4k
U IR AR B K K R 6 0 o SE &R No. 5, 998, 925 Fl13E [ &-F1| No. 6, 734, 467 W] fig
LRI BRI

[0000] LB FHRIE 1 (L UL LED BBt FiiliE, ik LED 7R IE4B4%H 1. AL, C1. Br,
Ga B In [#) ZnSe Kbt bR RE, LMEAE TR Fob b7 A2 d0, B AR ICES 73 F LED #i4F
KSR A S A I R Do 26 [ & R 1T 6, 337, 536 1 H AL H i H il g 5
2004-072047 W B HIXAE I E AL .

[oo10]  3& & H i No. 2005/0023545 LL5 | FHHJ7 FF AL,

XBRAE

[oo11]  fajify 52, AR WS — BRI, IR & HAT A ST R IETK LED &4, 126
DIALHE 21) BE6E LSS — B AEH LED s LK i1) BRI T pn i WHIS — AP RA K
SR A P RHE  80n] ISR S AL T pn Z5 N ISR — S BERIANGL T pn Z5 N 1Y
AP RO S AIE . SR P SR S SR A SR A2 SR ik AT
YA A T (e 2 o, o, ZERD AR & B S R AR5 — NSt b, S5 4b
HA RS 20t oo, Frid mri 2 0e 8 oot & 21 LED #fF I HAt e il 51 %
HI LED &A1 LB BCEAT PRI A o 485 — NSl b, St 4 R
TEEETCAF, 1265 TUAF ARG 2T /N Tk B0 T g LA A s S R T g 2 1) S 1 2 2R 1
o, SEAR 2Rl & BRI H RS ANK TG s 2o, S0k 515 i LED #ifF
RIS, BB o 4853 — NS b, YR 5 Sh A esi oot ot oo
I T M P e 78 L T00ms P 4 SR M I, G rP Bk B 6 A R & B S i s HLrh, Dot
PERASR & 78, %5 B BAS R EOT B s — MR s JF B P, st e E R S —
73 5 1% AR o RS T h 2R AR G 8 5 NS BI, JER A RAT S Ot T
s A5 e E T AL B 0 T AR 7 g T () 4 SR T, G P e A 0 2 R 15 3
RS RIFT BT ASK T RS AR, 58— e oo R BAT 2 — I i sh ot oot
LED B RIS — 65 on . 38 — e oA BAT /N T30 — I A A8 =i o £E o — 45K
TR SCIR A A S Ot E el R et T RS B A L A AR I ) T A
P A5 T 2 SR I, b BEOt 2 R BRI AR, 28— e A oo BAT S — i o8
126 Zot 5 ou et LED SPEATEE — ot 2 on . 58 o on B /N o — BT R s — 3T
SR AR — A SR R, SEIR S AN A Ot R R AR AR 2R T
AR 1 0 g T ) 2 SR N TR, EL v 25 3 0 2 R B RS AR T 5 1 28 — e o sk LED
FRAEANERS —Je A oo, 5 AR e o AR A DR A L, 28 S E o AR R A LED
PSSR E A DR R AR5 — SR b, Sl SF A e ool izt A on s AR
Ty LA B 4 8- T PO 05 L 06 2Rl & B RS 3R M O HL5 RS AR I L 0 5
[0012]  FE 55— J5 i, AR IR — ML Bon B B, Frid B Y 7 2 B A AR 95 A
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(%) LED % & .

[0013]  7E 55— J7 Hl, A A BHAR AL — Pl e I 2 B, ok e B 268 8 B0 B R 40 A R B LED 2%
Ho

[0014]  FEASHIIEH -

[0015] S-SRI EPRZSHE, “ R4”7 BIgRAREZRTFHH R —A4, <1548
et BA— A8 ERZEREFIR RS —A 1 “Fg” 25 F 50 2 fTZ )G s
[0016]  “HAPE” E¥a PRI E D2 SAE, Prid 2 S04 2 A L 2 2K 3 fEak
LU 98 2 S i e, B E I

[0017]  “&FPF” 2T 20 & TSN R THBF A i T8 7O BRI BE R AP, 18 F R
B3 100nm B 5E/)S

[o018]  “BRiLRERE” TR T2/ EH AR

[0019]  “ @K UCHL” ¥8, 456 I FiE an S5 AR b 1940 S J5 () R0 R, A 5 46 1) B
PRI B SR AL JF HUIX S8 i AR AR BRI, U HbAR B ) 2= AN I 0. 2%,
S LR b A BT 25 S AN 0. 1 %, 11 B LR HURH B TR) ) 22 S ANHR 0. 01 % 5

[0020]  “fEeit” ¥R, 4G HoA 4 52 J5 P 160 L A/ S JIS R 2 AR 110 28 — il M2 3R A
JZ 5 Ab FRR 4 A (RN 2 3 B S AR B JF XS A% BEE s R L, LTS B4 e R
()58 — 2 AT AEAZJZ (191 T PN SR FH 28 2 100 ke TR P T 5 A B AN ™= A O B B o

[0021]  RAZFRME, X T A SR B A R BH AT ] SE s, 3 B HE A IEB AR B4
PRI 3 N B AR AR SIS A TR 3 — AN SE 1], b I 48 4] 5048 A #e, IR TR
[0022]  NAZERAE, AT BRALA S HTIR BREA A7 B A AR R = A
DL R AN, BOnT SR A BA SRR R 2 A [FIFRE, N3, il AR AR SO R
[ “ B PR S PR O R PR S = R DL S R, ST R
 HA R EN 2 A2 TP

R 1 152 BR

[0023] & 1 AR A R B — AN SE o R Aa i v 2 AR s R A P . 2R
A LA 2 il o

[0024] K 2 78 T 280 1T1-VI ZJotb & W LL R eI R & 4 0 s BOF e BRI A4 bR
K.

[0025] & 3 7% HE T AR A A U BH 1) — A S5t 091 1) 26 B R ST HR IR G R D i R AR B 1
[0026] || 4 AR A B 1) — AN St 1A 3 T K AR R A A KPP . R R
FE AR 4% B 22

[0027] P& 5 7n T AN SEHA9] T K 625 Jo AT LED AR e 7R B Tk I AR I

[0028] & 6a—c ARV I3 A S (1) G 2% oA B A ]

[0020] W& 7 SEARHE I A1 S RO G A oA E AL E

[0030]  [&] 8a—i fEAMRYE 2 AN AT HEEFE I S A9 1R 25 To A IR AL I

[0031] & 9a—c 7~ H T AT AR 1 SE 9] (1) e 2E o R R R B T AT AL

[0032]  [&] 10a—e S22 A ] R0 B 1 S A8 1) ' 2% JO A FH LED 3844 1 7w 2 e PR I o
[0033] & 11a—d fERRHE 2 A S ] (KOG 27 Jo A LED SR AFLEE
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[0034] &) 12 J2ARYE I3 — ALl ¥ 6 2A oo AT LED # I 51 iR AL o
[0035] &) 13 SR I3 — A St (¥ 6 24 oo RN LED S0 1 Jmy B AL I o

BAEILHEAR

[0036] AR BIERAE—FhLEE, Frk 2% B A HE (LED s 5 ROk SIS MR E S . W H,
LED REM% LSS — I K R, T OG- SR I REAE DU — AR MO0 IF H DASE — 3%
KRR G ALY SHMEEREAR T pn 25N B 6 A 1 # b8
W (HA—E) 2ETH.

[0037]  7EHAVPRAVEEFED, LED S5 61 AT HL AU AR HE o 1%, T 15 ' 2 SRR 38 2 ¥
FUIKTWRBE AN LED 56 HIRR o e A R Y o AE— NS b, 75 86 SRR iE 7 A
15 SR BT s R AR E . Wl E I8 B Rer B RE R, xR B R E R T 5%
T H LED RESRDEFIRER, R T A6 S A ME AN e . /R AR R 7,
W ZA By T H LED RO T o 7E—ANSEHi Y, 7 OG- SRS U AL EE 2 /b
— AT pn g5 N ZAPE, HARZ pn &5 A 55 — AU KIE REAAE 1 5 KT
REo fE— ML, LED AVAMER LED, 75— DAL Lo 1, 1 A6 S i) id A
Z D= AAGLT pn G5 W EIHE — AP, 1% pn &5 BN Y T GO KOGRISE —BRITRE s 2 b —
MARLT pn G5 IS ZFBF, % pn 25 BN N T SOOI ZKiT R s 20— A
P F pn &5 NI EE = A0F, 1% pn 25 BA X N TG KOL S =T RE. fE— D sLilf,
LED J&R] W't LED, #i A Hb 4 43¢ (1, | i (5 5028 €4 LED, 5 20 3l Ay & (0, 3005 €5 LED, 1M i L 280 1
MG LED. AE—AMXAFER S T, B RO SR & 4G 2 b — A AT pn 25N IR
— B, % pn G5 H AN R T B B AR (R OB IR L B LR Hb Ay 2 (0 O IS — BRI BE
DA K HA 2D — AR T pn &5 B B, 1% pn 45 HA XN TR (B2 AR OG I 5
SR 2T KO IS BRI Re o 5 ROG AR 1E W UL RS T S0 R BHER 53 A0 R
=8

[0038]  fFARTAEE AH i) LED 24y m] I T A BH 52 I v o R AS % BH 110266 B o, 045 LED FIF &
2 SARKYIE , W] EAT AT A 2 AR R, RS T S8k Ge MOBELL TV ot (BRAIEE
ZA6) T InAs.AlAs.GaAs. InP.AIP.GaP. InSb.AlSb.GaSb LA K & AT &4 i T11-V 4k,
EW) iU ZnSe. CdSe . BeSe . MgSe. ZnTe. CdTe. BeTe. MgTe. ZnS. CdS. BeS. MgS LL K &A1)
Ha TI-VI AL EWE UL BT S5 4. FEIE IS OL T, 2 ST DL DUTATE
07 KB ST IE G B N IEB AR BB 2% 15— A MR S o), LED J2 T11-V
P FAEE, WO R ARG TT-VI S hdeE.

[0039]  FEA A B —ANSEafe) b, prid 8 -2 B A A4, Wi LED 8 k)6 4R
i, MR YE LU N F 84, MW, BREX T1% )2 80 SRR UT T IR 4 1 25 0 5 B IR 2 ARk it
. B, 821 DR B S BAR R UL B I SRk . 8, BB A A A LR S A2 L
E 2L BT 75 B BRIT R, BITIR BRIT B0 N T & 7 BIF R 5 DG B K 9 an, B 2 sy
460nm. 540nm 1 630nm [ /5.7~ i Cd (Mg) ZnSe & 4 Sk $0d230 T InP 264 (5. 8687 Rk,
0. 58687nm) AKX R T 460nm ( ¥ (5, ) \540nm ( ZE €0 ) 1 630nm (065, ) YK 1 BEAE BRI
FE A WRABHE L, DR L R BRIT R iR T 2B B A Re T PR e & UL L
W B R S B AT LAk 2 BF . A2 BHE R R E B TP E TR E G,
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A RER I ER A BEA B BE B DA g B T BFP R BRI RE . PRI, R R TR R
AR SR R T PR A . MM, B R R R T Inm AT 100nm 22 [8], 57 31240 4l
A1 2nm A1 35nm 2[R — Bk, S LARE B RE O FEAL Y BE R AR LL, B AR R AL
A>T 20nm £ 50nm Ko IR JZ R R AZ AR AT DABSCRR B A 1 A BT e, AL A
AR i J2 22 ) i A AN 58 4 R DL G T 3 3 B R

[0040] v 45 WY AR BYCAR W AR BB B8 B I BR T BB 4 R AR AT 2 DA AN, n A
Herbert Kroemer,Quantum Mechanics for Engineering,Materials Science and Applied
Physics (Prentice Hall, Englewood Cliffs, New Jersey,1994) ( #4145 v¢ & BR i) ¢ T
PR R BLRR 5 BRI B8 T 0570, 1994 S 37 3 V4 M S M AT 8 5o, BL R 548 5 I « /K H
AT ), 55 54-63 T s fl1 Zory, ed. , Quantum Well Lasers(Academic Press, SanDiego,
California, 1993) (Zory %4 (& 7~ BHEOGAS), 1993 4, A48 JE Tv &b WV 5 5% K Hi il
M), 5 72-79 BT FE LIS R T R A

[0041] W EREAEATIE G I R S, AFRRLLAMDE AT DRI R AL B . B4
BB — A SE AT 5 28 8 S S I AT A FR 2 R S RO B AL D T BT E P AR =
Tl 56 22 M B 81 Y R ZH 5 7 AR AT BRI SR I, B 48 B (s B B B (R AL T
055 o A8 — S T, 28 WoR TR B AL T ARSI, AR A W 6 & LLAN AT LAY
LLAN BRI GEAC LL A LR LB R SOt 3%, LED RS S oG+, LAME13 H
LED R4 BOG 1 BA 2% i e i 3 sh f AO6F S A& rh S BF e 75— s A s gitifal b,
LED 2 TTTI-V RS E, 9 41 R S DG GaN 5 LED, M &6 AR E R T1-VI 7
(L

[0042] & 1 755 HARR 95 A i BT ) — A S T A87) PO 7 6 Ot 2 3 AR 36 2 3 A ) ek ALY
. 2R AR R TR ARSI E 1-9 WA -G UL TR S e
W BRRE R (By) o ZAIER] LALE InP FEti FIE R

[0043] % 1

[0044]
= HEDY ger e = (Eg)
1 Cdy 24Mgy 4520y z35€ 2.9eV
2 Cdy 35Mgo 5720y 5S€ 2.6eV
3 Cdy 7Zny z05€ 1. 9eV
4 Cdy, 35Mgy 5720y 555e 2.6eV
) Cdy Mgy 4320y 335€ 2.9eV
6 Cdy, 35Mgy 2720y 55 Se 2.6eV
7 Cdy 3371y gr5€ 2.3eV
8 Cdy, 35Mgy 5720y 555e 2.6eV
9 Cdy 5 Mgy 4321, 53 Se 2.9eV

[0045] = 3 KR BHY) 10nm JEE L ERCE TFHFREAN A, 2 7R3 HEAY 10nn JE
RS R E TR AR 2 2.4.6 il 8 Rl 2, FEAUZE HAG 4 1000nm (1] J5
fEo 2 1.5 M9 RIRIRE. WEIERESKE, DT A ETBF 3 FIE 7Pk 7 DL B
K LED20 KRG eIEAE . 8038, Fridde & n] LR 2 A IR ZR / 850K 255 T
LB RO E T .

[0046] ANy BE 52 BEAL BT oA, 4R 15 HH ] L 7 R AR B 1 S5t A9 AR 41 AT U B A <
LED 258 3 HLTE 3 & 0621 3 AR 38 S S 0 8 KO 7 mT DA R L, I HUN SR kDt 1
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BiF 7 4 A SR KOG T BN AL B R 63T IF 3 AR AL KOG 7 BT RS Wi i Kol
TR O, AR JE TG TR, A O ] DR R T PR A AR E A
ORI KR 2 gl e LRI A sl A . a] RLLMET &3 1) 7 208
i N BRI (0 SR RN ZL O IR D B L, BTk 7 S Al R A & 7 PR 1
Kb B BB A SR S TR A DA SRR J3 BERZL S D AR P B 3 7 AR A Y 3¢
B A S A OGO LI .

[0047]  FRIR&ESE B 1 7n R SE ], 2B A LED 5T D6 T RER 5 1 PF 3 MR 1
B 7 [ BRAE e 2 TR (RIS = REHT B RE R, WU 2445 1 8wl WO HT LED &5 HIOE T
TE 567 BB R S LAY, & BF 3 8 7 W E AR IR 2.4.6 F1 8 TGl A
JRRT 2R TN o WRSUR AR A A B B o 73 I B I Rl et R — N A, U [ S AR
w1 3 TR/ BEE e FEA R WK RSl B A2 S AR T PR AT LED AN
FOCF U . 1% SRR ICEE LT pn G5 AR SPPRIAVGL T pn 25 ISR —
HPFe HPHEE AR TPF. Prid $ouhes LN BRSO, — AN R 5 — A PR RE
112 AR N5 SR BRE BE o AR ERAE R, 28— SRS 7 LA B pn &5
T FLUAL» 1110 58 — SRS D7 LA N MBS — BB ST 1R e 7 (K B 0 WL, irid 2 3 AR e
PG AMLSE — A B A S BO AP B AR R A BRRAUR o TR IR RE B RE I 5
DT EEE T AP BRT BE 0K T2 A PR ERIT RE . ML EERAT Y, OS2 A B T
M — SRS Bt TR i~ AR 0 n] LA 55 S T pn 45 N BANAZ T pn &5
A LB 5 A TR

[0048] & 4 75ty T AR AR I — AN Sl ] AR IXFE — A2 T B 0 b s R 4 ) Y
B JZRE ARG G R 1Tl Tizseiplh )= 1-14 )RS UL G2 A G e
BReE ().

[o049] FE IT

[0050]
= HEY) RealrfiEEE (Eg)
1 InP KR 1. 35eV
2 I35 2% Cdy o Mg, s5Zng Se 2.9eV
3 Cdy 35Mgy 2721, geSe 2. 6eV
4 Cdy ,0Zn, ySe 1. 9eV
3 Cdy, 35Mgy 2721, g55€ 2. 6eV
6 IEB 2% Cdy Mg, 571y g5Se 2.9eV
7 Cdy Mgy 5720y 355€ 2. 6eV
8 Cdy 3320y ;5€ 2. 3eV
9 Cdy 3sMgy 5720y 355€ 2. 6eV
10 IEB AR Cdy 5 Mg, 520, 555€ 2.9eV
11 ToiB 25 Cdy Mg, 4571 55Se 2. 9eV
12 Cdy 3 Mg 5270 5;5€ 2. 7eV
13 ToiB 25 Cdy Mg, 4521 55Se 2.9eV
14 B 2% Cdy , Mg, 1571y g5Se 2.9eV

[0051]  JZ10.11.12.13 #1114 KK pn 45, B HARMYE, KR pin &5, By R B A% ([
H”HBA%) 2 1112 M I3 A RIESE 10 FifAB )R 14 2. JZ 12 KR8 pn 45
(R ERAN S, BTl AR 0 B 2 10nm JE AL & 5B VR MILHE, Prid B E4E pn 45N 7] LAY
FEEZAHAPEE . 24 FZ 8 RIRATE pn &5 NI Z A BERTEE =38, B2 BA
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25 10nm ERE & FBF. 1EAERE, BTk & ] LSS 7 AMGASEE pn 45 4 (134 Bk ol & 1 Bk
FEHE— Bk Fp, Prid 2 B n] LA FEASTE pn 45 IR BN A SR T BE. 2 3.5.7 19 R
W2 B A2 1000nm (1)) M (CRE7R ) $24E M pn g4t i ndigss.
fiok psi S R T I FLE R B S A A e L RS S ) 5 A P ok TR e e RO B 2
146 A e i U I 1) 2540 B e sl ) et r OB B B — B AN Z 1.20314.5.6.7.8.9 8K
10,

[0052] N7 EE A7 FEAL BT R4, 4515 A R B I S sE il AR 4 UL R R BE TAE 4 itz
14 Jm 2 10 B, pn &P & FBF (12) REECRE KT B2 14 5 mshie+nl 5
TFRTIREEE . AEAH T FIRBN a7 T Wi, JF BLAE A SR Kot 7 AR — & 7Pk (8)
RS B AL AR KT NS =B FRE () RS W R KOt E SRR T
TS ARG B L R e, RS SO I AR R =B PP EA. 2 14 77 )
MR AR KO Tl BT IR E . WS RS O S EM O ER KRN 2 A
AW LLRILH (O ST AE. nT LA A58 16 77 2P 2 B R S IR (5 S (s 4
KRG RBRE, Brid 7 AR RS B T BEEGR (A 3 L 8BRS BRI E A A . 1
3 7 T MR AR & BR 22 B 1 — AN S ) & S OE 6%

[0053]  FRREEAE 4 7 A SERER], W2 32527 A9 W LRSS A PR — &1
BE (12) REFDET, B TR F IR BREE R AR — 2 TPF (12) MRS58 —fE
TR QA 4) WIEKIEREZ M. 26 1ERE R 6 7 B RN AT A AT, 18 i A
TEUE =B BE 8 R 4 WA R IOZ 357 B9 PRI AE BRI L A O . IR
JE AT CAR] A 1524 I, 18 G0 TSR 2, S Se i) T iz o8 IE5 2% . WIRZEfE4]
A B 43 JE N AT e B — AR R, DU [ AR g | S TR/ B

[0054]  7E LED J4n] Wt LED fyHh 7, 75 &6 K 18 24 1 A LED &S 6 mT B
SEW . AN, WEUIAE LED SR 4N LED [y, B R 6 S i — AN sk 2 A~ 27 L
BRIy BIEAR B 5E A BRI M LED A S 6, DAEIR IR oy BRI A F sk se 2 iy
B RS W R G SRS RS 16, 76 LED 3R 4M K LED (7, R
e SRS 10 W] LUALRS L0 60 SO (6 R 55 B 7B

[0055]  HRA AR B8 B AT LLALEE AW T S BN SR RE . TR N s
fiult 2 DA B ) LED $24E PRI B A2 W] DAKE IOt 38 2 DL SO ik 1F 8 T 3L 1) LED K& 5
(G R T 1

[0056]  {E— ANt b, MR HE Ak B Ff ks Bl R 0 0 6 A B BN o R AP AS =
KR SHER T AR A BEL T AGRDE. £ ASild] +, 4R A KL B 2 g E
FE R C ORI BE B R LA AS 2 B KR S 07 A e B sl T A it

[0057] AR AS A B 119 2% B 0T DAL S 55 A0 12 S AR G, AR5 IR 8T8 Y5 R 7 o s RE
B8 AR AN AR IR A R BB i A 35 RN R R AR MOSFET il AR L 4 4%
I SURR i AR5 L O B i AR L O LR 2% . SCR = SR IR « =3 XU W] 45 ek I o A
He s A Al F B T o ARYEAS R BH K2 B ] DL R AR R o AR AR B 11 2 T UL
77 T AR B BH TR

[0058] A4 R4 A< K BH 19266 & 1¥) LED FFT R 62 G b 318 W] AT AR 38 A (1% 75 v 1 34 i
s BT 7320 LA FE 2 T A E (MBE) Ak 25 SAH YT TRAR A SE RN 2R VAR SN E o AR A K
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W T IR 2B R IR Je A ] DA RE R o 75 AR 5 WY FR) S5 B8 mT AASE AT AR o FH R A o LR
KA RS SiGesGaAs InP\ 22547 .SiC Fl ZnSeo FTIRFEMR ] LU IF4B 2% B 2v ik
¢ %, ] LR T 538 1 7 A B0 S TS B 223545 o S04k, IR AR 25 E
I TTA AT DL FEAR o £ NS, FR 4R A S BH 2B B ) O A T LAAEZEARUE B AR S I
FEM 53T AT DA AT 5 1 7 R AR AR A B ke B R e A & A8 — ik, imid 77 X
BLFEAE RS I BUR R B ) s A G . W0, A RS A . A
T LA E RSO g A . Tk, W] DL FRUCECZ T R s AL R F

[0050]  LED i AT 7K a6, e h A ih 2B/ 6 Jm K 11 LED ksl Jy o LED
AR A LED F S BE AT 5K, R E 2 S04 i 7 n T T e il sl P b o R sl v B . Jofk
B AT DA B IE N A re I L s DL R B AR R R i . AN E AT B 1 oA
HRETCAAE S LAG v G B, it i i e A DR SR A ST B A2 2> LED ki )8
Pk HA SO AR MR 3 LED dbki L5 12, SO A 22 e A7 LED @kl it o i d)
LED S (RS 07 I I o A il 8 AT 4 SO iR~ BR1 AT 2R 1 DUREAE L LED 5%
KRG LED #FnT L2 B EA LED SR B RG2S iRk i sk b o L& )
LED §ti

[0060]  7EAS 2 FF HIA a5 b, 23 O oA T AN LED S = BOG IHE SO &
SR A X FEAL 2 LED 347 LU LED/ F5 R 61 S R i 20 &, 1E 4 Bl
TCAT AR A 2 AR B0, G b BT 7R B 2 TR vR 36 B L ) B USSN 11/009217 5 USSN
11/009241 ik, A5 X F A

[0061] AL A B A T RA EXFEOG e RDGIE, 2065 ot LU T 8 ek B LED
ARG HAE U R S DI A 0 Ao BN D6 TG S & B LED #F (B LED AR
F) RS, DA RERBOEIHE SO KA EE . 45657 o[ LED 6 vl
T2 B0, LS L R 2 B G bR R S e

[0062] A4 F A SCHTIR 23 B o AR G T T340 S B R N 4 A P ) 22 1)
FOGE . BIOGA e U S ] Tia 2 B 05 U, b, Ui 35 15 G i S 73 v
B BHEEBUHEE 2 2005 oo rl LOCHSE H T B3 I 6 . XA DGUE AT LAE A
FASEURTTARAL FH » BT LA B S 51 AR AR TS DGR B T €

[0063] X T~ F 4 HE W A DU, DGR — MR U AR I S S ST A4 B 1T S b S
2 [A), b HE T LR A B O ARG SRR AR o 1K ST mT T DA
PR 70 A0 LIS 57 1) 58 BEE G U5 R 6 TR G T IR AR5 o 7 M8 K18y i A T B 0, 55 9 e e 5
A5 5L B JE RIE M AR T M A (H BEF™, 78] (1) 2 55 S 25 045 T 45 1 55 1 9]
JE RIS LR T 3M 22 ) ¥ DBEF™, o T 2 BB 5 IR, W] LLR DGR AT 8 6T N
ARSI T TR T IR SO A A RS, i E TR .

[0064] &I 5 MR — >S5 7= H OGS s B AR I o SIS R D27 e 20 ATLED #
fF 100 625700 20 HoAfr — Nl — AN EE0 120 FIPAS S RN 140 T2 i) — B R #kIm, 7
A2 BT 140 B HHXTBOZERS 120 DUB R0 130, To0 Af U —A> 5, 1 5 HF i 130
JoR, BT DU A B — 28, dnfl an e i =A% (I REZE 135 7R ) o BRI Ti I AT LA
P B BCE AT G o T/ T2 0F HAUE A2 6 T2 B0y . 75— 285 if)]
i, Tt AN B TR RT ) 209 o PRI, THm AN I B3 RT/#9 10% . 7R85 7, Til g
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130 A2 FHE88 120 EJ71EA . SR, T AN Ji A sl 25 5 5 o0 18 S 4513 w] LR
[0065]  StEEIufF 20 JeARh & 2 LED #F 10 DLRHUH LED #0410 A 6. LED #ifF
10 (B ARSTR 100 BeA EpAT F0F HARIE TesE ot 20 (2EER 1200w LLAZ Bis
AU A LED A 10 MOGA 2ot 20, WHEEEG MARRE G H03% , R AE T RN iR .
[0066] Dot 20 K2 BT 140a—b FIVEH] 2B LED &4F 10 BT A5 BG4
&, ik 5 P HT Sk 160a-b Fron. BALRIERE LED fi LU — RS ETE RS 6. T, 28
RS VR i T A SORAT AR I [ T A e 1B 5 R I RO AR ST Dl
SETCAT 20 K5 5K R BRSO = AN AT B . B0, 8652 o5 1 & i LED
ARSI A R A P IR R G . B 5 7R B LED S0 R 5 IR E A2
Tl 20 (7RI TR 62k 160a-b, H LB ITIE2ETelt 20 [T S A RHEE AN S8 0 ot (1
230) I, DRI 200 140a 72 BAR T BLAR A6 A1 107 o R S IR e e e RS T it o il Ik
T2k 160a 7 H— DMIZFERDG LR, BUARXS T3 FR UL/ BEASS o UK T35 -1l 5 A 19
R NGRS BIANRDC AR ZO LR IR B 2R — S R T Ak 58 e A AR St (140a) o K10
RO TUIE W 5 BTy — A, SO RSBt Jm ks DUR S A8 2158 — A2 SR i
(140b) , FE3L, R OCER A EITH IF ARVFE IO TulE . APl PEEER 160b 78 H — MK FE
Je .
[0067] A A7 Z D — A BRI o n] LIRS R — SR A BB AE B0 5 = AR Y
TeBR T B o B, AR & 26 2o nlk — I i A e BB SO 56— — el
SO o gl dk, ] DL R S 50t S ou i mo® o LLS 13 i LED S A bt it LLAE K
AT o QA GE IO A EFE XK (U A [RHEAR ) , BT A3 iR S B 2B B 2>
A = BT RS C R R BOR R Tt 2 ou Y R R T B S A, A E oA s o
e Cln, W 7) , R B R BAT PSR - Ot S b T DI A ARBEXTAR, A
ek AT B AL oo (PR B ) BRI . O T B 2 A B0 62 oo, 1
FOCEITERG HA RN 22 Ao 101, %53 B D DU TR HE 1R Y622 o0 B i I 50
TR HA DU o 0506 B AT AR R AR EAN PRI o 20627 Jo A O T AN T 5 B el
S T AN FRTBCE I > A5 TR AN K BRI T o ARG N IR AR N 520 23 ST (1417 B 7 AT
AR 22 FbHE 1) ] 247 82 A e 22 B AN [/ K B B
[oo68]  fE—LLSLi o] b, WA VG B L o3 AT AE A2 2D 30° RIAR Ay Ak die K, s 2k
I AE AR SR  , A C IR 7 A S P AE R /D 30° IR AL . HRTAS K
W BT 2> TF OGSy Shn] e 2 BLHAR SR 3 A1, BLAE B i HAT S (AT / BB AR AE 45°
A 60° BR AT ISR 70 A o
[o060] S ZRJeiETCAF ] R 2 M. SRt ou i AT Sl Tl Al 42 20— A2 SR
Mo FEFS AT LA AR CAnd7 e B S BREEAEXFR R SR ) o Toisg ] BLZ
AN RN E AR (RO B T ) o ANVE T ARERH E 2 BEAR, Tl K
THIAR EEBE R /) DA A0 A2 K S8 1R T 2 B o W] DIORE 22 3R 022 O R g e 163 L AR
TEER L A AL S o AR R EET T i ] DU O (0, T i i T o 2228
JerE el Lg Z IR, B 230 A A0 A2 /D A2 BRI o 490 2, o HE P BB Dl o
JeF AT DURAT R B 805 2 R IU A4~ 3, Jerp 2 /D AN g o BT A n] BLZ P
AT AR T A — Pl £ T DU R A B 80K o R BRI TEARAN 5 ZERERR, I Hon] LUSOE
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R IUNEETE AT U I DU i s HAth 2 1 W . B A SERER) P, & B2 ot LR
581 7EZ A9 520 2 AN A0 DU TR PR AELE 482 (R 680 o AR 6 St 8] v, D627 oA T LA LA R SR
i o 1 40, EAT [R5 B 624 o mT LSO A [ HE T . — kit & 5k o B 5530
BT (Z/DIR o ) 3 b BTl DA S 2 T00i FH 253 LA SE O AR TEAR B — D Bl N A 2R
A T o

[0070] 6a 71 tH I A DU I T AR HE R 23 58 e 25 e A 200 I — AN S, 12 DU i Ak i L
A FEHR 220 T3 230 FIPYANL 240, LEZEARSEHERH , Z535E 220 W] LR AEE 05 T, I H
Tl 230 ESEH (B T FE501 [ 1 T (B s 46 210 485638 220 FJmdr) FEhfr & Ak,
K 6a 7 4hon HEHAA RS ZRIE 100 (¥ LED #04F 10, &SR0 100 1wz I B P47 F o624 ofF
200 [AIEEHE 220 LED #4F 10 Fa22 0 200 6K B3R 1H - S5 D62 & . Lot
2R R PAF I E G, VR W Bos. Blan, o7 LUK LED S F RO oG fE—ii. 1
[l 6a 71, LED 4 255 3 FH 2 S R T B 7~ HE A ROSH R AR E I o LAt S 4], 30T LA
KF 8/ LED 3k 5 R 1

[0071] [ 6b 7 Y B2 0 202 B 5 — AN SERER . AL, Ye2E oot 202 A /NI
222 BEAL I To o 232 FIZS AN 2420 0 THT 6 J55 350 R Tty 22 [ SaE A LB A 000 T 1) T o
232 5. Tiu 232 AR HIH BB BRI 55 A T A 753U T8 AR/ TS 1A TR 5SS

[0072] [ 6c 7~ OB Tn M 204 1) 5 — AN SEREM , iZ 622 T0 1 204 BTS2 S MITH 244,
— AN 224 FI— AT 234, R 6¢ 1, L O OY AR I LT 234 TR 4%
2o HAWPE A0 s N SEAT I . TSR , J622o0qF 204 £EF 8d HuR i,

[0073]  BEFE 624 O A4 Pk 6 438 114 S it 491t 4 6 LA 4 SRR R BN T 4L 5 (RO PSR, i
Bl 7 BToReE oot 22, AEE T BTN ISR R, BRIE G 2R oAt 22 R Bl . IS K
BT 142 46 2 AE F LED 30 RS 16 AT« IS SR 144 &5 TR R 132 1
TS, 24 T ( 22001 5) WEERT, TH 132 i i T35 Ei—44k 24 7 (s E
8e) FT /R MEEIT, T 132 HAT s (L E0 A 4y o S JE M 144 FevF i1 LED &B44 10 K4
(196 FE T o g A, P 5 TR e AR S A RE LT, BT M T AR 2 B, B an L 8t
BTN o

[0074]  Je2E 0t mT LARE R TR S LA 5 1 s 50 T 25 38 16 TR HE T , Ty ( 22 /D3 b )
P TRz b, I B S B & B SE5 T o b BT I (s HE T AT , Too mT DL
—AN AR (EMSEE ) 80T DR L o — AR .

[0075] [ 8a—8i 7t T i ot 2 A AT (6 3B B 10 SE a8 (R A o [l a8 7 HA St
Horp T fE g T2 b B 8g-8i /n HAEXTRR G JnF (1 s s, Hor, Thlum e 25 sl (iRt
HFHAFEPFERH L.

[0076] & 8a 7t HL A 7 L DU T FH J 7 F255 358 E iR I T 230a ks HE T
Je2ETe . B 8h s HY HAT T TR DY AN T A — A A oo B BB AL 1) TH 0 230h AR HETE
JtEETe. [ 8b s H B U7 TR SO R (R R () AR R Tt 230b [1— N 62 o A I S
o LEIXFIIE I, 2 B0 A 25 ih i, 1S 5 TR S R T & o [ 8c am i HA
T3 FEFEER S UA = A T T (R R HETE e oA o DU AN = A TN T 2 238 Rl — A o5 AT il
WL B T 230c. B 81 g HE A T3 TR AR DU = A T THD PR HETE e 2 e, 1%
VU =AM 2 R — A SR SR (AJE ) T2 BT 2301 .

12



CN 101467275 B WO B 11/15 7

[0077] || 8d-8g 7 HREATE L 2 ok 75K 8d h, T 230d T Rifor T35 2 b 3F H @
[M—4ck. EK 8e ., Tiluty 230e JERGAESE S b Ja b IF HA o T 56380 2 Ei—4c&k. Tl
it 230e 34N HAT o IR LIS . ] 8e R AL B Tl LR B BT 9 7 R oR
625 T BRI o 16 8F T 8g 7w Hi AT T Flt— 4% 42 1 T iy R 7 A2 50 400 i Py 482
T2 e P A T BERE B (R S ] . 76 & 8 vh, Tl 230F J& b T3 #s 2 b, 78 Kl 8g
H, Tl 230g g o

[0078] & 9a-9c 7~ HAMRE R AL 1k £ i S M B (0 e 24 o R MR o B 9a 7R HY B 2R3
50 LI R AMITHT 40 FMM T A1 [f 62 TCAF (0 — A~ S A7), 1200 T 40 FOMH 41 A4s T334 50 I
FLIAL T 33 50 2 ERITI 30 258, mlikHh, 0 w] LA B4k i T 31 2528 . & 9b 7R
A IR 52 M 44 FOaE B FEEE M 42 15625 0 00 55— SE . A~
1] 42 F1 44 AT TIE a2z BT 32, W kb, T w] LU 440 0 T 33. K 9c
B — B A TR 1 AR 2O e R Ak, 50 125 DL T 145
AT 147 — BT A =M, (B 145 R 147 A ARFm £ . 2 9c , 62
Toit B i 22 145 FE/NPE CHI =AM Ny 14Ta—c IS ) R4 .
T T LA S T B B A /NP S R I M N s AT LA o XA TR B 47
RIFAE R UL P42 UG B R S M FEAS SO T B~ T sl P i, AR R R o b R 5
B G IR .

[0079] & 10a—10e 43 57~ tH B LERFAN IR 622a—e FATH 630a—e 2 [A]LE{H (¥ ={E T~ [ {1
[ 640a-e 62501 620a—e AT (EEPERI SR . £ 10a F1, a0l 620a HA RS
WA NI 35 23 641a F 642a (KON 640a. FEITHEEHS 622a (K7 642a 3F B T-5E 34
622a, Ifi # 7> 641a [7] T 630a =5 .. AL, FEE 10b-c 1, oot 620b—c HA L E
BT 73 641b—c 1 642b—c 4375 JE RN T 640b—c. 7E&] 10b 77, X ZR K &R 73 641b 4
MTH . £EF 10c HF, 235 641c A . B 10d 78 B A Bk & R34y 641d At 642d
TR AU T 640d (10625 04t 620d. BhAL, SEIT LT 622d 134 642d [ B4k [ T o
630d 2 5%, I H A Dt (149350 4> 641d 3 B FEIL 0TI 630d (IR . Bl 10e 78 H A2 i
1] 640e ¥ 7625701 620 [FIRTAEIERE (I SL M. BhAL, MUTE 640e 2 S T, {H 2 — kb 7]
BEAL I TI 630e 25 AT > 8RB 2 A3 40 TE B, W 10a—e FTw, A HiAn &
B0 CUAE A0 T 54K R0 B, BN i v] LA EAT AR F B30 o

[0080]  FRIE M2, Jh R T 5 R ST R MK LED &4 R~FAEDCEE . B 11a—11d 7 HHIXFE
A5 BT ARG E S . BB Lla H, A TITEIEE 50a MOt e il a8 A 75
&R SR 70a [ LED 34, thib, @ A8 5 JE LK 50a (M B2 “d7%E T 77 T R 5T3R1H 70a
[ R (B2 “d”) SRICECESSBRIR TR . £/ 11b 1, HAA7SUUBEE 50b 62
TR A B B R BRI T0b [ LED 34F. AL, NIATEELES 50b (& “h” 5
T ARG T0b (KR “h” AHUGEL. R Llc b, BATSEEERE 50c 10624 Joih b2 1
G RH RS R 70¢ 1 LED &%, A, FE 50 A& 5 2 X 3 1R 96 B “ w7 AHUC AL .
TEE 11d o, BA T TREAE 50d G2 o o 2Eai & BI B A /ST R4 4R 70d (1) LED
PEo AL, FEE R B R X B h AU . 244K, R L R R B 2R X A
[ T I HLELAG AR R 2% AR 1 1] 50 (00 A B AR AT A sh s v o A, SEER R AR LED #8
R S 2% T P 3R T AR AH T
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[0081] ALY, 262 o4 B LED & A4 B Z1) I, I S 2 T A 1o Ak 1 9% 27) RO~ I
AL 6 O IR R RS AV BC o S, B2 KRR 77 S5 2B KRR UL B, R = FH
(W22 /b—I R CAnE AR 584 m R AR ) AHIERC.

[0082]  {E N Y3 Ah—Fhik$E, KEFF MK LED #F ] ~Fuk LED 3 4FBE A (K 44 R~ ] B
TEOR TEA IR B 10a F1 10c 78 tH S0, HoAr, LED #3414 (43798 610a 1 610c)
IR SR (7 alh 612a F1612¢) HIEE (437014 622a F1 622¢) IRFAHILEL, &l 10b
N A R F2EER 622b [k SR 1 612b (¥ LED #4F 610b, Kl 10d 7~ tH LED #B44 (1 FE 51
612d, L MEATE K R 612d BHA K TEEA 622d RSFIIAE RS Bl 10e - HA K55
K 612 NTHH 622¢ (1) LED #4F 610e.

[0083] 541, 415 LED # 4 A b 2 T g KA Lmm (T (19 75 % » 1T LIKE S 2 oA 25 350 il e 2
A Lmm W 1R IEEC T o VEA 40—l de, W L T7 T & R DGR & B TR IR0, 4
T I HR — AN T (9 R ST 5 R S 2R T A T ) RS AR DE o AR R SR DT e i ] LUK+ 8/ +
JrTE RN T o W], W] DA ' 2 T ol e [ T JE 0 i AR S5 T B 3R i R A RS 49
1, 60 T Imm X Lmm (K177 T R 56 22 10T, BLARR L. 41mm (R EE G A RST 5% i B i1
AHUCEC o AR AT DU SEER RST il B A B /N TR B R RS o an SR rp—AS B i s/ Mok
PRI, 3X W] LR A, i@ B 4 “High Brightness LED Package” ( fi5wfE LED
fA2) MALRTHA KR E LR HIE (REAZRES 602170S002) TR,

[o084] [ 12 /s BLFEDLA RS BIZ MRS 12 A B K 24> LED #4 14a—c B ooft
24 IRCIR K 5 — AN SR AL S RIS (B LED 214 Rl B 40 CAAE B TR A B 1 €206
EAATE T AT LU A . 7R 12, 68 oot 24 HAA 2 M 146 LLEDGEDE W) 2
M. J62FTet 24 HA IR 7 TEIIZEES 124, 77 TEEEHG R4 21 LED #5412 [R5
LED #5412 (RS 5 40 5 T ( BA T 16) .

[0085] AL A HF IO 2E o AF T Lhad i B 5 X B0E i R 2 @ B 24 “PROCESS FOR
MANUFACTURING OPTICAL ANDSEMICONDUCTOR ELEMENTS” ( J %% il 2 S 44 JG {2 i 3& 75
) B35 LR HE No. 10/977239 (AREE A Z 455 60203US002)  # H 24 “PROCESS  FOR
MANUFACTURING A LIGHT EMITTING ARRAY” (O % 5t B #1) il 3 J7 ¥ ) ()36 B & B i
10/977240 (4% 3 A % %5 5 60204US002) LL M @ H 24 “ARRAYS OF OPTICAL ELEMENTS
ANDMETHOD OF MANUFACTURING SAME” (St seftME#1) 5wl AH R e - 75 ) 19396 Bl &7
H1375 No. 11/288071 (fXHE A 355 60914US002) H T /A FF 3[R % L 1R RS 25 BIF B8 55 A 1T o1
o

[0086]  StA7yu oA 3% B ) I HLAK e B AR R S 5 3. O oo 1 i A A R S
{EAN R+ TC AL ) i s 7 S R e B (nn] 45 19 35 [ 41 29 3008 S ok s it M Re B35 A )
(Schott North America, Inc.) Fifh44 4 LASF35 (1) LASF35 Y B B3k 38 ) FpE &ty (anws
FA B EAES  ERARERALRE ) o WA AR S NUA A U2
IR A A Y S SR (0. 2-5. OW/em K) o BT RS ak 9K Bk E 78
FEWRA DA 18R AW DOZ AR M A R S . POBMER S mT L
LHE R TR R BE ARG SR IL R o R[] P 2R A )T LR A T T s B A T NSRRI S e T
DL K AE A8 i RN PR AR I o 3 FH 1) P 88 4 oK G iokar A B AR AR  — SRR AR AL
AL EE o
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[0087] S IofFIHTH R (n,) PLER 22T LED SRR S R MHEE (n). RIEM
B, CHEZ M EMEAKRT 0.2(n,n, | <0.2). AEHL, ZEE A LUKT 0. 2, BT A I
PRI 2 o o, &SR AT LA 175 BT R SRR ol LA & T ek T
1.75(n, = 1. 75) MIHTE 2, MM n, = 1.9, n, = 2.1 fin, = 2.3, A[EH, n, A7 LI
T, (Win, = 1.7) o MRIERIA, G5 TOAF T 3 5 =R S 3R 3T S FeAHIL AL . 75—
LESTA Y, S2E TR R S R TR A R HTS R T LU A RME (n, = n) o 1, A n,
= 1. 76 [ = A R G R T AT UL S 0 50 625 o R ek SP4 (T 15 B 35 [ 20 29 308 Hr ok A i 1
Fidb3& /A7) (Schott North America, Inc.) R4 4 SF4)n, = 1. 76 KB IE 624 Jo ARG
o 76 A S, Je2E oo 3T 5 R ] Lhd T BUR T R SR I . i s
R RHEI R, BT 3T RO 2E TR N A LED S5 2F (e U152 il T L IR 1
R oA, PR e R T R &

[0088]  FEFEAAA T, — e LED HF 10 fajfbfiids, 2 LED #4410 W LLEFERR T LIk
PR OCEE R A1 A ARSI SR B LB B E £ 48 . AN, LED 4 ] DAL HE AR AN [F] 1 IE
BB SR E G E EIREMEEZE . Fai g migs g LED S A &, =
S TT DUAS B LA 1y A3 Wi il 1 RIS E LED 3R TR TR Th . 4 fa 4L
DL, A TR LED FBA 1R L fich 0, (ELOC BT 4, W] A6 AR LT AT 2R i B3Rz s i i EOR
ootk s g o, LED A 2 LU AR i T R B AR R T R M i s o AR AT IF
Ak 2 F RG22 0 R AR B LED S4B AR, SR SR ARk (g s 81

[0089] 2% e A LED 4 & B 2R T [R) 1) B /s TRDBRUAS K9 B I 6 2 e
N JGEERE G B LED f o 38 LED S RO A o b B EREIIRCE,, IR E R A .
5 7 tH LED #4110 fy & SR 11 100 FOGAZ T 20 IR 120 2 [A)1) R B 150, 8%, [ B
150 Sy = R B I HAR AR AN AR 1 52 904 Y it B An7E ] 5, W SR TR B 150 i 4%
S BPDEEAS, DA T 20 BIEEER 120 DA% 5EiL LED #0F 10 BIR ST 3R 1 100, ik,
[FBR 150 [ JZRE/N T G . 7R FH 2 AN 6B LED 1, [RIBE 150 A1k HE 22 £ 52
B KA o 3 TR B R S AL G 25nm. 50nm A 100nm. 8326 1 2 ) B B /M » 18 T LED
ARG TO A )4 N FLBR B S 6 A B 7E — L I T b A e

[0090] W4k, DIk & ST 1T 100 FUEEHE 120 2 (Al A i b AIAIER 150 F4 B335, IF
H RS 3R 100 FIFEEE 120 A /N T 20nm [HURS &, UL 2 /N T dnm. AEIXFERIAIE
36 SR THT A 55 s — A BE AN LED FB4F 10 REF(FDGERAE LED SF — 255 A T 52 & W
R, AR AR A RG2S T tE 200 ARG RG, nIG IR 120 (R SO A T IT
PC R S 2R TH 100 4, 4n 5 LED #4410 [y & ST 100 4P, a1l 5 fiw, Ja2E ot 20
(20 120 AT LUAFI . B A A —Fh k8, WAt LED S AF 0 A S R b 25 il ( Wimg
[YFE ) ARG O I R A 5 R S 3R T CAnms A0S ) AHEC . JEER 120 [ R ~F ]
PUNF 2 FEOK T LED #0F A& S22 10 100, FE3 120 KRR IR AT LS LED #54F 10 4H
[FIEAN R 464, LED #4n] CLEA 75 B R SR T, 11 625 ot B R A . oAb AR A
X AR Y IR AN 52 5 T 2 WL

[0091] & FH TR B S AL HE 100nm. 50nm FH 25nm. 1% (1) 42 (8] B £ /L, 15 W0ks LED 34
2 oA I AN LB BRSSO A B S 7 — A 1 At B o T 3 ek e o v iR A o s
DAPR AL G AT B O T LED g G —id o WIAE FATAT O AN df i B S B
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AN A R B S HERAE B H N “Process for Manufacturing Optical andSemiconductor
Elements” (J6 5% S A& u AR #ilig 77 ) 1936 E & H H1iF No. 10/977239 (AN R &
. 60203US002) HHAT FTHER o

[0092] SR Ay PR 14 TR B, 38 ik A8 LED #4718 2 ShF 2 AN 2 0 A 1R 2k 0 2 TR) 1 Jn 78 £
6L TP RAF B OGN G e B 13 7% O A% ST A AT LED 44 1y Jmd 30 7 2 A 4R
L w5 an bl 5 A s R, EAE TR B 150 N ICE A MIRDEYAE T 60 KRAITRIBR 150, 56
LS 2 60 R ER LU 100nm.50nm. 25nm 8K 5/ . ARIE A, SR S 2 T B %
VSR T R S R 8O oI i 2. i 2 TR EEs-S (WL B )
PR IE . FEBES SEIE R, Ot T R W] DL AR DG A T iE R BEG50), AdE ) i
ARG &5 70) 2 oAU W] B A B A SR DL B 5 7] o B ) A 1 At S 491 5 48] 2 2002
F3H 14 HAMKBE A “Light Emitting Diodes with Improved LightExtraction
Efficiency” ( A& s LB &L —RE ) (Camras 55 N ) 13 H £ H] A
No. U. S. 2002/0030194 A ik .

[0003]  {EARBES SCHEE] T, LED F AR 6 MG B oo M 8 LED S HOG 5= oot
Z TR AT AR ARG B sl LA B S50 . AR BE-S SEif9) 2 VEHS LED SRAEHOG A o — F HIK
o3, IF B VAR LIS A Bl o 502, 62 oo M T AR T LED SR I # 3l . anhk
AN TCAHAE TAE AR S AU, D2 oo R LED #F 3T B g . 7R A AL 7 B 1 R 4t
o RS Z BN AE 2B ER, AN —DIeEE R 5 — Aot #a)il
F, — D ICA IR B A S HUGE N 53— oot XM IE 7R RO BEA W B B0 R« LED
BTN 2 TT AT 2 [A) A7 A5 R 2R B ZR B 15 8 T LA B LED e S24T IR0 5% HT E) A% D8 1 5
HAR,

[0004] 28I HLMI Z3 15 (KAL) XE W] A 4 27 oA B T 53 LED & ( =& 2 A AR
ANEPE RN ) e R BRI R 8 /N MR E 32 4 N S5, an Bk .

[0005]  FEh 53 A —Fik e, Wil 13 Jros, W AEG27 el 20 FLED & 10 2 [a) i AR 150
IS I G T2 60 (AN 5 ZRILELR ) » AT A5 A2 a2 A% 5 )2 ARV 6% oA LED &
PRSI RS B & TR AR T E 60 AR S AR5 7 567 Za T Be i A LA 2 AT R U G2
P VR AR BRRE RS . ATEM, DA AR 3 )E 60 ] IR R

[00961 W] M) FHATART 0 5601 £ 25 6 5504 B 1R 0 27 Ju A A LED 4 3 2 £ — 2, ol i 25 1)
LED B0t . BG4 Jo A LED S fit— M fe AR B & st ol — 38 R e — g
177 .

[0097] 55 4b By JE 8t & ) & W B H M “LED Package with Non—bondedOptical
Element” ( R AEBEA Lo b1 LED 3¢ ) ARBE AR 58 60216US002 [ 3L [FIHHA 11
S [ L B No. 10/977249 Tk

[0098]  JtA7soAFm] LLH B — 5 A il 1, 9 NS B B U, 8T LU I DAL &)
R age g P~ BB 2 Ay BUE R AE— & i il k.

[0090]  Z5—H&Rr A MLy LED SAFREAT o pRehid, JF Hl R a3 (RIE R 45%
T+ LED &1 S R i Ak (9T 0 2 ) AT e v P 3 L/ Bl AR E T 1R 2R e A R
o BUIX— SIS, AR e MR I0 2 B 2 600°C 8k 5E & /R A R S — H BLI R
FEPLER R R RS (Ura R 2 /b 5 3K, B 10 56 )
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[0100] Wb th 2 T FEI, RIE, W LSy MR (I i O B D e W R TBUE PR T 50
i AN\ SO S U RS B AL L, AE D6 S Tn A N I RN R DR S 1 o AR, AR i K
JERIE2ETOHA RO &R B LED SR 55 51T HAER . % — R0t Ao 53 A Pk
R REL B AT LA AR, JF HAARIA 5~ 7] LLEAE LED #F ol 5ot 2o 4. T
XL A, R 22 TT o A (BEEZAS) #893 T LURAT M, FAS RG22 R B &
73 A AR R A o

[0101] S5 55— 6 IF B i SRR 58 —O062E M b 558 —k2: i
FHH LT DURA BRI R AT EE A S N L. 55— LE M RAR L, 58 =6 AR R A]
CLRAT BUR AT 5 5 BRI 3 R s B B 1A i, 28 e MRk n] LA SR 3R L 2R
B BRI TSR RGN R RORL 1 28 5 0 A S A ML oE B 1A k) TE I B R
BB BRI AL I BB o R AT LU B S SRR A IR ER AN B IR ER AL S i A
FH ) B 8 A K R ioRr 0, 25 S8 B - — A B AL B AR AL B

[o102] Wl igtth, ] LUK f1 58 =62 AR BRI 2 = 0 456 2150 i o, ARk — 23 )
B LED St 5 AN EERE & o AE— S0 b, A E = N T S A6 45 ny > ny > g, A
/M E S TUAAR DG I B A AE VI B T S o

[0103]  R¥EA A W YEU n] LU B A (e s s oo, 1 oK A s 2 Jif e 4L
PR AL T SEHLME AL 25 B s 2 AL AT 28 3 s U 2 L s A S A B B
NEC7 BV 7R 85 P HLE ML s 35  UF S e B A s 2 S W AR L BT AR AL 27
o DUH B R s s /N sOR A 5K /s A O 5 L B s e TR R IR B R 3R
AR 7 3t VA AR B PAY G s 8 P A (SRR o i AR SR AR A 7 2+ A T PR i 5 A
PR S s s IS A DR B 2 25 DR AR 7 2 e PR A 22 8 P 7 25 2008
PEHIN % BB I e B as S EoRge A AR

[0104]  R¥EA K B BTk ROG IR R] LR LT B s (LCD) IR A sl oG B i « iR ALL 2o
s VENAS B 23 B DGR o A5 SEHE B, R AR BT 10 P ik~ AR B T D R AR
YA R I BT IR 2 SRS B R S MRS LCD SR 4510 (Ll A VT, 5 3 3E T F VR
i 7S e R T DGR

[0105] R4 A B I Bk LU n] LU SR T2 S 1) ol A O B A F, 1 S B 52 3 Ay
B A SR BTAT H S O SR SR 2R L T R BRI R T BB AT R
P B BAT B R SRR R 5 E E S R RS  SOB I HE 5 R E I AT BUE
B B A B AT L T KT B 2 A R AT R/ 2R O R S s R K
IG5 s SR ZLAMO IR ] IR SR S A S G IR A e s A A
[0106]  {EANTS B A W] (A3 [ A0 S USRS R4 | 5 A5 T 1K) 5% Aol A ESORT S 50T AR Uk AT 114
BOARN SRR 2 2 111 5y LIS, IF HLNAZ PR, A B AN R AS = R T 1 SO i 7= i o i
it o
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