[19] FEARLEMEERFIR~NE

. ] & B & R % B P

LRSS ZL 03154938.1

[45] R AER 2006 %4 A5 H

[51] Int.CL
HOIL 33/00 (£006.01 )
CO9K 11/08 (006.01 )
GO9F 9/33 (2006.01 )
GO2F 1/13357 (006.01 )

[11] BN ES CN 1249825C

[22] BaigE 1997.7.29 [21] maige 03154938.1
SEERIES 97196762.8

[30] s
[32] 1996. 7.29 [33] JP [31] 198585/1996
[32] 1996. 9.17 [33] JP [31] 244339/1996
[32] 1996. 9.18 [33] JP [31] 245381/1996
[32] 1996.12.27 [33] JP [31] 359004/1996
[32] 1997. 3.31 [33] JP [31] 81010/1997

[71] £8WA HTALZE TR 4

ot HAEE R
[72] &AA TEAKN BREFSIE $FORE
FROBAE

HER B OV

[74] EriRENE PRLAHERAEGRIUEL
H)

KREBEA FW

BOAERAS 2 7T HH 538 7T (A 19 1T

[54] ZFEA&FR

RICHE
[57] WHE

AEWRP T —FEOLEE(100), G#F—X
Jef IO (102) Fi—F Bt R s (101), pr
RE)RIEFE AT AR PO, PTIE RIS
TGRS G IEE R N AKT 530nm, Fridd
PRI & AT, ZOWI &0 % B ITd &t
S FARTOA KR —FPOGTTR H58 =i 514,
HRFAET, BriRMsot k2 547 — Pl LR 1)
FRE AT B AR B FURL R N ST 2 B2 42 B 40 A7




03154938. 1 W #® E Ok B 1/29

1. —FREEE100), BFE—KKEFETHA02)M—E R A
s IR R(101), HEREMRFTANIERSHE KRS Rt
R ERELE, TRMRICEFAETER B E M, TR
— PR B R B R AR N A KT 530nm, FRid & BB HIM RS
B, EORW—HS K BITRRICYFET RS —FOLT R HE
KRR, HEEAET, IRANRAEERSER I CENAMA RS
o HECEEER.
2. WMRCRESR 1 TR REEE, HEEET, FrdR3ouEess
YAG: Ce.
3. IARIESK 1 BrdR A CEEE, HEFEET, ki —fMokn
R 5 e AR A LS — PP R I R ST e R IR R KK
15 4. WMRFER 1 23 PEE—TRKRCEE, HFEET,
RER I FERTTH R G
5. ALRESR | B3 PAER—TMRMANEE, HISEET, K
A ORI B 1 B A TR 00 KOG A TAR(102) L.
6. WAFIER | £ 3 PAEB—TRMERCEKE, HFEET, 5
20 RBREEHERCEKKE, ZLOHEBEEHTBRRLESEITTH002)H—
4y AR B D — 8R4 5 TR ) R 6 B AR U B IERE(103).
7. WAFER 5 TR RICEE, HFIEAET, MR AT
R TCAE & I 8 — BB T B B — B IR B G R SR SR T _E A
I TR
25 8. WRLHER 5 TR RNRE, HAFEET, Pridmsief 4
T (102)MR T ZE D — Bk LB H & B R ICAERIRAE.
9. WIMAER 1 £ 3 PAE—TRBRMALEE, HISEET,
BEIREESETHN)FEREE TR, AEFRRRKITOR
& /b— B4y TS BT AR R AR B AR(101).
30 10. WRFER 1 2 3 PEE—TRRMAOLEER, HFEET,



03154938. 1 /A E; Ok P oFE2/2m

20

25

iR SR/ TERIMIE S HHEME. REMIESEE.

1. WRHER 1 £ 3 PER—TRRMRCEE, HISTEET,
BT IR )& 8 B AR B BR(10 )N / B — M1 H4 L (104) & 23 B4 .

12. IRAER 1 2 3 PMEE—TMRMRCEE, HIFTEET,
Prik 28 —FOE R E I 4 420—490nm.,

13. RAESR 1 2 3 PEE—IFRME N EE, HISTET,
Pl & RO IR &/ A L _E R Atk

14. IRREK 11 Frid i ROEEE, HAFEET, Frdmosse
BRI, F48h. BEUES—SHE—APmiEs K —MERZHYRE.

15. WRFESR 2 iR REEE, HEFMEET, ik YAG: Ce
&H Gd.

16. WIAAIEK | TR ROCEE, HFFMEET, Fridrgaskk
A/NF 400nm.

17. WRRIER 1| FTRARARNEE, HISMEAET, dmLt R
41 Ceo

18. WILRIER 1| TR NEE, HISMEET, RN RLEEE
EEHY M AIRAEA,

19. —# LED Br#, BRLAAEEREMMEMAEREN LED B
FARERAZ| LED B4 B rnBii T Wah R sh Bk, bkt
FE(100), BFE—REESFETTMAR)F—ERKIEERMAEQ01), FAH
W B RATIRRAR BT A B TR R4S g kOt ¥ SR T A R R
B, FTRMENESEITTERBE—F, BTRME —FLr RSk
AEEE K M AN KT 530nm, Frd &R EEKIMAESH, ZOBK—5
SR BITRRICERETTHME MM E R E MR biE, HiF
EET, FTRKREEREESEH I TEN AR A B BB EsiEH .

20. WIRLRIE SR 1 BRI RS E AERESNTE DIk A
&

21. WBURIESR 1| TR R E RER &R B3 B AE,



03154938. 1 iﬁ', HA :F'; 1/3811

RIEE
ARBRFEEFREHFE 97196762.8 4 REE.,

BRI
FEAWER—FHAT LED B7~%%. FROEEE. 56, BARAFF
10 REEMETIBIEARE, FHPRENRERFHIAREEER
MEREE, IRRAREFEAIRNIOS, KPRt TaRHRmT
PRI, HEHR .

HREAR
15 RAEZRERNY, TERHERRFHEEHHRNL, URRESR
hrefE, BMRFENTEEAZR, MHEEGHEMRERAENR, PR3
— P REF/IREARFEEBRNARE K. Bk, "7 ZHREDEFHRRE
SR BIEEAFTHI AT RERHIEE. HBE RGB(A. &. K)
REZRE, HAEH &H MR _RERKEER LED 8753 . X% LED
20 EBRHEAFURDSENEASE, RREURERAFGKANK, ATH
WA ERTZER.
et BIEREAERRAECREREITHFEER D BRIEERZ
R ATEARAZRERIBEN, ATEA-RERFEAMLEE
K, HBIWMER R, G. BERATHSERE, ERRETTHES
25 KILE. BERUARTEGEAERET, SFHTRATHNARS
REENIEMEESERTEENRE. i, ERATHSHUR
RIMEEBIER T, &RIETTARIRE) RN SH X &4 R o
P RERBE. TH, HTETHALRERETH, HREED
TolF R E R RN R AR R, SRR, URTERSHE
3 RATHRFERNAYSREM-ECRNES JE. B, BRRAEZ



03154938. 1 oW P 5E2/381

10

15

20

25

30

WEEAFANERENRAEEER, ELERNERELTHES
B I B

Hit, XEEATEHEFFE 5152609 S AR BFF 7—99345 4
W, HEFFF 7176794 SO, HFF 8—8614 SARELIMF AT T
—Fh R I TARE, BRI TR LT S R A B AT R
FBRMEE - RERA—BRETHET R AESEbEE, HE
AR

FRARFBRORECRE, BANE, REECENEEE AR
KEE TR EER TR EIERTHIEH(cap) L, BB FNE, ©F
35 R TO M AR B AE A TR IR R B R E TR G, B S BT O
KRR (KR,

T ERFFBRORAERE S, FRTEHEERANE TR
VER BT, BTFEEE IR SRR, B AR TR
BHRTHEFERATREEENLER, MUTHE—FimEaREARL
RRIARE.

BR, BAMRE-REEMEL LGS UTMERRE, WIFHE
B BRI AR R TSRS E. AR B R, Fim,
HEH(CA, Zn)S FHEEMTHRIIF LB T, MAKIhiERE
TE—W, —ENE-ERRMEC, 5E, EERENRIIFLE
MEMERT, BT 2 B4 YIS mEE. SHREFEAAEE &SN
B B4R RATH LR BT AR R RN B, ET 54
KRB RICEE, BNk EE L ERE, TRERE
(3T, B B MIE (AN, MXTH, FERRET AT RIRE

L EBEE)T, BTRAGIRERCHEERLRSTE, #EOtRERS

Pk, MH, RAETHHRICEEFERAERNBERNIE, KtEst—F
IR

WE R TUHILE R KA, BRAETGFMEE LA SR
BB FERBIMEAZERREASERETSET, HTXMAMN
RESZHIIER .

gbah, RIEFTRFCAIEH HT WIMERE A R7K A A& B A & B



03154938. 1 VW B 3/38T
HKA R B ML R TR E S UHER .
5 4h 7545 F B ML 0 LG RHI B L T FE 8 MEE O B L A 51
f H SRS B T AR IR 2 AL

s RPAR
Et, AKBAEKRETREFEEEE DB R ERRE, FER
AR, KEAMERFET, REOLESREERERFREMARERD.
ARERE 1 HEEET —MREEEQN00), BFE—AERET
E(102)F1— 2 52 S R RIR R (101),  F B B BT IR B BT & I BT iR 3¢
0 SRR R e BTSRRI R, RN R SETTH R N
m—Ft, FTRRE—FOLH R SEEMIEER K A A KT 530nm, AT
REFARIMIEEE, EORK—IYE BITR RN FAETTH I
— R T R R e, HESMAET, RN RAEEERM
+ R ERAER B i BuEm .
15 AERFEEMATUAKRANSE | FHMRKRCEE, HISEET,
Pk )R A EH YAG: Ce.
AR IR TINMARBENE 1 3 2 FHRNANEE, HIFIE
26T, B 8 e 1 R G o T 04 3 4 SR b B BE — RO R S O
SRS E R KK
20 ARIBRETMARBHSE 1 £ 3 FEFREM DT EHIEH
SNBEE, HASMET, FRREEFETER BRI,
AEHERUETARBITRET ARPTRMAT MAKANSE 1 &
4 HFEHPHYEM—ANHEARMECEE, HFEET, RN EHER
YAk B e % B 7R TR 1 R e S48 T F(102) LT
25 ARIDIRATARBERET MARBRE 1 & 4 JTEFRMEM
—AFEFBRRNEE, HSEET, MRNEFEREIME, &
BT 2 PR B R e BT 02) ) — 3 U R B — B TR
() % SR o FIEHE(103).
AR ITRMA T AR S 5 FEAABMERCEER, HHEET,
30 MITRIIRIEESHTHER NS MBI REE —FEERARRE
o 5N B R THD b B SR AR T8 4



03154938. 1 oo P 5E4/381

20

30

ARPTR/E T MAKARME S FHEABHROCEE, HFFIEET,
BTk B & 06 B TR R D — a8 LR EH R
R HI g o

REVTRETMARVKE 1 £ 8 i FHE—A T H TR
RNEER, HFTEET, IR FAET4002)8 K EE—R(204)
i, BEFREFTEHIFORED—Ho P ET R K& H RO g
(101),

RERERETARAME 1 £ 8 HEPHEM—AHHETRK
RyGHEE, HISMTET, MANSERLEMNBEEEREMNE. KRE
P R BT

AEITHRETARAKRE 1 £ 10 FEFPHEAT—ANHHETRK
RIGER, HETET, RS HERLEHNEQODT / Bi— 4
MEH104)EH 85

ARABRET A KRERE 1 2 11 FES RS —A TR E
RAGER, HASMAET, RSB —FergEd 420—490nm.

AKRIRRMET A RERE 1 £ 12 FHS KA —A i §
RICKEE, HAFMEET, TREHERCERIMESHE MM ERTIE.

AR BEIRM T —F LED B/r5%, BFIEALRERERIAEMRK
LED B REFMBEHA T LED BIR28 1 BBzt 17 IR 30 1) IR 5h ra 2%,
BT ik R e B (100), A — K ¥ S ETA102)F— & 5644 H g
(101), 3 H&ERATEN T &/ KR 6tk S prid & ot STl
FEBEIREE, RMECESHIAREE L, FIRNE M
(R 6 RE I K A R KT 530nm, FRR& %Ot EHIMESH, &
IR — R4 R TR R G S AR T BB — R T R B8 R A
efk, HAREAT, RMREERER® TR AR A B HHECy
BIE T o

ARPERRMAT —MHTFRESIMT TFOEE, B85 0EAKHK
1 E 13 HEF T — N HETR R KOG E

ARETRMET —MATFREESHOEHR, BFWMERKANE 1 2
13 H PR — D H TR R EE.



03154938. 1 o P 5E5/381

15

20

25

30

AR PHERME T AR HERME T WARBAKE 11 FHETBHE S
T, HEFEET, AN BRSHERRO. |k, SHEE 28k
FeE— 41 B tH B — M ER AP 5 .

ARG RME TMARPIGE 2 THRKREEE, HEFEET,
FTi& YAG: Ce &% Gd.

AR BIGIRE TMARHRE | FHABRKERNEEKE, L IEET,
Frid U E I KA /N T 400nm.

ARB\EEE T MARBAME | FHAARKNACEER, HIFIEET,
FTidEIF LT E A Ceo

AKRB\ERETMARPRE 1| FHARKRCEE, HEFELET,
TR RN BEEH Y M AL NARA.

RREEBEHE, EREBECTAEERGERRICEED,

(WPER BT T m R &, T BXT T B (80438 A Lk ke
FasE

QERT AR, BiE LRREERCTHMRE, BMEEK EE
F7ER BT G TAFRIEEE R T, SFHERAED, MEXNRE LS
i i T S A S (R ) R AR IR R G o M ER B B 38 ek, RI\BRAIH
oY, BEEELARMHGERE 30 f5—40 FH00E, BIEARNTMH, FF
FAmEE, EMFFAFME, IR E R R IR ™)

CWEA RN THERIERI SRR, RAAE R H—Fh, HAEOGEK
KA BB BH R THH KB RICTOHE 6 55 R B A I KR
Fo

B, AAkB\HREERRGERGCEN ¥ BEMNEICTO B AT
R TTHE TR B — 84 & B R K S TR RO
AR ERI BRI R AR R R E .

EREHTHERRNEE BB RIUCED ¥ FAGIR, FH LR
WFENFENAEEHF A Y Lu. Sc. La. Gd 5 Sm FrA T RA DT
EHED—FITE, UKE Al Ga 5 In FTARKTREAFATERR
Eo—ME, MH, &/ UEEMHAERARTRI6AE HHFRE.

X B, R RIULEY ¥ FE(— B8 InGaALN, HA 0<i, 0<j,



03154938. 1 o P 5E6/381

10

15

20

25

30

0<k, i+j+k=1) 8 F#B#F InGaN FEFHARAWE GaN TI S EHFHYE.

Besh, ERCBRATKAEIET Y,AL0,: Cen GdyIng0,,: Ce MEH
un _E B XA T .

ARBAMEAEER THEAaTHAGERERCHELMDRILEY
FSEHIFIXF R T, MAERSENERY. BEFMRREEEH,
g A B BRI ARIMEKET AR T TRA T, KAFENT
iR/, T EEM S LRSS . FEik, RERE—FEAEKE, T
FEXTET BME A, ARSI, TR MY E SR B R T RIRR S,
R EF AN FF ARG (EH B R PIRAS) T E S, FER
5XAZEBEAHEREZEB/RD. i, ZREBENRAEE, HTFH{EA
I ERSBUR AR SN RERSE, BB THEFRTE 120n XFENER R
IR FE B & 75 T .

EERRPPRIERES, LBRABERARAUBETFREEERAET Y
5 Al FIEBERBA RS, Hit, AIREAAEENERE.

AARARRNEET, 1EH LB RCTOCE, AfER AR
LL(Re,,Sm,);(Al, Ga,);0,, : Ce SKRFRBITNAE(FH A, 0<r<l, 0<s<1, T Re
AN Y. Gd FFrERRHZRSH—F), URBEERLZEARARTIRK
AR RIS RIFEL A RS 1

AL, ARPPIRNEE AN T/ DROCFHERCEK SR EESE)
R EEUE, BN LR BRI e, RFEA—REU(Y, .
.Gd,Ce,Sm,);(Al,Ga,); O, KR RHIZEHE, (e, 0<p<0.8. 0.0003<q<0.
2. 0.0003<r<0.08. 0<s<1).

tesh, EARBEAAEES, LRIV T FEERIFEES

JEY 5 Al TTAREFH =D ULLiERR A E R A RTIZOE.

B, BIRIXTR TR GTTH R R (ROBE ), RELBUR LR ik
RIAIE, RHETEMNRLE.

o, ERRARRNEES, ATHEANAEENENERKEET
WEME, LRGCBRGCKIGEERLT&H 7 A HRe,,Sm);(Al,Ga)0,, :
Ce(H -, 0<r<1, 0<s<l, T Re &M Y. Gd Fprik B Z D> —F) B —
{RERR, UBEEHELARARKN AU EZOEERE .



03154938. 1 o P E7/381)

5

10

15

30

A, ERRKBRRGERES, N TRERGEK, EARXAE KL
T BBIFEE AL Y, (Al Ga)0,,: Ce RFERHIEE 1 34k, LU
B —f UL Re;ALO,,: Ce SRERIIFE 2 Koik.

H, 0<s<1, M Re M Y. Gd. La PR H K D—Fd,

ghoh, EXRRPERELEED, A THBERAFEK, ERXBE
R EFEE AN ER AR PR —E 5540
ERBAEEHREARRRNE 1 RAEEKEE 2 Kbk,

B, £XRKPNEAEEDR, BIF ERRNTHM R ERNE
{5 X FETE 400nm 2 530nm BEA, B EBRCEURIER AR FE ROEHE
KZER ERE T EREEK. Bk, BIEREHABRIIK
¥ .

mMH, SHFELRRCTHT, IRRETHRNEEEEES h B
FUWHERIERE, M ERAEBERNARNGERE —FEERERRTRN
iR, ERBREBARIIFIES, AIR—H 5L GafE Ga: Al=1: 1
Z4:6 MLLEEEANER, FETUELEREARIZOLSS Y H—
HAOLGIE Y : Gd=41 £ 2: 3 WHERBERAEHS. WHIRBHABK
FRFAERRBIGETTFEFEARCENE n MEMEKRFFENER
FITHFRRERIEKIER —8, MGHTHRBE (RO E). b,
BT R OE TR G065 Bl 7 0% 5 Ot VB B8 06 AT B R D6 R0 1 AR 4
MEE, NMEBREEXFTHRNFHREEEE.

KEHP—LHEAIMELEE, ¥ EARRETHEH R L
A RELEE —WE, FERE-—FREINEMAEEFT LR E
URFHERBZEHORBEERN TR, EREETHEH Lk
HRGCR IS IR R H BB TEAR, 1 EH M ER S IeR )
ERM—FREE S

AR E AR SK G R R R BREAE T, ERRETHRTFH—M
M, FRAAEBEARAGETFE—FRE L, 8FFH— I U—DMRE
M EEERTA —EREIIMIRETMAE LEFREMN IR, L
BRIETTHE BRI RS BB JEBUR G R GAREBT R H GO R,
MmAEHERFIRE LR —ERERE .

10



03154938. 1 oo 5E8/381

20

25

30

thah, A RAH LED EnREAEREEREER KA ALEER
LED Z7-%, UERKBAFIR LED B S nEIE kIR RIS B
B, BUCRMETEARS B BN L ERR DK EN LED BRd
&,

ARP—LHHIMRAKER—FRAEZRE, OF

BEEWEME T LER5E514, ;

MEERRLRETIZHERN, BE MR EHREEET 2514
f LED & h; HEETHE LED B H S — M BRI N5,

UAZE & BTl LED i F 197 S\ R B 7E ATk 1 30 9 & e e B 14
DA R

B, FTRABMASFEMRREIILNBE. ARSI &S %R
FFrid LED R 5 —M Bk EER S, J BB Fm TR REMN 4
B LED & A

HASTMEET, ik LED A BRIENENY R EW XS4k, HAF
RRBEMEEFNRBRITE, a8t RNEEEEEMN Y, Lu,
Sc. Lay Gd 5 Sm FRAMK—AFFriEHMED—FTEEMN Al Ga
5 In rAMK—AT g2 —MaE F LB UEELNAE#RE R
1R S AR L R o

EARPRRE KA, FRMBEARAEBFAFET Y 5 Al
AL AR R P TOLE,

A, ARBERRNECRESE N LR RBERT ek, BIFHEH—
R LA(Re,,Sm,)5(Al, ¢Ga,)s0,, : Ce RBRRMIFNAEEFH 0<r<1, 0<s<1,
i Re &M Y. Gd FHTiEH 2 D—Fh).

beah, ARBEERNECHREF N EREBUR T ek, tharfEH—
LAY g Gd,Ce Sm,)y (Al Ga, )s Oy, RERHIFGAE, (FH, 0<p<0.8.
0.003<q<0.2. 0.0003<r<0.08. 0<s<1).

HEEAEPRRIEZWED, ATHRABEKRAERFENEK, &
BRIEBENKABBRFEEAULSNER Y 5 Al FIHHEZ[AAR
MR LIS RI4 - 8RR RFITREE,

ATHRECEKFAESFENEK, SRR KIEZRE RFEH,

11



03154938. 1 oo P 5E9/381

B — B2 50 LL(Re,,Sm,)4(Al, Ga,)0,, : Ce RERES o0<r<l,
0<s<1, T Re BM Y. Gd " Fridk th i) & /> —Fq )T A0 B 2 [8) 40 AR S
TANU BB SCARSRAE N LR ABUR R A .
FIFEHL, ARBIRCZHREN THRABEKAERFENR K,
s BRI LL YAl Ga)0,,:Ce TR — 36— Ll
Re,ALO,: Ce RARHIE ZRIERENBRIEB R LR k. H,
0<s<l, T Re &M Y. Ga. La PFriE R ZED>—F,
FlFEHL, AKBIBIRIGEZIRE AN THRICHE KRBT ER R K,
RGBT BRI ERARARIIR P HAE 1 K6k
o PPELRNEE 2 ROtRL, A RMESE | KM EIRME 2 WM R
—Mo 5l ERTMMHEEERERR.
A, —RME, ROGERBCE KT R HKBEKRYE, B%
WA IR RIETT & R BRI K6 E MR AE. 5HMAA KR BRI A
Pe(B M 5 BEMAF) S WA R BT oe . Hitk, EAX%H
s MIRGEZHRESD, ATRERNABEBESEKESE4, BB LERRET
TH R GG F W W EE P W CHP BRI KR 400nm £ 530nm Ju[F
W, B RIS BUR R AR I E RO K& AL R R e Tk
FgEK. o, KR, BREETHREL, BTHREETHR
RHEFCEAKE, BB 6455 B R T AR ¥ Ja 1) 6 RIS RS 2 R O
20 JofF b, WASHRNGTTHFRB(E ARG KOG ELRE T R BRAREE /).
ik, RIHE RS PIFCEARER R RIEIT R, FRes—
SHERERBIR .

P P 5 B
25 B 1 RAEXRKPLHERSE RO TILE R R E R HIR
&
B 2 RAEXRRPLHRSE RSB R RE R H R
& .
Bl 3A Rom LS — SCHETR A& B0 LAAIE 46 BB 1A R 5 566 BT U
30 KIEIERE.

12



03154938. 1 oM P ZE10/38m

10

15

20

25

30

B 3B RS — LB ISR A A R I TR H
i

B 4 R7R5 1 ERESHEEZRERNROEER.

SA RN LUNE LR AR UL B LRI A8 A R T 9O
WB’J&WJ% .

Bl 5B RARFUS ZERESH LB BEAER RIITL
PREAOLEEE .

B 6 RATUHAE ERESHAICZREAACHEER, &
A, A 5 B fRFAOCTMEAAEKN, C. D ARz RE M
HBRAR AR I,

B 7 5K KR SRR AR A FOtER B F0

&

8 KA TE 7 FHEPRENCIEREKX I FIE-.

Ko RRARTFE 7 58 8 MR A EAEERMFIRAE.

B 10 R A KANAGIKEREERTHRE.

11 BB 10 iR ErRSRER LED EndsrFEE.

K 12 BRMEHAEARPAHEARES RGB KA R Zthikkiy
% EM LED BEnesFHEE.

B 13A FRTE 25°CFLHER] 1 SEEE 1 FIRE ZIRE R FaiRLE
ZERE.

& 13B &7~ 60°C, 90%RH TsLifl 1 SHEE] 1| RRIEZRER
FiriA s KA.

B 14A RN TERER EPRERFE, £ 9 SHEG 2 1

. fEH IR RE.

K 14 B R TR AIFREERFE, K9 SHEE 2 B
MEEIRE S RE, BRASAEH/EHEIAZN.

K 15A RLHER 9 SEHER] 2 AN ZIRERN AT EEREE R,
EERFREREINXER,

K 15B RLHER] 9 SRR 2 MRIEZIRER AT REERRE R,
i RER KRR

13



03154938. 1 oM P FE11/38m

B 16 RpKR | FinRtiE5EERKK 465nm KMEE LED A&€K
RA-RELANECERARENECER.
B 17 RpRBR | iRtk SEERK 465nm R LED HEH
BER_BEPRABEHEZTUN PRI EEE.
5 18A FRLA(Y,)6Gdyo)sALO,,:Ce KFRRBIEHB] 2 BIABURNK
e E .
& 18B R AH R MEEKK 460nm FISLHIB] 2 MR NTHR RN
A
18C RIRLHR 2 FIRAEZRER R ER.
10 19A FIRLA(Y,,Gdy)sAL0,,:Ce RFBRBIERES] 5 KINBURIHR
JeAER KR .
B 19B FRAH RICMEEREK 450nm KIEHEF 5 BECTHR RN
HEE. |
19C RARLHH] 5 PRI ZRER RN IEE.
15 20A RN Y,ALO,,:Ce KRERMLHES] 6 FIMBURITK AL
RANIEE.
& 20B RAAH RIGMEBK 450nm BLHEE) 6 KRETHRIRE
HIEE.
20C FRLHHI 6 MR ZIRE R R IEE.
20 B 21A FRLL Y,(AlsGays)s01,:Ce RERFILHES] 7 HBURAT N
EHR IR
 21B R AT RIGHEEPK 450nm K SEHB] 7 ROGTAFKI R HHA
HE.
21C RRLHER 7 R RERRIEEE.
25 B 22A R A(Y,5Gdy2);AL0,,:Ce SRR HISTHEB] 11 MIATR AR
FeERR T HEE.
B 22B R LA(Y,4Gdp):AL0,,:Ce RFRMISEHES] 11 HIABUR AT
FelER R R
B 22C FREERENIEERK 470nm KTHF 11 BERATHENE
30 JEXEE.

14



03154938. 1

wooB B ZE12/38W

Bl 23 R LRI 11 R RERIRIEIEE,

10

15

¥r 5 Xt B 1 BH

100 R AR E 101, 201, 701 &7

102, 2302, 702 &M 103, 203 Hik

104 4 105 L5514

105a M5B 106 75|

205 T &R 504 FE4&

505 #OEHfF 506 RIBL

601 LED R7~%% 602 X z5has

603 RAM 604 BiAEHIEE

605 IRz 702 RAEZIRE

703 £RER 704 FIER

705, 707 RESHHF 706 EIST A
BEARSC 77 5

TH, ZRHEXARAREBESHITIRESA.

B 1 RAREZIRE 100 ZEEREF RETI4 105 5514 106 HI514
RUENCZIRE, ROt 102 BELET % 105 KIMERE 105a £, 8FM
ERINBUR T NAAERIRERAR 101 FREEMERS 105a NTEE KLt
102 J& FAR BRI AR FE T A . ROGTTfF 102 B9 n UEEARS p (RS
BIFF LR 103 KR RET4 105 5 TIEk 106 EE.

LA LR MR R IR E T, ROGTTFLED S R)102 TR
F(LAF#RA LED Y)W —EB0-BURRER S 101 WATEEEURET ik
Mre4S LED BRIEKARIKDE, BABURCT AT AR R 5T
B FREUR TR K B A LED XiBEmMHEY. HERE, &t
ZHRE 100 R B 5 &6 ToE 102 BTk A LED SERIE KA A

2 RAGRABIRMAZIRE, RICTTHELED 15 /)202 wAEFESR 204
RIS, B AE RS BUROC R ERIIR B B R EH T Pl M3 LU Bk
R 201 M ABGZRNEZIRE . Rotooff 202 ISR EW Ag MFER
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ESkEE, TARKRETH 202 B n MERSE p MEBEKRUNSHERS
HLHLE 203 EETREESK 204 EHRFER 205. £ EFTRMAK
CHERXE-HREF, 58 1 FSIKBELTREHER, BIEBR,E
WARBTF=E RS A IRBURATR I E TR E4EXH LED KRR
s TR, HER, RITARE 200 15 H 5 RN 102 FrRH LED %
KA RRIE. |
B & BRI EBUR SR R e R RE LU THRE.
1. B, BRXEITTHQLED)MH RYEE 4 R o B AR K
Ho B FYEECh R TTHERRE B BRI, RERENEXER
0 R, BHARLSHSHBAFREFRBE. B2, BEREAEHRE_BY
T 3B SR B ROE TR TR, BAL BRI ER R
N, T KEEESS B .
2. RERATHULEDKCBREFLEHNIEE, BEhTEMNE
BERLERE, SOt R. MXEFRE CEOBEKRENDEN,
15 BREETRHAATHRLPRS. GlUESHAERNAERNGES, BT
5 R B R E
THEBHLEES 1. 2 HRECHRE. 28 1 B8 2 £H0HEXE-
‘RED, B—FHATLAATANEERRNEMAD RIS Y L%
RIRETTHE —FERABUREREAS. Bit, RETEREER
20 X, EKFEEATERAMRE T SEEERRE BT,
—RME, EFRNEPR, BFRBER 6T KK H e
TR KE KRR EE KR RR T, EERFYELE
R, HEFRKAHNEAZRED, BEFFERTRHEEEKEBRT
HMEALBR RS E B RN THCRIETH). ih, BRLUGEREEN
25 RMTTHHREE.
EERRSHABRUERTIESERIETHEEKEBUR Rk
FH LT R
I REERKTGH 102, 202 40iE, HTFRELKHILKL 30 #E
40 FRRINE T, BEM K LRE, TEUARRBREXES.
30 2. ATETRETTH 102, 202 STHE, RAETHEKRICGEES
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MENE. BIE, ENHBEERET, TREEILMEECRIDEA
KR .

3. ARMEBRIZMAARIINATMSHAARIIBEORAR.

4. WEERNTTME 102, 202 48, T HTSZMEHRT RGN

s [RMETERRETLOEW, WEREEE LR,

5. A EF R AEA S LLER S AR ER IR & R T AR ELE AR
1% o

6. R AR X T PR SR AR % 1

10 SLHIERS 1
S5ARRBEHEXRMTHES 1| HERATREREFERCENRGE
B, TMETRHEGRIIEHNEABUEYERARTHEERGATE
8 R B B BUR Y6 5% e AR T LA S (b A R R P BUR LT
e, B, FEEHES 1 MRETHRE D, ERIGITH 102, 202
s T N TS B R O S5 R G BRI e BUR B SO R B B R FIDLR
o, BT BB RIIA .
gk, mTHSHAES 1| R TRE R LTI A B A RIIEE
Y B ek B et SR, SERE KA R & B 6T 102, 202
AT R P ARt R R R TR, BT REAABNERS
20 ENEERTHRISBAER.
PAUF S ASEHEFE A 1 K006 AR B0 & M R AR 34T R
QLB RO IGE)
FELFEBA 1 MR CRE A ABERERIEERIIE—FUK A
¥%%ﬁ%%%ﬂﬂ%%%%%%ﬁﬁﬁﬁmﬂﬁﬁﬁﬁm%%ﬁﬁx
s FIREBUERF ek, BATE, LEHEE Y. Lus Sc. La. Gd 5 Sm
PSS —FTESE Al Ga 5 In FANEHKNZED—MITRETILA
BIE AL R R F R BRI Ttk . AR BT A &
Y 5 Al MUABERNZEREA RS ZEE, H— KA LURe,
Sm,)y(Al,.Ga,);0,,:Ce(F:H, Osr<1, Oss<l, Tl Re BM Y. Gd Ffrik
30 HHES—FNRRE . FREBLERRILEY AR TH
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FiR R LED %5£ 5 REBRMBEEAFRAET R HHOF LRI B R
R, E8TH LED hERABATIRNY, MAENBERKEE
RIIRIE.

ERLHHS | &, WHFTRRABRAT %, dTRARER

s Fg 101 SRRRRER 201 KIRIREEER)RMEH, BEHTHETFR
WRRFIBR AT REK, NERBERENLE, REARBR
B 204 WMEHISEBRERAIEE, BTERRRL - RENEER
AT AENBTE,

FERBEARAEN AR ERSHARE TN, fim, &

10 SEABRATOLERRERSEMGHREIN R R T HRERER
KIS TREREN, BAERZIRAIRADEHER, T
B bR BRI . B—HH, HEABRETI G R TAER
B S R AR BER R, TR B 5 2RIk 6 W
RATHP R BEBESHEWERRD, AT B RN

15 B, B, ABRARABHIGAEH T ABESELRRN
R TERRE. KBS ABRITIAARNTR . RE N %
RELIMMF A, FEBRATRENEARMERR TSRS,

SEHEBI 1 FORBURATORE B T SRIETCH 102, 202 48, G
BB, HEZERSTEE(EN 3W - cm? Bl E 10W - cm? U T, A%

20 RWOWEHE, HEPDTERARILE, THRELEERSHRL
— AR,

Besh, WE 3A BT, EHEE | ORBREEGETAEEH
REH, . KRKGR, FEREGENEEER 450mm. FARE
Mol 50 3B BT, AR 580nm Z 700nm BN B R 55 R L6

s R, KHER 1 IABRATRNEETES ST EF Gd, ATZE 460nm
Dl E KB PR R R E. ST Gd 48, RLEEB
R, MEAREEKEAEKEN, B, FEBIRKEERT,
AEB TN Gd BHRERIER. MERN Gd, BENRFTSIRNMRE
RN EEEE T HB. |

30 A, EETEARRHAEHR YAG RFIFNBMARN, U Ga
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REH Al F—85, ROGCEKEIFEFENZES), SEBTLU Gd kB
HREF Y B—&4, RABKEKENES.

x 1 RpA—REALU(Y,.,Gd,);(Al,,Ga,);0,: Ce KFERHE YAG 57
FARHIH R B E B i .

5 * 1
No Gd&& Ga 5 E CIE & JEAT =E R
A (GE4rFE) | b (4T X Y Y
@ 0.0 0.0 0.41 0.56 100 100
@ 0.0 0.4 0.32 0.56 61 63
© 0.0 0.5 0.29 0.54 55 67
@ 0.2 0.0 0.45 0.53 102 108
® 0.4 0.0 0.47 0.52 102 113
® 0.6 0.0 0.49 0.51 97 113
@ 0.8 0.0 0.50 0.50 72 86

# 1 ik &R R DL 460nm RIS €Y HE /Y. EE 1 5,
ZESRERZUOMMEN 100 kR RHEAHXE.

FEFT Ga KE#HR Al BT, BEFEEBEARELERCEKELE

10 WET GaAl=l:1 & 4:6 Z[0]. R, £ Gd EH Y BH—BoHERLT,

ATLBHRERET Y:Gd=9:1~1:9 RFEHE, ®ET 4:1~2:3 JeENELF.

Gd BB ERIEERE 2 i, FERGENEFTALERMEDTEA, Gd

ERENLRERE 6 U L, BRI S8EN, TEENSRIZK. 5

Al BB TR\EEOCTTHRRICEK, ¥ YAG RF)FRHEF Y 5 Gd 1

15 HERET Y:Gd-4:1~2:3 JaE, "{ER—MEREARTITE,

TR KRB RS ST KA BE R R . HAh, F¥ YAG

RIVRMEFH Y 5 Gd LR EE Y:Gd=2:3~1:4 TG, BPaI#pg—

AR IR EBRT BN R ZRE . MH, EBHTH Ce 5B(ERE)

WE T 0.003~0.2 KRG, AR IRE RS &L ERE 70% L L.

20 EERE 0.003 BE, WLL Ce R IEBURCHIBRI R L .05, Ll
ARG, #MRHL, EHRT 0.2, WAERERY.
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bR, BT UL Ga REHRAKTH Al K—89, THREEK
KAEFEBS), MHEHLU Gd RELABRFTH Y 0—%5, WAERN,
BEEKEBS). AXMrABMEAR, BITELRTREE. T,
KR 254nm B, 365nm HyiE, F Hg ML JLFASWAIAI 450nm FEH
s BEERFIKETAR LED AREEBEINE. BERKHE-PREZEFH
R BAY L S BRI T EEMTR Gd MARTTRERRTI R
BEHR AR KB L.
IAh, LHEE | S THSFRARMERIEBBH AN TH, U
EUSMENTELBREA R RIEEYAG)T ERH L ETENZ (Sm)
10 MABEAREE, THE—PREREZRENRIAE,
HEFABUR AT T HE U RE T 5 EHY1E R L&Y
JHEH Y. Gd. Ces Sm. Al. Ga HEE, URMEMHETELEHE
SHBATIRIRB SRR, BEABHHRLEERLYEREESTH
REREREPMEASIRED, £FSF 1350~ 1450CHBERRRANE
15 2~5 /NETEERRTTEIBMIEUE &, HIRFARP ARG RIITERE, %%,
SB. TR, BEBARFREIE.
£ LR EHE RS, BEREMATUEB TRAEMY. ik
BEEAEREE, XHETALYRE —UERLRETR — BRI
KT, T EBRREKEZ T BERR Y. Gd. Ce. Sm Mt
20 HKTERBWRTE.
— BT (Y 5.4:04,Ce, Smy),ALO,, RF R MM BUE o3¢ Yo 4k T 8
BT4&RPEE Gd, BEAHR 460nm LA EKEHHBE R HE. &
B Finsl &8, {ERMGEMEEKE 530nm £ 570nm MK EBE), B
FIRERMBEKETEKENSES). EFERIRNERLT, TEB T
25 I Gd MEBRBRIER, BEE Gd ¥, HBEELHTES KBRS
BRI, B2, p B 08 UF, 0.7 LAFE4E, Tl 0.6 U ERE
.
— A LAY 5.Gd,Ce Sm,);,ALO,, RETRHKIEH Sm KIABURAK N
&, EMENIN Gd &8, BHEXBLOEEERERERNERLERE. i
30 R, EEBTEE Sm MARKERE FTABRAEREEREEENS
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10

15

20

25

30

th. HOERERE Gd S EEIMME K. FAE, Hin Gd FEMELEK
KRB RAEFLAEMARNKCEETEREFRESK, WEHXER
Sm MAEXRKERERE. s, HAFMENEERHERMEXTF 450nm
MR EREERQSC) T BB R 15 R EEE(200C) T #
RICFEHIAHRHE(%).

Sm & & r 7F 0.0003<r<0.08 MITGFE &L, Kk, a/{FEERFHE 60
%Ll . FHUTEE r /N, BEFENSESELST /N, 1, FRK
JEHE r K, WA R, EEFTSREEK. 1tAh, Sm A& &7 0.0007<r0.02
VO EAE, RUATERER A 80% L k.

Ce &8 q BIF7E 0.003<q<0.2 [, HEF{FBNNEAREIL 70%
L b BEAEFTIBRIARRT ROLRERTEE L q=0.03 MIOLHMAREE
A 10% B THERNRE.

Ce &7 0.003 LLFHIE, BISANTHRUDILEREH Ce BMIA
Serh gy, TIRRMRSE, MR, 02 KAE, BISRAERER.
s, FTiBWRERICRIEA TREIOCHHEE, AEMEFINRE
R —REEUEFRKRE, ROGEEERK.

HEARRBAMERCRES, HEFES AlGa. Y. Gd 5 Sm W&
ERFAKZFLL ER(Y,,.Gd,Ce,Sm);ALO,, FIFBUR R SR EA .
B ATEE AN Y R e RGB RIS, wesh, rldlan{Esh T{ER%
GBIt REALERREFEER.

(B ETo 102, 202)

R4 mE 1 58 2 FirsifER TR RERANREZ
B BT B R e To i 2 AE LU TS 1 B A BA R 6B RE AR BB I

- BUERIMNEDERE. FHEMERIINCSYFRER R TH

102, 202 ZLL MOCVD %253 InGaN SR EIERESBERTER
FURRKCEMEIR. PFZEEHE MIS #4. PIN 455 PN 456
G, BRSSO FRAERER ST IE. TTREFX S
JE IR R SR B B SR X RO AT LAE R R e 3. FF BATfERLE LA
FESAEHEFEETHRNBEENE - BT HWESZEEFHW
. fFHE, AAKET, EBTERATHMEEERAN nGaN 8
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—BFHWE, BEABRNIERNEEASL, FRBIEIRNAERHEN
ZIREREH.

EFBEAERIEYLEEERET, L4 ERIATHRES
A, REA Sic. Siv ZnO EMEL, B, BFFABEREAER, BRS

s EERFHENE. 28 GaN. AIN EHZEHER PN SRR THER
AERE, MUEAREREMEELIAE. AUERIILEEESSE
FAGYIRETE N B4, ATEREFRERR R AR
(ERFIREE)H N HEMLFE S, BIFLL Si. Ge. Se. Te. C &4k
AN BBRARMTEENBR. 5—HH, R P BEABELEHE

10 1HHMT, WBZ Zn. Mg, Be. Ca. Sr. Ba % P BB, Bk, Eib
BATUWEY LB EB TSI P HBAHAMLL P Bk, RBFESA
P RBAFE, DU, RGBT GRS 5 %8 TRIIGHEST P
ik, FIAMZISE P BE5 N REMFELEAXREARHE, FHRNE
5RZERREELS L FM4E LR ER R &N ER.

15 BE, FREABRERENNAE, IALTRERESZE G
), BIFBS DI SRER AR E, IR HIIRAOS R EEES
BEMRILRE, TEXFERE 8w B REEEFRORE SR E
SWE, FMASNAERAFDBINFES, BL LR ESERFS
VRIS AR Bk, A EREENERILEYESERFIRN R

20 Yoot .

EXALRHES | HRAZHREXHNEERFIKERT, EXE8
ERBR RS AR AR R R R R LE TR KX T R KBk
KiRERE 400nm &L L. 530nm AT, W®EAE 420nm LAt 490nm LATF R
B, ATHHRBRETHESABEAREEHREAKE, FHFHE

25 WEAL 450nm LA L 475nm BIF, B4 RHT RS 1 BERFIEL-
WER—KIEHEFF. FIRPIRHEREZRERE 1 IG5 LH,
WRERMEHERS 1 HRGCTHESHBRN K E. 8 4+, BF
450nm PTEERRERTIK B RCTRBHKRX, TREE 570nm Mg
{E R RSN R R Y o B i e BUR ek B % .

30 B 16 R H T BLE 1 Fin Kot 5 #E A 465nm M6 LED(R i)
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5

1

[e]

15

20

2

W

3

(o)

HEHBEHBRIIREZRETLANEEREE. FREBRIIRLEC
WERRCEHTMTESR LED BENEE 85K L ERENEE S 4
EMEL RSN S, BAAFERAER | PO~OWREE, ATeEES
BEETREEEET HAGSRE 16 T LALOmL). B 17 R
HTBEBRIIKEZREF AR ETETUNEAETUAER. XE
KRG ETERUAN THEHERESMIRENEERT S LRER. BHE
17 AT40, HIRIGCEKELM, BIBGEIOLEN AR, FRDrE N
HIEE & LED,

A, AR BN AT P BRI AR TR RO T, W —FHE
RAABRR R R TufF. B, MRrTEmhEAEHEI R
T BV T, MRNEES SR BRI, BB NEILBE.
B, 5. BRUHBSHELERFHOtTH. Ak, REFREIR
TR CTTHE RIS ROCHER MBS BN AT/E A & H
T ENHIRIE RE .

UTUHEE 1 58 2 EEZHRENEMEHER.

(FHEMEHLZ 103, 203)

e FEMERLZ 103, 203, FEBEMEME. YIEEE. BSESH
5FHM ERE. BRAEER 0.01 F/F)(Cem?)(C/em)Lh £, BEERS 0.5
/() (cm?)(C/em)Lh L. T BEEBEENHIIE, RIFHEMNERLE 10
KL E 45 ok BT . A0, BEFHR—MET 8 F R NEEMRE
BE5EME, HBTREEHFANET—FESIENHERAEIRE, &5
HEBEEAS THATKZ. Fit, FEEEEK0NERRN 25 HKU LR
7, NREHREBRERTAESPMEERE 35 BT AT, (EASHE
HHBEEZMMEEE. . B¢ BEeB5HAE. BT AL E.
FERFTHIR ) R B, MAARENEREE, IESHEE AN
TUHRIBK. A5laSRET|LEE.

(%% 5% 105)

THeT| %k 105 —HIEH 1052 5514k 105b AHEk, MEE 105a AR
REYERLH 102 Mo ELB K. HEERZNRTHE TR
WA 23T L RIEA RN TN LB BERNZE, BTHFERAARS
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WA EHETE, FTULARAERSWIBREULBEERESEE. W,
R THRE TEESI R ENERARNEER AT EATEITHA
BEET, HERBRCEMAREESHRY, dTHETHAES
a3, AT RE IRk BT EEEE A AR R Ot AR E RO BT I AR AR AL AT

s TR, PriBiRil ST BIBEANMER LB SRR B K H A R OE IR E,
HATEBFE RN R.

RITH 102 53514 105 BIEER 105a B4 °T RN
fE. WEERES UERMIESHMENENE. i, FRATEmART
HERMAER MR S, EREBREIEE 105 MY HZEIELT,

10 ATEFEFRRETHSRESI RERMAN SR, TR Ag BE.
BRKEERHFE. WH, ATERBRAERERRFIARE, BT
RATHEHEAEEN LR SMETRREREERTESRE R
fb. HHEENREEERIT N 0.1S LLL 0.8S IF. RESILKALKS
FHEN 300pQ « EXRUT, BEHN 3pQ -« BEXUT. ZESI&LEBE

15 BFENRATHBRETRARK, BEASFELTRY, MARGEER
4 0.01 R/(F)em?)(C/em), BAEEN 0.5 F/(F)em?)(C/em)h L. #HE
LA FMMEESR. . BENHE. BENE. $BRLENKBE.

(514 106)

W54k 106 LR RRERETZEIIL 105 LAFRRENR LTS

20 102 —HRER. EEATREEZESIZ LRFEMIRATHERT,
BEELITHNTE 106, HEFEFEERSBEHAEMIENTIL.
Bitn, RAMNZESIGETT, FUEDHTERIILNSHEESRNE
B INK, TIRGIF -5 3 e 1 FR &k 8] ¥ 1R) B LA B 1 5 eat B 2 [R) A
B BRI RERRERKERNREREEBRFREE 1.6S LI E 108

25 T

W EAT K EERNERUEARERSLN TERER. W
Sl ILM IS, BFH—SETNREFRNE, HEHE

e T P T AR S O T R
AR EFREEEHNERBRENERL T RFNEENSS
30 B, BEKEBEEER 300uQ « BEXRUT, BEEN 3uQ « EXLUT.
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10

15

20

25

30

FHRTRKZGHME RS, H. BE&ENE. BONFULRERH. &.
WEEE. B %

(BB 101)

BB 101 REHEMMG 104 S MRERESI KBS L, BAst
MBIEAS 1S, BEFARSHREC TR IEFIEER AT 6.
ERR B BREMEERENAREMIE. REWIE. EEREMEEML
REZEARBEEE. FESABERARAE-EBIET BOIRE. &
FE AT, ik, B, SRS, A, ERABIRE R
HEERT, AIEBRRER. XMHEE, T —EHRAEEREE, —ERFO
HERAEERREREBETRHEIEZIRE.

(15 104)

B 104 BFBRETH 102, BEBEL 103 5EFHERILK
HAERRER 101 S FHITRIPFIDIGE. FLHES | &Fs—2
EHEYENTEMRMEE 104 F, RETEMNRBRNETHF 102 BiERE
FEMAEF /. B 104 ZERIEZRE T REF X B R
BEABE—ET BEERE. Eik, &4 104 BEAMLBER. #
— S AMBER, R EERMNREINEF AR RS RN
ZNRE. FHHBEMHE 104 BREFEME RS DARNHEHEAZ A
BE. EAEMRME 104 FTEMNEEMEFEREWE. REME. EEH
SEMEMM B EENESEE. WFHKEN. ik, S48,
SWESRENT 8. ARABMEHFH P ETEMNEYT EFMRAE
R R B R TR, BB, ARABEF SRR RAL AT
R, UATERAMES. ETERGERCTKIE TR GS,
A — S RME A HEH, UEEFSERES A ZE S HA,
A EERBRINRK AR R IR ER, FHSHREBAEME
FOB FE SR T B A B4, R X PRt R, BN AT HIiE 1R D 2 2K 4 %5
M AT A= EARER R TIRE . RI\BHMHE, A THETHE—
B, BEEFEREREERERERDGSRERS. £RKAT, FRAE
MR EFET BN ESEFEER, e RCRNEER R R EER
MmAN, FEAREEGCE. B, ROGEERINEPRKEERM TR

25
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W6, BERBEEE EE. b, RS KT BN
BRAEE, THEEANETRERGNES. Bk, HMRUER
PR B AMBRE . RATTAFER B KA 4300m b ERE, BaF
SR N BRI R IR

5 RUAKISEHE 2

SRAREHXNLHTES 2 MR REFALEEELERT %L
SERTHRENRATTH, EEMERFLDAATHESNE,
BERAEREARRRN MU ERAORBR IR, BIFES U
SIS LB TR R TR R RS AR BUR T, dai,

10 SEHITER 2 BRI ARSI B R TTHERT R LED BB K R R
B B BFTANFTEE, BTEBTREMU ERELks Bk E1E
AFFEEENEE RES. ERERT, M0 TR KNk
T, FRRBEEBENTGE, E0TEA R KRKNTE
FRABEBKMRTA, THEE R RN R,

15 BEXRTENABNE, TEA—EALU(Re,.Sm),(Al, ,Ga,)0,,:Ce
1, O<r<l, O<s<1, 7 Re MREM Y. Gd 5 La FrigHEED—F. &
Fo7E R BRI TEAE T ok, B0 A R AL A KR A4k
R R RS DUR R R SMRER S T, RN ABROTR, W
BRI RERSRERROORS R REHEY, A

0 FIEBEENELRS.

LR 2 MHBR T I

TP ST S 2 198 AR 9 R SR R S35 4

TELHRE 2 B, LR, BBEAFERERARRRN =
ML _E RSB BRI RS, BUMRT SRS 1| R

25 RHIK, BRNEMEHIES SRS | AL

SR 118, BT IR ECR AT 4 A R BB (%
BRI AT I LR BERRE), MR (R 0 AR A A R
BRI . X AR B R S BRI . TR |
HESHBEARBENTR. RES LR ORE, 5, %

3 MRS 2 MNTFERAL&E, REREENSMKE. HELHpE 2 T
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10

15

20

25

30

BhF 5t &4 R A TOAH B & DR AT R DL 5 a4k FI B E (B a4k A
BiE R T UEE)RIZRE R IEHE.

5SS | AR, b EEMRNERES 2 REZRE, Hl—
FENMFEE S BERE N (Be)=3W*cm? Ll E 10 W*em? U FHI&EH H &6
T, ERRFERERLT, BAHBNKE AR RSN

E

s 1 R, SRS 2 FTAUGENNLEREA RS
HAR(YAG RIIFNAE), ATEEAMAERNEN, . X5KE LK
5%, HINE SA HIEZLFRA, KHES 2 NEEAEARSIT I, ¥
B IE G E W ET 450nm T, FHAJWE 5B ML FR, BAK
Nt FIEE R ET S10nm ML, WELEIRTEME LB EZEHIET BE
700nm. BB R HEERTE. TTWE SA BELFR, EHES 2
M —UEEWREERE R RIITOGE, FRpeE g EZIR
450nm, HARIEGEMEETME 5B RELET~EET 600nm i,
A B AT EEA B B R Y B E 750nm. HILEIR T RELE R,

EEBFEABAHERKN YAG RIFIERN, UL Ga B Al H—85
Seff ROGEKTEREMNBZs), HU Gd 5/8k La B Y — 8o RFE R
K KFEKEMNES). Al X Ga BERBEFEERAATESEAFELKH
Ga:Al=1:1 & 4:6. FI#H, UL Gd 5/5i La B Y —34%, Y:Gd 5/8¢
La=9:1 £ 1.9, B{E&EHN Y:Ga 5/8¢ La=4:1 £ 2:3. BHLERARNH 2 &
fiE, FERMHSERMLEkp 48, BthERE 6 sl ERNE, 4
B B & 38 R T 2 B T S PR

XFEB AT AT FEHLL Y. Gd. Ce. La. Al. Sm5 GatEl

BERNEADERE T HZEUHNENDTHAEHLEY), FEUFETE

thi RS T HIE EE. FHEUKNEMNY. EHESEIEIRATE
BIREER, Frdftin@ R I ERILRTUE — BRI,
MEATRBEREREKLFEITELE Y. Gd. Ce. La. Sm W TETER
MRTEBRY . BENEBRANRMESZFUDERBRESMBAMRES, &
ZA T 1350~ 1450 CIRE T E 2~5 /N Em SIS, HIRTEK
FRERERE G W 9. TR, REEIRTFIHE. EALHRE
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10

15

30

A%, AR/ U UETELRISERTE A RIFOL AR ITIR
HGEH, FERFHRIEE@ENEE)FR. £ EREEREMSE
BERT, BERmEHENERGEIERREE, oMU RS sEmr
REBET, TEHTREERMERECSFELRE, MAERRETUEHA
2, Wi, ARAGZEERIREERT, RIFEE LED tHLARE S
FHEBRFREKMNBRBCT R AR, HES LED RiaiAEES T4
B ENRR SRR IR TR . BT B OB R

bR, RELHES 2 WA REFRARARPZF L L
ERBARINIAE. HETHR—FMETB R B ERRARRIEZ
wE. B, SBRATHMAMEHACEKER 6 FintaTER A
BE B A& EMUERAT, BIATRBARARN ZFM U ERE SR
FEANFENGEEE, BB 6K A A, BA. CEED AFMEEHREA
MIE—RIE. SERERS 2 WEBT LED k. %Ot HERSHE%E
FAEEREY. SE, ST LED T4RANEKK, EBTFHEK
FeREIEERAME LED TR AR KGR, IR BUR G R
EEWMAR R ZRE. WA, TEB T HIEFEROLEN R KRW
& EEER RGB RIAERM IR ZRE.

A, BTERRS 2 TARNEERRARYAG R)RACEREA
WEAR, SEHES 2 IRACHRETKNEEEENR. TH,
SHRS 15 2 BARSRENRICRMEE, £HRAEEERE RLT
. BTEFERZRAYET R B KT KRMR Y, #ATH
KR Hh, BHREFETEERERKR B KGR K
), #WthRAETHENELDESEER RIS, T AR E
Y FHRBERW . A THEFEFR KN, FTRHECREER LED
T, BRTFREETEHEEAA LED JTAETRE, MASREE
TIRERRLRE.

(HR R 6 6UR)

K7 RTAERTARRAR A LRSI AR A OCCES T .

Bl 7 FiEPRRICCERIREER 701 Fr& sl 1 88 2 FrA B3
RICFCHE. flt, BUERIIRETTHERREARNEREREET
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¥jE, N8R 704 58S F 706 BEPR &R H .

MG, R 7 MERAGEETR, Kot 702 EETHEE
ERHERBEABGRER AL 2 ZRERBER 703 W. RKICTGHH
Bk SEEEEMSESENE, MWBEARRARCEEXRERBRET
FEFHER KT 702 112 FEERBER 703 W, MBEEEHXR
JootF 702 UHEM IS EEER B RNGESEREI IR 704 #)— W
. FERERE SR 704 —MHEE LRIBETR 706 FIE85 RS
B A SRR RE M 707, UIBH IE SRR RIS .

FFEH, TS L, ZESRIR 704 M5 —MEA X REETM)L
RARMEBR RN S —WmE L, &8 REHHE 705 LEFRIEK
2, HEATHR—FE LCD BXBMAFT RS BEENERAEHA
HZIRE .

FHAXMHEREANAEZRENRREE SRR WL REE
SRR R FERTE BEER B (RER)EAR BB SEE, ¥R
FARECE TS I6R 704 #—M £ _E It AL

K 8. 9 RAFEXRTARANEARLEHESHERANEELS . K
8 FIRHIRIEEE R USBABENARKEEAETHERRIM 701 &
BREGBERNE, EBTEER 704 BRI RE 702 AN EER
Fll e PR & H B 5 T A |

K 9 FirHRAEERIZURIR 704 ERERE, EBTRHK
704 — Ul ERE LT RET REUROGTICERBUR i 706, K RIETT
£ 702 FrRST R B R R B B B 6T R B ER B 6H 7 A R
Besh, ABENRREEERGFE TS 706 A, BF, HRFS5HE

- FIRBE—RRRBERE R 706 EMRRA R, HAh, BRTFAHESN

R 704 _ERIERBUR TR IR EFIFE BN AR, TTEERBA AR,
<7 Fi 51>
(BREE)
BERPERXTALRANESREE. B 10 RRFRXTARANER
HEEMNTRE. R ErEEMRE 10 fior, 8 LED E7-8% 601 LA
KEZFRINER 602. XBREFEFHEEE 603 5EIAEHEE 604
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XN R BE 610 Fiti. LED Eon88 601, i 11 fin, BEARENT
FE4E 504 BSERERAEFIBE 1 88 2 B BABRTIR I ZRE 501
I H LED. 51 504 — 8B RIRIEH 4 505,

Wk 10 o, IRshERE 610, RIEFEFH:

EGREEEEERAMC03, G FMEFTHEANBREEE, AiFE
HEEE 604, RIEH RAMG603 L H MEIE, BEMHH LED B/R3% 601
&N RAEZBERTEEESTHNERES, UREKHE 602,
B B RAEFEE 604 HfFT, BEAZRKEAR. BRAKHESR
604 B F7iET RAM603 FIE#E, 128 LED B7na% 601 FIRE HRE A
fTEFE], FF LED E/n48% 601 B NIREkHES . EW LFTREHNE
TFEESF, LED Br4% 601 TIARENKSIBERMANMIGES, Brxt
NTFEREENES, NMEREUTMHA.

Bl, f#M RGB K= RIECZIREMIELBRRIIE RN LED B3,
HTHLEFETER RGB WM& RAZHREWRLEE, SEER KL
“IREMRICEE. BERES, MBHERNETHRE, Hit, I
7A LED B/R#sRsh kA FERKM M. Wi, ZERRENERE
B, LED B2 601 IFAFH RGB KWI=MEIETHRE, HTEH L
FIiZRBBERTRRANAT REBEREMEIEZIRE 501, HIB3IH
BRI RGB MI& MR ZIREIEN B H], ST IR 5 B B 4 M AR
F8, HEETEEME.

£/ RGB =R A_REMEREHERIIF LED BR8s, AT
¥ RGB =M A REHEMIERABERTE—REK, LARNS 3
F=MAEEZHRERATEILRE, BHAT-EENEFRTEES ML
MAEERBAN R R, i, XRAMERFEERS LED BREE, BT
A NMREZHREREARRER, HTEREERANACRER.
EHF=FRARENRERERE LED BR8P TR 5 AET
AL, & RGB KA ZRESHRE o R EREr=ETILKE
FBRL, XA LED BRss M TiXFI% .

an bk LED BR#sfFRARBHTE BERIIEH A —RE,
BEfrd LED ERSNETRSEERSERAL, TEZENAEE
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N HAfFEREEROMEK. ARRBHTESEE RN LED ERsss
BEAXAHLE. S68 LED B, STAFRERIBROmES
KB (R B{F A

(fFf A & B R D iRk my HoAh B 7R 35 B S )

Wi 12 Brw, BB T ERAAKBARN KL ZRE, BIn s iak 8
IR ZIRE M L RGB M=MAE_IREEEAN—FEN LED E7R%5.
M{EBT{EFTiA LED B3 S EFIRaBEER, IR —FEER
THAEENETRRE. SEAERNEREE—F, AETREEFHN
WHHEREE: —EREEEHEEERAM), EREETIRANERE
#; BIAEHEE, ﬁ%me%ﬁ%mﬁﬁ,@ﬁﬁ%ﬁ%:&%ﬁ
MermERmBRERES; UEEshE, URaREEagnmLs
v%ﬁ@%ﬁﬁ_ﬁééﬁokﬂ,%ﬁ%%%%%ﬁﬁ%%%Rm&%
EFEBRANERA_RENEAESBEE. ARARSHEEKH RAM
Tt I EREE SN RS RE R ST, 8RR ES
B, EHITABRIIERERT, #485 RGB & RAETRERBKIT(E
SHHRESERE, ECKAPEESHERERK, UETAGTH S
HEIBPEES. H—FHH, HEeKMTEGESIAHBRYI R _IRE,
(BN, St EBATIMERDGE T (5 SRR B, BRIRMTEE SR E,
DLZEFAHHEHAEE SIS FLUAME . HIk{E LED BFR8KH
(SR

X, EBTHEMBGBRERET RGB IR ZRE, TR
R E. U RGB MASGXRBITARERIE, BARATLTIERIER
AR RGB P& —E —EMEFS4BEMNEE, H#BTFhdEanHETE

CEBREENAGRATHE, BIMERX—H .

LoFh B R S E IR ) B BRI LA CPU 10 5 iR 15 B B R B
BRIVEEZRE R ERE AR AR RES . WidaaREEs s
BBk PR T Bl BB R SR ZRE B IR 5h 28 T IR sh #5136
IRz FE, WEBRIIECTREN AR, KEKME, WEKX,

(fF5H)

EARKHBIEA ZIRERIEAE G A BB —F 5 SHLAT
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BRI RN, BRAKIAERERLS], MH, BMEREZREN—ED
R, MASFEER. FRFRARLCZRENESIHRIKREY,
REKTEASI AR EARA - RELERE S BRE RPN ER
£, UASRBRER &S FBOER R RO TARE A TR BB A R TR
BH . FRAULREZREAT S M BRRREE XL —HRE. W
RAIBERASRES TRERNE, VUEHEERER. 75 LR
RIEZIREENEREITBAERNBIRLERE, MEETHRER
SHIMESEMN. LED 7238 EARA BOLHFRImPEIR N T AR
REMEETRE L. EFANEFAREEEES. H LED ER#iHE
RESLAT BEGEIMSESEN, ZOBRKMBMERTEE. Wit
BRI e B ERESH. THAKANRECIRERERB 2 ITZAHK
L ESFSNABE T RIRIETE, (EET A RERMRTRESHFES
V. EXMERT, AEDTHBHTHESII DR T IARTERR
MfESH. BT0RAMIGHRT, SREERAVHRE TIHMENE
. b4k, FEF LED B EnmiRg, axrRERRETRE
FEE 5RO IRE AR BERMREE. B, F56, BER—

 HRCREAE MO ZREFE—NF RBMERELT, BT

EHMTHS—HFENRZREASF THEXREFESHIENINE
R, MABTrEERR. A TIERREE, WEEFRELE PO,
AEBLTRIESHE, HEHRRERS.

<SEHEf]>

TH, BARANABEIERN KBRS HEE#HITHRE, EXRKBHAR
FFRMEHE, BHBAMT.

(SEHEH 1)

LHEG] 1 2 LA T GalnN 3 SRR A CIE(E R 450nm. ¥ T 300nm
(& 6 ToE P SRAE S B E oI B. SEREG] 1 BRI RIEVE S
FERER EF TMGERER)SE. TMI(ZBEH)SE. BREBRAS
sk 58S A—EED), L MOCVD EMEMAFE RTINS LSRR
BT, B, {EBI T4 Si, H,5 Cp,Mg SE/ENBISE, TR
BH N HSFHEENENFLESHERER P SN EMEERE,
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FEf 1 B LED mEAEEZ—F N HEBEAMNENFEEENEME. —
F P REFEMHNENFEEABBEUL—F P R FHEENEMAEELS
EEREME, BR—mIEBSR InGaN FIERNENE, UWRELES
NESHENEMESES P ASHENEEEZ HHNEZELAN 3nm /)
B—BTFH, AAEBEAER FERETERENELESUERERNE
ME. MA, P BEMEFXIFHREFE 400°C LL_EMEE BT HE
(anneal).

ETHzE P HE N NS LRERAOZLE, BEBDTRSS
FFER n U p M) & BK. EIIIERR R ERIZRE, Bk
gt 73 PN E A EA R AT

CAUERE R AR 0 BBl Sl s R R e o e A T AR e 35 5 | LR 1B 55
&, BIFERRN 30 BKRNELE S HISTRATHRE B, 25 I%5N
Sl HAT R R NG LB A ZIRE

%ﬁﬁ%%%%%%ﬁ@%%—%ﬁ%%%ﬁ%%%Y‘GdCk%
M T TR B TR VSRS , BTV TRE ML ETTEES
I 5EERS %Wﬁﬁﬁmﬁ%%ﬁA?%ﬁAﬁﬂ (i) 9|
B, E*h¢4%CﬂWT%%3$HF fF BB R R, stid.
8. TEE, BEREHEFmHER.

HER, mMBHABRIKIEEN Y HL 2 Bl Gd REBRME. &
EAARE, WA (Y,5Gd,,);AL0,,:Ce. H Ce FIE#H 0.03,

HEER, FBEHN(Y,5Gd),)sAL0,,:Ce Ktk 80 EEE S SHEN 5
100 EEIHRMRE KR, B IFEENFE AN B KL T L3
SN E, BIfE 130°CIRE T —/NeT. /5 7ERTH Lk

CTERER 120 BOKERABRIETOCERIREL . RLEE 1 RERE

AR RERE R T MBI L 1 oA RE . B
SR 3.5Wiem?. WS ENRE— B IEINBN 1. K 5 RRE F R
BEATHERBRARICERERT, RS ER B R AE
o BUETE, EAGRERBRNEEFES TIILE, BESAE
EHBROETRMBHGRET LR TTHEAN, EAERETRERIES,
150°C FAELL 5 /NI T FE B o
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BERE, FIEANENAZRER B R ETH R E&E K
BT BT R HEEE.
ME, FIRBMNEARFIENEN KEHEX _RENEES. &
BESRMERENERERELAE A(X=0302. Y=0.280). B8F
5 8080K. YXitiEHI(Ra)=87.5 H=W KRR AR, BRIEMER
K 951imvw MR BEBRITHIE. mH, EFELERE 25C 60mA HEH.
B 25°C 20mA EH. BEF 60°CI90%RH FIER T 20mA EHRMEHH
R PRI R B R ETERTN, ETHES —RECRERE
HoarfFtE LHLER.
10 (EeEeHi 1)
B T H (Y,5Gd,,)sAL0,:Ce R N6 46 8 )6 B & Y6 R )t & 4F ik
(ZnCd)S:Cu. Al 4F, BWELHF | —H, BERENX-RESHTERR
. IERRKRREZREERE, DERTES 1 —&, HBIAHBRR
FIFI R, BRENEK. EFaRRT, 4 100 MEHAIE. Sk
15 JREBITE RER IR,
RIE R F T & H K65 M T 3OS K K40 B B S BRFREEREA
BB HITHYBTERAELE RXETHEREAER, ZKANXE
SR LB RAEKMATE. B 13 ~HTHER 25C 20mA B, BE 60
'C 90%RH TH 20mA BRHNFMRARGREEHS 1 NER. REE
20 TFEEIZEPVPESEMMENE. B 13 B, LERFSLHER 1,
TR LR 2R 7 LB«
(L 2)
THEF 2 FHRAREE TERAENELDRILEYES
KK In SELETHS 1| HRAETHEE, RERETHHRICEE N
25 460mm, FEAEBERILFHK AR Gd SEMMWELETHES 1 LTHHER
(Y,6Gdy);AL0,,:Ce 4b, B E5LHER 1 —FEHIERE ZRE.
WL EETHIR AR —RETTREABRIE AeHeEsA. 68
B SAMERE, 43K, GEAX=0375. Y=0.370), I8 4400K,
JER TR #i(Ra)=86.0. ,
30 K 18A. Kl 18B 5E 18C /AR ELHES] 2 RIABE TG, &
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ST ERAZIRE & R

HiliE 100 M SEHER] 2 MARJEZARE, X FHIRME Kt 1000 /it
FRENRE. &R, UG REINMLER 100%, FHZ 1000 /)
B JE RSP E LB TFh 98.8%, M T EH.

(SEHE 3)

LHF 3 MRIEZIRERMFAE Y. Gd. CeFmtETEFH—FE
A Sm, —“ﬂﬁ“iﬁﬁﬂ(Y0.39Gd0_57Ceo.03Sm0_01)3A15012 R RAEABUR TN
tRoh, WSRE 1 —FEkEIE. $E 100 MRETRE, F 130CH
BTG R, SERE 1 MRETRELR, PHEEFHSD 8% A
2 RIFH,

(SEHEfY 4)

SCHEf 4 #) LED ZRE8 LR 1| IR ARE R 16X 16 5EFERHE
FITEWE 11 frnfe R EE B EER E M. 7B, msCif] 4 8
LED B/R#8T5, HFIH REZHREFEREE & BB A8 5 Ao (F
HeHf: 505 — R ERIAESR 504 iy, FHELIGERE FBEHER 506 7
HRR R E R IR Im SRR . ROCTRE . BEREROCHER—
Har. HERERAZMENEZRA B3R BT EEE GHTIEE.

2N, AR LK LED BR%8. EIRLIE/EN 2 H LED
BREEERMH, TREWE: ERFE#IMHAEREEIEN RAM. BH
RAM KA EEIETIRE R ZIRE R TE = E sl ARERES e
P23 o B A R DA B, R 928 o6 LB B S RS S DB T B R O AR AU RO IR
B2 )W) EF LIRSS, RIFTUEIENEH LED BREERFH.

(SEHEf 5)

KB 5 BRI ZARE RRAE A LL— &4 (Y,,Gdgs);AL,0,,:Ce HI5
RN A ABUR SEHR ks, HAhIY 556 1| —FRER#)E. $E 100
ANSERER] 5 BRI AR SR B i

HeER, BF SCFYE)AXK=0.450. Y=0.420)T1 0 & H BLTE T
Fe

B 19A. B 19B 5 19C 2R EHE 5 KB RET LK. Kt
TS RAETIRE RS R,
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SEHER S FIRECIRELLEHS | MAAZRESELARE 40%, *F
mRR BN SLEG 1 —HEAEFERENEE.

(SEHEH 6)

SEHEf] 6 B RIEZIRERRMEH AR Y,AL,0,,:Ce KRB FE A3k
TERHBUR LT kS, B GG | —FERFIE. FliE 100 ML
Hatl 6 B A6 ZARE R E HAF M.

HER, SLid] 1 iR, ATRHBEF —SBEAHEEL.

B 20A. 20B 5 20C RIS 6 R RNTEE. Kbt
HE R ZIRERERIENIE.

LG 6 IR ZREEFGRETERE LR 1 FAEERER
&t

(SEFER] 7)

RG] 7 FIRE ZARE R — R Yy(AlysGays)s0,,:Ce RER
B SCARSRAE A ABUR SRS, HAR SR 1| —FERAIE. &
& 100 NEREB 7 BRI ZARE il e HAF .

HER, bl 7 HEAAZRKETRERERMTE —S26HE
), FAEFGRETERSLHE 1 AHFRHREREE.

B 21A. B 21B 5 21C 4 AR A LHG] 7 FOLBURATI R, &
KIS R RS Rk

(SEHEH 8)

SEHE] 8 HI R ZARE R A — ML Gd,(AlysGays5)s0,,:Ce RN
VEY BIRAGASRAE NS RO TR SL, HAR S TG 1 — Rk
. & 100 NECHB] 8 /YR ZARE R B H AR .

HER, Lifl 8 HAAZHKEREMR, EF0RETERSLH
w1 1 FH R AR R .

(SEHEHBI 9)

SEHEG O A ZRERREFTME 7 s MR K LR RS
E.

1 ROGIEME D9 450nm K Ing osGa,osN - FARIER K TTH. Kt
TR TMG(E BEH) K. TMI(Z FEA)SE. BERE5BAAIS&
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S GBS —BRs THRFNEREAER L, WL MOCVD EFEMLE
RIMEY LI BRBET K. BT SiH, 5 Cp,Mg BRAFSAKBHAT
i, BREA NUREMENEIEESUERT P HSHEMMNEMLE
FATMEH PN 4. BAAEE N HSBEMNEAMELSFEmE. B
ANESEANEMELSHAEE. BF P AN ELELEH&
BEEERT P EREMNEMEEMEERIEANE IR, &
B NEEHEHEMAERESRS P A BBEMMEAEE NN S RS
AW Zn B InGaN FEME. BEBEZOAER HREBERREMHE LS
EIMHREA R W E. P BB FHREEBIEEAE 400°C L EEFi#
ITHE .

XX HERIEE, FIAMZIE PN S EB4XTEN, K5, F
FRUS 70 A FE L& AR, BEEXEF R R R Rk, BUshiE
IR 6T .

UM EM IR R TSR T THEENAH S LETRY
ZIhgl& b, GRILIERN 30 HokMEL, STRETTHNE Bk 2
&R NG RELEETEHBESFHE

B RERERIMAEPIRER KT S KERATEA
ENEFREMESE, £ 150CTE 5 Pi-FLIELTIRRE G RTR Y
THRE . BEARCREEETENMRARELHNRGES R —
H, AKRERRESMESENAEREHEN LSBT REERT
FhE 7 B BRER Uk W EN FF AL

HBRNK RN E B, BRARSLECRIFIFEN Y.
Gd. Ce. LaMitRTREBMETERY, MERERSHEMBRILRITE. ¥

SEMRNEY SENE. ENEKEATOARBRERER . BIEN

BHFETI BACEIR & T IS R/, TSP 1400CEETE
@Wiﬂii /J\HTﬁ'ﬁ??fiﬁF‘% KPR HERBRIE & B 8. F

J%ﬁnu_tﬁﬁ%uﬁ}z f&”ﬁ% Y3(Aly6Gay4)s0,,:Ce TR KGFEINLHE |

YOLRR 120 BB, R HHIB AN (Y,,Gdy6)A10,,:Ce TIAT
RIGHHIE 2 POtk 100 EEHS . 5HEMIEN 100 EEHL 7
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WRERAKE, FHZEREBESRE 05 BXENRKER LB HEE
BERA . THESRER 30 oK ERIEAN B BRMGHR . BIHE
EUIRESX B ELRABEREKRD, MEEESEE L, BIEERT
RENFEE. WEFRFRANEAEELREE A SHARHRUELNEER
B, BEAX=029, Y=034), AREFEH(R2)92.0, EFHE=H
KRR HITHIERE. BERAMEEN R1in/w, BIEEEBEITHER. It
Ah, HEmRMEIRE, BEEEEIR 60mA EH. 60°C90%RH T 20mA
1 ER A S5-AR B0 A U B 5% YA BT i A AR AL

(ELEBH1 2)

B T 4 BfE H Z 2R RIS AR R AT HLIE L4 (SINLOIHI 4k
24 FA—00) 5 4 B F ML BUEH(SINLOIHI 1k 24l FA— 005X #5256
Bl 9 F—RERLL Y5(Al)6Gayl)s0,,:Ce RARMTTRFZERIIHIE 1 KN
15 —RRLL(Y,4Gdye); AlsO:Ce RAMITTRABRIMIEE 2 KOG
BIRAPHSL, 55kf o MRIKEREZIRE, HELis 9 MR
AT ERR . FrElE B e 1 KO ZIRE AR S A(X=0.34, Y=0.35).
FRMAEHIRE, WIEKAEFRHELE—EME 200 DNATEEINE S
LTHENANEERFRSAHE. RERELHER 9 25FRFTHE 14
5/ 15 #. HE 14, 15 7740, E£&FREF, LR 9 HURBHS 2
b

(S 10)

SR 10 BIAREZARE AT LB R IRE .

SRR 10 RIREZRE 5G] 9 AHRMEH,EFH K 450nm i
Ing osGages FIRIEHIRIGTTHE. IR EM IR KL o2& T EE K4
TG LHMER L, REHEKESFERNTHRS BERS 2255]
LEIHNF| LB FE.

H—FHHE, tBEERAREETH WU TREMEH— KX U
Y3(AlysGays)s Op,:Ce REBERK AT REZORNIE | KAEE—LL
(Y02Gdys); ALO,,:Ce KFRIITTRACRICHIZE 2 Kottk, B, HER
Dbt L, FOER Y. Gd. Ce IR TRBHE TRINBEBILE
TIVE. HRHEBEMERHHETENY, WREEMLE. EHEmH 53K
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BIBEEE. BAENBRNFENMETBA$IRS . ST 1400CHE
BB RSSO PGS S ZERKPEREBEER. E. 28, T
e, BEEISRT, MERTEHERNSE 1| 558 2 76,

UL RS R | RESEE 2 RS HIR 40 EEFT S SH
ERHEH 100 EBRARER, BUEKFARER KM ZET
2 FRIIEES. NG, EPBEEFTEASBBRICKICER AR K
LA 130°CHE 1 /pETEEM. MEERCTT LR EHEREEA 120pk)t
BRNF ARG EM G, FH, FrRRE A G UL R LR
BB E K BERNFTRER. R, WHE—PERPRETTMH
EXBEABR IR FEL R TINEES . K EELRE B K TR
VE R H B S B G . A RAE 10 A\ M B B AE T JE A 6
BUR AT ARG E B I RAEMBAREMGS, UL 150CK 5 /DEf
FUUREAL . fndbEIERRISERER] 10 B REWMIERE R, FREH;RIEN
BT EE AR R R A

IR 2 FIEE S, BEE. BHRELENES R,
BEKIHX=032, Y=034), AHHEIREAR)=89.0, KNBHEN
10lm/w. BE#H—FEMFERLE, BFEEZE 60mA EH. ZiE 20mA
WE. 60°C90%RH T 20mA i F 1) &R % T B LI A BDEBUR LR G4K
FrSliRmAl, THINS —BRHECRTI K REESF G LI
Z A

(SEitfE) 11)

1§ F R IEIE{E R 470nm K In, ,Ga, N £ S4E6K4E R LED JofF. £
TTHRF TMG(EFER)SE. TMI(ZFEH)SE. BRE5BL[HE
Ve A A EWR LR, TEBT MOCVD S {FEMNERIINEYFE
SERIETHIR. EBTBHRENBRSM SiH, § Cp,Mg BRRAF N
REEMRNEMEEEHERET P HEHENENEERE, NIHERK
PN 4. EREEE PEFEENEMEEFSHANEEENREAES PE
SHMEMNENE LS ENEMEXRIEN LED xff. B TEEE N &
SEMNERESREE P AFEAMNEEEZZEEM 3om KSR
InGaN KIEMERERB—FHEW. HEEREAER LRBERELE
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EEBIEAENE.

WM EREEER, FIRMZIE PN £LSKREREEL, FIABRY
B p il n & BK. TE, BEFRERERRERIZL, FAS A
T T

FRFRER ISR TR R TTHFEE THERNHAH RS &M
SFRILLER 30 KM ERER TGN E RS LTI LS5 R5I& I
ZEEMBESTE.

WA IR RB B AESEER R THHSI KER/AFRBAE
HHIHEMEE, UL 150CHK 5 /M-F LB R IE 6 R 5E I 1%
&, BECRRIIRC - MEEETEMNRHEWENREES R —
M. WHEERKREASMEE B TREERIEATFRENAE
R ST FIF SR BRI M EN S 44 170 FE BUBAR .

FH—HE, ABRMAFEAELEE T R EEHF RS FH AL
(Y05Gdy,);AL0,, : Ce F/ni Al REF MM EERTLRI RN ES—
RET BA(Y .4Gdp6);AL0,,:Ce RN AT R K U I 3 68 R 5 Y B9 5 64k .
PRI UEREENEZTEEE N DER Y. Gd. Ce HtKTHE
BTRTHEBBRILRIE. BREHREMHEHERNELY, WES
EAETHIFIRE RE. BEENBBHNELETRAHRR, £
RF 1400 CIRETEEEIFEYE 3 /DITHETI SIS R . EKPH HERE
MRS TeE. 0%, BEEIIEFImHEK.

KU ERXHIREEE KR ARTIF e 100 EE. BKEK
MEERTIF A 100 EBESHHEEME 1000 EBRAEHBE, B
180 BKEFIERN B BMEFH TNk, B EETEIRSE S
W ERCHE RIFEAXNHEEE SR UG RENEE. AXMH AT
FINSERES] 3 FIANKEHAES. ARERBENEEMER, GAF
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