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AN N S AETECHT UL SN B REXT TR A H
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A2 R B0 R AR R R B AR AR AT R AL B o (ELR:, IR S8 A 20N = B iR LR AR A
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AR AR AR ARG T T A LED Jo - S5 BRI A R ah iy % Sl e i Ao, HORREAE T,
[0013]  JIT kR P K AR R AL 46 T IR ROGAR, & R OCARAE S T8 &6 A 1R B e e P15
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(Br) JEE (Tm) 4% (Yb) JEE (Lu) BB (Bi) B (Sn) J8f (Sb) DAL i b 26 £ 1 — b LA
RS

[o019] (D) MR A& BB U7 1, e e e as, SRR EAE T, A4 -

[0020] LED 4] ;

[0021]  XF TR LED AT R4S AT BOLRI RO

[0022] P K ARHHS, HALHE KOG, LR OCRIE Tt ik RO AT ORI e g e
RTRIhG s AE 9 TS RO R IR R RS e A5 B4 = 1 s AR RO, BR T ORI 2
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[0023]  JE T8 b Bt B A A 0 S PRI A L B K BB o

R’ 1 152 AR
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[0027] 25 4 B2 KRR KA 1 St 77 A ROGEE AL .
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[0020] 2 6 23R A KA 1 St /7 NI LED Jo I e A8 B S 48 ]
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[0035] 27 12 R RRA R 7 S8t 77 s E N 22 B i 1 ek R B AL
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[0040] W

[0041] M5 ALE A IE R EGE K B BEWS H AL AL B BL ) SR LR R AL 22 &
LLIRA, MR ¥ S A, AR BRI I, FE RV / ARG WS IR R BL 1220°C M
B4 NI o R IR AR A A K BE A TR T2y o 43 BB RO L S AR BB K 48Tnm T
BRI O, BRI 6T i o

[0042] (2) fER 1136 247, I8 BT (Bag, 6506510, 015000, 05E U0, 01PT o0, 0004 3 (S0, 096€0,01)
05 o015 IR G . HEEHE BaCO,. SrC0,4. CaCO,. Eu,0, Pr0,,+ Si0, PL X Ge0,.

[0043] i

[0044] Mgl Rl LA ot EE 22 J LA/ I RN 2R G 22 5 A5 B TR S ) 405 NI i 3 3
L EERS /SRR EYIE RIS TP DL 1245°C FIBUGE 3 /NI . B BB B e L K
Yo T2 . 1SRRI S WLE BB 589nm T Bl K A0t BA KIS LA .
[0045] (3) FE3% L %0 347, A A AR (Bag 065570 00200, 00sEUg 01) (Sio arG€q g3) 5 (Al 0D
Yo, 00003) 05 00305 BTG HJERHZ BaCO,. SrC0O,+ Zn0. Eu,05+ Si0,+ Ge0,. A1,0, PL A Dy,0,0
[oo46] i

[0047] R JsRHZ AL A S AR E, &L B ARG . KA BIRR S WE IR N
AR, R/ EURGVRNE IR TP LA 1220°C R ERE 4 /bt o K43 BIEBE R 7
IKBE TG 73 o 43BN AO GRS DA A 509nm K BoR iR RO, BAKZ 6
[0048] (4) FE3 L HIEE 447, 188 B A A Bag 00557001206, 00sMEo. 00sE U0, 015) 251 (AL g00:D
Yo, 0002) Ou o00ss B IGAEK . HJERLZ BaC0,. SrCO, Zn0. Eu,0,+ Si0,. Mg0. Dy,0, PA Az A1,0,0
[oo40] i .

[0050] Kt &R i JR B % R AL e vk BRI G . R AR B RIR G W AR IE R A, AR
1220°C HJlh B2 T FkBUGE . A iBbe bt B I IS, FE RV / SRS WIS A L 1220°C
FRITRLEE R HEAT IR AR B o 8L 2 /NI FR IR JBE , 49 3 285 ) e 5 AR B o IR S JKUE S
T 7 3B AL G AE LK 445nm R BRI kG, BA KO
[0051] (5) fE3R L KIS 54T, Il HA K (Bag 015570 g0sZ10. 00sEUo o75) Mo g6V o1 (Sig gogle
0.002) 2 (Gao. 00010 V0. 0001) Os. 000z HI KGR HJFEHZ BaCO,. SrC04 Zn0. Eu,044 Mg0+ MnCO,. Si0, .
GeO0,~ Dy,0, LA A Ga,0,.

[0052] i

[0053] K JERMRBUFHBIR A G, HEATIBRE AR BE . BepeAbFIAE I A E T, FEEV/R / BRIRE
VIRIE AR BL 1225°C N HEAT 3 /M o K AL PR R KB T 70 o 15 BIE) K
FEREDIAE AR K 543nm T BoR il KRG, BB KT H .

[0054] (6) 7EZL 1 B 6 47, id A B AL E (Bag 0,7 0.Zn4 0Cag 0B 62) Mg (Sig oGeqg 1) 5 (
Gag 000:0Y0.0002) 07 000ss HIE NG . FLJFUBLE BaCO,+ SrCO,. Zn0. CaCO,+ Eu,0,. MgO. Si0,. GeO,.
Dy,0, LA & Ga,0,.

[0055] il :

[0056] M Js kLUK ik b e e I 2R & Ja, fE RS/ AR S W RIIE JR 3R 5 L
1235°C NREAT 4 /NI IBUREAL T o K B 2 A A K BE TR 70 o AR BB RO &
WIAE B 548nm K SRR RO, BA K6 i .

[0057] (7) 453 1 B3 747, 107 R4 Bag oK osD¥0, 0sE U0 1) ME,AL 60, HIROG A, I
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J5 Bl 2 BaC0,+ K,CO,41 Dy,05+ Eu,044 MgO LAz A1,0,0

[0058] WP -

[0050] i JsURk AL 5 v i LU RR e, R AR it — b ALR, TS BIRIR G EER
[ ETIRG Y R EE T DL 1420 °C TR IBHRE 2 /NI o K43 BB Ga R i« AK BEBIGR 18
Jiior . 13BN R ICARE DA 452nm T BRI R IE, BA KRG,

[0060] G (Bay oo 0sDV0 0sEUo. 1) MeoA L, 60y, FIAFXS A GHRAE CAHX B AE ) AT 100K ~ 900K
FIFE L IPGR O RAE S 1 B RIR . AOGIREIA X SR EAE 200K ~ 2 600K FRIVRETE
[~ 0. 8.

[0061] (8) FER 1 W5 847, I8 A A 4L (Bay, 1551, 6BUg 05) «A L1 568, 1900DY 0. 000045 1. 005
Oss oors IR TG . HERLE BaCO,. SrCO4. Euy051 Al,051 Ga,051 Si0, LA Dy, 0,0

[oo62] i :

[0063] K o BB R LG = vk B B AR E T, AR 4 A el e 2 S VR A A5 5 W
W, ERAR /AR EYRIE R ET P UL 1420°C TIBEE 2 /N o 82585, 13 BIBRE YR
W BRI ZNR A AEAE R S A T it DT IR AR P . 355, 1545 B R S 2 AR e L 7K
Yo T2 o RIS EWLE B 496nm T Bor il K AOG, BA KGO0 .
[0064] (9) 1E38 1 IS 94T, il B A (Bay 1St sEug o) Al s06:Ga0 DY 0005510, 0040z 006
HIR 6. HJEEE BaC0,. SrC0,. Eu,044 A1,0,+ Ga,0,. Si0, LA Dy,050

[0065]  ifflii :

[oo66] skt DAL 7 vt 5 EE L S AR R AR LA K s AL — TR A, fE AU/ AR
EVRPEIRIAEE TR L 1420°C T Bke 2 /M. BB AT RO i UL SR & e e A 2
WA B 1) I 22 AR B K BE TR 73 A3 RIS I AE (K 523nm K SRR &
o, R K36 A .

[o067] %5 2 K&l 3% 7 oK & % 1O O6 YR 1T 6 1 Kk OOk . OB YR 1A E R 6K
(Bag, sKo, 05D V0. 05E o, 1) MgoAT 1605 A (Bag 665510, 02200, a05BUo, 01) (St 97Ge0.03) 2 (Ao 002D¥o. 00003)
05 00305 AL (Bag. 6606576, 015Ca0. 005EUo. 01PTo. 0004) 5 (Sio. 9960, 01) O, 0015 FITE Ao

[0068]  {E2E A2 ip K 380nm FER A A X KOG HRAE RIS BRAE ) 24 0. 04, 7EE K 490nm )
W FRIARS AOGHRAE N 0. 034, 7E K 508nm FRIZx (AR XS AOGHRAL A 0. 02, R 560nm
(B A KRS AR R 0. 024, TR 610nm 2L AR XS KOG R 0. 02,

[o069] W Gl 1 HIUBURh BE 2 Ja , OGIRIE U TE S 3 BT 7R BIAE (S 580nm T A
AR CHIAIR SO CAHXSHEAE ) 0. 0375 HIFH (0.

[0070] (R TAKRUHIAICAREIBER )

[0071] (1) MR¥EA K BRI ARG, B 1 38 % B A8 A RO SRs 1) 2 Ab, A 1) A (La)
i (Ce) VBS (Pr) i (Nd) &2 (Sm) (4L (Gd) &L (Tb) VE§ (Dy) JEK (Ho) VB (Br) %% (Tm) (4§
(Yb) &% (Lw) VBB (Bi) <8 (Sn) 8 (Sh) BLASRALRI Y ot e £ — A LA b AL B0 77 5
Wo WAEILPFEER, FEAOCARF GRS — D, ££ LED RGO T, W] LLSEHLAE S il 2 50
VEIRLEE T ROCIAAR S 7= A /D I R BRI AL PR . T8I AE RO B & 1 4 B R IX L3
IEISEHGE T, TR SR/ B R4S & o

[0072]  FEZES AN » i AKAT 96 A5 A o0 22 50R D sl Koy e KBV AR R i8I i
73 3, FERRS 9 T 22 A AU BT BEAT A b g 3k rhoRoR B R M DGR, T BLE A
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TR IS B4

[0073] XKLL SCARRIVRGV)IE G T L& AP R I 2675 A o ARIE AR B, Hth, a2 1)
W & AR, W] S LED F B R AR AR 1

[0074]  3XLE 55 A1 BLACHT I o L SO0 R AR T, BRI B R LS RO & RS 4 A
(1) 2 B AL gy, BT PLNBURR S IR 7o XLl A S 0 (killer) Hro, BY,
WU e B4 1 R Bk AT A RO S ) R L AR R

[0075]  (2) MRPEA K B, PR pti ok (SRR L - AR b HAB v ol TR e
DL K 5 675 i R ek, HoOR 8 E A 9 F IR s X rds In s 24570 & e 4 -

[0076] M’ M”,(Si,_Ge,) . (Al, Ga, In),(Sh, V, Nb, Ta) (0 messa/s-sersmnin Xn: B R,

[0077] (AW 2N (Ca) EE (Sr) B (Ba) LLIEE (Zn) A R4 ik B —Fi LA
ERIeE, M7 R NEE (Me) JHR (Cd) VEL (Mn) DLABE (Be) 4Rkl i e —RPLL BT
%, R &M La. Ce. Pr.Nd. Sm. Gd. Th. Dy. Ho. Er. Tm. Yb. Lu. Bi. Sn PA}z Sb ZH & f¥14H +hi%
PR LL BT ER, XA T B AT P AR (B) V&L (C1) VIR (Br) 414l ik
BHET, UK0.5<a<8,0<b<50<c<10,0<d<2,0<e<2,0<n<4,
0<x<0.50<y<0.50<z<1),

[0078]  (3) A& HRMRER — IR EL H A H 5 24 1K RO B 00 T iR R e e MR 7
e, 2l A 2 T ar s X

[0079] M’ ,(Al, Ga),,(Si, Ge) Ous.0,:Eu,, Ry HIES DB 2951 B3 AH 25 T 525 5X

[0080] M’ (Al, Ga),(Si, Ge) 0.y, Eu,, Ry KIS INB 285 SE B

[0081] (A A, M JEM SriBa.CaMg PLA Zn A0 PGB —F L BT s, DL
R &M La. Ce. Pr.Nd. Sm. Gd. Th. Dy. Ho. Er. Tm. Yb. Lu. Bi. Sn PL & Sb ZH i.f¥) 21 Hh ik £ 1)
—FLL TR, 0<p<1,0<x<0.5,0<y<0.5),

[0082]  (4) F0. & B R #h 1T H. FH #6452 1) R D6 A4 IR A5 00 T e il FEE A 5 kAR D1t 7 i 1) 24
SR AR Y T 5250 5

[0083]  (M”, M”, M” 7 )M”” ,A1,,0,;:Eu,, R, ( 3, M &M Ba. Sr DL Ca 4R 2 ik
PR —Fh L L c M7 2 B (L) VB (Na) VB (K) AR HI (Rb) 2R R R 20 A e B 1y — ol
LL ERIITE, M7 2 Dy, M”77 J& Mg Mn, R /&M La. Ce. Pr.Nd. Sm.Gd. Th. Ho. Er. Tm. Yb. Lu.
BiSn LA Sb 4l Al Pk Ber—M L ERIJTER, 0 <x < 0.5,0 <y < 0.5) iR ax
F SR o

[0084]  (5) A T UGEAS T G EERE: - IR BB 78 ROGARN iR i e
PRI T, LSR5 X

[0085] M’ ,_,(Al, Ga),(Si, Ge) O, sursesz:Eugs R,

[oo86]  (~xHr, M A2 M Ca. Sr. Ba DL S Mg ZH A P £ — AP LL EIICE, R 2N
La. Ce.Pr.Nd. Sm. Gd. Tb. Dy, Ho. Er. Tm. Yb. Lu. Bi. Sn A Sb 24 i 120 Fh i £ 6 —Ff LA
FHEE UL 0<a<,0<b<10,0<c<8,0<x<0.50<y<0.5) £RHK
B AHNHATHB I

[0087]  ARYEA A B, IX L8 5 ' AR 4

[0088] (Bao. 9648510, 01EUq, 025D, 0002) 2 (Sio. 9sG€q. 02) 3050006~

[0089] (Bao. 969651 0. 015080, 0058 U 01P T, 0004) 3 (Sio. 99G€q, 01) 05 0018~
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[0090] (Bay, 665510, 02210, 0052, 01) (S, 0:G€0,03) 2 (Ao, 005D, 00003) Os. 003045~

[0091] (Bay, 905510, 072N, 00sM8o. 005EUo, 015) 251 (Alg 6001D¥o, 0002) O 0005

[0092] (Bay, 1551, 00520, 005EUo,. 075) sM&o. 99MNg, 01 (S0, 995G€0. 002) 2 (Gao. 0001DY 0. 0001) Os. 0003 >

[0093] (B, 95570, 04210, 01 Ca0, 0B, 02) oM (S 9Geq. 1) 2 (Gag, 0001DYo. 0002) Or. a00ss ~

[0094] (Bag, Ko, 05D, 05E U, 1) MoAT 16027+

[0095] (Bag, 15570, sBUo, 05) sA1 12, 5021 19096DY 0. 000045 T0. 005035, ao7s~

[0096] (Bay, 475t 5EUg, 03) Al 509:Ga0, 4DY6 000551 0. 00404 006

[0097] {1 A1 T LED 7% /DA BeAT A BCH (o~ H OB E

[0098]  (6) AKRHIHIELETERR # — $EMRER AOCIRR A OC ARSI / 8iA Rk I HI &4
2 #h — R R RO A T — B DL B RO AR S Wil TR AT 2 LED BLAC N RS REAT
FR B ARE M LA R e A =

[0099]  1E A B IR SR BEAIZS HAE LED T AR, @ b &5 F A% B3R g 4B, X L
LA B A, FTRARIN AOG e ATAT— R 0 T 7 AL PR e ot Az e .

[0100]  FH UL, BEfE BB RO AR E I, B, & T TR0t oo, m HAidE T T
PR IR/ B G HIR E R LED e 7R RZ) 60 ~ 120°C (Y AR A 4 LED T4
), MR AOCARAE L, BB BIBGE « 2E— 2 A0 S — B SR b 1a [ W 520t
Ao B LAE Y LED HEAOGRAREE , Ron BRSOG4 fir o HUERME, RERR &R - $EIR ER ROt 14, R
TR B G R — 20 C G I RO MR T 12 4R W R e )5 Y 1ok B
JETE B ROt 5 2T B HA S0 A i [R] I BA e A U B B B0, R -
1 b R 6 A 16 FHAE ZE K 300 ~ 500nm F 36 ] Py (19 88 R0/ BER &MURN G IR FH AR 44
¥l

[0101] 53 AR AR s, T ok B X e i L A2 2 B A, BR A5 2158 % 47 6 I BUBhIR
DA, T UAE BRI YR TAE RS BT e 2ok

[0102] L) PHBEIE A T A5 W €0 ~ 2L (il X I AO6 Ik

[0103]  [FJIS, B GRS AeE R £ — B IR 6 R 6 A e SRR ER — B ER ROt IRl e
() A 2R A48, S d s (R / BSR4 LED UG, BEs 15 3 BT K22 A aria (ot
B B oG, FERR Eh AR TP RS DL SRR IR R A% T B AR TN R A R 2, B A
RS DG ERRE TR AL , XSO T A A R . IR FETS BIRDG, A8 S RO A R AR E
PERL R o et JUT T2 25 Y

[0104]  LUN, HEAH UL T BRI A DGR DL e

[0105] (2 1 ST =)

[0106] 55 4 B &R R T AR UIRISE 1 SERETT B AO6SEE IR .

[0107]  ILRIGEEE 1| AR BA2d T LED Jufh KA M A RO E 1, A 4E A A0
2R T 2 LR 3 IR AR 2 BB YN LED sk AR IRED 4 SRS B AR RET 4
HIJEEHB 5 Y LED Joft 644 LED Joft 6 KR EIZR I AR S0k 2 LR 3 Wi Au 44
BRI HLEE 7.4 LED Joft 6 LAKHIER 7 FIARARES 4 — S B IE 6 IE R 2 B IR 8 R &
TEE B 8 T HIAOGIR 9V HATIZOGIE R 4K 2 LA 3 R LED Joft 6 I8 HIgk 7 23
R H AR B2 B T 10,

[0108] 1A 2 LUK 3 J& Hfhufte St DA K 3 et B 208 PRV 8 A 5 < PR BCHYS » £E 31K 3 18
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B RIARIRAER 4, 24 T A5 DA &1 308 1 S FIOES 4 v i S 1 O P B g ) e e ) 1 b I R
o

[0109]  LED Jof4 6 & & 513K 460nm [¥1 8 2611 GaN 5 LED Jo i, i HAT 6 5 Ik kG 4%
PR R 2 [F 28 FEAIRED 4 BIHE 5.

[o110]  Z5EW G 8 RIRA T RIJCIE 9 WAEM IR, B GEENE N 2 AR 4, 25 LED Joff
6.

[o111] ROtk 9 B T A I8 BT A8 B 712 Ah, il B (La) Vi (Ce) (B (Pr) .
B (Nd) V&2 (Sm) JEL (Gd) V&L (Th) JEH (Dy) Bk (Ho) JEH (Br) JEE (Tm) J4& (Yb) JE& (Lu) B
(Bi) % (Sn) Ef (Sb) LALLM H e B8 (1) —Fh LA B R HL0E 7 o

[0112]  EAKUL, Z5H IR 8 IRE T K IGIK 9, %K 6k 9 AEX ShEms £ — 41k B3
TR AR B E AR S DU S5 A S In 148 2450

[0113] M’ M”,(Si,_Ge,) . (Al, Ga, In),(Sb, V, Nb, Ta) (0 essa/a-se/smni Xn: Bl R,

[o114] (AW 2N (Ca) R (Sr) B (Ba) LLREE (Zn) Az Pk Ren—fh
LLERIJCE, M7 AEE (Mg) V& (Cd) ViR (Mn) BLABE (Be) dLpkidl e sk ey —Rr Ll L)
JC%, R /2 M La.Ce.Pr.Nd.Sm.Gd. Tb.Dy.Ho.Er.Tm.Yb.Lu.Bi.Sn LA K Sb ZHmf¥j2H 2
LR — ML BRI SR, X2 H TEUS A P E g (F) V&L (CL) R Br) gz
BT, HH0.5<a<8,0<b<5,0<c<10,0<d<2,0<e<2,0<n<4,
0<x<0.50<y<0.50<z<1),

[0115]  S5EREE 10 H PR P4 i, 38 1o SR P - I R B30 PR U P A 28 () A A 0 v,
JCRGH A FECR G2 TEAR

[o116] %5 5 [KIJ2 LED Jofth 6 HIEH &l LED Joft 6 A4 « 05 5 A0 FEAR 61 78 6 5 A 2k
B 61 TR AIN Z2pP )2 62 4F AIN 2230 2 62 FIZRI52% Si 11 n 4 GaN ()2 (i
JZ)63.7E n Y GaN £ 2 63 FAZHHIFEL'E 3 21 InGaN #JF 2 64A F1 2 J21 GaN FHEY 2 64B
M T 1) MQW64 \ 7E MQW64 T 5 Mg #8241 p 2 GaN £/ 657 p &Y GaN fu)z= 65 FJE ik
(1145 7% Mg 1) p 7Y GaN £:fill )2 66 7E p Y GaN efiltZ 66 1 5 111325 B AR 67 7632 B FL AR
67 b HIELE A7 B ) WIAE SEUT oA T R R B R 68 TR FR i %1 R 25 p Y GaN $2
fil 2 66.p % GaN £ )2 65 .MQW64 LL K n 7 GaN £3 )2 63 [— 343 11 &5 H 1 n &Y GaN 412 63
IR n LA 69, I LED Joft 6 B VR4 ROG)Z A4 MQW64d XU iR gi i), R4 2
FIEEN AL BRI SARTT L,

[0117]  $:&, M T ACEEE | BIHIE 7 iES AT U o

[o118] G, I AT B ARAE AR AR AR AT P N T, TE A SR 2 DU 3 I R ARAE 4L
TN TR FHELTE B, 75 4K 3 EIERES 4. B8, TEAIRES 4 8 F RS Babs LR B [
5E LED JGft 6. 45, 4% LED Juft 6 B ALKk 68 FF 4k 2, BLJ n Ml FEAK 69 F1F 4k 3 A
Mgk 7 iR, BE, I AEAIRES 4 EENE ATURIR G T 2064 9 BRI, 258 LED
TofF 6. A, TEM R O B el N5 T LED ok 6 ek 2 LK 3. # il
TERLT P VE NG, 78 S0k 2 LU 3 598 R T O s AR ) 23 B i 10, 4255, i 24k
2 UL R 3 A AARHESL KT o

[0119] B35, A ROGEEE 1 BB ET Ul

[0120]  EIH T4 2 DL 3 ST RN B MR e B e B I L, 75 LED Juff 6 1 MQWe4
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RO, I AT MQW64 1 R OGIRDE ST 21 LED Joft 6 BIANEE, i RO6Hk 9 M. ROt
&9 RS LED Joft 6 WA IDG CLUR, BROM “ R0 ) Sh UG, i F it &
SOCFIEUR D CIR G TEMRER 4 I AE B R (0. It 6 AARIRES 4 1 N B 20 2 )
BEHE 10 [r] SN AT o T3 A —80 73 B E O CAEMIRER 4 (0RHEKT P BER SO, 28 28 BRI 10
[F] S0 A 5

[0121]  RPE FIRIEE 1 907 P ROLEEE 1, 5e15 B LU R BB

[0122]  PRA VR ARG 9 25 IR 8 25 B ARRER 4, Forh R 56k 9 B 1 18 5 48 11938
TR 2 AR IE DAL S R, B LA RR B R G AR (R RE AR e T, BRAEH I RO RE &4 AT K I
%, A A LED Jof 6 A5 e e Bt .

[0123] b T 38 ik S 0L S0 30 e 8 A0 9% Ol 25 i 19 I 2 ZAb b Bl £ 0 Bh L e KU,
BT UAIE FH T 3 B 22 Ao Rig BeOG T BRAT 1Rl i A, A0 H ] U & T AR 1)1 24 5))
ko

[0124]  pH T 38k I8 A0SR SRS 500, RE A% SCEI 25 M) 1) () 52 0l 75 i, BT LA An S W R O6 A4 1)
R, AT UM N ROEEEE 1 RS RDGRI B & A2 AR 1

[0125]  F3Ak, ¥ Ak 9 P E I ROGARIRGAE H 2 n] e 1, 1B A e R ROG I, B
REATH] YAG. ILA s 00T, an UMW A R E 1, WA F Rl e 0 & 4D AR A ke AT« B
P, AT LA 7R 88 (1K) LED TG YAG (KR GECE AL RO 9 IR e 75 B A
LED JoftFA1 B 2 AN IR I RO G IR R OGRS E P A G KOG 9 BRI .

[0126] A, 7E50 1 SEHtiy AN, Ui T R HAE B B IR 8 FR-A KOG 9 I R, Horp
ROGHR 9 AR S ER 2h — B IR Eh i HLAB 2% T A6k, (8 BB IEs N3 2451, AR
Al LGRS TE A H I ROGA 9, Xt T RS mmREE - S him Hil i #8221 x4, 4
AT LR S5 2SR i 45 4510, R

[0127]  AHYH T M, (AL, Ga), (Si, Ge) Os5.0p: Eugs R, IS N5 255 B

[0128]  AIXTSzgh M (A1, Ga),(Si, Ge) 0,01 Buy, Ry [RIER KI5 2451

[0120] (A H, M JEM SriBa.CaMg PLK Zn 42l k£ —Fh DL B JeER, BA
J R &M La. Ce.Pr.Nd. Sm.Gd. Th. Dy, Ho. Er. Tm. Yb. Lu. Bi. Sn LA }% Sb ZH k1402 ik
B —MLL ETE,0<p<1,0<x<0.50<y<0.5),

[0130]  J34b, m] LIRGAE A E Rk 6 9, X TS 8 i H 45 2 1 kO
P, AL B A T LU B S50 s a8 287 I O6 1k,

[01311  (M’, M”, M””)M”” ,A1,,0,;:Eu,s R,

[0132] (&AM 2 Ba.Sr LAK Ca 420 2 kB —Fh L BT, M7 2 N2
(L) vBh (Na) VB (K) DLEEN (Rb) Al dl e A s B —Fh DL B s, W7 42 Dy, M”77 52
Mg.Mn, R &M La.Ce.Pr.Nd. Sm.Gd. Tb.Ho.Er.Tm.Yb.Lu.Bi.Sn LL& Sb 404l ik
PR —F L BRI 0 <x<0.5,0 <y <0.5),

[0133] 4k, R LLRIRATE N — R 6K 9, Xt FES - &)@ m iRl - S shm H
B T ROGAR, 5 AR S T DT B9 SE5e X FEs I 4B 24550 R RO A%,

[0134] M’ ,,(Al, Ga),(Si, Ge) Oy spiieseso: Eugs Ry

[0135] (AU, M" &M Ca.Sr.Ba PLJ Mg ZH I 2 a2 i) —Ff LA ERJITER, R A2 M
La. Ce. Pr.Nd. Sm. Gd. Tb. Dy. Ho. Er. Tm. Yb. Lu. Bi. Sn PA}% Sb 4k IF14H 2 Hp ik £ 1K —
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LERTR, R 0<a<1,0<b<10,0<c<8,0<x<0.5,0<y=<0.5) WAL
9.

[0136]  54b, il 20 & 3K 48 R 6 ARTS BT, 441 4

[0137] (Bay, 4645510, 01EUg, 025DY 0. 0002) 2 (S0, 96G€0. 02) 505, 0006~

[0138] (B, g5065T0. 015Ca0, 005EUo. 01P T, 0004) 3 (ST, 09Ge0, 01) 05, ao15

[0139] (Bag, 965510, 022, 005EUo. 01) (S1o.97G€0.03) 2 (Ao, 062D¥0. 00003) Os. 003085~

[0140] (Bay, 905510, o720, 00M8o. a0sE o, 015) 251 (Al g 6001D¥0, 0002) Ou. 00045~

[0141] (Bay, 1551, 0052N0. 005EUo. o75) Mo, 99MNg, 61 (S, 998G€0, 002) 2 (GA. 0001DY 0. 0001) Os. 0003~

[0142] (Bay, 051,021, 01Ca, 01 E g, 00) Mg (S gGey, 1) 5 (Gag g001DY0. 0002) Or. 00045~

[0143] (Bay Ko, 05D¥0. 05E U, 1) MgoA T 6057+

[0144] (Bay, 5514, sEUq, 05) sA L 12, 5621 409960 Yo, 000045 10, 005025, 0075+

[0145] (Bay, 1St sEUq 03) Al 509:Ga0 4DY 0. 0005510, 00405 006~

[0146]  BEALIH T LED 8¢ /MU REAT H A A B~ B EOLHR .

[0147] 534k, VE 4 i 1i] LED Juft6 S EIOGTBUR 1 B0k B, 0 m] DAAH R MQW64, 753 5 41
BB 61 — MBS R . B, BEEIE E A5k 61 _EAEDGRETERE AL R,
[0148] % 6 /247~ LED Joft 6 HIH e i) =4 el o 1 LED Joft 6 S A A i A 1]
GaN ZEMR 70 [ RIS, 4408 T 4636 5 B U0 I AIN Z20h 2 IR R o 1 RE 85 R FH EIX A 1) GaN
FEBR 70 b VEIEAE GaN - A G ST U LED Joft 6. 5 4h, AT DOKER AT T H S
SiC. A1GaN 55 HIFFRHA B LED Joft 6 AF A GiiAE i .

[o149] (2% 2 5Lty :0)

[0150] 57 7 BRI R IC TAC R R 2R 2 ST SN A3 E,, () RARFIFLE, (b) A& LED
TEM RIS TR K o A, MIUER 1 S 75 3R 8 204 B2 R 23 R AR IR AT 5

[0151]  JbAOGREE 1, 1E 4 D6 Ui R A8 4% v B Ay LED e 11, w3 7 Kl (a) Jia, 49
5 22 Au Y (bump) 12A ARz 12B 55 LED Jof4 11 M/ SRERE ¥ R ST A4 G 23 22 2562 1
(su” b—mount) 13K 73222k e 13 FIFAK 16A FIMRER 15a R TR AE A 5 PR
EHE Ag X (paste) 14 22 I HLE 5 70 2248 )88 13 ML IERE I S 4K 16BLE K 16A TR BCE K]
TCAERYNER 15CAETCIF2RANES 15C HrBEE KA S ST 15b,

[0152]  LED Joff 11 nss 7 & (b) frow, (46 RO MR 540 F6M 1104 AIN Z2ph |2
111 n B GaN IR 112 A HECE 3 JZ [ TnGaN HJF RN 2 JZ HIBHASJZ i JE ) MQWL13 p
T GaN AL 114, p B GaN #5fl = 116 AETE R R ZIER 2% p B GaN 2/ 115, p B GaN £
JZ 114, MQW113 BL K n & GaN £ )2 112 (—35 50 1hi 5 HH 6 n & GaN £)2 112 IR R n i
HLR 11645 p Y GaN Bl /= 115 TR p M HEAR 117, Jf U AR 00 B & T AR 15a
T O F 7 2R FL T2 AR 7 22 ke e 13 Ak

[0153]  7p2zhe e 13 41 7 K (b) o, A6 AE n B ARE 134 B3R THBCE R n M
B 130 7E n R IAR 134 B)—#7r EURCE R p A SR 13146 p B 3K 131 &
BCE R p M HAR 132,45 n B AR Z 134 BYJRTE—0, RIS FRED 15a RG34 5 & i
n MU EAR 1330 n U HER 130 20 Au FEHR 12A 55 LED Joft 11 B p M HAR 117 38, 54t
p AR 132 22y Au [k 12B 55 LED o 11 /Y n AR 116 XERIF 55 de 7 AHIE
[0154]  #EIAR 8 VR T AES 1 St 77 b i WA 644 9, BEENE A BIFARES 15a LLFE
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T BB LED i 11 LU 7> 2225508 13,

[0155]  TEARIRER 15a Py [E 52 LED Jofd 11 I, 1 S EEAEARER 16a 1A 15¢ ¥k Ag JIX 14,
e H Ag I8 14 ZEMCIRER 15a P4 [ 5 7 22 2358 130 SRJ, ik Au B 124 DLK 12B #4%%
LED Joff 11, SEAT 8 P BORG#5 H LED Jofth 11 R EAE 7 2 e 13 bo 55, 3 p il 132
UK 158 I M2k /S RE . AR5, LA A6 LED Jefh 11 DL o 222 8 13 17 20, B g
JIR 8 TEAMARER 15a % H] .

[0156] XA, X T2 THOREL 15a (3K 154 DL K 158, ¥ 2 B 10 B2 4 J i e
[0157] %8 RIS 2 S 7 AU R RS 1L B T 5 | 9ty SRR BUR AL, th ik
REAEI 25 T MQWLL3 (998 e MO = JE AR — M & 3, BT LB R B P e 1S B4 =i
G, LA R 322 e S 13 IR T4 XS ER L R AR DhRg, P AAEIXFE 0L T, I REBE B 10l T3
HX) LED Joff 11 FIBEER

[o158] (5% 3 Sy =)

[0159] 2 8 2K n R T AR BEE 3 57 A\ A B3 B i .

[0160]  BhRJEEEE 1 MECH AEMFR IS EW G 10 R b, WE HAEH7ES 1 L
F 2 Sty b Ul B RO 9 (B SEUR IR S5 B IR AR B IR IR RO 82 18,
NEE B PIRES 15a 2 HW R 8 4425 T R I61k 9.

[o161] 4% M8 iR A5 3 S 7 AR CEEE 1L R T 56 1 LLACE 2 st AR IE SR 2
A, B FLE LED JCAF 11 R R A MERR R 64 9, BT LLREGE B 1111 Bl 3 AR 19 5% S R (1) e i i
[RIANE RS ORI T B I, BEAEERS BTG 10 B3R I 350% R I gl S 1) 6, 76 k6
2 18 AT IR A AR B J 1] SR A, W AT B iy B AR e R RO E 1.

[o162] (5% 4 Sy =)

[0163] 2 9 IR KR K T AR A 4 St 7 N ROCEE B RHILE . &, fIsE 1 2
553 St 7 2R A 6 Y B 3 R AR R AR5

[0164] R GZEE | BRI 2 IER MK AR WA R OEEEE 1, BFE :LED Joff 11 55
T-MLED Joft 11 K5 E 6 I R CARIE 18 WA AR R 19 i TR M 25 A IR A4 R)
R AR 20 #5487 LED Joft 11 P # R 21,

[0165] K ARHER 19 76 FARES sl B AL B 2 F BB 2 (R FHAESS | 2250 3 S
77 AU R R 9 IR IR E 18, B AT InHb B A — AL T RIS E . K
U, 7655 1 BEEARA— 1 b, 22 WENRI & 64K 9, 8 I %t AR 150°C R BEAT kb 22 55 22 Kl Fi
FURCGY s ISBIEIEAL . DL I AL 1) R EARJZE 18 17 BB SR 2 B, 1EAT Ink
ARPE, AEE 1 DLRCE 2 IR — AL

[o166] =44 20 £E PN F# EA G ST 15b, A M LED JoAth 11 R 5196 5 5 7R3 K AR
#0019 177 1) B R 16b, T Rk A S R 59 T AR K AR #0019 1 3R 11 T G AE [R]— T
o FHAN, AR SO 15b A IR A TR Y, TS T RER R 16,

[o167]  PREEFEMR 21 BAVE N T H Au FEH 124 DL 12B % LED Jof 11 RAEsR i b
(KA S5 B 22 (AT 26 2 21A LUK 21B, A543 /2 21A UL % 21B B BB SR 4E1E A 4 i M B AR 21
V300 T 5 71 88 L 4% PRl e T L

[o168] MR LR 5 4 SEil 7 AR TR E 1L BR T 28 1 25 3 sl 7 Xk sk 2
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5 BRI A A 33 2 5 R RO A 9 4 BRI ISR 1) RO A8 2 18, it LIS R4 9 e i = 18
(RTINS 7K T R 12, 72 380 ] S FH PR ipe A 4 P B R AP IR RO 1.

[0169]  4bh, TR IGIRZE 18 I T2 W ERI L K I FAKE 25 i ok FEIEOIR 1, BT LLRE
BAR R R IR Z 18 BITER B 2%, BE SEIR iRy B IR AR B RO 36 1

[0170]  S34b, BRUAIE I R OGIRIE 18 [MHEIAL RE /b RO AR 9 AE &, B LA g% ST
RAHEE 1A R

01711 (5 5 5Lt 77 )

[0172] 25 10 B2 R R R T AR S 5 suili 7 UM RO BRI 87, FI2E 1 2
55 4 St 7 2R o A XS R IR 4 SR FH A R 39455 o

[0173] B JEEE | AHE AR%E05 ) Y (0. 3X0. 3mm) [ LED JofF 11384 LED Joff 11 1)
HT ALN 4 B0 43 22 2 S8 13\ FI5) 22208 I8 13 R4 3R 40 224 LK 22B. % &f LED Joft 11 B
Je by 4 13 FEAF A LED Jof 11 5 HH R GHEAT I A AR 38 1) FH AR R B R A B I AR
B 19K AT HRAS 19 FH4r 222888 13, FARHE 224 UL Je 22B 25 ) 4 — A1) AR i 3538
T SR 3 35 2 38 230 AR AR 19 T A AR A LED Jo 11 &S RO GREAT Bl 42 il
[RGATEAR BRI TR, IF HAA 5 LED Joff 11 BL—E [ R RS Bl E K RO 18,
[0174] 322 13 TESR ALY B FE A S 10 I AT 48 2 21A DL & 218, ik & B B AR
SAREE 224 UL Kz 22B LR ERES 22a DL A 22b b, AEAR LR )R 21A DL 21B 5 SRR 224 DA
K 22B A IER:

[0175] AR 19, Sk X AE SRS 4 St 7 2 U B IS 1 LLACER 2 st (R e kol
K JZ 18 BB AT NG R B 625 TR . 3 40, 7R DAk 2 1 () B, 308 3 %o T2 s 3 1
FRHER 23 BISE 3 PIBMIEAT ALY, B FARSE 224 DL K 22B — R4 B . KOGIKE 18
S Pt 3R 3 1 A B SR IR T, TR LED JTAH 11 2 [R) BLAT XS BT S B 11 5 11 1) o >
A& 1

[0176] AR LRIKEE 5 Sl IR CEEE LR T 1 25 4 52ty Wk st 2
Ah, PR AR 19 BA YC2A IR, BT LAREAE M LED JoF 11 & 8t H e RITE R 6K )E 18
Bl U R AR 0 R 6 VR A e R S B BT HEEE Y L

[0177] 5541, B 1 LED Joftf 11 BRIl 35 38 o e vy 12 v i 7K 2« I W P B A RIS ZE T 4%
P REES AT, e 2K AT M1 IR E 1) B e B K A W R R e 38 1,
[o178] (% 6 SZjii 7y =)

[0179] 25 11 B2 R R R T AR 6 suiti 7 M RO B MHIME . 7, F 1 2
55 5 St 77 2R % B B R AR R A5

[0180] /R e E 1 AF HEUER 5 St 7y X0 S48 224 LUK 22B R THEP L A T
HH A TE A4 AT 26 )2 24A.24B25A DL 25B [RIPEEEIEMR 21, AiLk)Z 24A FiT 25A UL KAL)
24B 1 25B HESL 26 S ER:. 746 AER)E 24A.24B 21 Au b 124 UL 12B, fif 5123
A (11X lmm) [ LED Jo4F 11 B ER: .

[0181]  AZRJZ 24A DL R 24B JE K BAT LR FEAE i K AR 0 19 B B3 iR Tl BRI
FORHI AR .

[o182] MR LR I5E 6 SEil iy AR 2R E 1L BR T 28 1 25 5 s 7 Xk skt 2
A PRA I A A H0 8 19 RN P e AR 211 (193 T 1 B 1100 1 0 5 A B ) A 4 |2 24A LA R 24B K
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F, T AL T B 3b B R 97 1 B A R e M, AR 4 19 AIAR 2R )2 24A LUK 24B A
o R IR B o HHIE, REAE AT ) My 1 A AR A 19 IR B A 1m) RO E 1 N SR
REAT B AT AE AL R AR R RO E 1

[0183]  by4b, PR il il SR FH P S S 21, Fh 5 BRH IR S5 (1 DT I T 58 2% 2 M U1 1 4F i
hy 5 P B BEARA R b — R T R A ek B, i DARE AT 30 A 7 T Re At R IR K AR e A Rl
BE Lo

[o184] (5 7 St /7 )

[o185] % 12 B RN T AR 7 Sl X HI1E R 624 % & R ek 22 B 1)
FIRLKE . 1A, P 1 225 6 STy IR #4350 20 6 B 1 3K AR R R 5

[0186] DLV ET VeI 2R E 30 BLHE AE IR LED AT 31 0 AN LED AT R 5T H 6 24T 3
FEHI SR 32 6 WAE SOk 32 (IR IER B 1) LED AT 31 K5 H G T I K AR 3 il KOl
K Z 18I TR HOG TS AT 126 FE SR PRIV B T AR 35

[0187]  LED AT 31 XJ2& T-HH GaN & F 4 =74 1) LED Jofth i) A& 6 1K 460nm (1) 35 {5
s TEJBR TR A g 25 B0 2RO, b 2 E 1) RS Ya [ Y o

[o188]  ‘Folufh 32 HAA ¥ M LED AT 31 N6 S 5 30 B A 77 19 (99 S S THT 324 JECTHT 328
T ST 32A 8% S5 Ja S NS48 32 WIRDGET S NI BIUR} T 32C, 7ERCIH 32B FiRE 1O
5T Z 330 4N, AEBURHE 32C FBCEA HBAR K ROGAEE 18, iZROGAE 18 HER Tl
8 FH B sE N 2 A1, 848 F T M La, Ces ProNd. Sm. Gd+ Th. Dy Ho+ Er. Tm. Yb. Lu.Bi. Sn.
Sb LA S AL J5T A I B 0 — Al LA P B0 0 R A 6 A4 A 1o

[0189] Y AhIHIAR 35 Wi TFT (Thin Film Transister) JEAR W2 I8 FERIEAT
2B, AN SR 32 K OGE D B .

[0190] % MR LI GH TS AT 52 E 30, LED AT 31 MRS HOGA Sk 32 # S ABIRHE 32,
FEMURHE 32C L& B IR ICMIE 18 L, LED AT 31 RS i K AR A (B 60k, 37 1 Wi
[IHR 35 A .

[0191] 2R LIRSS 7 SE 77 UMM A A ek 2 30, BR T AESE 1| 258 6 sty A it
I ARIERR 2 4h, AT B T a0k 32 # SRt B EM R TS AT 268 30 [ TH e
IR ICARE 18 BEAT WK AR &I, BT LRE L (6 VR A RIS B R 4P 1952, F B s
P75 o K 12 R B R A, A DR 5 T FETE LR B A VR R B A I I R, R
7 R B AL R

[0192] 74k, HT RGKE 18 %t 75, Br CAZE T80 LED 4T 31 Bk B HIRA A,
REANE G 0 T B, SICHYT R, A6t 50 A P vt S5 1 PR 179 182 2% 1100 m] At P e T 3 4G o

[0193] &, 7R 7 SEili 7 2, SR T LED T 31 R4 HIDGAE KO 324 A3t @it
Jeik 32 SRR G (B AT DR A B E R 324 FIAA R 490, BUAR SR T 324, TE il
JES 1T 32B 2 B A PG NG, BEAEXT S 6 1R 32 R EHERIE NG J7 i 5 S 77 ) K AH T
T3 o

[0194] 5541, /BN LED 4T 31, B T ARG GG BB A, nT LUK A R ST RAME AR E
[0195]  (AE LNk bR H R m gEME )

[o196] G LA b fir 1 B EKTIX A, MRS AR B, BT B 1 3 A8 FH OS2 4, SR T
La. Ce.Pr.Nd. Sm. Gd. Th. Dy Ho. Er. Tm. Yb. Lu. Bi. Sn. Sb LA S 2L i = ik £E 1) — Fp
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LB R SESG 0, B CUROE A R AR e PEAR BIRas o IR, AN By 7= A A ol (9 e 28 2 At i
¥, BEMHDEIEOAEI = E . 5351, BE AL DA fiv WA 4 48 K 2 500 5% 5000y, g
SO AF 1 o

(01971 534k, KM T i BE A e M A B 9Ot A7 dmhe M £ i T IR G AE, BT LR S0
R T T PR LR R AR IR PR R KDL A B
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