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20 MBI TRESSEN n BIERIENE. F—SRHENE _SHHEMUREBEFE L8
EABHE LR HEE.

B—SHEBERET—NEEH, EXNEEHPEFEEMNERKB RN ERDZE
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AR Bk BAWIEEKRS b &R 360 B 495nm. TH, REHHGEAE
[IRFE 440 2 480 nm FIBHIE . BUMTIRIERIR A E R KL RFA 560 B 700nm i
R, FEMREKRLE 600 2 680nm Hii.

B, Fian, BEERRSEERARS R, AR B4 RS AR

5 VITOEEH RS N RB LIRS N RRBR O AKEE .

B RICAEIE N, E /DM Be, Mg, Ca, St, Ba, M Zn PiEFEHK—FTE, EOM
C, Si, Ge, Sn, Ti, Zr, # Hf PEFH—MTE, HEMBHLITR (2) PHEBHNED
—MTEBITRENL.XE, Z BEH Eu, Y, La, Ce, Pr, Nd, Gd, Tb, Dy, Ho, Er, Lu, Sc, Sm, Tm,
and Yb FHIZED—FuRMMmLITE.

10 EENTE, BTRLteBHEWE, fl, —MAERX LSivNesxsv:Eu BH
LxSivOzNenx+ny-23z:Eu RANFHLEY) (L & St F/ECa, B X, Y, HIZ AL R—/MER
HFEERAFHEGENR X=2 fl Y=5 B#E X=1 1 Y=-IRFEN. IRENAERTE
et M—FIEE R TEFOLERRSPEET Si AR —MER KL= RHE Y
*e.

15 KPP BBl 7R
Sr2SisNs:Eu,Pr, Ba2SisNe:Eu,Pr,  Mg:SisNs:Eu,Pr,  ZmSisNs:Eu,Pr, SrSi7Nio:Eu,Pr,
BaSi7Nio:Eu,Ce, MgSi7Nio:Eu,Ce, ZnSi7/Ni0:Eu,Ce, Sr2GesNs:Eu,Ce, BaGesNs:Eu,Pr,
Mg2GesNs:Eu,Pr, Zn2GesNs:Eu,Pr, SrGeNio:Eu,Ce, BaGesNio:Eu,Pr, MgGeiNio:Eu,Pr,
ZnGe7N10:Eu,Ce,  Sr13Ca02AisNs:Eu,Pr,  BaisCa02SisNs:Eu,Ce,  Mgi.8Ca0.2SisNs:Eu,Pr,

20 Zn .8Cao.2Si5N8:Eu,Ce, Sro.8Ca0.2Si7N10:Eu,La, Bao.sCa0.2Si7N10:Eu,La,
Mgo.8Cao.2Si7N10:Eu,Nd, Zno.3Cao0.2Si7N10:Eu,Nd, Sro.sCa0.2Ge7N10:Eu, Th,
Bao.sCa0.2Ge7N10:Eu, Tb, Mgo.8Cao.2Ge7N1o:Eu,Pr, ZnosCao.2Ge7N1o:Eu,Pr,
Sro8Ca02Si6GeN1o:Eu,Pr, Bao.sCao.2SisGeNio:Eu,Pr, Mgo.8Cao.2Si6GeNio:Eun, Y,

Zno.sCao2SieGeN10:En,Y, Sr2SisNs:Pr, Ba2SisNs:Pr, Sr2SisNs:Tb, F1 BaGaiNio:Ce, fE% 3 &
25 FrRHIR 4k, BAh, A (SrxCai - x)2SisNg:Eu, Sr2SisNg:Eu, CazSisNs:Eu, SrxCai -
xSi7N10:Eu,  SrSi7Nio:Eu, F1 CaSi7Nio:Eu s 048, H S Mn RN .
MmH, &—4 M Mg, Ga, In, Li, Na, K, Re, Mo, Fe, Sr, Ca, Ba, Zn, B, Al, Cu, Mn, Cr,
O 0 Ni PR s P BRI TR W U AHEE LEARNF AR P XS TEREE
EHWR MR R ERMAEE. LHLE, B, Al Mg, Cr 1 Ni fE5MHRE.
30 REHEITRIEFEA—FEAY R, —FELy, —HBREE, —MEELs
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Y. et aRFERFREN=MEFAE. AW, Yo M Sm FREF-_MEFHEN
Ce,Tb,H To HFRFWH HFASE. LML TENENDE LA R, ERBRTILEN
ROottERE. EHYIME, HETESEAYMIBREREARE, BF MR, %
MR,

5 5 Mn JE AT BRI H KRB FEE . La # AL FIRER T, He sl
RS PRIAR, FAM (La0s) MHRERREEHELKRE NMRERCREERS
HSEP . X Pr g EARIMERT, S8 (PrOn) HiFH. MEFEHHLITE
FULA 2203 R, FULHER —FIEb 2 RALROEILY, BRNEHE. SENDIBER
BEAEFSPH A 800°C NTRBEILE, '©- —FH PreOn Bt B EHKL . PrsOn

10 REHMARKBSIFE, BETS LT KRS BAE K PreOi.

# (B TEAH_MA=MEGFEATRAT L. ERRANKRES, B
BAEREAR. 2 EwOs RAENERMME, FERWNRETEZRENY. TEME
TR IHRE R

Mn, —FRINA, NE B BOP 8L B, REREIEE. RRENEMBTHER. Mn

15 HESEREG, SEEHETIEHREAEENTERN Mn BE—F Mo LEPFHFHR
B, R, FEENHRZE Mn A EEERFAHRNTESD, HEFMFHIH
BHALAET —/MR/MEE. Mn HRIKREERIERE 5000 ppm BHED.

EREMPF A (3) F, DT HHIR(SHCa -x)2SisNs:Eu KSR (Mo F 0
WEELN).

20 B, St CriEEBER. MEMRKTEN S A Ca A TER, A, Hak
ER—FM U IB TR R E B . &R RSP St f Ca FERE— N FEXRIEH
WA BERE . BERERY St F Ca FISEIR EERERZ KL 0.1 pm 3] 15 um. Sr 1 Ca 4
FEMERR 2N U L. A T3E#BERRE, REHA—HEN, vEIFAERS. &R
BHMESRETHNRO—MEE, BEEB—MELIMLEMIERLERMEBELDLEY

25 T HI.

BEREIZ Si Rkl PLEKRMER TR Si, 8T, e —F SRS ERE. Fiw,
AE LM SisN4, Si(NH2)2, Mg2Si 5§, Si HIZEELIERIZ 3N UL E, Rm, HEEtE—MiLs
PN ALOs, Mg, & /BIER 3 (CosB, NisB, CrB), £ {L4, H3BOs, B203, Cu20, CuO F7EWN .
ERRERRFAYP Si LBRE—NFEXREAA.Si LEVREHNEERRIERN

30 42 0.1 pm 3 15 pm.
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BE, fE— ARG AT LI Sr A Ca FORHIEULL, Fln, 7 600 °C 2 900 °C B &
FEIAREERY S DT, BRE T B EDII0 Sr3N2, CasNz.

FE—FEEP AP LI Si BREW, Fld, 7E 800 °C F 1200 °C KIVEHE A FF4L
K5 /e, ghIR\ T RAYMLEY) SisN4.

5 Sr, Ca W# Sr - Ca MIBEULWA Si BN MAERRP IRIE BRERPARTE
—AFEXBERARER. RKOK, —F EuidY, EwOs hiBR. fEA—H Eu it
&Y, FAERER, R, &R, BHHE, El—0, —MENRERBRELSD
AT AR

EERZ G, BtE&RE. FUEMELHENELYK-FHELNERE 0.1 pm 2 15

10  pmo.

JEBHAT LA IS =0 i Mg, St, Ca, Ba, Zn, B, Al, Cu, Mn, Cr, O, NI, MnO, Mn20s F1
ALOs ARAA PEF B —F. R, LEETE, B0 Mg, Zn, B TTLLE FRKEM
I FR A ATE I L SR R AN . X6 T K BB AR AR R BB AR D — Rk S a0, HaBOs,
Cu203, MgClz2, MgO-Ca0, ALOs, 4 /@B £5(CrB, Mg3B2, AIB2, MnB), B203, Cu20, CuO #

15 fHH.

BERE Y J5, JBA Sr, Ca Ml Sr- Ca MIEMY. BEMEALYF EwOs, HEM Mn. &
FERE B ESEAN A FERIRERALIEN, FHHXEMENREDEZEANIER
I .

\ BJ5, TERGPSET A S, Cafll Sr- Ca MIEMY. BHEHEAYH EwOs.

20 BB EEA — N BABEBN)HIE AP R AR R I, 5 —MaslrE s F s
W, —FERp . Hip . B, RS T I nMEETE 1200 °C 3 1700
°C W75 B P SE B R T, AR A 1400 °C B 1700 °MSE BN . — MBI L RIERT,
TEXFp 7 i TR B R MR R, 3F H7E 1200 °C E 1500 °C 78 B A #HAT I LA
. SR, AR —FBEABRIMME (FRBmMR), EXFHEP, B—mHP

25 BR7F 800 °C % 1000 °C Z [M##AT, HAPFHREHE SR, HE 8 S B|WAE 1200 °C
| 1500 °C Z (@347

TN, e3R8 il 2 (SrCai - x)2SisNs:Eu R LA R IR I Mn #—FR 586k
B EGMERRMLE, AR HRRIH BB .

(4) KWLt E&RER—FINE, EREMARS BT RS — 306+ Bk s

30 HARKEEEAE R EBACKE. XRIOLEH RAE T AER T & BERE
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10

15

20

25

30

Wt &R EREES £ el =X
(2 - x - y)SrO-x(Ba,Ca)O:(1 -a-b-¢c- d)SiOz-aPzOsbAleacB203dGeOz:yEu2+ FHe o<x<
1.6, 0.005<<y<<0.5, 0<<a,b,c,d<0.5) £, H
(2 - x - y)BaOx(Sr,Ca)O-(1 - a - b - ¢ - d)Si02-aP205bA1203cB203dGeO2:yEu** (F F 0.01<x
<1.6, 0.005<y<0.5, 0<a,b,c,d<<0.5) BLEIENW TS BL.

REE, abcfldPEL—MEREHRKTF 0.01,

Wt & REERR E I T IR .

B, RBEEEIHTERERENNG, —EETENRIERRRE. 4
WENELEH T LR,

BE, EEWREREBEERETRE 1100CH 1400CHERTSFHE TR
N, BEVHBEHBREFENICE. X8, FEFMDT 02 BROEMERE i ik
Y. H, WRFE, —HorEmTLIhE. BABRENR, B—B2ET U hEEER.

Wt & RERETUBAESMT&RERESE S, BHAV/EAE, Y(V,PSi)04Eu, B
I 2 MrG - x - yMgSi203:xEu,yMn 2R 0+ & B WEEBR S (319 0.005<x<€0.5, 0.005<
y<0.5, Me &R Ba, S, fil Ca HHIE b—MBETHLL.

(5) TR —MEERFLOLRIFIEE, S 400 F 600nm H KK HEE B &5
Hit. XFMRAENREH FEHE Y20:5:Eu, Lax02S:Eu, CaS:Fu, SrS:Eu, ZnS:Mn,
ZnCdS:Ag, Al, 1 ZnCdS:Cu, Al.

—HAARENMXEENSEATRMNEH HFE Bl (4) BEReEN (5)
HIRGAEHTMRE, EHUIME, SHEL M haER/BE, Y(VPS) 0sFEu,f
Y20:8:Eu* AL BTt & R B RR L i — AN 95k 44

BFCATT UL B E A EM U LM RO ERREY, REERHER L
KB ST AR ERRFERU EMEBRCERE MR, FRERRKRN I
BERNFARETOCAREE ST ABI AT UL L RAARRR Y. XEE, il &3 ma
BUEMFEARAT URBEGRB M TEMRE N, BN ER SR S #e
M LL_E 5 Ao R 5 th B LR R IR A RESR .

FEPIFE L E T & HE R R T &2 M P E R AR BZ R, A
1 BRAR T MR R R RB S R AERE. X8, AARUSHREERTR
T WK EERN A RBIOE. B EEOHT H S kM BB E S A RE X
BRI S ARE. R, FOLIRTE 25 °C R 70%H0%E BB &4 T o4 8 — A
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RA 0.05%FWRER S FEBRERA/KER . B85, RNEHSHBOLATH BN B4 7l
B3 EA 0.03um 2 700pm KR CE AR ITHE.
PR E AT LB B R _E AT R SN0 i i Sk . MESHE R 2 P ENRIE R TR 7
RARBETERAE R S RE ERBRRT, U EH A RS MRS 842 5
5 RMEBERBEEMR, HERNEEERAEGIOLRE B4 L2 EHF AR E N R ETH8
HREERE . FOtEEA LB B ERBYTRESHABAMET. Fik, B985 850
WAESHBRE BT BRI EEF MRS IECR BRI BMERE, TLURK
AR A R HEMF. ME, NRFEALERXMHABHREEELR, K
BRAEBEAFTTFENEE. REAEREHBES, HERNRBEEEED KR,
10 EREAEBITUALRAPEBEI - &, —IMRES. Rifl, BRI, —
MRAEERE RSN
RHEE, BEHBTHHFITERTOEEE, ATIREITRRES HE N — e
R R R/ B (L IR

15 (BREEXE)

B, 7€ ERRHEF—MER (1) B YAG RABHFENAEETERRESEEY
REHAES. BAZE (2) 2 (&) PHRHEA/LMRAEBHE TR (1D # YAG %t
ZEHRR, REQSTH, YREFTEHRAEER, AENRKRE - NRFEEFH
(1) KPR EER SR XS,

20 JHR, SENREEHEHE 1 PR YAG Kk,

WIE B RREE . FOCERIRE. MM RBFEREERS, TLUESM AR R
HE. fl, SEMNRESNRCBRKANTLEELRERN 1 B 9%ER, FRENE
K0 30 3] 70% M ER, 3 HIARRCEEKBRE KL 20 £ 40 um.

X, EERERABEERTEERSNX BRI S, 250%HF (2) 2 (5

25 FR—AREATOLE. THE, EEEAZEDL -SRI (2) FIREER (3) A/ (4)
MFeh PRk, MH, SHEAEYREDEH—FTOLE, SRMBMNE 2
% 3 FIRBI Tk it . ZXFIER T, XER AT B S HHE— 8RS,
HEBAEZEANRRNE. RBRCAERF LA AR SE, TR
FIZE. i, &EMAR2 MR 3 PHRITOE, HPR 3 RLENE 2 FOLhNE

30 EHKRAR 001 3 1.0, EEEHRKLM 0.05 F 0.40.
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X, XEERNAEEREGERBEE XL REM 20 to 40 pm.

Bign, LHAEAEERKRE T 440nm (BIG0, RIMEN) MARHFBAMHE, TR
J—FRRER BT AR 440nm B 480nm HIBURNSE T A ETE R T B4 R LRE M
ML, #E, RENRERTRAEBEEERER L,

(BEAERRM

i, HRERZRAEEEREERBECERERX A . 7 LR E R etk
ZRABEAFE - MEARATOE (2) . —4 BTtk (3) . F—A9hk (4
M/BRIEAE (5) BIbEaY. Hltn, X2 MEK 3 AR ERT LA TFZLEW. 7t
10 % (2) MRKE (3) 8 (6) TUASERAE—DPRRNAEET. BT, FEMEE
BNEHRRGENETHEBIEE . BH, —NERDTET LR —3B2 0, %
—EERB K DRBERRE TGRSR, B, BREDLRINE, TROEE &
WHIFAR (3) , Rk (O, BERAE 6) BBERIELRNBATL B6EE
IOEE (2) TEENRHBH. EXHERT, REFTENEAENY, YObbmrRA,
15 FRSHEMERIM R REES, RGBT AT . flm, Foklk (2) M3k (3D
2 (5) , BMEFWME 2 MR IFARMRABETUNTHERHRMEH: [F 3 HFLE,
btk (3) B (5) 1/[R 2 Wbk, RHk (2) =K40.01 1.0, BERIEMRKY
0.05 2 0. 40. & TiERXA, EEKREXLETRNEE RS BT AKY 20 B 40pm.
ERRFABETUNBHEE - M OEAERSHIXSE. R, EHMHX
20 1, BUMRELSIERET M (1) 3 (5) WELERBELELEE, EHAES
FOBRAMPRRIEARAREN. B, BEANEELTHE S —MEATERE
BRMRENT B EERREERNI S, B M RAGERERARBREAEN

HERR I L.
BTN (3) MEETURNEARATOLE (2) REM—AhEgbEs
25 BUBTOCHREREREITHE. ZdMHELREELETATT IR G R 5 2884 K 4t
HE—#ad (i, #R) FEARGREBEARN . X8, MLREBERFHEL
FMAEALEL BT R A OB & WM — AN AR RE R 5. Bk, — N EREHN
LGB BTN S R A EAD R 64 UL R R S B R 0 6 R 5 281441
e MRS L. ot B AT ERL BT AN E YRR E T RS A4
30 B, EREEALTEEBBRETNRENT L HSRNEAEREN RO BE. T
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i, FFEREE A BFIES R B4 % AHE Tep=4600K HIFHEJLF-H 0, T HZENAUEIT ¥
KM IERIER S 84 M B L M ELE BRI EATRBH BT, AEBNER
B, Bt REFENEAFRIEE RO RABEHMBRNE. Bd%4EHELDK
JOEMEA BTN, HRAOPEEIIES R FEMHXAE Tcp=4600K iHHE AT LA R
5 MEIRY 40,
mH, EREARANERRANBERT, EdER K% 40nm 3 480nm
BRI RIZEEAE, BRI E W LISR BT T AFE L SCATR I R 5 83 R OC R %
AR L.
TR T AR EAN/SRE TR NX B ORISR, —ANRIEE R DU
10 EGEE W] DLEEAE AR R R R G RTE L. 18 2L F 2 R DA B % R 5 88 - B P READ
f# SRR R EMRE.

CRIPHEIRTT)
ERERF, RN BHNENRA—MH TR RREE. REXNEH, REH

15 BESEHE DR % B 5t RS SR REA T PR UA LIRS E T LIRS .
A, He RN REERN 5 RH B EERN R, FEXMIFELAMEE
HEERE . BRAMRESEHTUEIREE MRS, ERAENRE W
E BT REABRS MRS G, S EKAESR . —ARELERRBETEX B EA
RAMERELORR. WRRERRGHTRITEME, AAERE, MEREME.

20 W m fELR B LKW BRRIE R BFE B — RIS, SRRBARF T AL
HIE RS 8. 23R BZO0b RS S MBS AR RA AN, REEHSHBEN Y
RIBARE, HAREHHREB—ATERRI M.

desh, SeRAT ST U — R A W RS AT, %
RS AT AN R . ERYIM, SBEEEE MRS PR MR, SREERE

25 AT LBREREEASIMRTER. &%, ROEREANTREPHREOZER. —
BEREER G LR HE B — NP st F—rl, H— " T ZEE®
Y, KICREADN TR0 DA AR BB/, ROt R R B A 5 iR
W, BT RERR ARG B e AL

— G RE A — 0 BB A B T B S TT LUBE B AR AR o R I S — A

30 FEOREBFEREWIEE & HH S A RBRREN RS,
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GBFIRT)
FERENRFBHMAOCREEEE B Bir, REE-LHES, IXEHNE
PREIAR ST 16 o
5 RH, MRS FRFFHAEATELRNELTHNME, SENEREZKNE
B EERMEETZCE TR LA ZTETRMIER. SEKERSHTR
BERNRANEEN, REHBHREERCRAMNE, REFREHEREESBNMLE.
UeAh, EE RS SRR R E W LR B OV B H T % 50E TR I B %88
TREE. ARERT, REFTLATDHEHREERCREIAT, Ti%EHET L
10 HWHREERGCREKIEE.
LR ME—ERT, TERRIZERE BAER RN R B0 st me
B, BERaLIHB, KSR RRAIRE
XE, —ANREHEF, eRUTRADEERNEFERTEAEELRLT, TUBHE
— A RFHAT, R, BHER—BEHESHAEY AREEZCEH BN EOLRE
15 _FEMYIEA RS BV, R RHEBAEHSIR MR AEREPLELR
fe A B LR A E, Hik, SRR EHM T ERRERNEER
HEEOBRTREEERZ Lo — MR TEMELATRRAR T ER T B
DA B8 . R, LARFRETEZERABANRARE LNES. ERiIm,
RS R FRHF R — DR R AREFLE TR M ELFHERN o AE, F
20 Uk, WIAEA—AEERSEHE N EREENEERAERENERL T RAERIRZ L.

(R HEAT)D
EA—NRAERE, REEART - MTELRNERLT, FXHNEKEREER—
N EREERENIE. SR U ERZRREL B PHRERER. SRR E
25 A LMEIEROR EOLR AR B B AR B T AV T, MAR —RARER R
T6, E5IRRBAERER R AR FRIE .
X, KEERESEETT LS SR REE A RE, SRR ISR

(Bt FATED
30 Wbt SR AR 2 ROLIE I B AOLIRT E B B BIREB E n. HRB BB,
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IR LSS, fESRHRTTUBERERHARBR ST dubd s nERge FH R+ AN
EH BAFHREFFEVESHERE I E R R BIRER R TTM . Bk, #
e SHARZERIR 0. 0Lcal/ (s) (em®) (‘Clem) HER, #H—HMIEMA 0. 5cal/ (s) (cm®)
(‘Clem) BEH.

5 RF e SE A R EMAE R R — MR . — MR, F— A AN aRE A
SWITEREEHE R ERESNIOGREFRR. RBERNER, BAMLERSEH
R BEZFHERRNCRERERDURE AT UBIRRE. wih, REEHSEENLFETL
LR —MEEI T EHFERERHE L.

10 (fEEBITT
— M AFEVTURAEREERT. BEZRFED, ATHMEBRRBERESIIK,
flon, CFCs Bfd, MRMKBELE—TSRMNENEIHRNEREIE . BERGE
ZRSFERRBMARE RXE) PHEnAEREHBAIRS. RE, BRIBIHBREK
i (RBEEMD ki, BREE. 85, BALRBUERGE D B0 E SR B F #
15 AR, B REXNEE, BEROBMESEHTUEIED. FERMMEBEITESAN—
MR, EMERASEENR B KRR R BRI RETETTEE T X PH#fid. B
YD, FH T ORUR A 22 e AR 4 R — A B B RSH B — AN IS BE REZOR IR IR
IFI B, 3% 458 b R YR 22 2 T 4R JF S48 L ) S R 40D ) R 8 SR R T BE T YR 2 3%
B —RE. Bk, eI AT LA AL T AR I B B BB B B TR
20 EHm. XE, KEEEERGREDLZERTMEIIMEAR, HARBNR LS ETEED
TERRENKAER.
Besh, BA—AH TR B DR S B — MESH R AT LRt it id i
o BB TRRERINTRRRRIR, 45 SRR 8 & A T R
e AAFHERRT SRR PORTATHIUE 2R . BN, £SREEGTESALH
25 PSR, ERUBME, 15 R RRR R IT AR IR A S ARG R & BIET
&N (FHL BB TTEEENERMERRT ENESE, B BN,
R BT R BB TN GEH ERE —A R RE A TERIEREIER 1 R M
ISR TTRIIR St Bk, BT RS RS GRS 8 0 i B St R AR AR R B — 1
MHEER BN RBR RS T e R RET. Bl NARKR, SRR TSRS
30 B e B — PR MU T AR\ — T EE LR R E & MR E
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REAN R AR TV B B PR

1l 1
Ve ARG TR FRFR RIS (LED) #ighmE 2 Fin. BRI,
s —InBEREE 1L, —MEEE 12, A—4p BESIEE 13 BRFEESE - MK
10 Eo —>n Btk 14 BHFIEZ n RERER 11 B, A —-NKEBEHK IS H— p &
AN —Ar B AR 16 BHEFIEZ p BB KE 13 L.
BEH - ARBROBAEE (AlGaN) FIRAIEHZ (1000A BEENE) £ LEKNER
A% B AERE.
10 EhZ n B REKE, RBFNBMEK (GaN) B (15000A) , BE (Si) MEMEK
(GaN) JZ (41000A) , KRBIHEAZK (GaN) B (3000A) , Bk (Si) MEME (GaN)
B (300A) , KRBAMENE (GaN) B (5004) , F+XRBIMHIBEALE (GaN) B (404)
/RALEEH (InGaN) B (20A) BKKER. EAZERE 12, RBRFEBEHLE (GaV) B
(250A) FI/NxRBEMEMNEE (InGaN) B (30A) /EHE (GaN) B (2654) #Hik
15 WHER. Bit—E, fEAZ p BEFEE, —ERF 5 XBE (Mg) M (BRKRE: 5
X 1019 em-3) FALEE (AlGaN) B (40A) /EMWHEMA (InGaN) B (264) , RBIHHE
WHE (AlGaN) B (2800A) , B (M) B (BIWEKE: 1X10"an™) FE (GaN)
& (1200A) #EHKIRAERL.
B p BARA R MIRK IR AR 15 RE—MR (Ni) B (60A) 14 (Aw) B (100 A)
20 HBEEKN. ZHBER 16 BH—ME (ND B, 8 (T B, Mg (4w BH#ES
EERM. iZ%n BREE M (W) B (2004) , £ (A B (10004) , 8 (W) B (500
A, # (PO B (30004) , fid& (Auw) B (5000 A) KB EHAM.
BB FRGHIE LED # B R — A 320X 320pum HI5H . X4~ LED R—/ Mg K (E R K
£ 460nm PRIT A 5 LED,
25 WE 3A fizs, CIRHI LEDs HRIALANME A Sanse AR o 5757 A s _E B A A R
FEEBEIRAOME L. XE, SEEXRMFR AU AEREH R — BRI,
BE R B AR S — N B AR
— AR RERHEFIE 2% LEDs M RRE L, #1153, 7F LEDs fXMm L.
IR R B T B AN R RRETIE R, CRER L
30 KIS 1-1 B4 YAG 32)6ik, HARERLL 10 110 ftkR (REIKEER { WG EER,
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EETFXUARBATRRH) « ZFRAEHTLERREKRL 10. 2um H iR ABSEHEE
R R# 30um. WA 3A Fin, R YAG RLARM T BB HEFIE 1% LED 5 H L.

FIRE, WK 2 M3 15485 2-1 MISH 3-1 (‘545 3-1/543 2-1=0. 26) B RMIKICHLL

3:10 (EE MRS MRS, B ERER LMK HER K.

5 XEIEEKFOLERIHEALA 10. 20m FKL 7. 3pm, HHEHENREENEEE XY
30um. fEH_ERF IR TE I E BTG RAERR B 3A 7 A BT7R[1% LED 5 4 Z 4 LED it
F (B3A$ 0 k.

BT, % LED B PN ZEEREI RN R L EER N EERER TR
H LRI 88, ZERXEFE-ITRAEIERNERENFRIYIaEFERET

10 EHEERERE.

BRE\RIE AR ERFWE 3B RS mE, EREEBHAFEINRESHE
WoMHBRE T . MEH, FAMHEXER, 7 CIE AiERRPHN y H, FZEE B F AL
SRR SHARSHEEERET . |

BhAh, AR 1 F 5 1-2 3555 1-8 M& B RICAERMAE S5 1-1 MIOLEIES YAG

15 FOUEMNMEBRENRAEERE, wFl 14, REMNELAREERTRE, MXEaRE,
CIE il Az b ) y {8 DA A St ThER B X St R 3R 3

i 2
B 1 FREBIF P REFNA LED TR EWEREER B XK ARERRE CHRET
20 b, BE@aYIHiY, 7E LEDs RIRME F.
EAR—AFAE, MEER] 1 &, R 1S5 1-1 § YAG e 1ELL 3 1 10 (EEH)
ML RS - AERRRE, BRFOtE AL NOBERERKL 20um KHEE. AKX
L8 YAG FeAARTE b R e A AN M B 2 0 B 5 0 A BB LED B H .
MH, ER2MRIDE2-1 SRAKNB -3 M2-95 (RBEF2-10 5) ®HAE
25 Z[AMHEPREN [3-3 5 2-95/2-15 (H#F 2-55)=0.62] I EHLL 3 : 10 fytLFE
(EEW 5—MEWEREE, HiXTOLEREHLMERNEERE. %P LREHRZS
HRKEY 10. 2pm, 11 3um, F1 9.9um, HiZRNEZEHBEEKAR 20nm. FHIXLEHR
SRR TSR BT B el i B 5 BRI LED 5 4
MH, AR2HARIPHE2-15 (HNEF2-55) MFE3-1 SHBF -2 8RR
30 FZEMHEHEEEANE1S/F2-15 (HEHE2-55) =0.26 HEFH 3-2 5/% 2-1
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5 (BRFEFH2-59) =0.17]3FHU 3 10 WHE (EEHK) 5— MRS, Hiz%®t
PR RAE R 2 M ENBIRETE B« T DR H R R KL 10. 2um MIAZ 7. 5um B
ZRIEEERIEERAR 20nm. FHXERAEENRNAEERERIIGE 5 & C Fir
LED {5 A

W ERrEiAR, EAA LED A ZEAREY R L HERNAERERTHERET
FERE. #E, ZERIEHE -MEEIERINEREOSEEINTEAE, XE Rk
BTZRAERE.

ERBIRAREZNAIFEEA —NNE 4B Fralisi, HAER 4B & A FrRmE
aef, ALARRAER. WA, MEMESMHEL, MXER, CIE G iRTr y E, UL
ZHEH IR SERE T . Fd 2, ZREERMAR B PHBPERET.

SRR 5 o C FURMIES . KB, R 2K 3 2-1 B (B 2-5
5) % 3-1 SEEE 2-9 SR MK LB E N [ 3-1 SHE 2-9 B/% 2-1
T (BEE2-55) =0.62]FHU3 | 10 MELLER (EEL) 5 AWigRe, Hizxdbk
12 R HH 22 P ENRIEETE j B

EDRBHRAERET, BT LCH#ERNEEES, 78 4B F B MR AERMN SR
R A L BERE T .

1 3

BRAFFIINE 6 BT KA 8 M 21 FRIAAZSL, HRRRE 22 A5 S0HH 3 R
PERITTER IR B % 22 POXPEHFI A RS B4 21 MEANRE CRER) M@
B 7A FE 7B RIS Sk MBTIRE T . ZOE T R LT Rl E — M A
BEFOLRM LI WYm e R M3 23 MR RAAEREE ZERE.

RIBHIEKLAT 24 K64 17 B R IR T 3B FI 4B BRI,

1l 4

BRICEINE 8 Fini-bAN RN 84 31 24b, ZRAKE 32 AT 2 fAf ]
TrEMHNE. Rk, BOURS S 31 RARE GRER) HXBHEHBEmmE oA
A 9B Fron 89Tk M ATHR D7 1) T E — A AR ENBIR R E L& A M EE 33,
BT A 34 M2 SRAT B RIEE 2Ot KT 88F 31 MR LR E AT .

IR HIZEKAT 34 K0t 45 B B 4 T8 3B A1 4B B .
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%l 5

A1 LED 2 A 58 | PP B 2 L1, 35 B20-80125 250pum X 750um )
SF. Wl 12 iR, Eixp BESHE 13, ZEFERE 12, Mizn BEEHE 11, UK
p BAR 16 KRS [ P — 84 in TAERRA —NFE A, — 2848 B, I— AR M
KIS C. Al LED REBHIER A EAEBHBRAMA T —MUBE TRMERAEEEJLF4HE
KIS, EE—FBEETEEFRPLE—MOTHERE —£BEMAFH LS,
—&H PO T RES — R B

% LED &—"7E 460nm P75 e (A 3% K A I8 65 LED.,

KR LED [ — AN CanB R AL E R LA RER R EEEEIENHE L. %
BEEXRMFREE AR TS, XEZEAREEHRT . BRI hEERIRAAR
BT DA AR R XRIAR, {BR— i S5 r3E BA ER EAREH -

HIZE B ER R B AR K NEREOEHE B — N REF AREEHE, w135
AR AERBRRT . ME, EREnBRHXBERXAREFEE BEAEE. H
st WEIBHIR, EREMRE L RGREER, HiohR e oxs,

16

BRI B BY BAE S 815 3R 8 FILEDI: H MR E L

RIPE1-1 58 YAG FkELL 31 10 (BERASER @ WO ER, £ TXLHHERER
TRMER) MRS - NEMIERS BTG ERET 2 NEBIET R . %986k
RO E AR R R 10. 2pm HAZR IR E I BEKLIR 30um. ff FIIX A YAG % ik iy
RIGE R B WE 144 P A FRfIX s+,

HER2AMRIDPE2-1 SHEI-15 (B 3-18/8F2-15=0.26) KFNAELL3: 10
(EEH) WER5—MENRRES, FHZXRAEERETYL METRIERRN. %55
PRI ORI B4 AR K4S 10. 2pm FIKE) 7. 3pm, HiZFEE BN EE R K4 30um.
XA FNAR B RAE S 14A P A FURKIK SA RSN X 48 B .

BRI BRI R RNA R LED B AR E L AR RN BN s
DEFIER ISR EEA T E S, XH, ZREREREHET.

ERBHEAREMARAELE —NNE 14B FREBR. tsh, mE 14B & A BT
RERE RS E S MR B T . R, B 14B o A A MULAAHL AR, %
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CIE il b i v B LA R il Th e 5 AR AR M A LB R & T

BEAh, FEAZ YAG Tk, R 1938 1-1 STRABARS HAEE 1-2 525 1-8
SR, FREREERE K. WES 1+, FERRE, #HXER, CIE A
PPy E, AR I RAERB R & F R RS,

il 7
BRI E R RAE B TF5h K18 MLEDE R L.
G2 —BERE, RIFHEL-1SHYACKGE LI10 : 10 (BRI MthRE /M8
BRRS B RN EUBRE T ERRE . ERYACTK LA R & B TU R B 157
10 PAFTREIX I,
$2-1 5% 3-15 (5 3-35/8 2-1 5=0. 14) MFH4AELL 10 : 10 (E&E) Mk
RE-NMERKES BZROtEETME T ERE RN . 2T ONEERD KA
10. 2pum MKL 11. 3um, HHBERNEEBRREER KL 20nm. XN FRICARE 8 A B
15A & B BRI K48
15 MH, ER2MLIFE2-1 SMEI-1 SXEFE 32T (FE3-1 5REH 325/
% 2-15=0.26 8#F 0. 17) M9 6LL 10 10 (EEE) WHES5—-MEBKES, Hix
T EBLRE I ERERN . ZIERPOREERRE 2-1 X4 10. 2um, &
3-1 5K 7.3um, FE 3-2 5K 7. Tum, HERNEENEER KL 20nm. FH L
BRI IR BB EER 154 T+ C FinfX BT,
20 2R ERERAE TR LED SR L, BZEEXRMHRE—IES
SRR RS RSB ES, X, ZRAEREMBRBT.
ERBH AR AR RMAE ARG — A E 158 Firise, BB 15B & A iR X,
MBS HALX A LE AR . B 15B A IR P REMTMR IR, CIE @iiRh v
8, RS ThES MR SRR E 7. 228 158 {9 B KRBT B A ERH kiR,
25 ERFFH, % 2-1 5HE 3-3 SHFAESMEL 10 1 10 (EEE) MbE -8
HREE BBTEEBRESE, ZRAEEEERI—NFHEEW. MH, B45E8 3 Fix
RGN ERFFIEE AR [T (BRIKNE) B, AT, BEERM
5 BRI FAHEEEE—PHRET .

30 8
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B ARG 7RI R BHMLEDREF — BT~ EH, RSB E 4R,
HHEELZApE LR AR IBIKK R ZAEI0 L, HiZnBREHFIEZR L SEE
11E, ZpHiREHNTZo B ¥ &3 L.

BEHE-NMABROEMER (AlGaN) fEAZME (FEEN 100A) M— M EShER

5 10 BWAERPERFE.

YEhiZn B S4E, RBAHEAE (GaN) 2 (15000 ), #BEE (Si) BIEALE (GaN)
B (41000 ), RBAHKEAE (GaN) B (3000 ), #BEE (Si) BIEALE (GaN) (300 ),
KRB RAE (GaN) E (500 ), LUK+ KB RIBAE (GaN) (40 )/ BALFHE (InGaN)
(20 ) MR BEEKIRER. EAFEE 12, XBAPBWLE (GaN) B (250 ) LLRA

10 XRBEFHEMLEHE (InGaN) (30 ) /EE (GaN) B (265 ) HEHI BB KA K.
Besh, fERZp BE AR 13, — M HEEAXE Me) B BRKREE: 5X1019 em-3) Efk
BAER (AlGaN) (40 ) /EALERS (InGaN) (25 ) FAfRRKIE, RBIHEIZEE (AlGaN)
JZ (2800 ), B (Mg) HI (BZLIRE: 1X1020 cm-3) &AL (GaN) B (1200 ) &K
HXERE LR LR % p BREFERERI—ME (ND B (60 ) Mg (Aw) E (100 )

15 WEE, Hixn BREFEEI—ADHE D B (200 ), 88 (AD B (1000 ) , & (W)
JZ (500 ), 48 (Pt) B (3000A) Fi& (Au) B (5000 A) FrRMEE.

Eik—2K, WmE 17 FiR, —MHERNEREREATEEE —HR 60 NE_HL
NEEHRBEPHE—mK 16, LIRE @ik 17, 85, LATM30HF % p BREE K.
E—HLk 60 MPE - HL 70 ZRM AR IEESN 135° .

20 RAZXFE—NZEEME LED 828K /A 250um X 750um S H. & 27 Fiw,
SREMTERAZHMER, HEE X p BEFEE 13, ZHEE 12, MiZn BE 4%
JE 11, BLERZ p ®AR 15 KRBT 9 M — 84— MUE S 1 EaE—ANEE A, —4
U B, M—AEEAE C. ATXAEM, B LED BN LR A BB RAET—4
TR TR EGERGJUFARRKSNE, EE— &R EE T R AT 08— E T

25 B FERAFBILES, M—&HE 0T RS — KR8 .

XA~ LED & —MEMEH KT 460nm FHEL K £ LED. S48 LED it — 4 24 A
FRZGEUE R LR ER 2R EE X RNHER L BE, ZEEXENE S BRI
3 HgR R & AL

SRBH RN REZ R/ ZORABENR R EEE R — N RFER, A 28

30 FURKIERAT EHIRE.
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15

20

25

30

19

RIEBIBHINE R ST B RRAERME FHE LEN—AEETE ., ZpBRMZnaK
Vg EARHE X R EE R E W B BB A IR R ER R L. it
W, EAMBRARERE. X8, ZEREBHNE—BIRIONE _BRITHREE %
EXREEBRASHEEERE. A, EERBHRAREP, LEEEs— N aFEnn
1%, B BRBRA UGB HAE —aRI6HE BT, b, ZRAREREE
ERR LS B —RRI6L A E —HIRITH— AN E XM ER . EEAG TP, ZIEMBN R
HAREH Hp R HIEZEE M. BT, DHKRZpRRELBRER R
SR B GRS S BRI BB BOR B A RMIE k. Bk, FRASEIME, Zplika
LATER3000 AR BB .

HERBHRAR AR BN RCRE R RFH AERETHER, REW
BI28FrRB R . Bh5h, BEEEIBAKEFHAEESHAXSMHELLRET, H,
7 TFp AR 14 5 ) p FEAR OB AN DX 35K

%110

HRBOISHER M BB ZHRARE IR LR, OERE RGN R ELE
EEXRHBEHF BN RARG SNBSS, FRZpaRURNE
MR . BTK, Enfk14MZpE R 1SS R FELUSIRES B TR ZERE L.
X E, TR B A A A AN [R) 0 U T AR 45 B iR AR B BN — AR IS =
K17, Besh, RGP BIET N T LR BHA 55— iR 16LL A 38 — FAR17SE
RS, BT EREHZEN, SR BT LU R BI2— R 7 i i .

AERRF/HBOCREFDERF R R CRERHE BFRIF LR e, TLkEm
El28F Rt A . A, EI18FAEMAK MR UL bR EE R, i,
Bip HLR 1455 8 FIp AR 1S BRI AR AN X 33K

11

EGISRBHE R B, MEBISHR, oW EEREN S BB =dR. Fit
—&, ZE—HEIRIGHE (Ni) B (60A) M4 (Auw) B (40A) Hipk, ME _Bik17F
F=HARIBHE (NI B (60A) M4 (Aw) B (100 A) #im. B LREMZ I, ZeR -
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ARG R TR K. BREEFIFIBHR RS, BB —BRIEREBLE
TR, R B E—RARI6HEH T ARG KOk B R B = Rkt
P

5 fl12
HEFIBERBH R E BT, WMEIPTR, ZpHBHE-BE=mBER. %FE—
HiRI6F4E (Ni) B (60A) A& (Aw) B (100 A) #IR, HE -@EI7ME=daik1sH
B/ (ND B (404) fig (Aw) B (120 8) HIK, #8848 Mg MEME (GaN) Fi%
—R162Z B BRIAFHE LB (Mg) MBME (GaN) ME - BRITREFE =182
10 [EAREFFHERR. R EREHNZ S, ZERSE 4B RBISHRM T ESIR. BiE
FIFIBHIRSL, BB — BRI RBHE—ME =R EHN, REE—BRI6H N
WA UEEER R AR —AE =R ER.

%113

15 HEBIBRB RS ¥, WE2087R, ZpBRBBRAE — BRI, £ @R,
B=mAR18, FMEBIYEMI. ZFE—mERICHR (Ni) B (60A) & (Au) B (404)
Hil. 1ZH_HR, F=mR, MENERBITO (EASHHE (5000A) HImk. XH, M
SR REARATE R . BEAh, B mAR16H SRS L RIS DY Bt B A AT RO e . B
ERGERZIN, HIRS B/ RMGIBHER ARG, REXBIFISHIMES, Bk

20 ARASRARMBKEREE, SREE—BIR16M i ] LA EE B R BB RIS DY s kR
MR .

14
EHIORBRIEN B E S, ME2FR, ZOERH BB 8 En R B X 15 L
25 —MNEENCRHN RS - WERLEE M =M IR E BB B,
Zn EAR 1AL BI9 P IR A SR A B U B AE Bn s R U X s . B BIRE IS, AR MR &
LABI9 =P RIHF ) J7 i A
AT, BRTEBBIITRRES ERARECRBHIBRT, &G I 5
FEIZp R 15K 3 — RAR 167158 — siAR 17 F3R18

30
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14115

EBNARBRRARED, WETR, SRR AR R TR BRRE X 5
PL—AMEEN RS S 4HE—MESIENE —NE=RE N RS IEER. Eif
—3, FEnRESRENRELE LTI EARBEEEAMKEL. #E, AnBRmEk

5 BBInAESABRRMRTELiZnBR 148 RER S ZERAATKI0. R LRSS,

%R I & LA AH IR R 75 VE A G

B TXAER, BT ERI4FXBMPOR, ndRI4EEn R L REENNRKER
CEEARAYBE) BERRIR. RIRE, BOLRSHS4N /MUt BB R AT HI.

10 #Hi16
EBILIPIRB R RN B, ZFOLBBEZLEDG LR BM) KRE LK

o
YR FEeiE, ERITEI-1SHYACTOLAR S — M3 [ 10 (EMIRER @ 7t
AER, EFXPURENTRER WHERRS, BiXRAEERET L MNENREER K

15 . ZWEHPOREEZREKRA10. 2um %505 2 E R R KZ430pm. FAZXA
YAGH YE AR B 5 Ak B AU HE B 7 58 — sk 16 1.

i B, ZER2MRIFHE2-15HPEI-15 (H3-15/82-15=0.26) HRAAEHEI 1 10
(EEH) NHES—AERERS, B%FOtRERENLLMEBRERREN. XKLL
PRI RO B2 R AZ0. 2umFI K247, 3umIf BiZF A BN EE R AL30pm. £

20 EAMERURHEABEESTERASR BRITE, FE—PHN, FRREEREAE—H
W16 SN RS B MARER. ZELREWIKE, EH B BMp Rk RAER
348 L T e EARTE RS .«

BAHFIZELEDS f R LR RN B BRI . BE, ZHERHE IS
SEAMEERIENBEA N TER, JFEHRE T RS BN ZEARE.

25 B T7EBI 1P B ERRR SN, DRAB KR RE BA M E28HT R i B LFFFE K5
Bt RAE, HIBSARZEES 8P AR, F—aB1eMmE a7
BN R L SR ok B — AR L6 A L ok B LA BRI E R, B AR
R AT HAIERET LRIOLEE. BF, E8MEEZHNREFRANRYH L
R BRI, FEE2SPARS R — AR AR, CIEREARTKyE, URtHE

30 HEHALIAARLLEBIRE T . oAb, ERRVACTLE, R1TBI-2EEH1-8SHAR
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BREI-15, HZPOLRBEMER. ERRRED, ETHEE, #HXEAR, CIES
ARy, URARH SISO ELERA T .

#17
5 P 10AFIE 10BFT 7R, A F R RREH R4 1010] DI A Tz B TRIELST, Hak
MR ZRIER AL, £ LRHIFPRAN, BREAREINERE L. £
FHRI0A R AN BEI02 L. HBHENRIAEHAZATHRINEERERLN L, %4
GIF LT EENRIFEHN TRESGZASE102MRTMATNTAR. £ S M EI04H R~
Wl PRIREHEY M SRR, FAMBEEAERBTICHERES RS ML
10 WEOEMERL. s, &g R %A S AT R0 R A U 3 2 4 AT (E B T B 5 41 38
RIRA S MFERE. 25 SR K04 RE R RN .
ZHESEHBEBSFERAEBIOINI . B4 ZREF1028BEHBENTZR
R &AM R B H R EGEE S 1058 R B REB X R AR B EW RN LR
. BA—AFRIFENSRI04BE B ZRAEREZI0IMKE L. LRI04 H T &
15 FHHEISHERZRSEIGR AR NS 5 1Z40m104E8, NEEERARSE1L02
BB B R . %R 4 H5T10300 KU R A 0 TR — A H SR ADTB A& B
W MR AE R B RS B L R R 5T AT TR R — ANE R 6 W& L0187 5 17
T
I LM, K B RHBFI0LRATT LAZEA FHEHTRI0ARE LR H R ITTH A
20 FEgERES. stAh, B ESERR T B EA SRR, ATERBEEENAEMN
BEMHRT, BBWUMENIDE. B4, BT HMRFERTT LSS, RaEBR
BER R R RS R RSB/ R R & RS 8.
RIF R I & B & AR B B 7~ A B 4BAT /R AR AL

25 TvHyER T
F R EAE R AR RICRE RS EARERE, KRR LUABEH
FMTETAKE LT AR LUER TRREF ST REOREURENRAS.
AUEMRNRE, BREIN KL ERAELHEGIBTHIE, ER_RABRIHMAEN
AN TH&INA: FEA R B RO AR BTV & AL B SE MBI LUK BR4L, X P34 3
30 BIMLERZEWEEAMNERBFIZEKREEAR.
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XA HiE R ET20034E9 H5 H7ZE H A HRi# B9 552003-314553 5, 200349 H5HEH &
FIE 5820033145542, 20034E9 H5H7E H & Hi5 K155 2003-3145555 LA K% 2003411 B 27
H7EH A& BiF 1) 552003-3982115, HPKHNAE TSI HEEIEREL,

#1
%5 POt
1-1 Y (AlGa) 0: Ce
1-2 YA10 : Ce
1-3 (YGD) AlO : Ce
1-4 TbhA1O : Ce
1-5 LuAlO : Ce
1-6 Ca;S1,0.N, © Eu
1-7 CaSrSi.0.N; . Eu
1-8 Sr.Si 0N, : Eu
*2
TR U %3
2-1 Y (AlGa) 0: Ce
2-2 YA10 : Ce
2-3 (YGD) Al0 : Ce
2-4 TbA10 : Ce
2-5 LuAl0 : Ce
2-6 CasSi.0.N: : Eu
2-7 CaSrSi 0N, ¢ Eu
2-8 Sr2Si,0:N; © Eu
2-9 BaSiO:N. : Eu
2-10 (SrooEun1) 4AL140x

10
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x3
WS A
3-1 (Cao.orEUo.03) 2S1sNs
3-2 Sr;SisNs - Eu
3-3 (SrCa) .SisNs © Eu
3-4 Ba,SisNs : Eu
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