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L. —FEe iR 59, AT

(Sry AR, (A1, (. ITT,Si,) 0,,F, ,:Ce™,

;H\:l:'j:

0<x<0.3;

0<sy<l1;

0<z<1;

AR B35 2 D — R 58

0<z<1;

T GFEZE/b—A % E AL B Fl Ga R T ; H

0 <<z+tu<l1,

2. WRAEBCHEK 1 ik B A5, b xoy vz M u {F 13 Ird B R A 594 B
PAKA T 365nm 5 450nm 2 8] (K] OGEERSMGEBUR I, KA T 430nm 5 760nm 2 [F]
HIEAE A R SOEID, b BT AR K vl I O x vz Fu SR,

3. MARBNEK 2 Frid B A A &), Hidl— 2 5 RO IRE LED 414, Frid ot —
WA I Pk B G AR LS W) LU S iR 4101 o

4. FRAEBCHEK 3 Fri’ B A A -G9), Hod xyz M u {13 T B iR S —Fhel—
R UL E BG-GB0, Brid H s w4 2 ) s (B DGR AR (LA
AN 75 NS

5. MABRBAE K 1 Pri’ KgHuiad &9, b rid B e R 46 ) BRI s 1 1E 4 i
JCFRAI Ay MR, BT IR W 1 W SRR S 5 IR JL R R ik i e R AL S 0 TS AL
), B i 6 AR 25 W) SRS T B O BR S B K D, BT IR BOB AL S — A Bk
— UL B A Li' Na" F K H T A #ME T

6. MRABBCHIESK 1 Prid B AR A E9), Hodh Brid B A4 G692 B B 48 X HL
N [T A () 2 R T S G ) T IR AR 0 £

7. — R T HIEBOCARA S WR TTE, rikd G4 e S

(Sry ,AR)) (A1, (. IT1,Si,)0,,F, ,:Ce™,

HPo<x<0.3;0<y<1;0<z<1,ARBIEEDL—FITEE0<2<1,111
AFEE/D—AEH ALB M Ga IR T, H 0 < z+u < 1,

PR A E LU AP IR -

DIAL 25 BB IR 4 CaCo,. SrC0,.BaC0,.A1,0,.S10,. SrF,.BaF, #1 Ce0, LAJERIRED
il

FEIE JFURE R AEAF 1000°C 5 1700°C 2 (A A B 8 & 9 LY sl B 7h 4 &
Yo

8. MRAEAURNIESK 7 Prik (7732, He A Brid InFA BRA0 5 BT ik VR W) I A0 K sl 2k
UL b DA B i i ' AR 4 3K 1 5 o BT R VR 5 ) I —AH L B s PR 45 B 5 P U 3 i
PR B GRS — P al— AP LU E DA T

9. MRAEACRER 7 ik i i, Horp prd i J5 R B2 B (i A A S A8 =F
SRR EYRIEME, TR E A2 2 RF% 2 25 (RFR %, RILAE iR SARIR & P id &
SRR IR SIS AR 2% 31 25% 6
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10. —FBECHRAEY), HAE

(ST3-(armro ARG, oLng) A1O4 Fy .2 Ce™,

Hoipr

0<<a<0.3,

0<b=<3,

0<ce<l,

0<d<1,

0<c-d<l1,

0 < atbt+c <3,

AR A5 /b —Fhik B e E T E, H

Ln £0.46 £ /b—A 1k B IR T EI R TR R T

11, ARFEAFIESR 10 Frid sk, o acbc 1 d (E1F TR G R AL G421 ik &K
AT 370nm & 450nm 2 [8) KRG ECER AN GO I, KA T 430nm b5 760nm 2 ) H g
A N FOGEEO GO, Hoh i e B K ] Tl 25038 x vz AT u RIS .

12, RYEBANE SR 11 Bk Mgtk dl a9, 2ok — 2 506 8 LED A&, Frid &'
TARE e iis ik oG R S Y LUR S PTId EOGE SR

13, MRAEBANE R 12 Pri’d KOG RA G, b aboc M d (E3FridBOCA A G S
— Al LB e BECIR AL S T B T, BT e B AR B s BB Sk
ERECAR AL ARG, Jorp g LED Jtifiz Prid ot R4l & A irid e moh i

14, RIEBOFE R 10 FriR KIBHOCIRA G, b Irid Bt R4 & W e FEBRcE 115 0
TEOGTAAT R Ay M TR, BT A W VAT 1285 5 W VAT I8 A s S O L e A8 3 P iR e D AR 2 & ) b 9%
AT, BT B 6 AR 206 ) B S A A T I WO 8 S B DG, HLITR OG5 — A
gL EEE LiT Na" F1 K A T H g M B T

15, MRAEAANE K 10 Frid KB G R G4, Joh Frid B R A &) 2 R w477 H.
JIT R ] AR ) R e i I A S G R BT SR DA A

16. — B T HBERO IR A G ITIE, Frik A -&9)e S

(ST3 (e ARG, oLng) A10,. F, . Ce™,

HP0<a<0.3,0<b<3,0<c<1,0<d<1,0<c-d<1,0<athtc <3,
AR B2/ b—Fhik A HE BRI e s, H Ln B2/ — Mk AR TR AR TENIR T,

JTR 7 iEA S LU IR

DIk 2E T B EIR S SrC0,. 6dy0,+ A1,0,+ SrF,. BaF, 1 Ce0, LLIE IR S s H1

FEIE JFR I AEA T 1000°C Y5 1700 °C 2 18] 043 I8 A 4 LATE B ik i (A 241 &
R

17, MRAEAANE K 16 Prid 977325, Fom Brd in ol R0 35 i Ve & 0 by (R sy
LA b, DA BT iR B0 A 20 & Wik e 5 1 BT i VR 5 ) LM — IR AH B BE v O 4 B 2, F U0
HESRPTR OGRS — B R LU R

18, MRPEBAELR 17 Frik iy 7735, Joh pridic o m B e o ey A B R 5 E A —F
SR A PRI, BATIRE <2 2 % 3 25 (RFR %, IR LAE Tk SRR &4 b BTk
SRR Frid TR SRR 2% 31 25% .
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AT EZFZB RN ANE TSN YRIEE RS
EIE AR LRI B &2 IR E

[0001]  AHKHIERA NS

[0002]  AHIEZEARYE 350. S. C. § 119 (e) F5KXFF 2009 4F 10 H 30 H HAMITHE (Won—Bin
Im) B ZE PS8 Ei (Ram Seshadri) FU52 33 P, FFEJRHF (Steven P. DenBaars) #2H HiF K]
FLF A vl HAL AL 5 1 S8 1 i B 5 0 HRS 5228 61/256, 830 5 DL 26, ATk FRil /b
FA FH A O B R P )2 T AR A 1 T AR B AR R PR B PR 1 B 6 R
3 K% (SOLID SOLUTTON PHOSPHORS BASED ON OXYFLUORIDE AND WHITE LIGHT EMITTING
DIODES INCLUDING THE PHOSPHORS FOR SOLID WHITE LIGHTING APPLICATIONS) ”, f{IHA4
54 30794, 327-US-P1, iR B L UL | 7 G AR

[0003]  AHIE W K LLT L FEfr g HAL FRE 5056 E LR g% -

[0004]  SE[E S A A LR HIE LR 12/816,939 5, T 2010 4F 6 H 16 H HAR T & &
FE T i A S S0 P P EUR B R, bR A O T [ 2 B N AR AL D 1
FAFEE R HOL AR EOL R L 8 ( “OXYFLUORIDE PHOSPHORS AND WHITE LIGHT
EMITTING DIODES INCLUDING THE OXYFLUORIDE PHOSPHOR FOR SOLID-STATE LIGHTING
APPLICATIONS) ”, 48 BE£4 22 5 Jy 30794. 316-US-U1 (2009-704-2) , It ¥R H1 38 22 2 #= 35U.
S.C. §119(e) kxSt [ v H AL [F ik 5 36 B i & R g 258 61/187, 411 %5 (F
2009 4 6 H 16 H H AR T ZEHTHE B fIT sl %5 5 P FF /R M b tH HE, FRd o« FH T[]
25 L BH R FH 1) 480 R A0 A 1t ' 1R R B R AL R D B Dl PR 1) D RO i, REERS R 5
30794. 316-US-P1(2009-704-1)) [AIREHRL s H

[0005] & [ Sz FH T A & A B 248 12/394, 492 5, T 2009 4F 2 H 27 H Mk ok &
FE A B A0 A SC P P ELR BB R, bR ¢ T A IR B B (3R T Ce”'- B AR
R b FLAE B W s AR B k356 A& (YELLOW EMITTING PHOSPHORS BASED ON Ce®-DOPED
ALUMINATE AND VIA SOLID SOLUTION FOR SOLID-STATE LIGHTING APPLICATIONS)”, f{ZH
FEZ 500 30794. 262-US-U1 (2008-434) , ik Hil 2R # 35U. S. C. 2 119 (e) #i4r HK LT
LA HAEFRE S HE R B

[0006] 2 [H Iifs i & F HH i 2245 61/067, 297 5, T 2008 4F 2 A 27 H Akt B 2 4rma
Bt A0S S0 P PR LR S R Ak ¢ T S FE B N K R Ot Ce”- B kR R
PR FIALEE Ce™~ B 4R IR Eh e R IK D R e % (YELLOW EMITTING Ce”-DOPED
ALUMINATE PHOSPHOR AND WHITE LIGHT EMITTING DIODES INCLUDING Ce®-DOPED
ALUMINATE PHOSPHOR FOR SOLID-STATE LIGHTING APPLICATIONS)”, ¥ ¥E #4 & 5 %
30794. 262-US-P1 (2008-434-1) ;7

[o007] 25 [H Ilfi I & | B3 42 48 61/074, 281 5, T 2008 4F 6 H 20 H H &k ok, &
FE Jr e it RN 5 R SC P PR EL R R RO, AR A R T T 2 BB N A I A B [ AR
(1% 38 B0 R B O B D' 1R B 455 B R BEOG BE AR B B RO R, REER R 5
30794. 276-US-P1 (2008-540-1) ,

[o008]  Jir g il HiE S 3 LA | 7 K AA ST,
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F A s
[0009] A&k BHID B 3R BT BURT R 2% 6 FIUR 9% 6 IO B 6 K AR R0 A R [l v A Ol A 1 3
TR (LED) »

EEHEA

[o010] (VFEE ARIFEESHZZANARMBY), WAERBEWH BT HES A—Ei—
ML EZ 295 Fs, BN [x] o IRPEIX L 225 G 5 HF 7 11X L8 AN [F] HE AR R 91 3R AT AE R 3C
Bl kg “ 226 SCHR” (R 5 TRk B o X S8 H ROk P i B — 2 B DS L D SOoF AR S, )
[o011] 7B/ FDGI, i T Prid 4l & $2 fEE W s B e, PR 2 20O0AT 19 1T 65 LED 4T
K FH HH InGaN AR OR 10 R 30O YAG: Ce™ Btk [1-3]. 2R1M, YAG:Ce™ BEJEiRIEL e
S Dk A A AR S R S, BRI B AR A R [4-6]. JI4k, YAG: Ce™
PR3 % 2 B e TR RS L AL, AR =i B 26 LED Fh &R B K Il @ [7] 0 R b IRk 4
Sl i, I HoAR A 438 S 5 A0 BUR G I i) &, et A T2 IS D Sk e R Tk
WG LED N FH R BB [8-11] DL AILMIRA R &,

[0012]  ANSERE, B YAG: Ce™ LLAL, FH KR4 (UV) sl SR IR BOE M EHR D
B H /A b, B EH RILATER YAG: Ce™ BB IR A w4 M bk, HLERE
ZEG G D B LA B B G AR A5 A L B B A

[0013]  [KIuth, Ay fif e b il i@t , 7 S5 FH 1 [ 2 R B B0 e e A o WA FH AR i Bl I A 53
UV-LED (VA &S M, = 395nm Fl 405nm) b5 KL GAR 8l UV-LED & 448 (A %
JeRBEL UV-LED 53t Ak =5 B 6. rl Ak BB 4] & W6 LED 53t
Sepk B (4, LED 54 St B Gk B (5 LED S5t 4r ik 4 k. T IE I,
HIRZAFRN .

[0014]  FEAREH, Aihrik (Blasse) S8 A [12] WA i M;Si0; (M = Ca. Sr.Ba) Hfj—
HVER B BB L, RS9k (Jang) %A [13] MIEF) [14.15] #1E LED M H
(A 3 o Eh £ RS 2007-98275 5 A PCT/2009/0085467) o A, FEAS A& B HR, A BH AN
TAEN T STALOF 5 Sr,Si0; 2 [ A R 5 (Sry AR) (Al (0 I111,51,)0,,F,,:Ce™
SR T 7z = 1.0 3 5 SraSio;.

RZIAAE

[0015] Ry selii il e mrE AR BRI, H oA 5w IRAE ) 152 R0 2 A A i BH A S 4 2249 80 T 1)
Hw PR, A 2 B P iR A B i VA AR R 356 T St ALO,F S8 RALA) I 3 60 o 2 ' R s e A T
G FTIABEO IR e R R E (LED) » AR A A& =M AR RGN LG W 5] 1Pk
JoU A% WA Bh [ s AR -G e Bl A T3l [ 24 = AR AL G W 2 TR ) [ s AR &R 47

[oot6] (i) 4 T Sr,Al10,F 5 Sr,Si0, 2 [BI EEEAE R . ¥ REGOLHDCIAR R (Sry, AR)
(Al IT1,8i,)0,F:Ce” , Hp0o<x<0.3,0<y<1,0<2<1,0<z+u<1,ARAY,
12 /b—Fak B A P A T 8 KT s, )40 Mg Ca M Ba, H ITT &R /b— ik H
A1.B Fl Ga KI5 1o

[0017]  FE—ANSEHEHI T, x\ vz Al u AR B AAESY) 5 K/ T 365nm 5 450nm 22
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) [ 05 S B AN 6 B R B RS AT 430nm 5 760nm 2 8] FLUGAE I K R G881, BTk
WOLBCRIDUFRE (a0 ) Jtahiz Frk A4 1 LED A5, A By v {3 4 m] i ik e Az
X ¥z Mu SR . RS S, x. vz M u S ITR B A S — e —Fh L R
R (Bans B BHLR . S RO A AR ) AEH T EOLNH. ikt B
AR A e 2 I R 3K LIS R 1) 5 e B R 56 DG IR (G o

[0018]  FTiR @l fA 20 A0 mT A HE W AT 8 A DA IO SRR gy M2 ) Bk R AT o8 - W e
WOR RS TR FLE RS B T IR B AR L& W R3E AT, BT B 6 R A1 & W) R S KK T
RESF K6, BTl BOLFIA & A g MER —fek—F Ll B E LiTs Na” fT K
[FIE o

[0019]  HIEBOLIAA SN TEBEREL T D] D2t & &R A CaC0,. SrC0,. BaC0s,.
A1,05+Si0,. SrF,\BaF, F1 Ce0, LATE BIREY s FAEIR E R ZEA T 1000°C 5 1700°C 2 (7]
IAATTRIR G LI U R B GRG0 o InAoD BRI AL 50 BT VR S 40 I AR 2 B IR
L DIASE B e e AR 2 6 38 15 4 P i Ve 00 0 8 — 0 B B oy 0 4 o 5 O o
PR B C R G — Rk —Fr DL B2 R R BN B AR 5S8R
(S ARIR Sttt BT R A/ 2 AR % 3] 25 TR R % , LIE15 Tk &S AE T ik < AR IR
R ARBUE ITR SIS AR 2% 3] 25% .

[0020]  (ii) AT SrsAlO,F 5 GdSr,A10, 2 [BIMEIES R SR A1 . B R Sk G FIR BG4
FIRH STy ARG, L) AL10,, F, :Ce”,, HP0<a<0.3,0<b<3,0<c<1,0<d
< 1,0 <c-d<1,0 <athtc < 3, AR G /D—Fpik B B P 1t 4B ook, il
Mg+ Ca 1 Ba, H. Ln G35 /b—A ik 5 IR FRBE R c= R £, 140 Lay T 1Y,

[0021]  FE—ANSEitfh, avbyc 1 d 4§45 IR BB A A9 4 g KA T 370nm 5 450nm
Z I T 6 B A G B R I, RS T 430nm & 760nm 2 8] HEAR i KA B EREHE
[0, ik BRSNS R (4 ) Dehiz Bk B 6 ARIK LED A b, i Brad g K ]
I xvy vz Fu RPT . 7RSS0 1, asby ¢ T d AE1SF TR BEOG R G5 —Fp
s —Fp DL E e B (B s vk S B RS RRT R AL BBk ) AAH Tk
N, HeA ik LED JGHhiz BTk B R & A R e Bk . RikHh, Prik@iad &
W2 2 [ A L A ) e P R S O IR K o

[0022] BTk @O A 20 A0 mT AL AR WRSC 8 AR DA IO SRR Ay M2 Bk R AT o - Wi
WOR KRS IR R B T R B AR AL & W h R3EAL T, ik B 6 R & W) R KK T
RESF R IOG, BB 5 T A A ME R —Fph e —Fr L BZEH LiTs Na” fL K
FIES o

[0023]  HIEBOEIAA GWRI T IEEFECL N PR DL 2T E RIS SrC0s. 6d,05 AL,0,.
SrF,.BaF, #l Ce0, LA IR G s FAEIL JE 5 F Fh 7E/- T 1000°C 5 1700°C 2[R hn# it iR
G UTE T IR CR A G NPT IR T A5 BT VA 0 I AR IR B R BB DA Py
R PR A Wk B T YR A0 R I0 A — RRH L B ey 1R 45 o B E O o i SR e e 1
HEWH)—Frs— ML G R A Rl N A RS EA A E RIS
VIkPE i, HTiRE 2 2 AR % 3 25 R %, USSR S AE T id SARIR G- h A 2
PR AR SRR 2% 3] 25% .

[0024]  FEPIRMEIE T, 25T AR BG4 5 IR AT (26 T+ InGaN )35 (4 LED F12E T GaN
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I UV LED UK 5 3 735 430nm 21 760nm (K 55415 A5 o AR HI 2k 1A 5 B ) ] 9 14 3R
SR, TTHIZ LS LED 76 H T 15 25 M B A A 0 dh s 4 B0 DB, ml o (1 e i D 42
P RAT T8 608 0 TR R0 1) R A S G o

B3 =115 AR

[0025]  IRAEZ: RABH I, 76 A B Bl A A ] 23 2% 9 5 S AR IR A

[0026] &1 Z RuraR M) [010] J5 e, [ %4 22 40 Hh i SR Ak S i 25 A A I, e [
1(a) % Sr,Al0F HE 1(h) 45 Sr,Si0;s.

[0027] P& 2 2T Ce® IR AL M e 1A H LA 25 Flisole e 4 & 1) [ AR il 4
Z1)I LED K

[0028] & 3 & nHliEAL & A T SrALOF 5 Sr,S10, 22 [A) IR [ 4 22 0 1 45 % B 5 — S it
() S I FET o

[0020] & 4(a) F1 4(0) W 4 q 11 & (@ = 0.0.1.0.3.0.5.0.7.0.9 1 1.0) & 7=
STy a75-4C€0.025A L1 S1,0uceF 1y BT XRD B,

[0030] K 5(a) A1 5(b) 43 % 7 Sty ar5.Ceo o5ty (1,001 (@ = 0.0. 1.0.3.0.5.0. 7.
0.9 F1 1. 0) WHER M ARG OGIE.

[0031] 16 (a) F16(b) FrnA K BHBE AR AR FNT B YAG: Ce™ BEGAATE 25°CHI 200°C 11
T PR L PN TR B R 2 o

[0032] [ 7(a) & 7~ InGaN LED( & & ¥ {8 ¥ K A, = 430mm) 5
STy 075080, 0258 Lo, 55 10.604 sFo s VI (q = 0. 5) HIZLALE 2mA 3 30mA 15 FH P9 (19 A 7] 1E 70 4 s
L T EUR G (BL) Jail, HLIE 7 (b) 2 nAH R & AEAS [F]IE W) fw R L R 1 CIE 8%
LUy

[0033] & 8 /niliE A & T SruALOF 5 GdSr,AL10, 2 A fY v 14 22 1) (A & B 3 — 5k
TG ) S B R T o

[0034] & 9(a) A1 O(M) M 4 s & (s = 0.0.1.0.3.0.5.0.7.0.9 Fl 1.0) & 7~
STy, g75-5Ce0, 0250 A10,..F, o FJ XRD %

[0035]  [&] 10 (a) H1 10 (b) 43 % &7 STy grs-.Ceq 00sGdAL10,.F . (s = 0.0. 1.0. 3.0.5.0. 7.
0.9 1 1. 0) WISR M REOGIE.

BIEXLEAR

[00361  7F LA {3k St 8] 1 1 BH o 23 26 48 AR SC— 30 23 ) B IS, JF LS DLt B o X 2
7 ] SR AC R B IR ELAR S ] o B AR, T ) P R S ] L AT AE AN TS A R B B A
LR AT SR

[0037]  #iA

[0038]  CAfE T LED =L DL, A BRSNS 55— &R Gk B LED & A
(RIS S LAy 5 HLAE Mo i A B G A4k 35 (5 LED B UV LED 1R A5 B A
i (down—convert) BURKE K. BSA R 2 MR UL, 58 Rkl iz N
TR LED FiAn REOGHEC /R HIE B €4 LED, HAR R T [ & H) 28 W098/05078
Fr[16].
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[0039] 4R, K14 YAG: Ce™ B 6 PR E 21 5t it IX 35 FL A A XS 48 98 1 R O 3R A, TR I e
DL3RAS RUFr) W Fe%k (CRD) o b4k, X F R nZ2 BN (Fan i+ LeD M ssot) K
U, A FH G RS AT 8 B A B e o S, DR, 75 A R T LM AR 25 o bkl H 2 A
B IR E TR T A RS G CRL B Ao ik

[0040] A% B K FH T [ 25 BH B FH AL 36 Ce™ 1B A% S8 AL M B e A R A i 53 1)
[ AR IR R . AEIX— 5 FOR U, WAE A AR R B 3d i 404 3 UV-LED (A ., = 395nm Fll
405nm) 5 R LDGEEDEIR, BT UV-LED 5 4048 LBt 14, B UV-LED 53 A ipu ik =42 A
6o 1L, AT A & B B4 A W B LED S ot ik, siiE € LED 5 4k eIk, 5k
WA LED Stk At B TFHER. BT RN,

[0041]  FHARULEH

[0042] A Jx BIR) A B 3 & FH T €8 LED W F 13 30k 3O % D't A& La,_Ce,St,A10;,
HAEAF WIS/, 2 [ R 14/mem (25 140 5 ), f 2 %a = 6.8839(1) A, c =
11. 0420 (2) A,4n 35 sk H B 84 & 0] fi il 220 12/394, 492 5 h iR 7R, iid G &R T
2009 ¥ 2 F 27 H HAR TR 5 28 507 05 B A0S 3 S0 P PR ORI ER B HROE, AR T
[F] 25 HEBH N 15 F Ce™'~ 5 20 BB 1 3h B A5 Bh B Mk 1) R BB ek, AR R 5 4
30794. 262-US-U1 (2008-434) , FriR HiF HE T L3 &2 HUSI A AFFAAR S,
[0043] A BH IR A BH 3 B4R 5 BT8R SR 6 64K Sy Ce ALOF, 4N 38 [l 5z I B il & R
THZRH 12/816, 939 SRR, Jrk iEZ T 2010 4 6 H 16 H HHARIoRK B 2835 i B A2
W3O P PHERIEE H HIE, Frdll A FH T[] 2 HEBH N 1) S8 A o 6 A4 R B3 S AL
AR FOE R G ARE 7, ARBERY 2255 08 30794. 316-US-U1 (2009-704-2) , iR FIE L T
A X2 QUL G 7 R AR

[0044]  [F]INF, Sr.Al0,F 2 HA @R Sr.Si0, ( ZF[A1Ef P4/nce, 55 130 5 ) il LaSr,A10; ][]
LAY . AR WAEE L SR, ik S5 R A G 78 73 25 U1, 43145 1T I8 il e HE A AR &R
Hlo BARRUL, B 1 SR B [010] J7 8l ge, [ v & 5 41 vh o 3 A0S 4 I 25 R AL
HrhE 1 (a) A5 SrAl0F I 1(b) 44 Sr.Si0s.

[0045] 7 B BUAL & W) 3RAT SE AT IR OG 2% PR 0T, A R B B [ ¥ A & Py i A T 323
[F 2 AR G2 R EE AR RS A ERA G =M ARRSA (SrAL0F, GdSr,A10; Fl
Sr,Si0,) HI—EEF WG| 7T, A& B 2 s am = Fh 2 B A A R G 2OE R
AN, A8 A T =P R G2 1) B[ 1R 2R 41, A e PR S A 10 2R 15 =M R e
2 [12].

[0046] AR BHIGAHH W (8K UV) LED 5 R OB IR A, A E (8 V)
LED K7™ A 0, £ LED i R souBot 4, a3 5 (Nichia) () PCT [ fr HIE 558
WO 98/05078 B~ [12] .

[0047] P& 2 2 HIE T Ce® VLA AL i e 1 H LA 25 Fliole e 4 & () [ R ol 4
241 202 ) LED 200 Hrna Bl FIE LED 248 H 32K A 395nm, 405nm, 450nm 55, 460nm K]
U1 UV-LED ( 8R¥5 (7, LED) 200 5 (40, ixAnfy ) P et ia R4 202 A&k iliE . A5k
R AJE A LED G HEE B LR T 2 4 ), nl il — DA A [ AR R 516k 202
HRAJGEOUABSR OB, BT E R, AR ZAFERNA .

[0048]  Z{—Sjfsl /T Sr.ALOF 5 Sr,Si0, 2 [A][1) [ 35 {4 & 41

8
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[0049] [ 3 /R HliE AT SrAlOF 5 Sr,Si0, 2 8] i BV R 2 51 1 A B 5 — S
RSB FEF o

[0050]1 45 i (Sry AR) (Al IT1,S1,)0,,F,,:Ce® W 6 KR KE, 18 H] CaCO,. CaF,.
SrC0,. SrF,« BaC0,. BaF,. A1,0, Si0,. A1F,\ NH,F. H;B0, Ga,0,+ In,0,. Sc,0, CeF, Fl Ce0, 7EH
HAW P22 MR (300) o HARKYL, WA 508 (AR) [R5 IR 2k B L) A
e (A1,0,) FH&ALAET (Ce0,) o XTI UL, WAE HVT Z A4 KL, 40 SrF,. BaF, NH,F. CeF,
FALF,.

[0051] 4R 51 FHELHS A JE A BHE A 30 0B (RGP IR 302) HBE R4 SHPEN T
500°C 5 1700 CZ A ARG (k23R 304) . NG BERLMPVEEY (fF&
INFRE A2 — W P & 306) .

[0052]  7E5S el PR (308) HR{EIL IR T AR S ki, 7558 —Fehl P
IR (308) ™, i SR A Al NS THRA B IERIRE S B0 2% AR 25 fRFH %6 I
RIREW R A RIBSWROG I, PRRIR SN sy ik BLE BLERAS
SR A S AR LB E Aok AR T R 45 R R

[0053]  7E4 — kel D IR (308) Jo, A MAREY (ELMPVREGWEZH it b
IR 310) ISRAG#EHOLIAR AR (312) .

[0054] A< S BH D0 A28 S 49 o, B G AR 1) JR A B AR PR AR (STC0,) AL AR (SrF,) V&
bt (A1,0,) « EEALEE (Si0,) FISEALET (CeO,) o T ESCHTR, W R TH%E, Sro AL AT Si A i
“AotE (40 Mg, CayBa\ B, Ga, In. Sc. Ge. Sn %% ) B, At S EICHTRMEE.
[0055] & 4(a) #1 4(b) M 4 q 1) & (g = 0.0.1.0.3.0.5.0.7.0.9 1 1.0) & 7=
ST g75-4CC0, 025A 1 151,040 Fig B XRD B 58, Horp |8 4(b) VRl Ut M Bedr 20 = 37° 1) & Hf
(s Ak, Houf 3 P O A B R T B 4 @) e A K3 SCSER R, 3RS
STy g75-(Ceq ansA 1S, 05 o F g BEIGHATRFE I HAH o

[0056] STy gr5 o Ceo 0osh 1, (Si0soFi o (@ = 0.0. 1,0. 3,0.5.0. 7.0. 9 1 1. 0) A XRD 15
AR 2R T A R A, Wil 4 R . B AR AT I S 2R T S ALOLF (SAF) Y
Sr;Si05(SS0)) (BT o) MIRIEHEEAL, A 7EEId q = 0. 9 B R A2 —Fh g5 1) 5 —Fh 4544
[EAr, B 4(b) BoREir 20 = 37° U, JEBIRAIE SEAHEEARRE o 424k .

[0057] STy 415, Ceo 00511 (Si0sgF 1o (@ = 0.0. 1.0. 3.0. 5.0. 7.0. 9 F 1. 0) [N &1
JUEA 365nm F| 450nm R B8R AT, HEEH T AR o &, 1118 5 () F15 (k) F iR, B
ki, B 5 (a) F15(b) 73 B EIR ST 0r5-.Ce0 005A 11 S1,00F1q (@ = 0.0. 1.0. 3.0.5.0. 7.0. 9
AL 0) RIS MR G .

[0058] ST, g75-4Ce0 025A 11 S1,04gF g FIAHXOGEUROG (PL) $EHI/R T F3CHTIASR 1 o AH
XF PL L BAE iR N T YAG: Ce™ BRI AR I 3R IE 5 Sy or5-Ceo,osA 111,04 F 1 HIER
CBE, FHXT SR E = Sty g75-Ceo g5l S10saF1-q [ PL BR AT YAG: Ce™ [ PL) o Bl A5 [F1 %5 14
g BRI, RS E BT SR E 537nm ) 503nm Vi A A A K.

[0059]  Z& 1. Sty g75 (Ceo. 0a5A11 (1,04 F 1 FITEEEME T
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| e R
S12.975.¢Ce0.025Al1.4S1404+¢F1-4 (q) = .
I KRS (nm) FERT 98 2 (%o)

0 503 150
[0060]

0.1 503 63

0.3 514 59

0.5 525 132

0.7 527 106

09 529 89
[0061]

1.0 537 83

[0062] ] 6 (a) F16 (b) Wrm A K BHBE G AR B YAG: Ce™ BEJGARTE 25°C 3 200°C 11
O N R R KRR PE o BARSR UL, 18] 6 (a) 7R Sty gr5Ceq 00sA10,F (g = 0) Bl AL AE
25°C 3| 200°CYa FH P9 B8 i R 56, HIE 6 (b) BRI & S5 » MM 25°C
N E] 200°C B, BEL A PL SR E FRAKBIWILE PL SR 1 50% 42% F1 48% (4T YAG: Ce™
ME,g=0,Hqg=1.0),

[o063] & 7(a) & 75 InGaN LED( & 5 ¥ fH ¥ &K A, = 430nm) 5
STy g75Ce0, 5B Lo, 551 0.604. 5P s BEIEAR (@ = 0.5) HIZAETE 2mA ) 40mA AN 1E 1) i F FE AL R
R EUR G (EL) J6ilk, Forh Bl & R OGRCR 2 161m/W 2 301m/W, tE T, B 7(b)
R AH AR BAEAS R 1) Hs FR UL T (9 CTE ([ i BB 2 72> (International Commission
of Illumination)) €& ALFR, Hrpdg R B e b4k (Planckian locus line) FUXfR T
3500K 1 6500K [ (2,75 1) 5

[0064] 5 —SE)fif] AT SrAlOF 5 GdSr,A10, 2 R P s 44 247

[0065] K] 8 L2 RilE G AT SruAlOF 5 GdSr,Al0, 2 R[] ¥ 174 22 471 (1) A 2 BH 2 — 5K
it 18] PR SE BRI

[0066] A& HE (STy (o ARG, L) A10,, F,  :Ce™, BEGMREE, 48 H CaCo,. CaF,. SrC0,.
SrF,« BaC0,+ BaF,s A1,05s ALF,\ Gd,05+ La,05 Th,0.+ Y,05 FI CeO, V£ BTt 2 T 8 & (1 5L b )
(800) o HARKUL, W AF AR T8 (AR) [IBKIR Eh Bl M) AL E (AL0,) EALET (Ce0,)
MEALAL (Gd,0,) BUEALEL (Th,0,) o X T UK UL, WAE VT 2 48}, 440 SrF, BaF, LaF,.
GdF,. NH,F. CeF, F1 A1F,,

[0067] 4R Jio 1 JH E4 36 WF B o5 TR A4 BLHVE 4 30 208 (802) HLBE J& 78 i Ji 4Rl Fh 72 T
1000°C 5 1700°C 2 [A IHVFT IR &) (804) o N IsRIB S — Fhel— P L EoG 22,
AR AW INFAPE IR B IR LA DU B 459 B O6 7RR AR IR i 5 ¥R G0 2 #— kA
bU S R R 45 Gl R o D, 3 Jr SR T e (N IR TSR IR G AR A & B8 2% R 2
25 TR % AR &Y MR IRt

[oo68]  TEedil b IR (804) &, BEMF 4 AR G (WHEE D 3% 806) LT i 't 4k K
(808) .
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[0069]  7EAN J B IR I% St 491 o, ' AR 1R JEA R IR BR AR (SrCO,) AEAKAL (Gd,05) V&
e (A1,0,) FEEALST (Ce0,) o 1 EICHTIR, WA 2L, Sr. La fl AL W& FocE (Hln
Mg. Ca.Ba.Th.La.B.Ga. In.Sn %% ) B{C. &MY FCATIRAHIA .

[0070] 9(a) A 9Mb) W # s i & (s = 0.0.1.0.3.0.5.0.7.0.9 A 1.0) & /i
ST 75-5Ce0, 025GdA10,. Fy o T XRD B &, A I 9(b) A Ul B IE 20 = 37° 19 4
[y, Bt Pk S AL B s T LK 9G) e {FH K8 1 LSS i ey, 315
STy g75-sCe0. 005sGd AT, F o BESEARRAE T B AH . BT A AR AT S B &R 39254 F Sr,A10,F 8%
GdSr,AL0; ( R T ) HIWIEEALTY

[0071] ST, 75 Ceg 02:6dA10,. F,_ (s = 0,0. 1.,0. 3.0. 5.0. 7.0. 9 F1 1. 0) [&E A1) & 62
JUHA 370nm 2] 450nm [ 58U A1, HA e KAB A 400nm 2 450nm, 1 E R T BB AR &
W1 10 (a) #1110 (b) Fio. AT Sr,AL0F 5 GdSr,A10, 22 (8] 1A 51, A A B
Sty 975-sCeq 02s6dAL0LF WoR e FUR S, G P FLAARSR U, ] 10 (a) A1 10 (b) 431
7 STy g75-:C€0 0050 A0, F, (s = 0.,0. 1.0. 3.0. 5.0. 7.0. 9 1 1. 0) HI¥R A REHERE,
[0072] 0 ﬁE‘jl}:ﬂ

[0073]  FEAKR B, BECIRA G AR H CL R 1.

[0074] (i) _4vF Sr,A1OF &5 Sr,Si0, 22 [ [ [k R4

[0075]  (Sry  AR) (A1, (., IT1,S1,) 0., F, ,:Ce”, Hh 0 <x<0.3,0<y<1,0<z <1,
0 <z+tu <1, AR QFEZ/D—Fhik B B s <68 e %, 10 Mg Ca Fl Ba, H. I11
AFGE DA ALB Hl Ga IR+ 48~ RSB B R G LED B4 7%
[0076]  (ii) A>T Sr,AlOF 5 GdSr,A10, 2 [A] (¥ [ sk 2 51

[0077]  (Sty (upo ARG, Ln) A0, F, :Ce™, H 0 <a<0.3,0<b<3,0<c<1,0
<d<1,0<c-d<1,0 <atbtc < 3,ARHHEE/D—Fhik B FIAR Pt &R TR,
fil 40 Mg Ca 1 Ba, H. Ln 0452 /b—N ik B IR 8 R T E IR+, #40 Lay Tb FT Y.
M A AT A B LED [ 775

[0078] A7 = S AS BB PR IO AR A B DR 5 — B IS N R AR A DU A UL B
AT RS A e S LR R L R RTE AL R S 5 o TEUIE TR T, B e B8 R OA SO 7
X FSRUL, Al /D& Pry Nd. Sm. Eus Dy, Ho. Er. Tm. Yb. Lu. Mn. Zn F1 Bi 75 R BOGHITE
RN ARG . I B R BOEH), Hoh Bk o s T A B T Lk ME
— Pk —Fh DL 3k B it NaT UK BRI .

[0079] A& A B, W] N FH & A 7 1, 9 st 5 A A L R DTTE I IR B IS S R A
IKIEEE . A IERR AR B — PP E—Fh LA B2 0T, mR S VR A 0 A IR B
REL ELLSRAT SRR AW oA O bR B8 = 1 45 A

[0080]  AS B W] LR 2 A A0 H L3RAS B B 65 LED AR 0 <35 (5 LED 5 % stk
Sk, B 4 LED 54 R B, B (7 LED 5 4T (a4, B g T & Fh (0.8 75 22 . 191
i, JA A €A LED )AL 5 i S A B W U BE T GaN 1 UV LED B4k BB B AR . X
F A LED B — 5Bk, w5 A2 2 Aol Ak B B 6 (A N 312 T InGaN 1)
WS {5 LED FIE T GaN (1) UV LED. &b, A< sk B IR A ' P 5wl J ek 25 VR EU 28 IR A 4800 T
SRR AR AT . A< B AT 2200 HLAS I BH ()4 2 28 R mT 56 5 R s FH AT 02
[0081] LA RN E
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[0082] ANk BHPRAH 3T 001 i 2 S R0 B 16 R 't AR AR RN AL 56 A O B [ s AR e 't A4 1)
1% LEDs R Y A150,,:Ce’ (YAG: Ce™) A s, (HAFAEIR D B iE e (i dm, i A L,
= 450nm F1 460nm) BT UV 56 (N, = 395nm F1 405nm) 35 & B R 10155 S R Ak
T A R A BECAR N BNIE T InGaN (85 4 LED FIFET GaN (KK UV LED, ] WA &
BH 5 25 P 6 R 1R 20 6 384549 2 R 7 1 2 P DR R0

[0083] A% BH I [F] 5 A& R AN B OLR A G 56 AR T30k CRAEEATE R ) b 14
T PR I, DR St 7P P B 0 A2 A O B O B A A S A B B R RO R bR ). B
Kevd, A% & B i G2 3, BIE RUR SO EE G AE La,Ce,SroAL0;, T et R IR (&
7] 106 &6 LED B ) T 36 B 5 B 3 2 & R H il 22 5 12/394, 492 5, ik fi g &
12009 4 2 H 27 H AR o B 5 7RG B R S0 S P P BRI A H I, AR A ¢
T 2% BB N 1955 T Ce™ 45 2% BRI #h HLA5 Bh ¥ 7R 1 R BB A7, AREERY 504
30794. 262-US-U1 (2008-434) , TR HIE L T F3xA X &2 AU G 7 ALK SCh . &K
B (1) 7 — S 52 2 307 SR S 6 6 4K Sty Ce ATO,F, BT 56 1T (1) 2 B 25 1) Sz 3 5 ) FR i 22
% 12/816, 939 5 ATE R, i FIE S T 2010 4F 6 H 16 H EHAK G i 28 705 B A1 50 %7
SCP. PRER I B A, AR BRI [ 2 RN A AL G R AL R AU R AL
JEARI EDGROE AR 7, AR 55 8 30794, 316-US-U1 (2009-704-2) , T ik FHiE A T
e X 22 B UL G T 9F AR

[0084]  [AlIH, AUk BHAEAL 22 20 B 07 THIAE HE AR EAS[A] T BT 1) & 2R OGN e R 30O6 IR '
o AEAI BT, A5 R R i 100 ek 50 3 A4 e 2 R [ s A 1) 2 PR W] 10 T 3k i 5
K DG AR AR A WS | I BT Ak, AR B A R 7 THE T [ A BTG R B E
T8 YAG: Ce™ ML RT3 2 16 PL 3R . i T AR B IR W 51, BRI 56 38 A% LED W]
T LR SCR A A S R R S A R B SR IE B

[0085] [

[0086]  OC T A& B (1)L e /5 B 1T 23 L & ) 36 [ I Iy & ) BRI 258 61/256, 830 5 [ B
S, TR HRAE AR A T R O BN R AR 3 T AR R A A 1 [ s A Bl O AR R A
F5 AT IR B AR I G KOG AR, H T 2009 4E 10 H 30 H A Ak ot 5 ZE 7 e Fe A s
W 3L P PEEURITEE H g, QBRI S5 04 30794, 327-US-P1, H o BT ik B 5% A 2 AR ok
212 45 7 (Yoann Fourre) .\ ¥ & /REFAG MR L A) (Stuart Brinkley) . fd I — (Junichi
Sonoda) « F 4 & — (Shuji Nakamura) . 527 3C P. P+ EL R B FH T 28 30 08 3 1) HE R4, L
bR A “AE H T8 25 B 06 BB Y GdST,AL05: Ce™ B Ot 1K :Gd, Sty ALO,F, [ ¥ K th
B HU AL (Substitution of oxygen by fluorine in the GdSr,Al0,:Ce’phosphors :
Gd, Sr,, A10, F solid solutions for solid state white lighting)”, AT Hi R4 LAS]
M7 X FHFAA S,

[0087] = R

[oo88] AR 22 3CkLAS I T S FF A

[0089]  [1]1D. M5¥rghh (D. Haranath) . H. ¥24% (H. Chander).P. ¥>¥) (P. Sharma). S. 3¢
¥ (S. Singh) , N PR (Appl. Phys. Lett. ) 2006,89, 173118.

[0090]  [2]C.-H. /< (C.-H.Lu). R. S{H A (R. Jagannathan) , N A4 24 2002, 80,
3608.
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[0091]  [3]R. 9 & (R.Kasuya). A. JI B} (A.Kawano). T. WL #B (T. Isobe). H. JF
(H. Kuma) « J. ZZ%F (J. Katano) , M HY LR 2007,91, 111916.

[0092]  [4]H.S. 7K.W.B. #K.D.C. 2= (D. C.Lee) D.Y. 4 (D.Y. Jeon).S.S. 4 (S.S.Kim) .
J. AH (J. Lumin. ) 2007, 126, 371.

[0093]  [5]Y. [% (Y. Chen) M. 3% (M. Gong).G. £ (G.Wang) Q. # (Q. Su), N FL R
2007,91,071117.

[0094]  [6]R.—J. #f (R.—-J.Xie) N. 5LHT (N. Hirosaki) K. #Alf (K. Sakuma) . Y. 4
(Y. Yamamoto) M. =& (M. Mitomo) , N F A BEHL4R 2004, 84, 5404.

[0095] [7]X. Ap (X.Piao). K. I. H] FH (K. I.Machida). T. 3% JI| (T.Horikawa) . H. 2f %
(H. Hanzawa) \Y. F#&) (Y. Shimomura) N. A&K&5 (N. Kijima) , ##HL2% (Chem. Mater. ) 2007,
19, 4592.

[0096] [8]J.K. tH5C (J.K.Park) M. A. Ak (M. A.Lim). C.H. 4. H.D. W35c. J. T. #7a.
S.Y. £ (S.Y. Choi), N ¥R 2003, 82, 683.

[0097]  [9]Y.Q. ZZ (Y.Q.Li). A. C. A. /K% (A.C. A Delsing). G. g (G.de With).
H.T. k3 (L T. Hintzen) , M EHE A% 2005, 17, 3242.

[0098]  [10IM.P. ¥b#$ridt (M. P.Saradhi). U.V. FCHzik$z (U. V. Varadaraju) , ¥ B4k 2%
2006, 18, 5267.

[0099]  [11]W.B. #k.Y.-I. 4 N.N. 282500 (N.N. Fellows) . H. F+ (. Masui) . G. A. P
Hl (G. A.Hirata) . S. P. FFEL/REr R ZEHTAG T, A A BEPL4R 2008, 93, 091905.

[o100]  [12]G. AGrEEW. L. FLAN S 55 (W. L. Wanmaker) . J. W. 4% FUK% (J. W. ter Vrugt) Al
A. AaFw (A.Bril), KRBTSR (Philps. Res. Repts. ), 1968, 23, 189.

[o101]  [13]JH.S. KA1 D. Y. 4=, B A EEERIE 2007,90,041906.

[0102]  [14]PCT & F| 2% FF % 55 W0/2009/0085467 5, 2009 4F 4 F 2 H 2 . H7 #5
(Stetne) ZE A, HARGUA “ R FEH Ce® 5 ARG B AR Ce™ BARERES I (1)t
R (Yellow emitting Ce*doped calcium silicate phosphor and white light
emitting diodes including Ce*'doped calcium silicate)”.

[0103]  [15] ik [E & H HIIE LM 10-2007-98275 5, 2007 4F 9 H 28 HILH HIi .

[0104]  [16]PCT HH) 2 JF 255 W0,/1998/005078 5, 1998 4 2 H 5 H /A I, ¥& 7K (Shimizu)
NG PR “ROGHEEMEREE (Light Emitting Device and Display Device) ”, H.
SR T 1997 4F 7 H 29 HERH HE) PCT LA TF 458 PCT/ JP1997/002610 5 .

[0105] 45

[0106]  FRAEXT A BHARIE S vl BH N DA &5 o 0 Tls i B ) B ) 23R AR
BB — AN AN DL ST ) IR Ui B o AR U B AT 800 2 e st st A i B R ) T 4
AR AER . R EICEoR N BETEH T 2 MHENSCRINCE . Ak VE AT/ 2 10
TEGH U0 I 1) R 1, 1 2 S2 AR EE KA B

13



CON 102597161 A W BB B M 1/6 7

+@0-00-

oy
N

K 2

14



CON 102597161 A W BB B M 2/6 T

Ja#1 8 BaCOs. SrCO;. 300

CaCO3\ BaFZ\ SrFZ\ CaFZ\
A1203~ CeOQ\ NH4F

o b
e

A BIHEHTE 30 2 bh

Il

o

1E 500°C 3| g%f’c TE

=R A

oy

JL

1E 500°C F| 1700°C T 55
B T

Il

e

w
o
N

S
&

w
O
(++]

w
-
L)

Wt B
J1
S RENER

312

VL L L LYY

Kl 3

15



CON 102597161 A W BB B M 3/6 7T

111 IO SisSi0s
{ 1 || 1) T 111 S AlOy
H i i I 1 i l 1

!
!
{

i

T

Cu Ka 26 ()

K] 4
LA L

450 — R —
L (i1 g = 0.9
; : e (i) g = 0.7
% 300 T (i) g = 0.5
;jm»j i H §§ \ Lp {V} q= Q3
& 3 e (1Y g = 0,1
i 3 o Vil g =0

2 150 , )9

300 400 300 400 §00 600 700

A {FNT) A {nm)

Kl 5

16



4/6 1

4

FR B

3

CN 102597161 A

X4

@u}
A0 FCe

A

2

Ey

3¢

I

0 4
Bl ¥
L g
) o
vl

k4

7

%

1]

9]

fonna

>

!

oA

% 2

:.\\\.9.«\\\&“?\““\\\\\?\\\%\%

—_—
©
S

% w

2 5

£ ")

BB WX

H{ED B

450 550 650 750

350

{nm}

A

e

Bk

3800 K
&  6500K

=
22

2

0.5

X =

02 03 04 05

EfNICGEES

&

17



CN 102597161 A

in M B M

5/6 1T

e

J?\*j*/l' SI'CO3\ erZ\ Gd203\
A1203\ C602

800

A BIHEHTE 30 7 bh

802

1E 1000°C % 1700°C T4l
BB R A T

804

806

808

I ST
11 Sr;AlIO4F




CON 102597161 A W BB B M 6/6 T

300 1 & 1 “ ] \ l\\ ] ] ! 1 ; !

£,
g
-

~= {(ye=0
o (iiys = 0.1
o (fii) =03
B— (iV) s=05
— {\;) g=07
\\\\\\\\\\\ (vii)s = 1.0

\\\Nmm“\\\_\__

3Q0 400 500 400 500 o600 700 800

Kl 10

19



