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(57) Abstract: A fluorescent substance having a high quantum efficiency
and satisfactory temperature characteristics, and a process for producing
the fluorescent substance. The fluorescent substance is a Sialon-type
oxynitride fluorescent substance which comprises an inorganic compound
having a composition comprising a metallic element (M), aluminum, sili-
con, and one of oxygen and nitrogen or both, part of the metallic element
(M) having been replaced with an element (R) serving as an emission
center. The sustance has a low paramagnetic defect density. This fluores-
cent substance can be obtained by heat-treating a raw-material mixture in
a nitrogen atmosphere to obtain an intermediate fired product and heat-
treating the intermediate fired product in a mixed nitrogen/hydrogen gas

atmosphere.
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[(F1]
#*1
H4- | HFE x y z
Srl 4a 1 0.2500 0.0000 0.1238(9)
Sr? 4a 1 0.7667(11) 0.1679(10) 0.1312(8)
Sr3 4a 1 0.7667(11) 0.1679(10) 0.6312(8)
Sil 4a 0.5 0.0857(6) 0.5274(3) 0.2435(3)
Si2 4a 0.5 0.4143(6) 0.4726(3) 0.2435(3)
Si3 43 0.5 0.0667(7) 0.4709(4) 0.2788(4)
Sid da 0.5 0.4333(7) 0.5291(4) 0.2788(4)
Si5 4a 1 0.1015(3) 0.4497(2) 0.0665(2)
Si6 4a 1 0.3985(3) 0.5503(2) 0.0665(2)
Si7 4a 1 0.9397(3) 0.3398(2) 0.2221(2)
Si8 4a 1 0.5603(3) 0.6602(2) 0.2221(2)
Si9 4a 1 0.0866(3) 0.1586(2) 0.2440(2)
Sil0 4a 1 0.4134(3) 0.8414(2) 0.2440(2)
Sil 1 4a 1 0.9007(3) 0.1506(2) 0.4277(2)
Si12 4a 1 0.5993(3) 0.8494(2) 0.4277(2)
Si13 4a 1 0.9038(3) 0.3520(19) 0.4313(2)
Sil4 4a 1 0.5962(3) 0.6480(19) 0.4313(2)
Si15 4a 1 0.1025(3) 0.0525(19) 0.0691(2)
Sil6 4a 1 0.3975(3) 0.9475(19) 0.0691(2)
Sil7? 4a 1 0.6052(3) 0.2491(2) 0.4346(2)
Sil8 4a 1 0.8948(3) 0.7509(8) 0.4346(2)
N1 4a 1 0.9936(9) 0.3559(8) 0.3289(6)
N2 4a 1 0.5064(9) 0.6441(8) 0.3289(6)
N3 4a 1 0.2500 0.5000 0.2960(1)
N4 4a 1 0.0171(10) 0.4419(5) 0.1733(6)
N5 4a 1 0.4829(10) 0.5581(5) 0.1733(6)
NG 4a 1 0.7456(8) 0.6671(7) 0.2049(6)
N7 4a 1 0.7544(8) 0.3329(7) 0.2049(6)
N8 4a 1 0.2110(2) 0.5458(11) 0.0630(1)
N9 4a 1 0.4760(18) 0.4535(14) 0.0120(1)
N10 4a 1 0.5322(19) 0.5488(11) 0.4870(1)
N1 4a 1 0.5320(2) 0.7498(14) 0.4870(1)
N12 4a 1 0.7943(18) 0.2494(1 1) 0.4400(1)
N13 4a 1 0.4706(19) 0.8488(11) 0.0100(1)
N14 43 1 0.7901(18) 0.8475(16) 0.4500(1)
N15 42 1 0.5442(19) 0.1508(12) 0.4920(1)
N16 4a 1 0,0407(11) 0.0624(6) 0.1785(6)
N17 4a 1 0.4593(11) 0.9376(6) 0.1785(6)
N18 4a 1 0.0514(12) 0.6421(7) 0.1812(7)
N19 4a 1 0.0316(12) 0.2506(7) 0.1742(6)
N20 4a 1 0.7881(19) 0.6483(12) 0.4380(1)
N21 4a 1 0.7897(17) 0.4504(10) 0.4460(1)
N22 4a 1 0.4486(12) 0.3579(7) 0.1812(7)
N23 4a 1 0.4684(12) 0.7494(7) 0.1742(6)
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N, EROERBEIRIICTTEYTHS.,

AFERIC K SBEBFEAHARE, XERFOCPEFERIFICEYRET S
EMTEDL, B, CCTRENDSr S i 13A130,N,;DXRD
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HlZIEGe, Sn, Ti, Zr, HIDSLIHEILEEINS 1FEE-IZ
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%2
H4k | SFEE X y z
Sri 4a 1 0.2786 0.49060(11)| 0.5284(14)

Sr2 4a 1 0.3552(3) 0.69839(12)| 0.048(2)
Si/All 43 1 0.3582(9) 0.2769(3) 0.070(3)
Si/Al2 43 1 0.5782(9) 0.7996(4) 0.047(5)
Si/Al3 4a i 0.5563(8) 0.4672(3) 0.543(5)
Si/Al4 4a 1 0.4724(8) 0.6092(3) 0.556(4)
Si/Al5 43 1 0.1910() 0.6397(3) 0.535(4)
Si/Al6 4a 1 0.0061(8) 0.5438(3) 0.546(4)
Si/Al7 4a 1 0.1625(9) 0.5661(3) 0.038(4)
Si/Al8 4a 1 0.3937(8) 0.3469(3) 0.547(4)
Si/Al9 4a 1 0.1552(18) 0.3483(8) 0.318(3)
Si/AI0 4a 1 0.1525(14) 0.3492(6) 0.813(2)

0Q/N1 4a 1 0.436(2) 0.8164(10) 0.061(11)

0/N2 4a 1 0.699(2) 0.4692(10) 0.513(10}
0/N3 4a 1 0.334(2) 0.6355(10) 0.511(9)

0/N4 4a 1 0.213(2) 0.2980(11) 0.056(12)
0/N5 4a 1 0.256(2) 0.3750010) 0.563(9)

0/N6 4a 1 0.894(2) 0.6002(12) 0.549(14)
0/N7 da 1 0.358(3) 0.2062(12) 0.893(6)
0O/N8 4a 1 0.508(2) 0.4677(12) 0.885(6)
0/N9 4a 1 0.398(2) 0.2727(12) 0.392(6)
0/N10 4a 1 0.430(3) 0.3336(15) 0.896(7)
O/N11 4a 1 0.942(3) 0.4814(15) 0.371(8)
0/N12 4a 1 0.662(2) 0.8571(12) 0.893(6)
0/N13 4a 1 0.128(3) 0.5743(15) 0.381(7)
0/N14 4a 1 0.495(3) 0.3982(13) 0.383(6)
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2=b=2. 4,

0. 3<c<0. 6, IFELLKIF0. 43=c=0. 51,

4<d<5, FFLLF4.
AEAD—HRERICIDFBEARLIKE, Sr,Si,A1 ;0N ;&FE

2=5d=4. 3TH5,
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This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

L. |:| Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. |:| Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specitically:

3. |:| Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

A matter common between the invention in claims 1-7 and the invention in
claims 8-11 is an “oxynitride fluorescent substance in which ... Group IA
elements, ... has been substituted by R.”

However, as a result of a search, it has become obvious that the fluorescent
substance is not novel because this fluorescent substance is disclosed in
Y. Fukuda, Luminescence Properties of Eu’'-Doped Green-Emitting Sr-Sialon
Phosphor and Its Application to White Light-Emitting Diodes, Applied Physics
Express, 25 January 2009 (25.01.2009), vol.2, 12401-1 to 12401-3.

(continued to extra sheet)

L As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. |:| As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. |:| As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. |:| No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest |:| The additional search fees were accompanied by the applicant’s protest and, where applicable, the

payment of a protest fee.

|:| The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

No protest accompanied the payment of additional search fees.
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Continuation of Box No.III of continuation of first sheet (2)

Consequently, the fluorescent substance is within the scope of the
prior art. That common matter is hence not a special technical feature
in the meaning of the second sentence of PCT Rule 13.2.

Therefore, there is no matter common between the invention in claims
1-7 and the invention in claims 8-11. Any other common matter is not
considered to be a special technical feature in the meaning of the second
sentence of PCT Rule 13.2. No technical relationship in the meaning of
PCT Rule 13 can hence be found between those inventions.

To sum up, it is obvious that the inventions in claims 1-11 do not
comply with the requirement of unity of invention.

Form PCT/ISA/210 (extra sheet) (April 2007)



] SR A EpsHpEEs PCT/JP2009,/065104
A, FEHROBETAHSHEOZE (EERSTFE (1PC) )
Int.CL.  C09K11/08(2006. 01)i, CO9K11/64(2006.01)1
B HEZ Tl

AREET o T/ NRE R (EERSFF28 (1P C) )
IntClL  CO9K11/08, CO9K11/64

/NGRSO ER CHRAEZ T 0FIZEENL O
HAREERAFEAR 1922—19964F
HAEARRERFEAR 1971—200914
HAS[H E A 28 5 AH 1996—200914
HAE B EFE AR AR 1994—200914

FEEFHE CHEM LICEF T —F =R (F—Z = ADAFF,
CA/REGISTRY (STN), JSTPlus/JMEDPlus/JST7580 (JDreamII)

A L 72 HRR)

C. B2 LI 5D I

B SO R %

BF Y — SISO RO O EET AT 5 & &3, 0BT 5 EFoR R SR I 0 7 B
X JP 2008-189811 A (JE 2 KEF3E A KPKS) 2008.08.21, &3¢ (7 | 1

Y 7IU—7L) 2,479, 11

A 3, 10

X JP 2005-48105 A (fn NEgRPEEMRASH) 2005.02.24, £ (77 | 1

Y LU= L) 2, 4-9, 11
A 3, 10

X JP 2008-177592 A (R T EE#sPEEM A4 2008, 07.31, £3C & US| 1

W CHIOREE IS b SRS STV 5, ST LT 3 U —C T AR A B,

*  BIAERO AT TV —

[A ] BHCBIED S A ST CIE R < . — ARk a2 R4
HD

[E ) EEEHRE AT M E 2387 ch 208, EERHEA
Pglznkani=4o

[L | Bt aRIC R R & 4R T~ A SURR UMt O SCER O R AT
HE L ISR RBER a2/ T 52D AT
AR (B EA9)

O] NBRC X B8R, i, BREICERT 530K

[P EHREHFEHATC, M oEEHO RO & 72 5 HFE

O HOBICAFR Sz

[EIFEHRE B ISR BRI AREN TR TH - T

HIEEFET 50T, FBHOFE X ITER

OIFEDO = DIZEI AT 5H D

X ) #CBEOH D TR ThH - T, UsE RO A THMH
DOFRMTESMER N EZ BB B D

Y | 5 CEEOH D TERTH - T, YaE T & o> 1 L4
FoxERE D, BEHICESTHHATHAMEEEIC
Lo THBMERNEEBZSNDL LD

(& | Fl—F v b7 7 2 U —3Ck

T

EpfHE 2T LA

[EERFR A O FEE H

27. 10. 2009 17. 11. 2009
[E BRI AR D2 B O T IFTEES (FEROHHME) 4V | 3649
BARERZFT (1SAJP) hEE BT
BHEZHZ100-8915
HAHTRARERE=THE4%3 = BEXE 03—-3581—1101 Ak 3483

HMAPCT / 1SA/ 210 (F23—)

(200744H)




= SR Ak EpHpEEs PCT,/JP2009,/065104

C (Bi&) . BEd 2 LR8O b5 3k

SRR D BES %
BT Y — % FIAEY RO—HoOETREET 5 & &1Lk, 0B#ET HEHEToRR EREOEZ S
Y 2007/0259206 Al & EP 1749074 A & WO 2005/103199 Al 2,4-9, 11
A 3, 10
Y Y. Fukuda, Luminescence Properties of Eu*-Doped Green-Emitting | 2, 5-9
A Sr-Sialon Phosphor and Its Application to White Light-Emitting | 1, 3, 4, 10,
Diodes, Applied Physics Express, 2009.01.25, Vol 2, 12401-1~ | 11
12401-3
Y JP 2009-24030 A (JRSZATEOE ANWH - MEMIFZEEEHE) 2009, 02. 05, 4 | 4-8, 11
A X (77 IV—7L) 1-3, 9, 10

BAPCT / ISA/210 (HE2—Y0k%) (2007HF4H)



[E SR s EpHpEEs PCT/JP2009,/065104

B FEROEHO —HOPFER TERVEEZOERL B 170 2 DfEE)

EHSEKHESH (PCTI175R(2) (a) OKEICK Y, ZOFEBEMARTITXROBEAIC LV iFEROHPH O —EIC OV TE
B L7227,

1. 7§k ML, ZOEBHABSEEARELZT A EAELRVWHBIBRE LD TH D,
PEIN
2. {7 FkmE . AEEREERESTAZLEN TEIEEE CHEDEMEH - LT

7R W ERR RO E ) _M6%®T%é DEY

3. 17 EhskiAE WX, EEFEROEM Th-> TP C THAIL. 4(a) D 2 TR UEILOHEI
o TEHE I N TV,

FIA EHOHE MARMLTVLHLEOER (F1X—-U0 3 Dfkt)

RIS L5 I Z OFEBRHC LI EORMANR S 5 & Z OE R AR 72,

FECROHEIPH 1 — 7TITBRAFHI L | FEROHEHE S8 — 1 LIZFEa2BIIcmoFnuL, 1 AR
JLFE, ¢ ¢ s RICEVEHRIN TS, BBE{DEtik) Th o,

L2276, ORI, sza0tiKiXY. Fukuda, Luminescence Properties of
Fu*-Doped Green-Emitting Sr—-Sialon Phosphor and Its Application to White
Light-Emitting Diodes, Applied Physics Express, 2009. 01. 25, Vol 2, 12401-1~12401-3 {Z
RSN TV L6, Bl TRNZ ER LN R T,

(R~ — 1<)

1. W HEADLEZRBIFE FEE 23~ THRRNICHNS Lo T, ZOEEHEREL, 3~ TOHHETERHE
B HOW TR L7z,

2. 7 BMEETHREERT 2R TR, TATOWETEATRE OV CHET 52 LA TELOT, B
EFHBOM &R d 1270 5T

3. 10 HEAPLELBNEE TR 2 5o LOHIBNICHM Lo a0 T, ZoEERERSTIE. T oM
10 & > T2 R OFERIAD HIZHD>WTHER LTz,

4. HEEASKLERBINEEE FEE 2 BRI LR >0 T, ZOEBERERE L. BRoOSFEOHEIICTTE
SN TWBFEBIARDROFERBEIZOWTEER LT,

B INFR A F RO FFe oo H 3L T Fa'gﬁh%f)@%
U0 BIERE R R U, élﬁhéia/\ %EF'iiiﬁl*}@ffWH}: . ARG BB HL TR D o7,
i Eﬁﬂ?ﬁﬁ?iﬁﬂ@mﬁ}: u”jﬁﬁj\#?)/ﬁ'\: LT o T, Eﬁi??ﬁ(ﬂ#ﬂﬁﬁé\ FEIR L7/
PIZSdhbiuie o7z,
W OB E PERIOMMIZ S o s, BEHSLTiE ol

BAPCT /ISA/210 (BE1~—20kH (2)) (2007/F4A1)




= SR Ak EpHpE®ks PCT,/JP2009,,,065104

FER L U eI TR o3 & 72 s 5 PCT BAINS. 2 D52 o ERIZEBW T,
Z OIGBE BT RN 22 B AR R TR e,
O RO 1 — T IR DI L FEROHIPE 8 — 1 1 IR LRI IT Lm0 FHIT
W, PCT AN, 2 DF2 SCOBEMRIZEB W TR BARRIRS & & 2 b b o 3@ o FIHIX
FAEL7WVD T, Z b ORI ORIZPCT HANS OEIRICI T A H e BfRE RunZ4 2
EBRTEIRN,

L7eRo T RO 1 — 1 1ITRD2BINIRADOHE—PED B/ Z 72 L TN Z &
N TH S,

MXPCT/ISA 210 (Hi-<—) (2007444)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - claims
	Page 33 - claims
	Page 34 - claims
	Page 35 - claims
	Page 36 - drawings
	Page 37 - drawings
	Page 38 - drawings
	Page 39 - drawings
	Page 40 - drawings
	Page 41 - drawings
	Page 42 - drawings
	Page 43 - drawings
	Page 44 - drawings
	Page 45 - drawings
	Page 46 - drawings
	Page 47 - drawings
	Page 48 - drawings
	Page 49 - drawings
	Page 50 - drawings
	Page 51 - wo-search-report
	Page 52 - wo-search-report
	Page 53 - wo-search-report
	Page 54 - wo-search-report
	Page 55 - wo-search-report
	Page 56 - wo-search-report
	Page 57 - wo-search-report
	Page 58 - wo-search-report

