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(57) Abstract: [Problem] To provide: a quartz glass crucible
in which peeling is prevented by a crystallization promoting
agent coating film and the in-plane distribution of the crys-
tallization promoting agent concentration can be maintained
so as to be substantially uniform; a method for manufactur-
ing the quartz glass crucible; and a method for manufacturing
a silicon single crystal. [Solution] A quartz glass crucible 1
according to the present invention comprises: a crucible base
10 composed of a silica glass; and a coating film 13 formed
on an inner surface 10i of the crucible base 10, the coating
film containing a crystallization promoting agent. The peel
strength of the coating film13 is 0.3 kN/m or more.
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X10'%atoms, / cm2AFERDIDICEBFEEERARBLL, T &
e REBLUSN & TRALRERDRENRAD LD ICEHTRHZREL L,
O LTHEB T ~4 A NICERH 1 ~4ICEDBBRASANYRETHRS
B,

[0105] O RIC. EARAS ALY RICBVWTHELRERORHEOHBMEES S
Al CASICEYRIE L, FBEEEIE. LY ROELE KESBUAOREH
BEZzZNETNAE L, VY ROKREOHEAEDRNEMEIE. LY ROK
OARDD—RE Lk, FRILVYROREBUADHBEEZEDANECER. &
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BORAOLDNSILVYRARDO. 55~0. 6EOHEROEED—HE LE
[0106] JRIC., LERBIA T ~A4MICEREBAT~ALICEIDZARATSAIVYR
ER—FETHEINCE—R/FEOROINYRY Y TV EFERLTY ) OV
BERODE T LIF%2TV. ERBROILYRORKADOHBERCITNOREE
ZEEHBL2, V) IVEBROSETY (EEAbE) Z8E L L, A
B, BFROSEBFYR., EHEERBICH T 2EFROEELTHS, O
BRERTICRT, R1ICBWT, HBORERED D] &R32HBEREICHL
TRBEE D DOEENO. 1 %R®BOIEEEW., TH] &1E0. 1%UEO
5%Km. %] &1d0. 5RULEDIEEED, REFTNOFmEIE. 7
SOV VIRHINTOYAASZANGER LICR > THMICR > 2885
OHEHESEXREZTMLALBDOTHY. %1 1F50%UE. TH] 1F20%
MES0%KM. 2] E20%K\EERLTWS,
[0107] [&1]

b RER BEILYR P

B (atoms/cm?) FUBERE (KN/m) FIBEDIEE NEER $EFY
B | EMLUT | EE | EmLUL | Em ML *)
H#5IA1 | 26E+14 | 3.1E+14 0.2 0.3 % e E2 61.5
HeERBIA2 [ 24E+14 | 2.1E+15 0.2 05 % e E 4 62.2
FLEREIA3 | 2.6E+15 | 2.5E+15 05 0.6 ch & th 69.1
8z BIA4 | 2.3E+15 | 2.8E+14 0.4 0.2 i £ th 65.2
EHEFIAL| 2.5E+14 | 2.4E+14 0.6 06 &+ P A 81.2
2HEBIA2 | 26E+14 | 2.4E+15 0.7 1.2 A & & 83.6
EHEFIA3| 2.0E+15 | 2.6E+15 1.0 1.1 P oA WP 85.3
EHeHIA4]| 2.6E+15 | 2.2E+14 0.9 0.7 A o> A 83.1

[0108] RTICRT LIS, LEEHIATICEBZAEAS ZANYROREKEDOE R
REFIDBEIX, EPITHWT2. 6X10'“atoms,cm2, [EZPLH
ICHWT3. 1X10'%atoms, cm2THor, BERILIREFDERE
DHEBEIL, ERICHVWTO. 2k N/ m, EBUAICEWTO. 3kN
/S MTHol, TOINYRYGY TIER—FETERIE LR—RFHEDRI DIV
YRSV TN ERWTY Y A VERBREDE|E LIFafTo/ce 2 5, EREH
WY RORREICERINEZI VR NSA N (TS50 )0T) ORED
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RERILYROEISBEEKEUADOBATEN >/, ELHEABFHILYROA
KEADATNEED o1, BEARAZAINYREZRAWTEIZLEIFOohEY
DIAVEBEFROSEBIEYIE6 1. 5%&EQY, 80%% TFO2fFEREMR >
[0109] LEEBIA2ICLDARAS ALY RORKADHERILREFIDOREIX. E
IICHWT2, 4X10%atoms cm2, EEUAICSWVT2, 1X1
O'"atoms  cm2TH>7, HRILEEFDORFGIROKBEREIL, K
ICHWTO. 2k N/ m, EEIUMEWNTO., 5kN/ mTHo%k, 2D
WY R Y TN ERA—FETEE LERA—FEDORIOIILY RY > FILEBW
T AVBERBRDOEIZ LT 2TokE 25, FRBEAIVYRORKAICHE
MEINIVRARNSAN(TZo0)0T) ORBEDEEIZILY ROKER
TEh>7h. ESBUATIEFRETH >k, ELERFBFHIYROARE
DIFENIEHRBETH >, BEARATIRAINYREZAWTEIZ LEIFONE
SYDAVEBEROSEZYIE62., 2%ERY, 80%A2TEEEREA-

720
[0110] LEEBIABICLZARAS ALY RORKEOFERLIEEFDREIL. K
IICHWT2, 6X10'5atoms cm?2 EEUAICSESWVT2, 5X1
O'"atoms  cm2TH>7, HRILEEFDORFGIROKBEREIL, K
ICHWVWTO. Bk N/ m, EHUAICHEWTO. 6kN/ mMTHo7/, TD
WY R Y TN ERA—FETEE LERA—FEDORIOIILY RY > FILEBW
T AVBERBRDOEIZ LT 2TokE 25, FRBEAIVYRORKAICHE
MEINIVRARNSAN(TZo0)0T) ORBEDEEIZILY ROKER
THRETH > EEBUANTIRERD N>, ERFERFHIVYRONE
HDOAFRNIEHRERETH >, BRARATIRAIYREZAWVWTEIELEFLN
o) AVEBEBEROSEFEYIE69. 1%ERY, 80%% FOsEREA

27,
[0111] LEEHIAAICEDZARAS ALY RORKADHERILREFIOREIX. E
TICHBWT2, 3X10'%atoms ‘cm2, EHUAICENT2., 8X1
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[0112]

[0113]

O'“atoms  cm2THo7, HRILEEFIDORGIROKBEREIL, KD
ICHWTO. 4 kN m, EEIUMEWNTO., 2k N/ mMTHo%k, 2D
WY R Y TN ERA—FETEE LERA—FEDORIOIILY RY > FILEBW
T AVBERBRDOEIZ LT 2TokE 25, FRBEAIVYRORKAICHE
RINZIYVZARNSA N (TS0 Y VD) OHBOREIZILY ROEKES
THRETH > EBUNTIEZ N>, TLERFEHIVYROAKXRE
DIFENIEHRBETH >, BEARATIRAINYREZAWTEIZ LEIFONE
SYAVEBEROSEZYIE65. 2%ERY, 80%ATEEEREA-
720
RHEBIATICEZARAS ALY RORKADERIREFRDBEIL. K
EICHWT 2.
5X10'atoms cm?2 EKEEUAICENT2., 4X10'“atoms
/S em2THolz, BRICEEFIORMEDHHEEIZ. EEBICHWTO. 6
kN/m, EEUMMBENTEO. 6k N/ mTHo7/, TONYRYV S
WER—FHETHELERA—REORIDOILYRY Y T EAVWTY ) OV E
BROBIEEFEToEl 5. ERBEAIVYROARBICKRINELS Y
ANNSAN (TZo2)0T) ORBEOREEILIVY ROKE & BEUAD
WAHTYLAN >z, FEEABHAIYRORFKEDATNE DA >/, H
ZARAZZANYREAWVWTEIZT EFoNAD ) OVEEROSEFEYIES
1. 2%&RRY, 80%ZBADRIFAEREG >,
RHEBIA2ICEZARAS ALY RORKADERREFRDBEIL. K
EICHWT 2.
6X10'atoms cm2 EKEUAICENT2., 4X10'atoms
/S ecm2THolz, BRILEEFIOZRMEOHBMEEIZ. EEICHWTO. 7
kN /m, EBESUHCEWTE T, 2kN/ mTHol, TOILYRY VS
WER—FHETHELERA—REORIDOILYRY Y T EAVWTY ) OV E
BROBIEEFEToEl 5. ERBEAIVYROARBICKRINELS Y
ANNSAN (TZo2)0T) ORBEOREEILIVY ROKE & BEUAD
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WAHTYLAN >z, FEEABHAIYRORFKEDATNE DA >/, H
ZARAZZANYREAWVWTEIZT EFoNAD ) OVEEROSEFEYIES
3. 6%&ERY, 80%EBADRIFLEREG >,

[0114] ZEHEHIASICLDZARAS ALY RORKADHERILREFIOREIX. &
EICHWT 2.
OX10'"atoms cm2 EEUAICEWNT2. 6X10'5atoms
S em2Thol, RRILEEFIOBGROFBEE L. EEICSBWVWTT. O
kN/m, EBESUHCEWTE T, TkN/ mMTHhHol, TOILYRY VS
WER—FHETHELERA—REORIDOILYRY Y T EAVWTY ) OV E
BROBIEEFEToEl 5. ERBEAIVYROARBICKRINELS Y
ANNSAN (TZo2)0T) ORBEOREEILIVY ROKE & BEUAD
WAHTYLAN >z, FEEABHAIYRORFKEDATNE DA >/, H
ZARAZZANYREAWVWTEIZT EFoNAD ) OVEEROSEFEYIES
5. 3%&RY, B0%ZBADIRIFLAEREG >,

[0115] ZEEHIAA4ICEDZARAS ALY RORKADHERILREFIOREIX. E
EICHWT 2.
OX10'atoms cm?2 EEUAICEWNT2. 6X10'atoms
S em2Thol, RRILEEFIOBGROFBEE L. EEICSBWVWTT. O
kN/m, EBESUHCEWTE T, TkN/ mMTHhHol, TOILYRY VS
WER—FHETHELERA—REORIDOILYRY Y T EAVWTY ) OV E
BROBIEEFEToEl 5. ERBEAIVYROARBICKRINELS Y
ANNSAN (TZo2)0T) ORBEOREEILIVY ROKE & BEUAD
WAHTYLAN >z, FEEABHAIYRORFKEDATNE DA >/, H
ZARAZZANYREAWVWTEIZT EFoNAD ) OVEEROSEFEYIES
5. 3%&RY, B0%ZBADIRIFLAEREG >,

[0116] <{ESRbLIBEFRIOBFIROHBREDTM (2) >
WY RDEEICH T 2 ERICRERORBEN2, 6X10'5atoms )/
cm2EYEFEKABDLDICBRFHEZRE L RLUNE TRBERZE O (
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[0117]

[0118]

[0119]

1) | EEARRICLUTLEERBIT ~3HICEFREH 1 ~3ICEDAEHSZILY
ReETRItEE, TO%., TRHEBEOTM (1) | EEKROFTMEITo L
o TOHERE=R2IITRT,

[&2]
R RER AEILYR B
SR (atoms/cm?) FIBERRE (kN/m) RIBEDIRE AEE R HPFY
EE [ EERLsL | EER | EERLISN | EER | IEER LS (%)
te#:{5IB1| 5.2E+15 | 5.2E+15 0.2 0.2 % % % 70.2
tr&55IB2 | 5.2E+15 | 2.8E+16 0.1 04 % th th 72.3
He&:EIB3| 496+17 | 24E+15 0.2 03 % & i 71.5
EHEEIB1 | 52E+15 | 52E+15 0.3 0.4 th th A 80.2
EfE@B2| 28E+16 | 5.2E+15 10 03 & & A 87.6
EEFIB3| 26E+16 | 4.9E+17 1.3 1.1 2 A o 87.8

R2ITRT LT, LEHIB1ICLZAERAS RIVYROARKRAEDESRIL
REFIORBER. EBRVKBUAOEAICEVNTS., 2X10'%atom
s/ cm2THol, BRABEFIORTIEDHBIBE X, KR TEIRLAH
OEAHICHEWTO. 2kN,/ MTHho7, TOILYRY Y FIVER—FHET
BELERA—RHEORNOILY RY Y L EAWTY ) AV EBFEROF X L
HiTol& B, EREAIVYROARAICHKRINLZI Y XA M4 (
T2 007) OHBEORERIINYROKEEKEUADEE TS >~
o FEERBFHAIIVYRORRADAFTNE S D >/, BHEARLZAILYR
ZRVWTSIZTEFONAEY ) IVERROSEZYIET7 0. 2%&4Y, 8
0% % FEIZHEREML >,

LEEBIB 21L& 2 ARHA S ZIVY ROAREDOERILIEEFIOREIX. K
EICHWTE. 2X10'%atoms ‘cm?2 EEUMIIHEWVWT2. 8X1
O'tatoms  cm2THo7, HRILEEFDORGIROKBEREIL, KD
ICEWTO. TkN/m, EBUAICEWVWTO. 4kN/ mThHho/k, D
WY RY Y TN EE—FGETEELZA—HEDROILY R Y FILEBW

T IVBRBROS|IELTE2To& 25, BREBEAIVYRORKRAICHE
RENTVZRNSA N (TZo0)0T) OHBEOREILILY ROKED
TEM > EEUATIEHFRETH >, FLERFHIVYROAKRA
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[0120]

[0121]

[0122]

DIFENIEHRBETH >, BEARATIRAINYREZAWTEIZ LEIFONE

SYAVEBEEROSBFEYIET 2. 3%ERY, 80%AETO2EREMLS
1o

LEEBIB 31L& 2 ARHAS RILYRORKEDHERILREFIDOREIX. K
EICHWT4., 9X10'"7atoms ‘em2, EEUMIHWVWT2. 4X1
O'Ssatoms cm2THo7, HRILEEFDORFGIROKBEREIL, K
ICHEWTO. 2k N/ m, EEUMHENTO. 3kN/ mMTHo%k, D
WY RY Y TN EE—FGETEELZA—HEDROILY R Y FILEBW
T IVBRBROS|IELTE2To& 25, BREBEAIVYRORKRAICHE
RINZIYVZARNSA N (TS0 Y VD) OHBOREIZILY ROEKES
TEM > EEUATIEHFRETH >, FLERFHIVYROAKRA
DIFENIEHRBETH >, BEARATIRAINYREZAWTEIZ LEIFONE

SYAVEBEEROSBFEYIET 1. 5%ERY, 80%AETO2EREMLS
1o

BB 1ICLZ2ARATS ALY RORNRAOBRIRERDRBEIE. [E
MROCEDBUADEHICHEWTS. 2X10'5atoms,  cm2THor,
LR ERIORGEDOHBAE L. EEICBWTO. 3k N/ m, KER
HZBWTO. 4k N/ mMTHol, TONYRYY FIVER—FHETEE
LEER—FSEDRIDILY RY Y T EaAWTY ) AVEREDOS| X EiIFf%1T
S2fE A FRBAINYRORKREICERINLZIVAMSA N (T3
DV vT) ORHBEOEERIVY ROREERCESBUADEE THEETH
2T ERBHIVYROARADATNIEDEN >, BEARHSZILY
RzAWTEBIELEF oY) AVEREOSETYIE80. 2%&ERY,
BON%ZHBADRIFLEREM >,

EHFIB2ICLZARATS ALY RORRAOBRIRERDBEIE. [E
EiIcHBWT 2.,

8X10'atoms cm2 EEUAICEWNTE. 2X10'atoms
S em2Thol, RRILEEFIOBGROFBEE L. EEICSBWVWTT. O
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kN/m, BEUMCBNTO. 3kN/ mThHo/k, TOILYRYFY T
ER—FGTHELZA—FHEORDIVY RY Y FILEBWTY ) IV B
D5 X LEIFZToEI A, ERBAINYRORKREICERINLZY )R
NS4 N (T2 )0T) OHBEOREIZLVYROESRTED AL K
BUATIEFRETH >, TLEERBFAIVYRORKADITNS DAah
Sl BEARAZANYRERAWTSIZEFoNAYY) AVEFEOSE
FYIF8T7. 6%&AY., BONEBADIRIFREREMR >,

[0123] ZEHEHIB3ICLDARAS ALY RORKADHERILREFDOREIX. E
EIcHWT2., 6X10'%atoms cm?2 EEUMMIIWVWTEL. 9X1
O'7atoms /cm2THo7, HRILEEFIDORGIROKEEREIL, K
IKHEWVWTT1. 3 kN m, ESUNICEVWTHET1. TkN/ mTHo7/, &
DIVYRY Y TN ER—FHETEELER—FEDRDILY RY > T %A
WT ) OVEBEBROB|X LIFETo/&l 5, EREBEHIVYRORKEIC
BRINFZIVZRSA N (TS0 Y0 T) ORBEOREIZILYROE
BERELUADEATHRN >, ELFEREBEHIVYRORKADITEND
WIED o T, HBEARHASAIYREZRAWTEIZ EIFonLY ) OV BFESE
DHBFEYIE8T7. 8%ERY, B0NEBADIRIFAFEREL -7,

[0124] <{ESRBIREFIDORMEDE S OFHE>

BRASZINVYRORKEICHRI N BEREEEFRIORRBEOEX &
VIAVEEROSEFTY EOBRBEZFML . TOB/RERIICTT,
[0125] [R3]

HRRER D BiES
BEMEDOES HBFEY
(pm) (%)
HeE{FICt 54.3 71.3
Hesipic2 55.5 65.5
Jud 34 [oK] 65.0 66.8
HeEHica 72.5 64.3
EHEHICI 0.2 80.4
EmEfIc2 1.2 84.2
EHEHIC3 7.0 87.8
EEfica 50.0 84.6
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[0126]

[0127]

[0128]

[0129]

[0130]

RIDEBRBFIC 1 ~CAIIRTLDIC, HRILEEFRIDORFBEDOEIAT
2. BumBlEDBEICIK. Y IVERROSEEYE80%LULEICT S
ENTERD 2/, THICH L. EMRFICT1 ~CAICRTLIIC, BRIk
REFIORHBIROEIANL O umUTOBREICIE. ¥ ) IVEEROSEE
Ya80%ULEICTRDIENTEL,

<fERbREFIDOBRAEDOREIAE X OFHHE>
BEASZANYRORKREICEKR I N ERILIEEFIORGIREOREME I
(Ra) &) AVEBEERZOSEFTY SOHEB%EMLE. TOERER4S
[ N
[3R4]
HRRER D Bism
BMEOREMES | $BFY
(¢ m) (%)
H&1HID1 0.27 715
Eb 451D 2 0.28 60.3
HEA45ID3 0.29 67.5
HEHID4 0.32 68.3
RHEFID1 0.10 81.5
EHEHID2 0.20 84.5
RHEFID3 0.22 87.3
| EHEHID4 0.25 85.6
RADEEBBID 1 ~DAICRT LI, BRILEBEFIORBEDORE M I

(Ra) 70, 27 umBlEDFAEICIE. YV IAVEESOSEFY %80
%UEICT B ENTERD >, THIZH L., EEFD 1 ~D4ITRT &
I, BRICEREFRDORGEOREMT (Ra) /0. 25 umllTOBE
ISk, YV OVEEROSBEYEBOBRULILTEIENTEL,
RS DEA

1 BRAZRIVYR

1s WY RS T

) aAVEES

2
3 <) avEhE
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[55KIA1]

[553K1R2]

[553KIR3]

[55K1R4]

55 3KIR5]

[E53KIR6]

[553KIR7]

[53K1R8]

[553KIR9]

R K DEH

S)AFSZADLRDIVYRERE,

RISV REAOAREICERI N ERILRER 2S5 LLER
ReEmA.

ISR HGEOHEBRENO. 3kN/MULETHB I EEHFHET
5ARATZRIVYIR,

Pt CEERIOEEMN2. 5X10'5atoms /cm2llTF
ThHY.

BISREEOHEBENO. 6 k N,/ MU LETHS, BRE1ICH
BOARHS ZILYIR,

PR R ERIOEEMN2. 5X10'atoms, cm2&y)
=W, BREVICEHROBRA S XIYIR,

ARSIV Y REARDKEBICH 1T 2RI B HREOEHELILY RARDO

25FBUETVEUTOHEETHS. BHXREIHEIOVWTIAN—IA
ICEEEDAERA S XY R,

RIESEER DAL SRIEEIL Y REEOAZEDO. SEUTOEHENA
KRS NRIRBRIRORBBENO. QKN /  mMULTHD, &
RIF4 ICERBODAEL S RV IR,

AISRRLIRERIR D FRICKRRF 2BV 2 alknk (Mg
, Ca, Sr, Ba) OKAEDILEYTHD., B KRKEIBELOW
FThHN—HICERHDOARL S XY R,

AIEBMIEOEIA0. T umUESOumUTTHS, EKRIE T
TBEDOWITNA—IHICEEHDARLT S XY IR,

ISR MEOREHEY (Ra) 270, 1 umllEO. 25 umllF
THd. FERBEIHETOVWTNDN—IRICEHOARL S RILY R,

RIS BMER VR Y REKORKREHN SFI0uml E300
um TOEENDOFEERFRENT. OX10'2atoms ¢
cllE3. OX10'%atoms, ' ccllFThsd, BZRE1AE
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[55K1R10]

[55KIR11]

[55K1R12]

[55K1R13]

[55K1R14]

[553KIR15]

FERIR16]

[E5KIR17]

8DWFNA—IRICEEEHDARL S RV,

AIESRHREFOFEHRFREN 3. O0X10'%atoms ‘cc
UTFTHd, BREIDBEIOWITNA—IRICEEHOART S ZILY
R

SYUBHASZAMNSARZILYREFEEETZTRE,

fERBEERE2E LB REWRENIT 25 2 & TRIEI/ILY REHR
DORERMEICHERILREFIORMIREZHKT 2 TREEHEA.

RIRBHREMEMIT 2 IR, [REREERTL—ETREL
TEETIIRE/ AN EAVWTEEREREZ5umUETO000 M
MUTE LTREMNITZIEEZHHETE2ARTZIAINYROEES
%o

—EOBEHTHMRT DRIREREORARKESZ0. SumllTelL
. RIECRFEDRIREBRMEEZRAIRYRT I &ICL YRIEEER
REZEILd 5. BXRIE 1 ICEHOARTS RNV ROBERZE,

AIRERHBRDOEZFEN3IO0O0OmML mi nLAIFTHB. BXKIE11
XIE1 2ICEEODARHA S RV ROBEFE,

AlstfamibREFRIE D FRICKRRFE2E AW 2 afkanE (Mg
, Ca, Sr, Ba) OKAMDILEMTHS. HXRE115E13
DWIFNDN—IHICEREHDARHT S ALY RORIEFE,

BISCILY REAFEEZGCOCULES OOCUTORETMRLANSH]
RBHROREIMITZITD. BRETI1BET140VWTIHL—IRICE
HOARLS 2V ROEESE,

RIS RHRPOBEORR LRI Y REFEDEEEN—40.
OCLLETOOCLTICAS LD ICRIEE/I Y REKRZME L RD SHE]
BBHROREIMITZITD. BRKET1BE15O0VWTIAL—IRICE
HOARLS 2V ROEESE,

BISCILY REAEEZT1O0OO0OCULET BOCUTDEETMEL A S
RIEERHROMEMITEITD. BRET13ET1 6OVWThHA—IRIC
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RHOARAS AN Y ROEESE,

[553KI1E18] 1X102Pallbk1X105PallTOEREZFTTHIZEILYRE
AR LA SHIREBHRROMEMNTZITD. BXRKET1BHETT
DODWITNH—IRHICRBDOARL > XILY ROBERE,

[E5°K1E19] BRE1HETOODOWTNA—IRICREROAREL S XY RERL
TV IAVBERAECZEICLYSIE LT a2 EET 220
v BEROELE A,



1/7

WO 2022/249571 PCT/JP2022/005166

[E41]

|—

i
y

10a—=

|
|
|
|
|
[}
1
\
\




WO 2022/249571

[242]

|_/~
QN

10a—=

2/7

|—

PCT/JP2022/005166

(M) 100




3/7

WO 2022/249571 PCT/JP2022/005166

[E43]

X Y
(f—>
‘ 30
i ' s
| —>Fy
Fzﬂ 10i

/ .
. ) 13

~1s
™10

(11)




4/7

WO 2022/249571 PCT/JP2022/005166

[244]

1

100




5/7

WO 2022/249571 PCT/JP2022/005166
[E5]
16 N
— 15
16a 16b

N/

z 14
14—
N\ /7
e

14a




6/7

PCT/JP2022/005166

WO 2022/249571

[E6]




7/7

WO 2022/249571 PCT/JP2022/005166
[E47]
20
()29 j
21— I
.
28
—21b
21

—21a
_ 2 1
__ -d_
e - g - —
22
S r
25 23 25
= |5
[ ] 21d




INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2022/005166

A.

CLASSIFICATION OF SUBJECT MATTER

C30B 15/10(2006.01)i; C30B 29/06(2006.01)i
FI: C30B15/10; C30B29/06 502B

According to International Patent Classification (IPC) or to both national classification and IPC

B.

FIELDS SEARCHED

C30B15/10; C30B29/06; C03B20/00

Minimum documentation searched (classification system followed by classification symbols)

Published examined utility model applications of Japan 1922-1996

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Published unexamined utility model applications of Japan 1971-2022

Registered utility model specifications of Japan 1996-2022

Published registered utility model applications of Japan 1994-2022

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X JP 2003-192391 A (JAPAN SUPER QUARTS CORP) 09 July 2003 (2003-07-09) 1-5,7,19
paragraphs [0002]-[0004], [0012], [0024]-[0039], tables 3, 5

Y 1, 3-10, 19

A 11-18

Y JP 2018-138508 A (AIST) 06 September 2018 (2018-09-06) 6, 9-10
paragraph [0031]

A 1-5,7-8,11-19

Y JP 2021-050139 A (SUMCO CORPORATION) 01 April 2021 (2021-04-01) 6,9-10
paragraph [0086]

A 1-5,7-8,11-19

Y JP 2007-001793 A (SUMCO CORPORATION) 11 January 2007 (2007-01-11) 1, 3-10, 19
paragraphs [0038], [0043]-[0061], fig. 1

A 2,11-18

Further documents are listed in the continuation of Box C.

See patent family annex.

Special categories of cited documents:

document defining the general state of the art which is not considered
to be of particular relevance

> earlier application or patent but published on or after the international
filing date

> document which may throw doubts on priority claim(s) or which is

cited to establish the publication date of another citation or other

special reason (as specified)

document referring to an oral disclosure, use, exhibition or other

means

> document published prior to the international filing date but later than
the priority date claimed

wr

D&

wyr

later document published after the international filing date or priority
date and not in conflict with the application but cited to understand the
principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive step
when the document is taken alone

document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

document member of the same patent family

Date of the actual completion of the international search

23 March 2022

Date of mailing of the international search report

05 April 2022

Name and mailing address of the [SA/JP

Japan Patent Office (ISA/JP)
3-4-3 Kasumigaseki, Chiyoda-ku, Tokyo 100-8915
Japan

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT International application No.

PCT/JP2022/005166

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y JP 2004-002083 A (JAPAN SUPER QUARTS CORP) 08 January 2004 (2004-01-08) 1, 3-10, 19
paragraphs [0011]-[0028]
2,11-18
Y JP 2017-061413 A (SUMCO CORPORATION) 30 March 2017 (2017-03-30) 8
paragraph [0035]
A 1-7,9-19

Form PCT/ISA/210 (second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/JP2022/005166

Patent document

Publication date

Patent family member(s)

Publication date

cited in search report (day/month/year) (day/month/year)

JP 2003-192391 A 09 July 2003 us 2003/0094131 Al
paragraphs [0036]-[0058],
tables 3, 5
us 2004/0103841 Al
EP 1304399 Al
™ 262968 B
KR 10-2003-0031846 A
CN 1417387 A
KR 10-2009-0028743 A
™ 200634183 A

Ip 2018-138508 A 06 September 2018 (Family: none)

JP 2021-050139 A 01 April 2021 us 2020/0115820 Al
paragraph [0113]
WO 2018/203454 Al
™ 201843114 A
KR 10-2019-0117743 A
SG 11201910063V A
CN 110709539 A

Ip 2007-001793 A 11 January 2007 (Family: none)

JP 2004-002083 A 08 January 2004 us 2003/0183161 Al
paragraphs [0027]-[0047]
us 2007/0111151 Al
us 2010/0154702 Al
EP 1348782 A2
CN 1448685 A
™ 200304394 A
KR 10-2009-0009181 A
KR 10-0893136  B1
CN 101967676 A

Ip 2017-061413 A 30 March 2017 (Family: none)

Form PCT/ISA/210 (patent family annex) (January 2015)




ESl T [ B R R 5
PCT/JP2022/005166
A HHORTL2 U008 (ER&STI8E (I1PC) )
€308 15/10(2006.01)1; C30B 29/06(2006.01)1
FI: C30B15/10; €30B29/06 5023
B. FEZITH> 705

HE 2T o R NRER (ERRNAF2HE (1PC) )
(30B15/10; €30B29/06; C03B20/00

BNEERDAOBER CHEZ T2 A0BIIEENIED
HAREEMAFEQAR 1922-19964
HAEAFEEAFEAR 1971-20224
HAREEH =R AHR 1996-20224F
HARE BB ERHEAR 1994-20224
FEBFAECHALZEBF T —ANR—R (F—AR—ZADLHR, FAEIMEH L - HZE
C. B S5 &R 51D SR
5] XCHERD e - fET 2
BT Ty — Sl RO—EOBEFRAEET L & 3, TR TS EOERR S REDES
X JP 2003-192391 A (¥ )XY Z—)8— 2 4+ —YHERAH) 09.07.2003 (2003 - 07 - 1-5,7,19
09)
ER3£0002-0004, 0012, 0024-0039, 33, 5
Y 1,3-10,19
A 11-18
Y JP 2018-138508 A ([ rAFZREAFEIEAEEZEBMIAR A ST 06. 09,2018 (2018 - 09 - 6,9-10
06)
E3%0031
A 1-5,7-8,11-19
Y JP 2021-050139 A (BR24SUMCO) 01.04,2021 (2021 - 04 - 01) 6,9-10
E3%0086
A 1-5,7-8,11-19
Y JP 2007-001793 A (BR2SUMCO) 11.01.2007 (2007 - 01 -11) 1,3-10,19
E%3%0038, 0043-0061, [ 1
A 2,11-18
V] cross = 1o & st s htn g KTV T 73D — 2T 2 Bl B,
x  BIAXEONT TV — ‘T’E%&@EXi@%E&E”%;m#;ﬁf?of$@ZE
A RCEE OB 5 LETRA . AR E RS 0 Rr2pp RS, RNOREXEDRORROL O
‘F’E%&ﬁﬁ%@ﬁ@itﬁ%ﬁ?%%ﬁ\E%&@HM%K “X? RHZEEDOH B XETH o T, éﬁﬁﬁ@&f%%@%ﬁr
RARINZED SUTERERRNE ZE R 5D E
“1” fﬁf‘aféfﬂﬁ’“i%kf@a‘%j{ﬁkXiﬁﬂo)j@m%{ HEL “y RZEEDOH D TH-oT. %% Lo 1Y kD
<Xk Rl % M § 5 /-0 128 AT 5k (Bl % ! ?@%E%%:%@fa%f@%ﬁﬁﬁ &oféi@%§
97 WwWeEZLNED
“0” OBEIZX 20w, FH. BRESIZE LT DG “" B—37FY 77 3)—Ek
‘?’I%ﬁ@ﬂwf DOBRMEDOEIEOER L 25 HEOH D
CANUN S E Vel q N
EREEZS T U2H EBRATHEORKEH
23.03.2022 05. 04. 2022
LR O HTH RO HZME (FHTHEEE)
H AE e (1SA/JP)
T100-8915
—BF 4G 4797
H [ A HB
HEABTREXENIEA=TH4&E3 5
FEEEEE 03-3581-1101 P 3416

FE= PCT/ISA/210 (BB2~<—Y) (20154 1H)




[EI R & ] % B 5

PCT/JP2022/005166
C. B S5 &R 51D SR
B IND . - o emm . - _ fET 2
BT T —x SAXENG RO —EOERRBEET S & Xk, ZOBET S EHRrOERR S RIEDRE
Y JP 2004-002083 A (¥ )XY 2 —)8— 2 4 — Y HERAH) 08.01.2004 (2004 - 01 - 1,3-10,19
08)
E3%0011-0028
A 2,11-18
Y JP 2017-061413 A (MRS SUMCO) 30.03.2017 (2017 - 03 - 30) 8
EX3%0035
A 1-7,9-19

fE= PCT/ISA/210 (B52°—Y) (201541 H)




 EmmERE EprEs
AT RTTIV—RET SRR PCT/JP2022/005166
A1 A Sk AZEH STV RT3 ) — ot AFEH

JP 2003-192391 A 09,07, 2003 [IN 2003/0094131 Al
[0036]-[0058], Tahle3, b
[IN 2004/0103841 Al
EP 1304399 Al
™ 262968 B
KR 10-2003-0031846 A
CN 1417387 A
KR 10-2009-0028743 A
™ 200634183 A

JP 2018-138508 06.09, 2018 (7739—=20L)

JP 2021-050139 A 01.04, 2021 [IN 2020/0115820 Al
[0113]
WO 2018/203454 Al
™ 201843114 A
KR 10-2019-0117743 A
SG 11201910063V A
CN 110709539 A

JP 2007-001793 11.01, 2007 (7739—=20L)

JP 2004-002083 A 08.01. 2004 [IN 2003/0183161 Al
[0027]-[0047]
[IN 2007/0111151 Al
[IN 2010/0154702 Al
EP 1348782 A2
CN 1448685 A
™ 200304394 A
KR 10-2009-0009181 A
KR 10-0893136 B1
CN 101967676 A

JP 2017-061413 A 30,03, 2017 (7739—=20L)

FER PCT/ISA/210 (OS5 b7 7 3 ) —HIBHD (201581 H)




	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 - description
	Page 33 - description
	Page 34 - description
	Page 35 - claims
	Page 36 - claims
	Page 37 - claims
	Page 38 - drawings
	Page 39 - drawings
	Page 40 - drawings
	Page 41 - drawings
	Page 42 - drawings
	Page 43 - drawings
	Page 44 - drawings
	Page 45 - wo-search-report
	Page 46 - wo-search-report
	Page 47 - wo-search-report
	Page 48 - wo-search-report
	Page 49 - wo-search-report
	Page 50 - wo-search-report

