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(57) Abstract: In this method, a transparent con-
ductive film can be formed with a simple pro-
cess, said transparent conductive film having ex-
cellent characteristics, i.e., high light trans-
missivity, high haze rate, and low sheet resist-
ance. This method for forming a transparent con-
ductive film is characterized in that the method
includes a step of heating a transparent substrate
(7) to 510°C or higher, and a step of forming a

transparent conductive film on the transparent
substrate (7) by spraying liquid droplets (5) of
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the film-forming raw material solution (1) to the
transparent substrate (7), and that in the step of
forming the transparent conductive film, the
transparent conductive film is formed at a film-
forming speed of 12 nm/sec or higher.
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IHIC, BEEAS LCHERFIOFPFEEERICHL, Cu—Ka (A=0

154 nm) ZBRICAWTXREHTICL 2ERESHETZ 0 — 2 0KIC
TiTR>7, TOXREM7O7 714NV ER2ICTY, H2iE. SREGAS
JUOHBRGIDEREERDOERBEEM AT RS> EZTDOXFEHRTOT 7
ANTHD, R2ICRINZXFEH7O7 71 VICEDWT, FE—I 0D
ME (26;) . BESLIVCZOEEOHER (FWHM) | 46 ICHESRR
OHA Xt z8H L, TOWREER2ICTT,
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[%2]
20 FWHM YA X
= (deg) BE (deg) (nm)
(110) | 26.52 155 0.46 18
(101) | 3382 | 241 0.32 26
EHEH 1 | (2000 | 37.92 112 0.3 28
(211) | 51.72 | 1334 0.2 44
(301) | 6592 | 2279 0.2 47
(110) | 26.54 101 0.38 21
(101) | 3384 | 210 0.26 32
EMifl 2 | (200) | 37.88 63 0.24 35
(211) | 51.72 | 1106 0.18 49
(301) 65.9 1752 0.18 53
(110) | 26.58 133 0.36 23
(101) | 338 92 0.32 26
EMH 3 | (200) | 37.96 937 0.2 42
(211) | 51.72 418 0.2 44
(301) | 6594 | 1261 0.2 47
(110) | 2654 | 525 0.4 20
(101) | 33.82 226 0.74 11
EE #5451 1 (200) | 37.94 | 2978 0.2 42
(211) | 51.72 583 0.24 37
(301) | 6592 | 1778 0.26 36

[0053] 7#d, HRMOY A XtiE, EEARAOKER YA X BRI Z2H5DTHY
. LT DScherrerdz (1) ICETWTEEH L,
[0054] t=0. 92 //Bcos 6, - (1)
b, LR (1) do&EsSEENRETN. t (HERETAX (nm) [ A
CHRRER (nm) | B EER (SVYT7V) . 0;: E—VHRE20,X1/
2 (deg) X7,
[0055] <EZE>
B2 IRIN2 XRET IO 71 LHhSBELAREDIC, BREGADS
BEERIE. (301) @ABEERARBEL>TWS, —F. LLEFIDEHR
BEEIF (200) A’BEEAEEA>TWS, Tk, R2ICRINDHE
KOGHLARELEDIC, BEEAOEHFEERIE, (301) @EMELHE
BOPRADERHUREL>TWVWBDICH L, LEFI1ICHEWTIE (200)
EEA L 7ZERARF TREADERUREL>TWDS,
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[0056]

[0057]

[0058]

[0059]

[0060]

[0061]

RTICARINZERLOBLM L DIC, EFER 1 ~3 OERABEEREI,
AN ZRBLUBBEAEL., OV — MERMEWE WS HEERT, &
NICK L. EeEf) 1 OFBREEEIE. SAREEVA, N TRMEL, F
o— MERAEVWEWVWOIHEETRT,

UEDERNS, 12nm,/ sUEORERETCEREEREZMIEST 22
EWCEY, A IAXBLUOBEBESEL. HDOY— MERMEVWEREER
EHRETDEIENTEDIENPELMER oz, COERHIE. SERDKER
ETHRETSIEICE>TI7vROBERZMHEL, (301) EIKEAEL
BEABEREZBELTERLEZIEICEDEDEEZLONS,

DLEDEDICAFRPBOERFEOIES L CERBBAICDOWTERBAZITR> D
. PROBEHEOHES L UCRBHAOER EEEHAEGHOE D I & HHH
5FELTWD,

SHERTINEEROFES L CEEANIE TR TORITHRTH > THIR
HREDTIEHBRWEEZONDINZITH D, AFEPAOHHEIE LS LAFHAT
A TEKROHHEICE > TRIN, BEXROHEEHFORKS L CHER
TOITRTDEENEEFNDIENERINS,

EX Lo AR

AFEPORELEICE > THIES N EREERIE, Ny I 7BBLUT
HWEEZNIELRLSTEH, AEBES L UANS IRXHHL. MDY — MERD
BWEHEEREZNET D2 IENTES, JDEH, AFEBAOEREEEREI
. BEXBEL. HICEEY Y JVKBEBROEREBE L THEICER
THIENTE S,
= D&

1T RERRAR. 2 FREVS, 3 FvUTHR, 4 X~y
K. 5 #&HE. 6 WEFKLER. 7 BHER 8 MMEEL,
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[E5KIR1]

[E5KIR2]

[E53KIR3]

[E5K1R4]

FEk DEIH

BEREMNR (7) 251 0CUEICNBRTZRTY T &,

RIECEREMR (7) (I L. RERRAER (1) OKE (5) %21E
FZIDIEICLY, pigERER (7) LICERBERZHET 52X
Ty T EEEH,

B EREBRARIRET 2 ATy FIE, 12nm,/ secllEDK
REECTEAEEREZNIET 2. BSHEERDOKES X,

AIEHRERAER (1) 1F. RAXBLTT7vROILEMEESD. &
RIF 1 ICEEHOZEREBIRD KRS,

FERIE 1 72 2 ICRBORELEICEL > TRIRS N ZREER
ThH>7T.

AIECBEEBRED XREH/AY —ICEWT, (30 1) EmOMOf
E—JiElE. (301) AUA4OVWTIhOBREEORNE— 7 EBE
SFYUHKREW, EREERE,

BIESBAEEERED XEEF/ Xy —vIicsWT. (301) mOEIE
E—VBEOHERNMSEE L RERAOIHRFRIE. (301)
EUAOWTNOEREOONE— VBEDEERNSEH L f&
MOEEFNFRELY EHEKREW, BRIEIICEEBDERAZERE,



1/2

WO 2012/147219 PCT/JP2011/069550

[E41]

3 \@: I S
6 2 S
S




2/2

WO 2012/147219 PCT/JP2011/069550
(2]
(110) (101) (200) (211) (310)(301)
. 1 i I g i
R : A
> S L8 A P&
SR ;
@t X X =13
B = 1512
” e O =411
20 30 40 50 60 70

2 6 (deg.)



INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2011/069550

A. CLASSIFICATION OF SUBJECT MATTER
C01G19/02(2006.01)1

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

B. FIELDS SEARCHED

Minimum documentation searched (classitfication system followed by classification symbols)

C01G19/02

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Jitsuyo Shinan Koho 1922-1996 Jitsuyo Shinan Toroku Koho 1996-2011
Kokai Jitsuyo Shinan Koho 1971-2011 Toroku Jitsuyo Shinan Koho 1994-2011

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
REGISTRY (STN), CAplus (STN), JSTPlus (JDreamlI)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X JP 2000-44238 A (Matsushita Battery 1-4
Industrial Co., Ltd.),

15 February 2000 (15.02.2000),

claims 1, 2, 4, 7; paragraphs [0001], [0012]
to [0014]1, [0016], [0017]

(Family: none)

X SOLIMAN et al., Effect of fluorine doping and 3,4
A spraying technique on the properties of tin 1,2
oxide films, Renewable Energy, 2001, Vol. 23,
p-463-470, ISSN:0960-1481
A JP 59-45926 A (Nippon Sheet Glass Co., Ltd.), 1-4
15 March 1984 (15.03.1984),
claims; page 2, lower left column, line 10 to
page 2, lower right column, line 1
& EP 103511 Al
Further documents are listed in the continuation of Box C. |:| See patent family annex.
* Special categories of cited documents: “T” later document published after the international filing date or priority
“A”  document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention
“E” earlier application or patent but published on or after the international “X”  document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
“L”  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other “Y”  document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
“Q”  document referring to an oral disclosure, use, exhibition or other means combined with one or more other such documents, such combination
“P”  document published prior to the international filing date but later than being obvious to a person skilled in the art
the priority date claimed “&”  document member of the same patent family
Date of the actual completion of the international search Date of mailing of the international search report
24 November, 2011 (24.11.11) 06 December, 2011 (06.12.11)
Name and mailing address of the ISA/ Authorized officer
Japanese Patent Office
Facsimile No. Telephone No.

Form PCT/ISA/210 (second sheet) (July 2009)



INTERNATIONAL SEARCH REPORT

International application No.

Ltd.),

[0070] to [0081]
(Family: none)

08 November 2007 (08.11.2007),

claims 1, 6, 7; paragraphs [0034], [0050],

PCT/JP2011/069550
C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A JP 2002-146536 A (Japan Science and 1-4
Technology Corp.),
22 May 2002 (22.05.2002),
claims
(Family: none)

A JP 2007-290958 A (Dainippon Printing Co., 1-4

Form PCT/ISA/210 (continuation of second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2011/069550

Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

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. I:l 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, specifically:

3. I:l 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:

The invention in claim 1 does not have novelty and a special technical feature
since the invention is disclosedin the following document 1, and consequently,
the invention in claim 1 does not comply with the requirement of unity.

The inventions in claims indicated below are relevant to a main invention
group.

Claims 1 and 2
Document 1: JP 2000-44238 A

L I: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. I:l 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. I:l 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 I:l The additional search fees were accompanied by the applicant’s protest and, where applicable, the

payment of a protest fee.

I:l 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.

I:l No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2009)



] SR A EpsHpEEs PCT/JP2011,/069550

A, FEHROBETAHSHEOZE (EERSTFE (1PC) )
Int.Cl.  C01G19/02(2006. 01) 1

B LT ol

AREET o T/ NRE R (EERSFF28 (1P C) )
Int.CL  C01619/02

/NGRSO ER CHRAEZ T 0FIZEENL O
HAREERAFEAR 1922—19964F
HAEARRERFEAR 1971—20114
HAS[H E A 28 5 AH 1996—20114F
HAE B EFE AR AR 1994—20114

EERA CHEM LB ST — 2= (F—=FX—=ADOAFF, REICHEM L7 M)
REGISTRY (STN), CAplus(STN), JSTPlus(JDreamIl)

C. BE45 LD L LR

B SO R %
BF Y — SISO RO O EET AT 5 & &3, 0BT 5 EFoR R & SRIE O 7 B
X JP 2000-44238 A (f» FaEM LS 2000. 02, 15, FEKRTE L, 2, | 1-4

4, 7, Bk [ooo1] , [oo12] - [oo14] , [oo16] , [o0017] (7
7IU—=7Ll)

X SOLIMAN et al., Effect of fluorine doping and spraying technique | 3, 4
on the properties of tin oxide films, Renewable Energy, 2001,
A Vol. 23, p.463-470 1, 2
ISSN:0960-1481
W CHROBEEICLIIRPBFIEI N TV, 0 X5 b7 2 U I T AR A BIR,
*  BIRAXBERODT DY — D HOBITAR ST STHR
TA ] BCBEEO S ATl . — R KEL RT [T EHEHER SUIBLERICAR IR TH- T
HD HEEE FET 200 TR, RHOFEY TER
B ERHEHATOHEBEE/ ST cH L0, ERHEA DOEREDT=DICHIHT 5D
Dglonkashi-to X ) #CBEOH D TR ThH - T, UsE RO A THMH
(L BEEERICESERE T 5 UM O STRO T DOFRMTESMER N EZ BB B D
HELIZMOMKB BB 23257701883 Y] HICBEEOS AR TH T, YeEtwk & o 1 L4
Ak (EiEAd) FoxERE D, BEHICESTHHATHAMEEEIC
O] NBRC X B8R, i, BREICERT 530K L oTHEHRMERRNEEZ NS LD
[P EHEHEARTC, hoEEEOTEOEB LA 2HE (&) F—F 773 U —3@k
EpAES 52 T L2 H PR WS D F%E H
24, 11. 2011 06. 12. 2011
FEBSFA AR DA B R O T IFTEES (FEROHHME) 4G | 3948
HEEXS100-8915 "
HRATRHRENPE=THE4%3 5 EiEds 03—3581—1101 KN 3416

HREXPCT/ 1SA/ 210 (FE2~~—) (200947H)



= SR Ak EEHEES PCT/JP2011,/7069550

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

B FSCIR D BT %
BF Y — BIASCING RO O AT BT 5 & &3, F o BT A ETo RS wEREO S
A JP 59-45926 A (H AHE R 2=$t) 1984. 03. 15, HpFaa=RofpH, | 1-4

2 BHAE PSS 101755 2 B A P 1 17
& EP 103511 Al

A JP 2002-146536 A (Flpfffriz BLEr3EM]) 2002, 05. 22, Rk | 1-4
®iPH (773U —7 L)

A JP 2007-290958 A (K H ARHImIBRZH) 2007, 11.08, 75K 1, 6, | 1-4
7, Byg [0034] , [o050] , [o0070] - [0081] (77X VU—72L)

BAPCT / ISA/210 (HE2—0k%) (2009®FT7H)




[E SR s EpHpEEs PCT/JP2011,/,069550

B FEROEHO —HOPFER TERVEEZOERL B 170 2 DfEE)

EHSEKHESH (PCTI175R(2) (a) OKEICK Y, ZOFEBEMARTITXROBEAIC LV iFEROHPH O —EIC OV TE
R L 7ginoie,

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. ™ FEskiE X, [EEFEROHPEATH- TP CTHHAS. 4(a) DF 2 LR OFESLDOHEIC
o TEHE I N TV,

FIA EHOHE MARMLTVLHLEOER (F1X—-U0 3 Dfkt)

WICHEA B k510 2 OEBEHEC L EO RS 5 & = o EETE IR 1,

SHRIA LR 5 30 i TRED CHRUICFEEHEH STV DS BrlipEs B < | K 7o Hfli i 4y
BEh ST, FHRMCHE OB ZRZ X720,

DU R 55 RIUICAR S5 AN BRI TH 5.

jiﬁéﬂil JP 2000-44238 A

1. {0 HEASLEZBIFE FHE 23~ THRRNICHNS Lo T, ZOEEHEREL, 3~ TOHHE TR
B HOW TR L7z,

2. W EMBEETEMEERTSETLARL, TATORETEATRAIC OV THET S LN TE DT, BN
EFHEI DM & R BT,

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,
Vo BIEREPERIOMMIZ S o fos, BRI TiE ol

BERXPCT/I1SA/210 (120 (2)) (200947H)




	Page 1 - front-page
	Page 2 - description
	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 - claims
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - wo-search-report
	Page 19 - wo-search-report
	Page 20 - wo-search-report
	Page 21 - wo-search-report
	Page 22 - wo-search-report
	Page 23 - wo-search-report

