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(57) Abstract: This oxide for a thin film transistor is an In-Zn-Sn-based oxide containing at least In, Zn and Sn, wherein, when the
contents (at.%) of the metal elements contained in the In-Zn-Sn-based oxide are respectively expressed by [Zn], [Sn] and [In], for -
mulae (2) and (4) are fulfilled when the formula [In]/([In]+[Sn]) < 0.5 is held and formulae (1), (3) and (4) are tulfilled when the for-
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transistor can be produced, which has excellent TFT switching properties, a high sputtering rate during sputtering, and a properly
controlled etching rate during wet etching.
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(4) I ntk>0. 5D&XIF. 2LBTRFAD | ntkA TR (1) &5
T3 ZEICLERETH B,
[In] /~([ln]+[Zn]+[Sn])=0.3-:-- (1)
T EWARy S L— 2B &k, ANy S )V TREOBRDE
4%ICT, In=Zn—=—SnREILMR/IvH )2 T5—45y hERWTI
Nn—Zn—SnRkBIMERELLEZDARNYyHL—F (nm/min)
SR 1 (In-Zn-Sn) & L. WK DEHIC, LESR 1 (In-Zn-Sn) @
BHICAWEDERLCRNYy S YV TEEBET, HD. ANy 4y ) U JREOE
RAEZRLSA4%ICT, I n—Ga—ZnBLPR/INv S )T =4y
N (In, Ga, ZnDRFIET1 : 1 : 1THB) 2AVTCIn—-—Ga-—
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[0036]
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[0038]
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g/ TRIFATFTHM] 3. FLAVERDN, 7 VEREA 7ERD
BD1 nANETHDEEDEXRZHEEEEEEREL. &TF TORMEEZRE
ZRELEZEE, Vit h (BEE) P17, BVUTOEDAETF THMIC
BNz FHML 7,

BICERX (3) E. Vv NI v F YV IRBOREREMILICEEST 2T
Hd, BB LEELDIICVIY T v FUIRBICIEERENRELABVW EAE
FLVLWA, BEOREICIK, FICZnhBEELTEY. BIEYWEFDZnE
DOEMCE>TI Ty NIy FUIRICEBENIREET S, KTy T
vFy Y hELTARINSG Y 2VvBZAVWTC I ZTORZIvFVI9 3
&, HAMOY 1 UBENERNMTE L TEANMREST DI EHASNTY
%, FIT. ARBEESIF. Vv bIvFUIBIIREEREIERWVE
OOEMEBLZRF LER. Zntb e DBERTENX (3) Z2BELL, #
BRI ERFITIE, TYyFUYIEOBAERICLYBRENRELTVLVRVEDE
Iy NIy FUVIRICBNDETMLE, REFRYVIY NIy F U Itts
RS 2720, 22BTEFDZnlt (BAMICIE. [Zn] / ([In
1+ [Zn] +[Sn]) BPHIVWERL, fIAIF0. 8UTFTHBZZEN
FELL, O TUTTHBIENLYITFELWL, BB, 2EBITRHPODZ
NEEDOTFRIE, Vv Iy FUYIHOBERANLIERICREINGVS, T
YFVITL—=RBMBEWNEENRY -V TICREANID DI EREEERET S
E. 0. A0UETHBZENMFELL, 0. 45U ETHBIENLYEF
F L,

E. AFEPOBIEDZFBMTEX (1) . (2) . (3) &LV (4
) ICDWTERAR L 7=,

EEBEmE. Ry )V TRICTRRy Y T8 —=Fy b (LUF T
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[0040]
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S—Ty b EVWSZEDHD, ) ERBVWTHIEINZEDTH D, BWE
R EDILERREEICE > TN ZFRT D EHTEEN RNy s
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2Ny H ) THRICAWONESY—4Fy & LT, Bk L7tk E & .
FREDRALMER—MRDR/INy S )75 —Fy NeRWB I ENMFEL
. TnITEY, HBRZXL OB NDLRL, FMTEBOKRDHERDZREZEKT 5
ZENTED, BEERMICIERNNy S YV T5 =5y MLEEFNE2EBTHRD
282 (FF%) #7hzh, [Zn]., [Sn]. 8L [In] &L
& X,

(7) [In] / ([In]+[Sn]l) =0. 50&xETR (2).
(4) R L.

[In] ~([In]+[Zn]+ [Sn])

=1. 4Xx {[Zn] /([Zn] +[Sn])} —-0.56+-- (2

O. 1=[In] /7 ([In]+[Zn]+[Sn]) -+ (4)
(4) [In]/ ([In]+[Sn])>0. 50&xI1FTX (1) .
(3). (4) #HBRIDEDTHD,

[In] / ([In]+[Zn]+[Sn])=0.3---1(1)
[Zn] / ([l n]+[Zn] + [Sn])=0.83--- (3)
O. 1=[In] /7 ([In]+[Zn]+[Sn]) -+ (4)

HDWIE, HRDERDZZDOOY =4y NERABRBKET 2Ry ¥k (
Co—Sputterik ZRHVWTHKELTHRL, I n,0,%Zn0, Sn
O, REDI—45y NELIEENLDEEMDI—7y hzRARREIESZ
EIWXE>TAMEOHKDIEZBTD I ENTES,

LRI =5y ME BIZIEMEREEEICL > TRET 2 ENTE S,

LEY—FT Y bERWTARNRNY S YV T BICHE->TIE, 2FHEIAR
KN SBRORMNE (BFRSE) ZFEUICHEL TITAD ZENMFELL
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B b ERBA ATy NTyF VT LR Y- 7T D, &%
BTk, Y-V T DERIC. BIEMFLEERELDEREREDHIC, f
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NEONT, B TFTHEZBERTEAVWIENHBALE, FELWS
L7 =— L&, BE:#300~350C, BE:#60~1204%

D,
TL7=—ID#H, V=R RLAVEBLEFHT D, YV—X - KL A
VEBOERIFHICREINT, AAINTVWEIHEDEZRHWVWSIENTEDS
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BEREEZRAWSAIEHETE S,

V—R - RLAVEBS DFKAZEE LTE flAEY I RbOY R /Ny
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[0056] RIS, AYH I MKR—ILT 2N L TEREERSZRL A VEBSICER
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ERAVWONZEDAEFRTEZIENTES, FLAVEBE LT, AIAIE
AR L72Y—R - FLAVEBBTHRLEEDZAWS I ENTE S,

[0057] AFalE. 201 1E3A9BICHEINAZAAERFHESE2011-0
521798, L0201 151282 8HICHEIN-AAERHFLEE
FE2011-2897405ICE DK BRIEDHBEZFRTDEDTH D,
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. EFDOLICH — MEBES 10, (250nm) ZRELE, ¥— NEEIIH
MoDR/IRw s Y745 —4Fy AL, DCRNIRAyFHEKICLIY, KIER
E =R KENRN7—:300W, ¥ )T7HRX:Ar, AZAE:2mTo
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| ZTORNy YT —=45y hERAWT, R2ICZT LD ICBRRIEE
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#ICA, B, CAMLESDIE, | ZTODMEMITEEMICE L TH B,
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Bl 3RO EL=10%. [CJ| IIBRPEL=50%THELLZIE%
Bkd 5, BlZliENo. 5AENo. 5B&lE. [In] AEILCT. [Zn]
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BTREFRIELZ 1 0%ICLTHIELARO, AUHEKTH>TH, R/
vHL—NKN, Vit hQEDRENEEZRLTWS,

[0062] AEFBHICEWNT, ANy YV TILERLARER (]R) 7NNy I8
[CS—200] THY, ANV I YV ITRHEEFIUTDEEY TH 3,

EREE : =R

HRAE: TmTorr
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FRY—T Yy M4 X: 944 FX5Emm

[0063] (RXy 4L —hr: SROEH)

R2ILRIEAD | ZTOEEDARyHL—k (nm/min) &, F
BANY YY)V TRGETHRIELZEEZTDEEZ, RERETHRLTERLE
o CN%ESR1 (In-In-Sn) &9 3,

EREE : =R
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(Vv by FrIROREDOHEEDMH)
LEREDOLICLTEAD I ZTOFRERRLAR. 74 b)YV T5T4
BLUOY Ty Ty FUIICELYNRNS—Z0 T % T2, Ty Fr o hEL
TiE. AREZH TITO-07N] (a7BEKDEESER) EFERAL.
WEE40C& Lk, Vv by FrJ%k BESIUOAFEMBESRE (
BEES O0fF) ICLYRBAOREEELZMIE L, TOBRER2IITT,
RIS ERROESICLTI ZTOFEREZNY—ZV T LR REZAL
IHBH, KKH. 350CTITHE KEIFEIICTTILT7=—ILL
HeTo7.

RIC, Mo ZfRBL., Y7 A 7RICLYY—Z - RLA VERETK
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C (No. 10). 4D (No. 5B) 1LY, /. AERBAOEHKETH
BLAEWK2DNo., 13A~13CICDWT, RLAVER—-4 — I EE
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s | T VBUSDOED) s optmrss| ke oxank
No. |#% | [In] | [Zn] | [Sn] { "V anT) Min].~ [Zn]l~ {Znl”
([In]+[Zn]+[Sn]) ([Zn]l+[SPD @& | ([In]1+[2n]1+[Sn])
1 | (7)]| 0117 | 0386 | 0.497 0191 0.117 0437 0.386
2 | (7)| 0123 | 0532 | 0345 0.263 0.123 0.607 0.532
3 (F7) | 0176 | 0447 | 0377 0.318 0.176 0.542 0.447
4 [(7)|0231 (0338 | 0431 0.349 0.231 0.440 0338
SA | (7) | 0209 | 0468 | 0323 0.393 0.209 0.592 0.468
58 | (7) | 0209 | 0467 | 0324 0.392 0.209 0.590 0.467
6A | (7) | 0286 | 0.310 | 0.4D4 0414 0.286 0434 0310
68 (7) | 0.286 | 0.307 | 0.407 0413 0.286 0430 0.307
7 | (7) {0211 | 0523 | 0.268 0.442 0211 0.663 0523
8A | (7) {0290 | 0384 | 0326 ‘0471 0.290 0540 0.384
88 | (#) | 0290 | 0.384 | 0.326 0.471 0.290 0.541 -0.384
9A | (7) | 0331 | 0.314 | 0355 | 0483 0.331 0.470 0314
98 | (7) | 0331 | 0.312 | 0.357 0.481 0331 0.466 0.312
10 (1) | 0242 | 0534 | 0224 0519 0.242 0.704 0.534
" (1) | D293 | 0438 | 0.269 0521 0.293 0620 0.438
12 | () | 0240 | 0584 | 0.176 0577 0.240 0.768 D584
13A | () | 0365 | 0485 | 0.150 0.709 0.365 0.764 0.485
13B | (1) | 0365 | 0.485 | 0.150 0.709 0.365 0.764 0485
13G | (1) | 0365 | 0485 | 0.150 0.709 0.365 0.764 0.485
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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:
See extra sheet.

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.
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Continuation of Box No.III of continuation of first sheet (2)

The invention described in claim 1 is not novel over the inventions
disclosed in document 1 (JP 2009-253204 A (Idemitsu Kosan Co., Ltd.)
29 October 2009 (29.10.2009)), document 2 (JP 2008-243928 A (Idemitsu
KosanCo., Ltd.) 09 October 2008 (09.10.2008)), document 3 (WO 2010/023889%
Al (Idemitsu Kosan Co., Ltd.) 04 March 2010 (04.03.2010)) and document
4 (WO 2010/067571 A1 (IdemitsuKosanCo., Ltd.) 17 June 2010 (17.06.2010)),
and has no "special technical feature". Thus, claims include the
following two inventions.

(Invention 1) The inventions described in claims 1-7.

An In-Zn-Sn-based oxide containing In, Zn and Sn at a specified
compositional ratio. In the classification, the inventions described
in claims 4-7 are merely inventions in which the use application of the
oxide is specified toathin filmtransistor and a display device equipped
with a thin film transistor which are publicly known, and therefore are
classified into invention 1.

(Invention 2) The invention described in claim 8.
An In-Zn-Sn-based oxide sputtering target containing In, Zn and Sn
at a specified compositional ratio.
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