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(57) Abstract: A Cu-Ga alloy cylindrical sputtering tar-
get that forms a cylindrical shape extending along an axi-
al line (O), wherein: the Cu-Ga alloy cylindrical sputter-
ing target includes Ga in a range of 18 - 35 atomic per-
cent with the remainder being Cu and inevitable impurit-
ies; the difference in measured values for Ga concentra-
tion on the same circumference in a cross-section ortho-
gonal to the axial line (O) is within 1.0 atomic percent;
and the average value for Ga concentration in the cross-
section is calculated, and the difference in the average
value for Ga concentration calculated in each of a plural-
ity of cross-sections on the axial line is within a range of
1.5 atomic percent.
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ZZT,. Cu—In—Ga—SelUnREEFBEREN L DHBRINEZFK
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BEDIELDENFQICHBINTEY, Gazx 1 8EFRULISFEFT%
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Cu—GateMBARSERTH>T. Ga’t 1 BRFRULIEEFRUT
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CTDEIBERESNERARBOC U —Gad2MABRERICLNIE. 55
PR T, BRI L CER T 2HEOR—MRBELICE 132G aiREDH
EEOENT. ORTFRLUA. RIRHRAROEROMECHE TEThThE
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RFAIEI SN TVWEDT, EdLAECU—GaBdeBER/N vy YT
H—4y NERREICEET D ENTREE A D,
FEEA DR

AFEBICEINIE. GaDBRERTNDLGL, BRERCHEBRIE—LREFEE
ZE L CRETERC u—GaBdelBRIN Ay S Y Ty—Fy b RV
L ZDOCu—GaBd&MBERANRYS YV TH—Fy hOFRMELBCu—
GatEHAMFRERHRT LI ENTES,

AEN) S RAN:
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7y~ ORI TH Y. BIFAAICER T 2HEKTH 5,
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7y b OWISERIBEITH Y. BIRAMICER T S AEBETH S,
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CXVRLILASBIE, E-ILRA T OBBLORENSEREH T CTEHRES
he T R4 TRICE, FTEARKZLTF v ETDPEKINDZ EIC
ANZSYS

T, REBEFETIE. EYFO—-IL38ILL>TCu—Gat&MlE
BIEER 2 O A’ ERMICEIZHRINTH Y., BRBIZIRIFHIFUTOLDIC
BREINTWS,

E—UR4T1ICHT 2BREBHREV 1 (mm sec) . E-ILK41
WIKNY 21 ALY OBEERHM (mm) | (FEEET1 (sec) &L
BAIC. X= (V1IXM) /T14, 0. 1=XZ25008ERESH
W3,

ERDOLDICL THEINAEAERBETHZCu—GaseMBIGER
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10 EE#RIC, EHIROICK L TERT 2MACE—MHALICHITZG alBE
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EXINTWDS, ThADbLE, Cu—GaddMBERER2 ODERICEWT,
G a DRERTA/IFIINTVWEIOTH 5,

UEDE D GERE SNEAERBETHZCu—GaselFER /Y
SNV TE—=5y M1 0ICE i, #HIROICH LTERY 2kEOR—ME
FICHBIT2GaBEOREEOENT. ORFRUREINTEY., BEH
IIE. BT AICRT &I, SO IR L TER T 2HEOR—MRER LI
BWT90° ARICHETZAERT, AER2, MERI. AER4SICH
722G aBEORAEBOENT. ORFRUREINTWVWEOT, HALIS
HIT2GaREORESOEIN+DITHFIINTSY., Gar 1 8RFRUL
SERFHUTOHENTEELLBETH>TH., (B vyHEREDEE
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[0032]
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e, IR0 A HOBEROME TENThERINAG a REOFHED
EM1. SRFUUTOEERREINTHY., BEAEMICIE. BIROAMEICS3
OO0OmmEMRTHET 2EHRDHEA. B, CICBWVWT, LADRESR1.
AER2, AIERS. AIERATRHELLGaRENMNSEHINALGaRE
DEHEDZEN 1. SRFRUTOHEANEINTWSODT, EHROAMAIC
HB112GaBEOESOEIA+AICHHII N, {H., v HREO&ERLES
WBOESHLBIFNICELETICR/AYy FL— MR RET B2 &ICARY, &
ERCHERNE—2BEERE L THRIET 2 2 &M AIREE 4D,

IS, AEBEHETHECu—GadSMaERSHHR2 0ICLniE, #ig
KL TERT2MEOR—MBELICSIT2G aBEOAEEDENT. O
BEFRLUAEIND & &I, BRAMOERORRHE TENETNELRX
NG alREOTHIEDENT. SERFHUTOHERNEINTHY., Cu
—GatEMBERER2 ONERICBEVWT. GaDRERTA/IFI I TWL
ZDT, REBEHETHZCu—GadE&lABRRINy S YTy —=4Fy b
1 0%MRICEIET 2 ENFREE A5,

Mt AEFORFEMEICDOWTEHRALLD. AERIFINICREIND
Z &R, ZORBPOXMHWBREZEE L AWEETEELEEIRETH D

Bl Z I, REBFETIZ. KBEBRICEWTCu—In—Ga—Selg
REEBENSBRIABRNBEHKT 27HIC. Cu—GadeEEL /N
YHILE > THRIET ZRICAVWONEEDE LTERALEDS, THICREX
naZ &R, MOBRICERAINECu—Gag&lERINvSY )T
=47y N TH>TH L,

Fre. ARBEMETIE. RSIKRTLOIC. SFREAKEAAICE EROE
FERBICL>TCu—GateMEHNFERAEETSE0DE LTEHAL
e CNICREIND Z &AL, HifRETAANSI TR ERFEREY
FERE EAANS| TR ERFERELAWVWT. Cu—GageMHERGEHRS
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[0033]

[0034]

[0035]

[0036]

HELTHLW,

IHIE, Cu—GadgE&lFRRANNyS YV TH5—45y NOAR, AR,
HIROFMRILIF, AEMEEBTHRELLBDICREIND Z &FaL,
2Ny H ) TEBEICR U TEROY A XETHIENTE S,

g, GaBEOREMBRRERICOVWTE, AEEMEBICREIN D
ZElFa. BRINZFEHICIE U THRET D EMNTFEZ L,

K5l

BURIC, AEBOBEMEEMHERT 27/2DICT o BREROBERICOWVWT
BT %,

B3 ICRTERFEEBICLY., Cu—GadeHERSERs EimiFE L
CHAHED:170mm, WED: 120mm, EEAHFEKRIL : 600mm
DCu—GagE&MBARINY Y YV TS —Fy Na8E L, b, Bk
HERBICHITOERGITREDREEZERT LI EILLY, CaDiRER
MeZREI i,
<G aRERE>

ERDOCu—-GaGE&MABRIANY S YV TE—4Fy MIBEWT, B1A
BLUOE1BICRTHBICSWVWT., GaBEAZAETNAEL, BEEICH
72GaREOFHELZEL L, 4B, GalRElR. UTOFIRTAEL
oo BT AICBEWT, ¢ ((D+d) 72) &RZE—MAEALDT (0°)
. 2(90°),.3(180°)., 4 (270°) OB RAmHhBP15D
SEATR—) I TN aFEBML,. | CPEESMEBILTGaRES
AEL., BFORAEEZRT1BICHIFHA (Omm) . B (300mm) . C
(600mm) OIBMICTEREL L, RER/REZR1ICTT,
<EEDIE5>%>

ERDCu—Gad&MABRIANY Y Y TH4—45y hERWT, Cu-—
GadteEEMELE, 500mmX500mmEAT. TmmDHSZ (
ER) OLEICEHA4ADESICTR V%KL, < 7R b OVANY SEREEZRW
T, BABAS KW/ mOERR/NvHICLY, BEEES500nmTCu
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[0037]

[0038]

—GaldeBEERE LR, Bb. ANV IBOArEH%E0. 5Pa& L,
=4y b —EREEHZO6Omme L, REROERNBZERL QM-
T=o

HIERBRICT AV %A L. KEIN/ZCu—GadeROEREEA, RO
ELTVWSEMEBRONE L TWRWEFROBREEZBRESFDEKTAK—X
TICTHRAMB I EICLYRE L, RMERER4D (1) ~ (9) DIRT
T\, BIEEE (500 nm) KT 2EEORKEE B/MEDEE S L
To FHMERRER1ICTHT,

[5=1]
g A mE GaimE (RF%) BED
¥rm & HITE B HEE| Brmmo| FHE| (E5o0F
(mm) 1 2 3 4 | IwKE| FHE KRKE| (%)
A 0 220 | 218 | 215 | 221 | 06 | 219
1B | 300 | 228 | 226 | 224 | 230 | 06 | 227 | 09 29
C| 600 | 232 | 225 | 223 | 230 | 09 | 228
A 0 269 | 265 | 268 | 268 | 04 | 268
2| B | 300 | 2741 275 | 278 | 277 | 04 | 276 | 09 39
c| 600 | 279 | 279 | 275 | 273 | 06 | 277
& A 0 289 | 279 | 285 | 284 | 10 | 284
g 3! B | 300 | 280 | 274 | 280 | 274 | 06 | 277 | 07 3.6
i c| 600 | 279 | 273 | 278 | 283 | 10 | 278
A 0 291 | 293 | 297 | 286 | 06 | 294
4! B | 300 | 301 | 302 | 293 | 207 | 09 | 298 | 05 1.7
C| 600 | 208 | 298 | 290 | 300 | 10 | 297
A 0 310 | 309 | 315 | 309 | 06 | 31.1
5| B | 30 | 307 | 309 | 305 | 304 | 05 | 306 | 14 45
C| 600 | 208 | 294 | 2907 | 297 | 04 | 297
A 0 275 | 273 | 268 | 268 | 07 | 27.1
1] B | 300 | 2900 | 298 | 297 | 296 | 08 | 295 | 24 78
C| 600 | 203 | 282 | 273 | 272 | 21 | 280
H A 0 255 | 261 | 270 | 258 | 15 | 26.1
Bl 2| B | 300 | 270 | 258 | 267 | 272 | 14 | 267 | 06 6.0
B G| 600 | 264 | 255 | 255 | 2715 | 20 | 262
A 0 307 | 309 | 305 | 303 | 06 | 310
3! B | 300 | 203 | 290 | 284 | 287 | 09 | 289 | 26 8.8
c | 600 | 274 | 279 | 283 | 283 | 08 | 280
RIITTLEOIC, GaDBERADARZIVWEESF 1 -3 ICHVWTIE, &



WO 2016/013514 12 PCT/JP2015/070549

[0039]

[0040]

EDHEXREER/MEODENBEZIREICH L TKRKEL, BEDIE 5D EHER
bhic, GaDRERMICLY., ., vyEAREOEEFRILEWHEDEIEH
ANy AERNTEELTHY., RNy S L — MDEOHICER > TWEED
EHERIND,

IR LT GaDRERFTLIIGEISNARRERH 1 — 3ITHVTE,
BFEOELDEN+RICHHEINTEY., Cu—GagREELRE L THE
HEETH D ENEREINE,

EEX DR ATt

Cu—In—Ga—-Se@nREEFEOHRENEXRZLYGFTHSD I &N
ey, ZOER. CI GSRABEMRZLYSWERTHIETSHIENT
THLDICAD,

R OB
10 Cu—GagE&MAERINRYyY )Y Ty—Fy
20 Cu-—GaideMEiiEm



WO 2016/013514 13 PCT/JP2015/070549

[55KIA1]

[553K1R2]

fa R D&

WRIOA > TEAT 2HAREZLTCu—GadsElEHRERA/NY S
VT8 =5y hTH>T.

Gaz 1l 8RTHULISEFEFHUUTOEHENTZH, HEEHCu
RUORERARR D DAY |

RISCEIRICN L TER T 2MEOR—MELICS T2 G aiREDAI
EEDENT. ORTFRUREIND EEDBIC,

RIECHIEICE T2 G alREOFMMELZE L L. AIEEHE AR OER
DRIEEHE CTENETNERINLZG aREDFHEEDEN 1. BRF
WUTOHEEREINTWE I 2HHETEHCu—GadeMHAER
2Ry Z YT =l K,

BRARICA > CHEET 2HBMRERL, Cu—GaBd&MER /Ly
YV TH=Fy hE LTAHAWLNECu—GateMERGHRTH
27T,

Gaz 1l 8RTHULISEFEFHUUTOEHENTZH, HEEHCu
RUORERARR D DAY |

RISCEIRICN L TER T 2MEOR—MELICS T2 G aiREDAI
EEDENT. ORTFRUREIND EEDBIC,

RIECHIEICE T2 G alREOFMMELZE L L. AIEEHE AR OER
DRIEEHE CTENETNERINLZG aREDFHEEDEN 1. BRF
WUTOHEEREINTWE I 2HHETEHCu—GadeMHAER
B,



1/4

PCT/JP2015/070549

WO 2016/013514

[E1A]

[E418]

10




2/4

WO 2016/013514

[E42]

PCT/JP2015/070549

EEERE TR

— 501

l

(7 Cu-Gad & MR B S 150

)

'

BALIB TR — 502
WM I TS — S03

( weeasABRRAvEU IS~y )




3/4

WO 2016/013514 PCT/JP2015/070549

[E43]




4/4

WO 2016/013514 PCT/JP2015/070549

[2d4]

50mm

200mm

200mm

50mm

PV



INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2015/070549

A, CLASSIFICATION OF SUBJECT MATTER
c23Cc14/34(2006.01)1,

B22D11/00(2006.01)1,

C22C9/00(2006.01)1

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

B. FIELDS SEARCHED

C23Cl4/34, B22D11/00, C22C9/00

Minimum documentation searched (classification system followed by classification symbols)

1922-1996
1971-2015

Jitsuyo Shinan Koho
Kokai Jitsuyo Shinan Koho

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

1996-2015
1994-2015

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 WO 2013/031381 Al (JX Nippon Mining & Metals 1,2
Corp.),
07 March 2013 (07.03.2013),
paragraphs [0014], [0024], [0041], [0044] to
[o048], [0054]1; fig. 1, 2
& JP 5519800 B2 & US 2014/0001039 A1
paragraphs [0023], [0040], [0076], [0080] to
[0085], [0096]; fig. 1, 2
& EP 2684978 Al & KR 10-2013-0094352 A
& CN 103502505 A & KR 10-2014-0054427 A
& TW 201309831 A
A JP 2013-76129 A (Hitachi Cable Ltd.), 1,2
25 April 2013 (25.04.2013),
(Family: none)

Further documents are listed in the continuation of Box C.

|:| See patent family annex.

* Special categories of cited documents:

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

“E” earlier application or patent but published on or after the international filing
date

“L”  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)

“Q”  document referring to an oral disclosure, use, exhibition or other means

“P”  document published prior to the international filing date but later than the
priority date claimed

“T” 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
29 September 2015 (29.09.15)

Date of mailing of the international search report
06 October 2015 (06.10.15)

Name and mailing address of the ISA/
Japan Patent Office
3-4-3,Kasumigaseki,Chiyoda-ku,
Tokyo 100-8915, Japan

Authorized officer

Telephone No.

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




INTERNATIONAL SEARCH REPORT

International application No.

Ltd.),
31 July 2014 (31.07.2014),

& JP 2014-141722 A & TW 201430155 A

PCT/JP2015/070549
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 2012-31508 A (Hitachi Metals, Ltd.), 1,2
16 February 2012 (16.02.2012),
(Family: none)
P, X WO 2014/115379 A1 (Sumitomo Metal Mining Co., 1,2

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




[ B A s EEHERS PCT/JP2015/070549

A, EHORTLBHOSE (ERFFF2E (LPC) )
Imt.CL  €23C14/34(2006.01)i, B22D11/00(2006.01)1i, €22C9/00(2006.01) i

B. #H&Ex1To7nl

REZIT oo/ MRE R (EESRT03 (1 PC) )
Imt.Cl. (23C14/34, B22D11/00, C22C9/00

B/NBEBIUSNOEE CRHE LRI T =D BFICEENL LD
HAREEZERAFHEAR 1922—19964
HAREAREAFEAR 1971—201514
H AREEAFH RGN 1996—201514F
H AREBRGE AT EAH 1994—201514F

EEFHE CHEMA LIZEF T —F =R (F—F_X—ADOLF, FEIEH LA

C. PBHE3 5 L5806 53Tk

ENERT D) R 5
BT — % BIASCHNG RO O AT 5 & &3, 0T 5 ETOER HREOE R
X WO 2013/031381 Al (J X H#: H A4 EEASHE) 2013.03. 07, 1, 2
ERP% 0014, 0024, 0041, 0044-0048, 0054, X1, 2,
& JP 5519800 B2 & US 2014/0001039 Al (pars. [0023], [0040],
[0076], [0080]-[0085], [0096], figs. 1, 2) & EP 2684978 Al
& KR 10-2013-0094352 A & CN 103502505 A & KR 10-2014-0054427 A
& TW 201309831 A
A JP 2013-76129 A (H L EREXSHE) 2013, 04. 25, 1, 2
(773 U—7201)
W CRIOE X IC b SCIAFIZE S TN D, RT3 ) T AR A SR,

* SIASXERO AT H) — D A DRI S TSR
TA] FHIBHED H 53R CIEa< . —MRAMEAKEZ /4 [T EERHEA SUIEE A RICAR SN TH - T

b0 HRFEE FJET 20O TR, EHORE IR
TE ) EREHIE B AT A E 7= 17T 578, EIR R A DD DIo 8 A5 b 0>

PRRICAREINTZHO

[L ) B RICRELIRE T 5 U IO TR O R1T
EE RO EC NS b= NezR 2 1 AVAS NP oY -1l =
D0 (EEEA)

O] NERIC L 28R, A, BTREICS kKT 530

TP) EBEHBERATCT, OB TIROEFEL 2B (&) A—7 0 b7 7 IV —3Ck

(X ] BCEEDSH 5 Th - T, UrE RO T
OFFRMESOLES RN N e EZEZ ONEH O

IY ] BCEED S D A TH - T, YaZ 0k & oo 1 L4
ok 0, BEEICZLSTHHTHLHEEEI
Lo THEBERNEEZONLED

EEHAEE 2T LA E A s O Rk A
29. 09. 2015 _ 06. 10. 2015
EEFHAEHE O L UH THo BEFTEREE (FEREOHHME) 4G | 5795
HARESRFT (ISA ] P) WA A
HHEESF100—8915 -
HFEHTAHXENE-"TH4E3 % &S 03—3581—1101 HW#HE 3416

HBAPCT / ISA 210 (FHF2~—) (20094%47AH)




EHERE PCT JP2015/7070549

E TR
C (%) . PBIEY 5L 5N 5k
51 Lk TS
B — BIASCHNG RO O AT 5 & &3, 0T 5 ETOER FREOFE
A JP 2012-31508 A (H & EEkAESH) 2012.02. 16, 1, 2
(773 U—7201)
P, X WO 2014/115379 Al ((EAA RIS 2014, 07. 31, 1, 2

& JP 2014-141722 A & TW 201430155 A

HAPCT / ISA 210 (HE2_—Y0k%) (2009%7H)



	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 - claims
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - wo-search-report
	Page 20 - wo-search-report
	Page 21 - wo-search-report
	Page 22 - wo-search-report

