1PCVMP2011/ 077897 SI NTERED COVPACT SPUTTERI NG TARGET BACKGROUND [ 0001]
The present invention relates to a nagnetic nmaterial sputtering target to
be used for produci ng a perpendicular magnetic recording film in

particular, a sintered conpact sputtering target conpose i C
material of a Co-Cr-oxide systemor a Co?Cr-Pt-oxi de sys%ﬁygoﬁzog@ ssefd for

a magnetic layer, and relates to a nethod of producing the target. 10
[0002] In the field of nmagnetic recordin /re_rgl_woduci ng_di vi ces represented by
hard disk devices, a p&INERREQUCOMPAGHSPUT TERINGITAZCEst em i n which an

axi s of easy magnetization is oriented in the direction perpendicular to a
recording surface is practically used. In particular, in a hard di sk nmedi um
enpl oyi ng a perpendi cul ar nmagnet i BAGKGROWNDsyst em a nmagnetic fil m having
a granular structure, in which 15 perpendicularly oriented nagnetic
cryst'&?qﬂi ne particles are surrounded by a nonmagnetic nmaterial to decrease
thg magnetic i Mgy peiseAninventiwe relates tow meigheti araténidl eputtéring tasget tdenkel oped

for an increase in recording density and.a decr.ea i i 0] t he
granul ar Ef?cﬁg’tr (Rredygng an@@ﬁ@?‘?‘ﬁ“'f"f F’}‘ﬁgﬁ'?t'%?c@ﬁd'%zﬁ'@t Pmcﬁ'%gf,@?rc I[ae%r?r%}éedr‘li al
is a ferrgpmpagtdptittating Yargét compdeedesirenapghetd materiat ubh GrsCaolide Gystet

al l oy, 20the nonma(t;ne_tl c materi gl i s ysuall a.rrFt al oxi dF such as I? or
Ti 02" [ 0005 CaRr ELRRGA PYRERIDBUSEH S A MAGTEHE AR AHPALST et TR pe
magneti c bf pBHuding BBPlafdetsput tering target conposed of a Co-base alloy and

a nonmagnetic material 1s sputtered with a DC maga,etron sput t ri%g devi ce.
| Ot higoogiet hods 1aeibe rfighd @f imagnriic ﬁepemgifeego%m WEGS HEPERE" dn rpﬁ[jjxeti c
material radw‘dés,t 9 gferb8hdiCBE Rignetie F8&r8ihh dysiin Mfitioh aAngas efleady a
Co-Cr-Pt alloy. rows]Tn general, a conplex sputtering targel conposed of a
Co- base afriagpetization igopriredtin dheediction Respediiaietd Byres gphace is

met al | ur gj : 0 , eﬁaﬂr@ far0fi t i A\ BEpSeRdielil
nonmagnet P%%h%%"rgr ﬁgﬁ%@pe{ﬁtl o esa'?rlln %ﬁﬁgﬁgkkbgégme%ﬁ{ﬁg(@%PePéﬂg_malt hgzj of
pr epar i ngmagselit recdrdiggt systarn, &omageeficefiint hewiberaligignuladptiudere, ik Widhosed
(Patent Ljterat.ur [ : '

biidse pr oltIBER ey EAdert & ety Reing BafRbles b QRRInaDR sy Btk
phase ar enasarizino clelcteasal theymdgheticuimtdractidny belivaeer the magnegtisnpiasticles, has

conty ot BTSRRI bl oA She A BB S SPer o,
sput tggobng t ar gat thed gididar exud@rérB)ypebenagnetic film of which magnetic particle
material is a ferromagnetic alloy primarily composed of Co, such as a Co-Cr-Pt alloy,
20 the nonmagnetic material is usually a metal oxide such as SiO; or TiO..

[0004] In a known method of producing the granular structure-type magnetic film, a
complex sputtering target composed of a Co-base alloy and a nonmagnetic material is
sputtered with a DC magnetron sputtering device. In the methods described in the
literatures mentioned below, a nonmagnetic material is added to a ferromagnetic

25 material primarily composed of a Co-Cr-Pt alloy.

[0005] In general, a complex sputtering target composed of a Co-base alloy and a
nonmagnetic material is produced by a powder metallurgical process, because of
necessity of uniform dispersion of nonmagnetic material particles in an alloy base.
For example, a method of preparing a sputtering target for magnetic recording media

30 is proposed (Patent Literature 1). In this method, an alloy powder having an alloy
phase produced by rapid solidification and a powder constituting a ceramic phase are
mechanically alloyed to uniformly disperse the powder constituting a ceramic phase in
the alloy powder, and then the dispersion is molded with a hot press.

[0006] Incidentally, in sputtering of a complex sputtering target, a metal oxide may be



2PCT/ JP2011/ 077897 deconposed into a netal and oxygen, and the netal
generated by the deconposition nay penetrate in the nagnetic crystalline
particles and cause to decrease the magnetic characteristics. In order to
solve the problem Patent Literature 2 proposes sputterin

sputtering target containing an appropridate amount of CoR &/@8011@7755%

nmet hod intends to cause an effect of segregating a stable netal oxide
between magnetic particles through reconbination of the metal elenment of a
nmet al oxi decatemaseddsteca dwtalraglds:pwgemrandghwmetabgey'gmtegézydhaﬁedompOSltlon
deconposi tion

the tar ge[naiyne?reﬁj&fe 'nCﬁ" amac%‘et'cl'l %\i?lg @%S L%ﬂ 5’%%% ??oqe%(?%%sreaﬁﬁrts{]at

oxi de; anghagaetixtittRadteristios! Mmqrder &B@@V@tr@(pldbleihﬂ Paterd Liteetturiel2propbses
anount of the firs o;bgﬁjnt etag is about .12 nol % 0 élessdasthe
mol ar f r aSRYHGANI M ringarget $OREIRNG 3N ERRIPRHAIS 2maunk pL.Go p¥ids. magnet i c

regordi ng nedi UReaRGKIREMtdHs etamR ameffé@tnbpsegregatmgaa%tﬂé feetéli oo@jeas a
target. [0007] Patent Literature 3 describes a sputteri 8 et cont n| ng

(Co and PP§tween magnetis pariplgs mryugfyegemawam ofithg meta) e e{H%be‘PX' I'n

this Casedeéd?ﬁpcfs%atcﬁlﬁh Qpu P ox RfeY g¥neFRBd ib§ d@cémb@sﬂ&h HDCKOXF'dBere i's
a description that si n erlkr;'cg%_a%l a raw material powder at a tegoéature of

1000C or | ess prieughtRatent 1 @@CBPGQ thatithe targemeludgs ko¥oMm bei ng
reduced a&ﬂ%@%ﬂ&'ﬁ?ﬁud@ %?#&Hl%%sg dé Ghd ¥bRbe I76’rrférm|ng a secdnd_dxfde

di scl osed t sinterin ess can prevent CoO™from bei ng
réfuced, and thatdhe tnjalhammfathd/f@t QXMP Fleﬁhaltﬂﬁget it abrutsi2umplr iohdessasget i s

not. 20SPefiel gt ke B 98 of ORBR Flh e b b BIAY FrdofeRcictbiomg

magnetic recor medi um con ning a | east ne first
sel ected mledmmamadgoempotodmmesanyrugnuiosmmhdange)éff@tlyetsataeg,etCr W and Nb;

ottt on r ahgebepft £oaE88Y o Bplfthng babBRTRG ( rd BT (0, oF

Japanese & PY)f SiGpnidéat TiOp, drei CoQueamdiar. CoQ0- D3BBI&sBatherdontent ef ﬁbm‘e 2:

| bt nat aneip el O RS Rishio 368605 HrasscaRiamhar Finls? b o e HaledHE o
Pat ent Appé wa‘e?tdt@ftekzbﬂat@w 1@0&@@9&3%&@&%@&%% §iﬂi§ TMEBEFJCQ\I

Techni cal Probl e - Cr - oxi de st em t ra -Cr - Pt-oxi de
[syst em t aAfEEOOTrIN §%Ing epgced and provides a refative dens@ 94° or more

It is disclosed that sintering at 1000°C or less can prevent CoO from being
reduced, but, how much Cos0, and/or CoO remains in the sputtering target is not
20 specifically investigated.
[o008] Patent Literature 4 describes a magnetic recording medium containing a Co
alloy; at least one first oxide selected from the group consisting of oxides of Si, Ti, Ta,
Cr, W, and Nb; and Co oxide constituting a second oxide, but does not define any
composition range effective as a target.
25  [0009] Patent Literature 1: Japanese Patent Application Laid-Open No. H10-088333
Patent Literature 2: Japanese Patent Application Laid-Open No.2009-238357
Patent Literature 3: International Publication No.WO 2010074171
Patent Literature 4: Japanese Patent Application Laid-Open No.2009-170052

30 SUMMARY OF THE INVENTION
[Technical Problem]
[0010] In a Co-Cr-oxide system target or a Co-Cr-Pt-oxide system target, the oxide is
usually SiO», Cr,03, or TiOx.
However, the metal oxide in a target may be decomposed into a metal and



usually Si02, Cr203, or Ti2. However, the netal oxide in a target may be
deconposed into a netal and PCT/JP2011/077897 oxygen during sputtering and
the netal generated by the deconposition nay penetrate in the magnetic
crystalline particles to decrease the nmagnetic characteristics, In
order to solve the problem a nethod of %roviding a pr edgpgf"ﬁ??@@?é%unt of
Co oxide in a target, as described above, is proposed. This nethod intends
to 5 cause a phenonenon of segregating a stable netal oxide between

nagnet i ¢ @agen duesg sputtenigh anddberonataltdenarased by thendeapmpssitiag mayoRengiraist al

oxi de decgnpose [] i 1 : iti
of Co oxi BN FRanall Sl bhtcleado Yebaps HETHadRIE R BRIeIEECO TS, "
wi t h eiher convewptdepnalsolvetthe gsobl¢iiDa 2héthed pf prbwistingoa pogdeterminad amgidte
temtarget or,6 a Co-Cr-Pt-oxide. tem 10 [ .S ! Xt ure
?C/)?lt ai ni ngg§°<9§'%<|"d% tﬁr&ﬁ&?s fyihs?ﬂﬁ%ﬁfqb&{et 5 B{?&ag%s %r'éégtnﬁéedr ﬁ%’?dsngv\e\ljer,
335593 a 6&&6![ @Bﬁhédb@rzer{dheofciégm@aﬁﬁtg iaSstalﬂld;lnetdl dnydéJﬁeMehonagoreticgpgnws
ependi ng on the sinterin erature. ans, that, the oxi a
Caget o bepsbaresomATatCol o) e egetthal B Merah s AFsT RISl he co
oxi de to gfmiRg withlhyydh YenBRite By daBBIMPbsitén BPCOXIxR. C Thelmethod heased by

significantly decreasing 15 the sintering tepperature, however, which
makes it ‘Pﬁi}séﬂelf@liééf’Y@'ﬁ?@?ﬂlﬁﬁﬁeﬁ’EP@HB%@E’W@thﬁH& ?%PVSF“?’}%"'}@?C&%[ because

the spbering AeackhA0ctch Bf §VECHCPSxide0syshiAaaret 8-a BolOuPHenise kystemr get
has probl ens such as occurrence of many particles duri n(gggrgutterl n It is

an0obj ect tagget tyesinipERg AtMixtFe PONINING afr @ PXige RoMdeF I 3d %P%\?frﬁ’%{g@r@-

20 Cr- Pt - oxiedif Sﬂaﬁlé'\fgr,”@%]%%ié:p%ﬁéﬁ? iyt theEebRidt hiatediR®s by CeftiofradCanount
of Co oxige renai ni ng and have a sufficient sintering density to decrease

t he occur@xde depgnding on thesintringrigmppiaturer | Hgnea[r@dhatg theiCa exife §na &rpet
[0014]In : 1 hipvent or s
have 25 SeisArS R Sarrtf oBRUE W BGAA Hin D BRI tng B8 SRABToma 2

si nt qooasi conpadhegpsitiuaramguntaf @ oXitkeatam e ircreaspd byesigaifieantly decraasingxi de

SR Ol TS, D8 KRB Ao S nces e car
fi ndi ngs, dérisity jof @Retirgdtrbeeatse thepsinteridg seadidh)is aresientest feamquogeeding. A
sputterd nlgwt %ggsei%y ?e?rHB{ ihsaisngro%lenngé asl,uc agg g&r&trr%in&ie & %rany particles during
sputtering.
It is an object of the present invention to provide Co-Cr-oxide system and Co-

20 Cr-Pt-oxide system magnetic material targets that have a required amount of Co
oxide remaining and have a sufficient sintering density to decrease the occurrence of
particles during sputtering.

[Solution to Problem]
[0014] In order to solve the above-mentioned problems, the present inventors have

25 performed diligent studies and, as a result, have found that a sintered compact
sputtering target that has a required amount of Co oxide remaining in the target and
has a sufficiently high sintering density can be prepared by regulating the mixing of
powders.

[0015] Based on such findings, the present invention provides:

30 1) a sintered compact sputtering target comprising a metal base containing Cr
and Co as the metal components and an oxide dispersed in the base, wherein the
sputtering target has a structure in which a region (A) containing Co oxide dispersed
in Co and a region (D) containing Cr oxide and being present in the periphery of the
region (A) are included in the metal base; and



and Co as the netal conponents and an oxi de dispersed in the base, wherein
the sputtering target has a structure in which a region (A containing Co
oxi de dispersed in Co and a region (D) containing C oxide and being
present in the periphery of the region (A are included in_the netal _base;
and 4PCT/J P2011/ 077897 2) the &intered conpact PSSUFERY{48%ar get
according to 1) above, wherein the target includes C in an anount of 0.5
mol % or nmore and 45 nol % or | ess as the nmetal conponent. [0016] The present
i nvention furt ®thesmeredszompact sputtedingatarget vecerdingowpBcaboypuwheisimiet ar get

andan_ oxPPtOReRS A g nBORCE S%imbls o HiaBalf 43 olF bE eSS R ©

st ruct ur emefal bmpbnéntr egi on (A) containing Co oxide dispersed in Co or a
region (B) containing Co oxide_dispersed in Pt or a region (C) containing
Co oxXPH8 di sperTé'@oO'PgP"(tjdﬂ‘ﬁ“t'a%urh‘erP'é’&?vé ¥ D) containing Cr oxide and

10Bei ng pr esenty)igsinfted VohitiRE ¥potteringetar@ai comdriding & BhetabbadeCromtaining
included in the netal base; and 4) the sé.nt ered. c act sputtering
target aceer@r @gdtR as)thatpeial commrenants ank ap oxie; '%Qﬁfﬁ?‘?g‘e@e s?hwﬁ?‘feg'rmunt
of 0.5 ”D!h%) ﬁ%tftf@?ihg ﬁgget?’ﬂam WrGétute 5 viriich B rédlomnARevnrdining Co xite % or

more and 3 %0 s as the netal conponents, 15 QO?] The pr.esent

i nvent i ondispersa@in §icoQi adggion (B) contaiying (o igR disparsednp (,Itors'f)ﬂ%)@%‘} f@g
target ac ' i 1} £8-PY VRgi ekdhthiRmg@r eXidgearids at

| east one&ss?{(;E giégeggf% &&?egggo%’:, égnlﬁ_%gg&@ggmm) dhf = ,6% t he

silat er ed benpacesenpin ther periphesyt gfethear@smnd'r‘\rhg(&)oora@/) HRdngluded inthegyetahoy e,
wher ei n tlF%Cg xi de has a volune fraction of 1 vol% or nore and 20 vol % or
20l ess w respect to the sputtering target. [0018] The present invention
further provi des:the sintered compact sputteringetdrast meaendingpliet )eabiavg, whetgin the

di t : t ISl
oxi deof B RIRITPEERa B i Aty BPBY gl bl Bl SRERO b Rerbes ERTPLRNC,
Ta, and Gen asmoant 6b0.8enal¥sgransecand3d he|%er dsskasdbe inmetal @Brgeots. ot her t han
the region (A Lon (D). [0019] The present invention

f dPt H& 1pr ovi dé@g%résgr{t iév%ﬁigﬁﬁﬂ{%?ﬁii‘g%?:conpact sputtering target
accor di ng to amy tignginred. gorhpadt spattering target adverdinptopariysonegofe td 4eatiovene
of 15 mor Wb BeCagHEe frtpas s i God)Cort e ey Rmpact
sputtering tar ggtihaCHRbd BorhpadndpLRtefing ftarkt hecitingbry any lawi afgt)ator 8) at i ve
density of 90% Or nore. i
above, wherein the Co oxide has a volume fraction of 1 vol% or more and 20 vol% or
20 less with respect to the sputtering target.
[0018] The present invention further provides:
7) the sintered compact sputtering target according to any one of 1) to 6)
above, further comprising at least one oxide of element selected from Co, Cr, B, Mg,
Al, Si, Ti, V, Mn, Y, Zr, Nb, Ta, and Ce as an oxide dispersed in the metal base in a
25 region other than the region (A), (B), or (C) and the region (D).
[0019] The present invention further provides:
8) the sintered compact sputtering target according to any one of 1) to 7)
above, further comprising at least one element selected from B, Ti, V, Nb, Mo, Ru, Ta,
W, Ir, and Au in an amount of 15 mol% or less as a metal component; and
30 9) the sintered compact sputtering target according to any one of 1) to 8)
above, having a relative density of 90% or more.
[0020] The present invention further provides:
10) a method of producing a sintered compact sputtering target comprising a

metal base containing Co and Cr as the metal components and an oxide dispersed in



[ 0020] The present invention further provides: 10) a met hod of
produci ng a sintered conpact sputtering target conprising a netal base
containing Co and Cr as the netal conponents and an oxi de dispersed in
5PCT/ JP2011/ 077897 the base, the nmethod conprising m xing a powder epar ed
by pul verizing a sintered conpact contaiting Co oxi de di %&ENE@WW%&
powder, and a Cr power; and pressure-sintering the resulting powder mxture
to provide a sputtering target having a structure in which a region (A
cont ai ni ntye(ﬁmsexirﬂendirmﬂmmmilsmg Bixirgna pawdeq praparad) by pulyeriziag i sm@e@d oxi de
and bei ng res nth eri r a N, iJhqt he
netal bas&mpac con alnl_nLq é)ﬁé'd%eqe?%edg%q ﬁ'ﬂ(réc?dﬁagpﬁ c‘zﬁselrn%@dr gdé} §g®gr dhd
sputteri nﬁte%é\frl%ﬁntaﬂﬁg)ﬂw n&gultlng bBWdabmueurevbbepr@nde alsputtenngetargst llnpvms a O

t_of 0. % 45 ol % or. |
component ST dD #Hiohe B9ES IR SPROBIA GR A<l sre BRI GRnd & tdlon ),

meg hod Ofcd?ﬁélﬂhglmgoﬁdéhﬁafbreﬁ@ FrREBRCIH thd Pkt of tivy erfiorcGYrure Sioheled net al
base cont ai ni ng Cr nd Pt as the netal conponents and an oxide

di sper sedn; the medal l?@§@ ’the met hod conprising m xing a powder prepared by
pul verizing a Smmn%rrﬁeth%erm%%dm@@smwsdeen@ébtd@mﬁﬁ@taﬁéé adgofding fat , or

Co-Pt, a 15 Co powd and a G power; and pressure-si nt5er| ng

the resul 10)@%©mb¢feiﬁ %ﬁdﬁ@et QOIEPB%‘FSd@r & Apanpeny -3 m%étmmﬁﬁa E\
struct ur e, b, Whiesh o2 tﬁ%g,\ém%ﬁ) gq.,gm aining Co oxide dispersed in Co or a
region (Br)n ali nin

cont ispersed in Pt or a region (C) containing
Ca0 oxbade di speﬁg\emrew@mmtlmwr&\q@gﬁmq D) containing Cr oxide and being

present in the Beri gheky ﬁg&?ﬁ"{i@ dr@ﬁ con(d%t spitterin t8F t'cBﬁ'llpHQﬁﬁ' a20i n

the netal base. ng a-sin ered compact
sput t er i nyetahripse acntainitign@a, oC12andfYvas tblhemetah W%&ﬂ@eﬁn@oﬁﬁ)rq)‘%s Cr

075 ot 5 APPsiers Ml dss) o8 el SOmERHhe it Ca SBowide, brogBfedTR o, o
pr esent dl muwti@afs:mei;elrcqnn?nortm?tagzg%::; ﬁxnd&d)spleimdmet(h?d’bfor gioediu@i ng a
2BBve. “whEP BBAdene pipdtea €A S ol il sk e e eSdling Bofddr 1
Co304; angixture to provide alSputtéringredrjed hafnngr@cbmjctlgealnswmobr adregmmp(a‘t)t
sputtering tar et accordln to 30 n erei t he

D! o e SPREIEING GHa,REp CUrts Brea by B1Tspign (RoP GRG0 Soit; APPTREL Ry 1
respect tpy dhereyish Qlcgréd?ﬁalhﬁgq% oxil@ ABpkistel iRTGEPDANd a\tég‘bh qD) i:mtainerg

provi des: he nmet hod of producing a sintere

sput teri rigr @’ﬁ@@éﬂd&@mﬂ RfiesgNt i tlaweamermpf i ragipm @y, @oQbfc%%Er'@'Wetdhe
poywder M ik mekAhasint ering further
13) the method of producing a sintered compact sputtering target according to
12) above, wherein the target comprises Cr in an amount of 0.5 mol% or more and 30
mol% or less and Pt in an amount of 0.5 mol% or more and 30 mol% or less as the
metal components.
25 [0022] The present invention further provides:
14) the method of producing a sintered compact sputtering target according to
any one of 10) to 13) above, wherein the Co oxide is at least one selected from CoO,
Co0,03, and Co304; and
15) the method of producing a sintered compact sputtering target according to
30 any one of 10) to 14) above, wherein the Co oxide has a volume fraction of 1 vol% or
more and 20 vol% or less with respect to the sputtering target.
[0023] The present invention further provides:
16) the method of producing a sintered compact sputtering target according to
any one of 10) to 15) above, wherein the powder mixture for sintering further



6PCT/ JP2011/ 077897 conprises at |east one oxide of elenent selected from
Co, C, B, My, A, Si, Ti, V, M, Y, Zr, Nb, Ta, and Ce as an oxide to be
di spersed in the netal base in a region other than the region (A, (B) or
(C© and the region (D). [0024] The present invention further rovr@gz?

the method of producing a sintered conpdtt sputtering tarP&e'fJ 32y gﬁg to
any one of 10) to 16) above, wherein the netal powder for sr nteri ng further

conprises at |east one elenent selected fromB, Ti, W
Ir, and Acomprises atrieastionefoxide oflement seieptedifon GatG BcMQpAhéi'tT' \érMn
18) the % njér grp i@ érf@&%ﬂ%g%rgggg@‘t%%éb% |‘n tHE Hhetar dba{é% ih & @glon3thé& di ng

to 10any gérern si ntered conpact "target has a

relative ghanshé begkﬁn HQ%B)r orrm)eand[tﬁéiégrd'rmdi)pr esent invention can provide
Co- Cr - oxi de sy stem sintered conpact sputtering

t ar géf®4havi ng é’er%rﬁﬁm uzv'%ntlo%%j%e&pr? €containing 15 di spersed Co oxi de.
Theg region (A) 1(79¥Heﬂm%tﬁw &%r@dﬁdﬁﬁg gdishered ednipacCsputtering eargetactordimg) to

contai ning Co oxi de disperse r ere C ni_.n oxr de
di sper sed@MhorgobiO)te ﬁ@BBY%MQTﬁ'NéhS&“éQ’(W‘% E‘T s(d@%gn%ﬁrr%er 8?'%8&8 or a
Co- Cr- Pt g |cay oﬁ@térérﬁemog\eréakdomﬁaa NTiny, §b, Mo dRuj Faf W, ecarklyAa ineact i on
of Co oxide with fused durrn srnterrniﬂggthe perrphery of the

regi on (Agmopm)of 1@rm?|&§ or leg$ @s@netal guepongnd of a powder prepared by
pul verizing a sigpygd ﬁfétm%%dm §isititéad G@ggiébﬂﬁauﬂleﬁﬁgwgdt Adeofding

si ntered conpact “cont ai ni ng oxi de di spers , or a sint ered conpact
cdft ai ni ngmcenexefdt0)dtos Aé) §§§V¢ nWUE"f-‘F‘t "bﬁs siptered: MRSt afaehBee d 5 aﬁf)‘f""event s

Co oxi de &é,%r’gx%@gb%gomgfé direct and full-scale contact with Cr even in a

t enperature nge in ich the sintering reaction sufficiently 25proceeds.
That is, Co functions as a buffer to prevent the contact. [0026]As a

resul foad ' €91 e BREE tcﬁvg%&?cbﬁﬁ‘i’b\ﬁ@@rcsc?ér-b%déoéy&é#n b 86, LG

conpa puttering resent I nvention has an excel | ent
ef fect ofsysrtem|smte@dmm$pUMrmgsta@atsahaM®a¢eglpn (BXi(Bb a5ySi é@rﬁ\tﬁﬁ@[‘rgetr c

ddr cace TRESSEE.59 b o ofsa UREeRH e, Co oo g HAB- T Bogr 8%
suffici enﬁeg&im@rdoht}mdﬁ@{]d yxide dlspersed in Pt, or the region (C) contalnrng Co oxide
dispersed in Co-Pt is dispersed in a base (matrix) of a Co-Cr alloy or a Co-Cr-Pt alloy,
and region (D) containing Cr oxide is formed by a reaction of Co oxide with Cr
diffused during sintering in the periphery of the region (A), (B), or (C).
20 In this case, the use of a powder prepared by pulverizing a sintered compact
containing Co oxide dispersed in Co, a sintered compact containing Co oxide
dispersed in Pt, or a sintered compact containing Co oxide dispersed in Co-Pt as a
sintering raw material prevents Co oxide from coming into direct and full-scale contact
with Cr even in a temperature range in which the sintering reaction sufficiently
25 proceeds. That is, Co functions as a buffer to prevent the contact.

[0026] As a result, a region where Co oxide is dispersed is formed in the sintered
compact sputtering target. Thus, the present invention has an excellent effect of
providing Co-Cr-oxide system and Co-Cr-Pt-oxide system magnetic material targets
that have a required amount of Co oxide remaining and decrease the occurrence of

30 particles during sputtering to give a sufficient sintering density.

BRIEF DESCRIPTION OF DRAWINGS
[0027)]
Fig. 1 is a microscopic photograph showing a polished structure of a powder



BRI EF DESCRI PTI ON OF DRAW NGS [0027] 7PCT/JP2011/ 077897 prepared by

pul verizing a sintered conpact containing CoO dispersed in Co. Fig.
2 is a photograph showing a typical structure produced by mxing a C
powder, a Co powder, and a powder prepared by pulverizing a sintered
conpact containing CoO dispersed in Co ahd pressure-sint &QTAF28HEOTY&ul ti ng
powder m xture. Fig. 3 is an explanatory drawing of Fig. 2 and
illustrating the state of a sintered conpact structure including a region
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20 the above-mentioned composition range for obtaining a preferred composition as a
magnetic layer material of a hard disk medium employing a perpendicular magnetic
recording system. The structure of the sputtering target has a region (A) containing
Co oxide dispersed in Co or a region (B) containing Co oxide dispersed in Pt or a
region (C) containing Co oxide dispersed in Co-Pt (alloy) and a region (D) containing

25 Cr oxide are included in a metal base (matrix), and thereby the magnetic layer
produced using the sputtering target of the present invention has a granular structure
satisfactory as a perpendicular magnetic recording medium.

The presence of the region (A) containing Co oxide dispersed in Co, the
region (B) containing Co oxide dispersed in Pt, or the region (C) containing Co oxide

30 dispersed in Co-Pt is an important structural requirement in the sintered compact
sputtering target of the present invention. Also, the presence of the region (D)
containing Cr oxide in the periphery of the region (A), (B), or (C) is the distinctive
feature of the present invention.

[0030] Thus, Cr diffused during sintering reacts with Co oxide in the periphery of the



region (A) containing Co oxide dispersed in Co, the region (B) containing
Co oxide dispersed in Pt, or the region (C containing Co oxide dispersed
in Co-Pt to formthe region (D) containing C oxide. The formation of Cr
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recognized due to mutual diffusion during sintering and the influence of trace
impurities contained in the raw material powders. In such a case, however, the main
structural elements of the region (A) are Co and Co oxide, and as long as these main

30 components are contained, a small amount of contamination is negligible. The
present invention encompasses such cases.

[0033] The Co oxide can be at least one selected from CoO, Co203, and Co30s.

The Co oxide may have any form without causing any particular disadvantage. As

described above, the presence of Co oxide is desirable in the light of forming a film of



These oxi des have standard free energies of formation higher than that of
Co oxide and reconbi ne with oxygen generated by deconposition of Co oxide
during sputtering into oxides, which precipitate in grain boundaries. Thus,
t hese oxides are preferable as materials of a magnetic |ayer.
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[0038] The relative density in the present invention is a value determined by dividing
the measured density of a sputtering target by the calculated density (theoretical
30 density). The calculated density is a density when it is assumed that the constituents
of a target are mixed without diffusing to or reacting with each other and is calculated
by the foliowing formula.
Formula: calculated density = T [(molecular weight of a constituent) x (molar

ratio of the constituent)] / £ [(molecular weight of the constituent) x (molar ratio of the



These should be controlled by the conponent conposition and sintering
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target stPERAIHPE PPrEsPIR Weighe 3 t(9n8'%’%)a ﬁ{;ﬁdo%ﬁg@i?%ét?&ﬁé rit[y'sg%l n Pt
or a regi @Bightd powdferd Bie@ixed x4 Qﬁoﬂh&ﬁ&hé@@ubhﬂ a&er Al mill or a mixer. The
30 thus-prepared powder mixture is molded and sintered by hot press. Instead of the
hot press, spark plasma sintering or hot hydrostatic pressure sintering may be
employed.
The retention temperature for the sintering is set in a range of 800 to 1200°C,
but more preferably 850 to 1100°C. The sintered compact for a sputtering target of



12PCT/ JP2011/ 077897 conparative exanples. The exanples are nerely
illustrative, and the present invention shall in no way be limted thereby.
In other words, the present invention shall only be linmted by the scope of
cl aims, and enconpasses various nodifications in addition to the exanples
included in this invention. 5 [0047] (Ethnple 1) TRTEPRANPTE8 e of
usi ng Co- Co0 powder in production of Co-Cr-Cr203-Co0 sputtering target. A
Co powder having an average particle dianeter of 3 gmand a C powder 10
havi ng anthevaresend ipantion can be areduseddly tbe stapssieseaihes abay@der s, and a Co- Co0
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25. 30C0- 1500615 F§2 1515 gﬁ%’f’ imf it sl %“P"éﬁ 8 Ped?ﬁwé@é‘x?%%kby t he
12 ob: %w. Fg%ing pcuioar sh&vg moo ?L Mhus MIoEX ué a{spm$@1ﬁn raatG o bagé CoALAGneddrs Co0
mol 9 seque e et a, (o)
(001 71 o CBimphreg oy palysrsing aﬁ&@@@ﬁe&oﬂmaphcw?letsﬁfﬁd ke SRperdedIiFd apf 21 ng
nmedi um aﬁ@l/vaérq:reﬁéﬂedw pulEHzIRE shftédedctomiishet Bbthidthg’ 06 oxideadisgseréed inmi Xi ng

and pul veri zation, The powder m xture taken out fromthe ball mll was
further nfRdd (Quqvhakﬁeor@ad@émml%me?wm h a planetary screw mi xer having a

bal | samacity @¢fgapodty Bhétbgn%rpﬁ $rwidd a”inl&aP%tru&U% BRIMIeEd ByXiikiry theken

out fromthe pl anetary_screw m xer was in a carbon nmold 25and was
hdP- pr esse@wder shown inhBighdt ageeBawdenand ke rRavder angdprgssyrasiieiete a

rate of t.%&umhgrpuweerh@au@f PG i8 Wlexpinafir? Bidviifg beFResat ur e of 1050C1

and a retentio hours, and a pressure of a was applied to
the nold from seshavar in bigst B@Hﬂ&rﬁbeéﬂme@dr(?%@ﬂﬁ ISIFU@tHB? thetugestd ©9ioBf t he

ot ont i on™ FRNAITE OO SpaRR i Do ffPE rEltoR (BFEolafriEPRALe Fhitenett
di sk- shapedhspeﬂp@yo@thea'eg@n (Axving a diameter of 180 mm and a thickness
b 2™, L0 AR B 5 4 e Al il tloh ol 1 o
conposi t i intheneginal awnmiateriah pb®er, which contains the CoO as a dispersoid in Co, by
Cr diffused from the periphery in the sintering process. The region (D) containing Cr
oxide has a large thickness when the sintering temperature is high and the sintering
time is long, and ultimately the region (A) containing CoO dispersed in Co disappears.
20 [0045] The disappearance of the region (A) containing Co oxide dispersed means,
as described above, that the effect of segregating a stable metal oxide between
magnetic particles through recombination of a metal element of a metal oxide
decomposed during sputtering with oxygen generated by decomposition of Co oxide
cannot be obtained, The disappearance of the region (A) is therefore not preferable.
25 The structure shown in Figs. 2 and 3 includes the region (A) containing Co
oxide dispersed in Co and is therefore a preferred form.

A case of a sintered compact sputtering target structure including a metal
base and a region (A) containing CoO dispersed in Co in the metal base has been
described in the above. Similar structures and functions are obtained in the case of

30 a sintered compact sputtering target structure including a region (B) containing Co
oxide dispersed in Pt or a region (C) containing Co oxide dispersed in Co-Pt.

[Examples]
[0046] The present invention will now be described based on examples and



13PCT/ JP2011/ 077897 em ssi on spectrophotonetric analyzer. The conposition
of the sputtering target cal cul ated based on the analytic result was as
follows. 79.23Co0-9.56Cr-3.01Cr203-8.20C00 (rid% The volunme fraction of Co
oxi de cal culated fromthe target conposition was 5 12.3 voP/o. A part of
the sputtering target was cut out, and fihe cross secti on RAT&F2811/Q{897
polished to observe the structure. A region (A containing COO dispersed in
Co and a region (D) containing Cr oxide being present in the periphery of

t he regi onompyrafive esxasmes.ed The examples are merelgridustrative f @andgthiengrasesul t s,

it was copfi d i LS 4 ng
argor i nnueblB ahalrhy Bo sty FelnBER iRhisBhe B Ser L he' phefEnf Rehin 70

of not ussimall ¢y Gelinpiteddiey thensqopedefatiaims, ahd Enetdnp&¥s283raCols smuddificatiomsy
target. havi a icle dianmeter of 3 pmand a Cr
powder ha\ﬂ?‘fg)tﬁﬁ' gﬁ@?ﬁﬁ%’“ﬂ%%t‘"&@ecﬁ'ﬂiﬁ’ét"g hf’ N5 pmas netal powders, and a
CoB poswdier havi ng an average particle dianmeter of 1 pmas an oxi de powder
wer e prepfé?(ed Tt?e powders were wei ghed at the follow ng weight ratio to be

1836.1 g Wi ght ratio: 69.32Co0-12. 06Cr-18.62C00 (W% 20This
wei ght ratio i STHi€R as&idecsf Bind [-Ce0! pawder iFbregudtRh seCeltr-Cr3di-Co0
Mol ecul ar wej ght ratio: 71Co-14Cr-15Co0 (m)l % [0051] Subsequent | vy,

t he wei gh%ﬂ‘tﬁ?ﬂf‘alarﬁﬁwers and oxi de powder were placed in a 10-liter ball
m Il pot toget buecovwvme?f'ﬂawyénla%ﬂa r@cw'akaﬁ%té%ﬂs #'Pi?‘éhHrB CRpewhge bal |

25m ||l pot was sealed and rotated f §e?% hours for m xi pul verizati on.
TR8 powdehaving @ éVQ"aB@rPQﬂj@'ef(i'@'met%eOfbﬁlHtmn@t’r |mwtalspowd¢r§d angd a GxFreh nol d

and was Nhedw@esaksh an avera?e-,r [b%rtm d%fn"'?e':tér gqu ﬂrﬁeﬁ‘ﬁ%gt@npﬂﬁe%g a

at nosphere, arateo tenperature rise o our, a I on
t enper at usiBtessd ToBEct sprtaiing CoR idispersase inCop (aempositionh $ca2imel¥sia® of 30
MPa was %Qlle';?rgpér‘éd:[ he nold fromthe start of the tenperature

The powders were weighed at the following weight ratio to be 1836.1 g in total.
15 Weight ratio: 25.39C0-12.06Cr-62.55(Co-Co0) (wt%)
This weight ratio is represented by the following molecular weight ratio.
Molecular weight ratio: 71Co-14Cr-15Co0 (mol%)
[0048]
Subsequently, the weighed metal powders were placed in a 10-liter ball mill
20 pot together with zirconia balls as a pulverizing medium, and the ball mill pot was
sealed and rotated for 2 hours for mixing and pulverization. The powder mixture
taken out from the ball mill was further mixed with the Co-CoO powder with a
planetary screw mixer having a ball capacity of about 7 liters for 10 minutes. The
powder mixture taken out from the planetary screw mixer was filled in a carbon mold
25 and was hot-pressed.

The hot-press conditions were a vacuum atmosphere, a rate of temperature
rise of 300°C/hour, a retention temperature of 1050°C, and a retention time of 2 hours,
and a pressure of 30 MPa was applied to the mold from the start of the temperature
rise till the completion of the retention.

30 The mold was naturally cooled after the completion of the retention. The
thus-produced sintered compact was cut with a lathe into a disk-shaped sputtering

target having a diameter of 180 mm and a thickness of 5 mm.
[0049] The sputtering target at this time had a relative density of 97.5%. A small
piece cut from the sputtering target was subject to composition analysis with an ICP



30rise till the conpletion of the retention. The nmold was naturally
cooled after the conpletion of the retention. The thus-produced sintered
conpact was cut with a lathe into a di sk-shaped sputtering target having a
di aneter of 180 mm and a thickness of 5 mm [0052] The sputtering target at
this time had a relative density of 98.13% A small 14PCFFJ#’E@‘1%/°5? 97

pi ece cut fromthe target was subject to conposition analysis with an I CP
em ssi on spectrophotonetric analyzer. The conposition of the sputtering
target cakmigsiineSpéeteptiotométtie amayzer.i cThesumpaositionasf the [sputiering target

90. 52Co0- 4. 05Cr - 5. 35Cr,203- 0. 08Cp0O | 9 The vol une fraction of Co
oxi de cal € F‘%@g Ws%%ﬁ@eﬁaﬁ ?r%%ieﬁf%o%s 0.1 vol% A part of the
sputtering tar gefl23@s9 56 Cr3.01Cra0e8120€00 (ssl%gect i on t hereof was polished
to observe the structure. In tsqlge str ctuie oXi uniform%{

o was

. . Cr
di spersed in a &8 \§ume| fRrtiga ,C%Bi"g?ﬁ’@ qHated fom = t\é?%t\ﬁg@pr?&t early

cogf i r medqo Bt NR Jo0t 61Ak Puttesny tabgetiias@s suendnd thectrbdsasedfion thereof
deconposed in the 10sputtering target, and al nost no chél%mal ns ,i.n
Conpar at i Was PRlishsideto obsensthe stiuehiipl A s99ion (A) coniginag;CoQ dispersegiin (& ng
Co- Co0 po bBioR" ' Eide’ bethd preseritr theperipHER/ESfIthE régiomed) 15A
Co pomdergl\ﬁg\%irﬁ '°Qé92$§bﬁagg”%grrti {:I e di%ﬁ{et er of gcbumaan'g%a Cr p%év\dg?
havi ng anweieeekapeveshrticl e di ameter of 5 vimas netal powders, a Si02

powder havi ng 4 ng?ﬁ i dit Rt 4 P8t aSceMairPshdanPemden, and
a Co- Co0 pomde?}?ﬁ@vﬁ'%gﬁge a\/de{%g@sbgrtl c;é%nfgfnaerret er of 1150 jimnpr epared by

pubver i zi regnainsg inthe sputteringptacgetdv kxamaleny Co0 di spersed in Co (conposition:
Co- 25{9&51%300) were prepared. 20The powders were wei ghed at the foll ow ng
wei ght ratio to be 1513.4 g in total. Wight ratio:

50. 87Co- 1 cOaratvel B88@pE0183( Co- Co0) (W% This weight ratio is

P eeenLes B g oAbty TRHESA SOl f prdcidbbreylciicsL ebo
sputtering target.

15 A Co powder having an average particle diameter of 3 um and a Cr powder
having an average particle diameter of 5 um as metal powders, and a CoO powder
having an average particle diameter of 1 pm as an oxide powder were prepared.
The powders were weighed at the following weight ratio to be 1836.1 g in total.

Weight ratio: 69.32C0-12.06Cr-18.62Co0 (wt%)
20 This weight ratio is represented by the following molecular weight ratio.
Molecular weight ratio: 71Co-14Cr-15Co0O (mol%)
[0051]
Subsequently, the weighed metal powders and oxide powder were placed in a
10-liter ball mill pot together with zirconia balls as a pulverizing medium, and the ball

25 mill pot was sealed and rotated for 2 hours for mixing and pulverization. The powder
mixture taken out from the ball mill was filled in a carbon mold and was hot-pressed.

The hot-press conditions were a vacuum atmosphere, a rate of temperature
rise of 300°C/hour, a retention temperature of 1050°C, and a retention time of 2 hours,
and a pressure of 30 MPa was applied to the mold from the start of the temperature

30 rise till the completion of the retention.

The mold was naturally cooled after the completion of the retention. The
thus-produced sintered compact was cut with a lathe into a disk-shaped sputtering
target having a diameter of 180 mm and a thickness of 5 mm.

[0052] The sputtering target at this time had a relative density of 98.1%. A small



25Subsequently, the wei ghed netal powders and oxi de powder were placed in a
10-liter ball mll pot together with zirconia balls as a pulveri zing
medium and the ball mll pot was sealed and rotated for 20 hours for

m xi ng and pul verization. The powder m xture taken out fromthe ball mll
was further mixed with the Co-Co0 powded4with a pl anet ar PEMNFRIRTXBYT
having a ball capacity of about 7 liters for 10 30m nutes, The powder

m xture taken out fromthe planetary screw m xer was filled in a carbon

mol d and piese ot fpnetsetirget was sulijeet tootorppasitioncamalysis aith ane lGP @missiarum

at nosphere rate of .te rature rise of..300 u

t enper at upgecglfop%g%g@m%r%}éﬁ/z%t erfty 8ﬂmppﬁlg§%f°gztng {Frug%”éﬁc}ggek l d of 30
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mol d was nat ur &9 ‘\?27%%&03@34%# éh@@?ﬁ of the retention. The

t hgs- produced syhy eélaﬁhecmaﬁtofve@ okide oulddl\atad Ifiedlreh €he mrgetacdan@sftbham

sputteri n tar et havi n? a dianeter of 180 mm and a t hi ckness

[00551The %er APt &F e seittaringdatgetwag fyt Qub eﬁ"&*tﬁh@ecfe%ﬁ(‘tt'?"dge@ 8306 A

snmal | pi e@v@s%Ilsﬁé@%tﬁeﬁféﬂﬁ@%ﬁﬂ&u‘r@r aRt theestniddtee Or &8dE WEROGHTIrAIY
analysis wth an | CP em ssi on spectrophotonetric anal yzer. The conposition

of the spdispeispddn a£ryef aliey kareabutthspsesenss of koOOawas et @ear&feﬂnﬂrm% as
fol lows. 76.83@pdlthbYor e"g %s}eg;a%té‘ VP—%%%%ﬂﬁn&ﬁﬁ;%@ dd@ls‘yéecwa%%ea%

fraction of Co oxlde ca cul romthe target conposition was 5.5 vol % A
paPt of t pRuttepingtteigeh @ndalgest npsouemains, m&}ﬁﬂnnaﬂetl\@rléw@edu on ther eof
was p[g&bshed to observe the structure, A region (A) containing CoO

di spersed in Co and a region (D) containing G oxide being present in the
per i pher y(kfampe 2y egi on (A) were observed. 15Fromthe foregoing results, it

o ool o5 (R i8'a BRI 08 ol HTBHSHuckBn M GLER8.! 2 921
of not usCo@ &&mttanﬁ)g fzogeter i n producti on of Co-Cr-Si 02-

15 A Co powder having an average particle diameter of 3 um and a Cr powder
having an average particle diameter of 5 um as metal powders, a SiO, powder having
an average particle diameter of 1 ym as an oxide powder, and a Co-CoO powder having
an average particle diameter of 150 pm prepared by pulverizing a sintered compact
containing CoO dispersed in Co (composition: Co-25mol%Co0) were prepared.

20 The powders were weighed at the following weight ratio to be 1513.4 g in total.

Weight ratio: 50.87C0-13.20Cr-6.10Si0,-29.83(Co-Co0) (wt%)
This weight ratio is represented by the following molecular weight ratio.
Molecular weight ratio: 72Co-15Cr-6SiO»-7Co0O (mol%)

[0054]

25 Subsequently, the weighed metal powders and oxide powder were placed in a
10-liter ball mill pot together with zirconia balls as a pulverizing medium, and the ball
mill pot was sealed and rotated for 20 hours for mixing and pulverization. The
powder mixture taken out from the ball mill was further mixed with the Co-CoO
powder with a planetary screw mixer having a ball capacity of about 7 liters for 10

30 minutes. The powder mixture taken out from the planetary screw mixer was filled in
a carbon mold and was hot-pressed.

The hot-press conditions were a vacuum atmosphere, a rate of temperature
rise of 300°C/hour, a retention temperature of 1100°C, and a retention time of 2 hours,
and a pressure of 30 MPa was applied to the mold from the start of the temperature



20Cr 203- Co0 sputtering target. In Conparative Exanple 2, a Co powder
havi ng an average particle dianeter of 3 jtmand a C powder having an
average particle diameter of 5 tmas netal powders, and a 5i 02 powder

havi ng an average particle diameter of 1 pmand a Co0 powder havin

average particle diameter of 1 pmas oxi%e powders were WM?@H’W%Whe
powders were wei ghed at the follow ng weight ratio to be 1513.4 g in total.
Weight ratio: 71.82Co-13.20Cr-6.10Si 02-8.88Co0 (W% This weight ratio is
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retention was naturally cooled after the conpletion of the
r et ent i oncalqyjatedihased csdhe apakytin fesulavasasaleWsas cut with a 5l athe into a

di sk- shaped sp%@gg@gzt@rrgewg]@y“ngcq @% -3BEeb Mol%§0 ™ and a thickness
of 5 mm [00581The sputtering target his time had a relative density of

9809% A smal | Theewdumatfraatiomaf Keo deetc‘@iq%jed &ogetheasge aempositiop was
conposi ti | ysi i lepy The
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and a region (D) containing Cr oxide being present in the periphery of the region (A)
were observed.

15 From the foregoing results, it was confirmed that a certain amount of CoO

remains in the sputtering target in Example 2.

[0056]
(Comparative Example 2)
This is a case of not using Co-CoO powder in production of Co-Cr-SiO;-
20 Cr203-Co0 sputtering target.

In Comparative Example 2, a Co powder having an average particle diameter
of 3 um and a Cr powder having an average particle diameter of 5 um as metal
powders, and a SiO, powder having an average particle diameter of 1 um and a CoO
powder having an average particle diameter of 1 pm as oxide powders were prepared.

25 The powders were weighed at the following weight ratio to be 1513.4 g in total.

Weight ratio: 71.82C0-13.20Cr-6.10Si0,-8.88Co0 (wt%)

This weight ratio is represented by the following molecular weight ratio.

Molecular weight ratio: 72C0-15Cr-6Si0,-7Co0O (mol%)

[0057]
30 Subsequently, the weighed powders were placed in a 10-liter ball mill pot

together with zirconia balls as a pulverizing medium, and the ball mill pot was sealed
and rotated for 20 hours for mixing and pulverization. The powder mixture taken out
from the ball mill was filled in a carbon mold and was hot-pressed.

The hot-press conditions were a vacuum atmosphere, a rate of temperature



The vol une fraction of Co oxide calculated fromthe target conposition was
0.1 vol% A part of the sputtering target was cut out, and the cross
section thereof was polished to observe the structure, In the structure,

Si02 and Cr oxide were 15uniformy dispersed in a Co-Cr alloy base, but the
presence of CoO was not clearly confirmif. From tﬁg’yp@%ﬁw L
results, it was confirmed that alnpbst no COOremains in the sputtering
target in Conparative Exanple 2. [0059] 20(Exa le 3) This is a case

of using Gse 6680 Aakzr, & retpniiatutempenatofe aot10P? @tar@i I rtentzolimenb2 8purst er i ng

t t

o pourler AR HGo e R AaYE o] PP R IhEH O Hom Hiss AR fororchuin
havi ng anrisy aillage ccthplptior iofltRe detemtiber Tie Cmqjmm nattmdillypowied siften tig: 02

B Co- Co0 FOMAISAOR S g (BT PBy agBe JaPPICLCR SIPE Crmnes Vit sPERMFcy by
pulsveri zi ngh& lﬁtbnheﬂleld-sﬁﬂmw@?uﬁ@rrﬁgaltérgég h@oiigda sgiameted mfn18ED r(moap@sa tion:
Co- 25nol %00) wer e _prepared he powders were wei ghed at the follow ng

wei ght rathieknesspbST¥B4.6 g in total . 30Weight rati o:
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represented by the I 1 owm ng nol ecul ar wei g ratio. Ml ecul awgegéﬁ{gp

ratio: 609@525'@ froppthessiutter '?WQGFTWP%SUPGGBQ comp@sition ppYYSIY

10-liter Qﬁhésmm 'sbe@t?&pﬁo‘?&ﬁét*ﬂ%raﬁﬁlﬁérz' TRENEGPaditich dF the RIPurtefing itaiget
medium and the ball mll pot was Ssealed and rotated for 20 hours for

m i ng an@a|puilatﬁ§’rb3§@ﬂlmhe'ﬁﬁ@|m§\ﬂﬁﬁéﬂt wasasfodowdken out fromthe ball nill
was further m tary screw m xer
R %y ! af@z&@g qo%@@a Odrm@ Fhévg

havi ng a bal |l capaci Iters m'nutes. The powder
m xture taken othe wlumetﬂn@ctpnanfe@@wldgccaé@ulatedéfomvdme targeteapmppsEiopawdon

mol d and yas, Hol - Wg?ﬁ of the splfﬁerln-gqg sd%?\nfagscg@%).lﬁ% fhboé}é SEEGioR tHadH™

at nosphere;’ a rate raturecri our, '8 Fetention
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Npl% was aBRIJfCIJ eﬁiy dIS %dnﬁla Cofepl:l}oyebas earbht 91fe 6%@&&4@?68&)%53 not clearly
confirmed.
From the foregoing results, it was confirmed that almost no CoO remains in
the sputtering target in Comparative Example 2.
[0059]
20 (Example 3)
This is a case of using Co-CoO powder in production of Co-Cr-Pt-SiO2-Crz03-
CoO sputtering target.
A Co powder having an average particle diameter of 3 pm, a Cr powder
having an average particle diameter of 5 um, and a Pt powder having an average
25 particle diameter of 3 um as metal powders, a SiO, powder having an average
particle diameter of 1 um as an oxide powder, and a Co-CoO powder having an
average particle diameter of 150 um prepared by pulverizing a sintered compact
containing CoO dispersed in Co (composition: Co-256mol%Co0) were prepared.
The powders were weighed at the following weight ratio to be 1864.6 g in total.
30 Weight ratio: 30.48C0-10.34Cr-31.04Pt-4.78Si0,-23.36(Co-Co0) (wt%)
This weight ratio is represented by the following molecular weight ratio.
Molecular weight ratio: 60Co-15Cr-12Pt-6SiO2-7Co0O (mol%)
(0060)

Subsequently, the weighed metal powders and oxide powder were placed in a



10rise till the conpletion of the retention. The nmold was naturally
cooled after the conpletion of the retention. The thus-produced sintered
conpact was cut with a lathe into a di sk-shaped sputtering target having a
di aneter of 180 mm and a thickness of 5 mm [0061] The sputtering target at
this tinme had a relative density of 95.8% A small 15 piPQEé’PEQIﬁ/OW t he
sputtering target was subject to conposition analysis with an | CP em ssion
spectrophotonetric anal yzer. The conposition of the sputtering target

cal cul at edio-his &dll ewill pbetagetiey with zieonla ballasasaa philyetizing medium, and the ball

63. 74Co-12.92Cr-12. 13Pt-6. 07S102-1. 1 -4 ( 9 u
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vork. A pgswdérl miblieres RikehesutnBomatrgebaivawill ovds durther amiket heitie ths £e€00i on

t hereof was polished to observe the structure. A regio A ai niag Co0
di sper sedPPWdRioVith@ RIaPRIGNLRCTER) MPEHNaVINErR bel 089?‘&@ Bfg?t%ﬂ}tpf E@Fesntopi@ t he
pegi pher ypifutddle THRODSIddrhixire Sakdps@lt iR the planetary screw mixer was filléchin
foregoing results, it was confirned that a certain anount of Co 25 renains

in the spacadonigoldangevas hoterasside 3. [0062] (Exanpl e 4) This is a
case of USing FycCR heuelebndifior REREhIVABuGH MRSpndte: A & @fberdtoR
sputtering target. Co powder having an average particle, di ter of 3

pm a O peawlci0Miatang aretentiondgeppeatuiecald 180 mandia wtenfiopimedier Boyss:
powder hagﬁa‘g REsQUE LRI WPE Wl SpfieBTE 1 o FoRMaS s bRthed@ARFAureR Si 02

powder having 'an average particle diameter of 1 gmas an oxide powder, and

alpt - Co pusedtl theappmpletion cfitee mijentivir-t i cl e di aneter of 150 gm prepared by

pul verizing a st S QRtiRd: NERGtSHP0 The

di spersed in H%‘H%cﬁ{r?pﬁggﬁ%mﬁma&’%% %%%nggﬁg%ﬁ%pa( ed. The lpowcl_er S were
wei ghed athusipeoduredosinteredvedypact was cut withea 1Ba igo a diskahaped BBHERING at i o:

o 350 B e Tty AR g T et e 1S
rat i qoos§000- 15Qthel @Rittefifh @argeCad tijiedinid had a relative density of 95.8%. A small
15 piece cut from the sputtering target was subject to composition analysis with an ICP
emission spectrophotometric analyzer. The composition of the sputtering target
calculated based on the analytic result was as follows.
63.74C0-12.92Cr-12.13Pt-6.07Si0,-1.12Cr;03-4.02Co0 (mol%)
The volume fraction of Co oxide calculated from the target composition was
20 5.4 vol%. A part of the sputtering target was cut out, and the cross section thereof
was polished to observe the structure. A region (A) containing CoO dispersed in Co
and a region (D) containing Cr oxide being present in the periphery of the region (A)
were observed.
From the foregoing results, it was confirmed that a certain amount of CoO

25 remains in the sputtering target in Example 3.
[0062]
(Example 4)
This is a case of using Pt-CoO powder in production of Co-Cr-Pt-SiO2-Cr2Oa-
CoO sputtering target.
30 A Co powder having an average particle diameter of 3 um, a Cr powder

having an average particle diameter of 5 um, and a Pt powder having an average
particle diameter of 3 pm as metal powders, a SiO, powder having an average
particle diameter of 1 um as an oxide powder, and a Pt-CoO powder having an
average particle diameter of 150 pm prepared by pulverizing a sintered compact



[ 0063] Subsequently, the weighed netal powders and oxi de powder were
placed in a 10-liter ball mll pot together with zirconia balls as a

pul veri zing nmedium and the ball mlIl pot was sealed and rotated for 20
hours for m xing and pul verization. The 10 powder m xture taken out from
the ball mll was further mxed with th& Pt-Co0 powder wRCANE2H1AMERH y
screw m xer having a ball capacity of about 7 liters for 10 m nutes. The
powder m xture taken out fromthe planetary screw m xer was filled in a

car bon notshtainihgv@sO hipepsesisia ¢4 (corhpoditidn: Pt-d6motloGdO) wens prepaeeda vacuum
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wag cut with ayiathfal ReRheralibsEocHaBEr19PHESEI,LTTL@Gharget having a
di aneter of 180 mm and a 't hickness of 5 mm [0064] The sputtering target at
this P had a relative density of 96.1% A small piece cut fromthe
Sputtering tar %s@@éerﬁ&?tt@%%ﬁe&ﬁ@&%%@& ARPONES powtienware pisdddamiassi on
na

spectrophotonetric zer. 1e conposition of the sputtering target
cal cul at e®0-Hitgs ball 5rill pRbiagetheyvith ziwsnia ballsasad pplyerigig medium, and theball
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results, 'todwas cgnhio{;ér%%ﬁt‘gat a certain anount of Co() remains in the
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This is a case Toe hetiprgsCoonditidbaOwpena aacuim atmdapherena obteCol- ©mperat@€02-
Cr 203- Co0.s L) target .. A Co hgvi n n_aver rticle
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and a Pt aegredtivé BE 30/MPY ad3bplied to the mold from the start of the temperature
rise till the completion of the retention.
The mold was naturally cooled after the completion of the retention. The

thus-produced sintered compact was cut with a lathe into a disk-shaped sputtering
20 target having a diameter of 180 mm and a thickness of 56 mm.

[0064] The sputtering target at this time had a relative density of 96.1%. A small
piece cut from the sputtering target was subject to composition analysis with an ICP
emission spectrophotometric analyzer. The composition of the sputtering target
calculated based on the analytic result was as follows.

25 63.29C0-12.99Cr-12.13Pt-6.00Si0,-1.02Cr,03-4.57Co0 (mol%)
The volume fraction of Co oxide calculated from the target composition was
6.1 voi%. A part of the sputtering target was cut out, and the cross section thereof
was polished to observe the structure. A region (B) containing CoO dispersed in Pt
and a region (D) containing Cr oxide being present in the periphery of the region (B)
30 were observed.
From the foregoing results, it was confirmed that a certain amount of CoO
remains in the spuftering target in Example 4.
[0085]
(Example 5)
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powder with a planetary screw mixer having a ball capacity of about 7 liters for 10
20 minutes. The powder mixture taken out from the planetary screw mixer was filled in
a carbon mold and was hot-pressed.
The hot-press conditions were a vacuum atmosphere, a rate of temperature
rise of 300°C/hour, a retention temperature of 1100°C, and a retention time of 2 hours,
and a pressure of 30 MPa was applied to the mold from the start of the temperature
26 rise till the completion of the retention.
The mold was naturally cooled after the completion of the retention. The
thus-produced sintered compact was cut with a lathe into a disk-shaped sputtering
target having a diameter of 180 mm and a thickness of 5 mm.
[0067] The sputtering target at this time had a relative density of 96.1%. A small
30 piece cut from the target was subject to composition analysis with an ICP emission
spectrophotometric analyzer. The composition of the sputtering target calculated
based on the analytic result was as follows.
63.83C0-12.67Cr-12.08Pt-6.03Si0,-1.18Cr;03-4.21C0o0 (mol%)
The volume fraction of Co oxide calculated from the target composition was



remains in the sputtering target in Exanple 5. [0068] (Conparative Exanple
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conposi ti having anhevesagd particlegdiaaret@tof 1 um and a CoO powder having an average

15 particle diameter of 1 um as oxide powders were prepared. The powders were
weighed at the following weight ratio to be 1864.6 g in total.

Weight ratio: 46.89C0-10.34Cr-31.04Pt-4.78Si0,-6.95C00 (wt%)

This weight ratio is represented by the following molecular weight ratio.

Molecular weight ratio: 60Co-15Cr-12Pt-6SiO2-7Co0 (mol%)

20  [0069]

Subsequently, the weighed powders were placed in a 10-liter ball mill pot
together with zirconia balls as a pulverizing medium, and the ball mill pot was sealed
and rotated for 20 hours for mixing and pulverization. The powder mixture taken out
from the ball mill was filled in a carbon mold and was hot-pressed.

25 The hot-press conditions were a vacuum atmosphere, a rate of temperature
rise of 300°C/hour, a retention temperature of 1100°C, and a retention time of 2 hours,
and a pressure of 30 MPa was applied to the mold from the start of the temperature
rise till the completion of the retention. The mold was naturally cooled after the
completion of the retention. The thus-produced sintered compact was cut with a

30 lathe into a disk-shaped sputtering target having a diameter of 180 mm and a

. thickness of 5 mm.
[0070] The sputtering target at this time had a relative density of 96.5%. A small
piece cut from the sputtering target was subject to composition analysis with an ICP
emission spectrophotometric analyzer. The composition of the sputtering target
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metal powders, a SiO, powder having an average particle diameter of 1 um as an
oxide powder, and a Co-CoO powder having an average particle diameter of 150 um
prepared by pulverizing a sintered compact containing CoO dispersed in Co
20 (composition; Co-25mol%Co0) were prepared.
The powders were weighed at the following weight ratio to be 1940.6 g in total.
Weight ratio: 27.52C0-9.19Cr-29.54Pt-6.96W-4.558i0,-22.24(Co-Co0) (wt%)
This weight ratio is represented by the following molecular weight ratio.
Molecular weight ratio: 58Co-14Cr-12Pt-3W-6Si0,-7Co0 (mol%)
25 [0072]
Subsequently, the weighed metal powders and oxide powder were placed in a
10-liter ball mill pot together with zirconia balls as a pulverizing medium, and the ball
mill pot was sealed and rotated for 20 hours for mixing and pulverization. The
powder mixture taken out from the ball mill was further mixed with the Co-CoO
30 powder with a planetary screw mixer having a ball capacity of about 7 liters for 10
minutes. The powder mixture taken out from the planetary screw mixer was filled in
a carbon mold and was hot-pressed.
The hot-press conditions were a vacuum atmosphere, a rate of temperature
rise of 300°C/hour, a retention temperature of 1100°C, and a retention time of 2 hours,
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From the foregoing results, it was confirmed that a certain amount of CoO
remains in the sputtering target in Example 6.

[0074]
(Comparative Example 4)
20 This is a case of not using Co-CoO in the production of Co-Cr-Pt-W-SiO»-
Cr;03-Co0 sputtering target.

In Comparative Example 4, a Co powder having an average particle diameter
of 3 um, a Cr powder having an average particle diameter of 5 um, a Pt powder
having an average particle diameter of 3 pm, and a W powder having an average

25 particle diameter of 2 um as metal powders, and a SiO, powder having an average
particle diameter of 1 um and a CoO powder having an average particle diameter of 1
um as oxide powders were prepared. The powders were weighed at the following
weight ratio to be 1940.6 g in total.

Weight ratio: 43.14C0-9.19Cr-29.54Pt-6.96W-4.558i02-6.62Co0 (wt%)

30 This weight ratio is represented by the following molecular weight ratio.

Molecular weight ratio: 58Co-14Cr-12Pt-3W-6Si02-7CoO (mol%)

[0075]

Subsequently, the weighed powders were placed in a 10-liter ball mill pot

together with zirconia balls as a pulverizing medium, and the ball mill pot was sealed



23PCT/JP20111077897 and rotated for 20 hours for m xing and pul verizati on.
The powder m xture taken out fromthe ball mll was filled in a carbon nold
and was hot - pressed. The hot-press conditions were a vacuum

at nosphere, a rate of tenperature rise of 300C/ hour, a retention
tenperature of 1100C, and a retention tR&e of 2 hours, 5 PEMPAIEE%Ure of
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t hereof was polished to observe the structure. In the structure Si 02 and
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20 From the foregoing results, it was confirmed that almost no CoO remains in
the sputtering target in Comparative Example 4.
[0077]
(Example 7)
This is a case of using Co-CoO in production of Co-Cr-Pt-Ru-TiO2-SiO,-
25 Cr,03-Co0 sputtering target.

A Co powder having an average particle diameter of 3 um, a Cr powder
having an average particle diameter of 5§ um, a Pt powder having an average particle
diameter of 3 um, and a Ru powder having an average particle diameter of 5 pm as
metal powders, and TiO, having an average particle size of 1 ym and a SiO; having

30 an average patrticle size of 1 um as oxide powders, and a Co-CoO powder having an
average particle diameter of 150 um prepared by pulverizing a sintered compact
containing CoO dispersed in Co (composition: Co-25mol%Co0) were prepared.

The powders were weighed at the following weight ratio to be 1935.3 g in total.

Weight ratio: 28.26C0-9.44Cr-30.34Pt-3.93Ru-2.07TiO2-3.128i0,-22.84(Co-
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The mold was naturally cooled after the completion of the retention. The
thus-produced sintered compact was cut with a lathe into a disk-shaped sputtering
target having a diameter of 180 mm and a thickness of 5 mm.
[0079] The sputtering target at this time had a relative density of 98.6%. A small
20 piece cut from the sputtering target was subject to composition analysis with an ICP
emission spectrophotometric analyzer. The composition of the sputtering target
calculated based on the analytic result was as follows.
61.91C0-12.16Cr-12.14Pt-2.98Ru-1.96 TiO,-4.03Si0,-0.96Cr,03-3.86CoO (mol%)
The volume fraction of Co oxide calculated from the target composition was
25 5.3 vol%. A part of the sputtering target was cut out, and the cross section thereof
was polished to observe the structure. A region (A) containing CoO dispersed in Co
and a region (D) containing Cr oxide being present in the periphery of the region (A)
were observed.
From the foregoing results, it was confirmed that a certain amount of CoO
30 remains in the sputtering target in Example 7.
[0080]
(Comparative Example 5)
This is a case of not using Co-CoO in production of Co-Cr-Pt-Ru-TiO2-SiO»-

Cr,03-Co0O sputtering target.



(Conpar ati ve Exanpl e 5) This is a case of not using Co-Co in
production of Co-Cr-Pt-Ru-Ti 02-Si 02- Cr203-Co0 sputteri ng tar get.

25PCT/ JP2011 /077897 In Conparative Exanple 5, a Co powder having an
average particle diameter of 3 pm a O powder having an ave gartl cle
dianmeter of 5 pm a Pt powder having an2lverage particle EﬁTéiﬁz?géV 3898 gm
and a Ru powder having an average particle dianeter of 5 pmas netal
powders, and a Ti Q2 powder having an average particle size of 1 pm a Si02
powder havi ng an Gorapagéve Examplecd da é‘,nmowdemmamingran average p:artige\&Em'ﬂethavi ng

an average_ particle di angt of 1 pmas oxi
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a rate of tat@kperature rise of 300C/ hour, a retention tenperature of 1100C,
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but the presence of Co0 was not clearly confirned.
and a pressure of 30 MPa was applied to the mold from the start of the temperature
20 rise till the completion of the retention. The mold was naturally cooled after the
completion of the retention. The thus-produced sintered compact was cut with a
lathe into a disk-shaped sputtering target having a diameter of 180 mm and a
thickness of 5 mm.
[0082] The sputtering target at this time had a relative density of 98.3%. A small
25 piece cut from the sputtering target was subject to composition analysis with an ICP
emission spectrophotometric analyzer. The composition of the sputtering target
calculated based on the analytic result was as follows.
66.66C0-8.99Cr-12.28Pt-3.02Ru-2.00TiO,-4.07 Si02-2.96Cr;03-0.02C0o0 (mol%)
The volume fraction of Co oxide calculated from the target composition was
30 0.03 vol%. A part of the sputtering target was cut out, and the cross section thereof
was polished to observe the structure. In the structure, TiOz, SiO,, and Cr oxide
were uniformly dispersed in a Co-Cr-Pt-Ru base, but the presence of CoO was not
clearly confirmed.
From the foregoing results, it was confirmed that almost no CoO remains in



Fromthe foregoing results, it was confirmed that al nost no CoO remains in
26PCT/ JP2011/ 077897 the sputtering target in Conparative Exanple 5 [0083]
(Exanpl e 8) This is a case of using Co-CoO in production of

Co- Cr- Pt -B203-Si 02-Cr203- Co sputtering target, A Co powder having
an average particle diameter of 3 jon, 8 C powder havi nd®G@NWPROEVHGRI7
particle dianmeter of 5 jim and a Pt powder having an average particle
dianeter of 3 p.mas netal powders, and a B203 powder havi nhg an average
particl e tHessmitteringtargét iniComphratid?Exempled. an average particle size of 1 pm
as oxjide 10 powders, and a Co-Co0 powder having an average particle

di aneP®! of 150 p. m prepared by pulverizing a sintered conpact contai ning
Co0 di spe(mefnpl@sio (conposition: Co-25m1%00) were prepared. The powders

were wei ghed at_the foll ow ng weigh atio to be 1900,0 i of al.. Wi ght
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weisght 1 athb® dputteRy evgef ed by the follow ng nol ecul ar wei ght ratio.
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Molecular weight ratio; 60Co-14Cr-12Pt-2B,03-5Si0,-7C0o0O (mol%)
[0084]
Subsequently, the weighed metal powders and the oxide powders were
placed in a 10-liter ball mill pot together with zirconia balls as a pulverizing medium,

20 and the ball mill pot was sealed and rotated for 20 hours for mixing and pulverization.
The powder mixture taken out from the ball mill was further mixed with the Co-CoO
powder with a planetary screw mixer having a ball capacity of about 7 liters for 10
minutes. The powder mixture taken out from the planetary screw mixer was filled in
a carbon mold and was hot-pressed.

25 The hot-press conditions were a vacuum atmosphere, a rate of temperature
rise of 300°C/hour, a retention temperature of 1000°C, and a retention time of 2 hours,
and a pressure of 30 MPa was applied to the mold from the start of the temperature
rise till the completion of the retention.

The mold was naturally cooled after the completion of the retention. The

30 thus-produced sintered compact was cut with a lathe into a disk-shaped sputtering
target having a diameter of 180 mm and a thickness of 5 mm.

[0085] The sputtering target at this time had a relative density of 98.2%. A small
piece cut from the sputtering target was subject to composition analysis with an ICP

emission spectrophotometric analyzer. The composition of the sputtering target



target having a dianeter of 180 mm and a thickness of 5 mm [0085] The
sputtering target at this tinme had a relative density of 98.2% A snall
pi ece cut fromthe sputtering target was subject to conposition analysis
with an | CP em ssion spectrophotonetric anal yzer. The conposition of the
sputtering target 27PCT/JP2011/077897 @al cul ated based di*TR20&MA7$97 ¢

result was as follows.
65. 32Co-11. 29Cr - 12. 20Pt - 1. 938203- 5. 10Si 02- 1. 32Cr 203- 2. 84Co0 (nol e/ 0) The
vol une fr aalculatedtias€d amthd@anabtic esatitedhs aofollows. t ar get conposition was 3.6

Uhereof o v Goreena 2BGrdRear FinteR fiiord sadlupdioB FRRT ol ni ng
CoO di spersed iTheéCoolam@ fradtidli (FC4 Bkidedidilated grooh tmtaagettwmimasnroawu in

t he periphery of the region wer e observed. omth ng
results, PO Y% conpar ﬁlglﬂt%eé'”Séﬁfgﬂ MagrMh out, @ndd&s ot 'Omﬁ%ﬁe

Sp@t t eri ngak dolisied 1 @s@ml @Ieastrul:ﬂxréooﬂ%glél%ﬂpédrﬂélhv@ @@'&Hp@r@d in Co
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Cr 203- c:ooaa%@trfeem@)tceﬂb?@%mg IGS %&?ph?'ag |P\T/%SQE§<HTTW‘960QS'PhSWOBf theBePN KAV ng
an aver aggeRaphdari&y di aneter 15 of 3 pm a G powder having an average
particle dianeter of 5 pm and a Pt powder having an average particle
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16. 7100 0 EBtEA e SR 20 1375 076 02 6. 63000 (w59 Thi s wei ght ratio
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ratio: 60892@134(%0 %%ﬁérﬁ%ztg?g-e?& 02-7Co0 (nol % [0087]

In Comparative Example 6, a Co powder having an average particle diameter

15 of 3 um, a Cr powder having an average particle diameter of 5 ym, and a Pt powder
having an average particle diameter of 3 um as metal powders, and a B,O3; powder
having an average particle diameter of 20 um, a SiO; powder having an average
particle diameter of 1 pm, and a CoO powder having an average particle diameter of
1 pm as oxide powders were prepared. The powders were weighed at the following

20 weight ratio to be 1900.0 g in total.

Weight ratio: 46.71C0-9.62Cr-30.93Pt-1.84B,0;-3.97Si0,-6.93Co0 (wt%)
This weight ratio is represented by the following molecular weight ratio.
Molecular weight ratio: 60Co-14Cr-12Pt-2B,03-5Si0,-7Co0O (mol%)

[0087]

25 Subsequently, the weighed powders were placed in a 10-liter ball mill pot
together with zirconia balls as a pulverizing medium, and the ball mill pot was sealed
and rotated for 20 hours for mixing and pulverization. The powder mixture taken out
from the ball mill was filled in a carbon mold and was hot-pressed.

The hot-press conditions were a vacuum atmosphere, a rate of temperature

30 rise of 300°C/hour, a retention temperature of 1000°C, and a retention time of 2 hours,
and a pressure of 30 MPa was applied to the moid from the start of the temperature
rise till the completion of the retention. The mold was naturally cooled after the
completion of the retention. The thus-produced sintered compact was cut with a
lathe into a disk-shaped sputtering target having a diameter of 180 mm and a



25Subsequently, the wei ghed powders were placed in a 10-liter ball mll pot
together with zirconia balls as a pulverizing nedium and the ball mll pot
was seal ed and rotated for 20 hours for m xing and pul veri zati on. The
powder m xture taken out fromthe ball mll was filled in a carbon nold and
was hot-pressed. The hot-press conditi oB8 were a vacuum RGWBEEPANE78YH r at e
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the sputtering target in Comparatlve Example 6.

15  [0089]

(Example 9)
This is a case of using Co-CoO in production of Co-Cr-Pt-Ta;05-Cr.03-CoO
sputtering target.
A Co powder having an average particle diameter of 3 um, a Cr powder
20 having an average particle diameter of 5 um, and a Pt powder having an average
particle diameter of 3 um as metal powders, and Ta,Os having an average particle
diameter of 2 um as an oxide powder, and a Co-CoO powder having an average
particle diameter of 150 um prepared by pulverizing a sintered compact containing
CoO dispersed in Co (composition: Co-25mol%CoQ) were prepared.
25 The powders were weighed at the following weight ratio to be 2290.0 g in total.
Weight ratio: 34.51C0-9.84Cr-27.69Pt-13.07Ta;05-14.89(Co-Co0) (Wt%)
This weight ratio is represented by the following molecular weight ratio.
Molecular weight ratio: 64.5C0-16Cr-12Pt-2.5Ta;05-5C0o0 (mol%)
[0090)
30 Subsequently, the weighed metal powders and oxide powder were placed in a
10-liter ball mill pot together with zirconia balls as a pulverizing medium, and the ball
mill pot was sealed and rotated for 20 hours for mixing and pulverization. The
powder mixture taken out from the ball mill was further mixed with the Co-CoO
powder with a planetary screw mixer having a ball capacity of about 7 liters for 10



20 having an average particle diameter of 5 pm and a Pt powder having an
average particle dianeter of 3 pmas netal powders, and Ta205 havi ng an
average particle diameter of 2 pmas an oxi de powder, and a Co- Co powder
havi ng an average particle diameter of 150 pm prepared by pul verizing a
sintered conpact containing CoO dispers@d in Co (conposi tREAP2EH/GEEY1%Co0)
were prepared. 25The powders were wei ghed at the followng weight ratio to
be 2290.0 g in total. Wight ratio:

34. 51Co- 9nfiiftes. 271'r€é951bwd@' Pk 0akerdo @Ftoto 4o Planetargscré mixeewghtfilledin o i s
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Co- Co0 po | anet ary screw m xer having a ball capacity of about
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from the pl anetgy nﬁﬁ]‘%\)’%]”hét%f'allg’aéocﬁéd begr e eoﬁgrelaen dthd BRHYAS The
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rate of ttusereduged $Int§eed)fcosme@/ wasircut avithea dathe dhtor @ siskrehaped sprtterinenc

and a ret EP%%QF’VHQ fne%?lhtﬁul%ﬁ mmaHl ftKRRsY bEs ﬁTBO MPa was applied to

the nol d he tenperature rise t the conpl eti on of the
r d0enipdodin. The srnrmtermgdam ahalnlertume Yad oo rejativer densityraf 3bahl e smalbf t he

retention b

di sk- shapBI IQ%H{ thr%l ﬁg%%&gg? ﬁugg%ggﬁg?fe{%r o?&%i%‘%“%nd a [ﬁ c@l?ness
of 5 mm emls[smgspé'ﬁmmpmmﬁrlcr@a]ﬂeget The c¢dmsositiome ohdhe sputiedng Jargdensi ty
of 99. 3% ut f mth t target was subject to
conpositi 8@"@%@@6298 egrqa eesﬁﬁé'ﬁ% %@B@@?r ophotonetric anal yzer. The
conposi tion of esrm)@cpmweomg 10@t-287 TagD & 41)02CeaD 0 88000 (n1olg) anal yti c
T8 15 5 ) Bl B e i) i R
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the cross section thereof was pol1shed to observe the structure. A region

(A) cont aVa$ Relished tﬂl@ﬁﬁfv%eﬁ‘iru%"%tnd‘\ g Ancqtginieg o H;qp@rsgd 'B>Q°de
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f or egoi ng resul was confirnmed a certal n anmount remains in
t he sputt‘@eﬁ@sﬁm@et in Exanple 9.
20 From the foregoing results, it was confirmed that a certain amount of CoO

remains in the sputtering target in Example 9.
[0092]
(Comparative Example 7)
This is a case of not using Co-CoO in production of Co-Cr-Pt-Ta;0s-Cr203-
25 CoO sputtering target.

In Comparative Example 7, a Co powder having an average particle diameter
of 3 um, a Cr powder having an average particle diameter of 5§ ym, and a Pt powder
having an average particle diameter of 3 um as metal powders, and a Ta;Os powder
having an average particle diameter of 2 pm and a CoO powder having an average

30 particle diameter of 1 um as oxide powders were prepared. The powders were
weighed at the following weight ratio to be 2290.0 g in total.

Weight ratio: 44.97C0-9.84Cr-27.69P1-13.07Ta;05-4.43Co0 (Wt%)

This weight ratio is represented by the following molecular weight ratio.

Molecular weight ratio: 64.5C0-16Cr-12Pt-2.5Ta;05-5C00 (mol%)



[ 0092] (Conparative Exanple 7) This is a case of not using
Co-Co in production of Co-Cr-Pt-Ta205-Cr203- 25Co0 sputtering target.

In Conparative Exanple 7, a Co powder having an average particle dianeter
of 3 gm a Cr powder haV| ng an average particle diameter of and a Pt
powder having an average particle dianeB@r of 3 gm as netPéJT’+?88ﬂ‘éq7§897and a
Ta205 powder having an average particle dianmeter of 2 pmand a Co0 powder
havi ng an average 30particle diameter of 1 wi as oxide powders were
prepap@d. The powders were wei ghed at the foll ow ng wei ght rati o to be

2290.0 in total. \\ei ratio: 7C0-9. 84Cr - - 3Co0
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hours for m xing and pul veri zation. The powder bure ta ut 5fromthe
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of 300C/ hour, a retention tenperature of 1100 and a retention time of 2
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the tenpefgd 'iIIF etgé' c"‘d?nrsléflct1 toheihéqgié'nﬁéh onTid idI§ Wi RBIUFAR- cddMd ERbE thvias

naturally coo after to conpletion of the retention. The
t HOs- pr odg@aglegomoértbq retﬂmam The teur-praduped sirdened GOTIRACH WASs RUts With <
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[ 0094] The sputterl ng at1ve density o? 99.6% A
smal | thlqhneseotﬁlmrflrom the sputtering target was subject to conposition

anal yalss, 1N el Rk RE! BRI SO RAR! £ PBLHICBRAIGH0 6T mal

corrpo[5| ti on of Arget careulh aha
result wapieas cﬁbfrbmv\the swnaln@dargét waEsubjiet Rofumposiivra@tdysls et an ICP
r%gS-O. OSGCI‘IO‘I%S n sp/gctrophotometrlc analyzer. The composition of the sputtering target
calculated based on the analytic result was as follows.
70.82C0-12.75Cr-12.25Pt-2.55Ta;05-1.60Cr203-0.03Co0 (mol%)
The volume fraction of Co oxide calculated from the target composition was
0.04 vol%. A part of the sputtering target was cut out, and the cross section thereof
20 was polished to observe the structure. In the structure, Ta;O0s and Cr oxide were
uniformly dispersed in a Co-Cr-Pt base, but the presence of CoO was not clearly
confirmed.
From the foregoing results, it was confirmed that almost no CoO remains in
the sputtering target in Comparative Example 7.
25  [0095]
(Example 10)
This is a case of using Pt-Co304 in production of Co-Cr-Pt-Si0O2-Crz03-C0304
sputtering target.
A Co powder having an average particle diameter of 3 um, a Cr powder
30 having an average particle diameter of 5 um, and a Pt powder having an average
particle diameter of 3 um as metal powders, and a SiO, powder having an average
particle diameter of 2 pm as an oxide powder, and a Pt-Co30O4 powder having an
average particle diameter of 150 um prepared by pulverizing a sintered compact
containing Co30, dispersed in Pt (composition: Pt-10mol%C0304) were prepared.



The vol une fraction of Co oxide calculated fromthe target conposition was
0.04 vol% A part of the sputtering target was cut out, and the cross
section thereof 20 was polished to observe the structure. In the
structure, Ta205 and Cr oxide were uniformy dispersed in a Co-Cr-Pt base,
but the presence of Co0 was not clearly3tonfirmed. PCT#P@%HQ?@Q"
foregoing results, it was confirned that alnost no CoO remains in the
sputtering target in Conparative Exanple 7. 25 [0095] (Exanple 10)
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mddi um aminuere el pqwder pisturedakencentdipmihe planeiaatisarew miyehwas lledbin

m Xi ng ané’ch‘B'oW?ﬁ a%th‘Wﬁ]s ﬂ'%tepr Qggaer m xture taken out fromthe ball mll

was further m xe sa% powder with a planetary screw m xer
havi ng a bal | Jdhgauwtipyess caigiions7weie @ vactiumn at@ospherauadste ahlempeiatere
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mol d and was hot - SS con I ONS Were a vacu
at nospherand a pn'esselr@bf Béiea atasrapplied do die B@wmmme start of thetuemperature

t erature f 1100C, .and retention time of 2 hours, and a pressure of 30
I\/g’gpwas a ”B t°8"%'°ﬁtﬂ ghef\:eé?ﬁ' e start of the tenperature 15rise till

t][le comﬁl eti oanthé bR ?@Eﬁiﬁtuaﬂy cooled afterTthe cmhplewgs onalhelrreﬂehyorgodTred
after the co etign . of the retention S- pr.odu re corrpact
was cut vﬁ‘k‘ﬁ%q“&? Sintgfesd sompag. ‘g"l’l%lﬁEHWQELﬂr ¢ Hﬁotaaﬁﬁgts SBUUEi9aret er

of 180 mMMaayad havihgiacdiamefer@f 180 M and a thickness of 5 mm.
[0097) The sputtering target at this time had a relative density of 96.8%. A small
20 piece cut from the sputtering target was subject to composition analysis with an ICP
emission spectrophotometric analyzer. The composition of the sputtering target
calculated based on the analytic result was as follows.
65.69C0-10.17Cr-15.95Pt-7.02S5i0,-0.80Cr;03-0.37C0304 (mol%)
The volume fraction of Co oxide calculated from the target composition was
25 1.7 vol%. A part of the sputtering target was cut out, and the cross section thereof
was polished to observe the structure. A region (B) containing C0304
dispersed in Pt and a region (D) containing Cr oxide being present in the periphery of
the region (B) were observed.
From the foregoing results, it was confirmed that a certain amount of Co304
30 remains in the sputtering targét in Example 10.
[0098]
(Comparative Example 8)
This is a case of not using Pt-Co3;0, in production of Co-Cr-Pt-SiO,-Cr203-
Co304 sputtering target.



[ 0097] The sputtering target at this tinme had a relative density of 96.8% A
small 20 piece cut fromthe sputtering target was subject to conposition
analysis with an | CP em ssion spectrophotonetric anal yzer. The conposition
of the sputtering target cal cul ated based on the analytic result was as

fol I ows. 65.69C0-10. 17Cr - 15. 95Pt - 7. 02S0220. 80Cr 203- 0. 37 CHAQUIRNH1/0478%he

vol unme fraction of Co oxide calculated fromthe target conposition was
251.7 vol% A part of the sputtering target was cut out, and the cross
section t her eof lnv@anpaxiatlsélﬁiamleo&swmmdmmmvingtanrzweravge payticle diapeter
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powder having aWe?ﬁ?Fét%%Balrzbon esér-gaﬁtrpf-sqhs?opma@og@i @h%@owﬂers and a

Si 02 powder having an average particle dianeter of pm and 00304 powder
havi ng an aver aﬂvsmhtlr%u%lsge&r@sgmted bgﬁh%@"@mrweme@ﬁ}d'ér Weiﬂé'F &atigr epar ed.

Coral . Vel ght 1o e o e S O A0 (vi 99 *Thi's
weli0g hieogoht i o is represented by the follow ng nol ecular weight ratio.
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was hot - pfressted ball mill was filled in a carbon mold and was hot-pressed.
15 The hot-press conditions were a vacuum atmosphere, a rate of temperature
rise of 300°C/hour, a retention temperature of 1100°C, and a retention time of 2 hours,
and a pressure of 30 MPa was applied to the mold from the start of the temperature
rise till the completion of the retention. The mold was naturally cooled after the
completion of the retention. The thus-produced sintered compact was cut with a
20 lathe into a disk-shaped sputtering target having a diameter of 180 mm and a
thickness of 5 mm.

{0100] The sputtering target at this time had a relative density of 97.3%. A small
piece cut from the sputtering target was subject to composition analysis with an ICP
emission spectrophotometric analyzer. The composition of the sputtering target

25 calculated based on the analytic result was as follows.
66.72C0-9.20Cr-15.87Pt-6.985i02-1.23Cr,03-0.00C0304 (mol%)

Since Coz04 was not contained, its composition was represented as 0.00. A
part of the sputtering target was cut out, and the cross section thereof was polished to
observe the structure. In the structure, SiO, and Cr oxide were uniformly dispersed

30 in a Co-Cr-Pt base, but the presence of Co304 was not clearly confirmed.

From the foregoing results, it was confirmed that almost no Co304 remains in
the sputtering target in Comparative Example 8.

(0101] The above-described examples show typical examples. In addition, though
the amount of Co oxide described in the appended claims does not cover the entire



15The hot-press conditions were a vacuum at nosphere, a rate of tenperature
rise of 300C/ hour, a retention tenperature of 1100C, and a retention tine
of 2 hours, and a pressure of 30 MPa was applied to the nold fromthe start
of the tenperature rise till the conpletion of the retentlon The nol.d was
natural |y cooled after the conpletion o#3the retention. goﬂﬁﬁfuced
sintered conpact was cut with a 20l athe into a di sk- shaped sputtering
target having a dianeter of 180 mmand a thickness of 5 mm (01 _00] The
sput t er i ngossiblgeangs, effiects toi thestafithe akoverdassribiedsxayples WereIan fipmeddy |

pi ece cut fromth e
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sput t eri nthetspugetinfargétcul at ed based on the anal ytic result was as follows.
66. 72Co- 9 20Cr - 15. 87Pt - 6. 98Si 02- 1. 23Cr 203- 0. 00Co304 (ol % Si nce 0304
was rB%cont ai ned, its conposition was represented as 0.00. A part of the

spygttering targefe M@%eﬁutnv@ﬁﬁon ead ﬁrbﬁd@rGISSr-sgﬂEI systddnaﬂo@omsPtm)ddes hed
to observe the structure. In the structur
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clearly cgigpersBBth Co, In thehéHpheReof AEGBGIOATAY eﬁntlatrmg dispaveed Condsidered t hat

al nost no 304 remains in the sputterjing tar F ratbvcfgﬁr@n
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the amounfudty He QtengleSthé lagd bflatb@waepwé@&ealwrpwéﬁemgnats.m@w t he
entire 33P /JP2011/0 897 possible range, effects to those of the

abliBve- deseampral C@Rf@iftb'l‘93§°\/@@d,9 disRenseady Cnorﬁ'sc f&INRIINGFaW Materiabpreyenteoxi de
of 1 vol cy % c@%gﬁﬁwt& YitecPhndi S5RsMIé RohBRPOHh EP Vb i® Eufehﬁfe'rétgre

target. resent invention can provide Co-Cr-oxide system
and Co- Cr calngearx wwhgyetsmermgwlte@pb@n suifigiaatly B@Q@@@r i dat & Getfunelions ag @

regions (oot HeDbMOtHOSHLEE 4 ggsﬂgf%gdthbnr Fg‘%ﬁéﬁfvbpbsr&adg igt he

regi on (A) containing dispersed contai ning Cr oxide
i s f or neddibgeraed ean beonaiofaires |0>tlneie|nmred1cmlnpactfa‘nuﬁemgitafgﬂg the sintering.

qu L{31%3]0f a pq“r\ﬂgrtr% Slpe% ﬁpm%nﬁéﬂ ¢&h 'p‘ﬂ)\ﬂ&’e ¢o b%%ﬁgdsystem and Co-Cr-Pt-
oxide system magnetic material targets that have Co oxide dispersed in Co remaining

and have a sufficient sintering density to decrease the occurrence of particles during

sputtering. It is therefore possible to form a granular magnetic film having
satisfactory magnetic characteristics without causing a reduction in yield due to

20 occurrence of particles. In particular, the present invention contributes to an increase
in recording density and a reduction in noise in a hard disk medium employing a

perpendicular magnetic recording system.



10 conpact containing Co oxide dispersed in Co as a sintering raw nmateri al
prevents Co oxide fromcomng into direct and full-scale contact with Cr
even in a tenperature range in which the sintering reaction sufficiently
proceeds. That is, Co functions as a buffer to prevent the contact, and
thereby the region where effective Co oxide is dispersggh/aiagr768 nt ai ned
in the sintered conpact sputtering tamget. 15 [0103] Thus, the present

i nvention can provide Co-Cr-oxide systemand Co-Cr-Pt- oxide system
magnetic nmaterial targets that have Co oxi de dispersed in Co renaining and
have a sufficient sintering density €bAWMErease the occurrence of particles
during sputtering. It is therefore possible to forma granular nmagnetic

fil mhavi n sati sf achsinferpd gaewaet svitedrd &8t ¢¥PHNGout causing a

b esent rnvent 1 GHmeR bR erdanty G an i asdné e GefbanklsiAId i Ty ana &
ecording syst et Opespdstd HioeBEHTRER Ve 1A o hrered compact ¢
sputtering targee SR Bfotthd Sp%{ru&ﬁ?e?inc\ﬂﬁfcﬁ'd"fé&brﬁﬁk%téﬁﬁin@&:d he

met al conponents; ersed 1 n the base, erein t he
sput t er i ndofidd dRfpeld id CGd BHE talegidn (DY doRtaiting € oxide( 4nd being presemy irCo oXi de
di spersed in Co and a region (D) containing Cr oxide and being present in

t he peri phieypevibhtiyeofrtbgiregiof A)\) arecinclodéd dethei metahbasmtwhergindbe regikit ei n t he
region (A) does not contain C oxide, and the region (D) does not contain
Co oxi de. (A)doghmottontainder axite aod the rrgien (igPoesmgt cortatdr@ Pt o G aim 1,
wherein the target conprises

Cr i ] t of 0.5 % d 45
nol % or | eds as theesipigfed C%H%ﬁbﬂ?é”@é%&&rﬁ%?@&%%w%ﬁ‘gloe?egfjﬁeg t ar get

conprising; a netal. base.containi ,an onents;
and an oxi GOYCOPWrseY W?rh@mﬂggg?qf%moﬁ’nor%&e%nd?%ehg%ﬁ Ieezarglgr?gﬂt[;@z@ir get
has a stru j i,ch a region (A containing Co oxide dispersed in Co
or a regi oﬁ%wé?o}ggﬁﬁgihhi ng Co oxide dispersed in Pt or a region (C

cont ai ningzCo oxi de . isHsred WmipacCepllering targef @BhSIIHgD) containi ng O oxi de
and being present in tshe peri pr?grg/‘ﬁ(’)f tﬂg rrggi on I%“As), (B), or (O are

i ncl uded in the ameal bhes eontainirigeC e, Chand Egasthe Mptal CBnpoaerds;(aDd do not
contain C oxide, and the region (D) does not contain Co oxide. 4.The

si nt er ed conpactansgxide disperged i thetbasecwhelieiy t o Cl ai m 3, wherein the target

conprises C in an anmount of 0.5 nmol % or nore and 30 nol % or |less and Pt in
an anount of 0. 3hersputferinanisraethas Bstmeiuss iy whisha RIGMALEIRINEG fdnent s.

4 uher of rO1fe BPOGILIE £8 14 FaR (BRERBIIR: bR T oRBYteddd ol T 1 °
Co304. region (C) containing Co oxide dispersed in Co-Pt and a region (D) containing Cr
oxide and being present in the periphery of the region (A), (B), or (C) are included
in the metal base, wherein the region (A), (B), and (C) do not contain Cr oxide, and
the region (D) does not contain Co oxide.
4. The sintered compact sputtering target according to Claim 3, wherein the
target comprises Cr in an amount of 0.5 mol% or more and 30 mol% or less and Pt
in an amount of 0.5 mol% or more and 30 mol% or less as the metal components.
5. The sintered compact sputtering target according to any one of Claims 1 to
4, wherein the Co oxide is at least one selected from CoO, C0203, and Co30,.
6. The sintered compact sputtering target according to any one of Claims 1 to

5, wherein the Co oxide has a volume fraction of 1 vol% or more and 20 vol% or

less with respect to the sputtering target.



6. The sintered conpact sputtering target according to any one of Clains Ito
5, wherein the Co oxide has a volune fraction of 1 vol% or nore and 20 vol %
or less with respect to the sputtering target. PCT/JP2011/077897 35 7. The
sintered conpact sputtering target according to any one of Clains Ito 6,
further conprising at | east one oxide of elenent sel eg;cqgi 7 G, M,
B, Al, Si, Ti, V, M, Y, Zr, Nb, Ta,zsand Ce as an oxi dlsperse in the
netal base in a region other than the region (A, (B), or (O and the
region (D). 8.The sintered conpact sputtering target according to any one
of Caims 4.to 7Theulritéred conmpati sputigring tdrgetsiccortingloaarnyrinesd|G@aimsd! ®r om B,
Ti, V, Nb, Mo, Ru, Ta, W Ir, and Au in an anmount of 15 nmol%or less as a
metal  cony®rertier o@m‘blmemgla’tﬂeastedneompa@tf elﬂﬂmrﬁéeieﬁ@dtf&f@@ gAY to any

one of Clains 1 to 8, having a relative density of 900 10. A net hod
of produciigTa VsiMn. & €& N@n’?ﬁacﬁnds%%ltaﬁ@ﬂ %d‘? Qfsﬁéfsegdﬁﬁ e:% baSRdR 3 pase

containing Co and Cr as the, and a XI de dispersed in the
base, the rﬁ@'@ﬁ(ﬂﬁh@dhﬁ‘? fhoel fﬁg‘on (}‘\? (Bg qrﬁgy epr(?\ﬂl?@r repared by pul veri zi ng
a sinter edaacorrp esm gl nin 'nqﬁtﬂ'p%tofcrcﬁ fbaqiﬂor% IQiﬁYédﬁb and a

Cr power e resul i ng ’po mxture to

id t
pr ovi de agﬁ@g&ﬁ&rdg%éfsg{ggﬁ le%qwneoeué\néﬁtré&édfé&frbn\ ahtict, Aol BB, RY, (4)

cont ai ni n oXi a region (D) contal ning O oxi de

and bei ng \Wr gsgRt AU bR @nRkRint 88 shoth or Messraem m&ta(léb)mbaemtncl uded in the
metal base, wherein the region (A does not contain Cr oxide, and the

regi on (D)g.does Thelsirtereti@iompaet sputigeing larg@haccostingtd asty q;m@ﬁfaamﬁ htosi nt er ed
conpact sputtering target according to Caim 10, wherein the target
conpri ses &havinganretativesiensity of ¥0%or mase- nore and 45 nol % or | ess as the

metal component. 12. A nethod of producing a SI ntered c S r| ng
target com$tising a neﬁ*a[’f‘etﬁageocﬂfﬂdé‘fsﬁ‘ﬂn gigter COH}Pd‘Cgr@%b{@e’ﬂi??{é?

conponent Scoarr?rgjrls?n% 2448 SLSPESs gglnlgn&g NRaRESEs thehr?le{g?tcgﬂgoﬁ&ﬁ@ ndi 410"

oxide dispersed in the base, the method comprising:

mixing a powder prepared by pulverizing a sintered compact containing Co
oxide dispersed in Co, a Co powder, and a Cr power; and

pressure-sintering the resulting powder mixture to provide a sputtering
target having a structure in which a region (A) containing Co oxide dispersed in Co
and a region (D) containing Cr oxide and being present in the periphery of the
region (A) are included in the metal base, wherein the region (A) does not contain
Cr oxide, and the region (D) does not contain Co oxide.
11. The method of producing a sintered compact sputtering target according to
Claim 10, wherein the target comprises Cr in an amount of 0.5 mol% or more and
45 mol% or less as the metal component.
12. A method of producing a sintered compact sputtering target
comprising a metal base containing Co, Cr, and Pt as the metal components and
an oxide dispersed in the base, the method comprising:

mixing a powder prepared by pulverizing a sintered compact containing Co
oxide dispersed in Co, Pt, or Co-Pt, a Co powder, a Pt powder, and a Cr power; and

pressure-sintering the resulting powder mixture to provide a sputtering



m xi ng a powder prepared by pulverizing a sintered conpact containing Co
oxi de dispersed in Co, Pt, or Co-Pt, a Co powder, a Pt powder, and a C
power; and pressure-sintering the resulting powder m xture to provide a
sputtering PCT/JP2011/077897 36 target having a structure in which a
region (A) containing Co oxide dispersed in Co or a regiQip0B)o7989i ai ni ng
Co oxide dispersed in Pt or a regioes (C) containing Co oxide dispersed in
Co-Pt and a region (D) containing C oxide and being present in the

peri phery of the region (A), (B), or (C are included in the netal base,
wher ei n t harget §iaving GAtuciUB in ahith(@Cegido (Adtontsining Go oxide dispersesa Gone
region (D) does not contain Co oxide. 13. The method 0&; produci ng, a

si ntered caepergiors (R)tcantainiggtCa geitle sispsreachiy RiPr@ BaqM ,)%@@‘@Pﬂ%(’ne

and Pt ?ﬁ”&ﬁé&ég%eéi‘n 85{5‘5@%53% BoRIP3 caRaRS G PoEe AR 2ebo AR M o
t 14. T t ducj -S| '
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a sintere rget according to any one of Clainms 10 to
14, wherei gy hig B¥é de has a volunme fraction of 1 vol% or nore and 20
vol % or |ess wth respect to the sputtering target. 16. The net hod of

produci ng 3.si ntrpeeRethodpalodaping aesinteged comyedct aputterdigigrgebacaeydionto of
Clainms 10 to 15, wherein the powder m xture for sintering further conprises
at | east oDlinx2dehefeirthentarget somprisesiCr irpan amougt of G5 rwé‘,’/osaumog andrj = v,
M, Y, Zr, No, Ta, and Ce as an oxide to be dispersed 8 t ‘? r’rqtal base in
a regi on odhewol%eatessiandRgn @ qmgunt 0g9.5 'BP'@@SIEQﬁ%IaF‘I’\é oo '¢19H2° 17.
The net hod of producin sintered conpact sputtering target according to
any one ofthgy tﬁhcompq'%"%a, wherein the netal powder for sintering further

comr1 <e2 B | 37k oS 5T ABRGRR SHErL R lert it M T2,
oL & ARS8 8 T4 SRpRAhsi g ot ssasinoesordatort o ooy
density of c88%C850Jrane Cos0x.

15. The method of producing a sintered compact sputtering target according to

any one of Claims 10 to 14, wherein the Co oxide has a volume fraction of 1 vol%

or more and 20 vol% or less with respect to the sputtering target.

16. The method of producing a sintered compact sputtering target according to

any one of Claims 10 to 15, wherein the powder mixture for sintering further

comprises at least one oxide of element selected from Co, Cr, B, Mg, Al, Si, Ti, V,

Mn, Y, Zr, Nb, Ta, and Ce as an oxide to be dispersed in the metal base in a region

other than the region (A), (B), or (C) and the region (D).

17. The method of producing a sintered compact sputtering target according to

any one of Claims 10 to 16, wherein the metal powder for sintering further

comprises at least one element selected from B, Ti, V, Nb, Mo, Ru, Ta, W, Ir, and

Au in an amount of 15 mol% or less as a metal component.

18. The method of producing a sintered compact sputtering target according to

any one of Claims 10 to 17, wherein the sintered compact target has a relative

density of 90% or more.



