PCT6JP20101067947 SPU | | ERI NG TARGET COMPRI SI NG OXI DE PHASE DI SPERSED I N
Co OR Co ALLOY PHASE, MAGNETIC THI N FI LM MADE OF Co OR Co ALLOY PHASE AND
OXI DE PHASE, AND MAGNETI C RECORDI NG MEDI UM USI NG THE SAIda-IihN 16lokM 47
TECHNI CAL FI ELD (00011 The present invention relates to a

Shasefor St o TREST BBPBIS G BSTE ARV RE P e R U hadr &
recor di @ATEAYUPHABE! MAGNETIC/ TRIN FAM MEIDEIMELICOR CREANADVPHASEARD 10 a
hard di sk adopting the per'\gndl cul ar magneti c recordi ng system and

g n
part i cdPRPHABE: AND MASNPUC BECRRRIAKyMELR WM USHNGrTéthuSAIRMEING ILMbt ai n
a stable discharge in a magnetron sputtering device, and reduce the anount
of particles that is generated during high density sputtering. The present
s5invention additionally rel at es TRCRANM®GNEIFCDt hin filmthat is produced by
sp[blotoheri ng the foregoing target, and a magnetic recordi ng 15nmedi um t hat
uses the foregoing magnetic thin film BACKGROUND OF ARTS [0002] In the
field of magnetlhe presenidinvgntiordalatesdy aosputigsingviaiget pemptgingt are oxgle

Pri n tHargsBBla PSP ) BRa BRREIR M BoPRhEs) B pubadhdtR Feat um
of a hfirtloti skagrisdic recedirg meaRIrmapsiticubay anpranakar endg@rdicdeogrdistiigns t he

various characteristics as a magnetic recordi ng nedium are inproved by
10adopt i Ad1aad gligthadapting the werrendiedar mameliagaeeidingrsyeienul and pertissiaryor

weaken . G i i (e L0t he

magnot 1oL 88 (BMRELGNGAGBENATCRP [IRED HoRd BINER £ BRI disGRrbEin &
opt i mamagmeioh apritteoingtdevideragbiradugy trubarouht lompaaticles hst iSogéierBtedSi 02
granul ar fi E i ener al | SE)r ared by sputtering a nonma%neti c materi al
parti cfleleg ';gbr '%§BHB€¥'& -r{ﬁ{)%PieéPn Bvgaton ﬁdW%PEﬁ”He@t 840 3 MagtRinet i c
mat er i g F; j+f: ' ' - f LG

0Co- Cr - al I oy havi ng as Its min c onent. "’ 0 U 1s wdely  “known

A lf’h'lrblt‘ll?n t.@h%%d&b@%ﬁ&fédd@ fhe¥d dﬁgﬁ}%rgéﬂ‘ 8% a‘b‘?ﬁﬂ@%b&dmgk

15t hat t tmeslium tbtafsesdhedgregbing maigeetiathipdiimi cl e- di sper sed magnetic materi al

sputtering target is produced via the powder netallurgy process, since it
is inpossible to uniformy refine and di sperse the nonmagnetic materi al

particles in the magnetic algaykesReur aF xRy g he nel ting net hod.

[0002)
In the field of magnetic recording, technology of improving the magnetic

20 property by refining and dispersing a nonmagnetic material in a magnetic thin film has
been developed. As one such example, with a recording medium of a hard disk that
adopts a perpendicular magnetic recording system, the various characteristics as a
magnetic recording medium are improved by adopting a granular film which uses a
nonmagnetic material to block, or weaken, the magnetic interaction between the

25 magnetic particles in the magnetic recording film.
Co-Cr-Pt-SiO; is known as one of the optimal materials for the foregoing
granular film, and this Co-Cr-Pt-SiO; granular film is generally prepared by sputtering
a nonmagnetic material particle-dispersed magnetic material target in which SiO, as a
nonmagnetic material is uniformly dispersed in a base metal of a ferromagnetic

30 Co-Cr-Pt alloy having Co as its main component.
[0003] It is widely known that this kind of nonmagnetic material particle-dispersed
magnetic material sputtering target is produced via the powder metallurgy process,
since it is impossible to uniformly refine and disperse the nonmagnetic material

particles in the magnetic alloy base metal via the melting method.
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PCTI JP2010/ 067947 For exanpl e, proposed is a nethod of
perform ng nmechanical alloying to an all oy powder having an all oy phase
prepared by the rapid solidification nmethod and a powdep§ofdo98ihERM Lt he
ceram ¢ phase, causing the powder configuring the ceram c phase to be

uniformy dispersed in the all oy, powder, and rform ng hot press thereto
in order to ob?ﬁf RX@MPItRTEP? f%gg'@@thpgré}tg%?qrmngg ""c"?rage}ﬁmai Ag

medi u ) r A t o A al | oy
pouder Dl B oy B ool R B & 1
pr oduca pawdencagfigiring et earaalic phase,cdarisithigsiher paddereapndipudngdibe cesdmic

P A, Sl AR SRTS e o BT R
these ihQWdB’IﬁEc%bl%'in BAMIRERinG QRfhfGVEsd [ea 'nﬁﬁ@’i&i%@e@@ﬁh@ h?e%d?@m (Maxértg t he

raw material powders with a”known nethod such as a ba m or the Ilike,
and noPdewgeant).si ntering the m xed powder via hot press.

Mor eover, it i eneral L.y kpown. that, if, a _hi it terl be
LB o ned af « BIERE e Withel T REViboBouse e bR oS P p BBk fhe FBRAT ol e
that isolererisheehetiod Ngt sipUblser igt@sWié | tdeproauce 1800dhiTagynetiar eatéfialous
types of sputteri ng devices, but a magnetron sputtering device is wdely
used ipAtipe-dispRISEHi BYRgHEtE hoatesiad gRRYiteringg IOt byeprRRATIY conMmeeialiyght of
its hi - d LV ' L - he
posi ti%'%b%c'té&%hﬁdtéﬁ%l é&ﬁé%éc@p%sesﬁ%%%{é\éé;? ?@nggt&(?oo g@béqégt}s gt(’t o]
fﬁce eweiyhtrighitese anw rﬁahirighpuwtiéaﬁt@ écﬂwi@moiheeidtdml@mmmpdmti@vbab(rrgta?an?d

the target in an inert gas atnosphere so as to ner at n electric field.
Here, fieiematRiial pgasiers wi rﬁ&wr&ﬁaetbp%#ﬁh@éc?eb%? mil erchedike. an naﬁJéinsi ve 25
ions i I ; RO i i in the plasma collide with the
surfacéenéjgmﬁgqtﬁrggg{kgﬁ)egat |rv\}<|aé{§f){e@{é§8de), the atons configuring the
target are spuMoeeextr, dnd gbeesglivt kreoved thatpnfs aakigbr denstyt matepgdosamdgpe

substrate. surface and thereby forma film resul t of thi ence of

o1 ocec<auanethaler (A IIETBE DirseRar s ATCYH: PHA RTINS PARRS SRt

deposi @rﬁbrgfédtcﬁlgirﬁ}’?ﬁ?]tf&F@ Wit pesegy. 30 [Kos] The negnetron sputtering device
ed I'n that

is characteriz magnet Is provided to the rear face side of the
t dooget ; t he nagheta aref Vanoyd yakagd spatiatng devices) buthamagneton spittaring

ot ories e bR e R S (eGP b TR b B NEh (™

ef fi ci gMitd igh Iplodli@ivigse of a magnetic material target containing netals

such as Co, , .
With the sputtering method, a substrate as the positive electrode and a

target as the negative electrode are caused to face each other, and a high voltage is
applied between the substrate and the target in an inert gas atmosphere so as to
generate an electric field.

Here, the inert gas is ionized and plasma made of electrons and positive
ions is formed. When the positive ions in the plasma collide with the surface of the
target (negative electrode), the atoms configuring the target are sputtered, and the
sputtered atoms adhere to the opposing substrate surface and thereby form a film. As
a result of this sequence of processes, the principle of the material configuring the
target being deposited on the substrate is used.

[0006] The magnetron sputtering device is characterized in that a magnet is
provided to the rear face side of the target, the magnetic flux (leakage magnetic flux)
that leaks from the magnet to the target surface causes the electrons to engage in
cycloidal motion near the target surface, and plasma is thereby generated efficiently.

In the case of a magnetic material target containing metals such as Co, Cr,

2



PCT/ 3P2010/ 067947 and Pt and oxides such as 8102, since oxides such as Si02
have no conductivity, there is a problemin that the generation of
particles will increase during sputtering if the area ofpérh(ﬁ,goqglggﬁéﬁve
particles of the oxide phase exposed on the target surface Is large. In

especti &I PHES BT A SRedBNGRABIES SHEA a8 odeTBIS. CTBBEH hon
revi ewth%sae ﬁ{ﬁ e:FrBBl\éﬁWri frRRknd gghe tRWof ﬁl BS mmfmsaée auqﬁg%rpuaeﬁn

i nhi biting grain growth e oxl ase and uniformy disper SI ng
such othiedzrephafdbe byspentivadiarticl€s of the bxldemmemmedaammeh@f@eiyswfacal ni ng
a high densit at en rrent 2, the ke in_i

of 't ReiSgRER reiiEh (e He 1B abIThatas iiecrsry @ BPEMeuaRandt e | "

5SI Nt er jdageciive 69&k¥és%?th@o§%ﬂl9a£‘é§?ﬂd&ﬁ‘as possible. ~ Nevertheless, the
"chromic oxide content is high at 1.2 to .0 no/% and the addltlon of this

kipm7of | arge bjmnntrev@mmg)btmwnveﬂtlmel |teChnDbQMonBﬂ@éﬂalQQPUmﬁiﬁgg t he

h t t t t hi
P ot G RRing Pe YRR bivi SHIrH! dftre RESe Sbg uRRRL AcheRRRG I M "
mat eri 6J(|dé5i)haléérﬂy lﬁbl%rdﬂ‘lgsgﬁrﬁ&fé Bﬁﬂéqiha@et Bhd therdety deamMgea hlgh/e@nsliyough a
silicon oxide raw material powder having an average grain size of 0.5 pmis

bei ng iaseet, Witk P@ﬁmtrDmtz@e@EZ,th kit BRIREH tb'bhl't?i%nﬁbﬁé PEAIR (QU@‘Pﬂ"S/OfZ”Ieo 2.5

m an f I O raln e
1080+ opuhE peses Aalo oS8k e Rl bicker it M S BGnia Eaii bl iuBl % 1\ LT g
the generation Néveaﬂelessr thectie®ntiy oxiti ogntenCrs leighds 1.2 toth (D)xmcd% Emnase.

Mor eover, Patent Docunment 3 cites Patent Dog;ment 4, Paten Documanh 5 and
the |ifbe additigasel tieddnchal lare gamamitis oproBferpaii siass t A HneR 2R bi t ed

only r 0 PRE héﬂ%ﬁthﬁhat
this #%ﬂ?ién@gaﬁ%ﬁagg%%s%? éggnﬁéqrﬁﬁc?ﬂé’%gg‘ @g@lg&g V\lé;gﬁr'ss ﬁe al'l oy phase
and t hﬂln&lérhct@sp@&ﬁ@gﬂ&tm m‘omrdmg 'me8iunc eh#Ftauses swmmmqnmgﬂebaﬁnaﬂeéal%
cited siljca phase of fine" ts t he in size

b
150f t hePRRiFEEBRETSEd 'i?UEf %S gﬁ@ﬁl‘e’ISFg?@E tl&%pa}g ‘FPEa‘P’f'ﬁing&’s 3 pm
int hen@f@l‘“ﬁ?\;}%ﬁﬂd&%ﬂ{ Qﬁ’%‘*& fHe ?raﬁh‘g%séfso 5hah igBemy @éédohﬁé@ralﬁ size

structure having a gralh size he foregoing level or |ar

[ 0009] Bathegobiangd)oAidE ptfas@asernugniyczmaw snyest iheee l:pérpr@glﬁm@ Heat ibress
at 30 a_te eratﬁrtha @hﬁlzooc for 3 i %\ﬁ 0y hot press is performed at
this kFAPYPHFYH NTEREAANTES b S'Fn YT %perl od, coarsening of SIC2
W blogioccur as érbler PhteGRUDSBURRMt 8 heopbees, inhlbitirgy abei geseltstiah bhe
sutficient refinenment of Si02 cannot be achi eved. Patent Docunent 3

20descr i pagicksdingddinga CooBids tadke aixisie mhasen Margever &' aterfulecimengd ittt i on
of par and | a [ [ p
PUTI NPE’@E%‘%O%’?&H?‘GP&)O{O%#%}H et EHQ] {@aégéeggd Pesies SR B
Appl i cgbheratiBHdfipadidienciiondiie BBasRd dPay aith tReceliverhe 2] ofhpailieagphase,
Unexam ned Patent Application Publication No. 20@\@42%2617 @%ﬁtfgn %eurrent
3] Japéﬁ@sf@%ﬁeﬁ%ﬁﬂb@é that BHe PARRleMcaannat sy Eas $'Pat ent
Docure P b 2R nPeRlcLERINt @deems the
No. 200%3%%2]@9?%6?%%% nﬁ% Eﬁgﬂ%gﬁgé?rﬁﬁexgﬁlﬂng@c%t ent A?pl I cation
95Publ i caltédsiliba. 3¢ F3BBAM or less as being "fine" and sets the grain size of the raw
material powder SiO, to 20 pym or less and specifically uses 3 pm in the Examples,
Patent Document 3 suggests that an oxide phase is a structure having a grain size of
the foregoing level or larger.
[0009] Paragraph [0010] of Patent Document 3 describes performing hot press at
30 a temperature of 1200°C for 3 hours. When hot press is performed at this kind of high.
temperature and for a long period, coarsening of SiO; will occur as a matter of course
and, therefore, it is obvious that the sufficient refinement of SiO, cannot be achieved.
Patent Document 3 describes adding 0.01 to 0.5 mass% of Cr in order to reduce the

generation of particles, and it can be determined that the oxide phase is coarse.
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SUMMVARY COF THE | NVENTI ON [ Probl ens to be Sol ved by the Invention]
[ 0011] General | y speaki ng, when a nonnagnetic nmaterial particle-dispersed

magnetic material sputtering target is sputtered using i
magnetron sputtering device, arcing occurs based on the&)@?‘l/‘%goggrgﬂggres,

and t]here is a mgjor problemin that the discharge becones unstable. In
or 88" to resolve this problem it is effective to uniformy disperse Si02.

An obj [PetenbPoeuimnentilhiananesn UnexaminsdRaigat Applisatier Fepblicatiento. Hip-88333
parti - di r L I tel b 0g: [
B ci ng et BRI RE ZTEAo8 TR B P Rl b T B R 8 e
r ed?fl [F’_Gtetnhacz)gﬁﬁ[ﬁﬁgm] Oé;]zamarsgilfﬂmntiﬂi‘eﬁi P%teng?mﬂicaﬁ@debi'rdatign hiogmd 0d 31808y
sputtering, ans for Solving the Pr . (Q01211 t i

5the 1 dPalpol RGoUbPad JarrTess PRI PRGN oM T BRGE SN0t S e sent
i nvent I I ; b Lo Bl ; INGH : t
capabl 2y P Lo gl i el o L e A e and
further 25discovered that this target can realize sufficiently high density

and reduce the anount of j Gl t ' rated during sputtering.
Based on the foregoing di S@&M&Rﬁpﬁ?gﬁelmnﬁ@iml on provides the
follow ng invention. [0013] 301)A sputtering target conprising an oxide

phase dispersed in Co or a Co alloy phase, wherein the sputtering target is
10 conf i difreblefrrsotm kze Setvald byethei Invehtéyd cont ai ni ng Co, and a phase contai ni ng

e vt R L e LRL PR bR bl OGRS e
sput t efaReeti@r gt YARItRSIng! fargddiié | uttePed OmaIaG ethies feregbingumdttetron
sputtering device, arcing occurs based on the oxide particles, and there is a major
problem in that the discharge becomes unstable.
15 In order to resolve this problem, it is effective to uniformly disperse SiOx.
An object of this invention is to provide a nonmagnetic material
particle-dispersed magnetic material sputtering target capable of reducing arcing,
obtaining a stable discharge in a magnetron sputtering device, and reducing the
amount of particles that is generated during high density sputtering.
20
[Means for Solving the Problems]

[0012] In order to achieve the foregoing object, as a result of conducting intense
study, the present inventors and others discovered that it is possible to obtain a target
capable of reducing arcing by adjusting the constitution of the target, and further

25 discovered that this target can realize sufficiently high density and reduce the amount of
particles that is generated during sputtering.
Based on the foregoing discovery, the present invention provides the

following invention.
[0013]
30 1) A sputtering target comprising an oxide phase dispersed in Co or a Co

alloy phase, wherein the sputtering target is configured from a metal matrix phase
containing Co, and a phase containing SiO; and having an oxide which forms
particles and is dispersed in an amount of 6 to 14 mol% (hereinafter referred to as the

"oxide phase"), the sputtering target contains, in addition to components configuring



PCMCI P2010/ 067947 the netal matrix phase and the oxide phase, a Cr oxide
scattered in or on a surface of the oxide phase in an anmount of 0.3 nol % or
nore and |l ess than 1.0 nol % and an average area of the ﬂf% i

particles contained in the oxide phase is 2.0 pnR2 or Ie%)'rsd.’ﬁ mt#r)/g@?g47
preferabl e average area of the respective pa)é‘gicl es of .the oxide, 5phgse is

1.5 pripednelagatriy pbage angi the oxisigRhaseng GraPies S ?ﬁf??jéri‘ REoAR T hase

L Prr el bags iff aCarBblAY oPBMRS S fibRahd Idds (AR L0, B0 cark BRe

metal matrix ase is a metal by itselt, or a Co-base alloy containing 6

to 40 awrdgearedofdhe rédpectiemanibes dwitaigetan ther oxddephassis 210 oy ardessai ni ng

6 to 40 no/ % of Cr, 8 tfo 0 nol % of Pt a c{ the re inder.quin Co. .

These are typi £alnoes PEeiSEP R AVRIgAR (Area ert B?irgﬁpﬁ&?\’ﬁ RREICHSs gmeeBX'rqﬁgneti c
5 mat erlag e @Nd5 P friggent invention can be suitably applied thereto.

[ 00151 he sputtering target conprising an oxide phase dispersed in Co or

a [@41aR) oy phasdbeapettedngdatget Dpnmrisi)g ahoxisle phesedisperesksieepfara Co

resistance is 3.5 x 1016 15Q.cmor, |less, 4 tterjng.t e risin
an oxi %B)foh%%see 3?%‘?58@&9 i)ngze%v%rw%erem the %\;Pagﬁﬁgtg'&aoad&%d'isnagb%oﬁ]ggag ne of :
1) to iBelfbPYT0-BASE Qildy bBﬁtaﬁrﬂh%BitMﬂodﬁBf% oy Cr 2in88fe esmamider bElng Qs esrent

invention is characterized in that thet;grartl cl es of the oxide phase can be

r ef i ned Caahase Rkoy evntrinieg dastd mattarofifer, Briprdd e %f Ricosthespmainder
nonmagﬁ%bi @orrat erial particle-dispersed nmagnetic thin film conprising a
net al Pi ‘phase contai ning Co, an oxide phase containing 6 to 14 nol % of
S, and a Cr Ukkge hre appieablUbd-baked3nonindgaeticromaterial bedicld-tspetsed nol %
The nonmagnetic material particle-di spersed magnetic tf\i n fil r’p of the

pr esenfaghetamaiarials, and Hiseeesept Hé’ieﬂg?'ﬁrf’ﬁ@ bgetity tbi% 3PP Rst tHE§T¢Re f or egoi ng
sputter{ ng 25 r : | 3 k& O i t et
TP eT ed 1 RN e B B B T Do
sput t eslioyphage scrgdinget® 1)her 2jpaeovsy vweteint thecsyemifia fesistaf 0D is73.56) The

nonmagneti c material particle-di spersed magnetic thin film i
15 gQ-cm or less. P P g according

10

4) The sputtering target comprising an oxide phase dispersed in Co or a Co alloy
phase according to any one of 1) to 3) above, wherein the relative density is 98% or more.

The present invention is characterized in that the particles of the oxide
phase can be refined, and the relative density can be improved.

20 [0016] 5) A nonmagnetic material particle-dispersed magnetic thin film, comprising a
metal matrix phase containing Co, an oxide phase containing 6 to 14 mol% of SiO,
and a Cr oxide in an amount of 0.3 mol% or more and less than 1.0 mol%.

The nonmagnetic material particle-dispersed magnetic thin film of the
present invention is obtained by performing deposition using the foregoing sputtering

25 target, and, since the component composition of the target is reflected in the
component composition of the thin film formed via sputtering, it comprises the same
component composition.

[0017] 6) The nonmagnetic material particle-dispersed magnetic thin film according
to 5) above, wherein the metal matrix phase is a Co metal by itself, or a Co-base alloy

30 containing 6 to 40 mol% of Cr and the remainder being Co, or a Co-base alloy
containing 6 to 40 mol% of Cr, 8 to 20 mol% of Pt and the remainder being Co.

7) The nonmagnetic material particle-dispersed magnetic thin film according
to 5) or 6) above, wherein the specific resistance is 3.5 x 10'® Qscm or less.

8) A magnetic recording medium which uses the nonmagnetic material

5



to 5) above, wherein the nmetal matrix phase is a Co netal by itself, or a
Co- base all oy 30containing 6 to 40 nol % of Cr arid the remai nder being Co,

or a Co-base alloy containing 6 to 40 nol % of Cr, 8 to '['7.?120 hefda7and
the remai nder being Co. 7) The nonmagnetic materi al pa%&l C e-dg?spg sed

magnetic thin filmaccording tg 5) or 6) above, wherejn the specific

resi stRgtigler@ispensed magnets %r'ﬁ gllm peedirggp %yn‘é\’b%eﬁl:{or Xeng medi um
whbed) uses the nonmagnetic materi al _ _ _ _

one of 5 o 7) angvRehipygafiet SRR SRR Shack DspEiBPACob T CHS, N
an oxi gloypphase df e pseseritrintention preforably bys phasiesefibetiabopves antelativeent i on

preferably has, as described above, a relativ de_nsi%te(1 gslfa]%o 8% or nmore. As a
5resul tdeAsiyHl 981ap MOracAsia jeH ﬂ@t@B%I%ﬁV%g?%?'tyt gihg i InMOERWEEN t he
al | oy . i . el o e
sheddi %‘g%o &ﬁgﬁrragneﬂ i%cé% ter aFﬂggﬁﬁdﬂe@%?@%ﬁr@hhgp%@ﬂeﬁg@ﬁF}ngcT%%’é;e.l;ltel”hL@,
i nhi bi thedshealdthg dfen@magnetaf mpéartal phaxcleshadnring speterag eah bamtileitec dnded.
The term "rel ative density .as use erein refers to a value that is
obt ai nt§ ADOY ?fiRﬂrHﬁﬁﬁﬁtrﬂ%tésrg@QEU’ﬁga CRARS fte?“_&}?gt he target by the
cal cul at ed denghbYermThRIAla ek Cub aked Heasirbisrs tehe/atud Mat Reotstansidt ¥
upon assunmi ng that the constituents of the target coexist w thout nutually

10di sperly néyidingrtbecneagyregndensitycal the target by thacaiellaied dengiyr rineaterm

F la: l.cyl at | ity = I I i.gh titue I

Tor at 1 Gale R ST o st BR0rE uen SR HinC el 18 bbb et o
of congkhdtuepésis! WithLRt Mutulgt dispensh YOrofemiﬂEtiéruﬁﬁé Sdaldigated by theef ers
to the sumof all constituents of the target. | ffect of the i nvention]

[ 0019] followingiesiuisl.e to obtain a target in which fine Si02, which is a

oo .. : at . . _
oy havi n- b oRutley LaigdiRteto il = s rRRECAR wellif of 8BfisEb At Cindiér D1 2"
15Pr ovi dextie Gfridistilengs)IBgRleapPrEghh gl eongiitielsts phamiardiatiperf vedsfimetts or a

Co all gy phase which contains, in addition to conponents configuring the
net al Maratuce gtz depsity eheonstitvrntphase, a O oxide scattered in or on a

surface of the%é’ds-c..ﬁgﬁ,g tB%@QuﬁwWI‘c tighe%t%*%é)trar re and 25l ess than

1.0 nmol % and 1 n whi € average area o e respective particles
[Effect of the invention]

[0019] It is possible to obtain a target in which fine SiO,, which is a nonmagnetic

20 material, is uniformly dispersed in a base metal of Co or an alloy having Co as its main

component. In other words, it is possible to provide a sputtering target comprising an

oxide phase dispersed in Co or a Co alloy phase which contains, in addition to

components configuring the metal matrix phase and the oxide phase, a Cr oxide

scattered in or on a surface of the oxide phase in an amount of 0.3 mol% or more and

25 less than 1.0 mol%, and in which the average area of the respective particles
contained in the oxide phase is 2.0 um? or less.

Thus, it is possible to considerably reduce the amount of generated particles

through the refinement and high densification of the SiO; oxide particles. In addition,

there are advantages in that a stable discharge can be obtained since the target will

30 yield minimal arcing, and a magnetic thin film can be produced with a low cost.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020]
Fig. 1 is a texture image upon observing the target face of Example 1 using a



contained in the oxide phase is 2.0 pnR2 or |ess. Thus, it is

possibl e to considerably reduce the ambunt of generated particles through

the refinenent and high densification of the SC2 oxide pafljmlesoetddr

addi ti on,

ran My AEEPe F DESCRI PTI ON OF THE DRAW NGS [ 0020]

i mage upon observing the target face of Conparative Exanple "I using a

sgannl mﬁgn@h?qammgwele?tten@merqssem (SEM).
t t f EX le.2
o7 ostlne {oanjortie, MG Lo BRBeFuty ¥k A%y RERCY BRABRZ Dot 1 ace

5 of  Congainain §|eaf@ﬁp,l1,@rc;’scggbqgm)scanm ng electron mcr oscope (SEM .

DETAI LED DESCRI PTI ON OF TH
t ar get Figofipeiastaxdurgningsgel spphabseriing e

Do ¥t efySRYbRBHe (RERE'

prese

matri

I'NVENTI ON 102@1121 sput t er| ng

which fornms particles and is dlspersed in an am)unt of 6 to 14 nol %

(hereinafter 15referred to as the " The sputtering
target contains,
10phase and the oxi de phase,

W%E&D@%Wdﬁ%@f EHEf'N&/LﬁN-H&N he nmetal matrix

2.0 pnfligyrphassof the prébentinesetivn isra/eptmt@nmg t’arg@lpd:mﬁ@uted (Borroa nead@itetizase
al l oy as noted above. As a typical Co-based nonma terial

parti cmetai.rgiféxmswm@mm PoANA A DA, CHHARING B2 AR VIS 6Xi98 40

m)l%

40 m)l
15The presentd toweitie toxidaphbse'yui t abl y applied to these materi al s

General ly speaﬂ]ng, even if a fin

added and si nt

wout d e fdAk phagd
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average a ea of%he resqpreacltlr\]/e%cartlcles contained in the oxide phase is 2.0 um? or less.
The present invention is applied to Co or a Co-base alloy as noted above.
As a typical Co-based nonmagnetic material particle-dispersed magnetic material, a
Co-base alloy containing 6 to 40 mol% of Cr and the remainder being Co, or a Co-base
alloy containing 6 to 40 mol% of Cr, 8 to 20 mol% of Pt and the remainder being Co
may be used. The present invention can be suitably applied to these materials.
Generally speaking, even if a fine SiO; sintering raw material is simply
added and sintering is performed, it was usually the case that the material would
flocculate and become coarse. In particular, a refined and dispersed sputtering target
was desired via sintering at roughly 1200°C, but with the conventional production
method (mixing method, sintering conditions), the average area per SiO; grain of the
sintered target was 3 um? or more (assuming this to be a circle, this will be a grain
size of 2 um or more). In the foregoing case, the material can be refined by lowering
the sintering temperature or shortening the sintering time, but even still the limit is
roughly 2.5 um? Here, contrarily, the sintering will be insufficient and cause
insufficient density (insufficient sintering), and there is a problem in that abnormal

there are advantages in that a stable discharge can be obtained
SI nce the tartlet wi || 30y |el(géE nimal arcing, and a magnetic thin film can
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30 sintered target was 3 pn2 or nore (assumng this to be a circle, this

will be a grain size of 2 pmor nore), In the foregoing case, the nateri al
can be refined by I owering the sintering tenperature or I fHe
sintering tine, but even still the limt is roughly 2.5%22&%29@?759

contrarjly, the sintering will _be jnsuffici ﬁnt and cause int?uf_fici ent

densi t YISENHSGHAINShHer @ﬁ?&%ﬁrﬁmq obpartiig vl incraass BHadsPHgIRg: abnor nal
PCl43P2010/ 067944 HRehRbas! &n%fdggﬁ?% F%thBBE Hes %&téﬂ%idﬁ oP#d k&rkgsing ! |
[ 0023 he conventi ona

i ncrease during sputtering. production nethods are
an ext eefiah afd,tévent opegaduingret bomiankideventarngnisapelfergned ahreohigh

*h or deriesie ansio? aHena Bl n SedraednEmEes e Renaie: e dsRiP ReS 07
59rain becagBSardaidt S0 Ngiebecdes T apifobr ﬁ@%ﬁsaﬁilﬁloarmt netessffly e as

the refinement of S102 2gr ains, and it can be said that the generation of a
cert ai refese@to 8¢ thirefinementiaf Qe geaitaraichigranhe gsad thad tke geaneratign of a

pot ent e 6 5 sBghRaf Rt e RiiIPh Fhe R s e BB TR PR 15 1"
was nofolgrassy. Mithdughsbftéimpte by Bdrefdde shieh @xi idePateas ©odunhentt 2 afridect i ng

the characteristics of the magnetic material, [0024] The present invention

r esol vRatenhOganegsdi dghat aiin dasedupe Ratbiglesoit géas a9t inossivlg iR isufficiemly

present_.i [ [ A [ : [ LNg poi nt
1005 de TofREdHE R PESRERARO LS Dline RRABLANER T 1 nihdefl ikl

t goear at ure, oMhehwesent iacentidn tdzelesitde fomuoiprup|&aa. lorothar oed ) &ss

bet ween the oxide particles in the sinterin rocess so as to. inhibit the
f I occulfaPbitions t%gr%ﬁn&&v%ﬁmrﬁpﬂge%mﬁng fine pamcleﬁ@?@, Rt%ﬂﬁﬁmse
"oxi de (W Q2" q irde is
onty EIFERAERhRNNAR SblidideldH PSR sitbeisibFaR i MRl |,

t he oxonldlse stiffeceohthe mdde sontadniag BiDdes imthegaphbetv&ditthefaxidepartislas, Ti O2
having. sim | ar .characteristics, are, contaiped nd this shall. ref to

15 cases BHEPEITRETG Bratesices o (o heatcch B, 2h oekdgs B iainss S0
Accordingly, t r@,xfh‘ée%l‘ﬁ‘é@.éa’led%gpt%éézcd)rﬂaﬁirﬁg?]@i@g' M s EtoMaH Bk RiieNb ke
particle size that Is basically the sane as the raw material powder and, as
a resuwhera the axide isforth8i@gsaret anvaxigeaphase evhase Sikk and athepimddescaie be
reduced nd limted tpo 2.0 pm or |ess dependi n n,theasi{ nteri
condi t?Qms'.negSA[sdE?ﬂxﬁ%tseﬂ??{gta}re:fésaﬁ %é’d‘"‘%&o@@% Hlﬁg’nsﬁz' O%réM?Eri al
powder Tied, [RdVify sHBilfFrUHRAEteRsticH, Afe Raktdied gititis SRall Fefer Becasessivipley
used, the surface energy will increase as the particle size becones

20smal | ethe epfistence loé oxigdwsriastpnaly aieftRd by &fds to flocculate, and it is not

ble t . ” e o _ ol ;
Do raw ot er | Sopisiad! e B0 BhlAhing: SIGL 1" $ii8ref ol BleMilinhid s ©
mel ti ngaieiedize@Mdias bhsieally thexéalneiss thddad matesial powdet and, &3 SrewlltVihe nor e

and less than 1.0 nol % Mreover, the sintering conditi(fns dZ]re, %r{:?er tely
cont r ofledPisbedsspectiverpaticlesrl the owide BasseanRedednerd idnkimiehiari ng

Si02. | f2 it : egoing C oxide is less than 0.3
nmol % Pﬁe%&gggéé‘%ﬁéﬁ%@%qﬁ% Sﬁ%@ﬁ%?é@e‘ﬁg@%d it is not possible to achieve

252.162gm2 or PCNotP2i04t0) 46 6E34TibEe sboae, ehen dveragenatarial pbwdear ehanfoxBiE02.
Thus, it is not Bossi ble to rc-ﬁduce the generation articles.

. f !
[ 0026] FRHANING SOz NaRY Zudmallyeraiinsifft ToFIPRY €8e%iMgesSyiace §NREY0NH
nor €,  {RfeJROEIHC pAHICR IS BEcdhkl shitiReeTIAR thé rdpaRaBRaIidViderubhdé &
prepare a magnetic film _ . _
flocculate, and it is not possible to cause the grain size after sintering to be the grain
size of the raw material powder.

30 As a means for realizing the above, a high melting point oxide of a Cr oxide
is added in an amount of 0.3 mol% or more and less than 1.0 mol%. Moreover, the
sintering conditions are moderately controlled so as to inhibit the growth of the oxide
particles containing SiO.. If the additive amount of the foregoing Cr oxide is less than

0.3 mol%, the SiO; particles will flocculate, and it is not possible to achieve 2.0 um? or

8



0 having predeterm ned characteristics. Mreover, in order to increase the
density by adding 1.0 nol % or nore of the O oxide, it is necessary to

adopt sintering conditions of a higher tenperature and ﬂgﬁ)r | d.
However, since the dispersion, flocculation and grain g?)odvrxlit? ofm@%ézﬁi n the

sinterjn rocess will be accelerated, it becones inpossible to inhibit the
sane. lesS ds the avgiage ipartigleasal ek giQZ-bt'ﬂUSby't A%lmgbpqeﬁ lgytogigdyee thie

conductd vl Ly-a st ered conpact can be reduced to a specific
resi st ncer o'? ?fEQ@cz%é;G O cmor |ess. Even in cases where the

Criomi de not alitbschwhileeiftthemdbitiye daniowrteofriiae KInoxideaisel.6anoldh ns mare, thiker e

are cases ere oxidatigon will ocecyr,_ durin Lntering and a Cr oxi

(G 20379058 e rieR RSl aaase S10 Ryt Ryl Beae 4 mAgrdls o o
sthi's resRRE tprelibter®iredNehalRcrYistiBat MBreUaY et bRRAlthin®eadsaRE density by

oxi de-di spersed Co alloy sputtering target naturally contained Cr oxide in

an armoasdingf1.Q oue)Pd 9r Mmote EHtE Cr pridy itlis nehesgary &g arapt siatwsingt ¢canddis

Jeo! orahes T lemBRra, Sk B JS%hraBelikd dOURTE" LN AR thET BPEMIBR° o
be yi efisetilgRhshee gREINYgen Sff8I0inakedenteting gitbcess AA0LE adaletéeratedyut €.

Upon produci ng the sputteri _nghtarget conpri sing an oxi de phase dispersed in
Co or Rewynes Inspogtibledodnhibiéngpadent i nvention, as the magnetic netal, for

ogxampl e, a Co BHIRr NAKLIAGH bk BARRALING & 68ag ik Sy BRVEE
aving an averagegrain size o m  a powder Rhaving an average grain
si ze ofin®redcoaiphotcSh ®2 reduded tda\spegifienesieamaegafd. aixn &' Zpcof orllepsn ar e

prepared, and these powders are mxed with a Q3. powder usi.ng a n xer.
[0028] Wien t heEgEDOB frsRdeNEEe HiRidd %I@ﬁmtta%éf%m%m@”vaﬁgtg? PREIX

aver ag i I 3! L g ) )

Vor covtrss P EE G eR] aldCarsetheReMBRIbA viF SpaPhirih BrfhR and2e
aver agér gridenCsiQg isfornter B A2ammwnt 80raughéyr 0 dl tofbRaeol%.s desirably 1 pin
or |ess. .By nol djng and sinteri t he powder obt ai ned as

15 Qe bed abovellishiy EopaEbuth Hbr CRRELerasbaneb @ ARaNEeRITAlY: Bodtsdan
i ntend Lb o } - rd igari i sing
. oxi R R e A R e 1 8, freount
i nvent oforoughly Q.#20i M2 067194 7n the foregoingTeasartheliSig: grains are cparsg, pnddwsses
are not_limte

to the hot press nethad, and. a plasma di ar sintering
et hodtrctabaober sldedt ahBeengpriatin saomidhh 86 PRumBal oR s k81 ng
t enper ghaee THs Ishéh effeétethbneambecfsided ToRsRbRIAPR WhepathetOr dXige bonest is
tenperature within the tenperature range in which the target can be

205suf fi@i3egnel% adémeet i ed. Al though this will depend on the conposition of

the target, in y . j AN .5 i . e 00 to
1200C. [0029] T@Né§§§§'ﬁgﬁﬂ%§8§%@?£%rﬁ%ﬁ?‘?@P@S@Qﬁ%&éﬁ% E’ﬁ?%%ggg’ﬁpgec’g

per f or i @@ or a&g@anodppﬁaﬁ BOtHeOpr@sBhCIhSRgH, @isi tiegeagridtie et foy eksmpizst
preferably measured via the Archinmedi an nethod, but it nmay al so be neasured
based ®d ReWHBREAYINgrAN average grain size of 1 ym, a Cr powder having an average

grain size of 2 uym, a Pt powder having an average grain size of 2 ym, and a SiO;
25 powder having an average grain size of 1 ym are prepared, and these powders are
mixed with a Cr,O3 powder using a mixer.

[0028] When the Cr.03 powder is added within the foregoing range, the average
grain size of the Cr,03 powder is desirably 0.6 uym or less. Moreover, when SiO; is
similarly added within the foregoing range, the average grain size of the SiO; raw

30 material powder is desirably 1 um or less.
By molding and sintering the powder obtained as described above using a
vacuum hot press device, and cutting it into an intended shape, it is possible to
produce the sputtering target comprising an oxide phase dispersed in Co or a Co alloy

phase of the present invention.



10 nmeasurenent and wei ght neasurenent. The relative density can be

cal cul at ed based on the absolute density neasured as described above, and
t he cal cul ated density obtai ned by cal cul ating that the Eﬂﬁﬁ%@ﬁ&M@KM7

nmol ecul es coexi st in the conposition ratio. Fhe addition of the

Cr oxide can be achieved, for exanple, by uniformy mxjing Cr203 to the
respective el ehBftEPIdREEs SHterhd Grogesseso2reoNot ngqulkéc? tBe ngzﬁeprfgs m xed

o . . _ by o . on
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i t of Cr that exsted tal to becone the, Cr. oxide,
[ Exanpielp BuasbsaBpeiatits BABR T1on ERBT GILPS 008 BN ErDg. BLAEdTh OBhe

5 Exanpl §¥i@Bfty @%n%%gﬂﬁhgugh ExidnpllicgepdiRt Bntthatcdrimssitida afmhe Jare in

“illustrative only, an e present invention shall not be limted to these
Exanp| mani caaey thiayill ba véthien tampesaturéd randene’e?iq en12@0°Gi.nited only by the

scope of clai i ndi cat ed bel ow...and_coyers e i . han
C@%Examl o CORE AR ArebShSIGeRe I b bEootRbE Y PRIETh TRtReb

As t hepioRBs£TRE b izAnidteYEstic iMaf aTRé @lehsityisCmoROPEETErally Messusy®vRgRegr ai n
size of 1 pm a C powder with an average grain size of 2 pm a Si Q2 powder
with afrchiroedigs gm%tﬁﬁdsibzé Bf Mayp@Alsarke danepswsdpbrged ANt HeafingssiRge

grain siz f 0.6 : ; Th

1072 pecteosr G etnBEHERRRURRARE The spiatiye sonsly 858 PR Al S
10. 60 ¥ Yhe SHR3IROWERIsSitY .MEasirkd andeCr povder atd YHe wifioidatealsdemsitychi eve
a target conposition of 12.00 Cr, 7.53 Si02, 0.75 Cr203, and r?mai der Co

(ol o) obtajnendy sriBYledne thatiheraseivednalerulestioexst PolferomPRYILN 631 %houder .
and the O 203 RRUdeiii 8r S (238Gud Raft BALENRLLY, RRIeXBRIIBILG UHRbHAT Of 10

liters together zirconia ba as the pulverizing nedium and rotated
and m midng Qr,@Ptchther iespébiiveobleaierddl poweers prfvieCridisSiO.l drébeilike aocebon

nol d, and hot pressed in a vacuum at npsphere under the fol | ow.ng.

15 condi t Meiest p‘h‘ﬁﬁ%‘i 99nfﬂ%%r@ﬁﬁlbyo?°wqgr0 10TR6VaS: NOQEf%?lygﬁmi?%mgeﬁ‘,e and
appl i e SRR thofcR CB(#? ) B rptSi et ¢RtRasbxidEienoRt fened
si nt ergtrjeic’?onpa’c?émjlgsog%rt e@ercgftﬁv)é)ﬁé g':rfPatt%%W?% g%t ain a ()j(lI s_k-ghaped
t ar get phlsgiizeyoamikiagprecesst it i8alsompassibla te hid ke €5 csiderbyreaugiogazjarhof

Exanpl , ,a high densi target .in which the relative density exceeded 10
99% Wagrﬁlﬁtﬁxfﬁ% .a“l"ﬁ%ettaieﬁ}l&?“eo%ﬁﬁ%cﬁﬁ&( €bserving the polished surface of

t he taf%}nﬂgs]Exanpl e 1 using a scanning electron m croscope (SEM is shown
in Fig. 1. As 'shown, what is extrenely unique in foregoi ng Exanple 1 is
20t hiatsolt he S02 paheipeeenkinyentiorlis navspxplawgdi basatkordheibxampley Fhte | n
e

Fig. 1. the finely disper ohj r i i.¢les r.eqv th
ver agGomar b e RS Mile Bl b Pef L PR SR S st R oV R e o
The avgfeagnt alveatioh she Mt sRehitye to aiddec Egampled incardxivdg. In other words,

this invention is limited only by the scope of claims indicated below, and covers the

various modes other than the Examples contained in the present invention.
25 [0031]
(Example 1)

As the raw material powder in Example 1, a Co powder with an average grain
size of 1 ym, a Cr powder with an average grain size of 2 um, a SiO, powder with an
average grain size of 1 ym, and a Cr,03 powder with an average grain size of 0.6 um

30 were prepared.

These powders were respectively weighed at a weight ratio of Co powder
79.73 wt%, Cr powder 10.60 wt%, SiO, powder 7.73 wt%, and Cr,O; powder 1.94
wt% so as to achieve a target composition of 12.00 Cr, 7.58 SiO2, 0.75 Cr,03, and

remainder Co (mol%).
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phase and the analysis of the conmponents configuring the target are shown
|bnI Table 1. [0034] [Table 1] 20[0035] Co bal ancell. 99 al ancell. 75

al ancelb, 84 bal ancel5. 73 i Tu2(.05Sz(1),"e'r 0 ,..... p

7, 250. 26 0, 966. 090. 89 POz iodrer

[0032] Subsequently, the Co powder, the Cr powder, the SiO, powder, and the
Cr,03 powder were enclosed in a ball mill pot having a volume of 10 liters together
with zirconia balls as the pulverizing medium, and rotated and mixed for 20 hours. The
obtained mixed powder was filled in a carbon mold, and hot pressed in a vacuum
atmosphere under the following conditions; namely, temperature of 1150°C, holding
time of 90 minutes, and applied pressure of 30 MPa, to obtain a sintered compact.
The obtained sintered compact was further cut with a lathe to obtain a disk-shaped
target having a diameter of 180 mm and a thickness of 7 mm.

[0033] In Example 1, a high density target in which the relative density exceeded
99% was obtained. The texture image upon observing the polished surface of the
target of Example 1 using a scanning electron microscope (SEM) is shown in Fig. 1.
As shown, what is extremely unique in foregoing Example 1 is that the SiO; particles
are finely dispersed in the matrix alloy phase. In Fig. 1, the finely dispersed objects
are the SiO, particles. Moreover, the average area of the respective particles of the
oxide phase was 1.6 um?. The average area of the respective particles of the oxide

phase and the analysis of the components configuring the target are shown in Table 1.
[0034]

[Table 1]
average area of respective analysis of components (mol.%)
particle of the oxide phase
(um?) Co Cr Pt Ru Ta;Os | Si0; | Cr04
Example 1 1.6 balance 11.69 - ~ - 7.33 0.92
Comparative
24 balance 11.75 - - - 1.25 0.26
Example 1
Example 2 20 balance 15.84 17.92 412 0.96 6.09 0.89
Pelile T 2.7 balance | 15.73 17.96 3.87 0.95 6.11 0.22
Example 2

[0035]
(Comparative Example 1)

As the raw material powder in Comparative Example 1, as with Example 1,
a Co powder with an average grain size of 1 ym, a Cr powder with an average grain
size of 2 um, and a SiO, powder with an average grain size of 1 ym were prepared.

These powders were respectively weighed at a weight ratio of Co powder
81.45 wt%, Cr powder 10.72 wt%, and SiO; powder 7.83 wt% so as to achieve a
target composition of 12.00 Cr, 7.58 SiO2, and remainder Co (mol%). The difference

with Example 1 is that the Cr,O3 powder is not added.

11



0956, 110. 22 (Conparative Exanple 1) As the raw material powder
in Conparative Exanple 1, as with Exanple 1, a Co powder with an average

grain size of 1 pm a C powder with an average grain si nd a
Si 02 powder with an average grain size of 1 pmwere pr eggﬁ/‘?m%%/%’llmse

powders were respectively weighed at a wei rati r 81,45 wt,
criogg@wder 10. 74Tt ﬁ/f%lx'aad%e&@@%&ﬁa AS WG %@%%1 bfﬁnﬂ.favs P et
corrpos 5 a@g@ T, 1 kerence
E\z\!géquel IS %ﬂat t gldCr%£§BRgb relﬂgﬂﬁ%p&gggga{rﬁ@%&ﬁemA@?ﬁi t'i(rrltem ng
t hese ﬁuﬂwmgsccmjmmns’n nBxzaty| temperamee obtl 460° Gy mldlngctmerof \Qﬁsmlfnrulese@ndn a

b d h d h
cond (ABREd RERSHIE of S ERE dooBiels 2B BSHE cmget reopobtad Anese o
5appl i e@oJHbgét%@fLﬂ{he?fbuWﬁm 4 %t@m@batarh §'d?§l@§ﬁébé‘d3fmgétt havifig achamictsd

sintered conpact was further cut wmth a lathe to obtarn a di sk-shaped
t ar get o84 n‘gnandraaﬂmmesefoffmrfmn and a thickness of 7 mm [0037]In

oxPBRded 9% Wik TR AR doR i AnpREPGons, MRl i AEE B B Y

obser vij&gsifynexd@desinggvs Wak asistaffedt ag Wrt':h' Eaanpie GoIMpes adxture Enagr@u@oh usi ng
a 10 scanning electron mcrosc is shown in Fi shown, in

Conpar @bserémaxtahepp@hahed ﬁ@ﬁgpgzorpmq |t%|19@§ af n"Comeanative ﬁamnﬁ bHENY & e
pcoarse N f
10 0ot T BR Sl ar &%Eﬂ’% § AT E] 20 R S it COREERRREL VO

par ti cEgampfe | htheoSiQiepatiers antietmatranalloysplsasy atdweoarsepormnnpammftogurr ng
the target are shown in Table 1, 15[003 raw

8
mat er i EKABBIRIEr ANd ths Avgrageares @foﬁ?roﬁﬁé@% \irret Hgglﬁﬁeéx/%f f&s@@%iohaéw@ f 1
pm a &y ﬁm?ﬁe"‘é\}é??&g a%ﬁr@fg@eg \Agcﬁ\rez%a fcieds BMthé& &ﬁdepgﬁﬁé’é At thean
average grain srze o a er wth an average grain size of 2 pm
a Ta20an&19gie wd ¢hie momlpoaentsvmrﬁganggahertaﬂ'gemm‘shbvpmn halge2l.powder with an
9Org}ge grain size of 1 pm and a C 203 powder with an average grain size
IR g wer e prepared These powders were respectively wei ghed
to ach( Rletd rget conposition of 16 C, 18 Pt, 4 Ru, 1 Ta205, 6 3i02,

0.75 G203, andorREBL0ARfatéRal (B8 in Example 2, a Co powder with an average

grain size of 1 ym, a Cr powder with an average grain size of 2 um, a Pt powder with an
average grain size of 2 um, a Ru powder with an average grain size of 2 ym, a Ta;Os
20 powder with an average grain size of 2 ym, a SiO, powder with an average grain size
of 1 um, and a Cr,O3 powder with an average grain size of 0.6 um were prepared.
These powders were respectively weighed to achieve a target composition
of 16 Cr, 18 Pt, 4 Ru, 1 Ta;0s, 6 SiO,, 0.75 Cr,03, and remainder Co (mol%).
[0039] Subsequently, the Co powder, the Cr powder, the Pt powder, the Ru
25 powder, the SiO, powder, the Ta;Os powder, and the Cr.03 powder were enclosed in
a ball mill pot having a volume of 10 liters together with zirconia balls as the
pulverizing medium, and rotated and mixed for 20 hours.
The obtained mixed powder was filled in a carbon mold, and hot pressed in
a vacuum atmosphere under the following conditions; namely, temperature of 1150°C,
30 holding time of 2 hours, and applied pressure of 30 MPa, to obtain a sintered compact.
The obtained sintered compact was further cut with a lathe to obtain a disk-shaped
target having a diameter of 180.0 mm and a thickness of 7.0 mm.
[0040] In Example 2, a high density target in which the relative density exceeded

99% was obtained. The texture image upon observing the polished surface of the
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[ 0039] Subsequently, the Co powder, the Cr powder, the Pt powder, the Ru
powder, the Si 02 powder, the Ta205 powder, and the Cr903 powder were

encl osed in ball m |l pot having a volune of 10 | iter ﬂf“ztog
zirconia balls as the pul veri zing medium and rotated anéﬂ(r?n xXe 8/P%F)rly4 0

hour s. he_ obt ai ned m xed powder was filled in a carbon nold, and
hot prf@mcpﬂﬁxaanmgc%uwsta@g@mm alpiEan MHEOPeNS(REY) dDRRPYN AREIT-nhnel v,

t enper af 'té ﬁtwﬁépggxt%%ag Hﬂd&%lﬁ'f?ﬁ%g‘% 992E8€MP ghpap ng)%éﬁléléée of

30 MPa, aln a sinter sintered ¢co
furt heand:SllOyval‘tldesl atehfinglg dmknased an thes knathapéddy tpdanagei InhBigi. 3y tke finalyet er

f 180.0 . hi ck f 7.0 0040] I n.. 2, h'hd
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' rrage é'r%;%’bfcziﬁé‘?é é’tglvégf‘arﬁab’s ek sxtbanmseiwid®. 0 EWW@Q%%%@&%&@F get 5

u3| anning el ectron m croscope I's shown in Fig.
As shot\me radipactives pe»rtlcnlesmnbfythmoqmie phaserangbiting abesysis ©f 2thiescomapnents Ta205

parti cl ticles are_finely dispersed in the matrix all oy
phase. cqrﬁlgfgpag%h%%arﬁﬁgarfq FlEPYn H?Iﬁb{és d objects are the Ta205 particles and
Si@2nparticles. Mreover, the average area of the respective particles of

t he oxcﬁnﬁmﬁge\@%gﬁﬂgtzplnz. The average area of the respective particles

of the oxide phase e anal ysis of the conponents configuring the
target are shoia therdwihatetial ;[)(bwder]in(ﬁmn'paMiNe\EexalEmlaﬂ as2yith Example 2, As
t he rawmaterlal owder in Co 2, as,wWth

pouder A RPAE VR yavete ATaR At THBe O RIS T2 AT AR SR el

grain éﬁzzgmota F&ﬁzmdef% viith B9 wderagel Qralraﬂz@bﬂzqm &R@'ﬂb\/@d&%ﬂf aR ab8lage Ru
powder with an average grain size of 2 pm a Ta205 powder with an aver age

gr ai n giairesige of D pM,zndaa0SPONdes Wty anjaverage gain siFe df ailinsané aodiC p
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ar get PEBRo it 9 HpPaE Grin 1§, oy el W biflated“nigse AR RE T )
( rml % respBetivilly f/v%i%ﬁmovbdﬂb@@mg@t 2ompotiiah dﬁ’l6 @ a@avupamlem Taz(DQIS

Arter m xing these powders as wt e 2, the tain
m xed 6wl and vgmafnder &p (Mol clih@arﬂfemqg WIHhExample& @éaafdhﬁﬁraOs/a%\Mg%

at rmsplgﬁ,lof H(ﬂéjc?r the 20 followi ng conditions; nanely, tenperature of
1150C, 8 g'time of 90 m nutes, and appli ed pressure of 30 MPa, to

obtain a sintengdr mﬂ‘ngctheséflmJVEdﬁrai%ewltlsiE)taem;EId Z, chp anlttainasixedr pdvederc ut
with a lathe to obtalnadlsk shaped t arget havmgl agmameter of ;180 mm and
a t hi cwasddledrinza garbppaneld r?n@oﬁﬁtap{ﬁﬁsx? BAnNAK U AMAPRRE EcHRAEY Near get

ol n “h'fahosvpf? ESidione n%ﬁmelg,g@ﬁéfaﬁﬁé%?q% Q@Whegam Biged Amuted, fhrlaxarml e

2 The texture | mage 'upon ving the p0|s’h ace of the target of
Corrpar appherel Evesspl*ea o? 3ﬁ)sM1@a atos obtain reg sistteredr compact. odwo pbteiisEMsinterashown

ticl d Si02
par 11 CrrEa wis it ioht §1F0g a8 oRah ulirSsneSe bgal n8Bho Y EhaRr
Mor eovgﬁgdﬁﬁn@ﬁ@r@gﬁcﬁ{e@,g #7 ke respective particles of the oxide phase

was 2 he average area of the respective particles or the oxide
phesa and t he im&lgreparatiet Rxaroplep@nenhighc dansigutanggt tihewhighgide eglativvhown
in Tabclignsllty exceeded 99% was obtained as with Example 2. The texture image upon
observing the polished surface of the target of Comparative Example 2 using a
scanning electron microscope (SEM) is shown in Fig. 4. As shown, in Comparative
Example 2, the Ta,Os particles and SiO; particles in the matrix alloy phase are coarse
in comparison to Example 2. Moreover, the average area of the respective particles of
the oxide phase was 2.7 um?. The average area of the respective particles of the oxide
phase and the analysis of the components configuring the target are shown in Table 1.
[0043] Note that, in the foregoing Examples and Comparative Examples, an example
of a typical Co-base alloy was illustrated, but since the present invention is primarily

used for examining the influence when a Cr oxide is contained in a case where the
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[0043] Note that, in the foregoi ng Exanpl es and Conparative Exanples, an
exanpl e of a typical Co-base alloy was illustrated, but since the present
invention is primarily used for exam ning the infl uencep@bﬁ de is
contained in a case where the Si02 oxide phase exists in jbz%lngM?“ X

phase containin so as long as the netal matrix phase is Co or %
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ar result
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oo i oA iPadl phae HEe A ERaMaRtRR eyl el Sfase,
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contai ning Co, and a phase containing Si02 and having an oxide which forns
par t i clhessaanel a5 Sihs Ple peebent inveniindwevess albot helaregsing apeedsnaf t er
referred to as the "oxide phase"), the sputtering target contains, in
addition to conponents configuring the netal matrix phase and the oxide
phase, a Cr oxide scattereiNDUSTRIAL APPUIGABR DY the oxi de phase in an
anmount of 0.3 nol% or nore and 20 less than 1.0 nol % and an average area
of “¥He respective particles contained in the oxide phase is 2.0 pn2 or

| ess. Thus, itThe mesemﬂdneemmmmauswttaﬁng target cemptiisingndin mixidst p fsat ed

L. h
par 1 o8B B A0E IR AR g 0 B0 s o
15St abl emaps] rhamstlpha@tqubmémm €pUhherd plase2Borthiring 90} and n@vir&j gefoxide
conpri sing an oxi degfohase disper sed in Co or a Co allaqy oge by us%g“aor

magnet Whishsisuimsepantiglegeand ds S’Peéﬁl%d fin @, agionek of Kot éﬂg@' Gegring

ffect " f
Tnert B TehaR Bechie roRukoMaR T Bl ey Bblihg' Gl cBRATR, P 20bfigh & ©
di schacgapoaattst ifiefyingnidiel meltdiierrmtmdlpthbseramf tiee mxgfeephase hanCf iokideat a

|l ow cost, it is useful as a s uttering target risi an oxi de, phase
di sper s@itarad dhopePn 2 LBTage Qf} BIoxe Plg"i‘s%'@ea'? ﬁmt%'é’%egﬁ P/gﬁ)r(g@org ynet i c
thin f ti G Aqr i fn netic
201 Coor ARy T Rk, g 7 SLEldR dFRe ofthe Do a'fé‘r?%é}ﬁ%‘t*%% | Deor di ng

syst enmmd@epmlasé’:iﬁmm 0677 04 Te®L AINMS, it is\pegsibledpiangsideraely reduge ths agount oxi de

phase gf ggﬁcralfsaefed partc%s throuc% the refinement and high densification of the oxide
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particles containing SiO..
[0046] Accordingly, it is possible to realize stable and highly productive sputtering
25 of a sputtering target comprising an oxide phase dispersed in Co or a Co alloy phase
by using a magnetron sputtering device. In addition, since the target yields superior
effects of being able to reduce arcing, efficiently promote ionization of inert gas when
used in a magnetron sputtering device, obtain a stable discharge, and thereby enable
the production of a magnetic thin film at a low cost, it is useful as a sputtering target
30 comprising an oxide phase dispersed in Co or a Co alloy phase for use in the
deposition of a magnetic thin film of a magnetic recording medium, in particular a
granular magnetic recording film of a hard disk adopting the perpendicular magnetic

recording system.
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all oy phase, wherein the sputtering target is configured froma netal
V\n}]aj[rlhxfphase cont a: ning Co, and a phase containing Si 02 and havi ng an oxi de
iC orms particles and is dispersed in an anount of

(hereinafter referred to as the "oxide phase"), the spu?tdel(rp|Pr]1zg)ldtjvgérﬁg;@é17
contains, in addition to conponents configuring the metal matrix phase and
the oxi de phase, a O oxide scatte@dIMP or on a surface of the oxide phase
in an anount of 0.3 nol% or nore and less than 1.0 nol % and an i oaverage
area of the respective particles contained in the oxide phase is 2.0 pn2 or
| ess. C10 9. IIThe Aﬁsnutm’rlnlggtatrgetgemmpumpglm rogicenpbaseal digpeased ¢ Seps@dCon Co
or a al | oy phase accordin erei n the net t.ri ase is
ahCo ngltoyl Pipgss.twherein ghe gp eg%gar&qt@cemﬂglgﬁﬂlfﬁgnfsatr‘ge%bnp%gr@}#ga and
sthe re

ase EBRRASRgASIARY af8NhaviRh Nan oside ARhieR! fores Cr, 8
“to 20n’0€)ﬂﬁ‘\[g§d B&(L%éﬂ{rerraln 5beq£yn . 3The sputtering target
corrpr|mmgleararuﬂmscdhsnﬂ1&ecélrdamamm&tl qfﬁtotd4dm0b%((be@lm rpaesedalocs @eng to

I wh h
Ceos " "oxileribdidl) e Sk Bgarod St e S TAT 1 chhpdrsals SHuiED &
or a Q%e%b@ynmﬁ%hag@ahaltns o&@e%}yasénﬁ Of 0Xili@sbattdretian 3); owfseswlfacetdjfe
rel ati ve densi ty IS % or nore. . nonmagnet| cC materi

parti cﬂhe-@m@@@rh@ed lrrwm@nampunt af 8.5 mqlﬁ(o Yonpre snddess Haal- On'ﬁpff%xab‘ljnéé‘e

10531 to MEtaaS Bred i REreE G B PR SboaRe if el dERSG is BByt el
nonmagpetic Wﬁtrﬁéléﬁuttﬁﬁhgltﬁfg%t(boﬁmfsﬁ@aﬁ&gam pha$é\drspfe|r$ed acGorcmmg‘,cx 0
claim5, wherein the netal matrix phase i

Co- bas@lleyl pgse greeidinttp 6/aim hoWhBIER dhe @etghmqt% p'héﬁél,ﬁ & Ob%‘fe% bgb o
a Co- b?q?f @lr LYo éggégj)gy %ﬁ%én%ﬁ%é%% o198 of € E;;\n% th& r@r@ia'l'db@r%bﬂf @b gnd the

remai nder ' bei'ng netic materl particl edlsperse

nmagnet § ©d-base falld)ymanmmdg 5oto340 mat%amfrﬁ)ls Soto 20 mialYeeof Rirendethe temeaingerc fi c
resistance is 3.5 x 1016 Ocrn or less. 8. A magnetic recording nedium
whi ch b&i8g Ghe nonmagnetic material particle-dispersed magnetic thin film

accordgng to afyeAR kNG t8ld& cdm@tising an oxide phase dispersed in Co or a Co
alloy phase according to claim 1 or claim 2, wherein the specific resistance is 3.5 x

10'® Q+cm or less.

4. The sputtering target comprising an oxide phase dispersed in Co or a Co
alloy phase according to any one of claims 1 to 3, wherein the relative density is 98%
or more.

)l A nonmagnetic material particle-dispersed magnetic thin film, comprising a

metal matrix phase containing Co, an oxide phase containing 6 to 14 mol% of SiOx,
and a Cr oxide in an amount of 0.3 mol% or more and less than 1.0 mol%.

6. The nonmagnetic material particle-dispersed magnetic thin film according
to claim 5, wherein the metal matrix phase is a Co metal by itself, or a Co-base alloy
containing 6 to 40 mol% of Cr and the remainder being Co, or a Co-base alloy
containing 6 to 40 mol% of Cr, 8 to 20 mol% of Pt and the remainder being Co.

7. The nonmagnetic material particie-dispersed magnetic thin film according
to claim 5 or claim 6, wherein the specific resistance is 3.5 x 10" Q+cm or less.

8. A magnetic recording medium which uses the nonmagnetic material

particle-dispersed magnetic thin film according to any one of claims 5 to 7.
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