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target conprising an oxide phase dispersed in Co or a KEJ/E#208y/045045e f or
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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.



[ 0004] Mor eover, without having to use the alloy powder prepared by the
rapid solidification method, it is also possible to produce a nonmagnetic
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[0005] There are various types of sputtering devices, but a magnetron sputtering
device is widely used in the deposition of the foregoing magnetic recording film in light
of its high productivity.

20 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

25 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.

30  [0008] 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,
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and Pt and oxi des such as 8102, since oxides such as 8102 have no
conductivity, there is a problemin that the generation of particles wll
increase during sputtering if the area of the respective particles of the
oxi de phase exposed on the target surface is large. In order to resolve
this problem it is necessary to reduce the area of tPeTVEFIpenta7y4T
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[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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15In order to resolve this problem it is effective to unifornly disperse
Si02. - 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 magpetron s ering
device, and reducing the amount of particles that is gﬁﬂéﬁgpgﬁﬁﬁ%bing hi gh
density sputtering. 20 [Means for Solving the Problems] [0012]1n order to
achil®ve the foregoing object, as a result of conducting intense study, the
pr esent [PaeveDdoonentt dapdriese tindiaroioed Patent Application RublieattintleH! &88k1%i n a
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sputtering target is configured froma metal matrix phase containing Co,
and a phase containing Si02 and having an oxide which forns particles and
is dispersed in an amount soivIARY OF THE ReVENeTISiNaf ter referred to as the
oxi de phase”), the sputtering target contains, in addition to conponents
configuring POTMP2010/067941 the netal natrix phase and the oxide phase, a
oXi qﬁ’ré@l@?ﬁs%%@ SéﬂYéHb ednvdHtiApe of the oxide phase in an amount of
.3 mai % or nore an ess than 1.0 nol % and an average area of th
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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 SiO..

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



1 00141 2) The sputtering target conprising an oxi de phase dispersed in Co or
a Co all oy phase according to 1) above, wherein the netal matrix phase is a
Co netal by itself, or a Go-base alloy containing 6 to 40 noi % of Cr and

t he remai nder being Co, or a Co-base alloy containing 6 to 40 rrol, 10 of

Cr, 8to 20 rnol% of Pt and the remai nder 10bei ng Co. pCT/JP2010/0678ESEe are
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or @mifo3base al Theysputtering target comprising an oxide phase dispersed in Co or a Co
alloy phase according to 1) or 2) above, wherein the specific resistance is 3.5 x 108

15 Qecm or less.

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 10016] 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 moi% 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'° Qcm or less.
8) A magnetic recording medium which uses the nonmagnetic material
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containing 6 to 40 nol % of Cr, 8 to 20 nol % of Pt and the remai nder being
Co. 7) The nonmagnetic material particle-dispersed magnetic thin film
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[0019] I La{rbét ggéaétbbvﬁhB le?dng_ @sﬁ@r‘sﬁ!@t of rﬂedﬁiingh_afnhnfé ShiBdateghbg thés a
nonmagnetrc material, 1's unitormy~dispersed in a base metal of Co or an
al | oy héllomingdorraslai t s nai n conponent. In other words, it is possible to

provide a Sputtgpi ! &LEGk iRl L9 (AblceMiaf feihseodisitehtsedmorr Co of

Co all oy phase contalrns, 1n on to corponents confiquring the
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Here, "S" refers to the sum of all constituents of the target.
[Effect of the invention]
[0019] It is possible to obtain a target in which fine SiO3, 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 pm? 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
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the average area of the respective particles contained in the oxide phase is 2.0 pm? or less.

20 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.

25 (0022 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

30 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 pm? Here, contrarily, the sintering will be insufficient and cause

insufficient density (insufficient sintering), and there is a problem in that abnormal



30 sintered target was 3 P in2 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
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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 moi%. 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
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| ess as the average particle area of Si02. Thus, it is not possible to
reduce the generation of particles. [0023] Meanwhile, if the additive anpunt
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phase. This is an effect that can be yielded considerably when the Cr oxide content is
20 0.3 mol% or more.
Upon producing the sputtering target comprising an oxide phase dispersed
in Co or a Co alloy phase of the present invention, as the magnetic metal, for example,
a Co powder having an average grain size of 1 um, a Cr powder having an average
grain size of 2 ym, a Pt powder having an average grain size of 2 ym, and a SiO,
25 powder having an average grain size of 1 pm are prepared, and these powders are
mixed with a Cr.O3; powder using a mixer.
(0028] When the Cr,O; powder is added within the foregoing range, the average
grain size of the Cr,Q3 powder is desirably 0.6 pm 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.



The nol ding and sintering processes are not limted to the hot press
met hod, and a pl asme di scharge sintering method or a hot isostatic
sintering nethod may al so be used. The holding tenperature in the sintering
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contained in the present 1nvention raw mat eri al
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pulverlze or mixing process, it is also possible to add the Cr oxide by causing a part of
Cr that existed as metal to become the Cr oxide.
[Examples]

20  [0030] The present invention is now explained based on the Examples and the
Comparative Examples. Note that these Examples are illustrative only, and the
present invention shall not be limited to these Examples in any way. 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 um, a Cr powder with an average grain size of 2 um, a SiO2 powder with an
average grain size of 1 pm, and a Cr,03; powder with an average grain size of 0.6 ym

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,O3; powder 1.94
wt% so as to achieve a target composition of 12.00 Cr, 7.58 SiOg, 0.75 Cr,03, and

remainder Co (mol%).
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79.73 % Cr powder 10.60 wt% Si02 powder 7.73 wt% and Cr203 powder 1,94
Wt % so as to achieve a target conposition of 12.00 Cr, 7.58 Si02, 0.75
Cr203, and remai nder Co (nol % . 19032f Subsequently, the Co powder, the Cr
powder, the 8102 powder, and the Or203 powder were enclosed in a ball mll
pot having a volume of 10 liters together wi th zirconipghgkbsy/@yoihe

pul verizing medium and rotated and m xed for 20 hours. The obtai ned m xed

powder was fill in a 0
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obt ai n Witky7iEgenia, by ?@H eHQO?H?‘@ '|%}H£?L#é%?ﬁq§@é}1d1%wa%@hgu ﬁ?‘c ness of
ge;] [S m ybt&gﬁgg Lrglxgd?igg(s%r lfvasafg{wglh agean%?hymbmr getl Hoh prdsset ineevaaium i ve

X e owas obt ai n t
Bol | shodtnsisphasGinstr (e 1a Vg CoTESrsPREeY . (NP 2B TS Bh RS g on
m crosc@pg cff%’é'\%ldu?essw\ﬂ“aﬂﬁﬂeg'p@esshre A5 36 hama, tovdtadinisssiawdré@ wehpaoni que in
foregoing Exanple 1 is that the 8i 02 particles are flne@éggsg rsed in the

matrix ahe oytm@s@ntered FPgipagt was &urthen by Wil splefsele IBf 3PFe si 02
particl gs et'}@(/@g‘ée@a@fe'ﬂﬁ o?‘@ﬁ%iﬁ Aaephtknbdeof eapect i ve particles of the
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t heoxi de phaselneﬁmmpie 1andighsdensity target wompioh i latiyadegsiy eraedadt ar get

3re shoygin JaBl ey 7R ure imade [[PBR2bFARP M bbithe*@iMcE dthe
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
15 oxide phase was 1.6 pym?® 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
(i m?) Co Cr Pt Ru | Ta0s | S0, | Cra0
Example 1 1.6 balance 11.69 - = = 733 0.92
Comparative 24 balance | 11.75 - - -~ 725 | 026
Example 1 B
Example 2 20 balance 15.84 17.92 412 0.96 6.09 0.89
OnegrstE 2.7 balance | 1573 | 17.96 | 387 | 085 | 6.11 0.22
Example 2

20 [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 pm, a Cr powder with an average grain
size of 2 pm, and a SiO, powder with an average grain size of 1 um were prepared.
25 These powders were respectively weighed at a weight ratio of Co powder
81.45 wt%, Cr powder 10.72 wt%, and SiOz powder 7.83 wt% so as to achieve a
target composition of 12.00 Cr, 7.58 SiO,, and remainder Co (mol%). The difference
with Example 1 is that the Cr,O3; powder is not added.
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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 G powder with an average
grain size of 2 pm and a Si02 powder with an average grain size of 1 pm
were prepared. 25 These powders were respectively weighed at a wejght
ratio of Co powder 81.45 wt% C powder 1012 wt % and 'Tfép%%%@?‘%?.% wt %
so as to achieve a target conposition of 12.00 Cr, 7,58 Si 09, and renai nder
chchm %P. TthAflte'; meng thaset rovieasrpb evith Examplat!, theeobfefromxegdvieteri s not
added. / i 794 ] Xi e Lt h
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of 180 nmm and a thi ckness of mm f,032. 71l n Conparative Exanple 1, a high
densi tyqéﬁ%@’cmiaﬁg\ﬂ"IFFﬁn???eOfrima’ti ve density exceeded 99% was obtai ned as

\t/vihte m,togygn?l ef 1-C|OnTh}%)n{pt%?FétWeEXE'k§rﬂF% Tpan_w@bmhyitywmrghteimwmmhmé lutivace of
et o nparative anpl e usi, a L scannj ng el.ectron

mi cr oscélgasipysergesded sHwas o .agl_edzas Aﬁtﬂg@ﬁmpﬁ)eﬂn%éﬁﬁ?i"vég%yg%l e 1,

the Si O%beéMrigC I’%Spbl'i’shbaesdﬁc@ S 8ld Qg@Nas ConfparatRar SgarhpleCOMRHG aon t o

Exanple 1. And the average area of the respective parti Cl'qefZ@Of t he oxi de

p@uaze wssaming gi@tromﬁeicms@pagéSEWés showmi Figs ge £8i SOWRain LOMPETEWE he

oxi de p ; L : n } i idoArtget are
shown i ﬁagi e 1%%@3%?@& Ifﬁat#%@aggrgﬂey.%ﬂésfe .fa‘%gé?ﬁgé rld;\?vo r%rgj?“esrroiaalg powder
in Exanrﬂmrrmle 4. Aod thenaearage Ereanf hedesppstive apriclesf thg oxidgphage Waspowder
wth an g raj ' 0 Fpémg | ; in size
of 2 pmf‘gﬁkﬁ' Eggxé)re Pavéis‘alit éﬁegn&:a&g?'[a%ggg&gi n S|§%°mﬁ%°§%e%§%$g%'§g%pomer
Wi th an amalysisgd tigr edmpsnents obnfRyuping the BrdE2 appsieyn ini Tabled. aver age grain
%z%ogﬁ 1 pm and a Cr203 powder with an average grain size of 0.6 pmwere
pr epar eg Ie.2) These powders were respectively weighed to achieve a
target ¢6N¥BRPPon of 16 &, 18 Pt, 4 Ru, 1 Ta203, 6 5102, 0.75 COr203, and
remai nder Co (npk%he rhwim&ebaEesswdyrliy ExameldCd, @ GalpowdérheittCan poege, the Pt
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average grain size of 2 ym, a Ru powder with an average grain size of 2 pm, a Taz0s
20 powder with an average grain size of 2 um, a SiOz powder with an average grain size
of 1 um, and a Cr.O3 powder with an average grain size of 0.6 pm 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,0s 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

12



a ball mll pot having a volume of 10 liters together with zirconia balls
as the pulverizing nmedium and rotated and m xed for 20 hours. The
obt ai ned m xed powder was filled in a carbon nold, and hot pressed in a
vacuum at nosphere under the follow ng conditions; namely, tenperature of
1150C, 30 holding tine of 2 hours, and applied pressureTaP28/MPa47 t O
obtain a sintered conpact. The obtained sintered conpact was further cut
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obt ai ned sh 4dgded conpact was further cut with a lathe to obtain a
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[0042] In Comparative Example 2, a high density target in which the relative

25 density 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

30 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

13



30 the oxide phase was 2.7 pnR2. The average area of the respective
particles of the oxide phase and the anal ysis of the conponents configuring
the target are shown in Table 1. [004S) Note that, in the foregoi ng

Exanpl es and Conparative Exanples, an exanple of a typical Co-base all oy
was illustrated, but since the present invention is pr?%ﬂ?qoﬁo’%@éﬂfor
exam ni ng the |an uence when a Cr oxide is contained in a case where the
PCT/ JP2810/ 08de4hasSk GXistxirda phte enattix shase pordaimisgaConae @isxonthasdhe

cont ai nj t r ase
1oy, | HeR e p R L o L8Ry Bughoh s Bndensy Eickied AT,

t hat t hehould denéasyntoemmdesstand ihdtethapresend mvenaommaalbenmphed tpleaetahhi ch is
a Co netal .b |tself or ot her. b 41l\/breover, t he

f or egoi H'&'tr@&é catnigh jp +Gsartal bY) Eogse@gh%ﬁhg éé}’ﬁ?g ‘a case where the Si02
Ol @b@uphaﬁe exi Mosedwer, fjthﬁ f@regaingrmtarnnpées)bmeprrtmratwedfuaimpleaemaima@r e Si02
contai ns h02 0 e easy to un nd that siml results as Si02
can be 815P&f w@@r%?wcﬂb:rp@ge@gé%gg@ts IR %ﬁagmiagr{xl Q!Easgntﬂ" PURTTBRE® t hat are
basi cal lhetdgiGadiBRtags Pid)2it shbeidbeasto UNY&Blahathatasirallar resditsels Si0e
foregoing aspects. 10 | NDUSTRI AL APPLI CABI LI T present

i nvent i 6AN Pg oktajped sigee ﬂ-{PZt%ﬁéﬁs%W?@?rﬂﬁ'C%ﬁ"%E'\%@OBﬂﬁ?éafesb%'%aﬁiér sed in
Co or atlfé)sé"rhéglé FDAThe MBS RIiAVENhEN é@\#ﬁr&@ﬂ bfBetfalfegBingisspeersf i gured from a
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bavi ng an oxide which forns particles and is dispersed in an amount of 6 to
14 mol % (hereinafter refernQeLCrRaLidtPLICRBIL¢EY Phase”), the sputtering
target contains, in addition to conponents configuring the metal matrix
phas®®and the oxide phase, a O oxide scattered in or on a surface of the
oxi de phase in @he prenent mfentbors|srm|sput¢ﬁmngda@eanqm203|ng@@somdﬁaph@eosrml %
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ef f ect s COMPBBEMHY b 8“@'?9 ?h?dm?éa'a'f“@fr\’fgph@?f?’lch?ﬁ |°§5'd ‘U%&tee @505'5 i on of

i nert gaéatweal MJ§|€6h h BudadERENAb R MeSHakk &1 amamdari 65,3 el%ion neoretaabil e

di schar? her eby enabl e the production of a magnetic thi I mat a
s g

POW cos thang %%@f"'fal angsan aypiadec e gl iherrgapeciye PAgRSS QNN Pde phase
di sper S%Qld'erbhgge‘?é 2.9 \fr® & Ib&Y TIHESEis sslb%to'd@mtsi&@rélﬁpﬁé‘aubé & arhoantmagnet i c

thin filmof magneti c recordi ng nme in particular _a granul ar magneti c

recor di 9§ genemteﬁ partieigsdthapegh ﬁ@ﬁ)m@ﬁwqrﬁ@nﬁe*ﬁ'ﬁhrﬁﬂr@ﬁlcayomﬁbHE“{ P¥ideecor di ng

system 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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PCTI J P2010/ 067947 CLAIMS 1. A sputtering target conprising an oxide phase

di spersed in Co or a Co alloy phase, wherein the sputteraﬁ.gwgg@%gz%{éi i ng

configured froma nmetal matrix phase contai ning Co, and

Si 02 and haying an oxide which forns particles and is dispersed in an
anmount of 6 to 14 nol % (herei nafteCLAEI8rred to as the "oxide phase"), the
sputtering target contains, in addition to conponents configuring the netal
mat ri x phase and the oxi de phase, a O oxide scattered in or on a surface

of they oxide pRaggitieRngNaffEBWomSsify AnBxkile Phaver gispadeleascsd rm £ ol %
and an average area of ‘the respective particles contained in the oxide
phase albyxnlaagmvhareinethe. sputtermgetasgel tseeonfigured dem comsitalsmalixaPhasa de

phase di spersed. in or e k 0 i in the
nmet al qpéﬁg'm?gpg:é’seari%g %p§8%?®t£%¢{% Ff?ﬁ%ﬁ{agﬁ@-%aggdgl ng{c hc\(fJgn"f‘Tfasieni ng 6
to 40 pEridesfandris arperdr! ihairpamdent b 1y 140mol98 (erélpahiesefadrédio esthai ni ng
6 to 40 nol % of Cr, 8 to 20 nol % of Pt and the renmai nder being 3. The

. . an e Co.

sput t €Ki PRAsRS). therfpuiiering tangebgpaiainh 48 @dgitiapeloseuMponems sPNHIWH G | oy
phase RETRedl Alth,Cofibl Shd 1 oflidibihde, SRFCSIdR {DRePAPH oidh 4 SBliaLaBFE | S
3.5 X accrn or Tess. . € "sputtering target conprising an oxi de
phase thespédes pasd irCanamaeurofal. B oyolphas enarecandliesg than dny nwi%, @hdcdrai ns 1
to 3, wherein the relative densjfy i S 98% or, nore, . 2

average area of the respective particles contalneg in the oxide phase is 2.0 um® or less.

2. The sputtering target comprising an oxide phase dispersed in Co or a Co

alloy phase according to claim 1, 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.

3. The sputtering target comprising 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'® Qecm 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.
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