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material mxture The invention relates to a nateri al

,JLMMonHl n| ng, as a naih constituent, a

ion thereof. Material m xtures contai ning,
onstituent, a cobalt-bas&uraefesgnce: £1R4AHWO
for-exam ple, from us 6, 759, 005 or 19 1CQnteBE2006 08 535
A~ ~These material m xtures are used, inter alia, to

cobal t W\ﬁ\ all oy, a sputter target and a nethod for

HW\HMHWIHW 'naﬁﬁéﬁe?.s "Gata Storage technol - oy or,

resp Jvely, the material mxturesformtheselayers
o the requi r ementRatent Applicgtioncapacity of these

Iayers the requirenents on the layer materials are

i ncreasi ng and t hus oW. €hHeragustGmbHt ar gets which are

used for the production of the |ayers since these

| ay eMatarial mpixture; aputjer targadmethadfor the praduction thereof

i nvention is basedndrusernf the materialanisturenpr ovi ng t he

known material mxtures with regard to their nagnetic

properties. The objective is solved by the independent

cl ai ms. Advant ageous enbodi nents result fromthe

dependent clains. A cobalt-based alloy as the nmain

The ingeytionirelatastto a mategal mikture eontainiog rasegyeaif constitventt Agab@Bbased
alloy, %ﬂg@r& tgr‘gét éﬁﬁ!é:memoﬁq éﬁﬁﬁlt‘jtl Elops Ti O as the
S er

onsti t uent, cantly i nproved
magneti c properties and IS thus as a thin | ayer,

Mater@Ehb@ires Hé)rttgimnﬁ, 105 RS stiRient, a cobalt-based alloy are known, for exam-
ple, from US 6,759,005 or from DE 195 08 535 A1. These material mixtures are used, inter alia,
to create thin layers as magnetic function layers, especially in magnetic data storage technol-
ogy; or, respectively, the material mixtures form these layers. Due to the requirements on a high
capacity of these layers, the requirements on the layer materials are increasing and thus on the
sputter targets which are used for the production of the layers since these layers are preferably
produced by sputtering.

The invention is based on the objective of improving the known material mixtures with regard to

their magnetic properties.

The objective is solved by the independent claims. Advantageous embodiments result from the
dependent claims. A cobalt-based alloy as the main constituent — i. e. with a percentage of
more than 50 weight % — which also at least contains TiO, as the smaller constituent, has sig-
nificantly improved magnetic properties and is thus, as a thin layer, better suitable for magnetic
data storage. Such materials are preferably deposited as thin layers by means of the sputter
technique. Particularly good homogeneity in depositing sputter material from the sputter target

on a substrate will be achieved by the oxygen-reduced (sub-stoichiometric), electrically conduc-
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dat a storage. Such materials are preferably deposited
as thin layers by neans of the sputter technique.
Particul arly good honpbgeneity in depositing sputter
material fromthe sputter target on a substrate wll
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sputter target produced therefromis preferably forned
fromthe oxi de powder and a netallic powder fromthe

The m‘é@%' hixRAe %F’ r@éde@ﬁvel Qesgﬁﬁé‘rtt%@'et bf%rdﬂgéd th@fe%ﬁ@%?}éfeﬁﬁ? formed

density of | east % o0 he theoretic
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is hot prék&dd. |é)ﬁe|€%tdvar‘ut§§’§5@tth§taﬂlwé %owi{é}%lmf@irs lp%ss% )ﬁg%)ﬁacﬂy or hot

accordi ng to the ihvention resu In sto
isostatigally T*\?é?%/tem'g’wxf@m@a%qcpsﬁimgﬁﬁé@e heention r¢$L®4n storagenmadiems of a

very high o@b@é@rﬁh’éyYha]vé a‘mbo/?yé@éﬁtg?@bf BrefSRAcY I8 FRI% neBmMR! A metallurgi-
production of these naterial m xtures or,
cal meﬁﬁ%@f'w ef these matesig mixksemen FREPEpiMelve thet corgspendingssputter targets

is difficiitith iripbdsibidsihtP P TePinfic Tid\ ek fﬁ%} fl%'ﬂ/@mh%g E@‘alﬁ%%%@d alloy. As a

not alloy with the cobalt-based
rule, "T?ébﬁ%iﬁ?'é {fringof Ft@x@gﬂ@feswte»thq)@nbtaitnhaégd piygnelhdoes not result in a

homogﬁ:‘hgaué magsiad %%@Nm@@ll&rg%?&ro@@éﬂoﬁ‘?ﬁ'é{h&dé é}e%lsocrroblematlc since

eneous materi al met al rgli cal ction
there 'M%%S@“SF‘@”%I as’@'xﬁi'rgdkfp'é'ﬁﬁ‘t h%wge?rh@etaIllcrp@ﬂ@'quandmrqrw@ particles

and, oﬁﬁ‘l@e aRBehara, H1tédhﬂﬁ:ap§&}ﬁE€HﬂoB%H\§é‘d%u§@Faﬂh e%‘?n %rstphﬁéreﬁrocess re-
ceram c particles and, on the other hand

sult if ?'@“éﬂ?ﬁ"&f éﬂsu?é'ﬂg fefani¢ Bptichs BeRIBS R ImsALieE roais (Seprisingly, these

problefiRUidre alsRI<dRRE By tife indettioni f el ectrical Iy insulating
ceramc partl cles are pr esent in sputter tar gets

Surprisingly, these
The invention is explained below by an exemplary embodiment.

In a tumble mixer, 880 g of an inert gas atomized powder of a cobalt chromium alloy with a
chromium part of 12 weight % is mixed for 24 hours with 120 g of a powder from pre-treated
TiOy. The mixture can also be prepared with another standard mixing method; thus, for exam-
ple, with a ball mill or a drum mixer. The TiO, powder is pretreated by vacuum annealing in a
reducing atmosphere at a temperature of approx. 1,400° C. The oxygen content in TiO, powder
will be reduced by the oxygen-reducing annealing by approx. 2 weight % (versus the
stoichiometric oxygen content). Thereafter, the reduced TiO, powder is screened with a screen
of 50 ym mesh size. In a tumble mixer, the TiO, powder with a particle size of less than 50 ym
will be homogeneously mixed, for 24 hours, with the powder from the cobalt chromium alloy.
Thereafter, the resulting mixture of the cobalt chromium alloy and 9 mol% TiOy is filled into a hot
pressing form and compressed in a vacuum press at 1,100° C with a compacting pressure of 30
MPa. The accordingly hot-pressed sputter target from the described material mixture (CoCr12

TiO,) has a relative density of 98.0 % of the theoretical density. A fnetallographic section prepa-
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stoichionetric oxygen content). Thereafter, the
reduced Ti OX powder is screened with a screen of 50
pm nmesh size. In a tunble m xer, the Ti Ox powder wth
a particle size of less than 50 pm w Il be
honogeneously m xed, for 24 hours, with the powder
fromthe cobalt chromumalloy. Thereafter, the
resulting m xture of the cobalt chromumalloy and 9
ml % TiOX is filled into a hot pressing form and
conpressed in a vacuum press at 1,100 Cwith a
conpacting pressure of 30 MPa. The accordingly
hot - pressed sputter target fromthe described nmateri al
m xture (CoCrl2 TiOx) has a relative density of 98.0
% of the theoretical density. A netall ographic section
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conductive TiOX particles in the cobalt alloy matrix.
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WO 2007/ 042255 PCT/ EP2006/ 009766 5 Patent O ains 1.

Material m xture containing, as a main constituent, a
cobal t - based all oy, characterized in that it also at
| east contains TiOx. 2. Material m xture according to

wozod)’(/}ogizg% 1, characterized in that TiOx i s contai ne c%ﬂz'ﬁos/oosns
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3. Material mxture according to claim 2]
characterized in that TiOx is contained with 1.5 < x
< 1.998. 4. Material mxturesaccording to any one of
the clains 1 to 3, characterized in that TiOX is
contained in particle formwith a particle size
ranging from0.1 to 50 pm 5. Material mxture
according to any one of the clains 1 to 4,
characterized in that iPatentGlaimeed of a nmixture of a
nmetal lic powder and an oxi de powder. 6. Sputter target
f : i m.xt . L. h . .
- AR RS bhfing, Ut £ RO RRAE 3 B BB pl hpppoterized in
ctharihalse et least dontainsaltiOi.t conprises a density of at
| east 95 % of the theoretical density. 8. Method for
the production of a sputter target according to claim
. eMaterigl mixhiae aetosding txiclaim 1 tdhatacterigedvirethaf TiGrisaontained with x < 2.
cobalt-based alloy is mxed wwth a Ti Ox powder, and
the powder mxture is hot-pressed. 9. Method
. aMateridi migture actaadiing 8 claima?. aabaeacterigdd imthahEO, istveniadnederith 1.5 < x
niXtgage is pressed hot axially or hot isostatically.
10. Use of a material m xture according to any one of
the clains 1 to 5 as a sputter target. CONFI RVATI ON

. B rim SR B AQRE 2 dne of the claims 1 to 3, characterized in that TiO, is

contained in particle form with a particle size ranging from 0.1 to 50 um.

Material mixture according to any one of the claims 1 to 4, characterized in that it is

formed of a mixture of a metallic powder and an oxide powder.
Sputter target from a material mixture according to any one of the claims 1 to 5.

Sputter target according to claim 6, characterized in that it comprises a density of at

least 95 % of the theoretical density.

Method for the production of a sputter target according to claim 6 or 7, characterized in
that a powder from a cobalt-based alloy is mixed with a TiO, powder, and the powder

mixture is hot-pressed.

Method according to claim 8, characterized in that the powder mixture is pressed hot
axially or hot isostatically.

10. Use of a material mixture according to any one of the claims 1 to 5 as a sputter target.
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