1 Patent Application W C. Heraeus GrbH Materi al
m xture, sputter target, nethod for its production
and use of the material mxture This invention relates
to a material mxture conpri;sing a cobalt-based all oy
as the predom nant conponernt, a sputter target, as
well as a nmethod of production for it. Materi al
m xtures conprising a cobalt-based alloy as the
predom nant conponent are known, for exanple, fromUS
6, 759, 005 or from DE 195 08 535 Al. These materi al
m xtures are used, interaila, to create thin |layers
as magnetic functi on | ayers, especially in nagnetic
data storage technology; or the material m xtures
formthese | ayers, respectively. Due to the
requi renents on a high capacity of these |ayers, the
requi rements on the | aydtatenttAppligationr e i ncreasi ng and
thus on the sputter targets which are used for the
producti on of the | ayeW. €ileraeusi@mbliayers are
preferably produced by sputtering. The invention is
based on {flﬁéeliﬁijmure.esmﬂt&rW‘Dehimg}hpdéokiﬂ%wpduﬂﬁoni al
m xtures with regarand use oftematejabmidxdure operti es.
The objective is solved by the independent clains.
Advant ageous enbodi nents result fromthe dependent
clains. A cobalt-based alloy as the predom nant
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The invention is based on the objective of improving the known material mixtures with regard to

their magnétic properties.

The objective is solved by the independent claims. Advantageous embodiments reéult from the
dependent claims. A cobalt-based alloy as the predominant component —i. e. with a perqentage'
of more than 50 weight % — which addiﬁonalty comprises at least 'FiOx as the smaller compo-
nent, has significantly 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), slec-

trically conductive titanium oxide being present as a powder with a particle size ranging from 0.1 .

- to 50 pm. With TiO,, x is preferably between 1.5 and 1.998.



fromthe oxi de powder and a netallic powder fromthe
cobal t-based all oy. The sputter target preferably has
a density of at least 95 % of the theoretic density of
its material. It is produce such that a powder of a
cobal t-based alloy is mxed“with a T|CMpomder and the
powder mixture ti will be hot pressed. It is here
advant ageous that the powder m xture is pressed hot |,
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m xed for 24 hours wth 120 g of a powder from
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pressing form and compressed in a vacuum press at 1,1 00° C with a compacting pressure of 30
MPa. The accordingly hot-pressed sputter target from the deec_ribed material mixture (CoCr12
TiO,) has a relative density of 98.0 % of the theoretioal density. A heta!logmphio seotion prepa-
ration shows avery homogeneous distribution of the electncally conductive TiO, particles in the |

cobalt alloy matrix.

~ Another example is the analogously produced Co/Pt18 at% /Cr10 at% / T'O,B mol%




MPa. The accordingly hot-pressed sputter target from
the described material mxture (CoCr12 TiO) has a
relative density of 98.0 % of the theoretical density.

A netal | ographi c section prepa- ration shows a very

honbgeneous distribution qf the electrically
conductive TiOx particles™in the cobalt alloy matrix.
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Material mxture conprising a cobalt-based alloy. as
t he predomi nant conpor ent, char- acterized jn that
b i lqagt comporg'ent. char-

1. Midtérisl ovietlite,copnprisitigraicehaltrhased alipyoas the preder

gdt@%n%@r pacterized in that
W‘ggﬁ%al ne Sérﬂérﬂg%tﬁa% ferial mixture
according to cl a| m 2, characterized in that TIOx is
ed/iH it 1RO, 18 odntdifed with x < 2.
2 Q‘gg’@%‘“ﬁg‘"ﬁl nyo toﬁair?ﬁia ?éftr?sﬁzlto 3, characterized -
inthat TiOx Is contained In particle formwith a
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<fhgobcterized inthat it is forned of a mxture of a
nmetal | i c powder and an oxide powder. 6. Sputter target
froma material . m xture according to any one of th
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the productl on of a sputter target according to claim

5. 6 or 7, charactﬁrltzed in ‘aﬂaﬂ’%‘"ﬁs}ﬁ M%mdlgthamis

forRed RPRIRECarIbI4 HictalicpdWieriindmaskid®dpowdidrhod

according to claim8, characterized in that the
powdet ' m xture |s pressed hot axially or hot

adcordirRy to dnytnstof tite claines tito§.
6" I!tﬂft%gny one o)émé @Fdrrlgél to 5 as a sputter target.
Sputter target according to claim 8, 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 powdsf mixture is pressed .hot
axially or hot isostatically. ,

it

10. Use of a material mixture according to-any ene of the claims 1 to 5as a ‘sputter tamgat.



