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CLAIMS

1. A stack, comprising;:

a substrate;

a magnetic recording layer; and

a TiN-X layer disposed between the substrate and the magnetic recording layer,
wherein X is a dopant, the TiN-X layer comprising at least about 60% TiN by volume and

wherein X is either TiO, in an amount greater than 0% and less than or equal to about 40%

by volume or X is ZrOy in an amount greater than 0% and less than or equal to about 30%

by volume.
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32.  The stack of claim 1, wherein the magnetic recording layer comprises:

magnetic crystalline grains comprising at least one of FePt, FeXPt alloy, FePd,
FeXPd, CosPt; and

a non-magnetic segregant disposed between the crystalline grains and comprising
at least one of an oxide, nitride, boride, and carbide material.

43.  The stack of claim 1, wherein X is TiO, and X is present in the TiN-X layer in an ‘

amount greater than 0 and less than or equal to about 40 vol. %.

54, The stack of claim 1, wherein X is ZrO,-ZrO, and X is present in the TiN-X layer ‘

in an amount greater than 0 and less than or equal to about 30 vol. %.

65.  The stack of claim 1, wherein: ‘
X comprises TiOy; and
the magnetic recording layer comprises magnetic crystalline grains and non-
magnetic segregant disposed between the crystalline grains and the crystalline grains have

an average diameter in the plane of the magnetic layer that is less than about 8.5 nm.
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76. The stack of claim 1, wherein:

X comprises ZrO.Zr0O,; and

the magnetic recording layer comprises magnetic crystalline grains and non-
magnetic segregant disposed between the crystalline grains and the crystalline grains have

an average diameter in the plane of the magnetic layer that is less than about 6 nm.

87.  The stack of claim 1, wherein the magnetic recording layer comprises magnetic
crystalline grains of FePt and a non-magnetic segregant comprising SiOx and C disposed
between the crystalline grains, the magnetic layer comprising SiOx in an amount between

about 35 and about 45 vol. % and C in an amount of about 20 vol. %.

98.  The stack of claim 1, wherein a thickness of the TiN-X layer less than about 30

nm.

109. The stack of claim 1, further comprising a soft magnetic underlayer comprising
one or more of CrRu and MgO, wherein the TiN-X layer is disposed on the soft magnetic

underlayer.

1110. The stack of claim 289, wherein a thickness of the TiN-X layer is between about 5

nm and about 10 nm.

1211. The stack of claim 1, wherein X is TiO2 and the TiN-X layer comprises
TiO0.45No 5.

1312. The stack of claim 1, further comprising an undoped TiN layer arranged between
the substrate and the TiN-X layer.

1413. The stack of claim £312, wherein heat conduction through the TiN-X layer normal ‘

to the stack surface is greater than lateral heat conduction in the TiN-X layer.

1514. The stack of claim 1, wherein an amount of X in the TiN-X layer varies in a

direction normal to the stack surface.
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1615. The stack of claim 4514, wherein the TiN-X layer comprises TiOyN1.y, wherein y ’

varies in a direction normal to a surface of the stack.

1716. The stack of claim 4514, wherein the TiN-X layer comprises ZrTiOyN.y, wherein ’

y varies in a direction normal to a surface of the stack.

1817. A method, comprising:

forming a TiN-X layer by co-depositing TiN and X, wherein X comprises one of at
least one of TiO, and ZrO,-MgO;HOHO - ZHN,ZFOZFO o HEN-HIO-AIN-anrd-AlLO3;
and

epitaxially growing an FePt magnetic layer on the TiN-X layer, the TiN-X layer

comprising at least about 60% TiN by volume and wherein X is present in the TiN-X in an

amount greater than 0% and less than or equal to about 40% by volume.

2018. The method of claim 4817, further comprising forming a soft magnetic underlayer,

wherein the TiN-X layer is grown on a soft magnetic underlayer.

2119. The method of claim 4817, wherein the soft magnetic underlayer comprises one or ‘
more of CrRu and MgO.

2220. The method of claim 4817, further comprising forming a TiN layer, wherein the ‘
TiN-X layer is formed on the TiN layer.



