What is claimed is:

A method for making a perpendicular. magnetic recording disk comprising:
proWding a substrate;

n the substrate a plurality of grains of a substantially chemically-ordered
alloy comprising PNand an element selected from Fe and Co, the grains being covered by a
plurality of layers of gryphitic carbon; and
etching the carbon Myers to expose said grains,
2. The method of claim\l further comprising, after exposing said grains,
depositing Pt, said selected element andcarbon simultaneously onto the exposed said grains

to increase the thickness of said grains, the\yimultaneously deposited carbon forming a

plurality of layers of graphitic carbon over the Wcreased-thickness grains.

3, The method of claim 2 wherein, after eXRosing said grains, depositing Pt, said
selected element and carbon simultaneously comprises dep¥siting Pt, said selected element

and carbon simultaneously onto a substrate maintained at a tendgerature between about 500 to

700 °C.
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4, The method of claim 2 wherein, after exposing said grains, depositing Pt, said

sected element and carbon simultaneously comprises depositing Pt, said selected element

reactive plasma of Ar and¥Ygydrogen (H,).
6. The method of claiyg 1 wherein forming said grains covered by said carbon
layers comprises depositing Pt, said sd{ected element and carbon sitnultaneously onto a
substrate maintained at a temperature betWgen about 500 to 700 °C.
7. The method of claim 1 wherein forXing said grains covered by said carbon
layers comprises depositing Pt, said selected element ¥ad carbon simultaneocusly onto a
substrate maintained at a temperature between about 350 I 500 °C and thereafter annealing
the deposited Pt, said selected element and carbon to a temper§ture between about 500 to

700 °C for between about 10 to 120 minutes.

8. The method of claim 1 wherein forming on the substrate a Wurality of grains of
a substantially chemically-ordered alloy comprises forming a substantially ch
ordered pseudo-binary FePtX alloy in the L1 phase, where X is one or more of

Pd, Mn and Ag.
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9. The method of claim [ wherein forming on the substrate a plurality of grains of

bstantially chemically-ordered alloy comprises forming a substantially chemically-

on the substrate by a pNyality of layers of graphitic carbon, and wherein etching the carbon
layers comprises etching b&h the carbon layers covering the grains and the carbon layers

separating the grains.

11. The method of claim 1 Nyther comprising, after exposing said grains,
depositing Pt, said selected element, carboMand a segregant selected from one or more of

8103, TiO3, TaOy, SiC, SiN, TiC, and TiN.

12.  The method of claim 1 further comprisidg, after exposing said grains,
depositing a layer of ferromagnetic material directly on andNn contact with said exposed
grains, said ferromagnetic layer being exchange coupled with s\d grains of Pt and said

selected element.
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13. A method for making a perpendicular magnetic recording disk comprising:
providing a substrate;

orming on the substrate a plurality of grains of a substantially chemically-ordered
alloy comiXising Fe and Pt and a plurality of layers of graphitic carbon, the carbon layers
generally encaksulating the FePt grains;

etching the\garbon layers in Ar and hydrogen (Ha) to expose the tops of said FePt
grains; and

depositing Fe, Pt ahd carbon simultaneously onto the exposed FePt grains to increase
the thickness of said grains, th§ simultaneously deposited carbon forming a plurality of layers
of graphitic carbon over the increaged-thickness grains.

14, The method of claim 13 wDMgrein forming said grains encapsulated by said
carbon layers comprises depositing Fe, Pt and\arbon simultaneously while maintaining the
substrate at a temperature between 500 to 700 °C.

15. The method of claim 13 wherein forming \id grains encapsulated by said
carbon layers comprises depositing Fe, Pt and carbon simultabgously while maintaining the
substrate at a temperature between 350 to 500 °C and thereafter atdgealing the deposited Fe,

Pt, and carbon to a temperature between about 500 to 700 °C for betwgen about 10 to 120

minutes.
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16.  The method of claim 13 wherein depositing Fe, Pt and carbon simultaneously
the exposed FePt grains to increase the thickness of said grains comprises depositing Fe,
Pt and\arbon simultaneously while maintaining the substrate at a temperature between 500 to

700 °C.

ethod of claim 13 wherein depositing Fe, Pt and carbon simultaneously
onto the exposed FePt Wains to increase the thickness of said grains comprises depositing Fe,
Pt and carbon simultaneouy while maintaining the substrate at a temperature between 350 to
500 °C and thereafter annealin®\the deposited Fe, Pt, and carbon to a temperature between

about 500 to 700 °C for between abut 10 to 120 minutes.

18, The method of claim 13 wh¥ein forming a plurality of grains of a substantially
chemically-ordered alloy comprising Fe and PN¢omprises forming a substantially chemically-
where X is one or more of Ni, Au, Cu,

ordered pseudo-binary FePtX alloy in the L1g pha

Pd, Mn and Ag.

19.  The method of claim 13 wherein etching the carQon layers further comprises

etching the carbon between the grains to remove substantially all oXthe carbon.

20.  The method of claim 19 wherein depositing Fe, Pt and carbdg simultaneously
onto the exposed FePt grains comprises depositing one or more segregant mat

from SiO, TiO,, TaO,, SiC, SiN, TiC, and TiN.

H5J920120049US1 19



What is claimed is;
1. A method for making a perpendicular magnetic record-
ing disk comprising:
providing a substrate;
forming on the substrate a plurality of grains of a substan-
tially chemically-ordered alloy comprising Pt and an
element selected from Fe and Co, the grains being cov-
ered by a plurality of lavers of graphitic carbon;

etching the carbon layers to expose said grains; and

depositing Pt, said selected element and carbon simulta-
neously the said grains to increase the thickness of said
grains, the simultaneously deposited carbon forming
plurality of layers of graphitic carbon over the increased-
thickness grains.

2. The method of claim 1 wherein, after exposing said
grains, depositing Pt, said selected element and carbon simul-
taneously comprises depositing Pt, said selected element and
carbon simultaneously onto a substrate maintained at a tem-
perature between about 500 to 700° C.

3. The method of claim 1 wherein, after exposing said
grains, depositing Pt, said selected element and carbon simul-
tancously comprises depositing Pt, said selected element and
carbon simultaneously onto a substrate maintained at a tem-
perature between about 350 to 500° C. and thereafter anneal-
ing the deposited Pt, said selected element and carbon to a
temperature between about 500 to 700° C. for between about
10 to 120 minutes.

4. The method of claim 1 wherein etching comprises etch-
ing with a chemically reactive plasma of Ar and hydrogen
(H).

S. The method of claim 1 wherein forming said grains
covered by said carbon lavers comprises depositing Pt, said
selected element and carbon simultaneously onto a substrate
maintained at a temperature between about 500 to 700° C.

6. The method of claim 1 wherein forming said grains
covered by said carbon layers comprises depositing Pt, said
selected element and carbon simultaneously onto a substrate
maintamed at a temperature between about 350 to 500° C. and
thereafier annealing the deposited Pt, said selected element
and carbon to a temperature between about 500 to 700° C. for
between about 10 to 120 minutes.
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7. The method of claim 1 wherein forming on the substrate
a plurality of grains of a substantially chemically-ordered
alloy comprises forming a substantially chemically-ordered
pseudo-binary FePtX alloy in the L1, phase, where X is one
or more of Ni, Au, Cu, Pd, Mn and Ag.

8. The method of claim 1 wherein forming on the substrate
a plurality of grains of a substantially chemically-ordered
alloy comprises forming a substantially chemically-ordered
pseudo-binary CoPtX alloy in the L1, phase, where X is one
or more of Ni, Au, Cu, Pd, Mn and Ag.

9. The method of claim 1 wherein said grains are also
separated from one another on the substrate by a plurality of
layers of graphitic carbon, and wherein etching the carbon
layers comprises etching both the carbon layers covering the
grains and the carbon layers separating the grains.

10.The method of claim 1 further comprising, after expos-
ing said grains, depositing Pt, said selected element, carbon
and a segregant selected from one or more of SiO,, TiO,,
TaO,, SiC, SiN, TiC, and TiN.

11. A method for making a perpendicular magnetic record-
ing disk comprising:

providing a substrate;

forming on the substrate a pluralitv of grains of a substan-

tially chemically-ordered alloy comprising Fe and Pt
and a plurality of layers of graphitic carbon, the carbon
layers generally encapsulating the FePt grains;

etching the carbon layers in Ar and hydrogen (H.) to

expose the tops of said FePt grains; and

depositing Fe, Pt and carbon simultaneously onto the

exposed FePt grains to increase the thickness of said
grains, the simultaneously deposited carbon forming a
plurality of Tayers of graphitic carbon over the increased-
thickness grains.

12. The method of claim 11 wherein forming said grains
encapsulated by said carbon layers comprises depositing Fe,
Pt and carbon simultaneously while maintaining the substrate
at a temperature between 500 to 700° C.
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13. The methed of claim 11 wherein forming said grains
encapsulated by said carbon layers comprises depositing Fe,
Pt and carbon simultaneously while mamtaining the substrate
at a temperature between 350 to 500° C. and thereafter
annealing the deposited Fe, Pt, and carbon to a temperature
between about 500 to 700° C. for between about 10 to 120
minutes.

14. The method of claim 11 wherein depositing Fe, Pt and
carbon simultaneously onto the exposed FePt grains to
increase the thickness of said grains comprises depositing Fe,
Ptand carbon simultaneously while maintaining the substrate
at a temperature between 500 to 700° C.

15. The method of claim 11 wherein depositing Fe, Pt and
carbon simultaneously onto the exposed FePt grains to
increase the thickness of said grains comprises depositing Fe,
Pt and carbon simultaneously while maintaining the substrate
at a temperature between 350 to 500° C. and thereafter
annealing the deposited Fe, Pt, and carbon to a temperature
between about 500 to 700° C. for between about 10 to 120
minutes.

16. The method of claim 11 wherein forming a plurality of
grains of asubstantially chemically-ordered alloy comprising
Fe and Pt comprises forming a substantially chemically-or-

dered pseudo-binary FePtX alloy inthe L1, phase, where X is
one or more of Ni, Au, Cu, Pd, Mn and Ag.

17. The method of claim 11 wherein etching the carbon
layers further comprises etching the carbon between the
grains to remove substantiaily all of the carbon.

18. The method of claim 17 wherein depositing Fe, Pt and
carbon simultaneously onto the exposed FePt grains com-
prises depositing one or more segregant materials selected
from 810, Ti0,, TaO, SiC, SiN, TiC, and TiN,

19. A method for making a perpendicular magnetic record-
ing disk comprising:

_providing a substrate;

forming on the substrate a plurality of grains of a substan-
tially chemuically-ordered alloy comprising Pt and an
element selected from Fe and Co, the grains being cov-
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ered by a plurality of layers of graphitic carbon;

etching the carbon layers to expose said grains; and

after exposing said grains, depositing Pt, said selected ele-
ment, carbon and a segregant selected from one or more
of Si0,, Ti(),, TaO, SiC, SiN, TiC, and TiN onto said
exposed grains.

20. A method for making a perpendicular magnetic record-

ing disk comprising:
providing a substrate;

forming on the substrate a first layer of a plurality of grains
of a substantially chemically-ordered alloy comprising
Fe and Ptand a plurality of layers of graphitic carbon, the
carbon layers generally encapsulating the FePt grains;

etching the carbon layers to expose the tops of said FePt
grains in said first layer;

forming a second layer of FePt on said FePt grains in said
first layer by depositing Fe and Pt simultaneously onto
the exposed FePt grains in said first layer to thereby form
increased-thickness FePt grains; and

depositing a layer of ferromagnetic material directly on
and in contact with said increased-thickness FePt grains,
said ferromagnetic layer being exchange coupled with
said increased-thickness FePt grains.
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