
What is claimed is: 

A method for making a perpendicular magnetic recording disk comprising: 

pro 	ding a substrate; 

fonnin:. on the substrate a plurality of grains of a substantially chemically-ordered 

alloy comprising P snd an element selected from Fe and Co, the grains being covered by a 

plurality of layers of g 	hitic carbon; and 

etching the carbon 	ers to expose said grains. 

2. The method of clai 	1 further comprising, after exposing said grains, 

depositing Pt, said selected element an. carbon simultaneously onto the exposed said grains 

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

plurality of layers of graphitic carbon over the , creased-thickness grains. 

3. The method of claim 2 wherein, after e 'osing said grains, depositing Pt, said 

selected element and carbon simultaneously comprises dep 	iting Pt, said selected element 

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

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

se - eted element and carbon simultaneously comprises depositing Pt, said selected element 

and c .1 $ on simultaneously onto a substrate maintained at a temperature between about 350 

500 °C an. thereafter annealing the deposited Pt, said selected element and carbon to a 

temperature b 	en about 500 to 700 °C for between about 10 to 120 minutes. 

5. Them:od of claim 1 wherein etching comprises etching with a chemically 

reactive plasma of Ar an 	drogen (H2). 

6. The method of clai . 1 wherein forming said grains covered by said carbon 

layers comprises depositing Pt, said s. ected element and carbon simultaneously onto a 

substrate maintained at a temperature bet 	-en about 500 to 700 °C. 

7. The method of claim 1 wherein fo • ing said grains covered by said carbon 

layers comprises depositing Pt, said selected element . d carbon simultaneously onto a 

substrate maintained at a temperature between about 350 • 500 °C and thereafter annealing 

the deposited Pt, said selected element and carbon to a tempe 	re 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 	urality of grains 

a substantially chemically-ordered alloy comprises fonning a substantially ch• 	wally- 

ordered pseudo-binary FePtX alloy in the Llo phase, where X is one or more of 	Au, Cu, 

of 

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

a 	bstantially chemically-ordered alloy comprises forming a substantially chemically-

ordere. .seudo-binary CoPtX alloy in the Llo phase, where Xis one or more of Ni, Au, Cu, 

Pd, Mn an. 	. 

10. Th- . ethod of claim 1 wherein said grains are also separated from one another 

on the substrate by a p 	rality 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 	rther comprising, after exposing said grains, 

depositing Pt, said selected element, carbo 	and a segregant selected from one or more of 

Si02, Ti02, Ta0x, SiC, SiN, TiC, and TiN. 

12. The method of claim 1 further comprisi •, after exposing said grains, 

depositing a layer of ferromagnetic material directly on an. n 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 com asing Fe and Pt and a plurality of layers of graphitic carbon, the carbon layers 

generally enca sulating the FePt grains; 

etching th- 	arbon layers in Ar and hydrogen (H2) to expose the tops of said FePt 

grains; and 

depositing Fe, Pt a . 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 incre. ed-thickness grains. 

14. The method of claim 13 w -rein forming said grains encapsulated by said 

carbon layers comprises depositing Fe, Pt an. 	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 simulta -ously while maintaining the 

substrate at a temperature between 350 to 500 °C and thereafter a 	ealing the deposited Fe, 

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

minutes. 
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16. The method of claim 13 wherein depositing Fe, Pt and carbon simultaneously 

on , 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. 

17. Th- I ethod of claim 13 wherein depositing Fe, Pt and carbon simultaneously 

onto the exposed FePt . ains to increase the thickness of said grains comprises depositing Fe, 

Pt and carbon simultaneou 	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 a h illt 10 to 120 minutes. 

18. The method of claim 13 w . ein forming a plurality of grains of a substantially 

chemically-ordered alloy comprising Fe and P 	omprises fonning a substantially chemically- 

ordered pseudo-binary FePtX alloy in the Llo  pha 	where X is one or more of Ni, Au, Cu, 

Pd, Mn and Ag. 

19. The method of claim 13 wherein etching the cai ,on layers further comprises 

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

20. The method of claim 19 wherein depositing Fe, Pt and carb• • simultaneously 

onto the exposed FePt grains comprises depositing one or more segregant mat -  als selected 

from SiO2, TiO2, Ta0x, SiC, SiN, TiC, and TiN. 
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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 Pe and Co, the grains being cov- 
ered by a plurality of layers 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 oflayers 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-
taneously 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 
(H2). 
5. 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 
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 
maintained at a temperature between about 350 to 500° C. and 
thereafter 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 thrilling 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 L10  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 L I 0  phase, where X is one 
or more of Ni, Au, Cu, Pd, Mn and Ag. 

9. The method of claim 1 wherei❑ 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 Si0,, TiO,, 
Ta0„, 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 plurality of grains of a substan-

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

etching the carbon layers in Ar and hydrogen (H2) 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 layers 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 method of claim 11 wherein forming said grains ,. 
encapsulated by said carbon layers comprises depositing Fe, 
Pt and carbon simultaneously while maintaining the substrate 

between 350 	500° at a temperature 	 to 	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, 
Pt and 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 1.0 to 120 
minutes. 

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

dered pseudo-binary FePtX alloy in the L10  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 substantially 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 Si0,, TiO,, TaQ, 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 chemically-ordered alloy comprising Pt and an 
element selected from Fe and Co, the grains being cov- 
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erect 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,, Ti0„, Ta0„, 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 gains 
of a substantially chemically-ordered alloy comprising 
Fe and Pt and a plurality of layers ofgraphitic 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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