Nanohole Patterned Media
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Abstract

An alumina nanohole array made by anodic oxidation of aluminum and filled with a
magnetic nanopillar is a promising candidate for high-density patterned media because a
magnetic nanopillar formed in a nanohole has a high magnetic shape anisotropy. This
feature, along with the effect of a large bit volume, makes the nanopillar robust against
thermal fluctuation and also makes it possible to achieve single-domain recording by
separating each nanohole using non-magnetic alumina. In this paper, we describe a process
for fabricating a head-flyable media on a glass substrate and show how its recording
characteristics are improved by narrowing the Co nanopillar pitch and incorporating a
magnetic soft-underlayer for perpendicular recording. To apply this process to bit-
patterned media, the nanoholes must be aligned circumferentially so that each nanohole
records a single bit. We therefore developed a new method for obtaining one-dimensionally
aligned nanoholes that shows promise for realizing Thit/in2 recording.

€ %

90 FUJITSU.58, 1, p.90-98 (01,2007)



Co

30

)

2.0

4 100 nm
Thit/in2 (8)

(O]

(6) 100 nm
(7)

10 20nm

Fig.1-Nanohole patterned media.
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Fig.2-Schematic illustration of process flow of
nanohole patterned media.
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Fig.3-Nanohole Patterned media. (a) Outer look,
(b) Top view SEM image(white part is Co.).
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Fig.4-Readback signal (a) One rotation envelope,
(b) 200 kFClI signal.
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Fig.5-SEM images of media with the average Co-

nanopillar pitches of 48, 31 and 19 nm.
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(b) signal-to-media noise ratio and signal.
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Fig.7-Enlarged waveform (Write procedure: Write 1 -

DC Erase - Write 2, at 2.5kFCI).
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Fig.8-Schematic illustration of nanohole patterned
media with soft-under layer.

25 kFCI

200 kFCI

,mnmmmJi m |n|'£nm WA
AL III UL llllI*Illll]lﬁllllIlllllll|m

-9
Fig.9-Typical readback waveform with perpendicular
magnetic head.
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Fig.10-Comparison of frequency dependence between
perpendicular and longitudinal recording
heads.
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Fig.11-1deally ordered nanohole by imprint method. Fig.12-Line alignment by land/groove imprinting.
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Fig.13-Line alignment with a pitch of 45 nm (Left half is land/groove imprinted.) (a) After anodization, (b) After Co
filling (white part is Co).
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Fig.14-Schematic diagram of one row (a) and two row (b) alignment in the groove.
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