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High Density Magnetic Recording with Ring-Head Writing and MR-Head Reading
Employing Single-Layer Perpendicular Recording Media
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M. Futamoto, Y. Hirayama, Y. Honda, and K. Itoh, Central Research Laboratory, Hitachi Ltd.

Potential merits of perpendicular magnetic recording
are discussed on the basis of the magnetic properties of
Co-based alloys. The possibility of high-density mag-
netic recording has been investigated for a combina-
tion of single-layer perpendicular disk media with ring-
head writing and MR-head reading.

The noise characteristics of CoCrioPt;o media are im-
proved by employing a CoCrss/TiCrio dual underlayer,
by adding Ta to the magnetic layer, and by reducing
the magnetic crystal grain diameter. A linear record-
ing density (Dso) of 260 kFCI and an So/N ratio of over
30 dB are observed for low noise CoCr,sPt;0Ta; perpen-
dicular media using a flying-type MR head at a magnet-
ic spacing of 40 nm. Side-writing and side-erasing can
be reduced to below 0.2 um by employing a narrow-gap
write head with trimmed sharp track edges, which has
the potential to realize a track density greater than 25
kTPI. The recording areal density can thus be in-
creased beyond the 10 Gb/in? level with the present
recording system.

Key words: single-layer perpendicular disk media,
dual underlayer, ring head, MR head, linear recording
density, track density, media noise
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Fig. 1 Output decrease estimated by computer
simulation for longitudinal and perpendicular
recording media.®
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Table 1 K.,V/kT values for typical magnetic materials

Longitudinal Perpendicular
o Ku . . _,|10-20 Gb/in? | 30-40 Gb/in?
Material | o cro e 10—2(? Gb/in® | 30-40 Gb/in?| " L) nm/ B R nm/ n
(10 nm) (8 nm) (10 nm)? (8 nm)?
CoCrigTa, 1.7 41 21 205 66
COCT15PtaSis 2.0 48 26 240 77
CoCrisPtys 3.3 80 41 400 128
Co 45 109 56 545 176
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Fig. 2 Structures and M—H curves of single and dual underlayer CoCr;oPto perpendicular media.
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Fig. 7 ecordd magntization structures ob-
served by MFM: (a) 100 kFCI, (b) 200 kFCI, (c¢)
300 kFCI, and (d) 400 kFCL
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Fig. 8 Side-erase (AFE) and side-write (AW)
dependences on the linear recording density.!®

(a) Explanation of AW and E.
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measured for a combination of single-layer
perpendicular medium and a ring-head.
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Fig. 9 Off-track overwrite characteristics. (a)
Off-track profiles of recorded signals. (b) MFM
image recorded at 200 kFCI on 45 kFCI.
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Fig. 10 Relationship between low-density output
and remanence magnetization M,-t measured for
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recording media.
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