High-Density Perpendicular Recording Technology
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Abstract

Although perpendicular magnetic recording is fundamentally an excellent recording method, it
is not ready for practical use due to its poor read-write performance and manufacturability of
equipment and media. Fujitsu has therefore developed the following elemental technologies
that solve these problems: 1) granular materials that improve the recording density by reducing
noise from the recording layer; 2) magnetic domain control technology that removes spike noise
from the domain structure of the soft under layer (SUL), which helps writing through magnetic
interactions with the write head; and 3) multi-layering of the SUL to reduce the wide-area track
erasure (WATER) phenomenon, which causes data loss due to large-area erasure of recorded
information. By using these technologies, we have obtained excellent performance from
perpendicular magnetic recording media in terms of the spike noise and WATER phenomenon.
We confirmed that sufficient error rates can be achieved at a linear density exceeding 1000 kBPI.
This paper describes the advantages and problems of perpendicular magnetic recording and
introduces our elemental technologies that solve these problems. It also describes the
performance of our perpendicular magnetic recording media.
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Fig.1-Schematic illustration of perpendicular

magnetic recording medium and single-pole
type (SPT) write head.
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Fig.2-In-plane TEM image of CoCrPt-SiO: layer.
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Fig.3-Hysteresis loops of CoCrPt-SiO2 medium.

FUJITSU.56, 4, (07,2005)



e WATER
-3 WATER
X Hex WATER
-4 ABso Hex
4
Ru CoCrPt-SiOx
(10),(11)
WATER SUL Hex
SUL
SUL
[}
SUL
2 SUL nm
(©)]
Ru
(10) SUL
HDD SUL
Hex
SUL
SUL
(11)
(12)
10,0 T T T T T T T T
1 GMRAH S —ILF
a4I)L
@ 4
o
£
= F—oT—ILR
& )A—13—9
ol L e E9UhSyoTTH
12 14 16 18 20 22 24 26 28 30
8 deg. SUL
4 X -5
Fig.4-Rocking curve using X-ray diffrection (XRD)
method. Fig.5-Schematic illustration of SPT write head with
trailing shield yokes.
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Fig.6-Distribution and gradient of magnetic write field a withoutand b
with trailing shields on SPT head.
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Fig.7-Distribution of writing field on SPT head with

trailing shields.
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