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A double-layered perpendicular magnetic recording medium which
consists of a perpendicular magnetization film with strong magnetic
anisotropy and a soft magnetic underlayer (SUL) is a promising magnetic
recording medium for realizing an ultra high recording density.

4 BB vE D

SRR E (EEHILE)

el

HRMEEITEE (SUL)

\_ U—FE (TR Y

BSREEERE IR OH oI D MMEE

(1) Fine crystal grains with weak intergranular exchange

coupling, i.e., small magnetic clusters, are necessary for
MSnRE avoiding the occurrence of zigzag transitions between
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Advantages
= High perpendicular magnetic anisotropy.

* Prepared at room temperature.
- Magnetic properties easily controlled by changing the thickness ratio of Co and
Pd layers, the kind of seedlayer, and sputtering conditions.

Disadvantage
* Strong intergranular exchange coupling in the lateral direction leading to the
formation of large magnetic clusters.

L

Development of seedlayers to reduce the intergranular exchange coupling
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* Suppression of the intergranular exchange

coupling and reduction of deteriorated Initial
[Co (x nm)/Pd (y nm)], layer in the Co/Pd film

= Thickness as thin as possible

V—KE
*ITO : W. Peng, et al., J. Appl. Phys. 87, 6358

EiR (2000).

=CoCrRu : Y. Kubota, et al., J. Magn. Magn. Mater.
242-245, 297 (2002).

* C or Si seedlayer *Pd-SiN : S. Matsunuma, et al., J. Appl. Phys. 91,
T. Asahi, et al., JMMM. 235, 87 (2001). 8073 (2002).

T. Onoue, et al., JMMM. 235, 82 (2001). “NiAl : L. Wu, et al., IEEE Trans. Magn. 38,
T. Onoue, et al., JMMM. 235, 40 (2001). 2021 (2002).

T. Onoue, et al,, JAP. 92,4545 (2002). *Pd-SiO, : H. Domon, et al., J. Appl. Phys. 93,8164

(2003).

* Pd/Si dual seedlayer

J. Kawaji, et al., JMMM. 251, 220 (2002).

J. Kawaji, et al., Trans. Magn. Soc. Jpn. 3,1 (2003).
J. Kawaji, et al., JAP 95, 8023 (2004).

J. Kawayji, et al., Trans. Magn. Soc. Jpn. 4, 78 (2004).

* Pd seed deposited with electrochemical processes
J. Kawaji, et al., IEEE Trans. Magn. 40, 2473 (2004).
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TABLE 1. Magnetic properties of [Co/Pd],, films with various seedlayers.

Film Thickness Seedlayer & M H, a(-) K,
(nm) Thickness (nm) ~ (emw/em®)  (kOe) (erg/em?)
A 20 C(5) 410 2.1 11.9 4.6
B 20 C (30) 390 4.6 9.9 42
C 20 C (60) 390 43 5.6 4.1
D 20 Si (5) 420 2.5 10.5 5.7
E 20 Si (30) 380 6.5 4.7 42
F 20 Si (100) 340 5.7 22 29
G 20 Pd(3)/Si (100) 360 7.1 2.9 4.3
H 10 Si (100) 250 2.8 2.0 2.3
I 10 Pd(3)/Si (100) 280 5.5 2.4 4.0

A. Agui, M. Mizumaki and T. Matsushita, T. Asahi, J. Kawaji, J. Sayama and T. Osaka,
J. Appl. Phys. 95, 7825 (2004).
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A. Agui, M. Mizumaki and T. Matsushita, T. Asahi, J. Kawaji, J. Sayama and T. Osaka,
J. Appl. Phys. 95, 7825 (2004).
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A. Agui, M. Mizumaki and T. Matsushita, T. Asahi, J. Kawaji, J. Sayama and T. Osaka,
J. Appl. Phys. 95, 7825 (2004).
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