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Characteristics variation of CoCrTa/Si double layer thin film
on variation of underlayer substrate temperature
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Abstract

Crystallographic and magnetic characteristics of CoCr-based magnetic thin film for perpendicular
magnetic recording media were influenced on preparing conditions. In these, there is that substrate
temperature was parameter that increases perpendicular coercivity of CoCrTa magnetic layer using
recording layer. While preparation of CoCr-based doublelayer, by optimizing substrate temperature, we
expect to increase perpendicular anisotropy of CoCr magnetic layer and prepare ferromagnetic recording
layer with a good quality by epitaxial growth. CoCrTa/Si doublelayer showed a good dispersion angle
of c-axis orientation A85, caused by inserting amorphous Si underlayer which prepared at underlayer

substrate temperature 250C. Perpendicular coercivity was constant, in-plane coercivity was controlled a
low value about 2000e. This result implied that Si underlayer could restrain growth of initial layer of
CoCrTa thin film, which showed bad magnetic properties effectively without participating magnetization
patterns of magnetic layer.

In case of CoCrTa/Si that prepared with ultra thin underlayer, crystalline orientation of CoCrTa was
improved rather underlayer thickness lnm, it was expected that amorphous Si layer played a important

role in not only underlayer but also seed layer.
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Fig. 1. Underlayer film thickness dependence of
CoCrTa/Si doublelayer on varying underlayer
substrate temperaure
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Fig. 2. AFM image of CoCrTa/Si doublelayer
with substrate temperature 250C
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Fig. 3. Underlayer substrate temperature dependence
of perpendicular and in-plane coecivities of
CoCrTa/Si doublelayer
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Fig. 4. Saturation magnetization dependence of
CoCrTa/Si doublelayer on variation underlayer
film thickness



32 Si stx| &9 =u}atst
Leog §i dRAZY J|BLEE 250CE 1A
A7ln A2 HFAE Snm ©JFE WIAA
CoCrTa/Si o)&utete Az, olo ul& EAW3
g A9Egtoh Si 3tA &€ 5nmE ZAANIZ A
Azo d5AE HEAA A= CoCrTa/Si ©1F
utoto)] glojA LEA 50nmAAE 25 & c-F

AB, [deg.]

Thickness of Si [nm]

a3 5. A FFuresle] @& CoCrTa/Si o3 %e
A6 W E
Fig. 5. Variation of 465 of CoCrTa/Si doublelayer
on being ultra thin underlayer
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Fig. 6. Perpendicular coercivity and anisotropy dep-
endence of CoCrTa/Si doublelayer on being
ultra thin underlayer
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