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Development of CoCrTaPt Thin Film for

Magnetic Recording Media
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By the addition of small amount of Pt, CoCrTa alloy thin film was found to increase its coercivity up to

400[Oe] without any decrease of saturation magnetization. The coercivity depended on Pt content and sput-

tering conditions, and X-ray analysis revealed that high coercivity occurs when the crystallites of Cr

underlayer and CoCrTaPt layer are aligned with Cr(200) and Co(110) planes parallel to the film plane. From

magnetic torque measurements,

the addition of Pt to CoCrTa alloy was shown to increase the

magnetocrystalline anisotropy constant (X,) of magnetic layer, and the increment of K, was considered to

cause high coercivity.

Co-7.5Cr-1.7Ta-4.5Pt alloy target had been selected to obtain high coercivity with small amount of Pt

content and by using this target coercivity of 1800[Oe] and signal-to-noise ratio of 33 (dB] were achieved.
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Lubricant layer

Protective layer (C)
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Substrate (Al alloy)

Fig. 1 Structure of magnetic recording media for
this study.

Table 1 Standard sputtering conditions.

Cr under layer CoCrTa+Pt layer -
Thickness 2000 [A] 500 [A]

Sputter rate 2.0 [A/s] 2.0 [A/s]
Substrate bias voltage o[V]
Argon gas pressure 5[mtorr]
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Fig. 2 Pt content dependences of saturation

magnetization for Co-8Cr-2Ta+Pt and

Co-12Cr-2Ta+ Pt films.
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Fig. 3 Coercivity for Co-8Cr-2Ta+Pt films as a
function of substrate temperature.
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Fig. 4 Coercivity for Co-8Cr-2Ta-+Pt films as a
function of Pt content.
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Fig. 5 Coercivity for Co-12Cr-2Ta+Pt films as a
function of substrate temperature.
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Fig. 8 Coercivity for Co-12Cr-2Ta+ Pt films as a
function of Pt content.
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Fig. 7 Pt content dependences of coercivity
for Co-8Cr-2Ta+Pt and Co-12Cr-
2Ta+Pt films deposited at various
temperature.
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Fig. 8 Pt content dependences of saturation

magnetization for Co-8Cr-2Ta+Pt and
Co-12Cr-2Ta+Pt films deposited at
150°C.
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Fig. 9 Pt content dependences of remanance
squareness ratio for Co-8Cr-2Ta+Pt and
Co-12Cr-2Ta+Pt films deposited at

150°C.
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HCT=1S T=RT
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Fig. 10 SEM micrographs of Co-8Cr-2Ta+Pt films: (a) Pt=0%, R. T.; (b) Pt=0%, 150°C; (c) Pt=7.0%, R. T.;
and (d) Pt=7.0%, 150°C.
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Fig. 13 X-ray diffraction patterns for Co-8Cr-2Ta+
Pt films deposited at 250°C.
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Fig. 14 Substrate temperature dependences of
X-ray peak intensity for Co-
8Cr-2Ta+Pt and Co-12Cr-2Ta+Pt
films: (a) Cr(200); and (b) Cr(110).
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Fig. 16 Substrate temperature dependences
of X-ray peak intensity for
Co-8Cr-2Ta+Pt and Co-12Cr-
2Ta+Pt films: (a) Co(110);(b)
Co(101): and (c) Co(100).
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Fig. 18 Substrate temperature dependences of

magnetocrstalline anisotropy constant

for Co-8Cr-2Ta+ Pt films.
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Table 2 Read write test conditions.

30.5[mm]
3600[RPM]
1.88/7.50[MHz]

e Test radius
¢ Number of rotation
* Recording frequency (Lo/Hi)

¢ Test head
» Type Double-MIG
» Gap length 0.36(um]
o Track width 10. 0[um]
« Flying hight 0.10[um]
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Table 3 Magnetic and recording characteristics.

Magnetic Hc Mr Xt Ms Xt S Amp. Res. S/N

layer [Oe] [(nm-T] (nm-T] [%] [%] [uV] (%] [dB]
CoCrTaPt 1800 42 45 93 252 76 33
CoCrTa 1470 40 45 38 235 73 34
-CoCrPt 1740 39 44 89 232 78 31
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