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Magnetic properties of microfabricated FePt thin films
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Abstract:

The L1, ordered FePt alloy thin film has attracted much attention as a high-density

magnetic recording media because of its huge uniaxial magnetic anisotropy and excellent thermal
stability. It has been found that the coercivity of the FePt thin film is increased by reducing the particle
size after circular dot arrays processing by microfabrication. In this study, highly ordered L1, FePt thin
films were prepared, and the microfabrication was performed by electron beam lithography and Ar ion
etching. Circular dots of desired shape were successfully prepared by etching at the optimum angle.
The increase of coercivity was observed with the reduction in the diameter of the dots. The highest

coercivity of 12.6 kOe was observed for D = 0.3 pm®.
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Fig. 1. XRD patterns for the FePt thin films
with fgep= (2) 5 nm, (b) 10 nm and (c) 30
nm.
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Fig. 2. Magnetization curves for the FePt

thin films with tgp= (2) 5 nm, (b) 10 nm

and (c) 30 nm.
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Fig. 3. Definitions of the diameter D for dots
and the interval between adjacent dots.
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Fig. 4. AFM plane view and cross-sectional
images for the FePt dots etched with etching
angle of (a) 0°, (b) 30° (c) 60° (d) 0° and 30°
and (e) varying from 0° to 30°. The angle of 0°
is perpendicular angle to the film plane. The
interval between adjacent dots is 1 um.
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Fig. 5. AFM plane view and cross-sectional
images for the FePt dots etched with etching
angle of (a) 30° (b) 40° (c) 50°, (d) 60° and
(e) 70°. The angle of 0° is perpendicular angle
to the film plane. The interval between
adjacent dots is 0.5 um.



[ 100
(nm)

L 100
[ 100

(nm)

L 100
[ 100

(nm)

L 100
[ 100
XXX/ (nm)
=<S=

1pm L 100

Fig. 6. AFM plane view and cross-sectional
images for the FePt dots etched with ion
accelerating voltage of (a) 350 V, (b) 400 V,
(c) 450 V and (d) 500 V. The interval between
adjacent dots is 0.5 um.
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Fig. 7. MOKE curves for (a) the FePt

continuous film dots and the dots with D =

(b) 2 um®, (¢) 1 um®, (d) 0.6 um®and (d) 0.4

um®. The interval between adjacent dots is 1
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Table. 1. H_ for the all FePt continuous film and dots
Sample Interval H. (kOe)
(um) Continuous film D=2 D=1 D=06 D=04 D=03 D=02 D=0.1
pm®  pm® pm?® pm? pm?® pm? pm?®
1 1 2.3 5.7 6.0 5.7 6.3
2 0.5 1.5 4.2 49 5.5 7.0
3 0.3 3.3 7.6 8.6 9.5 10.0 - -
4 0.3 2.9 - - - - 12.6 8.1 10.2
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Fig. 8. MOKE curves for (a) the FePt
continuous film dots and the dots with D = (b)
0.3 um®, (¢) 0.2 um® and (d) 0.1 um®. The
interval between adjacent dots is 0.3 pm.
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Fig. 9. H.as a function of D for the FePt
dots. Circles, triangles and squares are the
data for the Interval between adjacent dots
of 0.3 um, 0.5 pm and 1 pm respectively.
The dots line denotes the value of mean H,
for the continuous film.
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