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Magnetic properties of bit-patterned media
with exchange coupling between bits
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Increase in switching field distribution (SFD) deteriorates write-ability significantly of the recording head,
especially in an areal density of 1 Tbit/in® and beyond. Therefore, the exchange coupled BPM between the dots
was proposed as a technique to reduce the SFD. The exchange coupling was controlled with the residual film
thickness between the dots. ESMH curves of the dot arrays with various exchange coupling strength were obtained
by XMCD. As the residual film thickness became thick, the SFD became small. The exchange coupling could be
successfully controlled by the residual film thickness between the dots in the milling process. The introduction of the
coupling is effective to reduce the magnetostatic interaction effect in bit-patterned media.
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Fig. 1. Scanning electron microscope image of CoPt dot

arrays with a dot diameter of 17 nm and periods of 25 nm.
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Fig. 2. ESMH curves of 25 nm-period CoPt dot arrays
with various residual film thickness (upper) and
switching probability evaluated by differentiating the
ESMH curves (bottom).
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Fig. 3. Switching field distributions of CoPt dot arrays as
a function of residual film thickness.
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