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ABSTRACT

The granular model at micromagnetic level based on Landau-Liftshitz-Gilbert (LLG)
equation is proposed to investigate the fundamentally magnetic properties in exchange-biased
bilayer system comprised of ferromagnetic (FM) and antiferromagnetic (AF) layers which are
the main components of hard disk drive. The proposed model can be used to generate the
realistic microstructure, including the distribution of grain size as well as the easy axis
misorientation in AF layer. Moreover, the intragranular and interlayer exchange interactions are
also included into the model for realistic calculation. The results showed that the vital factors
such as the calculation time for hysteresis calculation, the magnetic grain size, and the exchange
interlayer field significantly affected the exchange bias field, and all calculations gave good
agreement with the other experimental works on exchange bias as well. In addition, we found
that the effect of easy axis misorientation gave rise to the reduction of exchange bias field over
60 percentages at the dispersion angle of 30 degrees. This is due to the fact that the dispersion
of easy axis in AF layer causes the decrease of net AF magnetization used to pin the direction
of FM layer. In conclusion, the easy axis misorientation in AF layer is the one of crucial factors

affecting on the exchange bias phenomenon of read element in hard disk drive.

Keywords: Landau » Liftshitz > Gilbert equation, easy axis misorientation, exchange bias field
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