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ABSTRACT

Nowadays, the areal density of hard disk drive increases every year. It can increase with
reducing grain size of media. However, the thermal stability of media decreases or reaches the
superparamagnetic effects. Consequently, the areal density can not be over 1 Tb/in%. Therefore, the
thermal stability of media can increase with increasing magnetocrystalline anisotropy constant, K,.
However, the high K, media need the high switching field, H,,, from write head that maximum value
is about 24.5 kOe. To reduce the H,, of magnetic media, the exchange coupled composite (ECC)
media composed of soft and hard magnetic thin films and the microwave assisted magnetic
recording (MAMR) that uses ferromagnetic resonance are the interesting technology for future
magnetic recording. The interaction between bits and transition noise are ones of problems for
magnetic recording technology at high areal density. They can be eliminated by bit-patterned media,
BPM consisted of isolated magnetic dot sperated by nonmagnetic materials or spacer. The areal
density of this media can increase with reducing bit size and bit spacing.

In this work, the magnetic properties and H,, of continuous and bit-patterned media with
ECC and MAMR technology are analyzed. The hard and soft magnetic layers of magnetic media are
L1,-FePt and Fe, respectively. The object oriented micromagnetic framework (OOMMF) based on
Landau-Lifshitz-Gilbert (LLG) equation is used for simulation in this work.

For continuous media, the simulation results show that H, of single layer is higher than
that for ECC bilayer and ECC trilayer. Therefore, the ECC media greatly reduces H,,. Furthermore,
H,, can reduce under H,. H,, of Fe (5, 10nm)/L1,-FePt (10nm)/Fe (5, 10nm) ECC trilayer
continuous media with the exchange coupling constant, A,,, between soft and hard magnetic layers
of 12.5 - 30 pJ/m can reduce in write head field region and its is lower than that for ECC bilayer.

For bit patterned media, the trend of H,, for Fe/L1,-FePt/Fe ECC-BPM trilayer and Fe/L1,-
FePt ECC-BPM bilayer reduces at the areal density over 4 Tb/in? with increasing the exchange
coupling between neighboring dots, Ay, and A, that is different from BPM single layer. Under the
influence of Ay, and A, the H,, of ECC-BPM trilayer with Fe thickness (fr,) of 10 nm is the
minimum value. H,, of ECC-BPM bilayer can reduce below the maximum write head field, H,,,,, for
some intervals of frequency, f,,, that depends on Ay, and A.,. H,, region increases with increasing

A and A, at constant of £,.. Hy, of ECC-BPM bilayer depends on the magnetic parameters of L1,-

FePt. H,, decreases with reducing anisotropy constant, K,, increasing damping constant, &, and
increasing saturation magnetization, M,. H,, reduces in some intervals of frequency with increasing

microwave amplitude, h ,.. In addition, the slope of hysteresis loop at coercivity decreases with

increasing the tilted angle from normal incident, Qdc. These results may be used for development of

the future magnetic recording technology.

Keywords: Hard Disk Drive, Bit-patterned Media, Exchange Coupled Composite Media, Microwave

Assisted Magnetic Recording
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