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Micromagnetic Simulation of Selective Resonance Reading from
Double-Layer Antiferromagnetically-Coupled Recording Magnetization
Using Spin-Torque Oscillator
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A reading method that uses a spin-torque oscillator (STO) and the ferromagnetic resonance (FMR) of a recording
layer has been proposed for three-dimensional magnetic recording. With this reading method (or resonance reading),
a recording layer to be read is selected by matching the oscillation frequency of the STO to the FMR frequency of the
recording layer. By micromagnetic simulation, we demonstrate layer-selective resonance reading from double-layer
antiferromagnetically-coupled recording magnetization. FMR excitation is selectively induced in each recording layer
by tuning the magnetic field and current for the STO. At the FMR, the oscillation power of the STO decreases because
of additional dissipation by the FMR, which is used for the reading. Reading within a time scale of 1 ns is
demonstrated by simulations in which the STO moves over the recording magnetization.

Key words: three-dimensional magnetic recording, read head, ferromagnetic resonance, spin-torque oscillator,
micromagnetic simulation
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Fig. 1 Schematic of spin-torque oscillator and double-layer
recording magnetization.
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Table 1 Parameters for STO.

Layer Thickness Gilbert Saturation magnetization | Perpendicular magnetic | Interlayer coupling
(nm) damping (kemu/cm?) anisotropy (Merg/cm?) (erg/em?)
Free layer 2 0.01 1.2 6.0 —
Spacer 1 — — — 0
Fixed layer 1 2 — 0.8 — —
Spacer 1 — — — —
Fixed layer 2 2 — 0.8 — —
Table 2 Parameters for recording magnetization.
Layer Thickness Gilbert Saturation magnetization | Perpendicular magnetic | Interlayer coupling
(nm) damping (kemu/cm3) anisotropy ( Merg/cm?) (erg/em?
Soft layer 1 2 0.02 1.2 7.0 —
Spacer 1 — — — —2.0
Hard layer 1 2 0.02 0.67 7.0 —
Spacer 2 — — — 0
Soft layer 2 2 0.01 1.2 6.0 —
Spacer 1 — — — —2.0
Hard layer 2 2 0.02 1.99 29.0 —
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