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Microwave-assisted magnetization reversal of perpendicularly
magnetized nanoscale magnetic dot and its applications to nonvolatile memories

NOZAKI  YUKIO
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The purpose of this research project is to realize a microwave-assisted magnetization
reversal in perpendicularly magnetized films with a large magnetic anisotropy. The
results are summarized as follows: (1) The geometrical design of coplanar waveguide
producing a microwave field was optimized to be able to realize the microwave-assisted
magnetization reversal. (2) It was experimentally confirmed that the magnetization
reversal of Co/Pd multilayer with a perpendicular magnetic anisotropy was encouraged by
the application of microwave field with a frequency of 10% lower than the intrinsic
ferromagnetic resonance frequency.
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Fig.1 Magnetization curves of Co/Pd
multilayer.
Network analyzer
e Lﬂ ?if‘i_]
= e

Non-magnetic
coaxial cable

Electrically shorted

Directional
coupler

--.. Co/Pd
multilayer

Non-magnetic ‘
coplanar probe

I

I

Electromagnet

Fig.2 Schematic
experimental setup.
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Fig.3 Normalized frequency dependence
of S11 parameter measured at the
remanent state of Co/Pd multilayer

2 1 0 1 2
Magnetic field (kOe)
Fig.4 Variation of FMR frequency of

Co/Pd multilayer during magnetization
reversal process
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Fig.5 Frequency variations in Sui
measured after application of microwave
impulse with a power of 20 dBm and
frequency of 28 GHz. The length of the
impulse was fixed at 100 ps. A dc
magnetic field of -1 kOe was
simultaneously applied with the
microwaves. Dotted and dashed lines
represent FMR frequencies for
unswitched and switched states,

respectively.
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Fig.6 The probability that complete or partial
magnetization switching appears as a function
of the frequency of the microwave field.
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