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[Purpose and Background of the Research]

In the Internet of Things (IoT) era, in which devices and
appliances are now connected to the Internet, the number
of information and communication technology (ICT)
devices is expected to rapidly increase. To accommodate
the transmission of large amounts of information at high
speeds, the frequency band will be shifted from the current
ultra-high frequency band to the higher super-high
frequency band (0.7-6.0 GHz), which is called the early
5G band. However, as the noise emitted from many ICT
devices affects communications using this band, reduction
of this noise is vital.

Although electromagnetic wave absorbers absorb noise
and are used to mitigate against this problem, conventional
electromagnetic wave absorbers using soft magnetic
materials, such as spinel ferrite and Fe-based materials, are
not used in this frequency range because of the decrease in
the imaginary part of their relative permeability (u”). In
addition, because ICT devices emit noise at many different
frequencies, electromagnetic wave absorbers should
function over a wide frequency range.

Therefore, in this research, modified dual-phase powders
consisting of hard magnetic and soft magnetic phases will
be prepared. The hard magnetic phase will increase the
frequency range because of its high magnetic anisotropy

and the soft magnetic phase will generate high permeability.

By controlling the microstructure of the modified

dual-phase powder, we will develop broadband
electromagnetic wave absorbers that can function in the
early 5G band.

[Research Methods]

The modified dual-phase powder will be based on a
composite powder consisting of hard and soft magnetic
phases (Table 1). This design is based on the difference in
resonannce frequencies between the two phases. The
powder will be prepared by heat treatment (e.g., hydrogen
reduction), followed by mixing using a mechanofusion
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in resin composites.

[Expected Research Achievements and

Scientific Significance]

In this research, a new type of microwave absorption
material will be developed for use in microwave
absorbers. The material will be based on a modified
powder composed of a hard and soft magnetic phase. The
results will contribute to the development of ICT devices
and to the establishment of IoT and sustainable societies.
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