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Our laboratory is conducting a study on wireless communication devices using
piezoelectric thin films and wave energy harvesting from radio waves. Currently,
smartphones are equipped with filters to transmit and receive desired wireless
frequency bands. These filters use ultra sonic wave and consist of piezoelectric
materials. Since smartphones communicate at ultra-high frequencies to handle
large quantities of data, it is necessary to resonate the ultra sonic wave in the GHz
band. To increase the resonant frequency, thinned piezoelectric materials should
be used; however, it is difficult to find appropriate material. For example, lead
zirconate titanate (PZT), which is often called the king of piezoelectric materials,
has large dielectric loss and acoustic attenuation; thus, it is not suitable for use
in the GHz band. In light of this, our laboratory has found an ideal, new nitrides-
based piezoelectric material, which has high piezoelectricity, low dielectric loss,
and low acoustic attenuation features; and we have been conducting various forms
of cooperative research with several companies. While most smartphone parts cost
only a few yen each, the wireless filters typically cost 10 times as much, and have
become a big business. Moreover, with the expansion of the international roaming
system, the number of filters in a single smartphone has increased to about 50,
and the demand for piezoelectric material corresponding to the various wireless
standards is significantly increasing.

Our laboratory also conducts studies on power generation through the conversion
of the energy in micro-electric wave environments (such as surrounding terrestrial
digital waves), and an industrial frequency of 2.45 GHz, into direct current. Such
wireless power-supply technology is promising for the ‘trillium sensor’ society of
the future. We aim to dramatically improve the DC voltage conversion efficiency by
amplifying the waves, using our unique piezoelectric transformer thin-film resonator.
Another feature of this area is that the development of piezoelectric devices requires
a high level of technical expertise, making such development difficult to reproduce in
countries with low labor costs and prices.
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