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Abstract

Recently, electronic engineers have become interested in using the small wavelength
of acoustic waves to achieve microminiaturized circuits. However, all workers in the
field are not necessarily familiar with acoustic wave phenomena, and it may be pointed
out that boundary value problems involving elastic waves in solids are generally quite
intricate and difficult to solve. Oliner presented transmission line models for acoustic
waves in isotropic media, and Koshiba et al. developed network methods for anisotropic
media and piezoelectric media with body force sources. With transmission line models,
one can make use of known microwave network techniques. Unfortunately, transmission
line models can be constructed only when waveguide modes can be grouped in pairs with
equal and opposite propagation factors, hence nonreciprocal systems such as magnetic or
semiconducting medium in a dc magnetic field, cannot be included in the models.

In this paper, we have proposed new analytical methods for piezoelectric media by
means of equivalent parameter representations, and we have shown that the new tech-
niques are applicable to the analysis of a given problem involving elastic waves simply
and systematically, even when nonreciprocal characteristics should be considered. As an
example, we have treated the problem of Elastic Wave Amplification by this method.
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