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A Study on Surface Acoustic-Wave Amplification

in Piezo-electric Crystals
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ABSTRACT Carriers moving in a semiconductor can impart gain or loss to an acoustic wave traveling through Piezo-

electric materials,

In this paper, surface acoustic wave amplifiers, which employ the interaction between

carriers

drifting in a semiconductor filmand electric fields accompanying a Rayleigh wave propagating on a Piezoelectric subs-

trate, are described The effect of various electromagnetic boundary condition on the propagation of surface waves

in piezoelectrics is considered. An expression for the dependence of surface wave velocity on electric boundary
conditons is derived. Calculations show that, for properly prepared material, significant amplification is expected
up to the microwave frequencies. At high frequencies, gain is reduced because electron diffusion smooths out the

electron bunching necessary for amplification.
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