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FEM analysis of Quartz oscillator considering dimensions of electrode
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Abstract

So far, the design methods of quartz crystal resonator have been developed. Recently, as the electronic
package and semiconductor modules become smaller, the need to minimize the sizes of crystal
components grows larger. but Minimizing crystal plate sizes has limitations because its
temperature-frequency characteristics is worse and unwanted resonances occur. so appropriate design of
electrode size and crystal plates is necessary. In this paper, Two-dimensional governing equations for
electroded piezoelectric crystal plates with general symmetry have been solved from deduced equations
from three-dimensional equations of linear piezoelectricity in most cases. In practice, electroded
piezoelectric crystal plates have three-dimensional geometry, so simplified 2-dimensional equations and
2-D modeling are insufficient for explaining its resonance modes and characteristics. So,
three-dimensional FEM(finite element method) analysis is done and its effectiveness is verified from

analyzing practical crystal resonator model.
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