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Extraction of dispersion curves for Lamb waves in an aluminium nitride (AIN)
micro plate using consistent couple stress theory
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Original Research Paper The equations of Lamb wave propagation in an infinite isotropic micro plate on the basis of consistent
Received 06 October 2015 coupled stress theory is presented in this study. By employing the characteristic length scale parameter,
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: . the effect of micro-plate size is considered, and thereby the effects of different plate dimensions on the
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dispersion of Lamb waves is illustrated. Lamb wave propagation velocity in aluminum nitride micro-
plates has received much interest due to its applications in surface acoustic resonators. In the current

E?;,\ggtrgrft couple stress theory work, at first, the dimensionless relations are developed through the definition of dimensionless
Lamb waves parameters where the extracted curves can be applied to all thicknesses, propagation wavelengths and
Charactristic length characteristic length scale parameters of a micro-plate. In addition, using the quasi-static approximation,

Dispersion curve

O BUIVE the Lamb wave dispersion curves in both symmetric and asymmetric modes for an aluminum nitride
Aluminium nitride micro-plate

micro plate are plotted and compared with the results from the classical theory. The integrity of the
present formulation is verified by comparing the obtained results with the experimental data in the
literature. Finally, by employing the dispersion curves and the reported experimental data, a novel
method has been proposed to determine the size of characteristic length parameter in the consistent
coupled stress theory.
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1- SAW resonators

2- Thin Film Bulk Acoustic Resonators (FBAR)
3- Integrated Circuit (IC)

4- Lamb Wave Resonator (LWR)

5- Thin Film Plate Acoustic Resonator (FPAR)
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Fig. 3 Dispersion curve of phase velocity for first anti-
symmetric mode in different thickness to characteristic length
ratios
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