TBEEHEERAE
MM ERMET ARG B A

M T | R

I I WL B TR T e X o &

Optimal Electrode Distribution Design of MEMS Piezoelectric Piezoelectric Thin Film
Sensors and Actuators
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Abstract

As we examine mode shapes of a piczoclectrie tamina
transducer. actuation i some arcas of the lam nae 15 more
cllective than that in other arcas.
mode shapes. suitable distribution of the clectrode: will elevate
ciliciency ol clectromechanical coupling.
the electromechanical  behavior  of  the  charped  square
piczoclectric/elastic thin - laminae  transducer. Ihe
piczoclectric/elastic lamina  consists of a silicon  dioxide
laminated with piezoclectric material which is abricated by
Mctallo-Organic Decomposition (MOD) method.  The analysis
is aimed at the dependence of the size and location of the
distribution of the electrode on the dynamic perfor nance.

To study the characteristics of the laminae ransducer an
clectroelastic plate theory. including the equilibrivm cquations,

Therefore. for some desired
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the gecometric relationships. the constitutive relations and the
clectrostatic equations is developed. The theorctical model
inc udes one part that is covered by clectrode and thc other
without electrode. The dynamic behaviors of the transducer
inc ude resonance frequencies, dynamic strain energy and
electromechanical coupling coefficient (EMCC).  Numerical
analysis is conducted and results illustrate the optimum
disiributed-electrode design of particular mode shape. It is
fouad that the 80 % electrode distribution has the stronger
clectromechanical coupling eftect than the full distributed ones.
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