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According to the principle of parallel plate capacitor action, the motion current is
generated due to the change in displacement of the movable pole plate, and the motion
current outputs of the detecting electrode 1 and detecting electrode 2 can be deduced as
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where 71 and #2 are electromechanical conversion factors to describe the amount of

capacitance change per unit displacement'
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According to equations (1) and (2), the dynamic currents i1 and 72 are proportional

to the product of the velocity terms ¢, (7) + ¢, (7) and the electromechanical conversion

coefficients 71 and 72, and thus the linear simplified equations can be written as:
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where, comparing equations (4) and (5), the correspondence between equivalent mass-
spring-damping and resistance-inductance-capacitance can be obtained as:
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As shown in the Figure 4, the equivalent circuit model of two degrees of freedom
with parasitic feedthrough effects is developed, in which the effective impedances of
resonator 1 and resonator 2 as well as the coupling capacitor branch are as follows:
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Z1 is the impedance of the resonator 1 branch with the feedthrough capacitor Cr
connected in parallel, Z2 is the impedance of resonator 2, and Zc is the impedance of the
coupling capacitor branch.

In the circuit shown in Figure 4, the expressions for the current response is1 of

resonator 1 and is2 of resonator 2 are as follows:
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where Y1(Q2) and Y2(Q) are the conductances of the loop and the transfer function of the
resonant electrical model of the parasitic signal, and the loop conductance is a function

of the excitation frequency (2, which can be expressed:
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To simplify the calculation, assuming Ri11=R21=Rm, C11=C21=Cm, Li11=L21=Lm, the

expression of admittance Y1 (Q2) is obtained after simplification:
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After obtaining the relationship between admittance Yi(QQ), the expression for
admittance Y2 () can be obtained based on the relationship between parallel circuits:
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Admittance Y1 () and Y2 (QQ) are both complex, where the real parts G1 and G2 are
called conductivity, and the imaginary parts B1 and B> are called admittance. The
amplitude of complex admittance can be quantified as a function of frequency
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The expressions for coefficients Gi, G2, Biand B: are as follows:
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The expressions for parameters 1, 72, r3, raand rs are as follows:
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According to equation (15), the amplitude frequency response of the coupled
resonator at different feedthrough is shown in Figure 5.



