Lecture 18

Comb Actuator Design : Electrostatic
Forces and Transfer Function

e Comb Actuator

e Electrostatic Energy and Coenergy
* Generalized Capacitance

e  Current between Terminals
e Electrostatic Forces

* Force Harmonic Motion
 Resonant Frequency

e Quality Factor

* Sensing Current

e  Static Displacement

* Transfer Function

e Trans-conductance
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Electrostatic energy W, and Coenergy W,.’
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Generalized Capacitance
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Current between Terminals
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Electrostatic Forces
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Forced Harmonic Motion
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Amplitude
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Resonant Frequency
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Sharpness of the Resonance

- Weak damping y << @, 1
o _ F/m ~ F E I 2

™ 2y (s —7’2)}/2 Zyma, 3dB
wf —0® = (0, + o) (0, - 0) =20,(0, - 0)
yo = yw, o
. Fy/m F,/m 0
|X(w)|: 2 2y\2 2 .2 % N 2 2 2 2 %

{(a)o -0 ) +4y°w } {(Zwo) (w,— o) +4y a)o}
FO/m _ Xinax "V

) 2600{((00 -w)’ +72}% ((aJO -w)’ +72)%

2
max

-When = @, £y, then xzzéx

=

-5, 2y 7t 3T ol X7} % ol 5= & &9 Fo| =ct

Of0[| T ZA|AE| 7] & ZHE MEMS Lect18 11

Quality Factor

for weak damping
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Electrostatic Comb Drive

Fig. 1. Layout of a linear resonant plate. 50 um

Fig. 5. SEM of a linear resonant plate.
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Sensing Current
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Static Displacement
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Small Signal Output
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Transfer Function
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Trans-conductance
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