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Research of Lumped Parameter Model of
Comb-driven Resonator

Yang Qing
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Abstract: Comb resonator, driven by static electricity, is a typical MEMS device, and with its good linear re-
lationship of displacement and voltage, it is widely used in micro-sensors, MEMS filters and microdisplace-
ment control, etc. Comb resonator modeling enables the designer to carry out device analysis and perform-
ance simulation for the MEMS and optimization for various parameters at the design stage, and it can also
take the influence caused by variation of process to performance into account, and examine the efficiency of
process and mask before manufacturing begins. In this thesis, the dynamical quality of resonance is calculated
and imposed on the quality of oscillator under the lumped parametric method, then a macro-model described
with ordinary differential equations and algebraic equations is established, which provides the foundation for
the design and fulfillment of the comb resonator.
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Figure 1. A schematic diagram of the comb resonator
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Figure 2. A templet of the comb resonator
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Figure 3. A section plan of the comb resonator structure
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Table 1. Structural parameters of the comb resonator

variable description value
Lb Length of flexture beam 200.0um
Wb Width of flexture beam 2.0um
Lt Lenth of truss beam 33.0um
Wt Width of truss beam 3.0um
Wi Width of finger 2.0um
g Gap between comb fingers 2.0um
h Structure thickness 2.0um
As Shutter area 1.54e4 ym?
d Air film thickness 2.0um
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Figure 4. A schematic diagram of the deformed folded beam
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Figure S. A Structural Diagram of Comb Capacitance
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