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Introduction: The variability of the design

parameters caused by material properties like
thermal conductivity Is the major challenge in Micro
Electromechanical System (MEMS). The change can
be attributed to the stability Iin terms of frequency
drift In parts per million (ppm) and Temperature
coefficient of frequency (TCF).The research on
filters, oscillators and sensors Is related with
Temperature compensated Resonator of high centre
frequency and high Q factor.

Figure 1. Resonator arrangement in COMSOL

Operation:
The electrodes are placed above

resonator beam to make deflection. This voltage
will cause change In natural frequency of
resonator . Temperature compensation IS done by
using sio2 trenches In resonator beam. Need for
S102 1S shown In Figure2.

Si Sio,

~-60 ppm/°C

% 85 ppm/°C

Troom Temperature Troom Temperature

Figure 2. Si & Sio2 temperature variation

We can use other Insulating material for
temperature compensation. But mismatch
between stress Interface will occur. This will
degrade the resonator performance.

Results: The displacement of resonator of
the resonator  structure shown In
corresponding Figure 3

Figure 3. Displacement of resonator due
to electrostatic force

Variable Value Units
Youngs
modulus 160 Kpa
Density 2320 | Kg/(m”"3)
P0|ss_|ons 0 29 1
ratio
Co efficient of
thermal 2.6e-9 1/k
expansion

Table 1. material parameters

Conclusions:
We demonstrated a model of

Temperature  compensated model of
electrostatically excited resonator . The future
work Is improving the thermal stability and
high Q factor of MEMS resonator.
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