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Abstract

This paper describes the temperature characteristics of polycrystalline 3C-SiC micro resonators. The
1.2 ym and 0.4 m thick polycrystalline 3C-SiC cantilever and doubly clamped beam resonators with 60
~ 100 /m lengths were fabricated using a surface micromachining technique. Polycrystalline 3C-SiC
micro resonators were actuated by piezoelectric element and their fundamental resonance was measured
by a laser vibrometer in vacuum at temperature range of 25 ~ 200 C. The TCF(Temperature
Coefficient of Frequency) of 60, 80 and 100 gm long cantilever resonators were -9.79, -7.72 and -80
ppm/C. On the other hand, TCF of 60, 80 and 100 ym long doubly clamped beam resonators were
-15.74, -1255 and -835 ppm/T. Therefore, polycrystalline 3C-SiC resonators are suitable with RF
MEMS devices and bio/chemical sensor applications in harsh environments.
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Table 1. Thermal properties of materials used
for resonators.

Si GaAs | SiC
Thermal conductivity
7 4 5
(W/m K] 15 0.46 500
Coefficient of thermal
expansion 26 59 42
o/l
Melt‘Fg]mmt 1415 | 1237 | 1800
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Fig. 2. FE-SEM images of poly 3C-SiC micro
resonator,
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Fig. 3. Change of resonant frequency of micro
resonators with temperature.
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