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Fabrication of Polycrystalline SiC Doubly Clamped Beam Micro Resonators
and Their Characteristics
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Abstract

This paper describes the characteristics of polycrystalline 3C-SiC doubly clamped beam micro
resonators. The polycrystalline 3C-SiC doubly clamped beam resonators with 60 ~ 100 m lengths, 10
gm  width, and 04 m thickness were fabricated using a surface micromachining technique.
Polycrystalline 3C-SiC micro resonators were actuated by piezoelectric element and their fundamental
resonant frequency was measured by a laser vibrometer in vacuum at room temperature. For the 60 ~
100 ym long cantilevers, the fundamental frequency appeared at 3734 ~ 908.1 kk The resonant
frequencies of doubly clamped beam with lengths were higher than simulated results because of tensile
stress. Therefore, polycrystalline 3C-SiC doubly clamped beam micro resonators are suitable for RF
MEMS devices and bio/chemical sensor applications.
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Table 1. Material properties.
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Si 2300 190
SiNx 3440 250
AIN 3230 345
3C-SiC 3200 448
Diamond 3500 1200

2.4 8

B oo AE HMDS (Hexamethyildisilane:
Sis(CHs)e)) AF# ¢ CVDE 4t3tete]el 04 gm 57
o] t24 3C-SiC #ebe AgstgeHol =&, CHF;,
Ar, O; 7}2& o] &3lo] vlIHEE RIE 3322
3C-SiC #et Aee FAAT10). ATz
BOE (Buffered Oxide Etch)Z Al8-3l4 4ts&
A As2 TMAH (Tetramethylammonium hydr-
oxide)& o] &3lo] o 20 Ezt Siz|HE Az 2
1, Zo] 10 m #Aol7t 100 ~ 40 m<el oEA
3C-SiC %¢ro] nAE WY FEEE AUk

gyl FxEo FAEAHEL BAsr] Slstd
11 Mol 3AFA4E 71X 4 A524E 4F%
oolE = A&atgict 1ela HolH WMAE ol
g3t Fjso)] g WS AFHHERT x 107

Torr)dl Al &AstAc) 28 1& 2 AFoA ALE
g oA A 3C-SiC 3327 54 48 P24
o] Apzle|t},

a3 1. 3C-SiC wlelaz T8 54 FAA
29 AL,

Fig. 1. Photograph of measurement system of
3C-SiC micro resonators.
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Fig. 2. FE-SEM image of fabricated polrystalline
3C-SiC doubly clamped beam rescnator.
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Fig. 3. Resonance characteristic of polycrystalline
3C-SiC doubly clamped beam micro
resonator with a 80 gm lengths and 10
pm width.
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Fig. 4. Variations of resonant frequencies of
polycrystalline 3C-SiC doubly clamped
beam micro resonators with lengths.
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