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Abstract

This paper describes the temperature characteristics of polycrystalline 3C-SiC micro resonators. The
12 tm and 04 g 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 /m long cantilever resonators were -9.79, -7.72 and -8.0
ppm/TC. On the other hand, TCF of 60, 80 and 100 m long doubly clamped beam resonators were
-15.74, -12.55 and -8.35 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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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.
4.2 B
2 d7dAe Atsgge A" odA
3C-SiC whhg o &3ty @Ry P ogo] mH
2 9y F27E AFse 5 ~200 T 25 &2

316

"’]7}‘)]]/‘1 X BEAL B4 € Hue. whela

FTA7)9 FAEANE BA3Y Y3td 4 AE
2}9} gdo)d WYAE ol&sgT) Aol 247+ 100,
80, 60 il ALY F7)e TCFE -80, -7.72,
-979 ppm/TE EAHEA} do|7t z+zh 100, 80,
60 m) Fdo] mPE WY IA/Y TCFE
-8.35, ~12,55, ~15.74 ppm/T2 ZAH A,

oA, A 3C-SiC ¥E 71Wo g gk v
olzm L& Ux FA7E BMEN HE D o)

B4 2
/5% ANEZ %487 388 AoE slgach

it

31 ‘a

[1] M. Mehregany, C. A. Zorman, N. Rajan,
and C. H. Wu, "Silicon carbide MEMS for
harsh environments”, Porc. IEEE, Vol. 86, p.
1594, 1998.

Y. T. Yang, K. L. Ekinci, X. M. H. Huang,
L. M. Schiavone, M. L. Roukes, and M.
Mehregany, "Mono-crystalline silicon carbide
Appl. Phys.

Ao

(2]

nanoelectromechanical systems”,
Lett., Vol. 78, p. 165, 2001.

P. S. Waggoner and H. G. Craighead,
“Micro- and nanomechanical sensors for
environmental, chemical, and biological
detection”, Lap Chip, Vol. 7, p. 1238, 2007.
K. Wang, A. C. Wong, and C. T. C. Nguyen,
"VHF free-free beam high Q micro-
mechanical resonators”, J. Microelectromech.
Syst., Vol. 9, p. 347, 2000.

51 A%, A7, AE=E, “CVvDdl 9% M/
NEMSH t27# 3C-SiC st 437, A
3=z, 164, 23, p. 85, 2007.

G. S. Chung and C. M. Ohn, "Magnetron
reactive ion etching of polycrystalline
3C-SiC thin films”, J. Korean Phys. Soc.,
Vol. 51, p. 1673, 2007.

(3]

(4]

(6]

[7] A4, ol84, “GdA SiC slo|z2 ¥4
o AT 1 B4, ANRIHA, 177, 63,
p. 425, 2008.

[8] U. Gysin, S. Rast, P. Ruff, E. Meyer, D. W.
Lee, P. Vettiger, and C. Gerber, "Temperature
dependence of the force sensitivity of
silicon cantilevers”, Phy. Rev. B, Vol. 69, p.
045403-1, 2004.

C. M. Su, M. wuttig, A. Fekade, and M.

Spencer, "Elastic and anelastic properties of

(91



ANAAA 8T =€ A, A28 A43, 20099 4¢

chemical vapor deposited epitaxial 3C-SiC”,
J. Appl. Phys., Vol. 77, p. 5611, 1995.

[10] H Guckel, C. Rypstat, M. Nesnidal, J. D. Zook,
D. W. Burns, and D. K. Arch, "Polysilicon
resonant microbeam technology for high

performance sensor applications”, in Proc.
IEEE Solid State Sensor and Actuator
Workshop, Hilton Head, SC, p. 153, 1992.
[11] G. Stemme, "Resonant silicon sensors”, J.
Micromech. Microeng., Vol. 1, p. 113, 1991.

317





