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Design and Fabrication of an Electrostatic Microplate Resonator

8 £ B -2 %
(Ok-Chan Jeong - Sang-Sik Yang)

Abstract - This paper represents an electrostatic micro plate resonator which consists of a rigid plate suspended with

four bridges and a counter electrode.

The bridges of the resonator are designed corrugated so that the residual stress

are released. The FEM simulation results confirmed that the deflection characteristic of the corrugated bridge is hardly

affected by the initial residual tensile stress.

bridges were fabricated by the boron diffusion process and the anisotropic etch process.
fabricated electrostatic resonator was measured with a laser vibrometer,
The deflection of the resonator with the flat bridges is smaller than the deflection of that with the
The residual stress release effect was confirmed by the fact that the

calculation results,
corrugated ones because of the residual stress.

One resonator with the corrugated bridges and the other with the flat

The vertical deflection of the
and the data were compared with the

measured deflection of the resonator with the corrugated bridges is close to the calculated deflection of the resonator

with the flat ones with the initial stress neglected.

Key Words : Electrostatic microplate resonator, Corrugated bridge, p+ silicon, Residual stress
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(b} The structure of the electrostatic resonator.
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Fig. 1. The structure of the micro plate resonator.
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Fig. 2. The free~body diagram for the deflection analysis.
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Table 1. The parameter values in the calculation of the
static deflection.
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Fig. 5. The cross—section of the corrugated bridge.
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(a) The deflection of the flat bridges under the
various residual tensile stress.
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(b) The deflection of the bridges with the various
number of the corrugations.
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(c) The deflection of the corrugated bridges under
the various residual tensile stress.
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Fig 7 The deflection characteristics of the bridges using the
FEM simulation.
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Table. 2 The dimension of the corugation for FEM simulation.
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Fig. 8 The fabrication processes of the electrostatic miroplate

resonator.
A
(110) ! R
: ~ .
45T A
(100) (110) e
undercut

} | ‘ ’ '{ etch depth |

A b e A’

33 9 25949 45° ™Al (100) A2l dolHe Az Y
ojel 38 424

Fig. 9 The etch depth and under cut in the case of 45°
alignment of the passivation layer on (100) silicon
wafer.
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(@) 42 3Ho2 HEE FIXIe ARHA,
(@) The photograph of the resonator fabricated
through the batch processes.

(b) FEZ Hayx|g e SXXe AHE,
(b} The photograph of the resonator with the
corrugated bridge.

(©) F8X Belx9) SEM AR,
(c) The SEM photograph of the corrugated bridge.

a9y 10 MZEE FRXe| A E.
Fig. 10 The photographs of the fabricated resonator.
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Fig. 11 The schematic diagram of the deflection measur-
ement system.
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Table 3 The measurement and the calculation results of the electrostatic resonators.
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