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Wavelet transform and its application
in extraction of micro- resonator motion track features

JIN Curyun', LI Dar chao', JIN Shrjiu', FENG Yalin’, 1I Yrbo', HAO Yt long

(1. State Key Laboratory o Precision Measuring Technolagy and Instruments,
Tiajin Unwersity, Tianjin 300072, China;
2. Institte ¢ Microelectronics, Peking University, Bejing 100871, China)

Abstract: According to the characteristics of micro resonator motion images, wavelet transform is used to extract the
micro- resonator motion track features. Based on the blur image synthetic technique, wavelet transform was applied
to enhance and abate noise of blur micro-resonator motion images, while the traditional image processing method is
used to extract the motion track features, and finally the natural parameter of micro- resonator was acquired as impor-
tant reference for MEMS design. In comparison with traditional image processing method, wavelet transform method
has better measurement resolution, and its measurement repetition error is 100 nm.
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Fig. 4 Noise reduction of micro resonator image by wavelet Fig.5 Result of edge detection
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Fig. 6 Ampliude frequency response curve
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Tab.1 Measuremen and analysis results with nommal image processing method
f(kHz) 20.0 21. 4 22.2 23.4 24.0 Sfo( kHz)
1 (Hm) 2,62 27.92 3294 23.17 22.32 22.20
2 (Hm) 22.50  27.59 32.61 23.25 22.10 22.10
3 (Hm) 22,42 27.78 3276 23.38 22.27 22.20
4 (Hm) 22,70 27.83 3256 23.08 22.12 22.20
5 (Hm) 22,56  27.64 3266 23.08 22.16 22.20
Y 0.11 0.14 0. 15 0. 13 0.10
R 1
MEMS 5
, MEMS R ;0 2 5
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Tab.2 Measuremen and analysis results with wavelet transform method
f(kHz) 20.0 21.4 22.2 23.4 25.0 So(kHz)
1 (Hm) 22.68 27.66  32.88 23.14 22.18 22.20
2 (Hm) 22.72 27.66 32.73 23.18 22. 14 22.20
3 (Hm) 22.80 27.80 32.74  23.18 22.09 22.20
4 (Hm) 22.65 27.85 32290 23.13 22.13 22. 10
5 (Hm) 22.81 27.66  32.94  23.28 22.20 22.20
o 0.07 0.09 0.10 0.06 0.04
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