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R4 3: Imaging Dynamics of MEMS Resonators up to 8 GHz with Ultrafast Pulsed Laser
Interferometry
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In this talk, we present our recent work on the imaging of gigahertz dynamics in MEMS
resonators by developing a new ultrafast pulsed laser interferometer. This instrument relies on
stroboscopic detection and can maintain a very low and flat noise floor for frequencies well
beyond 10 GHz, which significantly outperforms those continuous-wave optical methods. Here
we show two types of MEMS resonators whose vibration amplitude and phase are measured
across the entire surface up to 8 GHz. This enables modal analysis and the revealing of complex

dynamics.
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¥ 5: A NOVEL RF-MEMS RESONATOR WITH MULTIPLE- FREQUENCY
OUTPUTS
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RF-MEMS resonators with small size, low cost, and IC compatibility are great substitute
for traditional quartz crystal resonator. Simultaneous excitations of multiple high-performance
modes within a single MEMS resonator is extremely useful in various advanced electronic
applications such as future multi-frequency wireless communication systems. In this talk, a
novel MEMS disk resonator vibrating in the whispering gallery modes (WGM) is presented.
Multi-mode resonance can be driven simultaneously with one pair of electrodes. The
performance for each vibration mode strongly depend on the span angles of electrodes and the
optimization of electrodes will be discussed. With the multi-electrodes configuration, multiple
frequencies output of 56-176 MHz with high quality factor (Q) around 10000 are attained for
a 37 um disk resonator in atmosphere. This resonator has great potential as timing device in

future RF transceivers and electronic systems with low power consumption.
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