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A Tuned Mass Damper Based
Micromechanical Mass Sensor
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Micromechanical resonators, of which their resonance frequencies change in response to
environmental perturbations, could be used as sensors. To date, Resonant-type sensors are the
most widely adopted sensing mechanism in numerous application fields, including mass sensors,
force sensors, electrometers, etc. Compared to regular micromechanical sensing devices, i.e.,
cantilever beam resonators, this article uses a tuned-mass-damper-based resonator for mass sensing
applications to achieve higher sensitivity. This article is organized as follows: (1) physical models,
(2) measurement set-up, and (3) measurement results.
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Time N/A 1 min 2 mins
Mode 1 Frequency 5.009 MHz 5.002 MHz 4.992 MHz
Calc. Depos. Mass N/A 0.643 pg 1.506 pg
Time N/A 1 min 2 mins
Mode 2 Frequency 5.9593 MHz 5.9513 MHz 5.9406 MHz
Calc. Depos. Mass N/A 0.753 pg 1.775 pg
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