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Frequency and Amplitude Control of Micro Resonant Sensors
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Abstract : This paper presents two control algorithms for the frequency and amplitude of the resonator of a micro sensor. One
algorithm excites the resonator at its a priori unknown resonant frequency, and the other algorithm alters the resonator dynamics
to place the resonant frequency at a fixed frequency, chosen by the designer. Both algorithms maintain a specified amplitude of
oscillations. The control system behavior is analyzed using an averaging method, and a quantitative criterion is provided for the
selecting the control gain to achieve stability. Tracking and estimation accuracy of the natural frequency under the presence of
measurement noise is also analyzed. The proposed control algorithms are applied to the MEMS dual-mass gyroscope without
mechanical connecting beam between two proof-masses. Simulation results show the effectiveness of the proposed control
algorithms which guarantee the proofmasses of the gyroscope to move in opposite directions with the same resonant frequency

and oscillation amplitude.
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Fig. 1. Block diagram of frequency tracking and amplitude control.
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