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Polysilicon Yaw-Rate Sensor
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Abstract

A yaw-rate sensor consisting of three layers of polysilicon thin films has been developed. It has an upper
electrode over aresonating mass for accurately detecting the sensing vibration oscillated by the Coriolis
force. The resonant frequency of both the driving and sensing vibrations is successfully controlled by the
DC biasto the comb electrodes that are used for detecting the driving vibration. The offset of the angular
rate output due to the mechanical and electromechanical couplingsis decreased by an unbalanced differen-
tial oscillation. With this tuning method and the offset reduction, the angular rate was detected. A resolution
of 1 deg/sec is achieved.

Keywords Yaw-rate sensor, Polysilicon, Multi-layer structure, Tuning, Offset reduction
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Fig. 1 Three-layer polysilicon yaw-rate sensor.
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Fig. 2 Processflow of the polysilicon yaw-rate sensor.
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Fig. 3 Schematic diagram of angular rate detection circuit.
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Fig. 5 SEM micrograph of three-layer polysilicon yaw-
rate sensor. a) Overview of the resonator.
b) Magnified view at the mass.
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Fig. 6 Resonant frequency of both the driving and the
sensing vibration against controlling voltage.
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Fig. 7 Frequency response a 8.7 V of frequency
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Fig. 9 The output voltage of the yaw-rate sensor against
aconstant rotation.

Table 1 Device properties of the polysilicon yaw-rate

SENSor.
Thickness of 2nd polysilicon 2.4um
Mass 200pumx 200um
Beam Lehgth 300um
Width 2um
Driving Frequency 9.07kHz
Amplitude 2.2um
Af (Calculated) 27Hz
Sensitivity (Capacitance) 19aF/(deg/sec)
(Output) 2.2mV/(deg/sec)
Angular Rate Resolution ~1deg/sec
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