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Abstract: A novel piezoelectric-based pressure sensor is proposed to meet the need for high-performance miniatur-
ized resonant pressure sensors. A piezoelectric-driven aluminum nitride (AIN) double-ended tuning fork (DETF) mi-
croresonator was designed and fabricated as the sensing element for this pressure sensor. A theoretical analysis was
conducted to investigate the influence of dimensional parameters on the frequency-axial displacement sensitivity and
quality factor (Q) of the resonator operating under in-plane flexural modes. The impact of layered structures and elec-
trode driving schemes on resonator performance was also evaluated, establishing the design parameters for the reso-
nator. Furthermore, the resonator was fabricated using micro-electro-mechanical system (MEMS) processes and sub-
jected to performance testing. Test results reveal that under a vacuum level of 0.1 Pa, the resonator demonstrates a O
value of 11 039 and a series resonant impedance (R,) of 6.2 kQ). Moreover, at atmospheric pressure, the Q value is
844, with R being 44.3 kQ. These performance measurements exceed those documented in the literature under the
same testing conditions, laying a foundation for the development of highly sensitive, accurate, and broad-dynamic-
range resonant pressure sensors. Finally, the frequency-axial displacement sensitivity of the resonator was determined
through finite element simulation method and the relationship between the sensitivity of the pressure sensor and the
thickness of the pressure-sensing diaphragm was analyzed. Additionally, a fabrication process for the pressure sensor

was designed, offering the prospect of manufacturing a comprehensive pressure sensor chip.
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Fig.13 Schematic of the processed pressure sensor structure
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Fig.14 Finite element simulation model of DETF resonator
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Fig.15 Finite element simulation results of the frequency-
displacement sensitivity of DETF resonator
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Fig.16 Finite element simulation model of pressure sensor
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Fig.17 Finite element simulation results of influence of
pressure-sensitive diaphragm thickness on the
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