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Design of Encapsulation on Capacitive Micromachined Ultrasonic Transducer
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Abstract: Aiming at the problem of the imbalance of impedance matching,large stress and high acoustic energy
loss in the current capacitive micromachined ultrasonic transducer(cMUT) encapsulation material, a polyvinyl chlo-
ride(PVC) material encapsulation structure with good acoustical transmission property underwater 10m, small ben-
ding deformation is designed in this paper. The package structure parameters are calculated based on the theory of
sound penetration and material properties. The three-dimensional finite element model of the encapsulation structure
is established by using COMSOL Multiphysics 5. 0. The inherent properties of the package structure and the under-
water mechanical performance are obtained by the modal analysis and static analysis respectively. It shows that the
first-order resonance frequency of the encapsulation structure is 792. 47 kHz, which does not interfere with the work-
ing frequency of cMUT. The underwater system is protected by a pressure equalization device. The maximum de-
formation underwater 10 m is 1. 12 mm and the maximum stress is 14. 4 MPa, which does not exceed the bending
strength of PVC. The maximum error between the actual test sound pressure and the theoretical value is 4. 8% and
the distance measurement error is 1 mm. Therefore, the designed encapsulation structure of cMUT can meet the re-
quirements.

Key words: capacitive micromachined ultrasonic transducer (CMUT) ; sound transmission coefficient; encapsula-
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