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Optimization design of the electrode parameters in capacitive

micromachined ultrasonic transducer

ZHANG Hui, SONG Guang-de, JIN Shi-jiu , GUAN Zhi-jian, LIU Juan
(State key laboratory of precision measuring technology and instruments,
Tianjin University, Tianjin 300072, China)

Abstract: The metal electrode parameters affected the performance of a cMUT such as collapse
voltage, static capacitance, bandwidth, transformation ratio and electromechanical coupling
coefficient, the parameters including electrode size, electrode material, and the position of the
electrode relative to the membrane of a cMUT. This paper reported the analysis results of these
effects by a 2D finite element model, the optimal parameters of electrode in a cMUT is found. The
design and fabricate of cMUT could be more feasible according the work of this paper.

Keywords: Capacitive micromachined ultrasonic transducer (cMUT), collapse voltage, static

capacitance , electromechanical coupling coefficient
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