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Design and Simulation of Capacitive Micromachined Ultrasonic Transducer

WANG Chaojie' , WANG Hongliang' , DUAN Peisheng’ , CHEN Yibo' , HU Xiaofeng'
(1. Key Lab. of Instrumentation Science & Dynamic Measurement of Ministry of Education,
North University of China, Taiyuan 030051,China;2. Xishan Coal Electricity Group CO. ,LTD, Taiyuan 030203, China)

Abstract; The three-dimensional model of CMUT unit was established to study the effects of different structures
of CMUT unit on the performance of CMUT and the CMUT structure parameters was obtained. The operating fre-
quency range of 1~2 MHz and working voltage of V4, <100 V were set. First, the membrane parameters were de-
termined by using the finite element model for the modal analysis to study the relationship between the membrane
parameters and first order frequency. Then, the effect of the gap on the performance of CMUT was simulated and
analyzed based on the explanation theories and static analysis and the gap thickness was determined. Finally, the e-
lectrode parameters were optimized through the electrostatic - mechanical coupling analysis and the calculation of the
electromechanical coupling coefficient. The simulation verification of the proposed CMUT structure was carried out
through COMSOL Multiphysics. The result showed that the working frequency was 1. 65 MHz and collapse voltage
was 68 V, which met the requirements of design.
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