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Abstract ; Considering that the upper electrode of traditional CMUT is designed on the upper surface of the vibrating
membrane , the thickness of the vibrating membrane will increase the effective distance between the upper and lower
plates,which will affect the transmitting and receiving performances of CMUT. A novel structure of CMUT is
proposed ,in which the upper electrode is designed at the bottom of the vibrating membrane to reduce the effective
distance between the upper and lower plates. First,the influence of the distance between the upper and lower plates
on the transmitting performance is analyzed. Then the process flow of the novel structure CMUT is designed. Last,
the CMUT of the novel structure is simulated and analyzed. Pull-in simulation results show that the displacement of
the center point of the vibrating film is 36.52% of the cavity height when the vibrating film is attracted to the lower
electrode , which is close to the theoretical value one third. The simulation results are consistent with the results of
COMSOL Multiphysics case,which proves that the simulation model established in this paper holds high accuracy.
Results of modal analysis and frequency domain analysis show that the first natural frequency is about 6.1 MHz. The
results of time domain analysis show that the transmitting and receiving performances of the novel CMUT structure
are improved by 11.9 times and 12.2 times respectively compared with the traditional structure.
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