IK R GRS T B A R EEes R T
ZRR Y, MARRR T, RRAE Y, TAEE
(PARFHIFLZADSMABREREZLKRE KR 030051)
Emai | : 12d0821@163. com

B OB BAHRUARBRKOARAT 2O AEKTALART SET LR, Ah, B4
BN RRERARE RFe s, BRFITHAKT 2R, AT, €& XMIIKRAR B 258 5
(CMUT) B A EMARILSL, EERAXE R, HRA A BR & RBAFHE. AR T —4 A
F KT Ak A4 CMUT, 72 COMSOL ¥ 3 = 7 CMUT a9 A PR TAE A, 34T T HmMF . T Ef kL
ARG S, R 3T, OMUT 22 AP SRIMELH 4.9 Mz, EKFAH 2.7 MHz,
A OV B9 Bk b B T, CMUT L2 K P R @R K B JE A 91 Pa, £ AP R @R K % /EA 10 Pa.C-V
HHHEAERR, ALRGECEAO VI, #ELE(EA1.67 pF, RAMGEEA 100 V. AL
F A, CMUT A KT AR PRI KR F ekttt . @it —F Rk itfehE T2, CMT A
P KT A BeFn AZARIB K I L S Af E A L) 209 % Ao
KA ONUT; AR AT: BFGEE; HRME

Design of Capacitive Micromachined Ultrasonic Transducers for
Underwater Sonar Imaging
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030051,China;)

Abstract: Ultrasonic technology has occupied an important position in the field of underwater research
with its powerful functions and wide range of applications. However, conventional sonar systems have
limited their wide use in underwater applications due to their large size and high power consumption. In
contrast, capacitive micromechanical ultrasonic transducers (CMUTs) have low mechanical impedance
and are suitable for immersive applications, and their transmitting and receiving have highly sensitive
characteristics. In this paper, a CMUT for underwater imaging is designed and a finite element model of
the CMUT is built in COMSOL for numerical evaluation of resonant frequency, operating voltage and
surface acoustic pressure. The results show that the resonant frequency of the CMUT is about 4.9 MHz

in air and 2.7 MHz in water.Under the excitation of operating voltage, the maximum surface acoustic



pressure of the CMUT microelement in water is 91 Pa, and the maximum surface acoustic pressure in
air is 10 Pa. The C-V characteristic curve shows that the static capacitance value is 1.67 pF at a DC bias
voltage of 0 V, and the collapse voltage is 100 V. The results are shown in the following table. The re-
sults show that the CMUT exhibits excellent performance advantages in underwater imaging. By further
optimising the design and fabrication process, CMUT is expected to achieve higher accuracy and wider
application in underwater sensing and imaging.
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Figure 2 Relationship between Frequency, Sound Pressure and Admittance of CMUT in Air and Water
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