I
PIEZOELECTRICS & ACOUSTOOPTICS Apr. 2017

F39E 2
201744 A

XEHE:1004-2474(2017)02-0239-04

E R+ 55 MEMS & 81 K 07 88 #0181 i 52

T 8. E-_fF. 17
(bR AR 5 g MK HF M A 9280 % L g K JEL 030051)

WO R IEWESE T T B RN L 2R 8 (MEMS) {7 A= 25 #4) 19 = 4k 2% & K 75 A5 IR LB 43 & LRl 45
) B A 1] R 43 A o 5 28 ) A Y B R AE IR S OHAR DG 3K . il 3 Ansys 15. 0 X 88 08 #EAT T # A ALF 43 A FNE
JIA3 AT B A5 B A R A R R T 0 MO X B B R A (PZT) R R I AT 1O A B R EAT T A A 4
) P TR S IR AR R 20 Sy 500 Hz, fin i v JE W14 1y 280 mV, B X A1 1 B AR K 75 12 SR AR 1 2 8 R4 e o) W AR
PR35 ARSI 15 5 18 w5 R R L BRI PR 45 B AR M R A — S IR A RS AN

SRR - T vy 5 VB 5 7 A 5 R B s K W A

hESE S TN384 SCERARIR A : A

Design and Study on a Piezoelectric Cross-shaped MEMS Vector
Bionic Hydrophone

HE Jian, WANG Erwei, CHOU Xiujian
(Key Lab. of Instrumentation Science & Dynamic Measurement, Ministry of Education.
North University of China, Taiyuan 030051, China)

Abstract: This paper designed and studied the three-dimensional underwater acoustic sensing mechanism of
MEMS vector bionic hydrophone based on piezoelectric effect,including modeling of basic structure , analysis of di-
rectional detection , basic research of devices fabrication and related test. The static displacement distribution and
stress analysis of the device have been simulated by Ansys 15. 0. With the help of scanning electron microscopy and
atomic force microscopy,Pb(Zry 55 Tiy 47 )O3 (PZT) piezoelectric thin film was observed. The frequency sweeping test
and directivity test were carried out and the resonance frequency is about 500 Hz, the peak-peak output voltage value
is 280 mV. The obtained results have a certain scientific and practical values for promoting the development of mod-
ern underwater acoustic sensing technology and solving technical problems such as high precision position, identifi-

cation and detection of weak signal in liquid environment.
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