Vol. 40 No. 6
Dec. 2018

w5 O
PIEZOELECTRICS & ACOUSTOOPTICS

404 4561
20184£12 A

XEHRHE:1004-2474(2018)06-0896-05

P S B B0 R R S BB 7 B 5 3

EXELVRWALKR OB LCERAY, EHES
(L BBR2E B PG W BRI 430072 2. HUM d T RHE K2 d T 5 8 28 B, Wil Hti 310018)

OB A MAUAOE 5 (CMUT) 2 AL R 5 (MEMS) S ARG R MW G M2 —. AT ER§E
FEAR T FE BRI HE T 48 i A A% B8 19 R SO 0k hl 28 AU RO AORE 75 14 91 RS AT IR AL . B 5B 56 T — B4 o Al
PR Bh A5 T 3E AT B G 43 T o & B L SRR 5 B P e B IE A 56 5 I T2 T A R N R R AR [ B R AR 2 AR S D
BRI BT A7 G 2R S8, AR5 COMSOL Z Wi 05 B M 25 A a5 A Fe S VA SR 8 L A0 42 vl L
BRAR A5 R S, B — P e 3 S PR i A BROCAR R R B T 45 AR R RS S Bk ATk — B 4k 15 3
WA 11,3 V., REUE —3. 253X 10" Hz/kg, JL4R A F 4. 858 MHz, it I [ % 121. 45 Ay i 25 sUBATLBURE 75 B 91

KR 2 UL 7 B 3 5 R s S AR AR 5 35 A R s o BR T o AT

hE 4 %S . TM23;0321 X EkARIRAD : A DOI:10. 11977/j. issn. 1004-2474. 2018. 06. 022

Design of Capacitive Micromachined Ultrasonic Transducer Array for Gas Sensing

ZHUO Wenjun' , WU Lixiang” ,CHEN Xi' , WANG Junli' , WANG Gaofeng’
(1. Computer School, Wuhan University, Wuhan 430072,China;2. School of Electronics and Information,
Hangzhou Dianzi University, Hangzhou 310018, China)

Abstract: The capacitive micromachined ultrasonic transducer (CMUT) array is one of the commonly used
structures of MEMS sensors. To reduce the power consumption and improve the sensitivity of the gas sensor, the
dimension and structure of the CMUT array are optimized. First, with the theoretical analysis of the first-order
lumped electromechanical vibration model, it is found that the sensitivity of the CMUT is positively correlated with
the collapse voltage and they are mainly affected by the thickness of the diaphragm, the electrode spacing and the e-
lectrode radius. The parameters of CMUT are designed to meet with those requirements. Then a more practical fi-
nite element model is proposed, which combined with the structural characteristics, air damping, external circuits,
elastic softening and other factors by using COMSOL Multiphysics simulation software. The theoretical analysis re-
sults are substituted into the model to further optimize the parameters of CMUT. Finally, a CMUT array with col-
lapse voltage of 11. 3 V, sensitivity of —3. 253X 10" Hz/kg. resonant frequency of 4. 858 MHz and quality factor of
121. 45 has been developed.
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