FA4THE FEIY
20184E5 H

SR I PN S

Journal of University of Electronic Science and Technology of China

Vol.47 No.3
May 2018

- BIESERIE -
AARSOEBRBLEMIMEMSIEIREM R
#mEE, Kk A&, RKE

(FRTRHERA R T TR BE R 611731)

[FEE] 4 7R SMEMSH IR B 69 &7 BE(0M8), % T —ANRA 49 B A 45 5 iRABAE R 09 SMEAE A S 38454, Pkt
B AIN/E &, 953k 38 TAE/£30 MHAR @ PR FIAEA, HOMETIARE]4.3x10%, 25 49£OFARA 1.29x10"2, 4R I F 5 SMER AL
WISRIAFALL10:1, 1D T SR B I LR EFDE, NS TR R SR BOMA. @ T R FRTSAT 2T
PRI AR R vl L AT AL, AT RO SR, BT A T RABIMES ISR LKA B AL AL, K
A 2R BAE G RS BLA AINE B33k 49 014

X # i AINEREIRE, BA8L4H; MEMS;, O

PESES TN713 NHERERE A doi:10.3969/j.issn.1001-0548.2018.03.012

An Energy-Decoupling Frame Structure MEMS Resonator for
O-Enhancement

BAO lJing-fu, ZHANG Chao, and WU Zhao-hui
(School of Electrical Engineering, University of Electronic Science and Technology of China Chengdu 611731)

Abstract In order to enhance the quality factor (Q) of micro-electro-mechanical system (MEMS) resonator,
this paper proposes an energy-decoupling frame structure which is applied in an MEMS resonator for energy
decoupling and Q enhancement. An aluminium nitride (AIN) piezoelectric resonator is designed to work at 30 MHz
frequency (f) in the lateral-extension mode. The resonator Q is significantly enlarged to 4.3x10* and the value of
0 reaches to 1.29x10'%. The energy coupling between the resonator and the substrate is effectively reduced by
controlling the resonant frequency ratio of the resonator to the frame structure in around 10:1. Both theoretical
analysis and finite-element analysis (FEA) simulation show that the energy loss reduction and O enhancement of
resonator can be achieved by using the proposed structure.
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