W20 % 1 ey R TR Vol.20 No. 1
20124F 1 H Optics and Precision Engineering Jan. 2012

XEHS 1004-924X(2012)01-0102-07

T 0B R R B A RS it

&

BLEHE L s, & BT EMLS
(1 AEBETAF REIR¥R, LT K% 116024
2AEEIAY BAIEFKR , 0T A% 116024)

FEEE R A B 5 A S B D O B 3 A T 43 P A0 5 o o o AR A 1 R BB BE L AR SCOR) X R A R R R e
20 B B X PR USSR 3R T — R R v AR R R R EE R v IR R T — Rl E R B IR U R R AR KA . T
T G5 RR AR AR A T T BT S SRR B o AT AR TR, RIS T A AR T S A A IRUR MR SRS RBUE s, 58
WO A AT T 05 B A5 SC 3 0 b, 25 R AR LT RS S 80T B 2 2 i — B B IR A% 1 851 Hz, MR iR
TR 0 — B A IR AR 1 610 Haz, AH R 9 15 3% 45 S A50% I 43531 8 3. 12X 10" Hz/g #1 1. 5X 10" Hz/g, il # & )5 # 1Y
2 % o IRIBETE Ay $ v R i A SR A R A R T — R R

X 8B W RAEHEAREARER ELER; IHE

hES%ES . TH715. 1; TN384 XERFRIZAD : A doi: 10. 3788/0OPE. 20122001. 0102

Design and analysis of micro-mass sensor based on
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Abstract: As the sensitivity of a piezoelectric mass sensor directly depends on the structural frequency varia-
tion induced by the mass added. This paper proposes a structure designing method for improving the measur-
ing sensitivity of the mass sensor by using a structure which consists of a symmetrical trough (I-shaped cross-
section) cantilever and piezoelectric films. Then, we design and fabricate a novel piezoelectric resonance mi-
cro-mass sensor. Considering the influences of the section shape, natural frequency and the vibration mode on
the sensitivity, an analytical model is established for analyzing the frequency variation caused by the micro
particles. With the same geometric parameters, the simulation and experiments are performed for the sensors
with the I-shaped cross-section cantilever and the rectangular section cantilever. It shows that the first order
natural frequency of the I-shape cross-section cantilever is 1 851 Hz, and that of the rectangular section canti-
lever is 1 610 Hz. Moreover, corresponding sensor sensitivities are 3. 12X 10" and 1. 5X 10" Hz/g, respec-
tively, and the former is twice of the latter. The method is feasible and effective for improving the measuring
precision of mass sensors.
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Fig. 1  Structure of mass sensor with rectangular

cantilever
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