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Fig1l Graphics of quartz tuning fork
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Fig 2 Frequency sweep in amplitude of quartz tuning fork
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Tab 1 Parameter of quartz tuning fork
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Fig3 Modal of quartz tuning fork
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Fig4 Strain and displacement distribute on side arm of quartz tuning fork
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Research on a magnetic sensor based on

magnetic-film/tuning fork™
ZENG Jie, WEN Yu-mei, Li Ping, LI Jian-zhong, ZHANG Xiao-hua

Key Lab of Optoelectronic Technology and System of the Education Ministry of China,
College of Optoelectronic Engineering, Chongging University, Chongging (400044)

Abstract

A tuning fork magnetic sensor structure is designed by using one chip magnetic-film compound with
quartz tuning fork to settle the problem of low Q value in magnetic-electric lamination magnetic sensor.
The static magnetic field is detected through measuring the change of resonant frequency or Q value.
The compound position of film is designed using the Finite Element Analysis. The most sensitive
compound position is the top of the tuning fork side arm is got, and the experiment proof is proceed.
Experiment result indicates that the Q value is about 2000 at zero bias magnetic filed, the high
sensitivity of resonant frequency and Q value in static magnetic field can reach 9.233Hz/mT and
119.471/mT, respective. The resolution of the magnetic field can reach 10° Tesla when the resolution
of frequency detection is 0.1Hz and the frequency stability of tuning fork is 20ppm. The resolution of
the magnetic field can reach 10° Tesla when the resolution of Q value detection is 1 and the Q value
stability of tuning fork is 20ppm. The measured Q value is better than measured frequency.

Key words magnetic-film, quartz tuning fork, finite element analysis, resonant frequency, Q value



