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Research on novel SAW based current sensor
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(Institute of Acoustics, Chinese Academy of Sciences, Beijing 100190, China)

Abstract A new current sensing technology with fast response, high sensitivity, and good stability and
reliability can be realized by using the surface acoustic wave (SAW) with characteristic of fast response and
features of high magnetic susceptibility of magnetostrictive thin films. The sensor consists of a dual channel
difference oscillator structure and a magnetostrictive coating deposited on the surface of the sensor chip. Based
on the acoustic wave propagation theory in layered structure and magnetostrictive effect, the mechanism of
SAW current sensor is analyzed to realize optimal design of sensor structure. The FeCo film coated SAW current
sensor was developed and the measured results indicated that the sensor has some specific characteristics as fast
response and high sensitivity. To suppress the hysteresis error from the remanence effect of magnetostrictive
film itself, a patterned design on magnetostrictive film was considered. The measured results show that the
stripped-FeCo coated sensor exerts higher sensitivity, better linearity, and lower hysteresis error.
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Fig. 1 The scheme picture of SAW current sen-

sor based on magnetoresistive effect and magne-

tostrictive effect
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Fig. 2 The scheme picture of SAW current sensor
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the piezoelectric substrate, SiO2, and the
FeCo

Some physical parameters for

MEZE 2R
LiNbO3g SiOs FeCo
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Fig. 4 Measured relationship between the young’s

modulus of FeCo and magnetic field intensity
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