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Study on SAW Current Sensor Based on Magnetostrictive Effect
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(1. China Electric Power Research Institute, State Grid Corporation of China, Beijing 100192, China;
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Abstract; In this paper, a kind of surface acoustic wave (SAW) current sensor based on the magnetostrictive
effect was designed, the sensor adopted magnetostrictive FeCo thin film and its characteristics were studied experi-
mentally The SAW current sensor used 300 MHz dual-channel delay line oscillator, and 128°YX-LiNbO; as piezoe-
lectric substrate. SiO, thin film layer was coated on the piezoelectric substrate to improve the temperature stability
because they had opposite temperature coefficient polarity, and the magnetostrictive FeCo film was sputtered on one
of the SAW delay lines to percept the current. Under the magnetic field of desired current, the FeCo film produces
magnetostrictive strain, and results in SAW phase velocity changes, and then the current to be measured is charac-
terized by the change of the frequency signal of SAW oscillator. SAW current sensors with different thickness and
different aspect ratio of FeCo film were tested in the experiments to obtain optimized sensing structure. The experi-
mental results show that the sensitivity of the developed SAW current sensor is up to 12. 375 kHz/A with optimized
FeCo film thickness of 500 nm and aspect ratio of 2 : 1.
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