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Design and Implementation of Conditioning Circuit for High-frequency

Magnetoelectric Coupling Current Sensor

LIU Sujie', MO Jintao®, WU Jingen®, LI Fuchao'

(1. State Grid Sichuan Electric Power Company Marketing Service Center, Chengdu 610045, Sichuan, China;
2. Electronic Materials Research Laboratory, Key Laboratory of the Ministry of Education, School of
Electronic Science and Engineering, Xi'an Jiaotong University, Xi'an 710049, Shaanxi, China)
Abstract ; The sensing mechanism and structure design of a d,5; mode high-frequency magnetoelectric coupling current sensor is
introduced for detection needs of high-frequency transient current component up to MHz level in new power system. In order to
effectively improve sensitivity, detection limit and other core performances of current sensor, a high-frequency conditioning
circuit is designed and developed, and its performances are estimated by simulation. Furthermore, a high-frequency current
test system is established to verify its performances. The experimental result shows that the sensitivity under conditioning reaches
14.24 mV/mA, the linear regression coefficient reaches 0.999 68, the fluctuation of output signal RMS is less than 3% within
the frequency range of 0.9 MHz to 1.1 MHz, and the detection limit is within 10 wA. This conditioning circuit significantly
improves the high-frequency detection performance of magnetoelectric coupling current sensor, which has great potential for

high-frequency transient current component detection up to MHz frequency in new power system.

Key words: magnetoelectric coupling; current sensor; high-frequency current; conditioning circuit
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