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Optimal Design and Study of Fluxgate Sensor Signal Processing Unit
LI An-wei, LIU Yun-feng

( State Key Laboratory of Precision Measurement Technology and Instruments, Department of Precision Instruments,
Tsinghua University, Beijing 100084, China)

Abstract: As an important part of fluxgate magnetic field measurement, the fluxgate signal processing circuit
directly influences the effectiveness, stability and precision of measurement. On the basis of analyzing the flux-
gate principles, the fluxgate signal processing circuit is designed and realized. Considering the probe sensitivity
and consumption, the near optimal peak to peak of sinusoidal excitation voltage is 14.5 V, with the 6.25 kHz
frequency. According to the simplified analysis and modeling for each circuit link, it is concluded that the sig-
nal processing system is a second-order system, and the open loop proportional coefficient is determined by ex-
perimental methods. Then according to the optimal second-order model, the optimization design is carried on.
Finally, the designed circuit is statically tested, and the results show that stability precision is 6.1 nT (1 o),
repetitive precision is 13.05 nT (1 o), which can satisfy the requirements of many magnetic navigation appli-
cations.

Key words: fluxgate; second harmonic detecting method; excitation circuit; optimal model; closed-loop system;

phase-sensitive detection
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