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Abstract

With the spread of Edge Al-based anomaly detection and real-time condition monitoring, reliable sensor data have
become important for inference models. In high-current applications such as electric vehicles and ultra-fast chargers,
precise current measurement is essential for diagnostic reliability. In this study, a fluxgate-based closed-loop
large-current measurement module with a NiFe thin-film core was designed, fabricated, and evaluated. Driving current
waveforms and duty variation under external magnetic fields, together with PWM frequency changes due to
inductance variation, were analyzed to determine stable operating conditions. Five repeated measurements over 0 - 504
A showed linearity, repeatability, and hysteresis of 0.42%, 0.39%, and 0.37%, respectively, with an RMS error within
0.4%. The proposed module is suitable for precision large-current measurement and Edge Al-based anomaly detection.
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