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Abstract A high-resolution digital fluxgate magnetometer is designed based on the 1 bit sigma-delta
modulation technique with 24 bits measurement resolution. By using Matlab Simulink tool kits, the digi-
tal fluxgate magnetometer system was simulated and analyzed, the performance parameters of the sys-
tem in terms of noise, linearity, dynamic response speed and frequency response are obtained. The simu-
lation result shows that, in the range of +£1000 nT, the magnetometer system has a noise floor of
0.17 pT-Hzf]/2 at 1 Hz, a maximum linearity error of 1.04 pT, a dynamic response speed of 1.07x
10° nT-s ', and a —3 dB bandwidth of more than 30 Hz. The use of a 1 bit Sigma Delta modulator, signif-
icantly improves the conversion accuracy of the DAC (Digital-to-Analog Converter), reduces the noise

level and non-linearity of the magnetometer system, and significantly improves the overall performance
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of digital fluxgate magnetometer. This system is able to meet the requirements of long life, high preci-

sion and high reliability of space magnetic field exploration tasks, provides a high-precision and high-reli-

ability detection means for the field of space magnetic field detection, showing its wide application

prospects in the field of deep space exploration and space science.
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Table 1 Performance parameters of digital magnetometer
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Fig. 1

Sigma-Delta DAC block diagram
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Table 3 Performance comparison of digital fluxgate magnetometer simulation systems
with different quantization bits
(FEADRE/bit W IRIE I/ (HapT " He %) SRPERE/(%)  SHAWIRLEE /(0T ') BN (-3 dB# %) /He
1 0.17 5.21x10° 1.068x10° 32.79
8 1.40 5.70x10° 1.399%10 35.60
12 0.98 4.33x10° 1.396x10° 35.40
16 0.73 2.40%10° 1.385%10° 35.32
2 0.42 1.95x10° 1.343x10° 34.90
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