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Circuit of digital orthogonal fundamental mode fluxgate sensor
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Abstract: The orthogonal fundamental mode fluxgate has the advantages of wide frequency band, low noise and small volume compared

with the traditional parallel excitation second harmonic fluxgate. In order to meet the application requirements in geomagnetic navigation,

electromagnetic tracking and other fields, and further increase the response bandwidth, a digital quadrature fundamental mode fluxgate

sensor simulation model was established, and a hardware circuit composed of high-speed ADC, FPGA and high-precision DAC was

built. The related FPGA program was developed, the correctness and feasibility of the digital demodulation scheme were verified. After

testing, the digital quadrature fundamental mode fluxgate sensor has a bandwidth of 15 kHz, which has obvious advantages, and shows a

good prospect in the intelligentization of orthogonal compensation and gain calibration.
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Fig. 1 Block diagram of digital orthogonal

fundamental mode fluxgate
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Fig.2 Picture of digital orthogonal fundamental

mode fluxgate circuit
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(a) Diagram of probe working principle
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Fig.3 Prode of orthogonal fundamental mode fluxgate
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(b) Structure of probe
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Fig.4 Block diagram of excitation circuit
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Fig. 5 Block diagram of measuring circuit
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fluxgate sensor simulation model
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Fig. 7 Schematic diagram of orthogonal fundamental

mode fluxgate noise source

P
SR LR BRI 0

€ tx
k=" x 100% (8)

€
s e, A DEEHA RS ;e A iH SRS

15 B2 R R WL MRS TS A MR P fiff ] I
A T R Y S R

3 BT

SRR [a] A0 04z F, 3% 1140 2 FRUHE P A ] 8 o, 25K
PP~k A S ) 2 155 R TR A A TR A5 v
MRS v, SRAES V, ™ R EJE 55
DA R H A e o3, 225 BRUY AIE DB AR 15 2] H AR S
5 Voo

AR IR 75 SR S e 0T O DA S B 4 e B O, 2%
P fF T B RIIEAT — UGB . BRI 5 4%y
Sy BRBAFZIRN f, RN f, ] AR 5
A TERAE SR n=2f/f,, B n A RFE ST — K
WSS R g UL 502 i FPGA 77 A 1 5 48000

Ir
P8 SRR [ A A B v, S Y 2L FRCAE 51
Fig. 8 Block diagram of the product type
synchronous detection circuit
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