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A Study on 2-Dimensional fluxgate Sensor built in
Lock-in Amp for Earth’'s Field Magnetometry

Jae-Hwan, Lun

Department of Electronic Engineering
Graduate School

Pukvong National University

Abstract

In this paper, we have proposed 2-dimensional fluxgate sensor built
in Lock-in Amp. This fluxgate sensor svstem is consist of a sensing
clement, driving circuits for excitation coil and Lock-in Amp for
detecting second harmonic components which is proportional to the DC
magnetic  to be measured. The ferrite sensor core is excited by a
square wave form voltage through the excitation coil 40 turns. The
tums of pick-up coil is 50. The second harmonic components is
measured by signal processing circuits built in Lock-in Amp. This

results are compared with PSD(Phase Sensitive Detector) circuit output

and a FFT spectrum analvzer output. The measured maximum
sensitivity is  about 1830[V/T] at driving frequency of 3[kHz],
excitation current 1[Appl. The nonlinearity of this system(Lock-in
Amp) is about 1.2[%/FS], In case of FFT spectrum analyzer is about
0.8[96/FS], and 1.8[%/FSI(PSD). The linearity of this system is betler

than PSD. The angle error of this sensor system is about *2[%/FS].
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Table 1. Soft magnetic materials.

Group Code Class W
A - Irons
B - Low carbon mild steel
C » Silicon steel, mainly with 3% Si
D » Other steels
Crystalline E - Nickel-iron alloys

(o Groups El1 .. E5 with 309% ~ 83%)

- Iron—cobalt alloys
(5 Groups F1 . F3 with 23% ~ 50%)

G - Other alloys as AlSiFe-alloys

- Soft ferrites as NiZn and MnZn oxides
and others

o)

Oxides H

- Amorphous allovs (Fe-based and
Amorphous metals .
Co-based alloys)

Powder composite . )
— » Based on Fe and iron alloy powders

metals




Table 2. Magnetically soft materials for sensors.

Qquor class

material

useful for

mdgnetogalv anic

magnetoelastic

CE

slotted cores vokes

D
E1ll
CEl

+ shafts

- surface layers for shafts

- laminated core packages, pot—cores

fluxgate

E1LHI

+ strips and rods

torodial cores

inductive,

edd-current

C.E2E3
H

- rods, vokes, laminated cores

- pot cores, rods

Wiegand, pulse-wire

F

special alloys

k]

- wires

magneto-resistive

E1.]
Nico,NiFeCo

- resistors
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Fig. 2. B-H curve without external bias field.
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