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The Performance of Micro Fluxgate Sensor with Magnetic Core Shape
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Abstract

A fluxgate magnetic sensor consists of a solenoid excitation coil, pick-up coil, and magnetic core.
We presents the effect of magnetic core shape in a micromachined fluxgate sensor. To observe the
performance of fluxgate sensor with magnetic core side width and gap, side width of 125 Hm, 250 pm,
and 500 um were designed in a rectangular-ring shaped core and the gaps of 0 pm, 50 um, and 100 pm
were also fabricated in a racetrack shaped core. The solenoid coils and magnetic core were separated
by benzocyclobutane(BCB) which had high insulation and good planarization characters. Copper coil
patterns of 10 pm width and 60 m thickness were electroplated on Ti(300 A) / Cu(1500 A) seed layers.
3 Im thick NigsFeya(permalloy) film for the magnetic core was also electroplated under 2000 gauss to
induce the magnetic anisotropy. The magnetic core had the high DC effective permeability of ~ 1,300
and coercive field of ~0.1 QOe. Because the magnetic cores of 500 um side width and Oum gap had a low
magnetic flux leakage, high sensitivity of ~ 350 V/T were measured at excitation condition of 3 Vpp
and 2 MHz square wave. The power consumption of ~ 14 mW was measured. The fabricated fluxgate
sensor had the very small actual size of 3.0x1.7 mm> When two fluxgates were perpendicularly aligned
in terrestrial field, their two-axis output signals were very useful to commercialize an electronic
azimuth compass for the portable navigation system.
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sensor fabricated using micro machining
technology.
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Fig. 2. Process flow chart of MEMS-based
micro fluxgate magnetic sensor.
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micro fluxgate magnetic sensor.
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