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Abstract: This paper presents a micro fluxgate magnetic sensor in printed circuit board (PCB). In order
to observe the effect of the closed magnetic path, the magnetic cores of rectangular-ring and two bars
were each fabricated. Each fluxgate sensor consists of five PCB stack layers including one layer magnetic
core and four layers of excitation and pick-up coils. The center layer as a magnetic core is made of a
Co-based amorphous magnetic ribbon with extremely high DC permeability of ~100,000. Four outer layers
as an excitation and pick-up coils have a planar solenoid structure and are made of copper foil. In case
of the fluxgate sensor having the rectangular-ring shaped core, excellent linear response over the range
of —100 uT to +100 uT is obtained with 540 V/Tsensitivity at excitation square wave of 3V, and
360 kHz. The chip size of the fabricated sensing element is 7.3x5.7 mm” The very low power
consumption of ~8 mW was measured. This magnetic sensor is very useful for various applications such
as: portable navigation systems, telematics, VR game and so on.
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Fig. 1. The basic configuration of the differential fluxgate
Sensor.
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Fig. 2. New structure of the differential fluxgate sensor
fabricated using printed circuit board (PCB)
technology. (a) Rectangular-ring and (b) two bars.
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Fig. 3. SEM photographs of the micro fluxgate sensor
fabricated by the new printed circuit board (PCB)
technology. (a) Cross-sectional, (b) plan view of the
sensor with rectangular-ring shaped and two bars
shaped core.
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Fig. 4. The induced second harmonic voltage as a function
of excitation voltage.
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Fig. 5. The linearity characteristics measured with exci-
tation square wave of 3 V,, and 360 kHz.
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