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Geomagnetic Sensor Based on L/R Oscillator with a Solenoid Coil Inductor
Containing Cu Core/Nig)Fe,, Shell Composite Wire
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In recent, PNI sensor corporation has been released geomagnetic field sensor with high performance. This sensor uses a new
principle measuring the period of digital output pulse of L/R oscillator circuit which is connected to the solenoid coil inductor wound
on high permeability amorphous wire. In this paper, we design L/R oscillator circuit based on the PNI’s principle and connect the
circuit to the solenoid coil inductor containing Cu core/NiggFe,, shell composite wire fabricated by electrodeposition. We investigate
applicability of this system to geomagnetic field sensor.
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Fig. 1. (Color online) L/R oscillator circuit for magnetic sensor.
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Fig. 2. (Color online) Waveforms of L/R oscillator circuit.
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Fig. 4. (Color online) Schematic representation of the change of
inductance with external magnetic field at forward and reverse bias
connection.
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Fig. 5. (Color online) Variation of inductance (L) of the solenoid coil
inductor wound on Cu core/NigFey, shell composite wire with
external magnetic field (H,,).
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Fig. 6. (Color online) Variation of forward biased and reverse biased
periods (77 and T%) of digital output pulse with external magnetic
field (H.y) at the L/R oscillator circuit connected with the solenoid
coil inductor wound on Cu core/NigyFe,, shell composite wire. The
inert is the waveform of digital output pulse observed by oscilloscope
at 2 V/DIV and 0.5 ps/DIV.
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Fig. 7. (Color online) Variation of AT with external magnetic field
(H,yx) at the L/R oscillator circuit connected with the solenoid coil
inductor wound on Cu core/NiggFey shell composite wire.
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