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Fig. 1. (Color online) () PHR sensor parameters, (b) device.
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Fig. 3. (Color online) (a) Schematic of domainscope, (b) Hysteresis loop of a device with exchange bias.
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Detection of Magnetic Bacteria Using PHR Sensors with Trilayer Sructure
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In this study, we have fabricated magnetoresistive sensors of 50 wm x 50 um cross type by trilayer structure of antiferromagnetic/
nonmagnetic/ferromagnetic. The magnetic signa and magnetic domain of this sensor is measured. The sensor hysteresis loop isnot in
symmetrical a 0 Oe. This is may be due to the exchange coupling between ferromagnetic layer and anti ferromagnetic layer. This
exchange bhias vaue is 20 Oe. The sensor signal is measured at between the applied magnetic field and current. The sensor signdl is
measured between the applied magnetic field and current at 20° and 90° angles. The sensitivity of sensor signals is 20 uV/Oe and
7 uV/Oe at 20° and 90° angles, respectively. In addition, this sensor is aso applied for the detection of magnetic bacteria at 20° angle.
From these results, we calculate the stray field of single bacteriais to be 5 x 10°Oe.

Keywords: PHR sensor, magnetic bacteria, Kerr microscope, exchange coupling
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