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Magnetic Bio-Sensor Using Planar Hall Effect
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£ B 2¥WH GMR(giant magnetoresistance) T3XE ZtE Ta/NiFe/CoFe/Cu/NiFe/IrMn/TaA] 52| =}
fr& ol % PHR (planar hall resistance) 545 ©]&3g #7] vlo] R AAE A& ettt PHR &Abe AR
Zh gl A2 FAE Bt mlo]a R Ale]22 ARHAUT Aol 28 mel GE A7HI =Tt e A<
A7W =7 e A9 A7 A7]d T2 PHR 235 SA39on, F73e] 28 mel @Y Ar¥= 53
o AEstth metd B Aol A& PHRAME A7HE G249 f-5o @& 8 E49 2o|S o
&3t @ AVHE FA o] Jhse nEEs A7) HleleAlAe §8F ¢ Utk

FREO0[: nio] LAIM, AW E, Aguty, BHE A, 2uds

Abstract The magnetic bio-sensor used the PHR (planar hall resistance) effect generated by the free layer in
spin-valve giant magnetoresistance structure of Ta/NiFe/CoFe/Cu/NiFe/IrMn/Ta. The PHR element with micrometer
size was fabricated through the photolithograph and dry etching process. The PHR signal with magnetic field was
measured under the conditions of with and without single magnetic bead. A single magnetic bead of diameter 2.8
um was successfully detected using the PHR sensor. Therefore, the high resolution PHR sensor can be applied to
bio-sensor application utilizing the output voltage variation of the PHR signals in the presence and absence of a
single magnetic bead.
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Table 1 Applications area of magnetic bio—sensors
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