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Fig. 1. Photograph of MR element
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Fig. 2. Magnetoresistance measurement system
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Fig. 3. MR response of NiFe pattern(sputter condi-
tions : 100 W, 3 mTorr, pattern size : 3 mm X 19 mm)
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Fig. 4. Variations of 4 R /R, of NiFe film with Ar
pressure
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Fig. 5. MR response of NiFe with 7um X 64 pm pat-
tern size
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Fig. 8. MR response of an element with longitudinal
and perpendicular exchange bias(Lengh:128 m,
Width : 7 )
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NiFe /TbCo /SisN, thin films were fabricated, which can be employed as dual(longitudinal and transverse)
biased magnetoresistive elements utilizing surface magnetic exchange at the interface of NiFe /ThCo films, When
Tb area percent was 36 % and substrate bias was not applied, magnetic exchange fields of 100 ~ 180 Oe were
obtained. The thicknesses of NiFe, ThCo and SisN, (Protective layer) were 470 A, 2400 A and 600 A, respectively.
Magnetoresistance ratio of 1.45 % was obtained using NiFe films fabricated with 1000 W power and 2.5 mTorr of
Ar pressure, The MR ratio of microstructured elements was reduced to 1.31 % and the MR response cCurves were
shown not to saturate due to demagnetizing fields of the elements, When elements were fabricated with 36° of
misalignment with respect to the exchange field direction using films having 150 Oe exchange field, MR response
curve was shifted by 85 Oe, and the operating point of the device shifted to the linear region of the response. Also,
the Barkhausen noise was eiminated due to longitudinal bias field originating from the exchange field,



