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Fig. 1. Variation of XRD intensities of FeMn in Sub/Cu(x)/

FeMn(100 A )/Co(50 A)Ta(50 A) with Cu thickness.
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Fig. 2. Variation of exchange field in Sub/Cu(x)/FeMn(100 A Y
Co(50 AYTa(50 A) with Cu thickness.
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Fig. 3. Variation of XRD intensities of FeMn in Sub/Ta(50 A)/
Cu(50 A)YFeMn(50 A)/Co(50 A)Ta(50 A) with (a) Ar pressure
and (b) dc power.
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Fig. 4. Variation of exchange field in Sub/Ta(50 A)Cu(50 Ay
FeMn(50 A )/Co(50 A)Ta(50 A) in the deposition of FeMn with (a)
Ar pressure and (b) dc power.
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Fig. 5. Variation of root mean square (RMS) roughness and average
roughness of the Co layer of Sub/Ta(50 A )/Cu(50 A)YFeMn(50 Ay
Co(50 A)YTa(50 A) in the deposition of FeMn with (a) Ar pressure
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Fig. 6. Depth profiles of Co and Cu measured by AES for the structure of Sub/Co(500 A)Cu(500 A) at (a) 25 °C and (b) 200 °C.
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Fig. 7. Variation of exchange field in Sub/Ta(50 A)Cu(50 Ay
FeMn(100 A )/Co(50 AYTa(50 A) with annealing temperature.
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Fig. 8. Variation of MR ratio in Sub/Ta(50 A)/Co(30 A)/Cu(30 Ay
Co(30 A)/FeMn(150 A)Ta(50 A) with annealing temperature.
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Study on the Improvement of Exchange Bias and Magnetoresistance
in Co/Cu/Co/FeMn Spin Valve by Heat Treatment
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It was observed that exchange bias field was increased with smooth surface and better y-FeMn formation. Sputtering conditions
were varied for the control of the surface roughness and y-FeMn formation. From the results of Cu deposition as underlayer, it was
found that y-FeMn formation was closely related with the thickness of underlayer. After heat treatment, exchange bias field was
increased over three times. This improvement was likely that the crystallites of y-FeMn were well formed. In Co/Cu/Co/FeMn spin
valve structure, magnetoresistance was increased over 1.4 times through the heat treatment. This was due to the disappearance of Co/
Cu intermixed dead layer and removal of defect, and this was examined by AES analysis.
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