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ABSTRACT

The magnetoresistance (MR) and giant magnetoresistance (GMR) ratio in spin-valve
geometry can be considered from the spin transport behaviour which depends on the gradient of
spin accumulation and spin current. The aim of this work is to investigate and compare the spin
transport behaviour in spin valve structure with different materials; Co, NiFe, CoFe, and CoFeAlSi
by using the generalised spin accumulation model in order to find the appropriate material for
real devices. We found that the spin transport parameters of material are the main factors that
affect the MR and GMR ratio. The result indicates that the CoFeAlSi heusler alloy structure
gives the lowest resistance-area product (RA) of 27 f-Ohms/cm?® whereas the RA of Co, NiFe,
and CoFe are 1, 5, and 16 times bigger, respectively. Furthermore, the GMR ratio of CoFeAlSi
heusler alloy structure is found at 154%. Therefore, we suggest that the spin-valve structure

based CoFeAlSi heusler alloy is the promising material for reading sensor.

Keywords: spin accumulation, magnetoresistance, GMR ratio
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