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Progress
We have continued our systematic investigations on the MR properties of epitaxial and polycrystalline CPP-PSVs using Co-based Heusler alloy FM layers and Ag/Cu2TiAl spacers. Among various Heusler alloys, the usage of Co2Fe(Ge0.5Ga0.5) (CFGG) Heusler alloy as FM layer for CPP-PSV gave rise to the highest MR. As spacer materials, we tested Ag, Cu and Cu2TiAl, which are considered to have good band matching with Heusler alloys. The results have shown that Ag is the best choice; however Cu2TiAl showed very interesting MR properties with higher RA and relatively high DRA by annealing at a low temperature (350°C) in epitaxial structure. In order to evaluate the applicability of CFGG and CMGG for practical read sensor, we fabricated polycrystalline CPP-GMR pillars on Si substrates. The polycrystalline structure makes upper limit for annealing to be around 350(C because of the facile recrystallization of the polycrystalline multilayers. RA of 4 mm2 is achievable using CFGG and CMGG FM layers in polycrystalline CPP-GMR. This value is slightly lower than those obtained from the epitaxial (001) CPP-GMR with the same low annealing temperature (350(C).
Future Plan

We still have fundamental issues to answer. In the epitaxial CPP-GMR, the FM and spacer layers have the (001)[011]Heusler//(001)[011]Ag OR, while the polycrystalline films tend to have the (011)[200]Heusler//(111)[022]Ag. It is interesting to see how these two types of interfaces influence the spin dependent transport properties. To answer this question, we recently succeeded in  fabricating (001) textured Heusler alloy film. In parallel, we are trying to grow epitaxial CFGG/Ag/CFGG PSVs with (011)[200]Heusler//(111)[022]Ag OR. For further enhancement of the MR properties, new combination of FM and spacer layers should be sought. We got rather interesting MR properties using the Cu2TiAl spacer, which show L21 structure. This work to be continues. 
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