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Abstract

By using high resolution transmission electron microscopy HRTEM  we have studied the microstructure of specular spin
valves of Ta 3.5nm /NigyFeyy 2 nm /IrjgMng; 6 nm /CogyFeyg 1.5 nm //oxidation//Cogy Feyy 2nm /Cu 2.2nm /Cogy Feyq
1.5nm //oxidation//Ta 3nm . Cross-sectional HRTEM studies showed that nano-oxide-layer NOLI was not completely oxi-
dized from the pinned CoFe layer resulting a mixture layer of CoFe-oxides and CoFe ferromagnetic metals. The ferromagnetic
metals of CoFe in the NOLI may form some ferromagnetic paths over the NOL1 allowing direct magnetic exchange coupling be-
tween IrtMn and CoFe layers. No oxidized CoFe layer was found from the CoFe free layer NOI2 . This can be explained by the
formation of a TaO, NOIL2 layer introduced through a solid-state reaction between the oxidized CoFe layer and the capping layer

of Ta. The formation of the two NOLs enhanced the giant magnetoresistance ratio of the specular spin valves.

Keywords specular spin valves incontinuous nano-oxide-layers NOL  high-resolution electron microscopy HRTEM  giant
magnetoresistance GMR
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