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Development of magnetic tunnel junctions with huge tunnel magnetoresistance
through improving half-metallic feature at junction interfaces

Sukegawa, Hiroaki
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We developed elemental technologies toward huge tunnel magnetoresistance
(TMR) by focusing on interface states at half-metallic Heusler alloys and an MgAl204 barrier. (1) We
found a promising interface layer material, FeAl alloys, through solid-state Al atomic diffusion
effect observed at an ultrathin Al-containing alloy layer and a barrier. (2) By using MgAl204
barriers, perfectly lattice-matched interfaces with Heusler alloys were achieved. Additionally, a
very high quality Heusler alloy layer was successfully grown on the MgAl204 barrier. (3) Advanced
first-principles-based transport calculation methods have been developed. Especially, the
calculations revealed excellent bias voltage dependence of TMR in an MgAl1204 barrier MTJ, and a
large exchange stiffness constant in Co-terminated CoFe, which is one of the most important factors
for observing large TMR ratio at room temperature.
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