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Spin-Filter Element for Realization of Magnetic Field Sensors with High Sensitivity

and High-Speed Response
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In order to realize hard disk drives (HDDs) capable of high-areal-density recording, a read head with high sensitivity and a high data transfer rate

is required.

As such high-areal-density recording cannot be achieved only by incremental improvements in conventional technologies, there is a

need for a technological breakthrough in ultrathin magnetic materials for the magnetic field sensor element.
Toshiba has developed a spin-filter element that can filter an up-spin or down-spin from total conduction electrons using an ultrathin layer of wus-

tite (Fer.;04), a type of iron oxide, for the first time in the world.

Furthermore, we have confirmed that the spin-filter effect is enhanced by the addi-

tion of zinc (Zn) to the wastite film.  This spin-filter element is expected to become a key technology for future spintronics devices, not only in HDD

read heads but also other new magnetic field sensor applications.
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Basic structure of and material development for spin-valve film
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Structure and basic concept of spin-filter element
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Enhancement of magnetoresistance (MR) ratio by Fe-based oxide spin-filter layers
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X-ray diffraction profiles of Fe-based oxide spin-filter layers
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Stacking sequences of magnetite and wistite
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Enhancement of MR ratio by improvement of crystalline structure of Zn-
wstite spin-filter layer
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