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Magnetoresistance Effect Based on New Principle in NiFe Nanocontacts
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Toshiba has developed a fundamental technology for read heads for hard disk drives having a recording density in the terabit per square inch
(Tbpsi) class.  The new technology is based on the magnetoresistance (MR) phenomenon through magnetic nanocontacts manufactured by our orig-

inal fabrication process and our original MR measurement methods.

An MR ratio as large as approximately 140% was successfully achieved by a

test element formed in sputtered nickel-iron (NiFe) thin film at room temperature.
By applying this technology to actual read heads, it will be possible to improve the data transfer rate and power consumption compared with tun-
neling MR heads using a magnesium oxide (MgO) barrier, which are currently being developed as next-generation read heads.
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Principle of new MR
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Structure of nanocontact MR element
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Experimental concept of verification study for nanocontact MR
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MR ratio of NiFe nanocontacts as function of contact size
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Test element structure for potential confirmation study of nanocontact MR
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Giant MR in nanocontact
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