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Nanocontact Magnetoresistive Read Element for Hard Disk Drives with High Areal Density
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With the rapid increase in the volume of information in recent years, not only hard disk drives (HDDs) with higher capacity and higher areal

density but also higher performance read and write heads for HDDs with higher areal density are required.

Under these circumstances, read head

elements with lower resistance and higher sensitivity have been investigated as a replacement for current tunneling magnetoresistive (TMR) readers

having high resistance.

Toshiba has been developing a nanocontact magnetoresistive (MR) read element that has potential for low resistance and high sensitivity. ~ We
have now developed proprietary key processes for this technology including an ion-assisted oxidation process and a post-annealing process.  High
sensitivity is thereby realized, with an MR ratio of 30% and one-quarter of the resistance of current TMR readers having high resistance, achieving a

level of performance applicable to an areal density of 2.5 Tbit/in?
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Concept of nanocontact MR
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Current intensity of nanocontacts
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Relationship between resistance area (RA) and MR ratio of nanocontact
MR experimental element
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Range of performance required for areal density of 2.5 Thit/in?
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