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What Is Spintronics? - Giant Magnetoresistance and Tunnel Magnetoresistance -
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“Spintronics”, which simultaneously utilizes the charge and the spin of electrons, provides us with
various devices with high performance, low power consumption, and multi-functionality, which wiill
overcome essential issues the conventional semiconductor-based electronics is facing.

A representative phenomenon of spintronics is “Giant Magnetoresistance (GMR)” effect, where the
resistance of metallic multilayer consisting of ferromagnet (FM) / nonmagnet (NM) / ferromagnet (FM)
IS varied depending on the magnetization alignment of two FM layers, 1.e. parallel or antiparallel. This
phenomenon originates from the spin-dependence transport, where the electrons spin-polarized in
one FM Iinteracts with the magnetization in the other FM. When the NM layer Is replaced with a thin
iInsulative layer, “Tunnel Magnetoresistance (TMR)” effect is observed. TMR shows a larger
magnetoresistance (MR) ratio than that of GMR, and it is now used for a read head of hard disk drive.
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