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Observa}ion of giant tunnel magnetoresistance change by ballistic spin transport
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A significant enhancement in the tunnel magnetoresistance (TMR) ratio in
magnetic tunnel junctions (MTJs) has been achieved using single crystal thin film technology.
Focusing on MTJ stacks with CoFe/Mg0/CoFe structures grown in (001) orientation, an enhancement in
the TMR ratio was observed by developing interface engineering techniques through introducing
nano-insertion layers and additional oxidation processes at the MgO barrier interfaces. Finally, the

room temperature TMR ratio record of 631% was achieved. This giant TMR ratio is due to the
improvement of the electronic states at the interfaces, leading to a pronounced ballistic
spin-transport and a resulting very high tunneling spin polarization. This achievement indicates the
potential for significant performance improvements in future spintronic devices.
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