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Overview of Research

In 2004, Dr. Yuasa invented magnetic tunnel junctions (MTJs) based on magnesium oxide (MgO) tunnel barriers that exhibit a
giant tunnel magnetoresistance (TMR) effect.

He subsequently developed mass-manufacturing technology for the MgO-based MT]Js in collaboration with a manufacturing
equipment maker. The MgO-MT]s are now incorporated into virtually all hard disk drives (HDDs), contributing to increased
storage capacity and reduced power consumption.

The HDD market is valued at a few tens billion dollars annually, and HDDs serve as the mainstream storage for data centers,
underpinning today's I'T society.

Furthermore, Dr. Yuasa collaborated with a semiconductor device manufacturer to develop key foundational technologies for
STT-MRAM—a high-performance non-volatile memory utilizing perpendicularly-magnetized MgO-MT]Js—thereby contributing
to the practical implementation of STT-MRAM. High-sensitivity magnetic sensors based on MgO-MTJs are widely used for
applications such as position and rotation sensing and are also expected to enable new applications in fields such as bio-magnetic

sensing and current measurement for electric vehicles.




