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Microwave Assisted Magnetic Recording Technology for HDDs Achieving Higher Recording Density
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The capability of hard disk drives (HDDs) to store and provide access to large volumes of digital data with an appropriate latency time at low cost
is resulting in increasing demand for HDDs with higher recording density as information storage devices supporting the development of high-level
machine learning and artificial intelligence (Al) technologies. However, incremental improvements in conventional methods for achieving higher
density that depend on downsizing of the magnetic heads and miniaturization of the bit size on the recording media are close to reaching a limit.

As a solution to this situation, the Toshiba Group has been engaged in the development of microwave assisted magnetic recording (MAMR) tech-
nology and has achieved a technological breakthrough in increasing the density of HDDs using a head with a spin torque oscillator (STO) to enhance
the recording performance. We have now developed an extremely compact STO and a large-scale simulation technology for MAMR. We have
conducted demonstration tests of prototype HDDs using the newly developed MAMR technologies, and confirmed that the MAMR HDD achieves

higher recording performance compared with conventional HDDs.
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Structure of MAMR read and write heads
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Relationship between rate of change in STO resistance and applied
magnetic field
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Results of simulations of signal-to-noise ratio (SNR) of conventional
and MAMR read and write heads
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Results of evaluation of overwrite performance of MAMR read and
write heads
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Results of long-term reliability tests of prototype MAMR HDDs
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