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2.5-inch HDD with World's Highest Areal Recording Density of 1 Tbit/in?
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Toshiba has developed the MQO3ABB300 four-platter 2.5-inch hard disk drive (HDD) with a capacity of 3 Tbytes, the largest capacity in the market
for HDDs with a 15 mm height form factor. This was realized by achieving the world's highest areal recording density of 1 Thit/in? and improving the

formatting efficiency.

In order to attain such a high areal recording density, we developed the following technologies: a magnetic head equipped with dual heaters intro-

duced for the first time in our 2.5-inch HDDs to reduce magnetic head spacing, reduction of the disk magnetic cluster size to improve the signal-to-noise
ratio (SNR), an advanced channel technology to enhance error correction capability, and dual-stage suspension (DSA) to improve the head positioning
accuracy. Furthermore, the adoption of zone servo technology for the first time in our 2.5-inch HDDs to improve formatting efficiency also contributed
to the achievement of large capacity.
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Internal structure of MQO3ABB300
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Newly developed actuator and DSA suspension
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Comparison of servo compression characteristics of MQO1ABB200 (con-
ventional model) and MQO3ABB300
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Scanning electron microscope (SEM) images of magnetic head elements
equipped with single and dual heaters
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Comparison of protrusion shapes of write and read elements with single
and dual heaters
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Schematic diagram of magnetic cluster
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Relationship between magnetic cluster size and magnetic cluster deviation
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Comparison of servo patterns of conventional and zone servos
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Differences in side fringe according to direction of servo pattern writing
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Improvement of SNR of servo pattern by forward writing at outer servo zone
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