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3.5-inch Nearline HDDs with Storage Capacity of Over 30 Thytes by Stacking 11 Magnetic Disks
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The volume of data stored in data centers has grown exponentially in recent years with advances in generative artificial intelligence (Al) and the
growing use of cloud services, video streaming, and on-demand backups. Against this background, nearline hard disk drives (HDDs) continue to play
a critical role in achieving higher storage capacities, lower total cost of ownership (TCO), and reduced power consumption per Tbyte.

Toshiba Electronic Devices & Storage Corporation has developed and released the M12 Series of helium-filled 3.5-inch nearline HDDs incorpo-
rating its proprietary flux control microwave-assisted magnetic recording (FC-MAMR) technology, with storage capacity of over 30 Tbytes achieved
by stacking 11 magnetic disks, which feature thinner, highly durable glass substrates, and using shingled magnetic recording (SMR) technology.
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Specifications of M12 Series of CMR and SMR HDDs
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Differences between conventional magnetic recording (CMR) and
SMR methods
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Effect of full linear repeatable runout (FLRRO) correction applied to
M12 Series
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Production flow of CMR and SMR HDDs to maximize their respective storage capacities
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Details of actuator and swage used in M12 Series
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Comparison of cross-sectional views of spindle motors in MG11
Series and M12 Series
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Positions of adsorbent recirculation filter (ARF) and adsorbent
label filter (ALF) in M12 Series drive
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Changes in inner stopper and voice coil motor (VCM) sleeve materials
from MG11 Series to M12 Series
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Results of particle injection and long-term outgas evaluation tests
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