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Control system development of hard disk drives with an energy storage mechanism
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The number of hard disk drives (HDDs) in the world is rapidly increasing
combined with the spread use of cloud systems, and the energy consumption by HDDs cannot be ignored.
Therefore, the reduction of the energy consumption of HDDs will have a big impact on society. Thus,
this research focused on the control problem of HDDs with an energy storage mechanism. The
positioning system of HDD has mechanical vibration modes at high frequency, and the positioning
trajectory must be designed to reduce not only energy consumption but also residual vibration. This
research used a final-state control method to design the trajectory considering the tradeoff between
the energy consumption and damping performance. The effectiveness of the proposed method was
evaluated by conducting experiments using a two-mass spring system, which is a simple model of HDDs,
and we showed that the effect of the energy reduction was increased when we used the vibration
minimized trajectory.
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