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Control for Minimizing Power Consumption in Micro Disk Drives
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Abstract : Recently, the demand for micro hard disk drive that provides high-capacity removable storage for handheld electronic
devices is growing very rapidly. Reducing power consumption is one of the primary control objectives in micro disk drives. The
input power delivered to the seek servo system is consumed as heat by the transistors of power amplifier and motor coil resistance. In
this paper, we present a new seek servo controller for minimizing the power consumption. We use a Fourier decomposition and
nonlinear programming to determine the optimum seek profile that minimizes the power consumption. Also, the trajectory tracking
controller is developed for exact tracking of the optimum seek profile. Finally, we present some experimental results using a
commercially available micro disk drive in order to demonstrate the superior performance of the proposed controller.

Keywords : micro hard disk drive, power consumption, nonlinear programming, optimm seek profile, trajectory tracking controller
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Fig. 1. VCM power amplifier.
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Fig. 2. Track seek control system.
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Table 1. Specifications of micro drive.

Specification Value

Track density 35,000 tracks per inch (TPI)
Disk rotation speed 4,500 rpm

Sampling period 69. 44 microseconds
Acceleration constant 110,520 rads>A™

Back EMF constant ( K, ) 0.0015 V-srad’

VCM coil resistance (R ) 110

VCM coil inductance L 0.118 mH

Power supply voltage ( VS ) 40V
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Table 2. Power consumption for the number of trajectory harmonics.

Power
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