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Control For Minimizing Settling Time in High-Density Disk Drives
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Abstract : During seek operation in disk drives, the recording head is moved toward desired track by seek servo controller and then is settled onto the
center of the desired track by settling servo controller. If the head speed at the start of settling servo control is not slow, it may produce overshoot
relative to the center of track and thus extend the settling time. The degradation in settling performance will be more severe as the track width
becomes smaller for higher density of data storage. We design a new settling servo controller for minimizing settling time based on the pole-zero
cancellation. In order to cancel slow poles in settling response, we apply discrete pulse signals to the system in addition to the state feedback control.
For exact pole-zero cancellation, we consider the dynamics of power amplifier used for actuator current regulation and the effects of delay in control
action. In addition, we present system parameter identification algorithm for the robustess of our controller to system parameter variation. In order to
demonstrate the practical use of our controller, we present experimental results obtained by using a commerciaily available disk drive.

Keywords : disk drive, settling servo controller, settling response, pole-zero cancellation, pulse signal, parameter identification
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Fig. 1. Configuration of mechanical system of disk drive.
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Fig. 2. Structure of adaptation of controller to the variation in
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Table 1. The data of disk drive used for experiment.

Capacity 60GB/Platter | K, (nominal) | 21063 A-rad/sec?
Disk speed 5400 RPM T 10 psec

Servo sectors/track | 216 T 51.44 psec
Track density 75,000 TPL T, 25 psec

Track width 0.37um Arm length 0.0499 m
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DSP Flash Memory
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Fig. 3. Hard disk drive used for experiment.
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