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Fast Compensator of Periodic Disturbance in Disk Drives

raE A ds
(Chan-Hyuk Boo, Chang-Tk Kang, and Ho-Chan Kim)

Alstract : The control objective in hard disk drives is to move head as fast as possible to target track and position the head over the
ce: ter of target track in the presence of external disturbances. The external shock or disk clamping error in manufacturing process causes
the disk center to deviate from the disk rotation center. The disk shift acts on the control system as disturbance and degrades severely the
pe formance of disk drives. In this paper, we present a new controller that compensates for the periodic disturbances very fast. The
dis urbance compensator is arranged in parallel with the state feedback controller. To avoid the interference with the state feedback
co troller, the compensator creates compensation signal without the feedback of system output until steady state. The pulse type
co troller is included additionally for improving the transient performance due to initial state. Finally, in order to demonstrate the
sy erior performance of the proposed compensator, we present some experimental results using a commercially available disk drive.

Keywords : disk drive, periodic disturbance, disturbance compensator, transient performance, pulse type controller
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Fig. 1. RRO disturbance due to disk shift.
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Gain Plot of RRO Compensator
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Phase Plot of RRO Compensator
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Fig. 3. Frequency response of RRO compensator: (a) Gain (b) Phase.
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Specification Value

Track density 35,000 tracks per inch (TPT)
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Phase Plot of Open Loop Transfer Function
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Fig. 5. Frequency response of open loop system: (a) Gain (b) Phase.
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—»  Track-following mode
without pulse controlier
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Fig. 11. System response with the pulse type controller included.
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