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Design of Adaptive Notch Filter for High-Density Disk Drives

Chan-Hyuk Boo*

- Ho-Chan Kim*x*

ABSTRACT

In disk drive servo system, a notch filter is usually used to suppress the mechanical resonance of the

actuator. However, the resonance frequency differs from drive to drive because of manufacturing tolerance

and varies with temperature even within a single drive. In this paper, we present an adaptive digital notch

filter that identifies the resonance frequencv of an actuator precisely and adjusts automatically its center

frequency.

For this, we present a new estimator that estimates the resonance frequency based on the

generated output signal when the control system is excited hy the excitation signal composed of all the

expected resonance frequency components. Furthermore, in order to demonstrate the practical use of our

work, we present some experimental results using a commercially available disk drive.
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Fig. 1. Servo control system for hard disk drive
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before the application of notch filters
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Fig. 4. Excitation 51gnal and PES %1gnal in the
case of the first resonance mode esti-
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Fig. 8 Frequency response of open loop system
after application of two notch filters
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