BD11

Asian Magnetics Conference 2008 & KMS 2008 Winter Conference, December 10-13, 2008, Busan, Korea

84

BPO1

Disturbance Attenuation Using Adaptive Disturbance Observerin HDDs

QingWei Jia'* and Fei Wang?
'R&D Center, Hitachi Asia Ltd, 16 Collyer Quay, #20-00 Hitachi Tower, Singapore 049318
’Times Business Information Pte, Times Center 1, New Industrial Road, Singapore 536196

*Corresponding author: QingWei Jia, e-mail: qwjia@IEEE.org

Sensorless disturbance observers (DO) [1] have been applied to hard disk drive (HDD) servo control for rejection of low
frequency disturbances, like shock and rotary vibrations [2]. However, the drawbacks of the method include significant phase
margin drop as well as increase of peak magnitude of sensitivity function. In Fig. 1, the block diagram within the red dashed
lines is a typical DO. The plant P(s) is subject to an external disturbance d(f) and measurement noise (7). Pn(z’]) represents
the inverse of the plant model. Bx(z) is usually a low-pass filter in traditional DO. To maintain system stability margin and not
to amplify the disturbance at mid-frequency range, the bandwidth of the Bx(z) should be kept as low as possible. But the
performance of disturbance rejection is highly dependent on the bandwidth of Bs(z), and Bx(z) with lower bandwidth implies
less disturbance rejection.

In this paper, a novel disturbance rejection control scheme (Fig. 1) based on DO is presented. The center frequency of the
dominant disturbance within the bandwidth of the band-pass filter B)(z) is identified first through a fast online adaptive
algorithm [3]. Unlike in traditional DO, here Bx(z) is
designed as an adaptive band-pass filter, whose
center frequency is adjusted according to the
estimated disturbance frequency @. The bandwidth
of Bx(z) can be chosen according to real situation.
The proposed design can greatly reduce the phase
loss at open-loop crossover frequency as well as
amplification of the mid-frequency noise. Moreover,
as the bandwidth of Bx(z) can be designed to be very
narrow, the proposed scheme can be applied to reject
external disturbance close to open-loop crossover
frequency. The proposed method has been applied to
a commercial HDD product, and the experimental
results have confirmed the effectiveness. Fig. 1. The block diagram of the proposed scheme.
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