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Interaction Analysis of Dual-stage System during Seek Motion
and Control for Track Pull-in Enhancement
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ABSTRACT

In this paper, the dual stage interaction between the coarse actuator and the fine actuator of an
optical disk drive is studied, and the new control method to enhance the track pull-in performance
using fine actuator control is proposed. First, the dynamic analysis for the dual stage and the
experiments to find the each actuator dynamics are performed. From the experiments, some physical
parameters of the actuators were derived, then, some simulations are performed to find the interaction
effect of the fine actuator during seek motion. Second, the center servo which suppresses the
vibration of fine actuator during seek motion is designed and evaluated. And the fine actuator control
to reduce the relative velocity between the target track and beam spot is proposed. From simulations,
we show that fine actuator control which has same frequency and same phase of the disturbance is
effective to reduce the relative velocity, and this result leads to track pull-in enhancement. Hence,
the proposed control method is good approach to improve the track pull-in performance. Finally, the
realization of the proposed method and some comments of it are brieﬂy discussed.
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Table 1 Vibration properties of an optical pick-
up

Resonance frequency (fa) 45.7830(Hz)
Damping ratio( &) 0.2060
Natural frequency(f») 46.7916(Hz)
Moving mass(m) 0.0004(kg)
Damping coefficient(¢) 0.0485(Ns/m)

Stiffness(k) 34.5745(N/m)
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