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Abstract : This paper presents a nonlinear controller design for optical disk drive systems to improve anti-shock performance. The
nonlinear anti-shock controller is added parallel to the original linear servo control loop. In the previous work, a dead-zone nonlinear
element is used for the nonlinear controller and a PID control method is used for the linear controller. Although this parallel structure
of the controller improves anti-shock performance, it has a narrow stability bound. In this paper, the dead-zone with saturation
nonlinear element is proposed for the nonlinear controller. Since this nonlinear element improves stability margin, we can use higher
slope gain of dead-zone than that of nonlinear controller using dead-zone only. In the linear controller design, it is shown that the
lead-lag control has an improved stability margin over PID control. Numerical simulation results and experimental results show that
the proposed method can get better performance to the external shock than previously proposed methods.
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Fig. 1. Specification of shock.
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Fig. 4. Characteristics of dead-zone with saturation.
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10 Nyquist Plot of H(jw)with PID Controller
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Fig. 12. Tracking error signal according to the types of nonlinear
controller and the types of the linear controller, when the
shock is applied to the systems at 10msec.
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controller uses PID and the nonlinear controller uses dead-
zone with saturation. Nonlinear controller uses gain k=15.4
(Ch2: Tracking error signal, Ch3: Acceleration signal).
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