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ABSTRACT

Recently. optical disk drives are increasingly demanded to have higher speed as well as
high information density, especially for applications like CD ROM drives. To this end,
improvement of their optical pickup structure and control is recognized the very
challenging issue. In this paper, the pickup is first analytically modelled in a plane to
describe its coupled auto-focusing and auto-tracking motions. Subsequently, the model is
linearized and combined with actuator dynamics for the auto-focusing system. With its
unmeasurable parameters being estimated based on experimental data, an approximate
1-DOF linear model is obtained neglecting the coupling term. To design the high speed
and robust positional servo controller realistic design specifications are addressed, and He
control method is employed based on the approximate model. Finally, taking the pickup in
a commercial high speed CD ROM drive as an example performance of the designed

|

controller is verified through realtime experiments.
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Table 1 Measured system parameters

AF direction |- AT direction
R[Q2] 7.5 7.28
ks [V/ pm] 1/320 1/320
L [(mH] 0.144 0.0223
m [kgl 0.49e-3 0.49e-3

Table 2 Estimated system parameters

AF AT
direction | direction Remark
E, [V/(m/s)]] 0.1066569 | Negligible
3 0.1520755 | 0.1520755 gg;gfi“g
-~ Natural
@y [rad/s] |164.2944561|251.3274123| g o0ency
Er [N/AJ |0.09837956 | 7.210e-2
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