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ABSTRACT

In this paper, the various uncertainties generated in an optical disk drive (ODD) and the robust
servo designs considering the uncertainties are studied. First, the brief introduction an ODD and the
servo error tolerance of it are discussed. Then, the classifications of uncertainty and the concept of
relative stability are introduced. Considering the uncertainty of an ODD, two robust control approaches
are applied: (i) mixed sensitivity approach in He control theory for unstructured uncertainty, (i)
QFT for structured uncertainty. Finally, the designed controllers are realized by DSP, and these
controllers are applied to a commercial DVD-ROM drive. From these experiments, we prove that the
designed robust controllers have more good disturbance rejection performance and robustness when it
is compared to the conventional lead-lag controller.
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Table 1 Optical parameters vs. error tolerances
in an optical disk

A Error tolerancel um]
ObD N4 [nm] | Focusing | Tracking
CD 0.45 780 1 0.1
DVD 0.6 650 0.23 0.022
BD 0.85 405 0.045 0.009

CD: compact disk
BD: blu-ray disk

DVD: digital versatile disk
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Fig. 2 Disturbance regulation value (DVD, tracking
direction, reference speed)
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Table 2 Specifications of the optical pick-up

Articles Specification
Movable distance +0.5 mm or more
DC Resistance 4004 Q
Sensitivit Si(s) at 5Hz 1.0+ 03 mm/V
Y [Suls) at 200Hz| 0.07 £ 001 mm/V
Resonance frequency 70+6Hz
Q-Value Below 10dB
Phase delay Below 20°
T
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Fig.4 Nominal plant vs. plant uncertainty
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Table 3 Summary of the designed controllers:
performance vs. relative stability

the designed controllers
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