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Experimental Analysis of Axial Vibration in Slim-type Optical Disc Drive
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ABSTRACT

As the demand for slim laptops requires low-height optical disc drives, vibration problems of optical disc drives are
of great concern. Additionally, with the decrease of a track width and a depth of focus in high density drives, studies on
vibration resonance between mechanical parts become more important. From the vibration point of view, the
performance of optical disc drives is closely related with the relative displacement between a disc and an objective lens
which is conirolled by servo mechanism. In other words, to read and write data properly, the relative displacement
between an optical disc and an objective lens should be within a certain limit. The relative displacement is dependent on
not only an anti-vibration mechanism design but also servo control capability. Good servo controls can make
compensation for poor mechanisms, and vice versa. In a usual development process, robustness of the anti-vibration
mechanism is always verified with the servo control of an objective lens. Engineers partially modify servo gain margin
in case of a data reading error. This modification cannot correct the data reading error occasionally and the
mechanism should be redesigned more robustly. Therefore it is necessary to verify a mechanism with respect to the
possible servo gain plot. In this study we propose the experimental verification method for anti-vibration mechanism
with respect to the existing servo gain plot. This method verifies axial vibration characteristics of optical disc drives on
the basis of transmissibility. Using this method, we verified our mechanism and modified the mechanism for better anti-
vibration characteristics.
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Fig. 1 Mode Shape and Natural Frequency
of Rotating Disc.
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Fig. 3 Flowchart for Calculating Relative Displacement.
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Fig. 5 Focusing Direction Open Loop Servo Gain.
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Fig. 7 Transmissibility of Disc.
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