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ABSTRACT

In optical disk drive (ODD), disk rotation speed has been increasing rapidly to achieve high data transfer rate. High
servo bandwidths for focusing and tracking actuator are required to follow dynamic disturbance by high rotation speed
in ODD. However, the servo bandwidth is significantly limited by some vibration modes which are induced by the
flexibility of moving part. In this work, the vibration modes affecting bandwidth of actuators are suppressed by
modifying actuating force by VCM. For this, the relation between the horizontal component of the actuating force and
vibration mode is analyzed and force characteristic affecting to vibration mode is obtained through electromagnetic and
structural analysis using simulation program.
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Fig. 2 Dynamic characteristics on the center of lens by
change of magnetic flux path: (a) dynamic response by
rigid vibrating motion of moving part (b) dynamic

response by flexible vibrating motion of moving part.

Fig. 3 Bending mode appearing at 15kHz.
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Fig. 4 Magnetic flux simulated by Maxwell.
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Fig. 5 Horizontal force in pickup actuator.
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Fig. 6 Horizontal force by change of the length of
magnet.
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Fig. 7 Principle of vibration mode reduction.
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Fig. 8 Dynamic characteristics on the center of lens by
change of magnetic force direction : (a} dynamic
response by rigid vibrating motion of moving part (b)
dynamic response by flexible vibrating motion of
moving part.
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Characteristic of actuator by changing force at 0.5mm down

Fig. 9 Dynamic characteristics on the center of lens by
change of magnitude of magnetic force: (a) dynamic
response by rigid vibrating motion of moving part (b)
dynamic response by flexible vibrating motion of
moving part.
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Fig. 10 Dynamic characteristics on the center of lens by
change of position of magnetic force: (a) dynamic
response by rigid vibrating motion of moving part (b)
dynamic response by flexible vibrating motion of
moving part.
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