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A Study on Dynamic Characteristics of a Precise Actuator
for the High Density Optical Recording Pick-Up
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ABSTRACT

A Precise actuator in the optical pick-up of a DVDR/P(Digital Video Disk Recorder/
Player) is required to control position accurately. Therefore, in order to develop a
reliable actuator, dynamic characteristics of each part in an actuator should be
examined closely. This paper presents systematic design process of an actuator using
various analysis methods to confirm fundamental capability and solve performance
problems related to dynamic characteristics of an actuator beforehand. Particularly,
sensitivity analysis is presented through the program using mass moment of inertia
and general equations of rigid body. Through the result of sensitivity analysis,
important inferiority causes of actuator are selected and reduced. In the end. dynamic
characteristics of manufactured actuators are improved considerably.
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Table 2 Density of elements in actuator
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Table 3 Mass analysis
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Fig. 11 z-axis flux density distribution of
magnetic circuit by analysis
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Fig. 16 Bode plot of actuator in focus direction

by simulation
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Fig. 17 Bode plot of actuator in track direction
by simulation
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Table 7 Factors causing sub-resonance and
phase angle

3] opr|Ql | A AT (EAHA) | AT (EH)
3 23.0° /mm 0.0° /mm

o uaa X
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2 Edd - [0.03°/ % 10.08 / %
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AXN A z 0.0° /mm 9.0° /mm

Table 8 Factors causing rotation and phase angle
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