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Dynamic Characteristics of an Optical Pick-up Actuator Considering
the Motion of a Feeding Deck
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ABSTRACT

There are a lot of roots of errors in a motion of the optical pick-up actuator being one of the

most significantcomponents in a CD-ROM drive. Most of the studies recently performed have a

tendency to seek for the causes from an actuator itself. This paper presents dynamic characteristics

of an actuator affected by the motion of a feeding deck. The feeding system is modeled as a rigid

body with eight degree-of-freedom. Using Largrange's equation, we derive linear equations of motion

with respect to the rgctangular coordinate, We found that the ranges of the natural frequencies of a

feeding deck and the actuator are close to each other. The time responses are also computed by the

Newmark method and Runge-Kutta method. The result show that it is important effect to consider

feeding deck in modeling and designing an optical pick-up.
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Fig. 1 3-Dimensional modeling of a feeding
deck coupled with an optical pick-up
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Fig. 4 Experimental set-up of an actuator

Table 1 Natural frequencies of a feeding deck

. . Natural . . Natural
Direction N Direction .
Frequency Frequency
Xy 38.5Hz a 34.4Hz
Y 52.4Hz yij 68.31z
Z) 48.1Hz y 119Hz
Y, 65.3Hz Z, 62.1Hz
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Table 2 Material properties and dimensions of

the system
Variables Values Variables Values
k, 2689.41 kg/s* Cyx 2.2124 kg/s
k, 4981.9 kg/s" cy 3.0112 kg/s
k, 4180.41 kg/s* c, 2.7583 kg/s
k, 59.0337 kg/s" ¢ 0.03722 kg/s
kg 53.4431 kg/s* Cr 0.0274 kg/s
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Fig. 5 Natural frequencies with respect to the
position of an optical pick-up
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