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Development of Beam Rotating Actuator Based on Voice Coil
Motor Type for Multi-beam Optical Disc System

Cheong Hee Lee*, Soo Hyun Kim**, Yoon Keun Kwak**

ABSTRACT

A multi-beam optical disc drive is a method to improve the data transfer rate for the optical disc systems by parallet
recording and reading on neighboring multi-tracks. In this paper, the beam rotating actuator, which is necessary for the
multi-beam optical disc drive to form beam spots on multi-tracks simultaneously, has been developed. The Voice Coil
Motor is used as a drive mechanism for high resolution and small size of the actuator. And rotating guide based on link
structure is designed for frictionless and axisless rotation of rotating part including dove prism and for rotating in axis of
geometric center of dove prism. The characteristics of the actuator are experimented by laser vibrometer, Polytec
OFV1102 and a dynamic analyzer, HP35670A. It shows that the actuator has good linearity, rotating range +0.34°,
minimum rotating angle 0.0066° and natural frequency 113.9Hz. Therefore the actuator can be applied in a multi-beam
optical disc system.
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Fig. 1 Dove Prism
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Fig. 2 Basic Structure of Actuator
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Fig. 3 Magnetic Flux Density Distribution
Table 1 Magnetic Flux Density

coil

magnet
AA-A2d 4 i (mm) | AE DE BT)
2 0.16(c)
L5 0.2(b)
1 0.24(a)

(b) Translating Motion
Fig. 4 Comparison between Rotation and Translation
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Fig. 6 Stiffness for Rotation by FEM Analysis
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Fig. 7 Free Body Diagram of Actuator
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Fig. 9 Measurement of Rotating Angle of Dove Prism
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