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A Multi-Dimensional Displacement Measurement Based on the Differential Optics

(Part2 : Measurement of Recording Layer)

Yoshito TANAKA and Junko ISHII

Abstract

Because of the increased recording density of optical disks, it is widely demanded methods for estimating mechanical characteristics of the

optical disk such as displacement and inclination. This study relates to a method for measuring a multi-dimensional displacement that measures

not only displacement, but also tangential and radial inclinations of the optical disk transmitting laser light simultaneously. We propose a

differential optical detection method using a pair of quadrant opto-electronic detectors placed at the conjugate positions of the focal plane of a

detection lens, and an optical system using a spatial filter for splitting reflection from a surface of a recording layer and a surface of a transparent

substrate of the optical disk. The optical system is not effected on a defect of the substrate surface. The optical head for an experiment was

prepared in a simulation of the optical system with ray tracing.
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Fig.2 The axial deflection of an optical disk
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Fig.4 Construction of the optical head
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Fig.5 Dimension and shape of the photo detector
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Table 1 Specifications of optical parts used for simulation

Symmbol Value(mm)
Focal length of objective lens +ifT 25.8
Focal length of detector lens 22 48.0
Distance between optical detectors 1 and 2 : s 15.0
Diameter of Iris s dao 1.0
Diameter of horizontal Gaussian beam Ddx 8.0
Diameter of vertical Gausian beam T dv 4.0
Diameter of piholl in spatial filter : dp 0.1
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Fig.6 Simulation model of the optical head
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