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An Analysis of Eye Diagram Phase Jitter in Optical Disk Systems IV

The Influence of Spherical Aberration Caused by Disk Thickness Error

Shigeo Kusora, Kiyoshi OnsaTto and Toshio WATANABE

Disc Development Division, MIPS Group, Sony Corporation,
6-7-35, Kitashinagawa, Shinagawa-ku, Tokyo 141

In optical disk systems, a laser beam focuses on the pits through a transparent substrate.
When the beam passes through the substrate, spherical aberration is caused. This aberration is
normally compensated for by the under-corrected spherical aberration of the focusing lens but
if the thickness of the substrate varies, exact compensation is not possible. We have simulated
the phase jitter caused by compact disks with thickness errors, found that phase jitter in-
creases as a quadratic function of thickness error and confirmed that a thickness error of 100

u#m is tolerable.
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Fig. 1 Root-mean-square wavefront errors of
spherical aberrations as a function of disk thick-
ness, as calculated by ray tracing (O) and ap-
proximated up to third-order aberration (®).
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Fig. 2 Constant spherical aberration curves as
a function of disk thickness and refractive index.

Table 1 Spherical aberration caused by disk
thickness error.

. f
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Fig. 3 Calculated eye diagram phase jitter (®)

and measured jitter (O) as a function of disk
thickness.
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