SSS——-——-—-—-—-—————————————_—_—_—_—_—_—_._—_—.——.—.———

E=R] s=2a471358Ix12000, M9E H2E
Transactions of Materials Processing Vol. 9, No. 2. (2000)

(1999 34 18¥ HF)

An Theoretical Investigation on the Minimization of
Birefringence Distribution in Optical Disk Substrate

J.S. Kim and S. Kang

Abstract

It is necessary to improve mechanical and optical properties in the optical disk substrates as the
information storage devices with high storage density using short wavelength laser are being developed.
The birefringence distribution is regarded as one of the most important optical properties for optical disk.
In the present study, the birefringence distribution is calculated using the Leonov model for viscoelastic
constitutive equations and Cross/WLF model for viscosity approximation. The effects of processing
conditions upon the development of birefringence distribution in the optical disk were examined
theoretically. It was found that the values of the birefringence distributions were very sensitive to the
mold wall temperature history, and based on this fact, an inverse design method was applied to obtain an
optimum mold wall temperature history which minimizes the birefringence distribution. The analytical
results showed the possibility of improving mechanical and optical properties in the optical disk substrates
by active control of the mold wall temperature history.

Key Words : Optical Disk Substrate, Birefringence, Mold Wall Temperature History, Inverse Design
Method, Regularization Technigue
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Fig. 1 The dimension and coordinates of the center-
gated disk model™
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Table 1 Cross/WLF model coefficients of Polycarbonate
with reference temperature 287C"

n 5 (Pa) D, Pa-s) | Dy (T/Pa)
0.170 6.91x10°| 5.82x10°| 144

D, A,y A, s
1.9%x1077| 61.2 22.8 1.0x10°°

Table 2 Double domain Tait equation coefficients of

polycarbonate'

by, (ecm®/g) 9.799x 10
by, (em®/gC) 5.788%10
by (dyne/cm?) 1.483%10°
by, (1/C) 3.019x107°
by (cm®/g) 9.799x10
by s (ecm®/gC) 2.429%10™*
by (dyne/cm?) 1.965%10°
by (cm®/g) 1.380x10 °
bs (C) 1.03x10°

bg (C—cm®/dyne) | 3.2x107®
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Fig. 2 The gapwise distribution of birefringence for
packing pressure of 13.6MPa
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Fig. 3 The gapwise distribution of birefringence for
packing pressure of 41.2MPa
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Fig. 4 The gapwise distribution of birefringence for the
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mold temperature of 125 and packing
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