2050 U37|AEH=ER AF, A237 A1, pp. 2050~2057, 1999

Ao

|-'J

ABL- P - NY”
(1999‘4 34 3¢ )

On the Birefringence Distribution in Optical Disk Substrate
Fabricated by Injection Compression Molding
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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.
Injection compression molding is regarded as the most suitable process to manufacture optical disk
substrates with high dimensional accuracy, low residual stresses, and superb optical properties. In the
present study, polycarbonate optical disk substrates were fabricated by injection compression molding
and the birefringence, regarded as one of the most important optical properties for optical disk, is
measured. The effects of various processing conditions upon the development of birefringence
distribution were examined experimentally. It was found that the values of the birefringence distribution
were very sensitive. to the mold wall temperature history and the variance of the birefringence
distribution in the radial direction was affected by the level of the packing and the compression
pressure.
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Fig. 1 Injection-compression mold with a stamper
to fabricate MOD substrate (core-compres-

sion type).
Injection Compression
—> » Nozzle
(@
Injection Compression

Fig. 2 Two types of compression mechanism: (a) a
total compression of a moving plate by a
clamping force control (b) a core compres-
sion by separate unit.
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Fig. 3 Dimension of the optical disk substrate and
the location of the measurement points.
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Fig 4 Gapwise distribution of birefringence under
zero packing pressure without compression.
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Fig. 5 Gapwise distribution of birefringence for
packing pressure of 20.6MPa.
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Fig. 6 Gapwise distribution of birefringence for
packing pressure of 41.2MPa.
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Fig. 7 Gapwise distribution of extinction angle for
packing pressure of 41.2Mpa.
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Fig. 8 Gapwise distribution of birefringence for
compression pressure of 41.2MPa.
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Fig. 9 Gapwise distribution of birefringence for
compression pressure of 82.4MPa.
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Fig. 10 Gapwise distribution of extinction angle for

compression pressure of 41.2MPa.
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Fig. 11 Effect of the compression on the resin
velocity.

r=3.0cm, =3.5cmolA EE 2 4% =2.0cm7}
A Gge wob ANA FE W N2 4
ol HFH go] HojAe A2HE VAR
@t} Fig. 102 &S 412MPaZ 713 AHE
U 5-9] extinction angleE¥o]W RS 41.2MPa
2 AA 3 Z$A Fig. 78 ¥xd A r=4.0cm
N f59 W] AlZely HFH wWE
Wekst o g vehtE BEo] BAEE

112 AEFFTAHA Fed= F
A5 B AN v 2 d4

=835t Yehd ol
3

e

2055

41.2MPa

Fig. 12 Variance of the second peak values in the
radial direction obtained from the bire-
fringence measurements for (a) different
packing pressure (b) different compression
pressure.
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Fig. 13 Gapwise distribution of birefringence for
the different mold temperature and the
packing pressure of 41.2MPa(r=2.0cm).
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Fig. 14 Gapwise distribution of birefringence for
the different melt temperature and the
packing pressure of 41.2MPa(r=2.0cm).
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