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Table 2. Main physical parameters of DVD and
CD-ROM

T 7 SD format* MMCD format**
A 0.6 o
HH 5GB H9 3.7GB
19 &% dw 9GB WY 2% 7.4GB
715 AJzt H9 1428 #HA 1358
AT Wz 8-15 W EFM plus *]
Error 3344 RS-PC 4] CIRC plus 3

*SD: Super Density Disk
**MMCD: Multimedia Compact Disk

DVD”" CDh
Disc diameter 120 mm 120 mm
Disc center hole 15 mm 15 mm
Disc thickness 0.6mmx2 1.2 mm
Smallest pit size 0.400 pm  0.834 pm
Largest pit size 1.866 pm  3.058 um
Track pitch 0.740 pm 1.6 pm
Tilt angle 0.8° 1.6°
Program start radius 24 mm 25 mm
Program end radius 58 mm 58 mm
User data capacity 4.7 G/side 0.682 GB

(single layer)
" Single layer
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Figure 1. Specifications of tracks and pits in DVD.
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Figure 4. Schematics of DVD manufacturing processes.
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Table 4. Properties of polymeric materials for DVD application

Properties Unit Test method  Test condition PC PMMA  APO
Density g/cm’ ASTM D1505  23°C/50% RH 1.2 1.2 1.05
HDT °C ASTM D648 66 psi 137 88 129
Tensile strengh kg/cm’ ASTM D638 23°C, 5 mm/min 470 410 420
Flexural modulus kg/cm®* ASTM D790 23°C, 5 mm/min 25x10* 3.3x10° 3.2x10*
Pencil scratch hardness - JIS K5401 2 mm t sheel HB >3H 2H
Transmittance % ASTM D1746  23°C, 50% RH 20 - 90
Refractive index n”D ASTM D542  23°C, 50% RH 1.58 1.49 1.54
Retardation (birefringence)  nm Ellipsomelter He-Ne laser <30 <20 <30

cm’/kg  (Double Pass) (6328A4)

Photoelastic constant Ellipsomelter ditto +90x107 -6x107 -8x107
Water absorption % ASTM D570  24hr immersion 0.2 0.3 <0.01
Environmental durability % ASTM D790 120°C air oven 65 - 100

(FS/initial FS) 80°C/100% RH 40 - 100
FS: Flexural Strength (1,000 hr)
*HDT=Heat Deflection Temperature
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Table 5. Basic processing conditions of DVD-
ROM and CD-ROM substrate
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Figure 24. Flow principles of disk substrate pro-
cessing; (a) injection molding, (b) injection-com-
pression molding.
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Figure 25. Unbalanced movement of die plates.
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