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E 1. CD AAIFS, T58% .
(29} 1wt piece)
T % '94 ’95 96 97 '98
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*2=a = Understanding & Solution Litd. % QBAFAE Z5.,
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. protective lacquer
aluminum reflector
injection-molded substrate
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X | 1

TRANSPARENT 4‘

L POLYCARBONATE ~ [1TCH=16um
SUBSTRATE
INFORMATION LAYER
REFLECTIVE LAYER

PROTECTIVE COATING

3%l 1. A schematic diagram(a) and a principle of readout
system(b) for a compact disk.

substrate, n=1.5

tellurium, #="5-+27
-~
M

8| 2. The reflectance variation of a write-once system.
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2] 3. Recording(a) and overwriting(b) mechanisms of a mag-
neto-optica disk.

Incident Beam

Reflected Beam

Polarization
Vector

3] 4. Schematic diagram describing the polar magneto-optical
Kerr effect.
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%l 5. A differential detection scheme of a magneto-optical
disk.
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blue laser

(a)

(b)

(c)

(d)

12| 6. Manufacturing steps for a plastic disk substrate; laser
exposure of a photoresist master(a), wet development of the
master(b), electroplating to make nickel stamper(c), and injec-
tion molding process{(d).
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:_*‘EA r—ql/<—*—‘ N \\L\] 1w

s —iF—
2l 7. Two types of compression mechanism: a total compres-

sion of a moving plate by a clamping force controi(a) and a
core compression by a separate unit(b).
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T 2. Typical Properties of LEXAN® 0Q1020C Resin

Property Test method | Condition Unit  |Properties
Phosical Specific gravity | ASTM D792 23T - 1.2
Y Water absorplion | ASTM D5T0] 23T, 2hrs % 0l
Refractive index{(np) | ASTM D542 - - 1585
Optical | Light transmittance ASTM D1003|1.0mm thickness % 90
Yellowness index | JIS K7103 |1.0mm thickness - 100}t
Tensle strength |y oy posg| 23t MPe |6t
(at break)
Elongation
ASTM D638 9 105
(at break) AS 63 23C %
Mechanical| Flexural strength |{ASTM D790 2 MPa 98
Flexural modulus | ASTM D790 2T MPa 2900
I tched
S i w
Impact strength | ASTM D256 |=— mn J/m
Izod, unnotched NB
3.2mm thick
Rockwell hardness | ASTM D785 | M scale - 77
low dir,
Mold shrinkage | ASTM D55 |1 40 % | 05~07
Traverse dir.
Heat distortion
0.455MPa 138
i AS ] —
temperature ASTM D648 L820MPa T 129
under load
Thermal | Glass transition
temp(T) DSC - T 139
Melt flow rate  [ASTM D1238] 2507T/L.2kg | /10 min 110
Coefficient of linear TMA e~ | X 105K 7

thermal expansion
Thermal conductivity - - WmK | 0204
Dieletrical breakdown

ASTM D149 | 3.2mm thick | KV/mm 16

strength
Flectrical | Volume resistivity | ASTM D257 - Qem | 10
Dielectric constant | ASTM D150 | 237, 60Hz - 3.2
Dielectric tangent | ASTM D150 | 23, 60Hz - 0.0009
Particle
. RION i
Contamination 0 > S0ym pieces/ g 0

Az7lel e B ARHE ASE US) FI 2
A5e PAL & b PPN F Havleel AAE
4T Bt

713y Folrt.

3.4 Fo|A3 HEAl 87 EE AR

teol 4 2AEL 11 7o) FAR taze] FR
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Ao gge L3 ojt} o9& E° Red Bookolzty &
77 19854 Sony$} PhilipsAlzt geldt gof A4 A
£ compact diske] FZAR W& F dRE E 3o B
ow Hrix HgHor vEsol & AIRES UE
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F 3. Specifications of Compact Disc (from Red Book)

Method of measurement and/or

Characteristic to be specified Requirements conditions
. Outer diameter of disc 120 +0.3mm measured at 23+2°C and 50+5% RH
QOuter diameter — -
Eccentricity £0.2mm relative to center hole
Centre hole Diameter 15.04+0.1lmm measured at 23+2°C and 50+5% RH

Thickness Thickness of disc

1.2—0.1~1.24+0.3mm incl. protective layer and label

Clamping area Thickness of clamping area

1.2—0.1~1.2+0.3mm incl. protective layer and label

Max. deflection +0.4mm
. deflection, averaged over one revolution +0.3mm within information area
Deflection — .
Max. angular deviation of the beam 106 ° ¢45mm to max. 118mm diameter)
incident surface from the reference plane -
Thickness of transparent disc substrate 1.2+0.1mm within information ar e
(45mm to max. 118mm diameter)
Refractive index of transparent substrate 1.55+0.1
Max. birefringence of the transparent
Optical requirements gsubstrate ? 100nm double pass
Reflection and substrate transmission > 70%
Maximum variation of reflection and 3% for frequencies<100Hz disc rotating at
double pass substrate transmission scanning velocity
Track pitch Track pitch 1.6+£0.1pm in program area and lead in/out area

Sense of rotation

counter clockwise seen from read out side

Rotation Scanning velocity 1.20~1.40m/s
Max. velocity variation on one disc +0.01m/s
Radial deviations M tricity of track radi 70 lati hol
of the track ax. eccentricity of track radius +70m relative to centre hole
o Az 3gd. 3.4.7 M8M
341 £84d Autgel gazase $77F 1.2 mmo| 22 ¥E A
nsel g Fagol Lasd Gede AgA G o v $540] B $AB AHgok B9 A2 AR
=t DVDE %47} 0.6 mmolnz Are &58 HS

3.4.2 HARY
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o]gE 4= glojof gt
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A, 972 2 FA7 FolRA Al o wARM &
o]g 4 Q2 Azojcl g} 53 o] FALH
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3.4.5 ©x| 9l #4

&z BEAREE Y7l FAAA o} B &
3ol EJXI gE2 AAE vt ey FHe B
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He e, FHe BFFoH

346 523
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4. ZE|e| Yoot J|Ehle| 527

4.1 Z=|(Optical Stylus)

LP gz Zgolole] ries 72 Friazd
K dolABe A ZAHEl] 715 HolHE ¢
A Holglth. spx|5t 715138} (geometrical optics) oAl
o] yRR=e= 22 3Ax3sk(diffraction optics) A=
gl 87 ol =F FHdllA Fe] AYIZt 2E2E 7HA
o o] W HAEE FA AEL F49 A7|Y vl H
= 9]% (full width at half maximum, FWHM) 42
A3 ol=

~ 0.64
4=Na

2 gZAEY 7194 As AMEE HolAe g (EA
AHgElE golet #HolAe e 780-800 nm)olH
NA(numerical aperture)= 3¢ A mjde] 24
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Entrance

(a)
g=sin”' NA
geometricax
optics
_______ N
. A
S (b)
diffraction A | d-coLd
optics N {
, N
. q1
) Jf—————
geometrical / d \
optics
]
3k 3
2k 5 ()

irradiance (- #/P/ NA®)

Y

radial position (r- NA/A)

%] 8. The numerical aperture(NA) and the spot size d of a fo-
cused laser beam(a), the depth of focus for a diffraction-limited
spot(b), and the airy profile(c).

B 4. Comparisons between CD and DVD Specifications

CD DVD

Outer Diameter (mm) 120 120

Thickness (mm) 1.2 1.2
Two bonded 0.6mm

Single substrate
substrates

Wavelength (nm) 780 650 & 635 (red)
NA 0.45 0.6
Track pitch (gm) 1.6 0.74
Shorted pit/
land length (zm) 083 04
CLV(m/s) 1.2 4.0
single 4.7GB
Data (Bytes) 680 MB T dual B5GB
Video data rate
(MB/s) 1.44 1~10
Video compression MPEG 1 MPEG 2

DEXIMEn Il A 7835 19963 64

# % % * RADDATA * * %
RDA(mm) MAX MIN AVR RAD(mm) MAX  MIN AVR
24 +6.04 —6.04 +0.99 40 +302 +1.20 196
26 +6.80 +1.50 +3.16 44 +302 +1.20 1192
28 +5.28 +1.58 4304 48 $3.76 . +2.26 1273
30 +5.28 +1.58 +3.12 0680 1432 4 5.59
32 +452 +1.50 +2.66 56 $17.381 +13.60 +15.58
36 +3.76 +1.30 +2.27 58 +34.76° +2.26 1 17.60
+ 100 MAX - - -
AVR s
480 MIN =+ (a)
+60
+40
’
+20
0 s g :
0 20 40 60
—20
12x107°
—x—=r=1.25¢m —a=— r=2.00cm
. ——o—r=250cm —e—r=3.00cm
1L0x107" 0~ r=350cm —a— r=4.00cm
80x%107* |
ASA ¥
£ eox1o b e, RN (b)
4.0%107"
20%107F
0.0 ! i
-1.0 -05 0.0 05 1.0

2] 9, Examples of the in-plane birefringence n.-ngy (a) and
the vertical birefringence 4= (b) of a disk substrate.
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2] 10. Spectra of various noise components in MO readout.
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