FENFALHSS =R, M2 3 N3 Z, pp. 178~183

EF 8ol dA39 Awgolo] AWA

% Al

B ZHE o] 8 € HE AAs AF

Study in Minimum of Edge Bump using the Chamfer Angle
in Blu-ray Disc Cover layer Spin Coating Process
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Abstract

A Blu-ray disc, which has a more than 25GB optical capacity, has been known as a promising next-generation
optical disc format. It commonly has a 1.1 mn thick substrate and a 0.1 mm thick cover layer for beam transmitting
and the protection of the reflecting surface. The cover layer is generally formed by the spin coating process. Howev
er, in conventional spin coating, small bumps are formed along the rim of thé disc, which results in the fatal reading

error. Numerical simulation of the thin film flow behaviors during spin coating with the commercial solver and opt
imal spinning conditions was obtained. Thickness distribution of the cover layer according to the variation of substr
ate's edge shape could be calculated as well. By modifying the shape of the substrate edge shape, the bumps along t
he disc rim could be minimized, and it was proved that the chamfered edge, around 5~10 degree, is the simplest and

most effective way to minimize the bumps.
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Fig. 1 Resin spreading with respect to viscosity
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Fig. 3 Comparison of experiment and FEM result
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(a) Stepped edge

(b) Trenched edge

(c) Chamfered edge

Fig. 4 FEM analysis results according to various edge shapes
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(c) Chamfered edge

Fig. 6 3D measurement images about polymer behavior
with respect to various edge shapes

Fig. 7 Laser measuring device

Fig. 7 2 8| O| X & 0| 8504 7{H 0[0{S] FHE
EY5te AR EZYYHE 26T ACH HHY
olo{o] FM = AL 23 Xt0| & 0| 835t0] £ st
Fon, EY P2 Fig. 7 M 20| FF stz
10mm & 200 zm 222 28 ZXSHCE

YENIMAHES =2/ 23 A32,20063 98

Fig.8 20/ 2iojX HXE AFUY2ZE 5B A
tHellojojo] £H X & B0 F 1 ULt 7| He F4
SR8 |AF HIZ HEOZ 100 mS FYUEHFH
Z LU0 TXE S &Y 4 Uk a3 A F
WEOZ ok 57 oM RE S 0| WA SI| Al Est
Of,59mm Ol A O|2HA &= HH O FHY B
Btol 2k 150 0l 0|2 &= HS U 4 UL
UM o= OV E HE5HE JX| 7| M E &
FUEH2 2 58mm QM| M HH | 0|o{ 2] FH H31T}
100£3 w7t =[0{0} Sl A2 UHR UCH
5tX|2tFig. 8 OlA & 4 URO0| 7|EQ AMIEY T
719 A2 2 BHQ EE2 £0|7} 58mm 2 X| 0ff M
JEECHIS um O}Y ESIEZ OMHE USH 5
4E JHX7| Ogcta 8 5 Ut
ZIZ0 &= Ol& 353517 st 7/ 7|8 2-
3mFE IA B F FEO| WYE JIHMREYE
M SCE HUS{UALE, FA AIE »A (4L
, YE)8 0|83l0] ZENCRE FYS WME I
ATt SHXIRF oj= FM=EH| 2| ST ot
£8 N5t ¥ YMu2o B 59 %2 ENES

Zefsl Rt

CRM ME OXE 0|83 ABIYS 08
S YUEJ 52 HHIoolg ¥8 4+ Uon
SEI YUSES SYNY 4 US H2E I

B

3.3 Huziol Mg EY HM EM
FHHY 0|02 EHE HANFIZ| H5to], & ¢
OlMe= 7|me g3 4o MEHZE F= 2
YME TASIYCH ojm JImel MK A
F28t H4o|ch 7o MEzto oE 7|8 '
HIPUA M3 HEHAE = &S| Q8 M
2210 = BRI 2 0 =26 90 =X JtE5H0 A
Y HUEE 2L AW TE THLS UM o2
Bt Hte} ot
Fig.9 = MEHZ0 OE HHY oo FH &Y A
TiO|Ct M ZI0| 0° (=90° )Y AP, BT £HQ
=O0[7} 2 150-160 umWHX| S5t CE
HEHZ0| 10° ¥ o, EH =0[7t 47t =H
o, MEzZto] EItE wet HINeE EHo|
=07t E7IEE ¥ ¢ AUAUCH ol B2
I} 7)Mo ETOM BEHEE SS9 ez 9
F Yooz EU2X Rstn Y5 THFEEO o
£ A2Z WL

181



Fig. 10 2 EE0| Al Ztst= 22| 7|8 THH AR S
20{F1 ct M Zho] 0o o _gg, =] §Ol7t‘%*
158.1 zm, 10° , 30° % 60° & I 22} 107.6 um,
140.1 gm, 151.5 ;m HEO0|H, 60° 2 2%—?—'0111\1 s
+ Qo] MH zZtzol Fyrad met 1 HS0|
HMHE FX| Y2 F2 fAEiZE o 4+ AUt
10°.2 A% alxle =07t 2l 7-8m FE B

7t8tq 2Lt 2t 58mm O|SHOIM = O 37|17t FA
g 4 U8 OrE A LIEHID YASE Y £

ey —
ANt
160 4 N
e \x 150 pm
340 ~s—Average + Min. 4 Max ; _' Y
= 1
€
S 120 IO . L !
§ tisum i 14
& 100-‘-'00"-40"0%”0“.00"“‘»‘.-04. e
& '
32
§ ™1 4
K i
» 60 1
¢ \
< i
g 40y i
£ }
204 i i
0 v . — 1 -
50 52 s % 58 2
Radiat position (mm)

Fig. 8 Thickness distribution of cover layer

180
160 - --¥ - 0° (no chamfer) *
i 10° M
g 140 - 200
T 120 30’
G5
&
5 10 ol IO, =
z
5 s
s
% 604
]
% a0
=
= 0l
0 T T T T v
50 52 54 56 58 &0
Radial position (imn1)

Fig.9 Thickness distribution of cover layer in accordance
with chamfer angles
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Fig. 10 Microscope images of dics section
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