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Development of 8X DVD+R DL Disc Using IS Method
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ABSTRACT

There are two manufacturing process for DVD+R DL (Dual Layer/two recording layer on one side) disc,
IS (Inverted Stack) method and 2P (Photo Polymer) method. IS method is well known as the superior
productivity process based on high process yield, and expected its validity for producing multilayer disc
not only for DVD but also for next—generation disc (Blu—ray, HD DVD).

However IS method has been considered difficult process for practical use compared with 2P method.
In case of L1 layer (back side from optical incident side) of the disc formed from 2P method, recording
marks are formed in groove part and the expansion of the mark is limited by groove edges. On the
contrary, in case of L1 layer of the disc from IS method, the recording marks are formed on land part
(between groove) without the limitation from groove edges. Therefore the recording mark has the
tendency to be spread and this causes serious crosstalk from adjacent track.

To solve this crosstalk problem the relationship between physical characteristics of the recording layer
and crosstalk phenomena was investigated. Finally the new recording material without large crosstalk was

successfully developed and applied to our world’s first 8X DVD+R DL disc manufactured from IS method.

FOR=YFNRANF AT 4 T A=~ RMPHHE

Recording Media Products Division, Personal MultiMedia Products Company
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Fig. 1 Structure of DVD+R DL(8.5GB).
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Fig.2 Difference of the process of 2P(PhotoPolymer) and
IS(Inverted Stack).
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Fig.3 Difference of mark formation on L1 layer by using IS
and 2P process.
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F1g.4 SEM images of L1 layer with IS process.
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Fig.5 TEM images of L0 layer and L1 layer with IS process.
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Fig.6 Dependence of Power on 3T mark Jitter of L0 layer
and L1 layer with IS process.
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Fig.7 Dependence of Power on 114 modulation of LO layer
and L1 layer with IS process.
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Fig.8 Dependence of Power on DC Jitter of L0 layer and L1
layer with IS process.
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Fig.9 Relationship between CT and Jitter.
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Fig.10 RF signal comparison between Single Track and
Multi Track.
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Fig.11 Dependence of protective layer thickness on CT.
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Fig.12 AFM images of UL=140nm and UL=15nm.
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Fig.13 Characteristics of TG-DTA.
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Fig.14 Dependence of peak width of thermal decomposition
temperature on CT.

Table 2 Optical constant and thermal constant of Dye materials.

A(max) / nm| A (max) / nm| decomposition DTA DTA
sample (film) (sol) temperature / °C DTA /wV start temp / °C| end temp / °C
A 607 535 289.1 75.9 274.8 290.0
B 601 528 300.0 75.2 298.1 308.5
[¢] 619 595 229.1 12.4 220.7 2323
D 605 537 327.4 8.6 294.2 348.7
E 600 527 321.8 76.2 317.6 3288
F 604 566 279.7 15.3 254.2 295.7
G 610 541 3120 15 2349 323.7
H 599 574 235.7 10.0 229.5 316.5
2-4-2  BRMEREER

Fig. 14OFER LV, BRRE O B — 7 IR0 a8 6 8
ZHUDICLIGLERE M B F 21T o 7. Table 312455k
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UCEBRrE 2 el U7z, RReIE 2@ IR U7 B E, Fif
2/BDVD-ROM & D SR H aPE 2 ffeffe (LO/L1E & BT/
F16-30%%1FD) 75720 ThD. Samplel |3 IEHEILHEE X
JE140nm D G TIL BRI 2 TR TE TV D28, MiliriE
JEREE15nm TIING & 2o 72, ZAUF2-3-3 T L& 512

AN =4
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HEIE15nm, 140nm & b I(Z B/ RFCEREE A TR T X 7.
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—

Table 3 Characteristic of signal.
sample samplel sample2

Table1_dye material A and B B and C spec
UL=15nm  2.4x Jitter 11.2% 7.2% <9%
8x Jitter 10.4% 7.1% <9%
ZEREBx) 0.88 0.69 >0.60
UL=140nm  2.4x Jitter 8.1% 7.1% <9%
8x Jitter 7.6% 7.0% <9%
ZEREBX) 0.82 0.65 >0.60
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Fig.15 Dependence of Power on I14modulation for Samplel
and Sample2.
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Fig.16 SEM images of Samplel and Sample2.

FLER~ — 7 13 72 Jitter 3G IV H /8T — TREER L 72,
SEM#BLZEIT, Lljgoiiskiag/ Mg o fma 7L
L7, W& OSEMG TlI~—2 ki & & bicEoERIc—
Bl K& R EENREERAHETE 5. kb/hane—7

(BT~—2) ITTRES%MRT 2L, SampleliISample2iZ
RT3~ ERE N E b7z, Zhid, #
FEAEIOREE (DTAX (DTAK TIRFE - DTABILAIEEE) ) 73,
Sample2 {Z b X TSamplel X K& Wb EE X B D

((Samplel : A=1150, B=800), (Sample2 : B=800, C=150)).
PR/ SN ARSI NS <R e A b —
7 B &, Fig.15% L CFig. 16DFRERB G b b D &
bbb,

S HIZZ I THRLNAEMEIOREHEHI DV TH

BHRET A, 16xDVD+R DLIZHWT & BAFALIFEER
Bohiz (Figl7) .

16x Power Series

%

Jitter / %
)
(
KQ

54 56 58 60 62 64 66 68 70 72 74 76 78
Power / mW

Fig.17 Recorded characteristics at 16x on L1 layer.
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