29 DEC 2004 1 DESCRI PTI ON OPTI CAL DI SC AND ULTRAVI OLET CURABLE CIA{E%EEI&P ‘
FOR OPTICAL DISC 5 TECHNI CAL FI ELD The present invention rel ates 2004
bonded optical disc, and nore particularly, relates to a bonded opti cal |
di sc 10 containing silver or an alloy primarily conposed of silver in an |
information recording layer, and to anjultraviolet curable conposition |
which is suitable for production of a bonded optical disc. 15 BACKGROUND |
ART DVDs ("digital video discs" ofpcHkdi versatile discs") are produced ,
by a nethod in which two discs, OPEaEFgE%g?NIeast one di sc has an |
information recording |ayer, are bonded 20 together, and an ultraviol et

curabl e conposition is generally used as an adhesive. In the case of

read-only DVDs, the structure of the two baonded substrates may be of one of

the follow ng types or the IiI&QTRHﬁQHP§§§1ﬁ%PseIected properly dependi ng

on the 25 application: a t%ﬁf DVD-lOi in mhich(foggcarbonate substrates
are used whi chUaFE8AYIHEG; Eorf ST AL &G &FIFHCAL tH SC
irr%gularities, called "pits", which correspond to recorded 2 9 DEC 2004

TECHNICAL FIELD

The present ;nvention relates to a bonded optical disc,
and more particularly, relates to a bonded optical disc
10 containing silver or an alloy primarily composed of silver iﬁ
an information recording layer, and to an ultraviolet curable
composition which is suitable for production of a bonded

optical disc.
15 BACKGROUND ART

DVDs ("digital video discs" or "digital versatile discs")
are produced by a method in which two discs, of which at least
one disc has an information recording layer, are bonded

20 together, and an ultraviolet curable cqmpésition is generally
used as an adhesive. |

In the case of read-only DVDs, the structure of the two
bonded substrates may be of one of the following types or the
like, which can be selected properly depending on the

25 application: a type (DVD-10) in which polycarbonate substrates
are used which are each provided on one surface thereof with

irregularities, called "pits", which correspond to recorded




2 information and further, as a reflecting filmfor a | aser beam for
reading information, an alum num | ayer, for exanple, is forned, tozgrggq&ﬂ
an information recording |ayer; a type (DVD-5) in which, as one of R
substrates, a transparent 5 pol ycarbonate substrate having no infornmation
recording layer is used;, a type (DVD-9) in which one of such substrates is
formed wwth a semtransparent filmof a nmetal conposed prinmarily of gold, a

i ‘ " . " : of or WAL i di I :
and o tYERRBTE dn A Ehr 80 acR kB e PR b0 TR 8F porAae FoRerBlor i ng
| ayers on one . surfac anggtmp such.subst r at es arefbonded tggether: The
sen1tra.%5aﬁ%ﬁﬁl?glﬁ?g?rf@' 8% s2Br FAEPERYMC bAYEEeafObf SEBMBI%a &FIi con

conmpound or the |ike. However, %old has a drawback_in that it is

di sadvafR EHRRDustP PEBELdBedBUSBIBFTRESCREIGEPYIRNGhLBYRES, AQWRYPE t he silicon
conpound has a drawback in that formation of a filmis very difficult. On

t he ot h&?Vlhrankd, 1% ¥Reeheor agnoar| 6§ EbApssbatpatatri RytranspRreBE is suitable
for use as a semtransparent filmfor DVD 9 because it has a | ower price
conpar egblycgdbanane sansbeaf® bavihy hor meformebianf reaordiongvéayesi nce
silver or an alloy conposed primarily of silver is chem cally unstable,

when usd ngs&d coaveppeonblDubyr axi ahethcunabbe adbRssubsteatbyDis it causes
deterioration of the surface when left in high tenperature and high

hum di t o & reMeRNASsbRl t2ahaparkhfes 1 2R blRus headhngohpogkHors in reading
recorded information, poor appearance or the |ike.
primarily of gold, a silicon compound, or the like to provide
an information recording layer; and a type (DVD-18) in which
10 each substrate has two information recording layers on one
surface, and two such substrates are bonded together.

The semitransparent film of DVD-9 is primarily composed
of gold, a silicon compound or the like. However, gold has a
drawback in that it is disadvantageous in cost because of its

15 very high price, while the silicon compound has a drawback in
that formation of a film is very difficult.

On the other hand, silver or an alloy composed primarily
of silver is suitable for use as a semitransparent film for
DVD-9 because it has a lower price compared to gold and can be

20 easily formed into a film. However, since éilver or an alloy
composed primarily of silver is chemically unstable, when
using a conventional ultraviolet curable adhesive for DVDs, it
causes deterioration of the surface when left in high
temperature and high humidity environments for a long time,

25 thus leading to errors in reading recorded information, poor
appearance or the like.
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11626 di scloses that a fluororesin coating having a | ow water abébﬂ@ﬁﬁﬁ%‘
rate is forned as a protective layer for silver or an alloy conposed
primarily of silver. However, the fluororesin coating has poor adhesion and
is not ultraviolet 5 curable, thus making it difficult to use it as it is in
a current DVD production process using an ultraviolet curable adhesive.

Ther ef - j [ i i ' . As
eret of 2 *I‘Plgé%k?%ﬁéeﬂﬁ&gic afiﬁ@rb?e??{ll ggé%gﬁ%ehawﬁcipéaf&hcééfgfe

descri bed above, oug ver or an a osed O primari of

silver | ite suitable_ for Ln ] nspacent Eilmifor DVDs, an
ol 1 avid R A Ao fa o P eHE A3V R pPSERFEEPENEEERE, Ebb Thalbe B
characteristics has not yet been deyel oped, and therefore, DVDs using
Silver Tt SO FHIPREROBEIRE L kr PFySOLVSET veiOHRNRE mctiSet been 15
comercjalized. DI SCLOSURE OF THE | NVENTI ON An 8bt60t to be achi§ved by the
pr esentt HHRENEESH | €ORBINGONAR 0FPAE ShaPi AGCdLF abPFi Byt EJUAPLED "t hat of
exi sting DVDs of the DvVD-5 and DVD-10 types as well as those of the DVD-9
typé us@#@?@kﬁcl%ﬁu%.@Fki@@nlbagéaféGHéguﬁa 48Saltsdfi tFah8phfedt film by
usi ng the above-described disc wherein a thin filmof silver or_an alloy
conposeelprémirPVy peoductipueprpsefsr HednJdand bt paviPletagurahesi ve
conposition which does not cause deterioration of the thin filmof silver
adhesive. Therefore, the fluororesin coating is not suitable

for practical use.
As described above, although silver or an alloy composed
10 primarily of silver is quite suitable for use in a
semitransparent film for DVDs, an ultraviolet curable
composition having sufficient protective characteristics has
not yet been developed, and therefore, DVDs using silver or an
alloy composed primarily of silver have not yet been

15 commercialized.
DISCLOSURE OF THE INVENTION

An object to be achieved by the present invention is to
20 provide DVDs having durability equal to that of existing DVDs
of the DVD-5 and DVD-10 types as well as those of the DVD-9
type using gold or a silicon based compound as a
semitransparent film, by using the above-described disc
wherein a thin film of silver or an alloy composed primarily
25 of silver is formed, and to provide an adhesive composition
which does not cause deterioration of the thin film of silver

or an alloy composed primarily of silver.




or an alloy conposed primarily of silver. 29 DEC 2004 4 The present

i nventors have carried out intensive research to solve the above p@&ﬂﬁﬁﬁmm
and as a result, have found that durability equal to that of a conventional
optical disc using gold or a silicon based conpound can be realized by
observing 5 the increase in the error yJate after an environnental test in a
bonded optical disc using a thin filmof silver or an alloy conposed

primarily Oﬂrﬁ%Lg%gs@ﬁ}a&é@@%£69Q5H§6§“&a££lQaiSuéninQ ﬁ?iUBSEeL8¥§§h°f an
i nformation recording layer, and sefting thée efror rate i1n a Spécified
range, .and. t.hat remar kabl e 10 effect .can be_obtajned b etti.ng, a_water
absgr ptﬁoonsq]a%ee tgh% %O%t%EQQé%IS?' p%?gre%f')i fi f?/s‘éﬂa gﬁY%d%E‘tﬁgi ﬂa?tand t hus
the present, inventors have achi eyed the present_invention. That is, the

pr esentd%ﬂr}:é’rﬁ]'rfo% TR de? BRbpPt cal cany “%B%?-i%ﬁ"ﬁbc%‘ﬁodé%s??éﬁgs havi ng

i nformati on recording |ayers, 15 respectively, a thin filmof silver or an
al | oy bt Hridk¢ey bRsed| GerrpandgCadr AedroaliredubPkr @BSEIVADPEr of the
information recording layer of at |east one substrate, said two substrates
bei hg Bomlechamrpsdern byhanenreravabeetftaradhesnvonponentah, tadsr &éhn t he
optical disc is characterized in that 20 ratios of error rates before and
after an mmdedroentadl téssc atiBCaandiBS % Rl bbr s9bvaours anealQogr | ess.
As the substrate used in the optical disc of the present invention, those
t ypi caldompisest asr tmsobsyratesidveophkcal sediseanapabentusédlandn an
particularly preferably, a polycarbonate
outermost layer of an information recording layer, and setting |
the error rate in a specified range, and that a remarkable
10 effect can be obtained by setting a water absorption rate and
a water-vapor permeability of a cured coating, and thus the
present inventors have achieved the present invention.

That is, the present invention provides an optical disc
comprising two substrates having information recording layers,
15 respectively, a thin film of silver or an alloy composed
primarily of silver being formed on an outermost layer of the
information recording layer of at least one substrate, said
two substrates being bonded together by an ultraviolet curable
composition, wherein the optical disc is characterized in that
20 ratios of error rates before and after an environmental test

at B0°C and 85% RH for 96 hours are 10 or less.

As the substrate used in the optical disc of the present
invention, those typically used as a substrate for optical
disc can be used and, particularly preferably, a polycarbonate
25 substrate can be used.

The “alloy composed primarily of silver” used in the

optical disc of the present invention includes, for example,



25 substrate can be used. The "all oy conposed primarily of silver” %gﬁﬂ%&&y
the optical disc of the present invention includes, for exanple, i

2004 5 silver incorporated with several % of palladium copper, or the

| i ke therein. As used herein, ratios of error rates are defined as ratios
of Pl error rates before and after an gnvironnental 5 test (error rate
after the environnental test/error rate before the environnental test). As

used her.ei t.ne_ ter "error.rates” s, the sa neani ng_as_that used by

t hose sﬁgﬁ‘}l&r ilnnct%repéa%?t?% "?%"el[‘c%§§e5$fe%/a?§a??gga%%u%bt LRl s such as a
DVD or the l.ike. .10 The environnental test is conducted by allow ng an

opti calthtf sk TEEF i n an environment of 80C and 85% RH for 96 hours. In
this environnental test,, an apparatus such as a therno-hygrostat or the
li ke can be AlsdlEeTmemticalrabiiet of SRECHrE3ERT Frv et fbiefs2preferably a
15 DVD ("digital video disc" or "digital versatile disc"), for exanple, a
r ead- ordat VD GlucL. asrone bRtepncoelprs apyriber DVEOVHECMWERLBLt ype, a
witable DVD such as a DVD-R, or a rewitable DVD such as a DVD- RAM

DVD5 RWt et D\VDHRY mace tédhftepptheaéndi senhenpdl etpseferabtyrat®VD- 9. The
optical disc of 20 the present invention is not limted to these DVDs and
may be,beffdife extadeviponoeht el tdbse. | IAhiodd senadar, [tayertdmvi ng a

t hi ckness of about 0.1 mm is formed by bonding a transparent
“error rates” has the same meaning as that used by those skill
in the art in the case of evaluating an optical disc such as a

DVD or the like.

10 The environmental test is conducted by allowing an
optical disc to remain in an environment of 80°C and 85% RH

for 96 hours. In this environmental test, an apparatus such
as a thermo~hygrostat or the like can be used.
The optical disc of the present invention is preferably a
15 DVD ("digital video disc" or "digital versatile disc"), for
example, a read-only DVD such as one of the DVD-5, DVD-10,
DVD-9 or DVD-18 type, a writable DVD such as a DVD-R, or a
rewritable DVD such as a DVD-RAM, DVD-RW, or DVD+RW, and the
optical disc is more preferably a DVD-9. The optical‘disc of
20 the present invention is not limited to these DVDs and may be,
for example, an optical disc in which a cover layer having a
thickness of about 0.1 mm is formed by bonding a transparent
film or coating an ultraviolet curable composition on a
substrate having a thickness of about 1.1 mm, an optical disc
25 having a structure cbmprising three substrates having a
thickness of 0.6 mm or less bonded to each other or the like.

If there is no change in the error rate before and after



filmor coating an ultraviolet curable conposition on a substrate having a
thi ckness of about 1.1 mm an optical disc 25 having a structure &cﬂrﬂEﬁg%ﬂﬂhg
three substrates having a thickness of 0.6 mmor |ess bonded to each other
or the like. If there is no change in the error rate before and after 2 9
DEC 2004 6 the environnmental test, Plgerror rate ratios before and after
the environnental test are 1. In general, since the error rates are

det erm el v ChasAeh el stige Obreaghofl sacapheloal Berbbe shuOhefates vary
ably, thu val ue

consi der s making it 5 difficult to sef to a fixe or a

bonded e dis atjye-raty possi bl e di scussion on a

uni f or %y%a%&%fﬂj@%ﬁg?%%?kt %uiégprléseinr? %e:% ]i’onélprlri)%?/i%légs ealrslrséﬁl travi ol et

cur abl e conposition for.angogtical .which is _10 uaed in the production
n f

di sc
of an ORGTTAIALT sTELORPITE ytﬁBa§ﬁB§?FéFEécﬁa9Fn§aFH ittt i on recording
| ayers, respectively, a thin film of silver or an al]oy conposed primarily
of siIv%#bs%ﬁﬁ%@ff%%ﬁnﬁrBHIaﬁaBEFePﬁﬁgtcP&?éPeBPbiMe FRPSr R&KEBA 1Fecor di ng
| ayer of at |east one substrate, said two substrates 15 being bonded
t og8t hedibiicinlul tpasebl B 2ufaBre ¥akpssiPron, PonABHefHPEhELEFt r avi ol et
curabl e conposition is characterized in that a water absorption rate of the
cured coatchng feélative 2abiot mebes| possahdeadiacessiapopnper Healpkmty at a
filmthi ckness of 50 pmis 70 g/n2 day or less. Preferably, the 20
ultravildeiscurabl e conposition is conposed primarily of an
Furthermore, the present invention provides an
ultraviolet curable composition for an optical disc, which is
10 wused in the production of an optical disc comprising two
substrates having information recording layers, respectively,
a thin film of silver or an alloy composed primarily of silver
being formed on an outermost layer of the information
recording layer of at least one substrate, said two substrates
15 being bonded together by an ultraviclet curable composition,
wherein the ultraviolet curable composition is characterized

in that a water absorption rate of the cured coating film is

2.0 wt% or less and a water-vapor permeability at a film

thickness of 50 pm is 70 g/m{day or less. Preferably, the
20 ultraviolet curable composition is composed primarily of an
ultraviolet curable compound composed of a {meth)acrylate
having a alicyclic structure, and a photopolymerization
initiator.
The ultraviolet curable composition for an optical disc
25 of the present invention may be used as an adhesive of a
bonded disc and may be used as a protective coating agent for

a thin film of an alloy of silver or an alloy composed




ul traviol et curable conpound conposed of a (neth)acrylate having a
alicyclic structure, and a photopol ynerization initiator. The uItnguﬁmqmm
curabl e conposition for an optical disc 25 of the present invention nay be
used as an adhesive of a bonded disc and may be used as a protective
coating agent for a thin filmof an afloy of silver or an alloy conposed
29DEC2004 7 primarily of silver. In any case, an optical disc having an

excellent.durﬁfili y.¢€ Ee qg aj ned t he ultraviq#et urabl e conposition.
used 1 PrHE Y (467 sFEPeEG, ot G i O oG BRI ATon, 5
nmonof uncti onal % tg%ac | ate ang poL functional (nmeth)acrylate can be used
as a|Mﬁ§Eﬁif§%.ﬁ§u AOMEFY E8FpBReR ¥a*ﬂ@§e may be used singly, or two or
nore thereof may be_used in conbination. In the present invention,
acryl ate andPoetbRichlraaEipdget AEFable earreditigbnyaedytat Bhe10 The
pol ynmeri zabl e mononer which can be used in the present invention includes,
for exanbteavitkefotuvabhg. cPnpogbhoponeti bhal pEaeenfasnyeatéonncl udes, for
exanple, (meth)acrylate and the like, having a group such as nethyl,
et hgl , moopfhncbivyh]l @mpgkth) 2ceyyhpkberyd, potyfhnchdoogh]l 15 dodecyl,
hexadecyl, octadecyl, cyclohexyl, benzyl, methoxyethyl, butoxyethyl,
phenoxyehdivh ) ac PPDyteheaaxyet hykd akehr pbygmetuehblyl mogbyeirdyl ,
2- hydroxyet hyl, 2-hydroxypropyl, 3-chloro-2--hydroxypropyl,
di et hyl &b &eetey! .-These may be used singly, or two or more thereof

may be used in combination. In the present invention,

acrylate and methacrylate together are called (meth)acrylate.

10 The polymerizable monomer which can be used in the
present invention includes, for example, the following.

The monofunctional {meth)acrylate includes, for example,
(meth)acrylate and the like, having a group such as methyl,
ethyl, propyl, butyl, amyl, 2-ethylhexyl, octyl, nonyl,

15 dodecyl, hexadecyl, octadecyl, cyclohexyl, benzyl,
methoxyethyl, butoxyethyl, phenoxyethyl, nonylphenoxyethyl,
tetrahydrofurfuryl, glycidyl, 2-hydroxyethyl, Z2-hydroxypropyl,
3-chloro-2-hydroxypropyl, dimethylaminoethyl,
diethylaminoethyl, nonylphenoxyethyltetrahydrofurfuryl,

20 caprolactone-modified tetrahydrofurfuryl, isobornyl,
dicyclopentanyl, dicyclopentenyl, dicyclopentenyloxyethyl or a
similar group as a substituent group.

In addition, the polyfunctional (meth)acrylate includes,
for example, di{meth)acrylates of 1,3-butylene glycol, 1,4-
25 butanediol, 1,5-pentanediol, 3-methyl-1,5-pentanediol, 1l,6-

hexanediol, neopentyl glycol, 1,8-octanediecl, 1,9%-nonanediol,

tricyclodecanedimethanol, ethylene glycol, polyethylene



di et hyl am noet hyl , nonyl phenoxyet hyl t et rahydrofurfuryl, 20

caprol actone-nodi fied tetrahydrofurfuryl, isobornyl, dlcyclopentanyhﬂEC2m4
di cycl opent enyl, dicycl opentenyl oxyethyl or a simlar group as a
substituent group. In addition, the polyfunctional (neth)acrylate includes,
for exanple, di(nmeth)acrylates of 1,3-dbutylene glycol, 1,4- 25 butanediol,
1, 5- pent anedi ol , 3 nmet hyl -1, 5- pentanediol, 1,6 hexanedi ol neopentyl gl ycol ,

1, 8- oct gnedi,ol 9-.ngnan deg ' thgpol g Iene gl ycol ,
polyot B &ﬁé*zé’ﬁé’@yzlo'ﬂhe 8‘39:@%%0@{%?%%&& ¢ %fx;%gf iRy 3A€ary Sl
tripropyl en ropyl en col dlé gacr Iate of
tris(2 gﬁy)((‘f“roce;)(y %Fg%il%’ﬁ%r(ﬁ/%coﬁ'l € h) a@i‘ yIP%’fl'é %f?i ®1°* obt ai ned by
addi ng 4 nol es or nDre of et hyl ene OXIde or g%opylene oxide to 1 nole of
neopenttynlsg(l%ré@ldrmﬁf?wmJa%?‘;'/Y%}'t“ér%‘Fea &3 orebhbt aFretr By @bd? ndi2l nol es of
et hyl ene oxide or propylene oxide to 1 nole _of bisphenol A di- or
tri ( netdPtadmgdatty cidding i dImebeai pedieye adfli aghBlene caxide ®bre of et hyl ene
oxi de or propylene oxide to 1 nore of 10 tri methyl ol propane,
di (et Phapplleatee afide diol 1 obohé nell hyopentybhgglyaoles or nore of ethyl ene
oxi de or propylene oxide to 1 nore of bisphenol A, trinethyl ol propane
tri(metdy) @eroH ) @aerylpenteerytdiol odbt sl feet byasdginge? mopestatrythritol
poly (meth) acrylate, ethylene oxide-nodified alkylated 15 phosphoric acid
(et h) agihats Stide TOr COPbHPlehBeonREET t abS0RPL & 0BF I'eL pREfoYah pr - vapor
di- or tri(meth)acrylate of a triol obtained by adding 3 moles
or more of ethylene oxide or propylene oxide to 1 more of
10 trimethylolpropane, di(meth)acrylate of a diol obtained by
adding 4 moles or more of ethylene oxide or propylene oxide to
1 more of bisphenol A, trimethylolpropane tri(meth)acrylate,
pentaerythritol tri(meth)acrylate, dipentaerythritol
poly(meth)acrylate, ethylene oxide-modified alkylated
15 phosphoric acid (meth}acrylate, etc.
To control the water absorption rate and water-vapor
permeability, (meth)acrylates having an alicyclic substituent
such as cyclohexyl, isobornyl, dicycleopentanyl,
dicyclopentenyl, dicyclopentenyloxyethyl,
20 tricyclodecanedimethanol, etc., among the above substituents
are preferably used.
Further, those which can be used in combination similarly
to the polymerizable monomer include as polymerizable
oligomers, polyester (meth)acrylate, polyether (meth)acrylate,
25 epoxy (meth)acrylate, urethane (meth)acrylate, etc.

In the present invention, the photopolymerization

initiator may be any known, commonly used one with which




perneability, (meth)acrylates having an alicyclic substituent such as

cycl ohexyl, isobornyl, dicyclopentanyl, dicyclopentenyl, D 0
di cycl opent enyl oxyet hyl, 20 tricycl odecanedi nmet hanol, etc., anong t%g QBJJQ
substituents are preferably used. Further, those which can be used in
conbination simlarly to the polynerigable nononer include as pol ynerizabl e
ol i goners, polyester (nmeth)acrylate, polyether (neth)acrylate, 25 epoxy

(et h) agr vt & £o 1 &4 eélh‘é‘ﬁ'ﬁléWEBH%)QGEMEaEQR)J;QE@ntEH Bgetﬂéeégﬁgmggl@gﬁﬁ.gn’ the

phot opol yneri zation initiator nown

bol §Eer.z<%%°f§ﬂ%ﬁ%?;%#é%§%9 BaPyHop L RT AT ESRePER, §%§”§§%de Tred. As

el m nat TRt ”ﬁéﬁéﬂ%'@‘e)gf'@Qéébﬁéﬁﬁat%a&gﬁ‘ﬁ'eﬁgi'sr?@?(%“%l?%eiﬂ&r BRPETRE
el 8834%%%?%ﬁ%‘rs%{l‘é%ié‘%ﬁé?pgégégéﬁé"@@hgﬁﬁﬁﬁ'ei‘aﬁ?ﬁsn heSresent ™™ O"
2-i sopropyl t hi oxant hone, benzyl, 2,4, 6- tr|nethylbenzoyldlphenylphosphlne
oxi de, MERMZAR2 10 dlnethylanlno -1 - (4- nor phol i nophenyl ) but an-1 - one,
bi s(2, 6- di methoxybenzoyl)-2, 4, 4-trinethyl pentyl phosphi ne oxide, etc. and
further, as Tﬂﬁd@h@bobﬁgaﬂﬁﬁﬁgZﬁi}p@“oméstéﬁhérsthaﬁfﬁhébéy used in the’
1- hydroxycycl ohexyl phenyl ketone, benzoin ethyl ether, benzyl dinethyl
ketal, p@égehbxyn@enbhbylihcphdﬁybepzopaniBobnéyllether, 2,4~
diethylthioxanthone, 2-isopropylthioxanthone, benzyl, 2,4,6-
trimethylbenzoyldiphenylphosphine oxide, 2-benzyl-2-
10 dimethylamino-1-(4-morpholinophenyl)butan-l-one, bis(2, 6-
dimethoxybenzoyl)-2,4,4-trimethylpentylphosphine oxide, etc.,
and further, as molecule cleaving type ones other than these,
l-hydroxycyclohexyl phenyl ketone, benzoin ethyl ether, benzyl
dimethyl ketal, 2-hydroxy-Z-mehtyl-l-phenyl-propan-l-one, 1-
15 {(4-isopropylphenyl) -2-hydroxy-2-methylpropan-1l-one and 2-
methyl-1-(4-methylthiophenyl}-2-morpholino-propan-l-one, etc.,
may be used in combination. Further, benzophenone, 4-
phenylbenzophenone, isophthalophenone, 4-benzoyl-4’-methyl-
diphenyl sulfide, etc., which are hydrogen eliminating type
20 photopolymerization initiators, may.be used in combination.
In combination with the above photopolymerization
initiator can be used, as a sensitizer, amines that do not
undergo addition polymerization reaction with the above-
described polymerizable components, such as, for example,
25 triethylamine, methyldiethanolamine, triethanolamine, p-

diethylaminoacetophenone, ethyl p-dimethylaminobenzoate,

iscamyl p-dimethylaminobenzoate, N,N-dimethylbenzylamine, and



15 (4-isopropyl phenyl)--2-hydroxy-2-net hyl propan-1|-one and 2-

net hyl - 1- (4- met hyl t hi ophenyl ) - 2- mor phol i no- propan- 1-one, etc., mey9BEC J8léd
i n conbi nation. Further, benzophenone, 4- phenyl benzophenone,

I sopht hal ophenone, 4-benzoyl -4'-nethyl- di phenyl sulfide, etc., which are
hydrogen elim nating type 20 photopol ygeri zation initiators, may be used in

conbination In conbination with the above photopol ynerization initiator
can be jJusg d er dition
polynerlzatlon reac%|§?§ﬁf§%)bﬁﬂ¥gggségﬁ%esg¥?g% ’%%fy&%?.%gb|e conponents,
such as ) ;r 19)Y hapgl am ne,

trleth qg §§$W1 %ggg% pheﬁ%n% d%?% %gdlnethylan1nobenzoate
|soanyl dlnet Ian1nobenzoat g N- di th%lbeglean1£ A n% 2 9 BE C 2004
10 4, zP h%f}bé%%bﬂ ﬂBﬁean BetsEZCFE FECMplRPEPred to

select for use the above-descri.bed _photopol ynerizatjion initiators a
sensi t iEra 3% S HIREIOhi BhSatBPELHEY | &P F% sevae?i?tsomﬂoeﬁateu?aﬁ
conponents and 5 which do not interfere with ultraviolet Iight transm ssion.
It bs prtef@r rdnl not ubeterfenei vieh vhrapvéotehpbightohEan@hienliane |iquid at
roomtenperature to 40C. It is preferred not to use solvents. If solvents
are used, itItsiprefefeedetotol uaet ufheamnoliat torablevebmpgsitabhsas
possible. In the case 10 where coating of the above-described conposition is

per f or e - s ng ?i%@i@ §0ak8bm tbmbsrREaker egdaber adjiusti st heetiesgesi ty to
20 to 1,000 nmPas and in the case in which a relatively

not to use solvents. If sclvents are used, it is preferred to
limit the amount to a level as small as possible. In the case
10 where coating of tnhe above-~described composition is performed

using a spin coater, it is preferred to adjust the viscosity
to 20 to 1,000 mPa-s and in the case in which a relatively
thick film is to be obtained, it may be adjusted to 100 to
1,000 mPa-s.

15 The composition of the present invention may, if
necessary, have blended therein other additives such as
thermal polymerization inhibitors, antioxidants represented by
hindered phenols, hindered amines, phosphites, etc.,
plasticizers, silane coupling egents represented by

20 epoxysilane, mercaptosilane, (meth)acrylsilane, etc., and the
like in order to improve various properties. These are
selected for use from those which are superior in solubility
in curable components, and which do not interfere with
ultraviolet transmission.

25

BEST MODE FOR CARRYING OUT THE INVENTION




thick filmis to be obtained, it muy be adjusted to 100 to 1,000 nPas. 15
The conposition of the present invention may, if necessary, have l'zlgeggtem‘
therein other additives such as thermal polynerization inhibitors,
antioxidants represented by hindered phenols, hindered am nes, phosphites,
etc., plasticizers, silane coupling agents represented by 20 epoxysil ane,
nmer capt osi l ane, (nmeth)acrylsilane, etc., and the Ilike in order to inprove
various properties. These are selected for use fromthose which are
superior in solubility in curable conponents, and which do not interfere

i th ltravj ol et. transm ssion. 25 BEST. MODE FOR Y1 NG, OUT THE, | NVENTI ON
D 60 B C SEmPOrL RS St e TR, LEGPRE L T ot L by oy AT BEL Bea PR bod i 1

detail based on preferred enbodi nents of the present invention wth
r ef er efes aid RSPV REPES r B pEPOIHRRNEF sef | Fhe PIasent SUPBSREAPR in
which a 40-60 nmnetal thin filmis sputtered on irregularities called
"pits" widdy mesfiroreticyy t® tihe PeRoPdedrenformation, and one disc-like
plastic substrate in which a 10-30 nm senmitransparent thin filmof gold is
spust ered orrilfst r reemel dis¢t+ bskeapladt ipi substrate esponlialy 2040helrecor ded
i nformati on, are prepared. Then, an ultraviolet curable conposition is
prepar @gh skl thin film is sputtered on irregularities called

"pits", corresponding to the recorded information, and one

disc-like plastic substrate in which a 10-30 nm

semitransparent thin film of gold is sputtered on

10 irregularities called "pits", corresponding to the recorded
information, are prepared.
Then, an ultraviolet curable composition is prepared such

that a water absorption rate of the cured coating film is 2.0

wt% or less and a water-vapor permeability at a film thickness
15 of 50 um is 70 g/mlday or less, using two kinds or more of

polyfunctional (meth)acrylate having two or more
(meth)acryloyl groups as a polymerizable monomer or
polymerizable oligomer, and optionally a monofunctional
monomer, as needed, and further using photopolymerization
20 initiators in an amount of 2 to 7 parts by weight per 100
parts by weight of the ultraviolet curable composition. Since
the water absorption rate and water-vapor permeability are
easily controlled, a {(meth)acrylate having an alicyclic
structure is preferably used as the polymerizable monomer or
25 polymerizable oligomer.
The above-described composition is coated on the metal

thin film surface of a 40-60 nm metal thin film-sputtered




that a water absorption rate of the cured coating filmis 2.0 w%ar_le
and a water-vapor perneability at a filmthickness 15 of 50 pn1i32%&ﬁ&iﬁi
day or less, using two kinds or nore of polyfunctional (neth)acrylate having
two or nore (meth)acryloyl groups as a polynerizabl e nononmer or

pol yneri zabl e ol i gomer, and optionall yjz% nmonof uncti onal nononer, as needed,

and further using photopol ynerization initiators in an anount of 2 to 7
parts by.wei ght per 100 art % i.ght. ofy t-he ultrayj nahl e
CONMpPosi %f‘%ﬁ. gé}(ﬁcglatsgécv\%tugr&é: XsE(S“\rA%tnlggll(;r?‘ ﬁ'(;(l)t e:’)r&arrll \/?é?\éﬂregjvg’tgo%li&g%%eabi lity
are eas| controlled, a (meth)acryl ate hayi an.alicyclic structure is
preferaﬁhgxﬁséﬁmé§r?ﬁépﬁ6ﬁyﬁe iZdbl 4%5%&%@-4¥%°“3%%ﬁbwéﬁ€Fﬁfhb|e ol i goner.
The above-described conposition is coated on the netal thin filmsurface of
a 40- 60SHRFRERER B Rondes snah dhed Lhe perdtrgssperend LM 8y ifidssic
substrate and a 10-30 nmsilver or silver alloy semtransparent
fil mspust eppdseidstd ithe pledstli ¢higufsitimtsaniadsondBdtsa¥hotpat 1igat
sem transparent filmsurface is opposed to the netal thin filmsurface.
U traavi abetirkaghtt®ed £ ronr adieatsddief raombartdh siigiesorobhditte dideledbfditte bonded
disc to unite the two to forma DVD-9 disc. Irradiation with ultraviol et
i ght cap haiper toemeddyta faontd mwmsd |dight. i rradi ati on system using, for
exanpl e, netal halide |anp, nedium pressure nercury lanp, etc., and can
al so 10 be perfragmed i avifdrastl drawidi asd oni gtsteam des @d dfedniad byS.a

continuous light irradiation system using, for example, metal

halide lamp, medium pressure mercury lamp, etc., and can also

10 be performed by a flash irradiation system described in U.S.

Patent No. 5,904,795. The flash irradiation system is

particularly preferred in that curing can be performed

efficiently.

The adhesive layer of the DVD-9 thus obtained is composed

15 of a cured coating film wherein the water absorption rate of
the cured coating film is 2.0 wt% or less and the water-vapor
permeability at a film thickness of 50 pm is 70 g/m’day or
less, and wherein the ratios of error rates before and after
an environmental test at 80°C and 85% RH for 96 hours is 10 or

20 less. This optical disc does not undergo any change in
appearance even after storage for a long time and has
durability which is equal to that of a conventional DVD-9
using gold or a silicon based compound.

The same durability can be obtained even if the pVD-9,

25  wherein a semitransparent film of silver or a silver alloy is

protectively coated with the above ultraviolet curable




Patent No. 5,904,795. The flash irradiation systemis particularly
preferred in that curing can be perfornmed efficiently. The adhesivggMggqmg
of the DVD-9 thus obtained is conposed 15 of a cured coating filmwherein
the water absorption rate of the cured coating filmis 2.0 wt% or |ess and
the water-vapor permeability at a fikmthickness of 50 pmis 70 g/ n2day or
| ess, and wherein the ratios of error rates before and after an

environnent al, .test at_80C and % RH for 96.hours s 10 or 20 |l ess. This

ot 1 ool TR ot nats dRdhced By dhandbng nal S Sub SRt € FOap ERRE of or age
for a long tinme_and has _durabiljty which is equal to that of a cgnventional
DVD-9 Uiy Gol Pty a5 5% %L%é%l"%%%u‘ﬁ*&l?athﬂ% SARRCHLF 2Bt i tVP%an be

obtained even if the DVD-9, 25 wherein a semtransparent filmof silver or
a sil varrldaiive coprivgt¢aRl e cotaingft hfehec s ke ul BY aGPdE &R9caRabl e 1
9 D EC 2004 13 conposition, is produced by bonding disc substrates together
usi ng ailfrmstiolsst ecorablet canvposbticur &bl @ tohpbress ot Jheutplbtedtive
coating can be obtained, for exanple, by coating an wultraviolet curable
conmposiddiony ian spihichaess, odndboutid§ pheSuisragialspi aucaller, and curing
the ultraviolet curable conposition by irradiation with ultraviolet |ight.

In thi sompseitihe vytiavhaletionrabte abopasibien 1Lsgpref elabilyis prepared
such that the viscosity is 20 to 300 nPas. Irradiation with ultraviolet

light cansde fes ferpedyb¥1at curable composition is preferably

prepared such that the viscosity is 20 to 300 mPa-s.
Irradiation with ultraviolet light can be performed by a

10 continuous light irradiation system using, for example, a
metal halide lamp, medium pressure mercury lamp, etc., in the
same manner as in thé case of bonding, and can also be
performed by a flash irradiation system. The continuous light
irradiation system is preferred because an existing protective

15 coating apparatus for CDs can be used.

EXAMPLES
Next, the present invention will be described in detail
by examples. However, the present invention is not limited to
20 these examples. In the examples, “parts” indicates “parts by

weight”.

Example 1
Twenty six (26) parts UNIDIC V-5500 (manufactured by
25 DAINIPPON INK AND CHEMICALS, INC.) as bisphenol A type
epoxyacrylate, 30 parts of tricyclodecanedimethylol

diacrylate, 10 parts of bisphenol A type ethylene oxide-



10 continuous light irradiation systemusing, for exanple, a netal halide
|-anp, nedi um pressure nercury lanp, etc., in the sane nmanner as i@ggpgzmﬁse
of bonding, and can also be perfornmed by a flash irradiation system The
continuous light irradiation systemis preferred because an exi sting
protective 15 coating apparatus for Chg can be used. EXAMPLES Next, the
present invention will be described in detail by exanples. However, the

present inventiop. | imted_tp e t he exanpl es,
Phart o mddiitd Hidcedien M aates 68 LEEBECBYRTR Saluedt (26) “harts DI C
V-5500 (manufactured. b 5 DAI NI PPON | NK_AND, CHEM S, _INC. ).as bisphenol
A type %ﬁﬁﬁ&&ﬁﬁ?1af%,g§ﬁgﬁa? slﬁ?gkr?xgt?Sﬁgégﬁédiﬁé%h9?5€g éFacryIate, 10
parts of bisphenol K A type_ethélene oxid ﬁ 9 DE C 7004 14 nnd'f&ed
di acrylefhyylene fridegpodi f pe p§Féﬁ%tBY§8 PrOH?ﬁﬁrth?%Fyﬁﬂt%arbs of
| sobornyl acrylate, 1.5 parts of ethyl ene oxjde-nodified trinethyl ol propane
triacrydaites @f 2thateneopxedaynenslsRfidehapaNPrea PRHSPRSFNRCEELGTE,
rnethacrylate, 5 0.3 parts of ethyl dinethylam nobenzoate, and 2 parts of
2, 456- tG i Irpawt epf ogtdy phehpephudphineberrdatandandparparbs of
1- hydr oxycycl ophenyl ketone as a photopol ynerization initiator were m xed
and di sz0f veee mimdit hehbengogldbpBehglpbnephdne bsidprepdré mapabeofel | ow
transparent ultraviolet curable

1-hydroxycyclophenyl ketone as a photopolymerization initiator

were mixed and dissolved with heating at 60°C for one hour to

prepare a pale yellow transparent ultraviolet curable

10 composition.

Example 2
Eighteen (18) parts of FAU-74-2 {(manufactured by
DAINIPPON INK AND CHEMICALS, INC.) as urethane acrylate, 77
15 parts of tricyclodecanedimethylol diacrylate, 4.5 parts of
trimethylolpropane triacrylate, 0.2 parts of ethylene oxide-
modified phosphoric acid methacrylate, 0.3 parts of ethyl
dimethylaminobenzoate, and 5 parts of l-hydroxycyclophenyl
ketone as a photopolymerization initiator were mixed and
20 dissolved with heating at 60°C for one hour to prepare a pale

yellow transparent ultraviolet curable composition.

Comparative Example 1
Twenty (20) parts of FAU-504 (manufactured by DAINIPPON
25 INK AND CHEMICALS, INC.) as urethane acrylate, 21 parts of

UNIDIC V-5500 (manufactured by DAINIPPON INK AND CHEMICALS,




10 conposition. Exanple 2 Eighteen (18) parts of FAU 74-2 (manufactured by
DAI Nl PPON | NK AND CHEM CALS, INC.) as urethane acrylate, 77 15 pqggngq%g
tricycl odecanedi met hyl ol diacrylate, 4.5 parts of trimethyl ol propane
triacrylate, 0.2 parts of ethyl ene oxide- nodified phosphoric acid

met hacryl ate, 0.3 parts of ethyl dingghyl am nobenzoate, and 5 parts of

1- hydr oxycycl ophenyl ketone as a photopol ynerization initiator were m xed

and 20 .di-ssol_ved. w eat | f o] t page a pale yellow

Er anopdisrt (s PNl E b oSS SRR B e L S P S 81 STty

(20) partss of FAU- 504 uf act ured_by | NI PPON 25 | NK AND CHE S, '

NG ) P SRR e b S ACHEFT s O LR C V£ SoRbP AR SO BT by

DAI Nl PPON | NK AND CHEM CALS, 2 9 DEC 2004 15 | NC.%Ea bi sp{lenol A type

epoxyadGayaaEe 13 hRILE DL t#TRYIR9F Bne R SRIXYRE Yil%‘?’é%’ abepatts of

tetrahydrofurfuryl acrylate, 17 parts of 2-hydroxy-3-phenoxypropyl

acryl atpgrtsl ofpastthy taehyPeardrybitacrl atRdrus s0ha2 ERY bnet Ayt ddz oxi de 5

nodi fied trinmethyl ol propane triacrylate, 0.2 parts of ethylene

oxi Be- muti iffi iest phoigydiony Lo bpradpame hbaciytay bat®. 30 parparos obt@yhylene

di et hyl am nobenzoate, and 2 parts of 2,4, 6--

tri met Ry nenaneyd ff ik nyth péplsphi aeaoxd dee thacdy pates 0f 3 lpahydr okycycl opheny

ket one as a photopol yneri zation initiator 10 were m xed and di ssolved with

heat i ng:taly 160G eth phenhovibehBoate, and 2 parts of 2,4, 6-
trimethylbenzoyldiphenylphosphine oxide ard 4 parts of 1-

hydroxycyclophenyl ketone as a photopolymerization initiator
10 were mixed and dissolved with heating at 60°C for one hour to

prepare a pale yellow transparent ultraviolet curable

composition.

Comparative Example 2

15 Twenty (20) parts of DICLITE UE-8200 (manufactured by
DAINIPPON INK AND CHEMICALS, INC.) as bisphenol A type
epoxyacrylate, 34.5 parts of trimethylolpropane triacrylate,
19 parts of bisphenol A type ethylene oxide-modified
diacrylate, 10 parts of tripropylene glycol diacrylate, 1l

20 parts of neopentylglycol diacrylate, 0.2 parts of ethylene
oxide-modified phosphoric acid methacrylate, 0.3 parts of
ethyl dimethylaminobenzoate, and 2 parts of 2-benzyl-2-
dimethylamino~1-(4-morpholinophenyl)~butanone-1, 2 parts of
benzophenone and 1 part of dimethylaminoacetophenone as a

25 photopolymerization initiator were mixed and dissclved with

heating at 60°C for one hour to prepare a pale yellow




prepare a pale yellow transparent ultraviolet curable conposition.

Conparative Exanple 2 15 Twenty (20) parts of DI CLI TE UE-8200 (nazg{ ﬂ@Fd
by DAI NI PPON | NK AND CHEM CALS, INC.) as bisphenol A type epoxyac @ﬁ% X

34.5 parts of trinmethylol propane triacrylate, 19 parts of bisphenol A type
et hyl ene oxide-nodified diacrylate, 3@ parts of tripropyl ene glycol
diacrylate, 11 20 parts of neopentyl glycol diacrylate, 0.2 parts of ethylene

oxide-q?gg lﬁ%%éﬁ%) L¢; aekd Lh yLats parts of ethyl
di met hy an%fsl’ 0 enzoZ"tpgl?E%n%iég pagtgs g%ézéfﬁ%hgf’,&g? '

di met hyl am no_1- (4- nor phol i nophenyl ) - but anone-1, 2 parts of benzophenone
and 1 part of dinethyl am noacetophenone as a 25 photopol yneri zati on

initiatag rq:nixed qgg disgolve imﬁ h heating at 60C for one hour to
prepar e V%ﬁhﬁaﬁﬁﬁl%ﬁl PEESHO4 PhitPAnsparent ultraviol et curable

conposition. (Evaluation of characteristics). Usj he ¢ osi tions obtai ned
in the Exang®'@nte sCOBRPSF AL PTE Sﬁbpﬁg)ﬂasEEgbéﬁaﬁngg,aPﬂe wat er

absorption rate, the water-vapor perneability and the ra%ios of error rates
of Bhe TP VokdedEgrBRr e 8sIRBFF 188t AROYEBpehPantatesaf #RFCFRELBAYI ronnent a
test were evaluated by the following test methods 1, 2, and 3. The results
are sunmamté zethé rwdablevaporipegmesbilbtioand: teasateasnefoprrater
absorption rate of cured

rates of the DVD-9 bonded discs as well as the appearance

after the environmental test were evaluated by the following

test methods 1, 2, and 3. The results are summarized in Table

10 1.

(Test Method 1: Measurement of water absorption rate of cured
coating film)
The ultraviolet curable composition was coated on a glass
15 plate to a film thickness of about 100 um. Then, under a
nitrogen atmosphere, using as a UV lamp an M03-L31 (120 W/cm
metal halide lamp, with a cold mirror) manufactured by EYE

2 {an ultraviclet

GRAPHICS CO., LTD., irradiation of 0.5 J/cm
actinometer: UVPF-36, manufactured by EYE GRAPHICS CO., LTD.)
20 at a lamp height of 10 cm was carried out to prepare a cured

coating film. The water absorption rate of the cured coating

film was measured according to the Method B of JIS K7209-1984.

(Test Method 2: Measurement of water-vapor permeability of

25 cured coating film)

The ultraviolet curable composition was interposed

between two glass plates to a film thickness of about 100 pm




coating film The ultraviolet curable conposition was coated on a glass 15
plate to a filmthickness of about 100 pm Then, under a nitrogen?90EC 2004
at nosphere, using as a W lanp an M)3-L31 (120 Wcm netal halide lanp, with
a cold mrror) manufactured by EYE GRAPHI CS CO., LTD., irradiation of 0.5
J/cn2 (an ultraviolet actinoneter: UWPF-36, manufactured by EYE GRAPHI CS
CO, LTD.) 20 at a lanp height of 10 cmwas carried out to prepare a cured

coati nggfiinlgma The At er TaRsor phizen raahelt%%me aGHo3Bheoal i NG idd 1w was
measured according to the Method B of JI'S K7209-1984. (Test Method 2:

Measur ool ARLATTMAPOT( PAT TRAL 1d¥s Dfna 2R UTAM COM NG, (AL The
ul traviol & Curabl e conposition was I nterpose between two gl ass plates to
a filmthickness of q‘out(% 0 é? Qﬁbl7 i Nng. & spac Then,
under FLHERES o8RRI HS %%gﬁ% s%& anp Ié#lgmgl%%ﬁ I(?L%OQN%% net al
hal i de | amp,, wi,t h a cold_mrraor) nuf act ure %SEE G?Anwgllgla% cCO, LTD.,
i rradi atifon /60 133 ?ﬁ&ﬁ@v€8ﬁeglf¥z 'qﬂqgigéétg " 2456, " Aréhuf act ur ed
5 by EYE GRAPHICS CO., LTD.)_ at a lanp height of 10 ﬁ?i S carried out to
pr e%ar &Ya ESlr ERPESHRG NG 34 hTRinkd st pABREIgND @ (gﬁ%ﬂe‘ja%avi ng a
uni formthickness were nmade by peeling off fromthe glass plate. The
wat er - vapgoregeavgabic inEERAre e cured eoating film a®d wedSheR3tF2d by using
a LYSSY type automatic water-vapor perneability tester L-80. Since an
act ual @i chmesgiaofelt Hmving a uniform thickness were made by peeling
off from the glass plate.
The water-vapor permeability of the cured coating film
10 was measured by using a LYSSY type automatic water-vapor
permeability tester L-80. Since an actual thickness of the
adhesive layer of the DVD is about 50 pm, a value adjusted in
terms of 50 pm was taken as the value of the water-vapor
permeability.
15
(Test Method 3: Environmental test on DVD-9 bonded disc)
On a polycarbonate disc on which pits for recording
information are formed and aluminum is sputtered to 50 nm, the
above-described composition was coated using a dispenser, and
20 this polycarbonate disc was overlaid with a polycarbonate disc
on which an alloy composed primarily of silver is sputtered as
a semitransparent film. Then, using a spin coater, the discs
were rotated so that the film thickness of the cured coating
£11lm became about 50-60 pm. Then, using a xenon flash
25 irradiation apparatus (SBC-04 manufactured by Ushio Inc.), 10

shots of irradiation with ultraviolet light were performed at

a programmed voltage of 1800 V in air from the side of the




adhesi ve | ayer of the DVD is about 50 pm a value adjusted in terns of 50
pm was taken as the value of the water-vapor perneability. 15 (T4s3Dhk2liod
3: Environnental test on DVD-9 bonded disc) On a polycarbonate disc on
which pits for recording information are fornmed and alum numis sputtered
to 50 nm the above-described conpositjign was coated using a di spenser, and
20 this pol ycarbonate disc was overlaid with a pol ycarbonate disc on which
an al l HRAsed, P L y; of | Si r.is. sputtered as a. semtransparent
film %’?3%? using“géiﬁnéc%’a?‘é‘?? %%goéﬁ e ranstesenteE SN L Bar the film

t hi ckn of. the coatin fiil m becanme about 50-60 pm Then, using a -
xenon §?§gﬁc%ai r%%gttr%e atb%%?%?u 1E8BC- 04 nmanufactured by Ushio Inc.), 10
shots of irradi,ation with ultraviolet |ight were performed at a progranmed
vol tage of EFBHGT@NMEEAL fhmk § HeeEe deopfluched2ia BEG20Mhd Sosdbstrat e
with the silver alloy senitransparent filmto produce a DVD-9 type bonded
di sc. @%@?rﬁﬁﬁedﬁﬁttkﬁnasRhﬂnquhmmcoadatn(ﬁhFQHPnhmdmmﬂkﬁtuﬁ%acbyas | ef t
in a therno-hygrostat (PR 2KP) nmanufactured by TABAI ESPEC CORP. under a

hi gh tBRDRT aEEPECARORE .ghirtlen di tlyiglenvempareptref aBACHAR 8RR Egr 96
hours and eval uation of the signal properties before and after the

cppar it e EBos Tnt afRurey B BLSHt i RBmTHA SFen SaTion o %! 19 &

the signal properties before and after the environmental test

(measurements of error rates) were performed by using an

apparatus (SDP-1000) manufactured by PULSTEC INDUSTRIAL CO.,

LTD.

The ratios of error rates before and after the test

(after the environmental test/before the environmental test)

were determined.

as the measured value.

The maximum value of error rates was taken

The appearance of the disc after the’

environmental test was visually-observed and the state of the

‘silver alloy semitransparent film was evaluated.

Table 1
. : Comp. Comp.
Example 1 | Example 2
. il P - | Example 1 Example 2
Water absorption of cured
coating film {wt%) .3 0.9 3.0 2.1
Water-vapor permeability
{value reduced in terms 30 46 700 75
of 50 pm, g/m*day) :
Ratios of error rates 6 2 impossible | impossible
: to measure | to measure
Evaluation results of
visual observation gqod good blackened blackened

_ As is apparent from Table 1, the bonded discs using the

compositions of Examples 1 and 2 as the adhesive layer, in

which the water-vapor permeability of the cured coating film




LTD. The ratios of error rates before and after the test (after the
environmental test/before the environmental test) were determ ned.qg{jiE 004
maxi mum val ue of error rates was taken as the neasured value. Th

appearance of the disc after the environnental test was visually observed
and the state of the silver alloy semdransparent filmwas eval uated. Table
1 Exanpl e | Exanpl e 2Conp. Conp. Exam | e 1Exanple 2 Water absorption of cured

coatin | 5 1 t r alue_r ed in
Fermsaassrooyetidy %eg%ngﬁgyt*‘@m??géi‘ﬁ?ég??o ?ﬁ%é@%%l%oéﬁ. B B s b e

to neas reto neasu val uat i syl ts of
observ éb?ch@néﬁbﬁgcﬂZﬂeaaﬂsOFs ﬁﬁﬁaréﬁPlPFBﬁgTEBPerftlpﬁe

bonded dISCS u5|ng the conpositions of Exanples | and 2 as the adhesive
| ayer, afh emdrhrateswatetOvapoteper apdbhbidt pxeelinptcdnedbédatiyng film2 9
DEC 2004 19 is 2.0 w%or |less and the water-vapor perneability at a film
t hi cknésscais&0cipere swdd gbnRhdayeoinl eppeaerhichi t ed sheepsafitosf theerror
rates of 10 or | ess and had excellent durability because there was no
chasge dnw oppens@bee, tastaocrfedubt-%ofistthg the silver alloy

semitransparent film.

On the other hand, with respect tc DVD-9 using the
compositions obtained in Comparative Examples 1 and 2, the
silver alloy film blackened, as a result of the environmental
10 test, and the state of the film was deteriorated such that

normal signal detection cannot be performed and also the

measurement of the error rates cannot be performed.

Application Example

15 The composition of Example 1 was coated on a silver alloy
semitransparent film to a film thickness of about 10 pn.
Then, using as a UV lamp an MO3-L31 (120 W/cm metal halide
lamp, with a cold mirror) manufactured by EYE GRAPHICS CO.,
LTD., irradiation of 0.5 J/cm® at a lamp height of 10 cm was

20 carried out to form a protective coating. Using this
substrate, DVD-9 bonded with the composition of Comparative
Example 1 was made by the test method 3. The ratio of error
rate of the bonded disc was 6 and exhibited excellent
durability because of no change of the appearance.

25

INDUSTRIAL APPLICABILITY



5 environnmental test of DVD-9 using the silver alloy semtransparent film
On the other hand, with respect to DVD-9 using the conpositions obtained in
Conparative Exanples 1 and 2, the silver alloy film blackened, ag gaf Te@f}ﬁl t
of the environmental 10 test, and the state of the filmwas detertorate
such that normal signal detection cappot be perfornmed and al so the

measur enment of the error rates cannot be perforned. Application Exanple 15

The corrp05| HE%SS ljb]\é@st[&opggcecqﬂpé} 2 S Véarlrglhldpycl_tNem t ranspar ent

fllmtoafllm hen, using as a Iarrp an MD3-L31
(120 Wcm nmet al haI i d ror nuf act y EYE

GRAPHI G TEaL0tatgn rsaﬁr@%ﬁ o e oa°§i%¥ RSt ded TR S o D) 10 om ves
20 carrled out, toforma ctive co ) US|n thls ubtr

bonded Skl Tt Ré ERIGN T &b "t%%é ‘i‘?@%’eﬂo‘& t‘h test

nethod 3. The ratio of error rate of the bonded di sc was 6 and_exhi bited

excel | &he bargsid idis betide Bie bl TharffRPHFat e At 195 NDUSTRI AL
APPLICABILITY 2 9 D E C 2004 20 It becones possible to produce a DVD-9 in
whi &h eetvemioomanitenl dfest |art wrram B ofe kbwpbbell privyreir$ 189 ofhesilver is
prevented and which al so has excellent durability of the bonded disc after
t he hi glorpenyieriatruref artte lpghsdmti dhvgntion as the adhesive layer or

the protective coating. A disc having very high reliability

can also be produced when using those in which a thin film of

silver or an alloy composed primarily of silver is formed on a

10 reflective film of an outermost layer of an information

recording layer in a writable DVD-R, a rewritable DVD-RAM,

DVD-RW, DVD+RW or the like.




5 environnmental test and very high reliability, by using the conposition of
the present invention as the adhesive layer or the protective coaibﬂg @

di sc having very high reliability can also be produced when using G0lén
which a thin filmof silver or an alloy conposed primarily of silver is
formed on a 10 reflective filmof an euyternost |ayer of an information
recording layer in a witable DVD-R, a rewitable DVvD-RAM DVD-RW DVD+RW
or the like. 2 9 D E C 2004 21 CLAI§§A%MSAn optical disc conprising two
substrates having information recording layers, respectively, a thin film of
5 silver or an alloy conposed primarily of silver being formed on an
outernost |ayer of the information recording |ayer of at |east one

substrate, said two substrates being bonded together by an_ul traviol et
cur abl 'coﬁéﬂHQRQﬂfathé}%fnc?%%rﬁﬁg?%a wﬂig%bggr%ﬁ%?a% eriZed in that
ratios of _error, rates before and 10 after an environpental.test _.at 80C and
829 Rt MO s o SROT NG LTERES 2feREChOYF Lkt 81 CRiBot5fR, REd i n cl aim
1, wherein said two substrates ar bonded_;ogeéher b% a@ uItrgvioI t curable
15 8onpoditaoP WA LR GRPRPSaBsBF pRfbh-YaPe BH1YRE RE+RE Ie6RERNg film

is 2.0 ww%or less and a water-vapor perneability at a filmthickness of 50
pmis 7 @mriEmeoroseskay8r FhetBpt LBAPLBAEECOASTRFAFALAT| h2¥PAI AE22Cwherein
the 20 ultraviolet curable conmposition is conposed prinmarily of an

least one substrate, said two substrates being bonded together

by an ultraviolet curable composition, wherein the optical

disc is characterized in that ratios of error rates before and

10 after an environmental test at 80° and 85% RH for 96 hours is

10 or less.

2. The optical disc as claimed in claim 1, wherein said two
substrates are bonded together by an ultraviolet curable
15 composition in which a water absorption rate of the cured

coating film is 2.0 wt% or less and a water-vapor permeability

at a film thickness of 50 um is 70 g/m’day or less.

3. The optical disc as claimed in claim 2, wherein the

20 ultraviolet curable composition is composed primarily of an
ultraviolet curable compound composed of a (meth)acrylate
having a alicyclic structure, and a photopolymerization

initiator.

25 4, The optical disc as claimed in claim 1, wherein the thin

film of silver or an alloy composed primarily of silver is




ul travi ol et curable conmpound conposed of a (nmeth)acrylate having a
alicyclic structure, and a photopolynerization initiator. 25 4. Thg gcwtjwal
disc as clained in claiml, wherein the thin filmof silver or an alloy
conposed primarily of silver is 2 9 0 E C 2004 22 <coated protectively with
an ultraviolet curable conmposition injzwhich the water absorption rate of
the cured coating filmis 2.0 w% or |ess and the water-vapor perneability
at a fi [ Lm0 S,7 3 o] he.gpt i cal disc
e 3 R e R L
whi ch the. f.hi ! | . N Lperi | ¥, Llver is
coated,Jh%émcg%%oﬁg%g%r?%%%%ﬁ%lgb gﬁt§|9?a§ﬁ§F§§§§§r§%%g?3 n%%gth%onposed
10 of (et h) acryl] at e hayi a alicyclic structure, .and .
phot op et S atF oher i ord: bfe wataELvapPronr irER A4 EY! aF naa i Amcl ai m 1,
which is a read only DVD. 15 7. The_optical disc as clained in claim1,
whi ch ithickrews tabi 20 opmwipt 281 6/DV/Bay8orAdegstravi ol et curabl e conposition
for optical disc, 20 which is used in the production of an optical disc
congrising two substrates having information recording | ayers,
respectively, a thin filmof silver or an alloy conposed

5. The optical disc as claimed in claim 4, wherein the

ultraviolet curable composition, with which the thin film of

silver or an alloy composed primarily of silver is ccated, is

composed primarily of an ultraviolet curable compound composed
10 of a {(meth)acrylate having a alicyclic structure, and a

photopolymerization initiator.

6. The optical disc as claimed in claim 1, which is a read-
only DVD.

15
7. The optical disc as claimed in claim 1, which is a

rewritable or writable DVD.

8. An ultraviolet curable composition for optical disc,

20 which is used in the production of an optical disc comprising
two substrates having information recording layers,
respectively, a thin film of silver or an alloy composed
primarily of silver being formed on an outermost layer of the
information recording layer of at least one substrate, said

25 two substrates being bonded together by an ultraviolet curable
composition, wherein the ultraviolet curable composition'is

characterized in that a water absorption rate of the cured



primarily of silver being fornmed on an outernost |ayer of the information
recording |ayer of at |east one substrate, said 25 two substrat ¢sg Det n4
bonded together by an ultraviolet curable conposition, wherein the
ultraviolet curable conposition is characterized in that a water absorption
rate of the cured 2 9 DEC 2004 23 coating filmis 2.0 wt%or less and a

wat er - vapor perneability at a filmthickness of 50 pmis 70 g/ nR2-day or
less. 9codbenyl Enan alselz QULAR & COMASIAPR W IRkl deth il!_it%a' med
in claim8, which is conposed primarily of an ultraviolet curable corfpound
corrposegtm;1 %}gg‘?écg‘)i%i I Isggfoofr %wprr\rg & a;ol cgy/?nlzgdcaystorru teusrse_, and a

phot opol'yner i

9. The ultraviolet curable composition for optical disc as
5 <c¢laimed in claim 8, which is composed primarily of an

ultraviolet curable compound composed of a (meth)acrylate

having a alicyclic structure, and a photopolymerization

initiator.



