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SAME, AND PROCESS FOR PRODUCI NG OPTI CAL DI SC BACKGROUND OF THE |

5 1. FIELD OF THE I NVENTI ON The present invention relates to techniques
for bonding two discs together, at |dast one of which has an information
recording layer. Mire specifically, the present invention relates to an
ul travi aligRrourcalple CURIEIS tGOMPOSTI TCIONG arp Hier i, USESE ass ANG arie s$AME,
agent, an optical disc in which the wultraviolet curable conposition is

used, and a processakor prpcedscrog pRODoalNdi ses1c2i DESERI PTI ON OF
RELATED ART 15 A DVD ("digital video disc" or "digital versatile disc")

is manufactured by a nethod of bonding two discs together, at |east one
of which has an information recording |ayer. Use of an ultraviolet

curabl e conposition as apaR4esidg idr i 1NENethas been consi dered
20 In the case of read-only DVDs, the structure of the two bonded

substr af esg Dt§?c¥ﬁ%cip¢iﬁﬁféwlomﬁng types or the |I|ike, which can be
ct ed dependi

properly sele nding on the application: a type in which two
substrat es e % %@gc &; sac fgpvéd@g on.one ggfg e geﬁg.
: >, . Th
|rregular|t?%§3g%f G 5lbY$£ Vﬁ?c epor?espondg?o %%?orna§|on o be _
recor deg,, and. furihely.2s & reflecting filmIon g Laser; peamlor feading
i nformat’ion ereon; ~an al um numTayer, for exanple, TS

recording layer. More specifically, the present invention

relates to an ultraviolet curable composition which can be

10 used as an adhesive agent, an optical disc in which the

ultraviclet curable composition is used, and a process for

producing optical discs.

2. DESCRIPTION OF RELATED ART

15 A DVD ("digital video disc" or "digital versatile disc")
is manufactured by a method of bonding two discs together, at
least one of which has an information recording layer. Use of
an ultravioclet curable composition as an adhesive in this
method has been considered.

20 In the case 0of read-only DVDs, the structure of the two
bonded substrates may be one of the following types or the
like, which can be properly selected depending on the
application: a type in which two substrates are used which
are each provided on cne surface with irregularities called

25 pits which correspond to information to be recorded, and
further, as a reflecting film for a laser beam for reading

information thereon, an aluminum layer, for example, is



19 AUG 2005 2 forned, so as to provide an information recording |ayer
(DVD- 10); a type in which, as one of the substrates, a transpaf&@mh 6 7005
substrate having no information recording |layer is used (DVD- 5); a type
in which one of the substrates is provided with a 5 sem transparent
reflecting | ayer made of gold or the like, and the other substrate is

provi degowhid, aklo ak 8m Hupt sefdecti nth i et {VD &or #Wy a1 4 ype (pvwhi ch
two substrates are bonded together, each of which has two 1nformation

recordiP@i}age{§peoﬂn0@ﬁiéﬁgeaé[34%169-tﬂé)§%$§ﬂﬂ§@%§9n§t@raﬁsparent
pol ymet hyl net hacryl at e, an anor phous polyolefin, and the |ike are common

as the %%.ﬂefﬁgv#&? n(supr?fcgﬁ%ﬁ?i&{ f@@éﬁdfrﬁ ir£§¥|epi§ Sug .Pﬁ@ﬁgnt’

gold is mainly used the sem transparent or DVD-9 di scs.

However;, si nc | i e nsi i , : ilicon
or sili%bh %dﬁﬁ%ﬁnﬁ% ﬁ%ggﬁdééﬁ%%%ﬁéﬁﬁe$%%gﬁ{g%f%eﬁéd%%%géggg ?é%ﬁc%ng t he
cost "silicon conpounds: hereing{ter refer i con

f to "sjlicon_or si
conﬁbun%%mlEﬁﬁ%%%aﬁ %%rﬂfg%S%ﬁﬁ? exﬁy%&éW%$%§3€fg%% i%%nth%oﬁﬁo%hd%n%hich
may be used fﬁr this ﬁur ose are sili on. nd 20 silicon ni%iide. However,
a probl BA vRE $OURE T hET S dut® thF O hotTY ahedi Th VR THI it ¥ RT b
silicon, conpo to. an ltraviolet curable comosition, which i sed as
o manosT VD LE) Srondh ST & A1 S PR H AP S s bt T he
substrate on which the filmwas forned and to which the ot her_25
Sbet 1 STttt vt T Te A S T o o Hih he EHEal 1 ohavers

on one side (DVD-18).

10 - A polycarbonate, a polymethylmethacrylate, an amorphous
polyolefin, and the like are common as the material for the
substrates of these optical discs.

At present, gold is mainly used for the semitransparent
films for DVD-9 discs. However, since gold is a very

15 expensive material, the use of silicon or silicon compounds
has been considered for the purpose of reducing the cost
("silicon compounds"” hereinafter refer to "silicon or silicon
compounds" unless otherwise defined). Examples of silicon
compounds which may be’used for this purpose are silicon and

20 Silicon nitride. However, a problem was found that due to
poor adhesion of a thin film of a silicon compound to an
ultraviolet curable composition, which is used as an adhesive,
in comparison with a metallic thin film such as gold, the
substrate on which the film was formed and to which the other

25 substrate was bonded using the ultraviolet curable composition
may come off after being left for a long time under conditions

of high temperature and high humidity. Therefore, an adhesive



may conme off after being left for a long time under conditions of W %ﬁ
tenperature and high humdity. Therefore, an adhesive 19 AUG 200% 36 05
agent made of an ultraviolet curable conposition which provides

| ong-term stability of signals and whixh allows production of highly
reliable bonded di scs has been desired. 5 BRIEF SUMVARY OF THE | NVENTI ON

The obj ggdnofmide HresentltpyeNblon toriPl OroYhEss ahioHl Whavhol et curable
conposition which is nost suitable for an adhesive agent for optical

di scs whi&hi haye grhonded sebrucibyeor! Bipastscyharwntibg abhegk of the
present invention 10 is to provide an adhesive conposition which can bond

a substrage-Hay n&fahiﬁﬂ#gﬁg 9.} ayes . fade @isgfshggceaeﬁpae%@@d.to

whi ch adhesi on of convent ultraviolet curable conpositions is
insufficient. Another object of the present invention is to provide an
optical disc, as well as a 15 production nethod therefor, in which the

adh%;ing surfaces havengﬁgi%bﬁﬁﬁﬁ§d%%saﬁ?éﬁﬁQ%N&qéﬁﬁrtiCU|ar’ t he

adhering surface of ar ctirng Tayer i'S made of a silicon
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structure. 1In particular, the object of the present invention

10 is to provide an adhesive composition which can bond a
substrate having a reflecting layer made of a silicon compound
to which adhesion of conventional ultraviolet curable
compositions is insufficient. Another object of the present
invention is to provide an optical disc, as well as a

15 production method therefor, in which the adhering surfaces
have sufficient adhesion, and in particular,ithe adhering
surface of a reflecting layer which is made of a silicon
compound has strong adhesion.

As a result of the present inventors' diligent research

20 aimed at attaining the above objects, the present inventors
have found that the addition of a silane coupling agent
containing an epoxy silane or a (meth)acrylsilane to the
ultraviolet curable composition improves the adhesion of the
bonded disc, particularly when the disc is a DVD-9 disc in

25 which a silicon compound is used as a semitransparent film,
and thus the present inventors achieved the present invention.

According to the present invention, an ultraviolet



25 which a silicon conpound is used as a semtransparent film and thus
the present inventors achieved the present invention. Accordi ng1t90AliG‘|1905
present invention, an ultraviolet 1 9 AUG 2005 4 curable conposition is
provi ded which conprises a silane coupling agent containing an

epoxysilane or a (neth)acrylsilane, the ultraviolet curable conposition

bei ng  useine asofib AANESH VEs GG 1 ddy Lhe B QduGt 05 O 2 0pti £ak discs 5
in which two pl astiic substrates are bonded together, at |east one of

whi ch 'éox%ﬁ’ﬂ&%%iat Gt i gy | oy gelifet i o | aver as the

out ernost layer so t e sur ace of t reflecting | ayer provides an

adher i ngnes&{f I éar%%l ttltkp,p ul g&{éﬂ #} ﬁ% e PLEREOL 5 {{'Xr‘?nﬁif’ﬁ'@fl I'm

opti cal dISC eas one 0 strates as at
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bond with_an inorganic materjal such as glass and netal. In the

ul t 1 avi BT ek Sl B XTIPIET 11 47° R P HiFig 1 Tetace. Ln addition,

according to the present invention, an optical disc in which

10 at least one of the substrates has a thin film of a reflecting
layer and a production process for the optical disc are
provided, wherein an ultraviolet curable composition which is
used as an adhesive agent comprises a silane coupling agent
containing an epoxysilane or a (meth)acrylsilane.

15 The "epoxysilane" and the " (meth)acrylsilane” in the
present invention are silane coupling agents which have an
epoxy group or a (meth)acryl group, which forms a chemical
bond with an organic material, as well as a group, such as a
methoxy group, an ethoxy group, and a silanol group, which

20 forms a chemical bond with an inorganic material such as glass
and metal.

In the ultraviolet curable composition according to the
present invention, in order to obtain good adhesion, it is
preferable that the amount of the silane coupling agent in 100

25 parts by weight of the ultraviolet curable composition be 0.1
to 5 parts by weight.

In general, some cases are known in which the addition of



present invention, in order to obtain good adhesion, it is preferable
that the anount of the silane coupling agent in 100 25 parts byl G805 of
the ultraviolet curable conposition be 0.1 to 5 parts by weight. In
general, sone cases are known in whichsthe addition of 1 9 AUG 2005 5 a
silane coupling agent to an adhesive agent inproves the adhesion

t her eof a Howemer coapsihanegenuptbngnagentscoat agehnNgimpRoepeXysel ane or a
(meth)acryl silane has never been used in an ultraviolet curable

conposi khpBsi6n bREdERY. subsidwdes 4 ofi B QRidiGalg dgnt ASidaNeing
coupling agent containing an epoxysilane or a (neth)acrylsilane, which
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above purpose; but also has an excellent durability under conditions of
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sui tabl e as an adhesive agent for a thin fi I con conpound, on

whi cn "‘@Be%g%ggf SEQFFG%‘@MJ% r@dﬂxr%#ﬁggge{]asgg}gtr t%‘e’teaaﬁ{t)i;}%% ns due to

its strong repel [ ency.” Accor , u i ol et curable

Do h . Consal | duct i Ccal di
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made of _a sil'convgggyound gn gn of the disc ubstra%es
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of highitemperafure and high humidity. Such a silane coupling
10 agent is suitable as an adhesive agent for a thin film of a
silicon compound, on which water drops are readily formed
under the above conditions due to its strong water repellency.
Accordingly, use of the ultraviolet curable composition
of the present invention allows production of optical discs
15 such as DVD-9 discs, which have a semitransparent reflecting
layer made of a silicon compound on one of the disc
substrates, having desirable properties such as excellent
durability and reliability, which are evaluated by tests in a
high temperature and high humidity.
20
DETAILED DESCRIPTION OF THE INVENTION
Embodiments of the present invention will be described in
the following, on the basis of preferable modes.
In the preparation of the ultraviclet curable composition
25 of the present invention, a silane coupling agent, an

ultraviolet curable compound, and a photopolymerization

initiator are used as essential components.



DETAI LED DESCRI PTI ON OF THE | NVENTI ON Enbodi nents of the present
invention will be described in the follow ng, on the basis of bﬁéﬂﬁﬂﬁﬁle
nodes. In the preparation of the ultraviolet curable conposition 25 of
the present invention, a silane couplidg agent, an wultraviolet curable
conpound, and .a photopol ymerization initiator are used as essenti al

conponent s. fr&f MKy POH0Sx bmp Ps ef €f abl Eaexatophesing sgéane coupthag agents
for the present invention are as foll ows: exanples of epoxysilanes are

(3- (3, dpepoxyeyshodiexyd) et byl &1 nBl hexysi |angnp e gl yCidmeyysilanes
propyl tri nmet hoxysil ane, and y-glyci doxypropyl net hyl di et hoxy 5 silane; and

an exanple ©f ({ NetdYRcy ¥yl 81bRELY1 Fet/n PBE PAREYHhOXYsilane, y—glycidoxy—
propyl tri nmet hoxysi l'ane. Such S|Yane coupling agents are sold, for

exanpl e Bf v i hden &k 208) DROES,0f KBEFO3S lmethyldiethoxy-
(y-glyc?égggpr%%ylnethi%diethox?- éYIane), A A

(y'QJyCEg9§¥QJQQXét£.n§§ Yéi$§n$%etﬁfaé Qgéne"kgw%aggthacryloxy—

(y- et hacryl oxypr opyl et di mret hoxysi1ane), and

nd cant be R AL TR S he " (Phvi ol o1 curable compound, |
ronef unct| Nl FELECAL| £ spehyLuned onel, (JELNLagEHlet = g e
curabl e, CSTPOYI SLATe BF AEPAL L) 9D, oL LG, D18 LXOFR ¥y
Fnvention {BtRATL LAt e_0P0 8 A8L LSt 91t rimethoxysilane),
| 10 "KBM502" (y-methacryloxypropylmethyldimethoxysilane), and
"KBM503" (y-methacryloxypropyltrimethoxysilane) by Shin-Etsu
Silicones Co., Ltd, and can be obtained easily.
For the ultraviolet curable compound, monofunctional
(meth)acrylate or polyfunctional (meth)acrylate can be used as
15 a polymerizable monomer component. One type of ultraviolet
curable compound alone or a combination of two or more types
of ultraviolet curable compounds may be used. For describing
the present invention, " (meth)acrylate" here refers to
acrylate and methacrylate.
20 Examples of polymerizable monomers which can be used for
the present invention are as follows:
examples of monofunctional (meth)acrylates are those
having a substituent group such as methyl, ethyl, propyl,
butyl, amyl, 2-ethylhexyl, octyl, nonyl, dodecyl, hexadecyl,
25 octadecyl,. cyclohexyl, benzyl, methoxyethyl, butoxyethyl,
phenoxyethyl, nonylphenoxyethyl, glycidyl, dimethylaminoethyl,

diethylaminoethyl, isobornyl, dicyclopentanyl, dicyclo-



~acrylate and nethacrylate. 20 Exanpl es of pol ynerizabl e nononers which
can be used for the present invention are as follows: exanpl eg gofy6 2005
nonof unctional (nmeth)acrylates are those having a substituent group such
as nmethyl, ethyl, propyl, butyl, amyly, 2-ethylhexyl, octyl, nonyl,
dodecyl, hexadecyl, 25 octadecyl, cyclohexyl, benzyl, nethoxyethyl,

bUtOxyeégﬂéenyphgﬂg§x§$@Y&loﬁ@ﬁ@%ﬁ&fﬁ%&%%ﬁ}ﬁd’aﬁHyCidyl

di met hyl am noet hyl, di et hyl'am noet hyl”, 1 sobornyl, dicycl opentanyl,

dicyclo 1 9 %ﬁ’% P05 Jr P f%?n%%%% g{n?atq{)md%]e@gxyfé hyl; and

exanpl es of uncti ona es are nmet h) acryl ates such as

1, 3- but I I 4- iol4_ t iol, _putaned;
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, 8-octangdi o - nonanedi ol , i - i I
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ri propyl ene C n ol ypro e col: a
S L e U el o e s T
obt ai ne . addin eas mo| of_e eneox Xi
Lo 1 | HOCURCTTDRIEIP B yEORY 1 5e {RECH) AGrOIS & S i bToobt ai ned . by
adding at least 2 nol of ethyl eneoxide or Propyleneox de to, 1 fnl g%
bi sphenBfORY1engi 9l vrotr i AHRERDREFTE BB TPl a tT1RTOPYHLERE ety By adtfithy at
| east 3 nol of ethyl eneoxide or 15 propyl eneoxide to 1 nol of
tri met BPbYPFIpaneie adlure kit &) &t e a2 OF Y 52 16§ of £ obt &F hed" By &8¥T ng at

| east 4 nol . ) _
ethyl) isocyanurate; a di(meth)acrylate of a diol obtained by

10 adding at least 4 mol of ethyleneoxide or propyleneoxide to 1
mol of neopentylglycol; a di(meth)acrylate of a diol obtained
by adding at least 2 mol of ethyleneoxide or propyleneoxide to
1l mol of bisphenol A; a di- or tri(meth)acrylate of a triol
obtained by adding at least 3 mol of ethyleneoxide or

15 propyleneoxide to 1 mol of trimethylolpropane; a
di (meth)acrylate of a diol obtained by adding at least 4 mol
of ethyleneoxide or propyleneoxide to 1 mol of bisphenol A;
trimethylolpropane tri(meth)acrylate; pentaerythritol
tri(meth)acrylate; a poly(meth)acrylate of dipentaerythritol;

20 an ethylene oxide modified phosphoric acid (meth)acrylate; and
an ethylene oxide modified alkylated phosphoric acid
(meth)acrylate.

A polymerizable oligomer may be used together with the
polymerizable monomer. Examples of the polymerizable oligomer

25 are polyester (meth)acrylate, polyether (meth)acrylate, epoxy
(meth)acrylate, and urethane (meth)acrylate.

Any known conventional photopolymerization initiator



.of et hyl eneoxi de or propyl eneoxide to 1 nol of bisphenol
trimethyl ol propane tri(neth)acrylate; pentaerythritol tri(meth)akd pades

a poly(meth)acrylate of dipentaerythritol; 20 an ethylene oxide nodified
phosphoric acid (nmeth)acrylate; and an ethylene oxi de nodified al kyl ated
phosphoric acid (neth)acryl ate. A pol yneri zabl e ol i goner may be used

t oget hegnh Wk hedhecy POl Y@ h zakd €1 FDao el r a EXangb@so 91 t 1 b poty renhzabl e
ol i goner 25 are polyester (neth)acrylate, polyesher (nmeth)acrylate, epoxy

(et h) acg yt &t Lo s@nde 418y hanso (ymet M asTy | &t ByomdNYakapyp gonventi onal
phot opol yneri zation initiator 19 AUG 2005 8 which can cure the
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pol yneri zabl e ol i gomer and/or a polymerizabl e nononmer, can be used as
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nol ecul ar 5 avage type or rogen pull-off type is preferable for
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phosphineoxide, 2-benzyl-Z-dimethylamino-1-{(4-morpholino-

trimethylbenz

| 10 phenyl)-butane-1-on, bis(2, 6-dimethoxybenzoyl)-2,4,4-
trimethylpentylphosphineoxide, or the like can be preferably
used as the photopolymerization initiator for the present
invention. A molecular cleavage typelphotopolymerization
initiator other than the above may be additionally used, such
15 as l-hydroxycyclohexyl phenyl ketone, benzoin ethyl ether,
benzyl dimethyl ketal, 2-hydroxy-2-methyl-l-phenylpropane-1-
on, 1l-(4-isopropylphenyl)-2-hydroxy-2-methylpropane-l-on, and
2-methyl-1-(4-methylthiophenyl)-2-morpholinopropane-l-on. A
hydfogen pull-off type photopolymerization initiator may also
20 be additionally used, such as benzophenone, 4-phenyl-
benzophenone, isophthalphenone, and 4-benzoyl-4’-methyl-
diphenylsulfide.
With the above photopolymerization initiator, an amine
which does not induce an addition reaction with the above
25 polymerizable component, such as trimethylamine, methyl-

dimethanolamine, triethanoclamine, p-diethylaminocacetophenone,

ethyl p-dimethylaminobenzoate, isocamyl p-dimethylamino-



15 as 1-hydroxycycl ohexyl phenyl ketone, benzoin ethyl ether, benzg

di met hyl ketal, 2-hydroxy-2-nethyl-I-phenyl propane-I- on, 9 AUG 2003
1- (4-isopropyl phenyl) - 2- hydr oxy- 2- et hyl propane-| -on, and

2-met hyl -1 - (4- met hyl t hi ophenyl ) - 2- nor ghol i nopr opane-1-on. A hydrogen
pul |l -of f type photopolynerization initiator may also 20 be additionally
used, st @Est Henzaphenasen y A-ehenydmbedz aphe nong, -1 sopdit dieth phenone, and
4- benzoyl - 4' -met hyl - di phenyl sul fide. Wth the above phot opol yneri zati on
i ni ti atQfin@o & di8he b € mapase Nnoddinobicel Bn @k tionareacsionzatt h the
above 25 polynerizable conmponent, such as trinethylan ne, nethyl

di met hangd afidee K despanghari A8y i on di ef hyd adi Noag et 1P henenes i zer ed hy|
p- dlnethylanlnobenzoate I soanmyl p-dinmethylamno 1 9 AUG 2005 9

benzoalﬁ%ef$f$6ﬂ§m%£wgé%@@yl§§1QEMa@@QE4Oﬂ'c$ﬁ§§g'eff8% those which

am no) benzophenone nmay be additionally used as a sen5|t|zer The above

phot.op r n nd. r
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coater, preF ra“PosﬁééQP Iﬁ%é¥ ggzﬂﬂgg solvent is used, and even if a

10 solvent is used, the amount thereof should be as small as
possible. When the application of the above composition is
carried out using a spin coater, the composition is preferably
prepared so as to have a viscosity of 20 to 1000 mPa-s. If
the thickness of the applied composition is intended to be

15 comparatively thick, that is, 40 pm or thicker, for example,
the composition is prepared so as to have a viscosity of 100
to 1000 mPa-s.

The composition of the present invention may be combined
with other additives as necessity arises, such as a thermal

20 polymerization inhibitor; an entioxidant represented by
hindered phenol, hindered amine, and phosphite; and a
plasticizer so as to improve various properties. The above
additives are preferably selected from those which have
excellent solubility in the ultraviolet curable compound, and

25 which do not inhibit the ultraviolet transmittance.

In the following, preferred modes of the embodiments of

optical discs in which substrates are bonded together using an



prepared so as to have a viscosity of 20 to 1000 nPa-s. If the thickness
of the applied conposition is intended to be 15 conparatively t1h§ a4t 1hat
is, 40 pmor thicker, for exanple, the conposition is prepared so as to

have a viscosity of 100 to 1000 nPasl0 The conposition of the present

i nvention may be conmbined w th other additives as necessity arises, such
as a thersahvi@lepotynebleatbmpokbhibht ecconni agt toxtdanprespnesent ed by

hi ndered phenol, hindered am ne, and phosphite; and a plasticizer so as

to i nproxMeeNaibPUSrPrapeetipsd. The above additives are preferably
sel ected fromthose which have excellent solubility in the ultraviolet

curabl e conppupg, apHe28i ¥hi sinderaet habkbbt Lhe uhérayi gl et
transnittance. In’ the foll owi ng, preferred nodes of the enbodi nents of
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2005 10 traviol et curable conposition accordlng to the present
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pol ycarbon a pol ynet nmet hacryl ate, and an anor phous pol yol ef i n,
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correspo to recor ornatlon an anot her sim ISC substrate in

whi ch a.10¢ 80, 0y seUit §a0spal g0l LeLl egtlng hayes johoa,si I con compound

is spuftered on p| correspond to recor ornatlon 10 are

preparedemltransparent reflecting layer of a silicon compound is

sputtered on pits which correspond to recorded information,
10 are prepared.
Then, the above ultraviolet curable composition, to which
a silane coupling agent containing an epoxysilane or a
(meth)acrylsilane is added, is prepared.
The above composition is coated on the aluminum thin film
15 surface of the disc substrate with the 40-60 nm aluminum thin
film, and the disc substrate with the 10-30 nm semitransparent
reflecting layer of a silicon compound is bonded such that the
semitransparent reflecting layer is opposite the aluminum
reflecting layer, to which the above compositioﬁ has been
20 applied. One side or both sides of the bonded disc are
irradiated with ultraviolet rays to unite the substrates to
form a DVD-9 disc. 1In view of adhesion, it is preferable that
the bonded disc be irradiated with a flash of ultraviolet
rays.
25
EXAMPLES

Next, the present invention will be described in detail



Then, the above ultraviolet curable conposition, to which a sila
coupl i ng agent containing an epoxysilane or a (neth)acryIS|Iah8AM§lm5
added, is prepared. The above conposition is coated on the alum numthin
film 15 surface of the disc substrateiwith the 40-60 nm alum numthin
film and the disc substrate with the 10-30 nm sem transpar ent

refl ectimgohdtyesxfhipBesi | o wonpoiiy prs deondedwuah drhals trive

sem transparent reflecting layer is opposite the alum num reflecting
| ayer, 1omitéghed henabovexsappesitinn thas deeplad appdract" Qiglisiate or
both sides of the bonded disc are irradiated with ultraviolet rays to
unite thes substy aresqhe. »forma DVD-9 disc. In view of adhesion, it is
pr ef er abl e t hat the bonded disc be irradiated with a flash of
ultraviolet rays. 25 EXAMPLES Next, the present invention wll be
described in detail 1 9 AUG 2005 11 through exanpl es. However, the
presentpifiyention is not limted to these exanples. In the exanples,
parts" indicates "parts by weight." 5 Exanple 1 15 parts of "UNI DI C

V-5500" (manuf agt ur ed, PYH%#ME’PQ\' shhiK ﬁ%@n&%%%ne %Cry%Nfl?P@N

bi sphenol A type epoxy acrylate; 4 parts o at e obtai ned

by T eachigsdy '@y fha1, 80! Yhet | a0et DyLengnohysoh (yplecylay uekghL: 3000

14 parts of urethane acrylate obtained by reacting 1 mole of
polytetramethylene glycol {(molecular weight 1000) with 2 moles
10 of isophorone diisocyanate, and then with 2 moles of hydroxy-
ethyl acrylate; 22 parts of tripropylene glycol diacrylate; 22
parts of 2-hydroxy-3-phenoxypropyl acrylate; 18 parts of
ethylcarbitol acrylate; 1.5 parts of ethylene oxide-modified
trimethylolpropane triacrylate; 0.2 pérts of ethylene oxide-
15 modified phosphoric acid methacrylate; 0.3 parts of ethyl
dimethylaminobenzoate; 2 parts of 2,4, 6-trimethylbenzoyl-
diphenylphosphine oxide and 4 parts of l-hydroxycyclophenyl
ketone as photopolymerization initiators; and 1 part of v-

glycidoxypropyltrimethoxysilane as a silane coupling agent
20 were mixed and dissolved by heating at 60°C for 1 hour to

prepare a pale yellow transparent ultraviolet curable

composition.

Example 2
25 By a process similar to that of Example 1 except for
using 1 part of y-methacryloxypropyltrimethoxysilane as the

silane coupling agent, a pale yellow transparent ultraviolet



10 of isophorone diisocyanate, and then with 2 noles of hydroxy- g
acrylate; 22 parts of tripropylene glycol diacrylate; 22 parts1d}AU 1005
2- hydr oxy- 3- phenoxypropyl acrylate; 18 parts of ethylcarbitol acrylate;
1.5 parts of ethyl ene oxide-nodified 1trinmethyl ol propane triacrylate; 0.2
parts of ethylene oxide 15 nodified phosphoric acid nethacrylate; 0.3
parts otuetbyt cehpesbhylan nebepzepiesd?2 parts of 2,4, 6-trinethyl benzoyl -
di phenyl phosphi ne oxi de and 4 parts of 1-hydroxycycl ophenyl ketone as
phot opol yneri zation initiators; and 1 part of y-

gl yci doxypropyl tri nmet hoxysi |l ane as a silane coupling agent 20 were m xed

and diS@ghgggapyvgegﬁgﬁglgt160C for 1 hour to prepare a pale yellow
transparent ultraviolet curable conposition. Exanple 2 25 By a process

simlar to thatg 0£r58@§9|§l%1§§9995 fREt H§'ﬁ9aﬁpP@ri 8fcept for not
y- nethacryloxypropyltrlnethoxy5| ane as the silane coupling agent, a

pa'@5y9558£§5 gbépéﬁf&ﬁe“&éﬁgYhﬁgeégégtAU§5SQQ@ }glf&wapiénggﬁggﬁ%;'on

was prepar npar ative EX By a process simlar to

Exa”p'eu}t?§9§8ieﬁoéu Ele5c?H€bQQtEgﬁeé5£ PQ&'”Q agent, a pale

yel | ow transparent raV|o cura fion was prepared.
Conpar ati ve Exanpl e 2 By a process simlar to that of Exanple 1 except
for 10 using 1 part of y-am nopropyltriethoxysilane as the silane

Comparative Example 2
By a process similar to that of Example 1 except for
10 using 1 part of y-aminopropyltriethoxysilane as the silane
coupling agent, a pale yellow transparent ultraviolet curable

composition was prepared.

Using the ultraviolet curable compositions obtained in
15 the above Examples and Comparative Examples, the adhesion and
durability of DVD-9 type bonded discs were evaluated by the
test methods described below. The results are shown in Table

1.

20 <Test Methods: Adhesion and durability tests on DVD-9 type
bonded discs>
On a polycarbonate disc on which pits for recording
information were formed and aluminum was sputtered to 50 nm,
the above-described composition was coated using a dispenser,
25 and this polycarbonate disc was overlaid with a polycarbonate
disc on which a silicon compound was sputtered as a

semitransparent film. Then, using a spin coater, the disc was



coupling agent, a pale yellow transparent ultraviolet curable

conposi tion was prepared. Using the ultraviol et curable conposit§@ub 2005
obtained in 15 the above Exanpl es and Conparative Exanpl es, the adhesion
and durability of DVD-9 type bonded dijscs were eval uated by the test

met hods descri bed below. The results are shown in Table 1. 20 <Test

Vet hodsofdhesi ons gpck dyriabihi by ests QMY Sd Ype: honded 19 scs> On a

pol ycar bonat e di sc on ich pits for recording information were forned
and al unm numwas sputtered tq 50 nm he above-describe sition was
coat ed BETREEg: SPonbtr issdaptePRhg pORPCAPHORaFE GPOC Al BUekPar d
wi th a pol ycarbonate ' disc on which a silicon conmpound was sputtered as
a senithanspaséens &i | RENGNeRLAGE AGRADIPIAONOAPBARATHE dPSclOdas 1 9 AUG
2005 13 spun at 1,500 min-' for 1 to 22 seconds so that the film
t hi cknesgnefacheredried B8HIPNGNEL | miwvaHdabeoabedt the- 60sm witheAl using
a "XENON FLASH | RRADI ATI ON APPARATUS SBC- 09" manufactured by USH O I NC.,
i rradi ashohsoffthétdastohethra@ssashet oot agkt pdviloBé0 Wayssataariebt age
of 1,800 V was carried out in air fromthe side of the substrate with
t he sil pobnincanmpofindmsehet sadsparfenhef shbstoanekeiahDYbe9 stiypecdi sc.
Eval uation of adhesion was carried out by forcefully separating the
subst r atespoontiheehondedsgdesentandlnbser vahg alOVDRe® copei Hisres of the
separated surfaces. That is, when the
Evaluation of adhesion was carried out by forcefully
separating the substrates in the bonded disc, and observing
10 the conditions of the separated surfaces. That is, when the
bonded disc was separated, if the aluminum reflecting layer
came off together with the adhesive agent from the
polycarbonate substrate, the rating was "good”. 1If the
reflecting layer did not come off from the substrate, the
15 rating was "poor".

For the bonded disc, durability tests were conducted in
which the bonded disc was left under conditions of a high
temperature and high humidity environment of 80°C and 95% RH
for 96 hours in a temperature/humidity chamber "PR-2PK"

20 manufactured by TABAI ESPEC CORP., and an evaluation of the
signal properties before and after the durability test was
performed. The disc which had been subjected to the
durability tests was stored in a room in which the temperature
and the humidity were adjusted to 23 % 5°C and 50 % 5% RH.

25 Three hours later, the appearance was visually Observed, and

24 hours later, the properties of the signals were measured.



bonded di sc was separated, if the alumnumreflecting |ayer canme off
together with the adhesive agent fromthe polycarbonate substr &QeAUot 285
rating was "good". If the reflecting layer did not conme off fromthe
substrate, the 15 rating was "poor". 1Eor the bonded disc, durability
tests were conducted in which the bonded disc was |eft under conditions
of a high  terpevaluseiandohi ghghali gibye envesonneatuoEm8AC ande 858e RH
for 96 hours in a tenperature/humdity chanber "PR-2PK' 20 manufactured

by TABAL2ESBEC,OERP: , aAdda AP eVahdatihpapOf i t ere st gNabspraper tbesubef ore
and after the durability test was perforned. The disc which had been

subj ectedihg hhespdurabbhipynhesteures syopgdsticarggontbn wWargh theg
tenperature” and the humdity were adjusted to 23 5C and 50 5% RH. 25

Three heyes Lat gL, okhprappearapse.vaseyhsuakhy observede andy 24nbours

| ater, the properties of the signals were neasured. 1 9 AUG 2005 14 An
eval uat i f_sl r ! 7 n f_e a ) before and
o rer the e abH Ty P dRE L e TRREL R Pl P e S o

manuf act,ured. PULST. | ND, TR, and _the rati of Pl error_rates
bef ore gﬁaggf%Fyttgsge&‘f@%th 2V (E)é a eerme%lgn%r\é%lskf?t“ﬁ/a e%ﬁc?haesr ‘
val ue b%gore t he (cjjura iIit¥ %ﬁst% wer e opt ai nled. The njz_axi num val.ue was
used as = thE°Reastfed”varu8 of "the" &rrof “rate. rfrpeg;ne%rear al ,Slrll%ece}} e

S
error rate i s dependent on.,th roperties of,individual .disc -substrates,
ggf gtgnvg gual 8 c

the err 6F PEr 58 5f *i SCR-PERR "t &"vAPS, PRRASFELFS Of 2ndivi

substrates, the error rates of discs tend to vary, and it is
10 difficult to compare initial values of error rates of bonded

discs. However, error rates can be compared with a uniform

standard using the relative ratios of the error rates before

and after the durability test.

Table 1
Comparative Comparative
Example 1liExample 2 Example 1 Example 2
DVD-$
durability .
(rate of 1.7 5 3 13 No data available

A . after test
increase in

error rate)

Visual Many water
. Substrates came
observation of Good Good drops were X
apart during test
appearance observed
Adhesion Good Good Poor Substrates came

apart during test

The result of the tests on DVD-9 type bonded discs, in
which a semitransparent film of a silicon compound was used,
20 show that the optical discs of Examples 1 and 2, for which
bonding was carried out using the ultraviolet curable

composition of the present invention to which the silane



10 difficult to conpare initial values of error rates of bonded discs.
However, error rates can be conpared with a uniform standard udiSile HE
relative ratios of the error rates before and after the durability test.
Tabl e 1 Exanpl e | Exanpl e 2Conpar ati veConpar ati ve Exanpl e 1Exanple 2 DVD
9 durability (rate of1.72.313No data available after test increase in

error rabeplvhguabdahywnat eaSebst éahesi cagegobaervatkannof GoodGooddr ops
wer e appear anceobservedapart during test dhesi onGoodGoodPoor Substr at es

cane ap@ﬁ&li@ﬂbhﬂgetréﬁtaﬁ_hérr@ﬁb)'&u@ébib@t%e§é§p§_ﬂ PME- 8ty e 1banded
discs, in which a semtransparent filmof a silicon conmpound was used,

20 showo?fhaka&,{sgegpiigﬁa di gss of gE¥ampbesatannd, 2anhok nehiveh i 2R9BHI Ng
was carried out using the ultraviolet curable conposition of the present

i nvention Loowbiehcthersitang1d 920UR2005,15) coypl ing 8988E M@sq added,
exhi bited good adhesion. In addition, even after the durability tests,
thefpptkﬁélog£§8§l disc of Comparative Example 1, for which bonding
was carried out using the ultraviolet curable composition to
which a silane coupling agent was not added, had poor adhesion
and poor durability, and remarkably deteriorated the
properties of signals. In addition, the optical disc of
10 Comparative Example 2, in which an additive which differed
from the silane coupling agent was added, was of poor
practical use since the adhesion deteriorated remarkably, and
the substrates came apart by themselves during the durability

tests.

15



of Exanples 1 and 2 had a good appearance, and the variation in
properties of signals was very small. On the other hand, 5 the 4% Atal005
di sc of Conparative Exanple 1, for which bonding was carried out using
‘the ultraviolet curable conposition to]d%hich a silane coupling agent was
not added, had poor adhesion and poor rability, and remarkably
deteriorated the properties of signals. In addition, the optical disc of
10 Conp¥Pati ve& Bxarpl'8921Sin which an additive which differed fromthe
silane coupling agent was added, was of poor practical use since the
adhesion deteriorated remarkably, and the substrates cane apart by

t hensel ves during the durability tests. 15 1 9 AUG 2005 16 Wat is
claimed is: 1. An optical disc in which two plastic substrates are

bonded floget Aet @Rt hg2anCUEEr aBi sheehcrabPe 2Edmso $itI o & 1R vikkh
adhering surfaces of the substrates, at |east one of the substrates

bei ng pkeovicdstl Whgdt ey ebEeoti Ay bayervaslelie cugutdramostmieaierigio t hat
the surface of the reflecting | ayer provides the adhering surface,

wher ei nbehecdt ravhof ebgcarabkecconposhei snbedmartiesses:at aleddtaneneoupl i ng
agent contai ning an epoxysilane or a (neth)acrylsilane; an ultraviolet
cur abl e tbenpourst; r anels aephot ppobynedi rathore irmiftlieattamg layer &as the

outermost layer so that the suriface of the reflecting layer
provides the adhering surface,

wherein the uvltraviolet curable composition comprises:

a silane coupling agent containing an epoxysilane or &
(meth)acrylsilane;

an ultraviolet curable compound; and

a photcocpolyvmerizetion initiator.

2. An opticel disc sccording to clzim 1, wherein at least
cne c¢cf the zchering surfaces is & surisce of the reflecting

layer, which is made of silicon or & silicon compcund.

3. An opticeal disc eccording to claim 2, wherein the plestic

substrate comprises a peclycarbonate, a polymethylmethacrylate,

el

cr an amorphous polycle

4. A process for producing &n optical disc comprising the
step cf bonding two plastic substrates together using an

vltreviolet curable compeosition between adhering surfzces of



2. An optical disc according to claim1, wherein at |east one of the
adhering surfaces is a surface of the reflecting |ayer, which is made of
silicon or a silicon conpound. 3. An optical disc according to ¢lgagyp &g
wherein the plastic substrate conprises a pol ycarbonate,

pol ymet hi yl met hacryl ate, or an anorphduws polyclefin. 4. A process for
produci ng an optical disc conprising the step of bonding two plastic
substrates togethert isj ngr anez ¢t t o awi ok et heukablse reanpOsidiron pedbweead
adhering surfaces of 1 9 AUG 2005 17 the substrates, at |east one of the
substratesybei ng Hraov ded wbbrazgefhecthpgrh@ayer 128 dihe outieramsike | ayer
so that the surface of the reflecting |ayer providés the adhering

surf aces, wherceldy the. ULLrpulolel oupabl 6,c0TRes! hon ey ses: .o sLi ane

coupl i ng agent contai ni'ng an epoxysifane or a (neth ne; an

ultraviol et curabl.e compound._an phot gpolyneri zatiaon initiator, 5 A
process for g%& EEShdﬂgg %Df{%éfg%?gccgéﬁﬁggi%%Hﬁ§%ﬁﬂ7ﬁqn9fm€§%$%fh at
| east one -of th _adheriq? surfaces _is a__surface of the rgfjectingﬁ
| ayer, whi ch® § TdE of 2§ 11¢en= 87" 5 C8PFPEBH BofBoiReySt1ene ore

(meth)eacrylsilene;
an ultraviolet cureble compound; and

2 photopolymerization initistor.

5. A process for producing an optlicel disc according to
cleim 4, wherein 2t lesst one .cf the achering surfaces is a
surface of the reflecting layexr, which is made of silicon or a

silicon compound.



