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TEC}mncmmuﬂmmmmw M present invention relates to an adhesive used
bondi ng "Wat | east one of which has an information 10 receasddsng

| ayer, to emeozot her, and nore particlularly relates to an ultraviol et

curabl e conposition. The present application is based on Japan m“wmnmmm“
Application No. Hei i0-147000 andedepapeI®at ent Application hbﬂmﬂm
10-147001, the contents of which are incorporated 15 herein by reference.
BACKGROUND ART | bonding two di scs,at | east one of which has an information

recording | ayer,to each other and nore particularly relates to an

ul travi ojietr e @ARASE tdaMboner RiNeS eitir &l ireadd oD MPARed @R
Japanese Patent Application No 10-147000 and Japanese Patent Application

No Hei 10-147001 the cont @ﬁb%uﬁ&ﬁ&hhﬁhoﬁﬁchﬂcﬁﬁB@r ated Optical discs

havi ng a bonded structure whic ave 20 hitherto been well known incl ude,
forc exanpl e, nmagneto optical discs capable of recording and reproduci ng
information. A magneto optical disc has a transparent substrate of

pol ycar bonate, etc., on which [ [ recording nmaterial conposed of
for exanple a TbFeCG al | oy, et %Echﬂggg'ﬂgglg;ﬂgw ded on both sides thereof

with a protective |ayer conposed of silicon nitride, etc., is |lamnated. An
information recording layer is formed by further formng on 19 S E P 2002

2 the outerppst |ayer .a.thin filmminl omosed, of .al um nu S a
reflecting %erprf%;renat FASER &AM ancrezalsag-‘longanl r?fd@rer?d‘tvieorfs‘ﬁ#nwﬂ"eeended, a
protective .l ayer conposed of ,an ultravialet .curable resin is further fornmed
b t he S e aHpoSed 8 daimty B Al 147 dife o MY i s used
as, it is as single plate, and in another case, the single plates are
bo]héied i réja n@dﬂ%&?‘le\fg T ¥ A I i rﬁrbcg fhti%r arrgcclocr%a%bw aliﬁaalrasteosppose
each o%her, bef ore .t he areégigd. As Egﬁ?adhesive, a hot-nelt type adhesive
and an "&dR8siVveE TR Corffosed B af WRIEVI Bkt curabl e resin are used.
The present application is based on Japanese Patent
Application No. Hei 10-147000 and Japanese Patent Application

No. Hei 10-147001, the contents of which are incorporated

15 herein by reference.
BACKGROUND ART

Optical discs having a bonded structure which have
20 hitherto been well known include, for example, magneto optical
discs capable of recording and reproducing information. A
magneto optical disc has a transparent substrate of
polycarbonate, etc., on which an information recording
material composed of, for exampie, & TbFeCo alloy, etc., and
25 provided on both sides thereof with a protective layer
composed of silicon nitride, etc., is laminated. An

information recording layer is formed by further forming on



Thus, an optical disc having a conventional bonded structure in which both
‘of the two discs have an information recording |layer is of such1q?§Ep%m%$re
that "thin filnms of the sane kinds of nmetal" conposed nainly of alum nu
oppose each 15 other via an adhesive. Japanese Patent Publications Nos.
2553171 and 2555178 discl ose technolagies relative to ultraviolet curable
adhesi ves suitable for the optical discs. Adigital video disc or digital

versatile g&§§rrﬁ<§l)§/§) Lafe PO LXPR OI1RRNL £al, U afofavd Nge 2, bondadnsiLuct ur e,

is 20 produced od o ondi ng two SCS 0 east one disc
has an_i | cording | ayer n S f ul traviol et curable
conpos?t?%ﬁiggégﬁga%% %fvgogsab%?%%rg?%ﬁﬁegﬁgl% %%%n%a%%%8fm?35890nly DVDs,
t he stggcturg gf t he 25 bonded. t wo substratgs fa be. one oflt e follow ng
types of tHEIFTke® WRPERCEARS o ¥ef etV prdp2 |%//“d‘éb"eﬁ%n’h8 6h the
application: a type in i ch polycarbonate substraies are 19 SEP 2Q ;i 3
used mﬁ?ﬁﬂbg?er%%gﬂ b?oggﬁbaegn%%ﬁ%egu??aigeth%?%o li?tﬁoWPPéﬁﬂlarities
called pits which correspond to information to be recorded and further, as
a r%fl‘@g%{‘ikj PF1ATFBENET asEt AT €A g MOt Rt i oh 1he?®, 2 an

al um num | ayer, for exanple, 5 is fornmed, to provide an information

recor dFhBILEyRI2EBVDARE) 1N a2 RYBBEF NCRREchtDReS HPISBCRL3EBSt Pafes i s for med
with a semtransparent filmof gold, silicon nitride or the like to provide
an i nf BPAEEAONLReaBr afRgSEEgeFuCDVDROY: thet yPEOFRAWAPBhr8SOEAGNE t he
substrates a transparent polycarbonate 10 substrate having no information
recor dipyerayeprpseusagh( pYbes) ; bafara £)p¥ pEewWHFER-each substrate has two
informati on recording |ayers conposed of a |ayer of alum num etc., and a
seni t ranspafénthei pANEELig6l da BrErEsAtntyPRdadbesite RPnReanaRddhewé veuch

substrates are bonded (DVD-17). 15 O these, a DVD-9 disc is of a structure
i it hi eEpmepeed ©of an ultraviolet curable resin are used.

Thus, an optical disc having a conventional bonded
structure in which both of the two discs have an information
recording layer is of such a structure that "thin films of the
same kinds of metal” composed mainly of aluminum oppose each

15 other via an adhesive. Japanese Patent Publications Nos.
2553171 and 2555178 disclose technologies relative to
ultraviolet curable adhesives suitable for the optical discs.

) A digital video disc or digital versatile disc (DVD), a
new type of optical disc having a bonded structure, is

20 produced by a method of bonding two discs of which at least
one disc has an information recording layer, and use of an
ultraviolet curable composition as an adhesive is being
studied.

In the case of read-only DVDs, the structure of the

25 Dbonded two substrates may be one of the following types or the
like, which can be selected properly depending on the

application: a type in which polycarbonate substrates are



films of different kinds of material™ such as al um num and gold or silicon
nitride are opposed through an adhesive. Wen the ultraviol et cugg%#izmm
conpositions as described in Japanese Patent Publications Nos. 2 1°%nd
1555178 are used as an 20 adhesive, the durability of the discs is
insufficient, and they are very weak g§n adhesive force to the gold or
silicon nitride in the semtransparent film so that the conpositions
descri i Ot % t : Of,nkN .eeabi.li n adhesi ve
for Dvs ol Yo g0 §or e Fegy ac8 e SNt PGy &7 (VD 0, the
structt S . such_th "diffe f al"._are _opposed to each
other {hesagnan hanesrvect pgs ihih HHBSRBhar R s eraRa i iEe,

i mrersed in _aquequs_sol.utions, have intrinsi.c patentials, and the contact
of or ﬁeISFgga?gcspécgﬁﬁégFFOnagfan§ iﬁ?cﬁéyﬁn§l§F¥F8Féﬁt SN A
resulti in fornationfof atba3&§%§’ and thg met al havi ng 5 | ower potenti al
i s corF85edSThle FEIREMP TR f§'t A8 GetiiPE™ nerEdr &°¢ F&Sed in
for_exanpl e, "Denki Kagaku Hou (El ectrochem cal Mthod) (published by
Ko&%nsﬁé)?Qr$ﬁ§?sF8n&§gﬁlgﬁe@Prg&goﬁgﬁéﬁPPaF§c8Fd&£ﬂig&§“¥bﬁﬁ5ﬁﬁ&$)ﬁn
aqueous sol utions are descriped in detail in, for_ exanple, 10 Denki Kagaku
Bi nr an 2( M{RGal "ot NECE: PG RdmiSHARY 5 YPSE I 2565k it SKEGERE a

(El ectrochem cal Associ ation), published by Maruzen Co., Ltd.); for the
A13+/ ABCPE&&ERNSR gk &N fdilihitfumicdicectsriddé€ont e tgdtentdralths Likssg oy, and
for the Au3+/ Au reaction on an alum num_el ectrode, the potential is +1.50V.
15 ThePéPyiele por iofafsiad, i athers @ Isoided adiese (VR 'DVD-YRS/ pe* havi ng t hin
films of alum numand of gold is placed in a high temperature and hi gh

hum di tpishvizsopmentol thGers WIfe IE8RE 3 ST aNPRANSEH (ke aerdlatshin fil s
are electrically connected to each other, the corrosion of the alum num
whi®h 2obsdsade Srerlnsottehtlindiormas o mRGF AT st s peti¥3gd t PD- 9

di scs, which have netal thin filnms of different types. Accordingly, the
prior art adifesi vFeoriropthicdl fidesWistecited has divsesimeamatt®in fil ns of
the same kinds of nmetal conposed mainly of alum num has not been designed

t aki ng TEFEF PR k| lectase HEmred et ol osilay e cHarf SHsL 4l 0 €ohsi dBt@td on, so

that there has been the problem of insufficient durability
semitransparent film of gold, silicon nitride or the like, and

two such substrates are bonded (DVD-17).

15 Of these, a DVD-9 disc is of a structure in which "thin
films of different kinds of material” such as aluminum and
gold or silicon nitride are opposed through an adhesive. When

) the ultraviolet curable compositions as described in Japanese
Patent Publications Nos. 2553171 and 1555178 are used as an

20 adhesive, the durability of the discs is insufficient, and
they are very weak in adhesive force to the gold or silicon
nitride in the semitransparent film, so that the compositions
described in the above patents are poor in serviceability as
an adhesive for DVDs.

25 When gold is used as a semitransparent film for DVD-9,
the structure becomes such that "different types of metal"” are

opposed to each other through an adhesive.



when- the DVD-9 discs are used w thout nodification. 19 S E P ZOp~ 5 That
is, a problemto be solved by the present invention is to provid? qu 00
ultravi ol et curabl e conposition having excellent durability in DV& o% @cs
by maki ng a desi gn capable of inhibiting the phenonenon of corrosion
specific to not only 5 the case wherega sem transparent film conposed of an
i norgani ¢ conpound such as silicon nitride is used but also to the case
where a sempil:3nshakeniedihish Ohed magséucﬁnajaqggws! 3043ed g o provide

an ultraviolet curabl e conposition used as an hesi ve for optical discs

whi ch | f N f i ncl udi ng DVD-5,

DV 10 i L R o e S RVERP IR TRE Srodtl {nventors. have
i ed ,out, i.ntensi tudy tq 15.salve th | d,

sul ¢ S g PIREE v Thdegae FrY St e SRS R et i n

whi ch d ting film of | traviol et bl ition has b

 er s & 515 tadiny IR o b i o Seec PRk d NFAPEES 1t HETHARE | ty of ¢ he

bonded disc increases, and that this effect 20 is particularly remarkabl e
in DVD- P WS AU 4 (FFUSAE D dPfPer&ntSkin§8O8F ABfal®and thus the
present inventors achieved the present invention. That is, the present

i nvent i Yk PricvidEreat R1S S8 e Urdbl & Co@sEEiRtlicon TSN ptiada kWi scs,

t he conposition 25 containigg an ultraviolet curable conpound and a
phot opdl3teri Aih Girhaf G dfe Hirf beiRit lisdd dvkaon Kslidisid )t wo subst r at es

whi ch have information recording |layers, @ 19 S E P 2002 6 respectively, on
each out er nDSte | AT Vi *H PN RPHIN RO AF FEremus yRRFUNR et al i s

formed, wherein the ultraviol et _ _ o
) aqueous solutions are described in detail in, for example,

10 Denki Kagaku Binran (Manual of Electrochemistry) (ed. Denki
Kagaku Kyokai (Electrochemical Association), published by
Maruzen Co., Ltd.); for the Al13*/Al reaction on an aluminum
electrode, the potential is -1.68 V, and for the au’t/au
reaction on an aluminum electrode, the potential is +1.50V.

15 Therefore, for example, when a bonded disc of the DVD-9
type having thin films of aluminum and of gold is placed in a

high temperature and high humidity environment, under the

—

condition in which these metal thin films are electrically
connected to each other, the corrosion of the aluminum, which

20 has a lower potential, is promoted. This is specific to DVD-9
discs, which have metal thin films of different types.
Accordingly, the prior art adhesive for optical discs directed
to discs having thin films of the same kinds of metal composed
mainly of aluminum has not been designed taking such

25 electrochemical corrosion mechanisms into consideration, so
that there has been the problem of insufficient durability

when the DVD-9 discs are used without modification.



curable conposition is characterized In that water in which a cured coating
filmhas been i mersed has a specific 5 conductivity of 100 ~S/chxg5Ep?@2
BEST MODE FOR CARRYI NG OQUT THE I NVENTION I n optical discs of the presen
invention, the specific 10 conductivity of water in which a cured coating
film which corresponds to a cured adhesive, has been imersed is defined
as follows. First, about 1 g of a cured coating filmis peeled and is

el ghed exagily Lo 0Up 8BSLARLPLacES; viT dhePyc100.0-0t pUtS vaber 15 pu

ina 250 mM brown p e, an urthe ured coating

wei ghed_as_above. | d As. p e [é er _which is initially
adjust%% 2 ﬁgoﬁtggc%giggaggg}gggFtﬁé??%?%e58%$§ﬁgF%§%t%F518§ntaining this
sanple is | aced_i n.ap oven 0C.and taken, out after .96 hours, and the
Speti | FECEORTNC: f01 E9L ¢ A Yol TwRD 7 o1 H: GhF cRUt RE*eliPed S8a¢ PAg PRFRLAas been
i mersed 1S, _neasured gt Zglc. The cal cul ations are ca%tie out accgrding to
the foPf o RYP125"NY §BSSPEEPOBEHS" ShetPFFRSCBRAGEEFVILY LOsPEE PRCY
conductjvit éﬁo wei ght of cured coatin ,iiln18 ecific condyctivity was
measur EBSuSPE A ‘éh%K/?SGA‘%eE‘éﬁHGBFPéFthgP P raReracfurdd apy 1HeKganic

El ectronics, Ltd. In the case of commercially avail able optical discs, 5
their SPBEPRIE 2BRBUBEI Fitty COBN B THESstFedSEECEMEI R SCo tn&NgbG#EE and in
the case where an ultraviolet curable conposition (adhesive) before it is
used fBReB8ndi AEMLEranarraEPE, fHHE Spedi Fiet adofdGet idF OGP 16F Watsed n whi ch
the cured coating filmhas been i mersed according to the present 10

i nvent PBA EanPBEVAESsaPed 1aIrsy Uy ethEUESIPILEWCREPICGEEdY &S )2SA & ass
plate is coated with an ultraviolet curable conposition to a filmthickness
of aboatghegdvanifas PréEigRdsslisicat &hishe TRav Py WSS de AR taig s Ikasur enent

of specific conductivity is used.
10 for all the formats including DVD-5, DVD-10, and DVD-17.

DISCLOSURE OF THE INVENTION

The present inventors have carried out intensive study to
15 solve the above problem, and, as a result, have found that
when the specific conductivity of pure water in which a cured
coating film of an ultraviolet curable composition has been
) immersed is equivalent to or below a specified value, the
durability of the bonded disc increases, and that this effect
20 is particularly remarkable in DVD-9 discs having thin films of
different kinds of metal, and thus the present inventors
achieved the present invention.
That is, the present invention provides an ultraviolet
curable composition for optical discs, the composition
25 containing an ultraviolet curable compound and a
photopolymerization initiator and being used when bonding two

substrates which have information recording layers,



15 (2) In the case where the ultraviolet irradiation nmethod is by
continuous light irradiation, an M)3-L31 (120 Wcmnetal ) halide lanp with
a cold mrror) manufactured by EYE GRAPHICS CO., LTD. is used as ? L& | . anp
under a nitrogen atnosphere and irradiation of 500 nJ/cn2 (ultrav 8I £ 2002
light actinoneter: 20 UVPF-36 manufackured by EYE GRAPHI CS CO., LTD.) is
carried out at a lanp height of 10 cmto prepare a cured coating film (3)
I n the xagewherd | heydlddavigliriddradiatd on Meied s thyid [Aash of

irradiation, a flash irradiation apparatus equipped with 4 lanps is used
under gy Ad,QG8N ta}&i@stpﬂ“%aeoer"@lcrlé § Al Usad isuahd hatt i npW1 &her gy

per shot per lanmp s 200 J, and ultraviolet light is irradiated at a

f reque;z;ﬁ%rﬁqhé Aé%négy itidch S £ J%f A Qgtmegﬂz%dsmﬁﬁaoc AIRRAS & &g goating

film anp us ere 1s as and the actual output energy from

the | . 1 t i . . h N ¢
fl :shai@r%ol a%glggcnlqﬁoéﬁti@&;gnﬁ ftﬂeggr?;lr%? |esJ %ee‘lasg\lljgfesc?gl}gifﬁlg@ ZSI on spectrumo

spectroradi onet er (USR-20A nanufactured by Ushio Inc.) and integrated from
300°nm G BT nhh 10 Dbt H h HIEMIGT a\GSlet ight strength and irradiation

amount, which are adjusted such that the ultraviolet light strength is 19
Wcm and the ultraviolet irradiation anount is 12 mJ/cn2. 10 (4) The cured
coating filmpeeled off fromthe glass plate is reduced in size to about 1

to 2 cm square andBBBEUMOREQFDE GARBHENCeRBEt THEL ONYONFIAEci mal pl aces. (5)
In a 250 mM brown polyner bottle, 100 g of pure water is added, and further
the cured coating filmweighed in (4) is 15 added. As the pure water, pure
water which is initially adjusted to 18 M52~cmis used. (6) The pol yner
bottl e contaimiowtides dhapsd eof stipd aquessemt andermviem attBOG el f aken out
after 96 hours and the specific conductivity (A) of water in which the
cul@d coatdugtivitny hat 20t deein i wimeclsed owasdrechatn@5AC m( 7yh Tde
calculations are carried out according to the foll ow ng:

corresponds to a cured adhesive, has been immersed is defined

as follows.

First, about 1 g of a cured coating film is peeled and is
weighed exactly to four decimal places.
15 Then, 100 g of pure water is put in a 250 ml brown
polymer bottle, and further the cured coating film weighed as

above is added. As the pure water, pure water which is
initially adjusted to 18 MQ:.cm is used.
Further, the polymer bottle containing this sample is
20 placed in an oven at 80°C and taken out after 96 hours, and
the specific conductivity (A) of water in which the cured
coating film has been immersed is measured at 25%1°C.

The calculations are carried out according to the
following:

25 ’



Specific conductivity of _ specific conductivity (A) the present invention
wei ght of cured coating film (8) The specific conductivity is neas#giipzmz
using a CM50A 19 SEP 2U~~ 9 conductivity neter manufactured by

El ectronics, Ltd. The specific conductivity of water in which the cured
coating filmhas been i mersed depends on the anmpbunt of water sol uble

el ectrolyte conponents eluted fromthe cured coating 5 film Therefore,

upon preparation of the comnposition, i e . sel t hose which
contai n no Jbsid] it etgndwomie) viory m 'weé eh&§f0% I:Srﬁe Sgctowlf %’E m' ch can be
wat er - sol ubl e el ectrol yte conponents, Slich 4s reaé%ion cég%ly§%s and
carboxylic acids represented by (neth)acrylic acid, which 10 remain in

pol yneri zabl e noponers such, as, monof uncti onal, (neth)acryl and

Dol Jfunct P oM CHER Ry SRIYF o BEE Brogn e SRERT ABredof  Ghrar&T auch as

pol yester acryl ate, polyether acrylate, epoxy acrylate, and urethane

acryl atendyn V%ﬁYdUgt%HdT??Vg%c%ﬂﬁ% =\ fﬁ%r ?C%B?Qh%?iz%F?on inhibitors,
15 antioxidants, etc. Further, since the photopolynerization initiator
deconposat e5! ki@ heaf @ @Engwa%aca%%w?Y%i%’?f@nowwwfl%awm et light or
side reaction products derived fromthe deconposates can al so be

el ect rbNgt & sRppbhbht SONHUCEEVIDY pFal PRl RBFCENRCHABESPSI GREEN2at i on
initiators be selected so that these conmponents occur in small amounts. The
raM/na@@@V@lsam@rl%réﬁarFﬁeetHéeé%nﬁ%s?gpéﬁvéPlﬁheCBFégéﬁt i nvention are
purified before use, as needed. As for the acrylates as described below, it
i s of t eamphgipEopasedhpat vapohetpeerisynehespd fRE PeNAdRIngScat al ysts or
additives are used for preventing polynerization, and since they act as

wat er - 3vpubellel echeobpees finai ehnfdncteddsyt AE Wat9rsSEP #boOcht Ghepecific
conductivity in the present invention, those which have as a snal

wat er - sbkaBl ecet éogr i ymehesnbenn ammpsssilbhecardingedo the present

10 invention can be measured also by the following procedure.

(1) A glass plate is coated with an ultraviolet curable
composition to a film thickness of about 100 um. As the glass
plate, one having no effect on the measurement of specific
conductivity is used.

15 (2) In the case where the ultraviolet irradiation method is
by continuous light irradiation, an MO3-L31 (120 W/cm metal
halide lamp with a cold mirror) manufactured by EYE GRAPHICS
CO., LTD. 1is used as a UV lamp under a nitrogen atmosphere and
irradiation of 500 mJ/cm?® (ultraviolet light actinometer:

20 UVPF-36 manufactured by EYE GRAPHICS CO., LTD.) is carried out
at a lamp height of 10 cm to prepare a cured coating film.

(3) In the case where the ultraviolet irradiation method is
by flash irradiation, a flash irradiation apparatus equipped
with 4 lamps is used under a nitrogen atmosphere, which is

25 adjusted such that input energy per shot per lamp is 200 J,

and ultraviolet light is irradiated at a frequency of 2 Hz by



For exanple, in the case where acrylic acid and an 5 al cohol or al kyl ene

gl ycol are directly reacted to synthesize pol yal kyl ene gl ycol pol chgrségpam@[
there are used, for exanple, sulfuric acid, concentrated sul furic aci
phosphoric acid, etc., so that commercially avail able products may contain
themin relatively large amounts. 10 ft is sonetines the case that
commercially avail abl e pol yneri zabl e nononers and pol yneri zabl e ol i goners
conta|T hgg Qxyganlge henyle glani enus%d as a polymerization inhibitor
in rel afi var PgRESRBGR § CR6FYexSABIEY FAllhe case mhere acrylic acid is

reacted 15 with aIk | ene( et hyl ene oxi_d propyl ene de nt hesi ze
~3-hydroxy &8ferd™ Phgﬁggaﬁg éséa 3of Eiawﬁr R% gﬁ 88 d?ugﬁﬁﬁ as
ferric chlorlge, hon1un1c&npougds uch as chronlc anhydrldz %Ikali nmet al
compouRBESYch Y $86i dAMParBdng 8VF|éP§U5nFH§§ng&§téﬁn Py 18M&oni um
salts, gquaternary 20 pyridiniumsalts, etc so that conner0|all avai l abl e
pr oduct enﬁVlESﬁPﬁlﬁpﬁﬁ§§€m|ﬁfréﬂéﬁpvéFﬁaﬁéF§é°§n6&ﬁp§ frRm; k& ecaSBPof

synt hesi zi ng al kyl am noacrylate by transesterification between nethyl
acryl até &ﬁéséFﬁﬁléﬁﬂﬁS élé@ﬁ@Froﬁﬁéﬁ@mﬁﬁéru§€§R'ﬂ85 BRENPRELVSEE B

met hyl ate, di-n 25 butyltin oxide, etc., or parahydroxydi phenyl am ne,

phenot HskiPnéncdi eehyl hydestpdmdngroat 800 ngr tonRidi 1rngoanbsriie the

pol yneri zation, so that commercially avail abl e 19 SEP 2ppt 11 products
may coMl&rAvERSSE L ahdl atingelofrhl ange 1amadAed i onn ameeingas @ hilsér @ rgn adduct
of an al cohol and s caprolactone is used as a raw material upon synthesis
of acr ydauesedt kachatalafstthesed tugori olled dddinti ot negadhi és 69 & /%5m’

caprol actone in nmany cases is contained as it is as an inpurity. In this
cdse, ehd chealstraydmtlsitndd Haditaid cabeveuadduct 1&s mal /covwer ci al |y
avai |l abl e product includes, for exanple, organotitani um conpounds such as
tet@aigdproﬂyh cured coating film peeled off from the glass plate is

reduced in size to about 1 to 2 cm square and about 1 g is
weighed exactly to four decimal places.

(5) In a 250 ml brown polymer bottle, 100 g of pure water is
added, and further the cured coating film weighed in (4) is

15> added. As the pure water, pure water which is initially
adjusted to 18 MQ:-cm is used.
(6) The polymer bottle containing this sample is placed in an
oven at 80°C and taken out after 96 hours and the specific
conductivity (A) of water in which the cured coating film has

20 been immersed measured at 25%1°C.

(7) The calculations are carried out according to the
following:
Specific conductivity of _ specific conductivity (A)
the present invention weight of cured coating film

(8) The specific conductivity is measured using a CM-50A



titanate and tetrabutyl titanate, tin conpounds such as 10 tetraphenyltin,
tetraoctyltin, dilauryltin oxide, and di-n butyltin dichloride. Furngqmpﬂmz
is often the case that anmong the nononmers, there are inpurities derived
fromreaction by-products or unreacted conponents. 15 Further, it is often
the case that the polynerizable nmonongrs and pol ynerizabl e oligoners when
acrylic acid is used contain unused acrylic acid or polynerisate of acrylic

id. ' ten t hat , . f b lL.ate, . I f
I R A S S T Ta s e G g R o e

duced f di_ur | at nd . I lorid ' di hlorid
't s of t en’ L ReSESe e RaECRHER Ak )1 Bl aant ot AyF Bnb Bxf d6H e r eact ed

t he resulting gthﬁl ne glgcoL IS inclgded. It is often the c%se t hat when
desal t FRG -83cartMed2GuleFR SPEEFSET S6PGREfe°PniFEe ARABRTUM2E2EREGri de or
the like_is_included. Upon preparing the conposition of the present
i nvent POAUPLe1618CErPLYG61 COPPEABRTST CLRECHoLYRBY FRELFE ISR §6RERNENd
pohgnerizable monomer constituting the conposition used are those which
cont ai A1ad | i TRpeefiRFer - 4pPUbPEcRFERE+OT yPE EoMPOPERPSi BkoPosstbie. The
main feature of the present invention is that the 5 conposition is adjusted
so t haPreherggecitli eedesduEhvet Yndrhnwapsitain WhRi dALske usered nessli ng fil m
has been imersed is finally 100 ~S/cmor |ess. By doing so, even in high
t enper &LuFé NAAG Lhicgieurdsi @ift Foapenesigehd cht ka@nabeveafedeserdilpdd cont act
corrosion of different types of netal can be 10 inhibited so that the
dur abi Eilegtao lIDVE- goliPseenitger cashs agarkedity onTie tegesitisi @nconduct i vity of
water in which the cured coating fil mhas been inmersed may be 100 ~S/cm or
| ess b@rrboxyldicerraliidp 3@preSkamedr Hyesmesimees rydrtcacic icor misiabn can be 15
nore effectively inhibited. That is, the specific
10 remain in polymerizable monomers such as monofunctional
(meth)acrylate and polyfunctional (meth)acrylate, or in
polymerizable oligomers such as polyester acrylate, polyether
acrylate, epoxy acrylate, and urethane acrylate, and various
additives added as thermal polymerization inhibitors,
15 antioxidants, etc.
Further, since the photopolymerization initiator
decomposates which are generated upon irradiation with
) ultraviolet light or side reaction products derived from the
decomposates can also be electrolyte components, it is
20 preferred that the photopolymerization initiators be selected
so that these components occur in small amounts.
The raw materials for preparing the composition of the
present invention are purified before use, as needed.
As for the acrylates as described below, it is often the
25 case that upon their synthesis the following catalysts or

additives are used for preventing polymerization, and since

they act as water-soluble electrolytes which increase the



cconductivity of water in which the cured coating filmhas been i mersed may
be O to 100 ~S/cmbut is preferably O to 50 ~S/cm since the ContaCTQSEPﬂmr
corrosion can be nore sufficiently inhibited. 20 Upon preparing the /4
ultraviol et curable conposition of the present invention, an ultraviolet
curabl e conpound and a photopolyneria.tion initiator are used as essenti al
conponents. As the ultraviolet curable conpound, nonofunctional
(neth)acryL%te and pol yfunctional 25 éneth)acrylate can _be used as a

pol ynefPZEbF&CnbRE th8ﬁ§5néﬁch?h8§ SRRY BEVGEEYCEY ngh¢S6r PG hor nore of
them 19 S E P 2002 .13 may be_used in conbination. In the present

i nvent NBNE &&r §I 8P lanHakBENaCrYPafe cL6GEEREY L Er ECRARNEd 2EMPORSdEL¢l at e and
simlarly, acrylic acid end nmethacrylic acid together are called

(met h) @PyPEedacid. 5 In the present invention, taking into consideration

t he physical properties of the cured coating film the necessary

pol yrer i zabFermsnempls  and pdeygesez abled colRicgyracs agrid swideétred from t hose
bel ow and conbi ned to prepare the conposition of the present invention. It
i s sat edtabbdr pri 1kQYleach gdfycole apel yriweiczdlyl eemoneets anohthalsymeri zabl e
ol i goners selected for the preparation of the conposition is in the above
speci f polyaddydene gy yicarigeoiyk ciriyé acenp asietricora ries uadjdystied sucimptllzat t he
conposition as a whole is in the above specific conductivity range. 15 The
pol ynewsiuddhlré cmardrigr cwmicen tearn elole susddinin talvd dor edertphianientacind,i ncl udes,
for exanple, the follow ng. The nonofunctional (neth)acrylate includes, for
exanpl etc(.netsh) adayl atoewmend italid Y iakve i lredbdien gp rap dyradiup nsuC e st anet ydem et hyl
propyl, butyl, anyl, 2-ethyl hexyl, octyl, nonyl, 20 dodecyl, hexadecyl,

o¢t adedyl redyclioaxy|latenzylountat.noxyet hyl , but oxyet hyl, phenoxyet hyl

nonyl phenoxyet hyl , tetrahydrofurfuryl, glycidyl, 2-hydroxyethyl,

2-hydr oxypr apylis 3roeddtdmes2-thed raeeep o | catimetdiyd 1dn noetiydhle

di et hyl am noet hyl , nonyl phenoxyet hyl t et rahydrofurfuryl, 25

capr ol aetigfe-redidliee thdrinfedtyy diref Wdluymd rida80bordlyilgomers contain

hydroxylamine, phenylenediamine used as a polymerization
inhibitor in relatively large amounts.

For example, in the case where acrylic acid is reacted

15 with alkylene(ethylene oxide or propylene oxide) to synthesize
B-hydroxy ester, there are used, for example, iron compounds
such as ferric chloride, chromium compounds such as chromic
anhydride, alkali metal compounds such as sodium carbonate,
tertiary amines, quaternary ammonium salts, quaternary

20  pyridinium salts, etc., so that commercially available
products may contain these in relatively large amounts.

In the case of synthesizing alkyl aminocacrylate by
transesterification between methyl acrylate and alkylamino
alcohol, there are used, for example, sodium methylate, di-n-

25 Dbutyltin oxide, etc., or parahydroxydiphenylamine,
phenothiazine, diethylhydroxyamine, etc., for inhibiting

anionic polymerization, so that commercially available



di cyel opent anyl, dicycl opentenyl, dicyclopentenyloxyethyl or a simlar
group as a substituent group. 19 S E P 2002 14 Al so, the pol yfunctional
(nmeth)acryl ate includes, for exanple, diacrylates of 1,3-butyleneldf g,é:ipb 0
1, 9- but anedi ol, 1,5-pentanediol, 3-nethyl-1,5-pentanediol, 1,6-hexane i&
neopentyl glycol, 1,8-octanediol, 1,94ynonanediol, 5
tricyclodecanedinethanol et hyl ene glycol, polyethylene gl ycol, propyl ene
gl ycol i Len I on Lo co etc, met h) acryl at e
of trigféEl %ygtﬁyﬁf¥g§c§g P%H%Q?v &gc Fg?e ?ugkélol obt ai ned by
adding 9 nDIes or nore of ethy Iene OX|de or propylene oxide 10 to 1 nole of
neopentyl gfyckhe Gﬁéﬁeﬁh?éér9pa?édBFtaoél6P BbfalPAédaBy &ddi ng 2 nol es of
et hyl ene oxi de or propylene oxide to 1 nole of bisphenol A di- or

tri (methpacigkbaveeofisausedobsobt aenendabyraddi ngo8 aphéebeesdsnofe of ethyl ene
oxi de or propylene oxide to 1 nore of trinethylol propane, 15

di (et Bragnytate eheacdial yabt aseadupy¥naddiengddimmbasreacimoa ok ethyl ene
oxi de or propylene oxide to 1 nore of bisphenol A tris(2-hydroxyethyl)

'SQ§yaB“ BEaEEbQ%E% ?ﬁcgégestH%”EEH¥59EBBOE§n§ttE%(Egth%acrylate

pentaerythritol tri di pentaerythritol (meth)acrylate, 20

Capr0|§%§82 gnd'{ﬁeghié' %SQEthpO%%%gf¥%§h¥$$?éf9&gaﬁHr§$aC?bove

al kyl di pentaerythrito acrylra capro one-nodified
di pent a thrltol ol v( net.h)acryl at o hydr ox ar| |d n opentyl gl ycol
dlacryla%tdX cﬁSrSIpC Px%éﬁﬁﬁﬁﬁl Vﬁygrg%éppva I'C ~aci'd SSéngyl gl ycol

dlacryla 25 et hyl ene .oxi.de- nDdlfle phos har.i Cld net h) acryl at e,
ethyleneag?ﬁgé o di % t&tgp%yWaFQEpﬁhg horlg aélg %ﬁ@lﬁ 55}§%§t etc. 19

i 02595%3%%» Sty a%%na;@;frﬁw 2SR p%%yrq Siotate,
(TR0 Bepdbesedth b LD s an e, i onetidiac fonie, o
also b% % ?%1n dichloride.

Further, it is often the case that among the monomers,
there are impurities derived from reaction by-products or
unreacted components.

15 Further, it is often the case that the polymerizable
monomers and polymerizable oligomers when acrylic acid is used
contain unused acrylic acid or polymerisate of acrylic acid.
It is often the case that, for benzyl acrylate, an example of
acrylates having a benzene ring, its commercially available

20 product produced from sodium acrylate and benzyl chloride
contains sodium chloride. It is often the case that when
acrylic acid and ethylene oxide are reacted, the resulting
ethylene glycol is included. It is often the case that when
desalting is carried out in order to separate this, ammonium

25 chloride or the like is included.

Upon preparing the composition of the present invention,



Further, those which can be used in conbination simlarly to the

‘pol ynmeri zabl e nononer include as pol yneri zabl e ol i goners, p0|ye5t?9%§P202
(meth)acryl ate, polyether (neth)acrylate, epoxy (neth)acrylate, uret ng
(meth)acrylate, etc. 10 In the present invention, the photopol ynerization
initiator may be any publicly known, ;commonly used one with which

ul travi ol et curabl e conpounds represented by the pol yneri zabl e nononers
and/ or ynerizab i u b u :
photopgﬁghegﬁzgﬁ?ohggﬁhfgggg?ﬁet%gggg%gfcﬁn%Sgﬁg gégl%% égu ar cextinction
coefficient .of 50 (1/nmol~c Qr_.nore at, 37 450 nm_.for exanple, and
nnlech@nékégVFﬁagtésg 8P"E%ﬁf&d8ﬁ gﬁfﬁiﬁggikéoffpghﬁﬁgbcpﬁgﬁl o Aot bel ong
t her et ,ar? suitable for .the present invention. Use of the% i n combi nati on
i s mor & &G aliPE 76 S Rfe SHRGTEOIMY e FPTRONER ton it 855 used in the
present invention, those havin nol ecul ar .extinction coefficient of 50
(1/ mol ~cm) gpenﬂﬁé“a?eﬁ%@?@oqigé mPHESEEx amyIS8 E 4T 11 & 24 i sobut yl
et her, 2, 4-diethylthioxanthone, 2 isopropylthiagxanthone .

2- chl oFOMPCSE&RCRoRS, APATed B thass the ﬁé’ﬁ%}l%&nféﬁﬂ%cﬁﬂé’rﬂﬁyptﬂfsphi ne
oxi de, 2-benzyl -2 di net hyl am no- 1- (4- nor phol i nophenyl ) but anone-1, bis(2,6
19 S E WateE02n1e/hdiche ek yerecbyioata ny EfPltlt”l FEthRSsEhtiisHosshide oxi de,
etc., and further, as nol ecule cleaving type ones other than these,

1- hydr diyapdlyoliéxy luSpleenydr Ketsene, Bpedzoylt ebhykvethen, hhghzyl di met hyl
ketal , 2-hydroxy-2-nehtyl -1-phenyl - propan-1-one, 1 5

(4-isop R Jardt A0 XY diedn W iariaRaiekrane @yl sbove-

met hyl - 1- (9- et hyl t hi ophenyl ) - 2- nor phol i no- propan- 1-one, etc., nmay be used
in comidvddi®Rd Ryrthars henzaphanae, di4 fhemt heprophenangsal can be

i sopht hal ophenone, 9-benzoyl-9'-nethyl diphenyl sulfide, etc., which are
hydpogemgld ifdatd NG Habe: Hd dhed ool e Zatn-on diddd af 0F Sead@y be used in
conbi nati on. As the nol ecul e cl eaving type photopol ynerization initiator
used i mLomyination with one having a nolecul ar extinction coefficient of
50 (1/mol ~cm "or nore at 370 to 450 nmis preferred 1-hydroxycycl ohexyl

phenyl ket ong,aMddedespecdod@uctivity of water in which the cured

coating film has been immersed may be 100 pS/cm or less but is

preferably 50 uS/cm or less since contact corrosion can be

15 more effectively inhibited. That is, the specific
conductivity of water in which the cured coating film has been
immersed may be 0 to 100 uS/cm but is preferably 0 to 50 pS/cm
since the contact corrosion can be more sufficiently
inhibited.

20 Upon preparing the ultraviolet curable composition of the
present invention, an ultraviolet curable compound and a
photopolymerization initiator are used as essential
components. As the ultraviolet curable compound,
monofunctional (meth)acrylate and polyfunctional

25 (meth)acrylate can be used as a polymerizable monomer

component. These may be used singly or two or more of them



15 curability and the durability of bonded discs. In conbination with the
above photopol ymerization initiator can be used, as a sensitizer, 18r§ERE8)?
that do not undergo addition polynerization reaction with the above
descri bed pol yneri zabl e conponents, such as, for exanple, 20 triethylam ne,
met hyl di et hanol am ne, triethanol am ne, p diethyl am noacet ophenone,
p- di net hyl am noacet ophenone, et hyl p--di net hyl am nobenzoate, i soanyl
p- di met hyl am nobenzoate, N, N di net hyl benzyl am ne, and _
4, 4' - bi(Vdibst WyregnilRo ASERAddmene. 1f tRBUPSRSEPE 18VpREeieRred to sel ect
for use the above 25 described photopol ynerization initiators and
sensi t i1y aftcomnch §$& hatfiieH adice tegeéhiegne rien Cadllgli |(mey hi) @ arivd ader abl e
conponents and which do not interfere with ultraviolet |ight 19 SEP
2002 12nd #risvilsgilon. aarylsi prasfish ped Methae nyllticagicdidett cggitdisire are
conpositions which are liquid at roomtenperature to 90C. It is preferred
not t o agsle esbl (weriths adrfy lisediciid. is preferred to linmit the 5 anobunt to a
| evel as small as possible. In the case where coating of the
abo¥Ye- descr iled heompessdrniton rwerdore udiakg. ng Spito coatserde dat lics prief erred to
adj ust the viscosity to 20 to |,000 nPa~s and in the case where a
rel ati veys itddlck dddentissd amherlobtaineed,cddt imay fid ngdjuinst etbdexs s} t o 1, 000
nPa~s. 10 To the conposition of the present invention may if necessary be
bl ended@isyrsd il 4a thedorasith £ 4 vasd tdvelryiad r ipalyirerd 1zaidrer § rdvdi t or s,
antioxi dants represented by hindered phenols, hindered am nes, phosphates,
etc., padddzensomn IHEE ©OLE) | 11 ageidindepresarded- dyeHd epoxysi | ane,
mer capt osi |l ane, (nmeth)acrylsilane, etc., and the like in order to inprove
var i ouscqipperti®s.offThase gresset entwsht iin use tf nemsthase ashicaty drfe
excellent in solubility in curable conponents, which do not interfere with
ul toavied &t & f adrsd SS1 @ie r B W Bdh Gt A1 dnd @ OF yrié i 2d sl anpgotiesys | f 20
any, of water-soluble electrolyte conponents. Upon preparing the
conposi §é Dacdd ther piies eptep VLN O f tige chswp Sl £ COPOSi i Ofhd S
appropriately sel ected such that

above specific conductivity range but the composition is

adjusted such that the composition as a whole is in the above
specific conductivity range.

15 The polymerizable monomer thch 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,

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

25 caprolactone-modified tetrahydrofurfuryl, isobornyl,
dicyclopentanyl, dicyclopentenyl, dicyclopentenyloxyethyl or a

similar group as a substituent group.



t he physical properties of not only the above-descri bed photopol yneri zation
initiator but also of the conposition 25 itself and the physical pf9Repties
of curable bonding | ayer are suitable for a DVD. 19 SEP 2002 18 Since two
substrates are bonded in the case of a DVD, if it is dropped by m stake,
the substrate may be cracked or peel eld4 off fromthe adhesion surface. To
prevent this, it is preferred that the conposition of the present invention

be 5 prepar such .t hat tg@ dul us of el astici.ty of, trl% ured coating film
'S 1 Lo 1,000 a5 SFEALIY T X5 500 9WPa St V366, RS WEE Y U tr avi o et
curabl e conpositj.on of the present invention, it is preferred fhat not only
the SpEFFFE ©20 UHHIGAA T 1P lof vttt I e Curedd TGRS 1 | m has
been i mersed be set in a specified rangtte but. al so that the water

absor ptli- o P& tédyes Loatd WE Y i be s tegedicd -7 Wntbs NP e Mat er
absorption is bhelow 1 wt% then after renoving the disc froma high

t enper RAAPENEY g Humi i & 1P ¢ et o bubbl Bore &H @Y.y occur bet ween t he
adhesive cured coating filmand the disc surface contacting the cured

coaPi ng:rquyrﬁl@@ecqﬁatecg]éwrwqbn Seutrans 9o lsi girdlyatapeenss adhesi ve
cured film tending to lead to an increase in error_in reading recorded

i nf or metliYore.l WA e Yalsyes p1 3 ore lex cleteld 1P YA st ®o09 sy o, 20 nfref e ek e si nce
pin-holes tend to be formed in the thin filmof a metal, such as, for
exanpl eglysdaim mim- | rdt st ithseryldee walt err iabsor pti on of the cured coating
filmcan be nmeasured as follows. First, according to (1) to (3) of the
measur enEinonfe 25y speeddyanwontkict dvingt lofaweitlert ¢ o chieheoletd Bre@oat i ng
filmhas been i mersed, a cured coating filmis prepared simlarly and the
wat er abscrqutiron ofmehes cour edorcoatf nethiylené somedswedrod9lSE xpde)l 19

10 to 1 mole of neopentyl glyccl, di(meth)acrylate of a diol
obtained by adding 2 moles of ethylene oxide or propylene
oxide to 1 mole of bisphenol A, 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 trimethylolpropane,

15 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,
tris(2-hydroxyethyl) isocyanurate tri({meth)acrylate,

) trimethylolpropane tri(meth)acrylate, pentaerythritol
tri(meth)acrylate, dipentaerythritol poly(meth)acrylate,

20 caprolactone-modified tris[(meth)acryloxyethyl] isocyanurate,
alkyl-modified dipentaerythritol poly(meth)acrylate,
caprolactone-modified dipentaerythritol poly(meth)acrylate,
hydroxypivaric acid neopentyl glycol diacrylate, caprolactone-
modified hydroxypivalic acid neopentyl glycol diacrylate,

25 ethylene oxide-modified phosphoric acid (meth)acrylate,

ethylene oxide-modified alkylated phosphoric acid

(meth)acrylate, etc.



according to the nethod B of JI'S K7209-1. The ultraviolet curable .
‘conposition thus adjusted is used, in the present invention, when Bb%éﬁﬁém‘
two substrates each having an information recording | ayer thereon, on which
5 thin filns of different kinds of material are formed. In the present

i nvention, two substrates, on each of which an information recording |ayer
is | ami nated which contains a thin fi®>n of a metal or i nor gani ¢ conpound,
are opposed_to each other and integrated to achi eve adhesion. The excell ent
10 t echni caPléPh et VM yilhe “présent drAeentCan 1Py lBREPBPE éBeparti cul arly
remar kably when the respective netals or inorganic conpounds constituting
the twyithilamidezelee Be viondedproleathmot Neviave farvembidsat vén yof

different kinds of material which generate a difference in potential in a
15 st ardartdtel edimedde auatydntc akidl n (nkeéhpresenemideenNi-on, a substrate to
be bonded to another has an information recording layer including a thin
filml dyelropyoeitthed aloy vflamtideg art Ni-hyHirlomyeahd lbhe yéatidet,y aold a portion
obt ai ned therefrom by excluding the substrate 20 itself is called an

i nf 6r netlikgni eeterdicagndcayers. thlee colft, eemast, lcayer 1eb bke uiseiior mat i on
recording |layer neans the followng light reflecting | ayer and

sem t r ansparrent held, Mt s b ishbshhabe, wackdedh kwesiblhant chherimiplaasti c
resin transparent substrate is typical. 25 In these two heat resistant

t her nopleastieC pogsinte tirAnsRatonsutbsincaties W ¢l 1gme rtiealpg bonded, on whi ch
information recording |ayers are | am nated, respectively, 19 SEN ~~~t 20
i ncl udiolg ddriett o, i giﬁil.y&essttéle @deteen sty laaysr pdlnethded (me trhedssked,i ve
information recording layers, that is, the light reflecting | ayer and the
sem t r apepar gite tf) a8 r e dTetddes HEERS (rfeltiH )R SUGR o ayers i ncl ude, for
exanpl e, alum numand 5 netals conposed mainly of alum num and gold and

t heoi nor ganite Gere Qiundse RONSivdnttioly Sueh draeipo liveiident ifa  exanpl e,
silicon based inorgani c conmpounds such as silicon nitride, silicon carbide
or siliiGoniathe eRipigy@td N Rfbididifeng¥wn, commonly used one with

which ultraviolet curable compounds represented by the
polymerizable monomers and/or polymerizable oligomers used can
be cured. As the photopolymerization initiator, those which

15 have a molecular extinction coefficient of 50 (1l/mol-cm) or
more at 370 to 450 nm, for example, and molecule cleaving type
or hydrogen eliminating type ones that do not belong thereto
are suitable for the present invention. Use of these in
combination is more suitable.

20 Of the photopolymerization initiators used in the present
invention, those having a molecular extinction coefficient of
50 (1/mol-cm) or more at 370 to 450 nm, for example, include
benzoin isobutyl ether, 2,4-diethylthioxanthone, 2-
isopropylthioxanthone, 2-chlorothioxanthone, benzil, 2,4, 6-

25 trimethylbenzoyldiphenylphosphine oxide, Z2-benzyl-2-

dimethylamino—l;(4—morpholinophenyl)butanone—l, bis (2,6~



kinds of material that wll cause a difference in potential in 10 LP% P 2007
'standard el ectrode potential includes, for exanple, a conbination g
nmetal conposed nmainly of alum numgold (light reflecting
filmsemtransparent film. The light reflecting filmis not particularly
limted inits material if it has a reflectivity of 950 or nore for a | aser
beam for reading 15 information whi | & & he semtransparent filmis not
particularly limted in its material if it has a reflectivity of 18% or
nor e fQ#mﬁtga§éPeBéaﬁﬂfG?'ﬂeédﬁﬁ@m?ﬁhwﬂﬁﬁﬂﬁd%PhQFPEHVGraﬁégeineFﬁer
conbination of different kinds of material that will cause a difference in
pot ent PR fnrtherst afdapdeerdet cd8av2D9pstvent PAES PRBesf fhah sheske present
invention is exhibited remarkably. Wen each piece to be bonded is viewed
from t Behydapsparehnvhsubst pheeaysi detenkat Pegzowdenthlié echrgspabentzyl
substrate is the innernost |ayer), the light reflecting film 25 and
sem t r dagpahgnt kechin i @-hiyel riorfyo2raehoy lr-écondinyg -apers -arentehe lout er nost
|l ayers in the entire information recording |ayers. The outernost |ayers are
bonded (Begebhepphypbeniyig -2 -19d3SERy2Q42e2b wiptropialne ldbheawingl @~ cur abl e
conposition so that they contact each other directly, with the interlayer
space hetweénlthd-hieghty ltefiloptienyd ) H2l-moamt otllie cserophardpanent eftid.m bei ng
directly joined by the cured filmof the conposition. 5 In short, using the
two subglr akesseanphi siofinaftdomat | Partreor dbegzbpyensnepndeach out er nost
| ayer of which the thin filmof different type of material is formed, the
ul t r avipplegty 108ehabbd c@0MRgSiitdoph taeQ@ptididpric) tahdeprRsant i-meaityilen i s
provi ded between the thin filns; they are arranged to oppose 10 each ot her;
they aiephengedstagetkgr etand thareafdres hydddgt @iemilnaghtng & yigd adi at ed
t hrough either one thin filmor both the thin filnms to convert the
CONPOSighicddpba yeUzed 16Ratidia ifaddhd,0 rdyt egy afedatrh cwpstiaties Wi th each
ot her. Thus obtained is an optical disc having at | east a bonded 15
struct ase teeNpcl Sictd o W <ibisty atygse [pd titbd INfreriiBtd b acordiagd ayers,
respectively, on each outernost |ayer of

used in combination with one having a molecular extinction

coefficient of 50 (l/mol-cm) or more at 370 to 450 nm is
preferred l-hydroxycyclohexyl phenyl ketone with respect to

15 curability and the durability of bonded discs.

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,

20 triethylamine, methyldiethanolamine, triethanolamine, p-
diethylaminoacetophenone, p-dimethylaminocacetophenone, ethyl
p-dimethylaminobenzoate, isoamyl p-dimethylaminobenzoate, N,N-
dimethylbenzylamine, and 4,4'-bis(diethylamino)benzophenone.
Of course, it is preferred to select for use the above-

25 described photopolymerization initiators and sensitizers from
those which are excellent in solubility in the curable

components and which do not interfere with ultraviolet light



which a thin filmof different type of material is formed, the ,1 thin
‘films in the respective substrates being bonded to each ot her thrq@pﬂﬂﬁ
cured coating filmof an ultraviol et curable 20 conposition containing @W
ultravi ol et curable conpound and a photopol yneri zation initiator, wherein
water in which the cured coating film_has been i nmersed has a specific
conductivity of 100 ~S/cm or | ess. I 't he present invention, as described
above, the thin 25 filnms as outernost |ayers of the exposed infornmation
recor dtA§"FBYEF3ORay be bonded directly or as the case may be, protective
coat layers for protecting the thin filnms may be 19 SEP Z~ul 22 provided
and the protflécipveredat redy&os ugay ubsrogndedtt usasheorhBPosif iphiss case,
the protective coat layers are forned usually froma cured product of an
ultravivalieth eweabliguianpesirboanteapeabnung ap yorcaviml ets gt erxdnMpound
and a 5 photopol ynerization initiator. In this case, the protective coat

| ayer s nausSt e skr aRgpaneat terubLrayi ot efslhobter T8 pbt{ayipl ghecurable
conposition for the protective coat |ayers is preferably prepared so that
it 4s axeehlent ian13dResian 190tk %@%s%h%nrm% E«‘KQO§§Q | yepeof the
information recording 10 | ayer and the cured product o tﬁe ul traviol et

cur abl &CoTROSiH Qe BEeR dRieldie 1633 cMhle e rSuls ks, rgvided wi th a
protective coat | ayer on the outernost yer of the information recording

| ayer are. b o t r.o td tlayer..i s,in ter- or. state
under %’ipg‘ﬁ %ré(r%g%rrét g&egasnfﬁjer%ﬁe\éﬁfh%oﬁcﬁma%t% f teﬁ\pler c\)ﬁr?\eé%tﬁéc dt{%enzct:bgqtohe

wat er - sol ubl e el ectrol yte conponents in the adhesive cured coating film can
t r ansmilt %O% GFGHS t #ed pt Bt BRE | V@St oRbeTayRr F e et BFbY et PG ENL WHBNL F hEP
conposition of the present invention is not in contact with the outernost

| ayer afe iobft@rimetd,ontr ecoyr deng W dtacerc adilitéctdoy, 1,008 efffaest of using the
ccnposition of the present invention is exhibited so that a DVD-9 disc
whigh is exael @ ddngliyialidd tofr cafe e ol neskentiorpidycals di sc provi ded
wi th the above-described protective coat |ayer can be obtained by providing
the 25 ndddsad Gl ale Wiratlel GRasi 1l atHfr thelpresantcHdwet i on on at | east
one or both of thin filns each of which is fornmed on one of the two

subst r HAS N SId i 8 ined d O drecial:di dihd AQyedsre senk® SER, 2001 23 on
each outernost |ayer of which the thin filmof different type of material
is formadiad fddiraddiss Ul 1ayé detami iy, G- &omasd tjon to provide a
protective coat | ayer conposed of a cured coating filmof the ultraviolet
cur abl & 1GMIasi 4d0, S 18N @Yl tHdhhtl trapid e LUnapl e conposi ti on,
whi ch may or may not be of the type according to the present invention,
conbai Rigik 3t 1 avihl @l p o B ee Cormouncth @ngl i PAYeS Opol &y NEra Zat & 106
initiator between the protective coat |ayer of one substrate and the thin
filmofiiihe i hefder to improve various properties. These are

selected for use from those which are excellent in solubility
in curable components, which do not interfere with ultraviolet
transmission, and which contain no or minimized amounts, if

20 any, of water-soluble electrolyte components.

Upon preparing the composition of the present invention,
the chemical composition is appropriately selected such that
the physical properties of not only the above-described
photopolymerization initiator but also of the composition

25 itself and the physical properties of curable bonding layer

are suitable for a DVD.



| U substrate opposing each other, or between the protective coat |ayers of
‘bot h substrates opposi ng each other; bonding themtogether; and irF@gEP?MTg
ultraviolet light through either one of or both of the thin films to
convert the conposition into a cured coating filmto integrate both
substrates with each 15 other. The optical disc provided with the
above-descri bed protective coat Iayeﬁenay be of two types in |ayer
construction, (1) An optical disc having at |east a bonded structure 20
conprisi ng PWOCRUBYPr abREthaVERgRFRf BPREE ol reR®raRpg Phyar8VD, if
respectively, on each outernost |ayer of which a thin filmof different
type oitnhdfefraPPed Pyrmeataba, oheeofubhbréhenmay| s arprbedcPrve coat

| ayer conEosed of a cured coating filmwhich transmts to ultraviolet |ight
bei ng prevededfft hecBoahengdRestphnebefageobtTd ek feom @niel t¥aviol et
curabl e conposition containing an ultraviolet curable conpound and a

phot oppkyfrerredt tbati hhei aboppsihéopr ofetheveresant| ageenofion 88 S E P 2002
24 one of the substrates and the thin filmof the other of the substrates
being bondedetiogethethby the wmudedueoati agabihimiof bliethkt ravedl et curabl e
conposition containing an ultraviolet curable conpound and a

phot opcbynengzétilmniknilt tat oy Q00hEPel, nphetfheabpli takodb90 MFacharacteri zed
in that a water in which the cured coating filmof the protective coat

| ayer hascbeen i mersed has a specific conductivity of 100 ~~S/cm or |ess.
(2) An optical disc having at |east a bonded structure conprising two
substrates Vi inf.o Lon _recordi lL.a .respective each
out er st g e R PP s FPoPast "yhocar ha BEFSP s
formed, of. .th i il rotect.i t I..conposed of a
cured é8§?F§§%BV|%Fwﬁ%eﬁQF?§%§ﬁgf§%F§ ﬁpﬁrébﬁglggglfé%¥§§é%ng provi ded, the
copfi ndobid ILhelng obt alned froman uliiavolet gurable g comogition

cont ai Ni'ng an - ultravi ol'et" Curabl’e conpoun& and a photgpolynerlzatlon
initiator, th rotecti.ve _cqat |. rs._aof th ot ubstrates being bonded
togethé&mﬁfsfﬁegguﬁé égaﬁiﬁgeff%#%g?rfﬁgeu P?a@?gﬁe?%gﬁra ee“@&ﬁ%osition
containing an.ultraviol et curahl e ound _and.a phqtopol yneri zatign 20
initi ata(})ars,%r\%elroé]i ¥ tﬁ:é‘lrg& icc?g%léligs%%iqg“ &rarfact &° ge 9 ﬁ t'hat" vvé?elrcg?n whi ch
the cured e%ogto's%% felil R gfslg%‘i = qt R4 V& 1e9at dayer NAs Been HmElsed has a

speci fi'c conductivity o / cm or ‘| ess.
from a high temperature and high humidity tester, bubbles
15 readily occur between the adhesive cured coating film and the
disc surface contacting the cured coating film so that
deformation occurs in the signal layer or adhesive cured film,
tending to lead to an increase in error in reading recorded
informatioh. Water absorption exceeding 7 wt$ is not
20 preferable since pin~holes tend to be formed in the thin film
of a metal, such as, for example, aluminum.
In this case, the water absorption of the cured coating
film can be measured as follows.
First, according to (1) to (3) of the measurement of
25 specific conductivity of water in which the cured coating film
has been immersed, a cured coating film is prepared similarly

and the water absorption of the cured coating film is measured



In this case, it is preferred to use the above-described 25 conposition of
'the present invention in bonding a protective coat |ayer and a t 'gstplgror
in bonding a protective coat 19 S E P 200 25 layer and a protectiVve g ét
| ayer. The technical effect of the present invention is exhibited not only
in a DVD-9 disc having the above-descrjbed | ayer structure but also in a
DVD- 17 disc corresponding to a 5 Iayéﬁ’structure in which two of the DVD- 9
di scs are bonded to each other. As the optical discs having at |east a

st r uct GCE€°EEHPAI $iond ewdediiost Bacds JRgvikdg 0Pittor mat i on recording | ayers,
respectively, on _each outernost |layer of which a thin filmof 10 different
type of mat \éﬁeawli@arv(}rq%@c}, qurebllsi §oMPOFE LNt B uswe ddissecatids bei ng
bonded together by the cured coating filmof the ultraviol et curable
conposidsiesh dénttdieniorg sem tulinvavitglost,  eineabbenedmgo e @wipsarates

phot opol yneri zation initiator, there are optical discs having a set of thin
filnms ERcHf hdiviifngr emt infwewnadf:i amatrerdoaldifgng ayieettdreafearhi erf iWhichand
optical discs having two sets of thin filns of different types of material
(four gheet idinst kifn FliflfYrerrtedamdisess ofatwheteierrmr fratmache prnoteeti ve
coat layer is present. The optical disc having a set of the thin filnms of
di f f er gnte skinnd 9. nofe rimAtoer,i dw@ G ulss tar BS99 adi sachlhe optiicdalardi sc i n the
case where there are two sets of thin filns of different kinds of materi al
cor r espoifds niaa iOVD rktorthenpfdyeal i Sleanimdteel casiehwerre diher ea arbeiri wo
sets of thin filnms of different kinds of material can be obtained by 25
bondi ng itlwo odpta eadt adi sos aandydiaivd RpngeursBt afe tdpdddd dd |gecrof
different kinds of material such that for both discs, the thin film having
a) hi gherthdrt ramd dlrefedransdn 44 angrel edfe tddhes ilch SERPh20@2c28 1ewa thin fil ns
in each disc is arranged on the outer side.

10 technical effect of the present invention is exhibited
particularly remarkably when the respective metals or
inorganic compounds constituting the two thin films to be
bonded to each other are a combination of different kinds of
material which generate a difference in potential in a

15 standard electrode potential.

In the present invention, a substrate to be bonded to
another has an information recording layer including a thin

) film layer provided by forming a thin £film, and the entirety
of a portion obtained therefrom by excluding the substrate

20 itself is called an information recording layer. The
outermost layer of the information recording layer means the
following light reflecting layer and semitransparent film. As
the substrate, a heat resistant thermoplastic resin
transparent substrate is typical.

25 In these two heat resistant thermoplastic resin
transparent substrates which are to be bonded, on which

information recording layers are laminated, respectively,



The conposition of the present invention can be also used for DVD-RANS of
the rewitable type or DVD-R of the witable type. 5 As the heat re%ﬁsﬂdhﬂwz
t hernopl astic transparent resin substrate, there can be used, for exanple,
pol ycar bonat e, pol ynet hyl mnethacryl ate, anorphous polyolefins, etc. In the
present invention, two heat resistant | thernoplastic transparent resin
substrates, on each of which 10 an i #Cor mat i on recording |layer is
| am nat ed, are bonded tqQ integrate them such_that their respective thin
film sit@esugdiadoppdsed 1B SedéhtBENBP L EBPORE r A8Y SEPngPGILEARE dnetthei ght
t hrough either one thin filmor both the thin filns toward the conposition
of the [5E@SERE ViendsdOiraRtiencyeeordinghdaysripy r ABRAt Rem Sheulldgddi ol et
light is preferably perforned fromthe side of the thin filmhaving a
hi gher rglftlegtiioet! atvegnsmict thsceeimfi trhasperadiatidn, withie olettedwi ol et | i ght
is ) perforned only to either one of the thin filnms. The optical discs
havi ng colme tprtottéatg weahodt yleayperi nag udr, 26o¢ 1 xtop(2) désovined aallove can be
" obtained by providing an ultraviolet curable conmposition containing an
ul t b avimeltetl sc woalplos ecomaamiy arfd ad uphotopokynegibdt ikonl ithid iiatcargansuch t hat
water in which an ultraviolet transmtting cured coating filmhas been
i mrer s exbripasinal ss pecisfiict uedmduchichi Ly velrs1@c2hdeS/ cmroredaegsie ,bet ween thin
films on two substrates conprising information recording |ayers, on each
out er nasitl ilcaye b agfe dviinetr dale & kiomplounaisots udinf ker entl iteype roft mimtegri al i s
f or med; 19 S E P 2002 27 irradiating ultraviolet light onto the
conposidiilardno dardidie ox priQtieein.veTreatohiayest conposedidffeaeadr ed coati ng
filmof the ultraviolet curable conposition; then providing an ultraviolet
cur abl e ic@EPRF tna@e Gt aihdthgian Walulsaviaoligtf £f2 reweablie) ¢geoiid 1anct a
phot opol yneri zation initiator between the protective coat |ayer of one
subst r atre @ riderd ke ddddaofpddie ratern nsuhste=at € pRosimgLLach ot her, or
bet ween the protective coat |ayers of both substrates opposing each other;
bondi ng:dnitemaraget e ;a a4 I rafipdtdday malitnlaviod el driighim-ldb tdr aughhtei t her
one of or both of the thin filnms to convert the conposition into a cured
coat i ngdilgvttind Mg -adetniratdh spehsdntatras it hTrachighliere fUpem igdr i ng t he
conposition of present invention with ultraviolet light, as the continuous
light ifginadiiad iyt pestteinuls v ik qeulld glts kiRawyia commbnlpadised system
can be used, for exanple, netal halide |anp, high pressure nercury |anp,
etc. Howenviesot iy fdAdY i43RdAtide Bt eMlissdnRdu efef reghding hat the
ultravi ol et curable conposition can be cured 20 sufficiently wth a snaller
ampgnt iof f SRerdYort Radt e o nyeanitd vt p L nuows 14 Hde i g4 i @il o pyst em
and that by using the conposition having the sane chem cal conposition, the
speci f il eionguctd vidy fcowt£y i whirehs thercuree iopiaty ngt figen das been
i mrersed can be nade lower (In the present 25 invention, this irradiatoin
syst emnigrd ef@f r£d deBoddrasto | ddayirg} etnfid et iadn ON aAxystal) raks, t he
present invention, the flash irradiation of

in the combination of different kinds of material that will

cause a difference in potential in the standard electrode
20 potential, the effect of the present invention is exhibited
remarkably.

When each piece to be bonded is viewed from the
transparent substrate side (that is, when the transparent
substrate is the innermost layer), the light reflecting film

25 and semitransparent film in the information recording layers
are the outermost layers in the entire information recording

layers. The outermost layers are bonded together by curing



19 S E P 2002 28 ultraviolet light is perforned so that one flash is
‘conpleted in a very short tinme on the order of from m croseconds g SEP 2001
mlliseconds. To fabricate one bonded disc, the flash occurs once, or is
repeated, and preferably flash irradiation is 5 carried out 3 to 15 tines.
In flash ultraviolet irradiation, there can be used publicly known,
commonly used ultraviolet |ight sources, for exanple, netal halide |anps,

hi gh p&?%ﬁ”ﬁﬁeg%£8§%¥ﬁ£%€QSCu§$E?§i%ﬁﬁBéa%gg?ﬁ?éHEEBHEyahégBBon%&%t

Exanpl es of Ta aving su ty to endure repeated

anpl es”of “T'anps g SUFFTCi fy to endre :
?2%2?'%?ﬁ§e0£2§§oﬁffﬁéEékivgﬁﬁés%EFL&EtE%??§§%0F§¥@?fE%EWEgﬁrﬁggai T is
result

.ipn the_emtted ultravial light being a 1 ontinuous light (i.e.,
the sySt8hFi SSETEBhL RHUSGL™ POt CPFr SATAEFOREGLEah) Loa™ PASAENg 11 ght
em ssion apparatus is forned by comhining it with a di.schargi ng nechani sm
for {1 dskePELRADSLTeR £3 gﬁ&blcélrﬁﬂggﬁlm BEatPel 60TPPEAGLARon. As the flash
di schargi ng_nechani sm there can be used, for exanple, a 20 circuit having
serially cohRegbedta B8padi the ftyP SURGERSIERG CREPERSLGS, lafegmeatien
controlling the current waveform upon discharging, t-he above-described
| i ght $6GPEEiBAdlaNSESec ON0GEChBPUEEHAGEE RG YRIradh Whichyitdicett iy adi ati on
on the 25 conposition of the present invention by using a conbination of
t he ul £r-a0i efediffghensolvde &fd "FItedh adi dehdogmMes  nEdivanilsma Weddithg by
curing can be performed with a reduced power 19 S E P 2001 29 consunption
and i ncarshdet epmpesadilan Grf QLA Nds tCokhEr &F RS tiHYSE trigduilrsed f or
bondi ng by curing using the above-described continuous light irradiation
syst empr@fildeds hgivessi igec flimd itlesa vidray 136 1sev@ngfic Houtork@®egi ng t he
information recording 5 layer. Upon conducting flash ultraviol et
i rk¥@di gricon otheris twesf erreedbantsgd dedatreariednd ghitedsiaddld@mg filter be
provi ded between the above-described substrate and the ultraviolet J |ight
sour ce udd riavao lette ld@indosi ilorrddi aredunidurcedistedttdier one thin film
or both the thin films to convert the composition to a cured
coating film to integrate both substrates with each other.
Thus obtained is an optical disc having at least a bonded
15 structure comprising two substrates having information
recording layers, respectively, on each outermost layer of
which a thin film of different type of material is formed, the
} thin films in the respective substrates being bonded to each
other through a cured coating film of an ultraviclet curable
20 composition containing an ultraviolet curable compound and a

photopolymerization initiator, wherein water in which the
cured coating film has been immersed has a specific
conductivity of 100 uS/cm or less.
In the present invention, as described above, the thin
25 films as outermost layers of the exposed information recording
layers may be bonded directly or as the case may be,

protective coat layers for protecting the thin films may be



10 hetween the thin filnms can be bonded by curing while bl ocking gggp.az
‘infrared light in order to obtain a final product DVD disc with P d@?l.
Besi des DVD, there have been conventionally, for exanple, a magneto optical
disc (MO having one recording filmof a 15 |l am nate structure for

one-si ded recording, such as polycarhgnate/silicon nitride/ TbFeCo
(recording layer)/silicon nitride/aléam numreflecting | ayer/protective

| ayer for an ultraviolet curable resin filmand a nagneto optical disc

havi ngPf A F8Eof UFnE ¢ PRECEEE 1 UBUBPRL s RBYHE F BBY dPhigPordad 200 | @A hat e
structure such as pol ycarbonate/silicon nitride/ TbFeCo (recordin
filmnm/SEPREon It tTh e/ @@ /v nuve refd et it |G8ASY /hA ey iadi etf curebl e
adhesive/ alum numreflecting layer/silicon nitridel/ ToFeCo (recording
film/8FRpedn Aromi defpokjcarbenateotf 28nHahkyayiolattpersébieer, in the
interl ayer space between the layers of different kinds of netal or

i nor gafPBPredipbandsonkeieing ao ultraviolet curable cespaundnadngnat he

| atter the 19 S E P 200"t 30 ultraviolet curable adhesive in contact with
t heb sapbotepal ypakdrkehiurh andtsandwi chied tlvey efpse Therefmrasednied t her

case, there is no possibility that the standard el ectrode potentials are

di ff erenttafledebsThesef beetrbhepetrtact tof ul heapiedent lighkent iTmei s
particularly remarkabl e, and cannot be expected by nerely applying to DVD-9
an ul t navirabébleur abhlrebpeoteeporetdoat fng apenprboecailbegbbarefkeetisng il m
for a conventional one sided recording MO or an ultraviolet curable
adhesi ve beefarkbght ptepuekidesbi ngati im e axdelbkeatsideddneeandi ng M). The
effect of the present invention is expected when the layer is in direct
cont acbowht hhdi bherenbski retposedmaterirabthaset hefspeakfibe cerduating ty of
the imersion water within a specified range, regardl ess of whether the

| ayer ilayleaseddomnha thrket prelducadigstve oanthasedlen aueudb@e product (cured
film of an ultraviolet curable conposition. The present invention, which
uses aromipbisaviienet eueablie enapeskéi Oheds Bhecadbipstverey pheaidiydhas
superior effects in that the present invention can satisfy the requirenments
i n proparh es pspeeidhtiicret @da¥DY aSieah 20 tae Lhe erequitr eagetr eff gmal | curling
even if thermal hysteresis is present at the tine in the bonding or after
the bondifigmaan@dnt halcdddican faydrherre poneasE the prodectiiwet yoeft bondi ng
per unit hour. 25 EMBODI MENTS OF THE | NVENTI ON Enbodi nents of the present

i nvent ijaiyes lils e desetidietiddbrbed state under high temperature and

15 high humidity environment and hence the water-soluble
electrolyte components in the adhesive cured coating film can
transmit through the protective coat layer. Therefore, even

) when the composition of the present invention is not in
contact with the outermost layer of information recording

20 layer directly, the effect of using the composition of the
present invention is exhibited so that a DVD-9 disc which is
excellent in durability can be obtained.

The optical disc provided with the above-described
protective coat layer can be obtained by providing the

25 ultraviolet curable composition of the present invention on at
least one or both of thin films each of which is formed on one

of the two substrates comprising information recording layers,



9 SG P ~u~,t 31 detail based on preferred enbodi nents of the present
"invention. First, one disc-like plastic substrate in which a 90-f@ sppyget al
thin filmis lamnated on irregularities called pits, 5 corresponding to
the recorded information, and one disc-like plastic substrate in which a
10-30 nmsem transparent thin filmof _gold is lamnated on irregularities
called pits, corresponding to the r e€dr ded information, are prepared. Then,
an ultraviol et curable conposition is prepared such 10 that water in which

the curRdXat? Wee FPPHT hdYHeett i HikFR et hash#n shet ek dbhbeEeRVity of 100

~S/cmor less and the water absorption of the cured coating filmis 1 to 7
Wt % ustYRE tb Ra heisidt hbrEoBRePol yFimdtdohal therayhelst at IRBVPRECt wo or
more (meth)acryloyl groups as a polynerizable nononer or 15 polynerizable
ol i gonehe cerpopitbpal Fy RravhdE uncProhart hbhodert beymeededroand ©Grt her
usi ng photopol ynerization initiators in an anount of 2 to 7 parts by weight
per 108 par¢ed byawenghfidbh ohethéquitraripaet oterakbleabbmpesnpdeinti on, one
of the photopol ynerization initiators having an absorption 20 wavel ength in
t heé reghen pfod79ing en higheviabhdthavragle aohecslhioextwhtthomay
coefficient of 50 (1/nol~cm or higher in a wavelength region of 370 nmto
450 nnprangly anot hee pliotbpotyperazabrdnngntdi aherpbesagtofinaenblieaul e
cl eaving type or a hydrogen elimnating type, which is not enconpassed 25
by thecoangenbdfigt he fibkmerviphetopokybieri zahponndnahidakor. The
above-descri bed conposition is coated on the netal 19. S E P 2002 32 thin
fil mspghbacpodymard@ab@Qonminetabtohi betiveenl ahenptredediscel chatpl astic
substrate and a 10-30 nm gol d
) layer of one substrate and the thin film of the other
10 substrate opposing each other, or between the protective coat
layers of both substrates opposing each other; bonding them
together; and irradiating ultraviolet light through either one
of or both of the thin films to convert the composition into a
cured coating film to integrate both substrates with each
15 other.
The optical disc provided with the above-described
protective coat layer may be of two types in layer
construction.
(1) An optical disc having at least a bonded structure
20 comprising two substrates having information recording layers,
respectively, on each outermost layer of which a thin film of
different type of material is formed, on one of the thin films
a protective coat layer composed of a cured coating film which
transmits to ultraviolet light being provided, the coating
25 film being obtained from an ultraviolet curable composition

containing an ultraviolet curable compound and a

photopolymerization initiator, the protective coat layer of



semtransparent filmlam nated disc-like plastic substrate is bonded such
‘that the semtransparent filmsurface is opposed 5 to the netal H@ingilm
surface. Utraviolet light is irradiated fromone side or both si'de Fotllz he
bonded disc to unite the two to forma DVD-9 disc. ~) EXAMPLES 10 Next, the
present invention will be described iy detail by exanples. However, the
present invention is not limted to these exanples. In the exanples,

"parts"” _indic s "parts. by weight." 15 ampl e-1 n si X ( parts of
urethaﬁgeagéygégesg fﬁfﬁéﬁgbﬁngegéFiﬁélTEéﬁig §F Eggﬁ?ég?ﬁngghéﬁéne gl ycol
(ol ecul ar ,wei ght . 850) and 2 | es, of isophorone di,i socyanate, .and_then

Wi th 230 SHEFGE SoP Sy BRVEyF OagFPFaL BY 23°pab¢5 o o5t Adr Gy a0t
phenoxypropyl acrylate, 17 parts of UN.D CK V-5500 (rmanufactured._b

DAL N PBBR Pk ARECABMeSAPET 2] RBmPosd tPBoREHGR APy pe b oty AU Egh Bre, 20
parts of e#hyl carbito] acryiate, i. B%rts of, ethﬁtene oxi de-nodi fied 25
tri met fYFEPPFoFRRR LNCadryl &t EPOG.OEOEX LdEastRPl hetoRiae  nyleEraa
phosphoric acid nethacrylate, 0.3 part of ethyl dinethylam nobenzoate, 5
par?s &he2oRfFdCaly Syl sashpracserized) gnsEpaiog2vgiepaifs wofich the
2,4,6-trinethyl benzoyl di phenyl phosphi ne oxi de as _a photopol yneri zati on

i nitiacoredasgas ipar tid 16f of Ryer OXpEpeitdpRedplRtkdtyre Wesebgicxed and

di ssolved at OC for 1 hour to prepare a pale yellow transparent ultraviol et
5 cur ablmmegerpd$iatsi @n.sdd:iinfg o o duanposittyl of, 1t0ie pddcabolri tlyssf. a DVD- 9
bonded di sc, the specific conductivity of water in which the cured coating
filmhag)beem igprarsad,diand Haha neater 1akser pt ibdhdeld hevewieé coating film

were evaluated by the ) followi ng Test Methods 1, 2 and 3, respectively.

The I edndcs 180 rf @ We QWb dut okl @akirXami@mdtion recording layers,

10 respectively, on each outermost layer of which a thin film of
different type of material is formed, on each of the thin
films a protective coat layer composed of a cured coating film
which transmits to ultraviolet light being provided, the
coating film being obtained from an ultraviolet curable

15 composition containing an ultraviolet curable compound and a
photopolymerization initiator, the protective coat layers of
the both substrates being bonded together by the cured coating
film of the ultraviolet curable composition containing an
ultraviolet curable compound and a photopolymerization

20 initiator, wherein the optical disc is characterized in that

water in which the cured coating film of the protective coat

layer has been immersed has a specific conductivity of 100
pS/cm or less.

In this case, it is preferred to use the above-described
25 composition of the present invention in bonding a protective

coat layer and a thin film or in bonding a protective coat



Fifteen (15) parts of urethane acrylate obtained by reacting 1 nole of

"pol ytetranet hyl ene glycol (nolecular weight 15 850) and 2 nol es 1af § P 2007

i sophorone diisocyanate, and then with 2 noles of hydroxyet hyl acry%agg, 22
parts of 2-hydroxy-3 phenoxypropyl acrylate, 20 parts of UN D CK V-5500 \)
(manuf actured by DAI NI PPON | NK AND C? M CALS, INC.) as bisphenol A type
epoxyacrylate, 12 parts of trinethyl 6Fpropane 20 triacrylate, 5 parts of

triproEglene 8cho| diacrélate, 17 garts of tetrahydrofurfuryl acrylate,
1.5 part%ebi2BEhyI BRBEBXF 4% npe?fi L8YEFi net hyl ol propane triacrylate, 0.2
part of ethyl ene oxide-nodified phosphoric acid nmethacrylate, 0.3 part of
et hyl dinetﬁpﬁaﬁﬁﬁﬁﬁéﬁﬁba?§?99tpﬁﬁtEhéfP2§H9HFok9B?BB?9n255acryIate, 2
parts of 2,4, 6-trimethyl benzoyl di phenyl phosphi ne oxi de as a .
phot opBry et Fedt P8R PRiLYi &Pof, PRRdA94dpact §28fng thegalopepdoggrilad
hydr oxycycl ophenyl ketone were m xed and di ssol ved at 60C for 1 hour to
pr epar iaaeﬁaﬁéfyéwéw Pranapapeht @l PYAvILAl 88SEuFapreseenrpodspt tena Usi ng
this conposition, the durability of a DVD-9 bonded disc, the specific
comductpyprysbtuasvse iin BhiahchwphefctihedP¥bafi AgstEl arhabobded itamer sed,
and the water absorption of the cured coating filmwere evaluated by the
f ol | oneaghTeshelkt hods 1, 2 and 3, respectively. The results are shown in
Table 1. 10 Conparative Exanple 1 Twenty two (22) parts of urethane
acryl ate obtai ned bptieadt digct malengf apollgketr amethykéeneegl ycol
(ol ecul ar wei ght 850) and 2 noles of isophorone diisocyanate, and then
W th 2coobed sahghydooxyetshylatasr Zeatiag 23 fparts ioh 2ehpddioxy- 3alers,
phenoxypropyl acrylate, 20 parts of DI CKLI GHT UE- 8200 (manufactured by
DAI NI PR@NplkNK i ANDYyCHEM EAKS, ollNErjnoas Riaypirend wAitype ebdxyddiyl atfe, 23
parts of ethyl carbitol acrylate, 4.5 parts of ethyl ene oxide-nodified
t rioret kilfdlepreopaneper iofc maltatra 210.1i2 fgarineaf, dehleylténie diilde 200 myd fi ed
phosphoric acid nethacrylate, 0.3 part of ethyl dinmethylam nobenzoate, 1
part oftwhyduesyetitgls metimac bonaleel, t2gearttex @&fy the cured coating film
2,4,6-trinmethyl benzoyl di phenyl phosphi ne oxide as a

of the ultraviolet curable composition containing an

ultraviolet curable compound and a photopolymerization
initiator, there are optical discs having a set of thin films
15 of different types of material (two sheets of thin film) and
optical discs having two sets of thin films of different types
of material (four sheets of thin film), regardless of whether
) or not the protective coat layer is present. The optical disc
having a set of the thin films of different kinds of material
20 is a DVD-9 disc.
The optical disc in the case where there are two sets of
thin films of different kinds of material corresponds to DVD-
17. The optical disc in the case where there are two sets of
thin films of different kinds of material can be obtained by
25 Dbonding two optical discs each having one set of the thin
films of different kinds of material such that for both discs,

the thin film having a higher ultraviolet transmittance of the



phot.opol yneri zation initiator, and 4 parts of benzyl dinmethyl ketal were
‘mi xed and di ssolved at 60C for 1 hour to prepare a 25 pale yeH(MN198EPZWZ
transparent ultraviolet curable conposition. Using this conmposition, the
durability of a DVD-9 bonded di sc, 19 SEP 2002 35 the specific
conductivity of water in which the cyged coating filmhas been i mersed,
and the water absorption of the cured coating filmwere evaluated by the

fol | owj ds, 1 . L ygl ¥n ;ake shown |
ol1 o g Tesh Meihedsole.zoand. scespechiuelyp The Lesult s ate shown i
po'ycarboﬂa%ﬁ%dkéﬁ?ggiﬁgbggoP'Eﬁ?LéEg%SSQrghOthgégrQEB'88.%%sBOBQBQ and

alum numi s m na nm Ové-descri conposi tion was coat ed

b0l yoar bnal &GP BA WRPChCHBRa=PLcl BAPRaBA T o T5ohnEaE ATERPC Fanspar ent

film Then using a spin coater, the discs were rotated at 1,500 rpmfor 5

to 6 sb&Bhds so that the filmthickness of the cured coating film becane

about 50-60_Vi Then, using an ul ravig&et 15 irradiation apgaratus of a
gbﬁe er

belt - convey®P EGbi pFSdSHREE ADE5HC rEt &F 2REPPJE FarBSEBYE GRAPHI CS
CO., LTD, M)3-L31, with a cold mrror) adjustﬁd at | a hei ght of 10 cm
i rradi FPShIBFe1, BB RUFERr PadShflde TPR SFPMPLEm PR&YSPABOBR tEhe substrate
with the_gold semtransparent filmto make a 20 DVD-9 type bonded disc. On
this oBEAIMBANYLhBEERBGRY 16f <ir PRAFRNPEA PPLAGIL&LEASt 0%FRe adhesive
transmtted through the substrate with the gold sem transparent film was
500 m)/ cnR. IThENEl Pravedtet nyENtioret &Noubed twds SaSGF Vet er ( UVPF- 36)
nuf actured by EYE GRAPHICS CO., LTD. 25 Durability tests were conducted
i A whi EREEAEPRBAEEE Firsd SRaT SNEf tr SisA Na SHPGH reéMSer &1 ulé Can@ Thivgh Chumi dity
envi ronnment 19 S E P 2002 36 of 80C and 950 RH for 96 hours and 300
hot® s, anedpéermpélipn recording layer is laminated, are bonded to
integrate them such that their respective thin film sides are
opposed to each other, by irradiating ultraviolet light
through either one thin film or both the thin films toward the
composition of the present invention to cure it. The
15 irradiation of ultraviolet light is preferably performed from
the side of the thin film having a higher ultraviolet
transmittance if the irradiation with ultraviolet light is
) performed only to either one of the thin films.
The optical discs having the protective coat layer as in
20 (1) to (2) described above can be obtained by providing an
ultraviolet curable composition containing an ultraviolet
curable compound and a photopolymerization initiator, such

that water in which an ultraviolet transmitting cured coating

film has been immersed has a specific conductivity of 100
25 uS/cm or less, between thin films on two substrates comprising

information recording layers, on each outermost layer of which

the thin film of different type of material is formed;



and .eval uati on of the signal properties before and after the durability
"test were perfornmed. The durabilities obtained were conpared by th?STPWMﬁs
of error rates before and after S the test (after the durability
test/before the durability test). The results are shown in Table 1. If
there is no change in the error ratepythis value is 1. Larger val ues

i ndi cate worse durability of the bonded disc. 10 <Test Mthod 2:

Measur eaeId ; Of i SPECi f £ & £ .CHQC’M Yord o W@rcér{b&ﬂ&%ﬁg&ﬁ&fﬁgﬁdé‘g film

has been | mersed> The specific tonductivity was neasure

abOVEdErsﬁ?{/éPee&P\Fé’cc?gé’{ elaﬁ%r f%%rgécgénegdncc?f & cggéélfcgel%éﬁfitﬁ% efi“ﬁ%d&go"i ded in

which o pur e water was a neasur Iratl'y an fter the

test. sul t e lnitial v e.was 1.4 ~S/ nd. after the test it
wos 1. 6oLt n b f R Sl i e S T ved. | STest
Met hod g: N?asrrenegtao wat er absorption o{nfurednzglgqgtig?egiInP The
ul t ravi ol &8V 0t abl &” £ 3Post TTRAS WasC't oAt &t Oh %Pg?ass pTaYe o afilm
t hi.ckness_of about 100 Vim _Then, under a. nitrogen atnosphere, using as a
V'S A SAE MBS SO THB0R 16 o MEL PP R TEL e At bE Lot PR HEH) 25
manuf actured by EYE GRAPHI CS CO., LTD., irradiation of 500 mJ/ ngm(an
ul t ravFBF ePrAEEFhbhRt &P2 T UVPEEB60 T nalhtif PR By By2nd 160 B P2 288937 EYE
GRAPHICS CO., LTD.) at a lanp height of 10 cmwas carried out to prepare a
cured ebatPRgOFRem SHRARE HAE&r ORBSBE PP BACHIOHRRT cuPBdPRBUEFRGERRI M was
measured according to the Method B of JIS K7209-1989. 5 Exanple 3 Using the
sanme CBRPLEFELvA ﬁgaFnlEX§ﬁﬁl%f1?OFHeSHBF%5?F?%yOBPoélﬁﬂmﬁgggoﬂHE%rdisc,
tgﬁespeciflc conductivity of water in which the cured coatlng fil mhas been
i hrer sBAN9109aRBeRhECRRERR T abaBpt FEACORTLRG BUFEAVEBARFNGLENF M wer e
eval uated by the follow ng Test Methods 4, 5 and 6, respectively. The
rdll t §haPEIBhehRNPR TABI ef1°0rERARPI 8f4thS EEFﬂgf%E@SssﬁeceaﬁﬁégiEhén as in
Exanmple 2, the _ _ _ .

composition into a cured coating film to integrate both

substrates with each other.
Upon curing the composition of present invention with

ultraviolet light, as the continuous light irradiation system

15 which is publicly known, a commonly used system can be used,
for example, metal halide lamp, high pressure mercury lamp,
etc.

’ However, a flash irradiation system is more preferred in
that the ultraviolet curable composition can be cured

20 sufficiently with a smaller amount of energy than the
conventional continuous light irradiation system and that by
using the composition having the same chemical composition,
the specific conductivity of water in which the cured coating
film has been immersed can be made lower (In the present

25 invention, this irradiatoin system is referred to as flash
ultraviolet irradiation system).

In the present invention, the flash irradiation of



durability of a DVD-9 bonded disc, the specific conductivity of water in
"which the cured coating filmhas been i mmersed, and the water abb8r3kPil8l
the cured coating filmwere evaluated by the followi ng Test Methods 4, 5
and 6, 20 respectively. The results are shown in Table 1. Conparative
Exanmpl e 2 Using the sane conposition,gs in Conparative Exanple I, the
durability of a uvD-9 bonded di sc, t%e specifis 25 conductivity of water

whi ch oating filmhas been i mersed, apd_ the water absorption
the cut Do EPLETAE PLon at OB TR Eas by TR 747 | Dl G rberoNRiROdR 4. 5
and 6,, 19 S E P 2002 38 respectively. Tge results are shgmn in Table 1.
<Test MethoWE%Y BUPEbi FiT§ ?%s?h%nofﬁ%fQO ohtdl Bt SESSenCRIPotYcar bonat e
disc on which pits for recording 5 information is formed and alum numis
| ami nated 3G ARt LARViesadds @D RPIGHSEITG orf Wfast 1ot fF Hth a

di spenser, and this polycarbonate disc was overlaid with a pol ycarbonate
di sc oA"Whi chr gbPdrPREPEAT natBe PHE IS8T AR ¥st basnd FFaRspRient 1¥ilm Then
using a spin coater, the discs were rotated at 1,500 rpm 10 for 5to 6
seconds@§b¢RaPutheé EPI APt hiBRAess of the cured coating fil mbecane about
50 to 60 Vim Then, using a flash irradiati on apparatus equi pped with 4

| anps, adj usfe8l3GBhutRagviRéetnphtadndEg§ypeENShBt CpRrPrarpels 200 J,
ultraviolet light was irradiated at a frequency of 2 Hz by 10 shots form

t he siBebbiclrieksalsirapemantli phedgoldraeapPierhndpahensonirEast ofprepare a

DVD-9 bonded disc. The em ssion spectrumof flash irradiation |ight from
t he | appamaseneastirédhasiidg dampect hophdboresere( WSRCROA Aampfact ured by

of

15

Ushio Inc.) and integrated from300 nmto 390 nmto obtain the ultraviol et
20 | i ghenebr éagph, andnicnradicaticyn lamspnt etehi cixawpleadpfistapsuch that the

ultraviolet light strength was 19 Wcne and the ultraviolet irradiation
amdunt hadsng2smffépenitt Hurheiddmyotto endure repeated emission of

flashes carried out in the present invention include a xenon
lamp.
Since use of the above-described ultraviolet light source
as it is results in the emitted ultraviolet light being a
15 continuous light (i.e., the system is a continuous light
irradiation system), a flashing light emission apparatus is
formed by combining it with a discharging mechanism for flash
irradiation to enable flash ultraviolet irradiation. As the
flash discharging mechanism, there can be used, for example, a
20 circuit having serially connected a capacitor for condensing
the charge, a coil for controlling the current waveform upon
discharging, the above-described light source and an
electrode.
By conducting flash ultraviolet irradiation on the
25 composition of the present invention by using a combination of
the ultraviolet light source and flash discharging mechanism,

bonding by curing can be performed with a reduced power



10 shots being 120 mJ/cnR2. Durability tests were conducted in which the

"bonded disc 25 was left in a high tenperature and high humdity enVyBr3gprggt
of 80C and 95% RH for 95 hours and 300 hours, respectively, 19 S E P 200l
39 and eval uation of the signal properties before and after the durability
test were performed. The durabiliti e€ obt ai ned were conpared by the ratios
of error rates before and after the %st (after the durability test/before

t he du(gabilitty. 5 test). The results ared,s own in Table 1. If there is no
change" 7' THE 671 677 at®, 2 tHiSE VAl ue 53312 V9 del™S) of 1O TRRIF St % Wor se
dur abi | of the bonded di s¢c, <Test Method 5. Measurenent of specific

it
conduct#/ e I et Lr D PONGHIEH I (B bt HYP 13116 4RV Hedms FrtRfSed> The
specific conductivity was neasured by the abovedescri bed procedure. As a
r ef er eFRRE 1T yhEFN Bot T st G oW HerMi i fvhi & hs Wl 32 poik 9 wat Bk 1 ais
charged and neasured initially and after the test. As a result, the initial
val ue 9% awaseny olows/ kavahdvhftest tdrma®ing i thewakn fiognalsi @m reeo rHaLy no
effect fromthe container was observed. <Test Method 6: Measurenent of
watder bdgorption of cured coating film 20 The ultraviol et curable
conposition was coated on a glass plate to a filmthickness of about 100
Vim Then, Watercendict bgent bt siospher&viekbéthglarddbshionr adtatson
apparatus, adjusted such that input energy per shot per |anp was 200 J,
ul travhoteerteghthamsanriabfirared hight 251é6¢equentyloér 2oéizpbyvi@eshot s from
the side of the substrate with the gold semtransparent filmto prepare a
cur ed cotweerny thd9alSoEe PAROOR1HOA f shipst Tdee wan@r t absol ptavhodétt he cured
coating filmwas nmeasured according to the Method B of JI'S K7209-1984.
Tabl e 1i@xanpber tExaoptba2ExbaptenBExanpbe “Coapavativedorpatati veExanpl e
1Exanpl e
2Qdnt i haowsSont haubhskl & hikk ashCobe | haods#l aghtughtyi ghtLeght Specnfi
conductivity ofwater in which cured~96246351631 15coating fil m has
beeni nike sedf fpHEan) Vgher iabsodpti oo obteunedl £igdl5brO3u0t. 6¥D6Adat ng
film(w%DVD-9 Durability(Error rate increase rate)8UC 95%R ~ 96H9453200!
90300HZ52095¢ srpossrbl e t ol npossi bl e t oneasur eneasure The neasurenent of the
specific conductivity of water in which the cured coating film has been
i mrer sed waBepedéor bBd, there have been conventionally, for example,

a magneto optical disc (MO) having one recording film of a

15 laminate structure for one-sided recording, such as
polycarbonate/silicon nitride/TbFeCo (recording layer)/silicon
nitride/aluminum reflecting layer/protective layer for an
ultraviolet curable resin film and a magneto optical disc
having two recording films for double-sided recording of a

20 laminate structure such as polycarbonate/silicon
nitride/TbFeCo (recording film)/silicon nitride/aluminum
reflecting layer/ultraviolet curable adhesive/aluminum
reflecting layer/silicon nitride/TbFeCo (recording
film)/silicon nitride/polycarbonate.

25 However, in the former, in the interlayer space between
the layers of different kinds of metal or inorganic compounds

there is no ultraviolet curable resin, and in the latter the



5 by formng a cured coating filmof conposed of cured product of the
“conposition of the present invention on a glass plate and conductirkﬂﬁﬁ%?%l
measurenent using this and showing the results obtained. The results were
equi valent to the nmeasured val ues of specific conductivity obtained by
conducting 10 nmeasurement simlarly gfter peeling the cured coating film
between the different kinds of material formthe actually bonded optical
disc. For_ the conpositions of Exanples 1 to 4, ter in which the cured
coatinf%¥?¥ﬁ?%%tb%%ﬁa?ﬁﬁe?§%ﬂs WY W speeiift ﬁﬁ@%oﬁﬁﬁcf?m?t@eB?lloo ~t S/ cm
or less, . and as a result of durability tests on DVD-9 types bonded discs
usi ng an‘b‘PJd”umHQa@% PARP0HCR9 s F Fans par e 945 Idh & Wemslad Showed
substantially no change in _signal properties and exhi bited excellent
dur abi FFeye (1% #hePeasebsiids hboaksihe ke perrd ERhnpl 0de apat Exbhpl & 4
showing 50 ~S/cm or | ess showed substantially no change in 5 signa
propertfesdaf ferenpbakedrs. A DVD-9 disc using the conposition of the
present invention, when left at roomtenperature after a high tenperature
an® hi gh huRiereforest the 80€eahdof5ehRHODEBEENFehBFARBHOROLBUbDI es and
caused no reproduction failure on a 10 player. | NDUSTRI AL APPLI CABI LI TY The
conposPéfbhcetarhe peescheblaveanfonasontabasenpeotedsbr nenal yanount s of
conponents whi ch can be water-soluble electrolyte conponents in its cured
coat i ngrplymantdcabvVa-~Pesol blwakeiolatwahchbihepcotedtévat cngtinbhm has been
i mrersed has a specific conductivity | ower than conventional conpositions,
so thadgenhs fise enabbks peddection 6f lDVDe® 20cdnsestwhneh ane exdefll ent in
disc durability and are highly reliable.

) recording MO or an ultraviolet curable adhesive for a light

10 reflecting film in a double-sided recording MO.
The effect of the present invention is expected when the

layer is in direct contact with different kinds of material
has the specific conductivity of the immersion water within a
specified range, regardless of whether the layer is based on a

15 hot-melt adhesive or based on a cured product (cured film) of
an ultraviolet curable composition. The present invention,
which uses an ultraviolet curable composition as an adhesaive,

) clearly has superior effects in that the present invention can
satisfy the requirements in properties specific to DVDs such

20 as the requirement of small curling even if thermal hysteresis
is present at the time in the bonding or after the bonding,
and that it can further increase the productivity of bonding

per unit hour.
25 EMBODIMENTS OF THE INVENTION

Embodiments of the present invention will be described in



19 S E P 2002 42 CLAIMS 1. An ultraviolet curable conmposition for optical
"di scs, the conposition containing a (nmeth)a_crylate conpound and 4gmfmgﬁje
cl eavi ng type photopol yrmerization initiator and being used when bondi ng t'wo
substrates which have information recording |ayers, respectively, on each
outernost |ayer of which a thin fil ~?f different type of material is
formed, wherein the ultraviolet curable conposition is characterized.in

t hat i ich coat | il s . been immersed has a specific
conduc |‘\’e/%T%n%%@%%ooﬁsxf%%g%r?gs%wuﬁgg t?gvﬁ?ﬁe?r%%?ré%l e conposition
for op%%gg% di scs, the conposition containing fneth)acrylate conpound and a
nol ecul e cl%b%?hg t ype photopol yneri zation initiator and being used as a
protective ¢pat for protecting at.least one thin filmof two bstrates

Wi ch have | ESr naeRonitacor HingPlagors, STRTHERTE vl yi i oh" sachloaber most

| ayer of which a thin filmof different type of material is_formed, wherein
the ul fPalebie thitrBbi® EonpoBirebadi QR chaf et bR T ¥ s nCRhatdwat e i n

whi ch a cured coating filmhas been i nmersed has a specific conductivity of
100 ~5Fehf 8FPPRIENT 3O THRS cHRAPOETEF ohn BT R Bt ed RRAcPAFNTiSCuhéKein the
wat er absorption of the cured coating filmis 1 to 7 w% 4. The conposition
as cl aPHBEtLA %P%Fﬁ¥it%r18,Wﬂhéheﬁnlgs39h%m(ﬁ%%h}ﬁé??P%F@“éoﬁbéDnd is used
a polyfunctional (neth)acrylate having two or nore (neth)acryloyl groups.

5. ThefébWpesi ePbA 48 éPBiARESHnOR| Arhedulakerefh a3line mbLEeul e cl eaving
type photopol ynerization initiator is used 1-hydroxycycl ohexyl phenyl

ket onecogrevhendonposPt tba ascerdedednfarsphianl, 23¢ Dreprrsd.wherein the
water in which the cured coating fil mhas been inmersed has a specific
conduct i vi t fheh, 5en~slempyiolesscurabTheconppssitiproniaspeckrimed ispchl ai m 1,
3, 4, 5 or 6, wherein the conbination of different kinds of material is a
corbi naheonvwetea fvt ahicbnpbsedumainkypadingl dilnupandegol dmmBr sEhe
conposition as clained in claiml1, 3, 9, 5, or 6, 19 SEP 2002 43 wherein
t he conhisnat spacafidi Eharent ikiings oaf 10at giah bg aceemhnnathenwakea mnet al
conposed mainly of alum numand a silicon based inorganic conpound. 9. An
opti cabpdbspthani B¢ @heleastdackandad $hnMcidre eemr wgkng ukwagsuhet rates
having information recording | ayers, respectively, on each outernost |ayer
of whi ghnast Birnmbirkmogf pditffrement ohype (Rt thpkberial tieS nheitRd.c W@t hin
films in the respective substrates being bonded to each other through a
cured gRa Nehekinl Ac@fy 13} 1UldHRH0l8t aChbaklime rGerPAS HodRnEdntal ning a
(meths acrylate conpound and a nol ecul e cleaving type phot opol yneri zati on

i nigi atRnymahen i o Re 19RGal M Pt orRaNC ke hictRE unk tlilkgfa wat er in which
the cured coating filmhas been i Mmersed has a specific conductivity of 100
W/ cm @lorl@®s:, H& nARdeRi,i Gald Ghus& naviuRd ndt dneaslp A yarended tStgriict ure
conprising two substrates having information recording |ayers,
respectiiMel bt 2% adchrowhiumstod ayelo of pahiteh 18, tWiyHd Igaofi gl fferent
tﬁpe of material is formed, on one or each of the thin filnms a protective
coat | e CHUPIRAGHT & aHLd iGRald A thidvomitc e dransmddnd s i tdayvi ol et

| i ght being provided, the coating film being obtained froman ultraviol et
cur abl @ OFOSiHd YhFAIHAI VW 2 iRt P jaGraW Ate reamepng, aiwk &gl geul e

cl eavi ng type photopol ynerization initiator, the protective coat |ayer of

ongoof e IREt atesrand-ddieod Wi F1d Adfod he Mdrerardf Hdvei sybstrates, or

the protective coat |ayers of both substrates, bei ng bonded together by the

cured G té[élﬂafé | @tofnéﬁeoﬁgécg%%%%%n cyran e FP/HPQOLIS-EM og, CAALALDI 0g an

ul travi ol et curabi‘e conpoun ot opol yneri‘zation'initiator, erein

the optical disc is characteri in tha ter in which the cured coating
film of® t"f?ev%r%i%ﬁ iRFngc%to{ a%z(? %st%eztr%al\@%ras‘é% MU Specific

conductivity of 100 ~S/cmor |ess. 17.. The optical disc as clainmed in

cl ai m AU A hEZ Wt ¥ HbSot pEPorP BN G rféfoc%rr%@%mnalwms 1to 7
Wt % 12. The optical disc as . clainmed in claim9 or 11, wherein the cured
coati ng-¥RE P ¥ s I YFeIE R oRt PRGN TR com%i Mt thiret pPogeepasfea
pol%functional (meth)acrylate having two or nore (meth)acryloyl groups. 13.
Thé opthtatndi 5anee ef at hedf PANET aPe 9oPahymer 123t igpet @i hlehernater in -
which the cured coating filmhas been 19 SEP Z002 44 i mersed has a

speci fic conblietaheYy-@¢sspibefdcappposEsson 14S Jhatopt Peabhdi Betas cl ai ned
inclaim9, 11, 12, or 13, wherein the conbination of different kinds of
material is a conbination of a netal conposed mainly of alum num and gol d.
15. The optical disc as clainmed in claim9, 11, 12, or 13, wherein the
conbi nation of different kinds of nmaterial is a conbination of a netal
conposed mainly of alum numand a silicon based inorganic conpound. 16. ~ A
met hod fox producing an optical disc, conprising providing an ultraviolet

o " . o o, o



cl aim 16, wherein conpound is used ~ or nore claim16 or 17, conti Uﬁﬂf
“light 19. The production nmethod as clainmed in claim16 or 17 wherl el
ultraviolet irradiation is by flash irradiation. 20. A met hod f or pr oduci ng
an optical disc, conprising providing an ultraviolet curable conposition
containing a (nethlacrylate, conpoundoand a nol ecul e cl eaving type

phot opol yneri zation initiator, such that water in which an ultraviol et

transmg i ng; oHr edr£9aLi gg £'h@l?@snaeﬁ@t;ﬂﬂ€ﬁ§ﬁdfbﬁa ?aﬁ?ﬁgtéac

conductivity ~ S sEP Zooz 45 o cmor |ess, on at |east one or

both of L4 £31 gp,gach ol uhichei 8,80LRE. 90 AReqOfqtvo substrates

conpri si ng m%or tlon recording | ayers, on each %ut er m)st | ayer of which

the thignfiim, % pLhferenh-tyRen ot imbeLal ;s foLlede Libadiating
ultravio i gRE e conp03| ion o provide a pro |ve oat | ayer
conpos a_cure atin f|| of _the tr ol rabl e conp ition
thgﬁ pﬁggﬁd.naugﬁ gP??aéb%?E?m%quﬂ aggﬁ%o£?¥#oﬁségﬁgglﬁFnapg ﬁtraV|oIet
curabl oun nd. a opol ri zation |n1t o} et ween the protective
cod g?egggfm%ﬁ@?sgB%FPEfimgﬁH¥?Egeth| IR %iﬁg %h%e% substrgte
opposing e ch ot her, or between th otective_co ayers of both
eUbetr AL ESILREOYI REOBABRSOENEE: BolAEAgSEHER BogbiRePohaRd ALPAAFA i ng
ultraviolet |jght throu%h ei t her _one of or both of the thin filnms to
conver PPt hg Eb%p&gPtF8n PﬁWoaaDgargd ddG5ting filmto integrate both
substrates wth each other. 21. The nethod for producing an optical disc)
conprising bonding two optical discs produced as clained in claim16 or 20
such that the one of the thin filnms in the respective discs having a higher
uItravFéﬁ@? EPansnittance is arranged on the outer side.
CAF[ 2. A2, Ayy. AS; @R Ae. Ay. AS. Ah, , . Ayf. A, & . Af. A . A@A9. A Aa. A
y. AU A . Al Afo A. Anf. AN. AySR. Ayl Ay, . A Aa@ AyNe. Ay, . AY. AS. A . Ay;
e. AS. Af . ASN@ Af ; A@ A. A& \vX&;
%416~ ytoleNFVFcaF6§]§éFé§ aP@dF@éPéﬁﬂé@ﬁéaf%hf%%?%%ﬂqﬁglééiéﬁf@éﬂca]ca]ca]
ca]ca]ca]ca]ca cal] ca] cal] ca U] ca] caL%ca' Ah de=| A{ -
} xsni dPZ] BERER @é]ca%%ﬁf&ﬁfca}ﬁﬁ]@éféﬁ? a}EHFE }ea]éﬁ]EQFcéPE&f@g]EQ]ca]ca]
cal] ca] ca] ca] ca] cal.ca] ca cagca]ca Jcal =] +i
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ethylene oxide-modified phosphoric acid methacrylate, 0.3 part
of ethyl dimethylaminobenzoate, 2 parts of 2-hydroxypropyl
25 acrylate, 2 parts of 2,4,6-trimethylbenzoyldiphenylphosphine

oxlde as a photopolymerization initiator, and 4 parts of 1-
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Twenty two (22) parts of urethane acrylate obtained by
reacting 1 mole of polytetramethylene glycol (molecular weight
850) and 2 moles of isophorone diisocyanate, and then with 2
moles of hydroxyethyl acrylate, 23 parts of 2-hydroxy-3-

15 phenoxypropyl acrylate, 20 parts of DICKLIGHT UE-8200
(manufactured by DAINIPPON INK AND CHEMICALS, INC.) as
bisphencl A type epoxyacrylate, 23 parts of ethyl carbitol
acrylate, 4.5 parts of ethylene oxide-modified
trimethylolpropane triacrylate, 0.2 part of ethylene oxide-

20 modified phosphoric acid methacrylate, 0.3 part of ethyl
dimethylaminobenzoate, 1 part of hydroxyethyl methacrylate, 2
parts of 2,4,6~-trimethylbenzoyldiphenylphosphine oxide as a

photopolymerization initiator, and 4 parts of benzyl dimethyl
ketal were mixed and dissolved at 60°C for 1 hour to prepare a

25 pale yellow transparent ultraviolet curable composition.

Using this composition, the durability of a DVD-9 bonded disc,
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on which gold is laminated to 15 nm as a semitransparent film.

Then using a spin coater, the discs were rotated at 1,500 rpm
for 5 to 6 seconds so that the film thickness of the cured
coating film became about 50-60 pum. Then, using an ultraviolet
15 irradiation apparatus of a belt-conveyor type equipped with a
120 W/cm metal halide lamp (EYE GRAPHICS CO., LTD. MO03-L31,
with a cold mirror) adjusted at a lamp height of 10 cm,
irradiation of 1,000 mJ/cm® was made in air from the side of
the substrate with the gold semitransparent film to make a
20 DVD-9 type bonded disc. On this occasion, the amount of
irradiation irradiated to the adhesive transmitted through the
substrate with the gold semitransparent film was 500 mJ/cm?.
The ultraviolet actinometer used was a UV Meter (UVPF-36)
manufactured by EYE GRAPHICS CO., LTD.
25 Durability tests were conducted in which the bonded disc

was left in a high temperature and high humidity environment
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The specific conductivity was measured by the above-
described procedure. As a reference, a polymer bottle was
provided in which only pure water was charged and measured

15 initially and after the test. As a result, the initial value
was 1.4 pS/cm and after the test it was 1.6 uS/cm, so that no

effect from the container was observed.

<Test Method 3: Measurement of water absorption of cured
20 coating film>
The ultraviolet curable composition was coated on a glass
plate to a film thickness of about 100 pm.
Then, under a nitrcgen atmosphere, using as a UV lamp an
MO3-L31 (120 W/cm metal halide lamp, with a cold mirror)
25 manufactured by EYE GRAPHICS CO., LTD., irradiation of 500

mJ/cm? (an ultraviolet actinometer: UVPF-36, manufactured by
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evaluated by the following Test Methods 4, 5 and 6,

respectively. The results are shown in Table 1.

Example 4
15 Using the same composition as in Example 2, the
durability of a DVD-9 bonded disc, the specific conductivity
of water in which the cured coating film has been immersed,
) and the water absorption of the cured coating film were
evaluated by the following Test Methods 4, 5 and 6,

20 respectively. The results are shown in Table 1.

Comparative Example 2
Using the same composition as in Comparative Example 1,
the durability of a DVD~9 bonded disc, the specific
25 conductivity of water in which the cured coating film has been
immersed, and the water absorption of the cured coating film

were evaluated by the following Test Methods 4, 5 and 6,
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) Then using a spin coater, the discs were rotated at 1,500 rpm

10 for 5 to 6 seconds so that the film thickness of the cured
coating film became about 50 to 60 um. Then, using a flash

irradiation apparatus equipped with 4 lamps, adjusted such
that the input energy per shot per lamp is 200 J, ultraviolet
light was irradiated at a fregquency of 2 Hz by 10 shots form

15 the side of the substrate with the gold semitransparent film
to prepare a DVD-9 bonded disc. The emission spectrum of
flash irradiation light from the lamp was measured using a

) spectroradiometer (USR-20A manufactured by Ushio Inc.) and
integrated from 300 nm to 390 nm to obtain the ultraviolet

20 light strength and irradiation amount, which were adjusted
such that the ultraviolet light strength was 19 W/cm’ and the
ultraviolet irradiation amount was 12 mJ/cm’ with the sum of
10 shots being 120 mJ/cm?.

Durapbility tests were conducted in which the bonded disc

25 was left in a high temperature and high humidity environment

of 80°C and 95% RH for 96 hours and 300 hours, respectively,
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Y <Test Method 5: Measurement of specific conductivity of water
10 in which cured coating film has been immersed>
The specific conductivity was measured by the above-
described procedure. As a reference, a polymer bottle was
provided in which only pure water was charged and measured
initially and after the test. As a result, the initial value

15 was 1.4 puS/cm and after the test it was 1.6 uS/cm, so that no

effect from the container was observed.

) <Test Method 6: Measurement of water absorption of cured

coating film>
20 The ultraviolet curable composition was coated on a glass
plate to a film thickness of about 100 pum.

Then, under a nitrogen atmosphere, using a flash
irradiation apparatus, adjusted such that input energy per
shot per lamp was 200 J, ultraviolet light was irradiated at a

25 frequency of 2 Hz by 10 shots from the side of the substrate

with the gold semitransparent film to prepare a cured coating
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Table 1
Comparative | Comparative
Example | | Example 2 [ Example 3 | Example 4 Example 1 | Example 2
Contlmuous Congnuous Flash Flash Conquous Flash
light light light

Specific conductivity of
wate.r in which cured 79 62 46 15 163 15
coating film has been

\ immersed (uS/cm)

Water absorption of cured
coating film (wt%) 1.8 1.5 1.9 2.0 1.6 1.6
DVD-9 Durability
(Error rate increase rate)
80°C 95%RH 96H 9 4 5 3 200 190
300H 25 20 9 5 Impossible to| Impossible to
measure measure

The measurement of

VdEoP1

the specific conductivity of water in
which the cured coating film has been immersed was performed
by forming a cured coating film of composed of cured product

of the composition of the present invention on a glass plate

and conducting the measurement using this and showing the

results obtained.

The results were equivalent to the measured

values of specific conductivity obtained by conducting

10

measurement similarly after peeling the cured coating film

between the different kinds of material form the actually

bonded optical disc.

For the compositions of Examples 1 to 4,

water in which

the cured coating film has been immersed had a specific

15

conductivity of 100 uS/cm or less, and as a

=}

result of

durability tests on DVD-9 types bonded discs using a gold
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generated no bubbles and caused no reproduction failure on a

10 player.
INDUSTRIAL APPLICABILITY

The composition of the present invention contains no or
15 minimal amounts of components which can be water-soluble
electrolyte components in its cured coating film and as a
result water in which the cured coating film has been immersed
has a specific conductivity lower than conventional
compositions, so that its use enables production of DVD-9
20 discs which are excellent in disc durability and are highly

reliable.
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2. An ultraviolet curable composition for optical discs,
the composition containing

(meth)acrylate compound and a molecule cleaving type
photopolymerization initiator and being used as a
protective coat for protecting at least one thin film of
two substrates which have information recording layers,
respectively, on each outermost layer of which a thin film
of different type of material is formed, wherein the
ultraviolet curable composition is characterized in that
water in which a cured coating f£ilm has been immersed has a

specific conductivity of 100 pS/cm oxr less.

3. The composition as claimed in claim 1, wherein the
water absorption of the cured coating film is 1 to 7 wt%.

4. The composition as claimed in claim 1 or 3, wherein

as the (meth)acrylate compound is used
a polyfunctional (meth)acrylate having two or more
(meth)acryloyl groups.

5. The composition as claimed in claim 4, wherein as the
molecule cleaving type photopolymerization initiator is
used l-hydroxycyclohexyl phenyl ketone.

6. The composition as claimed in claim 1, 3, 4, or 5,
wherein the water in which the cured ccating film has been

immersed has a specific conductivity of 50 pS/cm or less.

7. The composition as claimed in claim 1, 3, 4, 5, or 6,
wherein the combination of different kinds of material is a
combination of a metal composed mainly of aluminum and
gold.

8. The composition as claimed in claim 1, 3, 4, 5, or &,
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10. An optical disc having at least a bonded structure
comprising two substrates having information recording
layers, respectively, on each outermost layer of which a
thin film of different type of material is formed, on one
or each of the thin films a protective coat layer composed
of a cured coating film which transmits to ultxaviolet
light being provided, the coating film being obtained from
an ultraviolet curable composition containing

a (meth)acgylate compound and a
molecule cleaving type photopolymerization initiator, the
protective coat layer of cne of the substrates and the thin
film of the other of the substrates, or the protective coat
layers of both substrates, being bonded together by the
cured coating film of the ultraviolet curable composition
containing an ultraviolet curable compound and a
photopolymerization initiator, wherein the optical disc is
characterized in that water in which the cured coating film
of the protective coat layer has been immersed has a

specific conductivity of 100 pS/cm or less.

11. The optical disc as claimed in claim 9, wherein the
water absorption of the cured coating film is 1 to 7 wt%.

12. The optical disc as claimed in claim 9 or 11, wherein
the cured coating film is a cured coating film containing a
cured product of a polyfunctional (meth)acrylate having two
or more (meth)acryloyl groups.

13. The optical disc as claimed in claim 9, 11, or 12,
wherein the water in which the cured coating f£ilm has been
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19. The production method as claimed in claim 16 or 17,
wherein the ultravioclet irradiation is by flash
irradiation.

20. A method for producing an optical disc, comprising
providing an ultraviolet curable composition containing

a (meth)acrylate compound and a
molecule cleaving type photopolymerization initiator, such
that water in which an ultraviolet transmitting cured
coating f£ilm has been immersed has a specific conductivity
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of 100 pS/cm or less, on at least one or both of thin films
each of which is formed on one of two substrates comprising
information recording layers, on each outermost layer of
which the thin film of different type of material is
formed; irradiating ultraviolet light onto the composition
to provide a protective coat layer composed of a cured
coating film of the ultraviolet curable composition; then
providing an ultraviolet curable composition containing an
ultraviolet curable compound and a photopolymerization
initiator between the protective coat layer of one
substrate and the thin film of the other substrate opposing
each other, or between the protective coat layers of both
substrates opposing each other; bonding them together; and
irradiating ultraviolet light through either one of or both
of the thin films to convert the composition into a cured
coating film to integrate both substrates with each other.

21. The method for producing an optical disc, comprising
bonding two optical discs produced as claimed in claim 16
or 20 such that the one of the thin films in the respective
discs having a higher ultraviolet transmittance is arranged
on the outer side.



