DESCRI £TI ON . ULTRAVI OLET CURABLE COWPCSI TI ON, OPTI CAL DI SC AND

METHOD FOR PRODUCI NG AN OPTICAL DISC 5
TECHNI.CAL FI ELD The present invention relates to an adhesive
used when bondi ng two discs, at |east one of which has an information
10 recording layer, to each other, and hore particularly relates to
an ultraviolet curable conposition. The present application is
based on Japanese Pat ent Appli%%ﬁqaﬁFq@gN Hei 10-147000 and Japanese
Pat ent Application No. Hei 10-147001, the contents of which are

incorporated 15 herein by reference.

ical di hayi bonded whi ch
nave 20 N EVEAYEOREE CURARTE, coMeoR SR ae. OF brCAb o, AN D opoRc ol

di scs capabl e of recording and reproducing information. A magnet o
optical disc has a transpar eRRO QI‘EE‘YC'?‘ A GITICAL DESLycar bonate, etc., on
whi chr %n i nformati on recording mat eri al conposed of, for exanple, a
TbFeCo~al | oy, etc., and 25 provided on both sides thereof with a
protective |ayer conposed of silicon nitride, etc., is lam nated. An

information recording layer is forfedNISAl FrERSr form ng on

The present invention relates to an adhesive used when
bonding two discs, at least one of which has an information
10 recording layer, to each other, and more particularly relates
to an ultraviclet curable composition.
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 example, a 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



23 » the outernost layer a thin filmminly conposed of alum num as

a reflecting layer for a | aser beamfor reading information. | f

needed, a protective |layer conposed of an ultraviolet curable resin is
further formed on the thin film conposed 5 mainly of alum num In one
case, this is used as it is as a sﬁ%gle pl ate, and in another case,
the single plates are bonded vi a an adhesi ve such that the information

recor di ng the outgyaprstodayss aathintheln MRk QHPPsede ofs@duminum as  As
the adhesive, a hot-nelt type adhesive and an adhesive 10 conposed of an
ul travi ol ¢ Xafl&sitd ngedipyesr otisedlaser beam fophgeaddmdoprifeamadiisn. havi ng
a conventional bonded structure in which both of the two discs have an
i nfor mati okt neededgcar BragersjEe isyer eemprzedtafuanumd trhatioletin films of
t he same kinds of netal" conposed nminly of alum num oppose each 15
ot her vi a @iradisegiesdn isapuntber Phormed Rubltihsattibdms fNds. composgB853171 and
2555178 discl ose technol ogies relative to ul travi ol et curable
adhesi wes malintlablod fdumihemopt It ainaiceess, this is uséddagiitliwviaeo di sc or
digital versatile disc (DVD), a new type of optical disc having a
bonded st raigtalee pliase, 2@ndpindanethdy caswet hdek afinkgdedipigtewoadiescs of
whi ch at | east one disc has an information recording |ayer, and use of
an uldaraleidolvéta aur abhestoapssth i dmtasttan iadivesiavé ohs reebging
studi ed. . In the case of read-only DVDs, the structure of the 25
bonded t wd asuehrst bapesenmagcheother pfbétwerd alHeayniarg tugpeeas or the li ke,
whi ch can be sel ected properly depending on the
As the adhesive, a hot-melt type adhesive and an adhesive
10 composed 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



application: a type . in which polycarbonate substrates are
3 * used which are each provided on one surface thereof with

irregularities called pits which correspond to information to be
recorded and further, as a reflecting filmfor a | aser beam for
reading information there, an alum num layer, for exanple, 5 is forned,

to provide an,information recording |l ayer DVD&l%; a type.in which
one of suc%F%ﬂﬂﬁhﬁ%ﬁeﬁfq £ ﬁ%@vﬁgFﬂ & ohé %ﬁ# TearfdisResdt Y¥itbm of gol d,
silicon nitride or the Iikﬁéﬁo , provi de an information reconding | ayer
(DVD-9) ; attypiligrities Galdgd,pibsevhtchneosifRIng & dnfosmesacanto
pol ycarbonate 10 substrate having no information recording |ayer is used
( DVD- &) recarfiesd @yde fiurthgrendgag hrefbatrbte Hddm ey isnflesedt Peam
recording |ayers conposed of a layer of aluminum etc., and a
seni t r anspi®ergeading dnfgamation thereni an i dluwimunhd avee, fowd examplewo
such supstrates are bonded (DVD-17). 15 O these, a DVD-9 disc is of
a struct urds iFPERfichh ta pvevide apj Lpfornatlen ereqnrrdiingdd ayerndD¥P-aP) s such
as alum numand gold or silicon nitride are opposed through an
adhesi ve. 3Werpe in whiehyloneapifobseh caivdl vatermpissifidrmesl ad.tdescri bed in
Japanese . Patent Publications Nos. 2553171 and 1555178 are used as an
20 adhesisenlttansparapit] iftiimopft peldi sedlicon nsidfrfiids ent thandike tot hey
are very weak in adhesive force to the gold or silicon nitride in the
sem t r ansreravitde idmindormagt onheeconpisg t laysr (DVD-ddscri bggei int he above
patents are poor in serviceability as an adhesive for DVDs. 25
When gol d wisialsed anea ofefrher snbphrahesfa | twdmgpaddddtd polycarbonate
10 substrate having no information recording layer is used (DVD-
5); and a type in which each substrate has two information
recording layers composed of a layer of aluminum, etc., and a
éemitransparent 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 ultraviclet 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.



the structure becomes such that "different types of netal" are opposed
to each other through an adhesive.

4 Different metals, when inmersed in aqueous sol utions, have
intrinsic potentials, and the contact of or the el ectrical connection
of metals having different potentials 4 results in formation of a
battery, and the netal having a 5 lower potential is corroded. This is
wel | known and Rif€erent dettaillss whenebfmerseddgr radv@pusn soflpt iengnpl e,
"Denki Kagaku Hou (El ectrochem cal Method) (published by Kodansha)."
The st andahave|igvtriodd peodenitalad sof andr thescodrmumds dm the  aqueous
solutions are described in detail in, for exanple, 10 Denki Kagaku Bi nran
(Manual of eBetticadhemimstecr)on( od. mBeaks havindKaljdkie dondk giotentials _

(El ectrochem cal Association), published by Maruzen Co., Ltd.); for

t he Al 3[ erré¢éllltys eactficomadnioanodl anbatihery, ared ddte octalt havioigeatial is
-1.68 V, and for the Au[err]/Au reaction on an alum num el ectrode, the
potentisal lowed.fdPéntill is cortbededf orkhid drs exddpkepwnhendatbended di sc
of the DVD-9 type having thin filnms of alum numand of gold is placed
in a Hé e 1 sy ridfr @ randelicghibBanminj t for resangiiregnt” Demkde Kaglhdu
condition in which these netal thin filnms are electrically connect ed

to each othed, (Eha-t@dreuiioaloMethedal ypubushadimh Koinsdhay .& | ower
potential, is pronoted. This is specific to DVD-9 di scs, which have

metal thin fil mhofstdinddagierilelctpese potentfels b NGianiduse damipdunalst in
adhesi ve for optical discs directed to discs having thin filnms of the

sane ki ndsa@ledtd dola@RPSCEre desERliBbY Of @ tddiNUMN hapneixarear,desi gned
t aki ng such
10 Denki Kagaku Binran (Manual of Electrochemistry) (ed. Denki
Kagaku Kyokai (Electrochemical Association), published by
Maruzen Co., Ltd.)}; for the A1%*/Al reaction on an aluminum
electrode, the potential is -1.68 V, and for the Au*'/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.



25 el.ectrochem cal corrosion nechanisns into consideration, so t hat

t here -has been the problemof insufficient durability when the DVD-9
di scs are used wi thout nodification.

5 That is, a problemto be solved by the present invention

is to provide an ultraviolet curable coﬁbosition havi ng excel | ent
durability in DVD-9 discs by nmaking a design capable of inhibiting the
phenomenon of d&dtodiSenaspPECPLER £6 BBt SohYSA b5 thife REgsenfhdpyegtion

sem transparent film conposed of an inorganic conpound such as silicon
nitride isttsed Bevidesent gltraviaset curaklrreomposdiionafeydrent filmof a
nmetal such as gold is used and to provide an ultraviolet curable

conposi ti K nds dpyabilitydhasPVB-9 odiept ikaimadiidies awdiesh gpasapablised
advant ageously 10 for all the formats including DVD-5, DVD-10, and DVD-17.
DI SCL OSURR TOR iR iitiN FheNphenomenon  of Tper prssisuntspapidicots RatecBalri ed
out intensive study to 15 solve the above problem and, as a result, have
f ound thatthe casghewretriee aspeniitirgngpadent i £ty afmgmsed wdt en ilnowbavhca
cured coating filmof an ultraviolet curable conposition has been
i mrer sed i comgrpingdalserich &8s i lbebownatspéei 1$ etbadlhwg, allse to thdurcabelity
of the.bonded disc increases, and that this effect 20 is particularly
remar kabl evhereDdDs@nditsanspavieny thim 6f| asmefal suchdiafst godat ilki ndsdof
metal, and thus the present inventors achi eved the present invention.
That is, tdrel preegeniviideveant ndhrprovidescanahild reonpaisdttion used as an
adhesive for optical discs which can be used advantageously

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 uitraviolet curable compound and a
photopolymerization initiator and being used when bonding two

substrates which have information recording layers,



curable conposition for optical discs, the conposition 25 containing an

ul travi ol et curable conpound and a phot opol yneri zation initiator and
bei ng used when bondi ng two substrates which have information
recordi ng | ayers, respectively, on each outernost |ayer of
which-a thin film of different type of naterial is forned, mherein t he
ul traviol et cur.abl e conpﬁsition IS C aracte d |n g %n
which a TeSRagtddeddat ORg SAFPnPHEEBREN ?j &Pf

conduct ty of 100 [err]/cmor | ess
CARR;J(I NIGVI&}F’ MEHFWFEW ]efﬁ material is Formgsti é'%hefiﬁ%‘c@& “lﬁéaﬁwggﬁt

invention, the specific K 10 conductivity of water in which a cuLed coati ng
F1m whi cgprable COMPesHEAas 16 shatiretratArsilfe thids ssen AmPLER Bs
def i ned as foll ows. First, about 1 g of a cured coating film

i s peel ed %ﬁﬁﬁq:§°atln%N§léWeHaéx§§?PylW@ﬁ¥%ﬁﬁ hestiardiPesiddes. 15

Then, 100 g of pure water is put in a 250 m brown pol ymer bottle, and
furthers t heorcdurced vdagt iofg 1001 psienghedl ess . above is added. As the pure

wat er, pure water which is initially adjusted to 18 Merr]=cmis used.
Further, the polymer bottle containing this sanple is 20 placed in an oven
at 80[err]C and taken out after 96 hours, and the specific

conductivity (A) of weder MabpMioRh chR&YEINEEJUT THE COMUENTIION | m has been
imrersed is neasured at 251[err]C
In optical discs of the present invention, the specific
10 conductivity of water in which a cured coating f£ilm, which
| 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 1s 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



The calculations are carried out according to the follow ng: 25

7 s Speci fic conductivity specific conductivity (A

wei ght of cured coating film Speci fic conductivity was neasured
usi ng a CM 50AT conductivity nmeter -manufactured by TOA El ectronics,

Lt d. In the case of connerciaﬂly avai l abl e optical discs, 5
their specific conductivity can be ”Easﬂgﬁﬂ;ﬁ%ﬁ?ﬁﬂﬁﬁ tovﬁQg (A above,
and in the cas : ' t- cursy positién dhesi ve)
before it is uglé%@f?gscg‘g%g%%@ﬁgf ¥eaphibPE, CPRedsERRTIRE ThHbuct i vity
of water in which the cured coating film has been i mersed according
to the present 10 invention can be neasured al so by the follow ng
procedur e. SpetifAcgkasdupt Avety svaraad utiach usAngl er S¥ioPBT curabl e

conposition to a filmthickness of about 100 Efrr]. As the gl ass
pl ate, onecdmairictgvityefitter bantfiec el fondif? dlesseenire, Ltd.
conductivity is used. 15 (2) In the case where the ultraviol et
i rradi ati on netlhodhiescase obycomnereoimlly lavgitlableadpaiican, dAACAD3- L31 (120
W cm net al halide lamp with a cold mirror) manufactured by EYE
GRAPHI 6S theirC@pectiTc cendsetiutty din Ieermaasdereda agicordged &enbBpher e
and irradiation of 500 mJ/cnferr] (ultraviolet |ight actinoneter: 20
UVPF- 36 neabdvagt aned ihy tBE¥EcERAPHIES GO , ultiavidlste arriabdeout at a
| anp height of 10 cmto prepare a cured coating film (3) I'nthe case
wher e t he adntgeanitdloat (adhadiat) obefietdaik ilss used for bonding is

available, the specific conductivity of water in which the

cured coating film has been immersed according to 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 pum. As the glass
plate, one having no effect on the measurement of specific
conductivity is used.

15 (2) 1In the case where fhe 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. is 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



by flash irradiation, a flash irradiati on apparatus equi pped with 4
| anps -i s used under "a nitrogen atnosphere, which is 25 adjusted such that

i nput energy per shot per lanmp is 200 J, and ultraviolet light is
irradiated at a frequency of 2 Hz by
8 10 shots to prepare a cured coatﬁ%g film The | anp used

here is as follows, and the actual output, .energy fromthe lanp for the
above i nput? eXetgy tios Px§PRER| Busured coatyingfiiddi-on spectrum of flash
irradiation light fromthe lanp 5 is neasured using a spectroradi oneter
( USR- 20A manuf %@@uﬂéatpbysed herghi® ascfollaite i mnsy @cfttgm 300PHREN t o 390
nmto obtain the ultraviolet light strength and irradiation_anount,
whi ch ar e energyadjrest éfesdenpt far the abevavinguwr anegey derefdgfhRlievwso
W cn? and the ultraviolet irradiation amount is 12 mlJ/cnferr]. 10
(4) The direemisationg speckrpeepedfbish f¥oradimt iginadg gptateomsthe lampduced
in size to about 1 to 2 cmsquare and about 1 g is wei ghed exactly to
four déci red Mslassgsed using( §) spachr oBadidmdtrernwn UsR-208r mpouthetutred hy of
pure water is added, and further the cured coating filmweighed in (4)
is 15 addsthioAdnche podeinsegratedrframt30 wim dio i390i mit tal bptain the
adjusted to 18 Merr]-cmis used. (6) The polynmer bottle containing
t hi s sanplheltimvilcdedd lighénstrengtl esnditiB{dirat]iCrarthoakenwbithaéter 96
hours and the specific conductivity (A) of water in which the cured
coating fiddhusded 20cheghatnhkeselt neaseled lbtghs Hteempg€h is 19(W)cihe
cal cul ations are carried out according to the fol | ow ng:

and the ultraviolet irradiation amount is 12 mJ/cm?.

10 (4) The 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.

(é) 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



Speci fi ¢ conductivity of specific conductivity (A) t he

present invention wei ght of cured coating film (8) The specific
conductivity is nmeasured using a Cv 50A

9 conductivity nmeter manufactured by TOA El ectronics, Ltd.

The specific conductivity of water in ch the cured coating film
has been i mersed depends on the anount of water- _soluble electrol yte
conmponent LAACES VELSnTteheT clirR Y28y bY FOK Elgctropéfas obkd- upon
preparation of the conposition, it is preferred to sel ect those which
contain no (abSoRutBrflhdRefonductprity mirmategodnt yhorhcbhporened which
can be water-sol uble el ectrol yte conponents, such as reaction

cat al yst s aaafing fidar BagyPpen atveer sedprdapsndsd opy theeanpunt ypf cwake e
which 10 remain in polynerizable nononmers such as nonofuncti onal
(et h) acr ﬁ%@l&nelmwpﬁmﬁei eprponentth)slorbpdatfaomothencured copatimeri zabl e
ol i goners such as pol yester acryl ate, polyether acryl ate, epoxy
acryl abe, fddd-ur BhepeEones yirsre prepdredioousf the cemjplbsitiem addedsas
t hermal pol ynerization inhibitors, 15 antioxidants, etc.
Furt her, ¢inedferrked phosppetynehdésatvloich mdntatior no (abdetonpbdgatesewhi ch
are generated upon irradiation with ultraviolet light or side reaction
product s der miadmploamohets of cleuwnpodat edichn cahsbebratteesobllyle
conponents, it is 20 preferred that the photopol ynerization initiators be
sel ect ed electgolyhat cohpsrenmponsrit soamactionsoakhlasbsnasd
The raw materials for preparing the conposition of the

carboxylic acids represented by (meth)acrylic acid, which

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 urethéne 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



present invention are purified before use, as needed. As for the
acryl ates as described below, it is often the 25 case that upon their

synthesis the follow ng catal ysts or additives are used for preventing
pol yneri zati on, and since they act as water-sol uble electrol ytes which
i ncrease the 10 10 specific
conductivity in the present invention, those which have as a snal

wat er - sol utRecidiisciaasidpcd ivdhvenn bbeppsesente inventgan,ydd@se which For
exanple, in the case where acrylic acid and an 5 al cohol or al kyl ene
gl ycol arehalie ect lay smeddt edtes-sphuhesi ebectrolyfs \ainbfrdna@sglppesible
pol yacryl ate, there are used, for exanple, sul furic acid, concentrated
sul furic agrel,uggtbsphoric acid, etc., so that conmmercially avail abl e
products may contain them inrelatively large amobunts. 10 It is
soneti nes the cise dxdwatpleomier thel bysaveheéadl acrylic polidremidzall e nononer s
and pol yneri zabl e oligoners contain hydr oxyl am ne,- phenyl enedi am ne
used as$ a pbdoElr iatdldtylene gilghbbi &épe direetlat inesot ddartge symbnetss ze
For exanple, in the case where acrylic acid is reacted 15 with
al kyl ene( gpdy ey Iededeylgrcopr ppllyeneybatepe) tharsyyreaesiezyy for eRampdepxy
ester, there are used, for exanple, iron conpounds such as ferric
chl ori de, shrfutionaapoundeecatechtad saldaric acidamhodphte;icalakedld, net al
conpounds such as sodi um car bonat e, tertiary am nes, quaternary
amoni um setd¢ s, spuatiethaioynme2@ipYlydanaibalshe tiSrodicts iy tdvattadamteni al |y
avai |l abl e products may contain these in relatively |arge anounts.

in relatively large amounts.

10 It is sometimes the case that commercially available
polymerizable monomers and polymerizable oligomers 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 aminoacrylate by
transesterificatibn 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



I n the: case of synthesizing al kyl am noacrylate by transesterification
bet ween net hyl aecrylate and al kyl am no al cohol, there are used, for
exanpl e, sodium nethylate, di-n- 25 butyltin oxide, etc., or

par ahydr oxydi phenyl anm ne, phenothiﬁéine, di et hyl hydr oxyam ne, etc.,
for inhibiting ani oni c polynerization, so that conmercially avail able
products nma ontain these i.n relativel ar ge unt s. In the
case mherepgéﬁééhﬁuﬁaXﬁC%§%§&Pc&ﬁgﬁeaﬁa %#?%gkefgniﬁﬁﬂﬁwﬂ%ﬂﬂﬁﬁﬁé is used as
a raw material upon synthesis of acryl ates, the catal yst used upon the
addi ti on reacti®¥h tdfe [GSq whers @appdfuetopt 3h qﬂe{%ghcaaseé@y i85 cont ai ned as
it is as an inpurity. In this case, the catalyst contained in the
above capichizctamen icomeedciaal by ravamb dt £a prgehre tsyinmhlesdess off or

exanpl e, organotitani um conpounds such as tetraisopropyl titanate and

tetrabutyl a¢ifaitalse, HHd GAMYPERdesEHCHpas tHO d@iIEReMaldtion of e-
tetraoctyltin, dilauryltin oxide, and di-n- butyltin dichloride.

Furtherg ié%ﬁoﬁéﬁhé hg, G& .EQ@%saﬂB“ oh 0L APPULS: 35 as tag&ere are

i mpurities derive romreaction by-products or unreact ed conponents.
15 F I, it+lLs,ofte e e_t.hat f.h I i zab nomer s
and pplyné#&%ggﬁ@“olgéoﬁggé §%%%’d§?§!?%ﬁ%%ﬁ%} ?fgggéggé £8 %gﬁt%P%V%ﬁused
Phad ' or ol R MIUARRLE U1 3CRYRL FoBPE Soroduct Linditlld MREP 0200

ing i i al ] ai.l_abl | fr. i |

0 ey ST Bidoa A cBRpBLRGYLudl ML LRAP M acryl ate

titanate and tetrabutyl titanate, tin compounds such as

10 tetraphenyltin, tetraoctyltin, dilauryltin oxide, and di-n-
butyltin 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 chléride
contains sodium chloride. It 1s 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,



contains sodiumchloride. It is often the case that when acrylic acid
and et-hyl ene oxide are reacted, the resulting et hyl ene glycol is
included. It is often the case that when desalting is carried out in
order to separate this, ammonium 25 chlqride or the like is included.

Upon preparing the conposition of the pF sent invention,

12 each of the polynerizable oligoner and. pol yneri,zabl.e nononer
consti t ut i PRFR IRE (O &G 1gabdeaPtigpBRe M AP IRBIRGEIGRRAS MONONELt ¢ | ¢
wat er - sol ubl e el ectrol yte conponents as possi bl e. X The ,mai n
feature of ComEiFrddast they ERMPeFLtéornased re é%9§ﬁnﬁ§ﬁ99(ﬁ?qg?lgdﬁﬁsted so
that the Eggcific conductivity of wat er in which the cured coating
filmhas bbbitien@ateadsoduble’ elpghrpyY190CIBRIIIHEH &S RESSIB$ -doi ng so,
even i'n high tenperature and high humdity environnments, the above-
descri bed cont dthe awdrodiestuse @ff tBeepressipesinfenision Gt the
inhibited so that the durability of DVD-9 discs increases . .markedly.
The spéci f éempamiduicti it pdsfisigdesoi hhahi Ehe tre@idfiied conducddtityg ofi | m has
been i mersed may be 100 [err]/cmor less but is preferably 50
[err]/cm owatessirsiwidehs diteacturedr pggténgcﬁiﬂm&aq@e%r@w&@@{p@el y
inhibited. That is, the specific conductivity of water in which the

cured coatfngafiy Mmimuyeanor lesshmBsealbimmy she @vea 1B0hfehr]/cmbut is
preferably O to 50 [err]/cm since the contact corrosion can be nore

sufficient{ ¥nperatdidNd 8 gh 2emidity LROTrShfHd NG HOQPIWS-avi ol et
curabl e conposition of the
described contact corrosion of different types of metal can be
10  inhibited so that the durability of DVD-9 discs increases
markedly.
The specific conductivity of water in which the cured

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

preferably 50 puS/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 puS/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



present invention, an ultraviolet curable conpound and a

phot opol yneri zation initiator are used as essenti al conponents. As the
ul travi ol et curabl e conmpound, nonof uncti onal (nmeth)acrylate and

pol yfunctional 25 (nmeth)acrylate can be used as a pol yneri zabl e nononer
conponent. These may be used singly or th# or nore of them

13 may be used in conbination. In the present invention, acryl ate
and met hacPyy e ussgbtercomdrgdiiioad (Fet)adsAsand 1nvenga@hsinil arly,
acrylic acid and nethacrylic acid together are called (neth)acrylic

acid. 5 acrylayen artk netdwamy liabeetogebher akregca hied comdidacailadet he
physical properties of the cured coating film the necessary
pol ymeri zadheé simbleerly artydlioredidabhd netyameybiaracid togsdihegt @def r om

t hose bel ow and conbined to prepare the conposition of the present

i nvention.calléd gwttilsfeaotydric idfcidl0 each of the pol ynerizabl e nononers
and pol yneri zabl e ol i goners sel ected for the preparation of the
conposidion is Im the presembavvenpdonfi takbngduthfwitonsiategmthun tthe
conposition is adj usted such that the conposition as a whole is in the
above pEpettdl uaraticitd svidfy thengaredlboating fhkn palharerdczssaeymononer
whi ch can be used in the present invention includes, for exanple, the
f ol | owi ng. polymerizablihendrmumeinsn Gnidopall yinaet hilate yoé bt gonerd wes, for

exanpl e, (meth)acrylate and the |ike, having a group such as nethyl,

et hyl, propyglected yiromHose2 1aillow hedy combehydl, toopyepareGhedodecyl
hexadecyl, octadecyl, cyclohexyl, benzyl,
composition of the present invention. It is satisfactory if

10 each of the polymerizable monomers and polymerizable oligomers
selected for the preparation of the composition is in the
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 which can be used in the
present invention includes, for example, the following.

The monofunctional (meth)acrylate includes, for example,
(meth)acrylate and thg 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, iscbornyl,
dicyclopentanyl, dicyclopentenyl, dicyclopentenyloxyethyl or a

similar group as a substituent group.



nethoxyethyl but oxyet hyl , phenoxyet hyl, nonyl phenoxyet hyl,
tetrahydrofurfuryl gl ycidyl, 2-hydroxyethyl, 2-hydroxypropyl,

3-chl oro- 2- hydroxypropyl, di met hyl am noet hyl , di et hyl am noet hyl ,

nonyl phenoxyet hyl t et rahydrofurfuryl, 25 caprol actone-nodified
tetrahydrofurfuryl, isobornyl, dicﬁélopentanyl di cycl opent enyl
dlcyclopentenyloxyethyl or a simlar group as a substituent group

14 ARGt R daiiifveratdranl &e@hlthwlaﬁfee i lwges,

exanpl e, diacrylates of 1,3-butylene glycol, 1, butanedlol

5- pent anedg¥amp e nediRgryla asewtfadedr bt ylene hakeemldi ol /4 bUtanﬁééﬁéntyl
glycol, 1,8-octanediol, 1,9-nonanediol, 5 trlcyclodecanedlnethanol
ethylene gly&x@enqﬁngdmdﬁm(ﬁﬂmethyl-@b§cp€nt§mQ¢A¢kﬂui4ﬁ1h§ﬁane@ﬂpénopylene
gl ycol , pol ypropyl ene glycol, etc., di(nmeth)acrylate of tris(2-
hydroxyethyeqpsmﬁaﬂanykyﬂai, db@we@hﬁacdybételo$-$pmﬁnﬂdﬁﬂdbained by
adding 4 noles or nore of ethylene oxide or propylene oxide 10 to 1 nole
of neopent ytigyybmlecatigdimdtaniofl, aeéhglenedgbycol, pahtedinydeney addi ng 2
nol es of ethyl ene oxi de or propyl ene oxide to 1 nole of bisphenol A,
di - or tri¢hetd) agydm@mtlersf gdycol, triprophlenaegl ynelagdgiolypdopylleneor nore

of ethyl ene oxi de or propyl ene oxide to 1 nore of trinethyl ol propane,
15 di (netd)lpcoy) adtec of dhi (@iedlh)ehtrgilaed by adils (@-4 noles or nore of
et hyl ene oxi de or propylene oxide to 1 nore of bisphenol A,

tri s(2- hydngayetyaahyl )siceyaanate el r dineehhpecyybites of a diol obtained
trimethyl ol propane tri(neth)acrylate, pentaerythritol
tri (met h) asy yadding di pesiteaeropt oirieob fpetiiybhend) acide aire propylene oxide

10 to 1 mole of neopentyl glycol, 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.



20 caprolactone-nodified tris[(nmeth)acryloxyethyl] isocyanurate,

al kyl ~nodi fi ed di pentaerythritol poly(neth)acrylate,

caprol act one-nodi fi ed di pentaerythritol poly(neth)acrylate,

hydr oxypi vari ¢ aci d neopentyl glycol diacrylate, caprol actone-

nodi fi ed hydroxypivalic acid neopentyl gPycol diacrylate, 25 ethylene

oxi de- nodi fi ed phosphoric acid (neth)acrylate, et hyl ene oxi de-nodi fi ed
al kyl at ed phosﬂ§b¥?m:Nﬂﬂ%ﬁyl—Z‘PQﬁéph}d@ﬁ§}a@@?YkQYimorPh01ine,

15 . Al'so, Nvinyl-2-pyrrolidone, acryl oyl norpholine,

vi nyl i mi daybrelindazalioapt-oiaylaapralethynt o¥f mekivlefonmanide, vinydet ate,
(meth)acrylic acid, (meth)acrylam de, N hydr oxynet hyl acryl am de, or
N- hydr oxyeé¢§tates.y| @etdy,acayd ic scabtkyl(methpacrphpuidals Nhereof, etc., can
al so be used. Furt her, those which can be used in conbination

si mil arly hydroxymethiey lzginyiemidebl ernSnbyerokyet e ay lzalivesr iazdbl e

ol i goners, polyester (nmeth)acrylate, polyether (neth)acrylate, epoxy
(et h) dcr yébkel abteithamenpoveds) abeykafe, ebtc, cdi) also bd mustehie present

i nvention, the photopol ynerization initiator may be any publicly
known, commonl yFwsgeemnehaisthwhich whhche ulsedviml admicinaatilon cdmaandsy
represented by the pol yneri zabl e nononers and/ or pol yneri zabl e

ol i goner s tesethegvlymerimbider ednohsrt hachbds opol yoigmiezatza@ld niti at or,

t hose which 15 have a nol ecul ar extinction coefficient of 50 (I/nol.cm or
nmore at 37611igomkts nmolfyerstexanpeeh)asdybhaterubel wditmd Ngdtl@crylatel,

hydr ogen elimnating type ones that do not belong thereto are suitable

for the presen (meeNtacyylatee akethefe iMeth)acrylate, etc.
10 In the present invention, the photopolymerization
initiator may be any publicly known, commonly used one with
which ultraviolet curable compounds represented by the

polymerizable monomers and/or polymerizable oligomers used can
be cured. BAs the photopolymerization initiator, those which

15 have a molecular extinction coefficient of 50 (l/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 0f 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, 2-benzyl-2-

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



conmbination is nore suitable. 20 O the photopol yneri zati on

initiators used in the present i nvention, those having a nol ecul ar
extinction coefficient of 50 (I/mol-cm or nore at 370 to 450 nm for
exanpl e, include benzoi n isobutyl ether, 2,4-diethylthioxanthone, 2-

i sopropyl t hi oxant hone, 2-ch|orothioxantﬁ6ne, benzil, 2,4,6- 25
tri met hyl benzo Idighenylghosphine oxi de, 2-benzyl-2- ,
di net hyl ardizethopabrpepias) rRephéniF itk nkprity Iifiosppige oxide, etc.,
di met hoxybenzoyl ) -2, 4, 4-tri nmet hyl pentyl phosphi ne oxi de, etc,, and
further, @nchdlsEDES,cPEaTPAECEYDeC PRSI RG He¥PG IPRES: Réder than these,
1- hydr oxycycl ohexyl phenyl ketone, benzoyl ethyl ether, benzyl
di net hyl = Kettaldroxyieydlokexginphepyl 1ketensi -ganasaid- letdyé, ether, sbenzyl
(4-isopropyl phenyl) - 2- hydr oxy- 2- net hyl propan-1-one and 2-
met hyl - i - (dtimresthivdl tkieitegheByhyd2orpr poth il prupenvl-ggepasré-one, l-may be
used in conbination. Further, benzophenone, 4- phenyl benzophenone,
i sopht Bal opherwpeopdlpbengy) -3-hperoyy=2-methyligremayi-1sohei g8d érc., which
are hydrogen elimnating type 10 photopolynerization initiators, may be
used i n camdtindt-ilen.4-methyAshi hphenykrt? enatpand inp-propaphét-opel yatei zat i on
initiator used in conbination with one having a nol ecul ar extinction
coeffici eniayfbeb@iselt! nml conpinatione &AurdHer,o0bébBophensne, 4-preferred
1- hydroxycycl ohexyl phenyl ketone with respect to 15 curability and the
dur abi I i t yprafnlertedptietone, isophthaldphenors nat-kemacyilh 4t hmesbyle
phot opol yneri zati on initiator can be used, as a sensitizer, am nes
that do naiiphenylurd@rddeadditi, pnwhdtly neré Zaydmoyeareadiimnanin theeabove-

10 photopolymerization initiators, may be used in combination.

- As the molecule cleaving type photopolymerization initiator

used in combination with one having a molecular extinction
coefficient of 50 (1/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-dimethylaminoacetophenone, ethyl
p-dimethylaminobenzoate, isocamyl p-dimethylamihobenzoate, 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 éxcellent in solubility in the curable

components and which do not interfere with ultraviolet light



described pol yneri zabl e conponents, such as, for exanple, 20
triethyl am ne, methyl di et hanol am ne, triethanol ani ne, p-

di et hyl am noacet ophenone, p-di net hyl am noacet ophenone, et hyl

p- di met hyl am nobenzoate, isoanyl p-dinmethylam nobenzoate, N, N

di met hyl benzyl ani ne, and 4,4 ' -bi s(di et Ayl ani no) benzophenone. of
course, it is preferred to select for use the above- 25 described

phot opol ynef3ERLisei-Otni ti ators and sensitizers from t hose which are
excellent in solubility in the curable conmponents and whi ch do not
interfere wthIfl tisapreiferredghp use ultraviolet curable compositions

17 transm ssi on. It is preferred to use ultraviolet curable
conposi ti oftsich arewliicfniar etl irqumdtahpéopmiemerdarare 10 A[prdfc@rekdt is
preferred not to use solvents. If used, it is preferred tolimt the

S amount tgh@ deVRle 39198Rkk . asTPAsiPl 6+ LR PheredseaWhsr €imit tPating of
t he above-descri bed conposition is done using a spin coater, It is

breferised dioafl 4l of NevenSaesthi1] 0a2Ghdfsinte. 11800nI EaSe A1l the case

where a relatively thick filmis e obtained, It may be adjusted to

100 10 1, Q0¥ S R apove-A8sLPPERMBARIII AN A SEhBRLERENh i Qventi on

may i f necessary be .bl ended as stil er additives ther

pol ymeri zati.qQn d.nphki kit ors, .ant.Loxi ts.r ented .+ hikndgpe
Phenol s, - Hao G bt et LenBeEEerEan! Co (RRNARE Ul lbooss ty BCFH 20
coupling ag represent.ed 15 epoxysil ane, percaptosilane, |

(net h) acr ’gq‘qtoziﬁg,a'%t??%" Jafhd:q{em?ase WherRed| ﬁei?B%YeJt% gt ovie- W rdiso
properties. These are sel ected for use fromthose which are excell ent
i n sol ubi |ke ybtained, it may be adjusted to 100 to 1,000 mPa-s.

10 To the composition of the present invention may if
necessary be blended as still other additives thermal
polymerization inhibitors, antioxidants represented by
hindered phenols, hindered amines, phosphites, etc.,
plasticizers, silane coupling agents represented by

- 15 epoxysilane, mercaptosilane, (meth)acrylsilane, etc., and the
like in order 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.



i n curabl e conmponents, which do not interfere with ultraviolet
transm ssi on, and which contain no or mnimzed anmounts, if 20 any, of

wat er - sol ubl e el ectrol yte conponents. Upon preparing the
conposition of the present invention, the chem cal conposition is
appropriately sel ected such that t h& physical properties of not only

t he above-descri bed phot opol yneri zation initiator but also of the
conmposi tion 25inceeltioagabsheaphysitalberdsserin ébeotaser il @ B¥Rdi hf) | ayer
are suitable for a DVD. 18

Si nce two Kubist daoepedr bybohakaken the dsxmsfteamdyDpei trackedi oris dr opped
by m stake, the substrate may be cracked or peel ed off fromthe

adhesi on §Gﬁﬂ@@epffofppmvéhe atihesion swrface. pfefpreeent hehighelt is
conposition of the present invention be 5 prepared such that the nodul us
of el asti gingfegfreghéhetr éde compesbtiony df [thed preseatl i006nkPan peef er ably
1 to 500 MPa at 30[err]C. As for the ultraviolet curable
conposbt i mreglarede spceseéhtit the moehis of dliasitd citef efr edet batedot only
the specific 10 conductivity of water in which the cured coating film has
been doatdmgedibm d$et 1i hoal speCiMPed prufgeablly al $6 that Mbheawat er
absorption of cured coating filmbe set to 1 to 7 ww% If the wat er
absorpti orggeg_below 1 wt% then after renoving the disc froma high
tenperature and high humdity tester, bubbles 15 readily occur between

St L SCRIGE S SR s S
adhesi ve Q%Q%Qtaohqllt is preferred that not only the specific
10 conductivity of water in which the cured coating film has been
immersed be set in a specified range but also that the water
absorption of cured coating film be set to 1 to 7 wt%. If the
water absorption is below 1 wt%, then after removing the disc
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
informatiog. 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



tending to lead to an increase in error in reading recorded
information. Water absorption exceeding 7 w%is not 20 preferable since

pi n-holes tend to be formed in the thin film of a netal, such as, for
exanpl e, al um num In this case, the water absorption of the
cured coating filmcan be neasuredl8s foll ows. First,

according to (1) to (3) of the measurenent of 25 specific conductivity of
wat er in \EIFdimg dor ddpecmathag Bi phn IS Kid¥Heen i mersed, a cured
coating filmis prepared simlarly and the water absorption of the
cured coating fihHemuld nawaedesdcurable composition thus adjusted is 19
according to the nmethod B of JI'S K7209-1. . The ultraviolet curable
conposi t i omsedusinadjhgs pegseat inventien, | wherhogdddentwiongaRstsatedhen
bondi ng two substrates each having an information recording |ayer
t hereon, osadathitdving arhiimfbrmatioh dec¢dedinmg laveds thfenemner ical waiehf or med.
In the present invention, two substrates, on each of which an
i nf or mé&t i orhirecirldisng fl aidif eirenkakinds edf wha tdricdnteaienScameldi.n In thd i | m of
a netal or inorganic conpound, are opposed to each ot her and
i nt egr at edbtesathiiewerndoesi aoro Fhesexaeds enin it edhmihdah eif ect of the
present invention is exhibited particul arly remarkably when the
respecti veimiimiat ion recoridiagganier chspbamitsa towh sdhiitaht iceg tehe st wothhnn
films to be bonded to each other are a conbination of different kinds
of maf €rm af whingdtaderer dahergadi & f esrepoend N @t epipoaled moaeath st andard
el ectrode potential . In the present invention, a substrate to be
bonded to other and integrated to achieve adhesion. The excellent
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,



anot her has an information recording layer including a thin filmlayer

provided by forming a thin film and the entirety of a portion
obt ai ned therefrom by excluding the substrate 20 itself is called an
information recording |ayer. The outernost |ayer of the information
recordi ng | ayer neans the follomﬁng l'ight reflecting | ayer and
semtransparent film As | the substrate, a_heat resistant the pl astic
resin inglyddpgr ERdnspdrpage tRe (picgiost dgyers 1ng ugﬁgséntgggheat
resi stant thernoplastic resin transparent substrates mhicg.age to be
bonded, orFe@meckive infRrBARAPR oReFREGIRT N Yedifer $hate IPanitASt e49NTt

respectively, ' ' ) 20 i ncl udi ng
thin fil nerefd adténguileyessanfaybe sseml tanapanenthdilm, thespetalse
information recording layers, that is, the |ight reflecting | ayer and
t he senit renmsypdtentingi lswcht hayess alnclude, darsexanpiley sdeminyfepsdi ncl ude,
for exanple, alumnumand 5 nmetals conposed mainly of alumnum and gold
and thé | mortgdrs composedompdnhysof onbuminim ngrsudeldapads thecLngegapse
exanpl e, silicon based inorganic conpounds such as silicon nitride,
silicon cardmppeingis siohistatutthg senti hewewm lofcldidef,efomt examplri nds of
material that will cause a difference in potential in 10 the standard
el ect r ode sidtienn dlasiedcindeganior cexpopids such as edibicoat néréflea net al
conposed mainly of alum numgold (Ilight reflecting
filmsem tgidnspar erirbfiidempr $héitoght Thef lceobingtion ofi dhffsremnt
particularly limted inits material if it has a reflectivity of 45%
or nore fdtirald afemateataflotheeadihyy cdvise rd atinfifiedremoshiine poliential in
semtransparent filmis not particularly
10 the standard electrode potential includes, for example, a
combination of a metal composed mainly of aluminum-gold (light
reflecting film-semitransparent film). The light reflecting
film is not particularly limited in its material if it has a
reflectivity of 45% or more for a laser beam for reading
15 information while the semitransparent film is not particularly
limited in its material if it has a reflectivity of 18% or
more for a laser beam for reading information. At any rate,
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



limted in its material if it has a reflectivity of 18% or nore for a
| aser .beam for reading information. At any rate, in the conbination of
different kinds of material that wll cause a difference in potential
in the standard el ectrode 20 potentialy the effect of the present
invention is exhibited remar kabl y. When each piece to be

bonded is vi f ' [ j
(ot rancy Snehel CI0Ch0ep gt DL ATREN AR TN S50 e LBl Lpheecther

subs ernost | ayer
reflecting film .25 and sem transpar.ent. film.i i.nf LAN cording
1 ayers %acﬁ‘r QthRE %ﬁf@?ﬁ:@pgf Vé?/gréﬁ? nlrftlheeﬂgr}}t%lri %%iar? o?’%aqta%ﬁ Ffégor di ng
| ayers. The quternost | ayers.are honded together Ul .
21 wﬂﬁﬁ&&héegﬁFF§§Pélg%l@uﬁgglgh%cﬁﬁ%é%ﬁ%ﬁﬁ?agﬁn%hgéﬂghgﬁlggntact
each other directly, with the interlayer. sp bet n_th | i ght
reflecti ngd’f"iel%(ié(n ot RIS B gpﬁngbﬁ?gnﬁ]ﬁ Io%cgcé}engf\g%%ostiggf)relét ly joined by
the cured film_of the conpgsition. 5 I n short, usin he t
substr&tes conpgfi SRt nkSAREL £BR tWo S?Qﬁﬁﬁ%ﬁ%ﬁ;q9$ﬁﬁ%§}n8nggggﬁm8€?%?nDst
| ayer of which the thin filmof different type of materjal |s _forned,
the ul tradesiading laygrsp 8“08%68???%“%%21%%% Ao PHE pitbgeﬁ Pnvention
IS provi ded between the thin fil ns;, the e ar anggd gg oggoze 10
each ot herfilth@f érléfﬁéﬁﬂédtﬂBﬁePﬁe?‘?t%ﬁba]th%?% [, the ultrpXyPLpht
light is irradiated through either one thin film .or b%Lh the thin
films to COMAYE OREPOSAHBEENT REROLOLIRT ctf e Preseddt ity ettt 35 ntegrat e

both substrates with each other. . , Thus obtai ned is_an ogtical di sc
havi ng at praxidesl bshtwegn the thin films; they are arranged to oppose

10 each other; they are bonded together; and thereafter,
ultraviolet light is irradiated through either 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 ultraviolet 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 pS/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



15 stracture conprising two substrates having information recordi ng

| ayers, respectively, on each outernost |ayer of which a thin film of
different type of material is formed, the thin filns in the respective
substrat es bei ng bonded to each ot her through a cured coating film of
an ultraviolet curable 20 conposition édntaining an ultraviolet curable
conpound and a phot opol yneri zation initiator, wherein water in which

t he @nodd dedaeindg thel prhtiecbies ¢omerlatisagiay beebiohded to each
conductivity of 100 [err]/cmor |ess. In the present invention,
as descri bedthegboven thestbise, 28hd idngeat iget epabsliayayerareffeteedxposed

i nformation recording | ayers may be bonded directly or as the case nmay
be, proteddtyl eogoat chagdr préduchpraf et ivlg talvd ctlleitn chirkbdemay be

22 provided and the protective coat |ayers may be bonded to each

ot her. | n ¢dmmsddsen theatpioiegt areulioaviahsr suarebleocorgound andual |y
froma cured product of an ultraviolet curable conposi tion contai ni ng
an ul t SavigHatopolyalelré zacdpauhdi abdter. Snphatiepohyeprikzatpontéatiiveat or. In
this case, the protective coat | ayers nust be transparent to

ul travi ol efodti dhtyerkhaust beuttaAvporeit ciy alllterasdresi tightf orTiide
protective coat |ayers is preferably prepared so that it is excellent

i n adhesi afl iravioletbeutrabhe oviposbsioexpnseathd arerteet ivBecbatolapéreon
recording 10 |layer and the cured product of the ultraviolet curable

conposi ti as pgrederabliyhprepaccuahesethde Stibisd reddces lleheviideddhesiom td a
protective coat |ayer on the outernost |ayer of the i nformation
recor di ng dayerha euberaiedtr bRpopeat Bgféverft@e information recording
10 layer and the cured product of the ultraviolet curable
composition. Even in the case where the substrates provided
with a protective coat layer on the outermost layer of the
information recording layer are bonded, the protective coat
layer is in a water-absorbed state under high temperature and
15 high humidity environment and hence thé water-socluble
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,



| ayer is in a water-absorbed state under high tenperature and 15 high
humi di.ty environment and hence the water-sol uble el ectrol yte
conponents in the adhesive cured coating filmcan transmt through the
protective coat |ayer. Therefore, even when the conposition of the
present invention is not in contac€3with the outernost | ayer of
information recording 20 layer directly, the effect of using_the

conposi t i A RAbheutermostedakeri Al cmrieh the diHinpifidd 85 9HgﬁeﬁeBVD-9 di sc
which is excellent in durability can be obtained. . The
optical ditPepodyimaseriathishéonpede- teradidddy ultrgviedeti ¢éI8baPPFayer
can be obtained by providing the 25 ultraviolet curable conposition of the
present i riventdomposrtion to preusde onePBrtemitivenfcoati dayernsoBRERCEf Ohhi ch

is formed on one of the two substrates conprising information
recordi ng 4 ayeres coating film of the ultraviolet curable compgsitiongn each

outernost layer of which the thin filmof different ~  type of material

i s forded;ther gdicatiidigaulatr atktoheioléghtuale compasigiednpysichonayo
provi de a protective coat |ayer conposed of a cured coating film of

t he ul travoolmety curtaliee oforpeskypenaccérdimy fr dliediprgsentullnvantobst
curabl e conposition, which may or may not be of the type according to
t he presentontraderitigomn ultrawanietncugalhe ubemoningl etndcar abl e conpound and
a phot opol yneri zation initiator between the protective coat | ayer
of one substictaipe laynek rtilra tiilonn ihii k habbrt beteedrerthel @ rulesttriatee copposi ng each
ot her, or between the protective coat | ayers of both substrates

opposi ng ebgyewtderondeuthisngatbeand thet tigien hisrim arfd ther adhati ng
ultraviolet Iight through either one : :

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 intoc 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



of or both of the thin filnms 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

| ayer may be of two types in |ayer 2gonstruction. (1) An optical
di sc having at | east a bonded structure® 20 conprising two substrates

havi ng information recording | ayers, , respectiyv , eac er nost

| ayer of #&crRIattRi § FFﬁ?g?s it Eﬁ?f%ﬁ%ﬁnéﬁb%éﬂ%%%%apgﬁﬁglo?sgﬁérned, on
one of the thin filns |, a prqtective coat |layer conposed of _a.cured
coating fiTHhskecss belnﬁr&ﬁEﬁ? stegetrer cﬁqg’qqrﬁﬁggﬁgﬁﬁﬁgpf6%9d8§, t he
coating 25 film being obtainped froman ultraviol.et curabl e conpo igion
containindjéhlﬂﬂﬂﬁﬁﬁpéﬁétcHﬁPB%?ecﬁ%ﬁﬁﬁ&ﬁﬁp%uﬂ99¥alnlngpﬁBt835F9%EP§? tion

initiator, the protective coat Iaxer,of , , .
24 orrurgbken conpesndapad anBhoherehymerizahion dndtdpher  of PEREL D

substrates being bonded together by the cured coating filmof . the

ul t r avidol ethe wrdtica lc ipesiisi 6haseRtarhred bh thalt & "eter in whighappe
conmpound and a phot 6pol ynerization initiator, wherein 5 the optical disc
i s char act@rieceddat ingatf idmwafethepnpipreati v coat layead hésabrRy fil m of
the protective coat |ayer has been i mrersed has a specific

conduct i viinmeafseDhaserar [sheridicl essductivi{R)oArl MpniSdam dirsdekavi ng at

| east a bonded structure conprising two substrates having information

recordi ng {Ayerny, opkd daASREEL wak¥ngoat eashs O efdiidd |sayeictafrewhi ch a thin
film of different type of material is fornmed, on each of the thin
comprising two substrates having information 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 éoating film of the protective coat

layer has been immersed has a specific conductivity of 100

uS/cm or less.
In this case, it is preferfed 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



films a protective coat |ayer conposed of a cured coating film whi ch
transmts to ultraviolet |ight being provided, the coating fil mbeing
obtained froman ultraviolet curable 15 conposition containing an

ul travi ol et curable conmpound and a hot opol ynmeri zation initiator, the
protective coat |ayers of t he both2gubstrates bei ng bonded t oget her by
the cured coating filmof the ultraviolet curable conposition

cont ai ni nglayer and @l praviestavecaeabl kaywrpound and a phot opol ymeri zati on
20 initiator, wherein the optical disc is characterized in that wat er

i n which the clihed tecaniicglf effireot ¢fetlpr @meaante imygntion ipsayer has been
i mrersed has a specific conductivity of 100 [err]S/cmor |ess.

I n this casehiliteds nptebedyednt 8 D¥R- % hai sxb dweerides dhiebettovesdesapobedi on of
the present invention in bonding a protective coat layer and a thin
filmor indedistrurturet boti eéscoat a DVD-17 disc corresponding to a

25 | ayer and a protective coat |ayer. The technical effect
of the5prebepdr igtrenttivae is whichekino bof ethendVipill Wiissa ab¥Db®ndedcthavi ng
t he above-descri bed | ayer structure but also in a DVD-17 disc
correspondédth texher. 5 | ayer structure in which two of the DVD-9 discs are
bonded to each ot her. As the optical discs having at |east a

structure KO e Siptd chWodswbst hat Bsg haty | s s thizorsaticanreecor di ng
| ayers, respectively, on each outernost |ayer of which a thin film of

10 di ffer esbmpgiREnef tit elubslk raselonaetng t hefdhat ifor recordiheg layerksywo
substrates bei ng bonded together by the cured coating film
respectively, on each outermost layer of which a thin film of
10 different type of material is formed, the thin films on the
two substrates being bonded together by the cured coating film
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 1is 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



of the ultraviolet curable conposition containing an ul travi ol et
curable conpound and a phot opol yneri zati on initiator, there are
optical discs having a set of thin filns 15 of different types of naterial
(two sheets of thin film and optical discs having two sets of thin
films of different types of materiéaP (four sheets of thin filn,
regardl ess of whether . or not the protective coah'laé%r i S.,present.

The opti cdivaditddn filmgadpngaghseisoiiy RrEaRges oPmsR6f © iFFeFéﬁ?-ki nds of
material 20 is a DVD-9 disc. The optical disc in the case §here
there are two J&escempositipni affthesprgsent rlidyvemt ignnganoPenat i 4
corresponds to DVD 17. The optical disc in the case where there are
two sets ofor DVD-RBMs bif| kbeotedritabmttyaands &VOrkt efi dhecHr1bePoBt ai ned
by 25 bonding two optical discs each having one set of the thin filmns
of differempei nds of material such that for both discs, the thin film
havi ng a higher ultraviolet transmttance of the _

26 5 two this fthenbeat cashstast thexmoplagdd oriraperageat spgen

The conposition of the present invention can be al so used for DVD RAMs
of the rewildstiatet,ypbeae B¥D Reofis¢tie fwi teimple, polygerbongte, As the
heat resistant thernoplastic transparent resin substrate, there can be
used, for wxXamuthylpalkeybackbghate, amorpipobs metlydlefétisaceyicat e, anor phous

pol yol efins, etc. In the present invention, two heat resistant
t her mopl asti ¢ tIrandpapertenesinvenbsonateso leateastsisftamti ch 10 an
information recording |ayer is |am nated, are bonded to
thermoplastic transparent resin substrates, on each of which
10 an information 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 pS/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;



i ntegrate them such that their respective thin filmsides are opposed
to each other, by irradiating ultraviolet |ight t hrough either one
thin filmor both the'thin filns toward the conposition of the present
invention to cure it. The 15 irradiat&gn of ultraviolet light is
preferably perfornmed from the side“of the thin filmhaving a higher
ul travi ol et ., transmttance if_the irradiation with ultraviolet, Light is
perfornedJéﬁpflﬁ6l§9tHéFrBﬁéo%?tt}%QQWNQP?qIﬁ%& ComPOSltlonTﬁ8 BPPYtAF di scs
having the protective coat layer as in 20 (1) to (2) described apove can
be obt ai néd BFPLECEEVEI R§RENLaYer ¢PRRORADI: o GP&B e CR8hpBEi 16 bnt ai ni ng
an ul travi ol et curabl e conpound and a phot opol yneri zation initiator,
such theatlhapaiolatwARERD AR EPRRRSAtoIRY theRsRIFOViiAgREuRRd coati ng
filmhas been i mersed has a specific conductivity of 100 25 [err]/cmor
| ess, bet wddramiiodeti chsabhet apmREBLEE ¥t cxprdeipdng Ag ultrayiedetmt i on
recordi ng | ayers, on each outernost |ayer of which the thin film of
di f f er ént aunse lef cempevndl and @ ophelopolymerization initiator between
27 irradiating ultraviolet Iight onto the conposition to provide
a protectithe eostelcajre corposerenfoh eng ellsdaritegapd whef thin file
ul traviol et curable conposition; then providing an ul traviol et curable
conposi ti arf ddwt aithiemgsahstratavoppesing anlr althergompobativasd hhe
phot opol yneri zation initiator between the protective coat |ayer of one
subst r at e randt etdtd viehicnati Layers obHfbeotie tbhshratelssopabeioppesthgotaeh;
ot her, or between the protective coat |ayers of both substrates
opposi ng daotdimghéhem togebbeadi ngnd hismradigetimegr wlamd viiodedi dight
ultraviolet |ight

10 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.
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



10 through either one of or both of the thin filns to convert the
conposition into a cured coating filmto integrate both substrates
wi th each other. Upon curing the conposition of present invention
W th ultraviolet light, as the continuous light irradiation system 15
which is publicly known, a commnly used8system can be used, for
exanpl e, netal halide |anp, high pressure nercury |anp, etc.
However , auktzast aletadiigihitod ssperénrned nee ethntefane ddash is comppaetefie
uItraV|oIet curabl e conposition can be cured 20 sufficiently with a
smal | er anbur vEressiqpt thae thethe ordenvehtfimmainicoosiosesds tioght
irradiation system and that by usi ng the conposition having the sane
chem cal cohbbsiadands. To fheripetd fane domdedt disty dhewdleshiacaish t he
cured coating filmhas been i mersed can be nade |lower (In the present
25 i nventionce i s dis nragieattedn sydt preferaklerfledsh dramdiladgion is
ultraviolet irradiation system. In the present invention, the
flash i5rachatiesh aft 3 to 15 times. 28
ultraviolet light is perforned so that one flash is conpl eted - in a
very short tinelorflidsh aldeavibletoir nadiasbmpndhdre can ba hiskesleconds. To
fabricate one bonded disc, the flash occurs once, or is repeated, and
pr ef er abl ypibaisdl y rkrasirgt icommosly bsedrtlethwidlet tld ghi tsomeges, for I n
flash ultraviolet irradiation, there can be used publicly known,
comonl y useshplld,r asdteilethaliiglet 1anpseeligh ofressureexamauey Mmampls, hal i de
| anps, high pressure nercury | anps,

xenon lamps, xenon-mercury lamsp, etc. Examples of lamps

10 having sufficient durability to 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



xenon | anps, xenon-nercury |anmsp, etc. Exanples of lanps 10 having

sufficient durability to endure repeated em ssion of - flashes carried
out in the present invention include a xenon | anp. Si nce use
of the above-described ultraviolet |ight source as it isresults in
the emitted ultraviolet light being a #8 continuous light (i.e., the
systemis a continuous |jght irradiation system, a flashing |ight

em ssi on aPPETERIS s and 1y g $hQrbyr chibRdialgian Giimen as dioywiRaedi With
mechani sm for flash irradiation to enable flash ultraviolet

i rradiati oSk GeeRtired for, bRndisg nay oF Wl i s rhhet o ecdlesbaibedd,
for exanple, a 20 circuit having serially connected a capacitor for
condensi ngFontinugms dHghde irzaddptienrsyotemolwtide tshwprnessimy wavéiogm

upon di schargi ng, the above-described |ight source and an

el ectrode.to a very lopy legeduvithgut| dahaging alieoligtf drmeadiont irecondihbe 25
conposition of the present invention by using a conbination of t he

ul t ravidol ekaydmht source and flash di schargi ng mechani sm bondi ng by
curing can be performed with a reduced power

29 consuiponocoaddciting $heshenliraaih st drdadimtdengodpaied with

those required for bonding by curing using the above-descri bed
cont i nuouPt€ightreidr taditagnonns§ysred 1iviit eo uppires Hilgeauiblel pgovided to a
very low |l evel without damaging the information recording 5 | ayer.
Upon condusttiwegnf theh ablotveadesteibed rsaubsttiadry arld ithe ultrprébeeted that an
infrared Iight blocking filter be provided
light source so that the composition in an uncured state
10 Dbetween the thin films can be bonded by curing while blocking
the infrared light in order to obtain a final product DVD disc
with less curl.
Besides DVD, there have been conventionally, for example,
a magneto optical disc (MO) having one récording 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



bet ween t he above-descri bed substrate and the ultraviol et | i ght source
so that the conposition in an uncured state 10 between the thin filnms can

be- bonded by curing while bl ocking the infrared light in order to
obtain a final product DVD disc with less curl. Besi des DVD
t here have been conventionally, for exaﬁBIe, a magneto optical disc

(MJ) having one recording filmof a 15 lam nate structure for one-sided
recor di ng, Uk@vigdet cunsdilpc adheaave/ 57 | sl gh tiitde fhsFsese( PeEdtdi ng
| ayer) /silicon nitride/alum numreflecting | ayer/protective |ayer for
an ul {alvriglver) amdalslaadwashadf therelid. a Thegréodcopincaltigrccase,
having two recording filns for doubl e-sided recording of a 20 |am nate
struct ure shete ds pol pemstidddtieyskhatobhe standand gdeThreds pr&evEdphy
film/silicon nitride/alum num reflecting layer/ultraviolet curable
adhesi ve/ adxeridiuifierentiradfddecti ng | ayer/silicon nitride/ TbFeCo (recording
film /silicon nitride/polycarbonate. 25 However, in the fornmer, in
t he inteer| ayer Hpacds diet,wade effecthef| tyersredendi fifroregritioki igs of netal or
i norgani ¢ conpounds there is no ultraviolet curable resin, and in the
| atter theparticularly remarkable, and cannot be exped®d by melredavi ol et
curabl e adhesive in contact wwth the sane net al (alum num and
sandwi chedapiefiahy .t ol lpaiefone, vlhrevibket casesble prdteertdvies coatpogsi bility
that the standard el ectrode potentials are differentiated 5
Ther ef or e, agdret efdrect ldfghtheeflesenhgi Avemtfon 4 Sconventdamiilc vhar kyded
remar kabl e, and cannot be expected by nerely

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 adhesive,
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



applying to DVD-9 an ultraviolet curable protective coating agent for

alight reflecting filmfor a conventional one sided recordi ng MO or
an ultraviolet curable adhesive for a light 10 reflecting filmin a

doubl e-si ded recordi ng MO The effect of the present invention is
expect ed when the layer is in direét contact with different kinds of
mat eri al has the specific conductivity of the imersion water within a
speci fi ed @Rl hasgsr grepsedprundt pepodieentsy af theppregent a 15

hot-nelt adhesive or based on a cured product (cured film of an

ul travi ol etn&ntalsice conpositi on. The present invention, whi ch uses an
ultraviolet curable conposition as an adhesi ve, clearly has superi or
ef fects in thatFiss, prasediscmiéhei phasthic substyatesfip Mﬁécﬁeéuﬁpe nts in

properties specific to DVDs such 20 as the requirenment of small curling
even if thenmetalyshénediidm is lamipatednin girndpmlianid iies cad leonBiihg- or
after the bondi ng, and that it can further increase the productivity
of bondi ngcorrespopadingi tohdbe. reco28ed information, and oENBODSWENT®eOF THE
| NVENTI ON Enbodi ments of the present invention will be
descri bed phastic substrate in which a 10-30 nm semitran®parent dbtiai| based
on preferred enbodi nents of the present i nventi on. First,
one di sc- | £k plfagtolad dsbdtmdnheted wvhi thregllzities calrhemetdltsthin filmis
| am nated on irregularities called pits, 5 corresponding to the recorded
i nformat i cdbresebaid ndi £ thikerecorded information, are prepared.

Then, an ultraviolet curable composition is prepared such

10 that water in which the cured coating film has been immersed
has a specific conductivity of 100 puS/cm or less and the water
absorption of the cured coating film is 1 to 7 wt%, using two
kinds or more of polyfunctional (meth)acrylate having two or
more (meth)acryloyl groups as a polymerizable monomer or

15 polymerizable oligomer, and optionally a monofunctional
mononmer, as needed, and further using photopolymerization
initiators in an amount of 2 to 7 parts by weight per 100
parts by weight of the liquid ultraviolet curable composition,
one of the photopolymerization initiators having an absorption

20 wavelength in the region of 370 nm or higher and having a
molecular extinction coefficient of 50 (1/mol:cm) or higher in

a wavelength region of 370 nm to 450 nm, and another
photopolymerization initiator being of a molecule cleaving
type or a hydrogen eliminating type, which is not encompassed

25 by the range of the former photopolymerization initiator. -

The above-described composition is coated on the metal



plastic substrate in which a 10-30 nm sem transparent thin film of
gold is lamnated on irregularities called pits, corresponding to the
recorded information, are prepared. Then, an ultraviolet curable
conposition is prepared such 10 that water in which the cured coating film
has been i mersed has a specific cé%ductivity of 100 [err]/cmor |ess
and the wat er absorption of the cured coating filmis 1 to 7 W%
usi ng two thin fiilpdsuatassr for ABHGE urr T thist Hid&ryRRLB2REDi ng two or
nore (meth)acryl oyl groups as a polynerizabl e nonomer or 15 pol yneri zabl e
ol i gomer, &imt-dptkieomdlalsis svhetuatei andla 10-3GgWb@eld as needed, and
further using photopol ynerization initiators in an amount of 2 to 7
parts by wesmttrapeparedt filmpdeméndyededipe-like pdastdy ¢upstrapolat

cur abl e conposition, one of the photopol ynerization initiators having
an absor ptharde®Guakawdlagnghle samiheansgsvenboffidzo swnf@cehiigheprasddhavi ng
a nol ecul ar extinction coefficient of 50 (1/nol.cm or higher in

a wavelsengtd tregimetadf t3i® diltosdbfacen dHdraviohet light is

phot opol yneri zation initiator being of a nolecul e cleaving type or a
hydr ogen elitddiaitety fingme onshis¢dei srnbbtensbdeassedhe2Handechdisange of the
f ormer phot opol yneri zation initiator. The above-descri bed

conposi ti amite aoaf adrcortd FermetabvbD-9 disc.

32 thin filmsurface of a 40-60 nmnetal thin filmlam nated

di sc-li ke plastic substrate and a 10-30 nm gol d sem transpar ent
filmlamnated disc-like plastic substrate is bonded such that the
sem transpexamrHEd | m surface i s opposed 5to the metal thin filmsurface.
Utraviolet light is

10
Next, the present invention will be described in detail
by examples. However, the present invention is not limited to
these examples. In the examples, "parts" indicates "parts by
weight."
15
Example 1

Twenty six (26) 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

20 moles of hydroxyethyl acrylate, 24 parts of 2-hydroxy-3-
phenoxypropyl acrylate, 17 parts of UNIDICK V-5500
(manufactured by DAINIPPON INK AND CHEMICALS, INC.) as
bisphenol A type epoxyacrylate, 20 parts of ethyl carbitol
acrylate, 1.5 parts of ethylene oxide-modified

25 trimethylolpropane triacrylate, 0.2 part of ethylene oxide-
modified phosphoric acid methacrylate, 0.3 part of ethyl

dimethylaminobenzoate, 5 parts of 2-hydroxypropyl acrylate, 2



irradiated fromone side or both sides of the bonded disc to unite the
two to' forma DVD-9 disc. EXAMPLES 10 Next, the present

i nvention will be described in detail by exanpl es. However, the
present invention is not limted to t hese exanples. In the exanples,
"parts" indicates "parts by wei ght 33 15 Exanmple 1

Twenty six (26) parts of urethane acryl ate obtai ned by reacting 1 nole
of pol yt etpatfet )l @énd ,FFeamethpleenteyldighanylphospdspyr grdde @Bl @s of

i sophorone diisocyanate, and then with 2 20 noles of hydroxyet hyl
acryl at e, phptppolynefrizalyygnokypiBiator, gphkroxanteppt acrylate, 17 parts of
UNI DI CK V- 5500 (rmanuf actured by DAI NI PPON | NK AND CHEM CALS, INC.) as

bi sphenol HydypgBROGpAGHYLakeLtoRE Werd Snbiedtdid diakbited at 0°@cfod ate,
1.5 parts of ethylene oxide-nodified 25 trinethylolpropane triacrylate,

0.2 part Iﬁhﬂy@%n%r%éﬁqg'a pal% g { b o RhRsRIeHC vathd Bt Racryl ate, 0.3
y [ | am nobe

part of et nmet hyl a zoate, 5 parts of 2-hydroxypropyl
f

acryl alse, Qirable composition. Using this composition, 3fhe dur
2,4,6-trinmet ;Fbenzo§1gﬁp enylgﬁos iné’oxfgg as é ! phot opol yneri zati on

| ni tiator ’of?‘%gg‘bfocl@r ‘io%n%tfeflﬁisc, Y 4L oX YLy Ll %%fﬁ-‘é‘ti‘%%\t%g”%f"‘%’éeg" xgd and

di ssol ved at or our ' to prepare a pale yellow transparent

U|trav'0|euhich the cured coating film has been immersed, and the water
absorption of the cured coating film were evaluated by the

'following Test Methods 1, 2 and 3, respectively. The results

10 are shown in Table 1.

Example 2
Fifteen (15) parts of urethane acrylate obtained by
reacting 1 mole of polytetramethylene glycol (molecular weight
15 850) and 2 moles of isophorone diisocyanate, and then with 2
moles of hydroxyethyl acrylate, 22 parts of 2-hydroxy-3-
phenoxypropyl acrylate, 20 parts of UNIDICK V-5500
(manufactured by DAINIPPON INK AND CHEMICALS, INC.) as
bisphenol A type epoxyacrylate, 12 parts of trimethylolpropane
20 triacrylate, 5 parts of tripropylene glycol diacrylate, 17
parts of tetrahydrofurfuryl acrylate, 1.5 parts of ethylene
oxide-modified trimethylolpropane triacrylate, 0.2 part of
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

oxide as a photopolymerization initiator, and 4 parts of 1-



5 curabl e conposition. Using this conposition, the durability of a
DVD- 9 bonded di sc, the specific conductivity of water in whi ch the
cured coating filmhas been i mersed, and the water absorption of the
cured coating fil mwere eval uated by thg4 foll owi ng Test Methods 1, 2
and 3, respectively. The results 10 arg*shown in Table 1. Exanpl e 2
Fifteen (15) parts of urethane acryl ate obtai ned reacting 1 nole of
pol yt et r anetdndxy oflopbenylmsesone ave ne i nited 1331‘385%)935’&8621 ARSI 88 offor

i sophorone diisocyanate, and then with 2 nol es of hydroxyet hyl
acrylate, 2hqaf ttd @irePahpedaoyyiad- yellow phearspgureopy luldceyiiatlet 20 parts of
UNI DI CK V- 5500 (rmanufactured by DAI NI PPON | NK AND CHEM CALS, INC.) as
bi sphenol Aitae epmpsadribat e, UdéhPpartis aforpoisiet byl otpeoganabi 2Oty
triacrylate, 5 parts of tripropylene glycol diacrylate, 17 parts of

t et rahydr o eird wut- Aeordide didch pRet spodipidyd@mmct ivitgxiode waneirf ied
trimethyl ol propane triacrylate, 0.2 part of et hyl ene oxi de-nodi fi ed

phosphey i cyReirl v RAGI @batiAg3fPahthas bedi Binvdsedi,mainy ltied waherzoat e,
2 parts of 2-hydroxypropyl 25 acrylate, 2 parts of

2,4,6-tri %Mf&ﬁwﬂﬂm@%w&aaowawﬁg £i1lmOxdEe @mlahaet egokyeeri zation
|n|t|ator and "4 parts of 1- 34

hydr oxycyckopiamplg &%ts%n@le\&%@snuxeé and dj spedp@st Bte160[ ernbCrésults 1

hour to prepare a pale yel Iom1transparent ul'traviol et curabl e
conp05|t|o§reL§§duhtﬂH sgarpgsi tion, the durability of a DVD-9 bonded
disc, the specitic conductivity of water in

10 Comparative Example 1
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
bisphenol 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,



5.which the cured coating filmhas been i mersed, and the water
absorption of the cured coating filmwere evaluated by the fol |l ow ng
Test Methods 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 by reacting 1 noPe of polytetranethyl ene glycol

(rol ecul ar wei ght = 850) and 2 noles of isophorone diisocyanate, and
then with phe spegidiiss condugligiet af| valksy | it evhizh Fher SUgLd2CAHIBRY- 3-
15 phenoxgpropyl acrylate, 20 parts .of DI CKLI G4T UE-8200

( manuf act uk2EM Bia SDRERPPPONCERRIANBNEHEM: RS r |ausorpadon of BhepRBRBE A
type epoxyacrylate, 23 parts of ethyl carbitol acrylate, 4.5 parts of
et hyl ene oxvafeinmdiiflmedere evaldnpbedybyl phopbmie awiinge Mpisdt detbodspar t 2 of
et hyl ene oxide- 20 nodified phosphoric acid nethacrylate, 0.3 part of

et hyl antl nbt mespeichdivedyoat Bye lrqrarlit sofariey dhowypethylahbehberyl ate, 2
parts of 2,4,6-trimnmethyl benzoyl di phenyl phosphi ne oxi de as a
phot opd® yneri zation initiator, and 4 parts of benzyl dinethyl ket al

were m xed and dissolved at 60[err]C for 1 hour to prepare a 25 pale
yel | ow t r asBemsr eettholdt davi DhedbTlitabltee tormmo HVDI-Onbonded Wssoy t hi s
conposition, the durability of a DVD-9 bonded disc,
35 t he spexi fa podgrdubbnaittydbcwah ewhich v teh fidre rewrcediogat i ng
filmhas been i nrersed, and the water absorption of the cured coating
filmwere fvEdtmmitacdbnby st ferieldl antdngl eshurVet hddsuihat2d to 5&ndm3, the
respectively. The results are shown in Table 1.
above-described composition was coated with a dispenser, and
10 this polycarbonate disc was overlaid with a polycarbonate disc
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 pm. 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. M03-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



5. . <Test Method 1: Durability test on DVD-9 bonded disc> Onh a
pol ycarbomate di sc on which pits for recording information is forned
and alumnumis lamnated to 50 nm the above-descri bed conposition
was coated with a dispenser, and 10 th@3 pol ycar bonate di sc was overl aid
wi th a pol ycarbonate disc on which éold is lamnated to 15 nmas a
semtransparent film Then using a spin coater, the discs were rotated
at 1,500 ref80°C ahdr 95%t RH 6feecimdwuns ahdt 30RehonFam t AEBRABELVIIY 1 he
cured coating film becanme about 50-60 [err]m Then, using an

ul travi ol ednd Jdvdinfaadioat o@ntappat ghas Pfopelidlds terfoeporntypétequihped with
a 120 Wcmnetal halide lanp (EYE GRAPHICS CO., LTD. M3-L31,

with a col gufagiarny adstswetdeabedfbanidpd heimglt dakabflldétmies obtaimedi ati on of
1,000 mi/cnferr] was made in air fromthe side of the substrate with

the gol d sgaid r@%&ﬁ&’fe@nﬂoyf ithe ratiaseon e2th POt 4 Yefdrended dfser On this
occasi on, the anpunt of irradiation irradiated to the adhesive

transmigt t eghd vOough 4R r the auRabiaieyWébt thergel disemidradidpayent film
was 500 mi/cnjerr]. The ultraviolet actinoneter used was a UV Meter

(UVPF-36) test) Mpybactuliefs byrEEn&RARH G830 1. LTEE tRSre is ndurability
tests were conducted 1 n which the bonded disc was left in a high

te”peraturééégﬁk i g g Aok r8RYI, F eATENYalue is 1. Larger values
36 of err]C and 95% RH for 96 hours and 300 hours, respectively,

and eval uaj} oN. ofe LG %@abanqegrbkeﬁh@%&s&@mgﬁ.t er the

durability test were perforned. The durabilities obtained wer e
conpared by the ratios of error rates before and after

10 <Test Method 2: Measurement of specific conductivity of water
in which cured coating film has been immersed>
The specific conductivity was measured by the above-
described procedure. BAs 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 cbserved.

<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 nitrogen atmosphere, using as a UV lamp an
M0O3-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



5.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 rate,
this value is 1. Larger val ues i ndicate worse durability of the bonded
di sc. 10 <Test Method 2: Nbasurenen;%if specific conductivity of water
in which cured coating filmhas been i rsed> The specific

conductivity was nmeasured by the above- Jdescri rocedur a
ref er ence, B SSPFHEFShECrre1fls) 2t 2 plaR Bt S ﬁﬁ?gﬁ §W|Va%uF§rﬁ£?%r was
charged and neasured 15 initially and after the test. Asba result,oghe
initial vaWeto prepagel ascpapd] Feat g Hri%r TRE YRSET| fPRREP S [Brr]/cm
so that no effect fromthe container was observed. <EeatBNhthod
3: Measur edentcugfedngoet ials §ipRi BAS oReRTHERA BXF WSHTIN § OF ithpMetho The
ultravi ol et curable conposition was coated on a gl ass plate to a film
t hi ckness of HSok720001P84r] m Then, under a nitrogen atnosphere,
using as a W lanp an MD3-L31 (120 Wcmnetal halide lanp, with a cold
mrror)® 25 manufactured by EYE GRAPHICS CO., LTD., irradiation of 500
mi/cnferr] (an ultraviolet actinoneter: UVPF-36, manufactured by
37 EVExa@RARHIICS CO., LTD.) at a lanmp height of 10 cmwas carried
out to prepare a cured coating film The water absorption of the cured
coating fil m wiksimepsiieedanec coupngitbon has Mn Hothrple 1, §heJl S K7209- 1984.
| durability of a DVD-9 bonded disc, the specific conductivity
of water in which the cured coating film has been immersed,
Y0  and the water absorption of the cured coating film were
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 Egample 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,



Exanpl e 3 Usi ng the sane conposition as in Exanple 1, the
durabitity of a DVD-9 bonded disc, the specific conductivity of water
in which the cured coating filmhas been i mersed, 10 and the water
absorption of the cured coating filmwere eval uated by the foll ow ng
Test Methods 4, 5 and 6, respective®y. The results are shown in Table
1. Exanple 4 15 Usi ng the sane gongosition as in Exanple 2,
t he xhaRsitiivey vof BheovroiYondee @hown tReldBteitic conductivity
of water in which the cured coating filmhas been inmersed, and the
wat er absorption of the cured coating filmuwere eval uated by the
follow ng Test Methods 4, 5 and 6, 20 respectively. The results are
shown in Tetdst Method 4: DongalkitivdeBtaepl 8VR-9 bonded dig$g? ng the sane
conposition as in Conparative Exanple 1, the durability of a DVD-9
bonded disc, tiom speoilficarbpbatendust o twhioth wetter fiox WRCORJLRE cured
coating filmhas been i mersed, and the water absorption of the cured
coati n® fiimformatiomerie dvamedt eddbyluhindolioviarngipésd Mot B8dBM4, tBeand 6,
38 respectively. The results are shown in Table 1. <Test Met hod
4: Dur abi | dbord-eris i bdDcSmposdedoni e coated with a dispenser, and

this polycarbonate disc was overlaid with a polycarbonate disc

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

10 for 5 to 6 seconds so that the film thickness of the cured
coating film became about 50 to 60 pm.' 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 frequency 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 1light 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’.

Durability 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,



On a pol ycarbonate disc on which pits for recording 5 information is

formed-and alumnumis lamnated to 50 nm the above-descri bed

conposition was coated with a di spenser, and this pol ycarbonate disc
was overlaid with a pol ycarbonate di sc on which gold is lamnated to
15 nmas a semtransparent film THn using a spin coater, the discs

were rotated at 1,500 rpm_10 for 5 to 6 seconds so that the filmthickness
of the curasdl evalugsdonngfi thm Béenwke RERRATBES HECFe PP FREN Mfisi ng a
flash irradi ati on apparatus equipped with 4 | anps, adjusted guch
that the idpabiddsygyessr welet ppérfom@g- i §hgoduyabiliEaesoptained |jgnt
was irradiated at a frequency of 2 Hz by 10 shots form 15 the side of the
subst r at e wetd ddmpageldd byefrher anspas eof ¢11qn rates pefioggardda2byBr9 bonded
di sc. The em ssion spectrum of flash irradiation light fromthe |anp
was measurelte usisty @fter thpedurebatiioyetest (MeSRrZ0Ahearadidisd by Ushi o
Inc.) and integrated from 300 nmto 390 nmto obtain the ultraviol et
20 |ight ts¢stengt Thandesnihdi ate oshawmoum Takfiech -wel€ BBrstiey no such
that the ultraviolet light strength was 19 Wcnierr] and the

ul t ravi ol e¢hdrigeadirattihen exmountrawas ftRisvaide wis H t h&aggarofalues 10 shots

being 120 mJ/cnferr]. Durability tests were conducted in which
t he bondedigismate2wosas ldefrabiin iayhbghthenperdddirdisand hi gh humidity
envi r onnent of 80[err]C and 95% RH for 96 hours and 300 hours,
respectively, 39 and

eval uation of the signal properties before and after the durability

test were ppsdtomMEthodlite dueabutémémes abtspenddic condeceélivohpapédwayer he
ratios of error rates before and after
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 pS/cm and after the test it was 1.6 puS/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 pm.

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

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

with the gold semitransparent film to prepare a cured coating



the test (after the durability test/before the durability 5 test).
results are shown in Table 1.

this value is 1. Larger val ues

di sc.

10 in which cured coating film has been?

conductivity was neasured by

charged and

so that no

at nospher e,
i nput energ
i rradi at ed
substrate
coati ng

wat er absor
t he Met hod

If there is no

change in the error
i ndicate worse durability of the bonded
<Test Method 5: Measurenent of specific conductivity of water

? mer sed>

The

rate,

The specific

. t he above- descri bed g;ﬁpedure. As a
ref er ence,£idmpol Jherwaeer | abseiption of dhiedcdTER GRRERDMYIHIES wat er was
measur ed _dinitially and after the test. As a result, the
initial valessurtd awgerding[serthemeirdfl af HS K409 4s 1.6 [err]/cm
effect fromthe container was observed. <Test Met hod
6: Measurenment of water absorption of cured coating film 20
The ultraviolet curable conposition was coated on a gl ass plate to a
filmthickness of about 100 [err]. Table 1 Then, under a nitrogen
using a flash I rradi ati on apparatus, adjusted such that
vy per shot* er | s 1200 é | t r.ayjiinedrativé |(flotmpansise
at a 25 freque m@@??ﬂ m%5® P H)@?W%%nﬁmmmhsidémm@hghe
with the gollg sehiddoaisRdrent filmto pegpabs @ cured
. ght | Hght | Dt | Pl laQTugy i I The
pt-or—of—the—cufted—coat g fitmwas asured faccording to
EPegfic ﬁéﬁ“ﬁ??b%- 1984.
water in which cure 79 62 46 15 163 115
coating film has been
immersed (S/cm)
'Water absorption of cured 1.8 15 1.9 2.0 1.6 1.6
coating film (wt%) ' ’ )
DVD-9 Durability
(Error rate increase rate)
80°C 95%RH 96H 9 4 5 3 200 150
: Impossible to | Impossible to
300H 25 20 9 3 measure measure

The measurement of 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 pS/cm or less, and as a result of

durability tests on DVD-9 types bonded discs using a gold



Table .1 Exampl e |
Exanpl e2Exam e3Exanpl e4Conpar ati ve Conparative
Exanple 1 Exanple 2 Exanple 3 Exanple 4 Exanple | Exanple 2

Cont i nuous Conti nuous Conti nuous Fl ash l'i ght
light Flash Flash [ight Spec#tic conductivity of wat er in
whi ch cured 79 62 46 35 163 115 coating film has
been semitmesspanedtc i ln, eachaeramples oiinesh sybstanédallyng 1.5
1.9 2.0 1.6 1.6 coating film(w% DVvD- 9 DurabiLit¥
(Error ratehdmypr daseigaed) propert 865 cand Gogited ggqellgnt dyrability

3 200 190 300H 25 20 9 5

| mpossi bl e(im dmpassiclof 96 hours). Further, Example 3 and Example 4
nmeasure neasure The neasurenent of the specific conductivity

of water ighowing W Gi% AdRE oGUNEHsCORGWEG St amdias dlagn nomeckisee das
performed 5 by formng a cured coating film of conposed of cured product
of the Lconposity I nt shpVesLEEN on a glass plate and
conducﬁfn3$4§§§4é§5§§%§#§%5p&§?%g ?RPS and show ng the results
obt ai ned. The r _ r Lvak gpt £ (BAKKE ady esepltues of
specific condug§ﬁ5b%§)gﬁf§iﬁgghéykggngé@?§%g 10 neaéh%gﬁéht simlarly
after peeling the cur cqatd, ng. fi e dif figrgnt ki nds of
%I}‘%I%i{:lon vfh(%q 3%tf't gtbglr%g}g dtem}[DQFES A scﬁ.];ee o

mat eri al f e dctua optica For the

conpositions of Exanples 1 to 4, water {n which, . t.he.cured ating film
has been i HeRREE HL aé”sﬁ’e‘@?’f ?“Bm\igétyc%ﬁﬁﬁcﬂ\%q % 8f1d1§8°[ rﬁr ?ﬁgm or gI ess,

and as a result of durability tests on DVD 9 aypes bonded di scs using
a gold generated no bubbles and caused no reproduction qﬁpﬁh§ﬁbﬁent
film each exanple showed substantially no

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.



change. i n signal properties and exhi bited excellent durability -—----++in the
case of 96 hours). Further, Exanple 3 and Exanple 4 show ng 50

[err]/cmor |ess showed substantially no change in 2 i es
after 300 hours. A DVD-9 disc using the conﬂ“!“”ﬂ“ﬁ‘“ﬁﬂﬂmm
pr esent i nvention, when left at ro tenperature after ta High *
tenperature and high humdity test at 80£§rr]c and 95% RH 96H
generated no bubbl es and caused no repb®&¥2tion failure on a 10 player.
I NDUSTRI AL APPLI CABI LI TY The conposition of the present
invention contains no or 15 mnimal anounts of conponents which can be
wat er - sol ubl e el ectrol yte conponents in its cured coating filmand as
a resul t Wat eltiravibileh theakle ecorpesimigr iflon PRE1EadndiaREr skl
has a specific conductivity | ower than conventi onal conpositions, so
that its usenensdhlies pootachiog ah OMDxravicletdiagwabilei chngpendxadf| @nt in
disc durability and are highly reliable.
CLAIMS5 photobolyAerilkzatdvholieit tatabl &nd dvepios tised Wbenopendangdrees, the
conposition containing an ultraviolet curable conpound and a 5
phot opol yreidszataites whiithahareahdf benagi ors exk adraii g ddiyed st wo
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

10 cured coating film has been immersed has a specific

conductivity of 100 puS/cm or less.

2. An ultraviolet curable composition for optical discs, the
composition containing an ultraviolet curable compound and a

15 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

20 composition is characterized in that water in which a cured

coating film has been immersed has a specific conductivity of

100 pS/cm or less.

3. The composition as claimed in claim 1, wherein the water

25 absorption of the cured coating film is 1 to 7 wt%.



substr.ates which have information recording Iayers}/,///’fégﬁgétiver, on
each outernost |ayer of which a thin film of differe \R&\\
material is forned, wherein the ultraviolet cun \%mm\ M s
characterized in that water in which a 10 cured CA | m has been

i mersed has a specific conductivi#§ of 100 [err}/cmor Iess.

2. An ultraviolet curable conposition for optical dis%s, hhe .

conposi ti oh cobE Womposd tdphr adi 6latned bl Lo did SandPgr 18 25

phot opol yneri zation initiator and being used as a protective, coat for
prot ecti ngthe Uldzaviedett kumabilenrerreved sibsised @ PolYIURGEdANALye
information recording | ayers, respectively, on each out ernost | ayer of
whi ch a t himetfli)lanmfladief hevéng typeopfmore (Hatlorgaylioylf GXR¥ES -wherein t he
ultraviolet curable 20 <conposition is characterized in that water in

whi ch a cured coating filmhas been i nmersed has a specific
conductivity of 100 [err]/cmor |ess. 3. The conposition as

cl ai med i n5cl aiThel ,compersditi onheswalaime@5imbslrin ion Wierneiad @gr &8€coat i ng
filmis 1 to 7 wt% 43 4. The
conposi t i oshatsod laimead Zat ichaimitieto8, ishesed nldwydroxyavied oliegyavi ol et
curabl e conpound is used a pol yfuncti onal (met h)acryl ate having two or
more (et hpleetiyl ddtareaups. 5 5. The conposition as claimed in claim
4, wherein as the phot opol yneri zation initiator is used

1- hydr oxycycl ohexyl
6. The composition as claimed in claim 1, 3, 4, or 5,

10 wherein the water in which the cured coating f£ilm 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

15 combination of a metal composed mainly of aluminum and gold.

8. 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 a

20 silicon based inorganic compound.

9. 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
25 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 ultraviolet curable composition



phenyl. ket one. 6. The conposition as clained imctaimI, 3, 4, or
5, 10 wherein the water in which the cured coating film

i mersed has a specific conductivity of 50 pS/cm or | esa“iﬁﬂ ﬂm Hml'ﬂ HI
conposition as clained in claiml1, 3, 4, 5, or 6,

conbi nation of different kinds of materf4l is a 15 conbination of a netal
conposed mai nly of al um num and gol d. 8. The conposition as clained
in claimlgorgaifing agr utraviolehecerabldecauprindatansh aof different kinds
of material is a conmbi nation of a nmetal conposed mainly of alum num
and a 20 shdtiamn vesdcaitiongdnitisboppwiterein the @ptidalogtiiscalsdi sc
havi ng at | east a bonded structure conprising two substrates having

i nformat i ochaemdredtingd dyethat waterespedtiaielthe amreak vocatitiegnbsinl ayer of
which a thin filmof 25 different type of material is fornmed, the thin

filme in thes peen rl‘%%{é%“sfe'dvﬁéuQ%?é&?ﬁ@%&%@dﬂﬁtﬁ oreach pshen bbrough
a cured coating filmof an ultraviolet curable conposition

Cﬁgtalnlng an ultraviolet curable conpound and a

photop& 7$Zation initiator, wherein the optical disc is

characterlzed in that water in which the cured coating film has been
I'mrer sed has a specific conductivity of 100 ptS/cm or 5 | ess.

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

10 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 ultraviolet light being provided, the
coating film being obtained from an ultraviolet curable
composition containing an ultraviolet curable compound and a

15 photopolymerization initiator, the protective coat layer of
one 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

20 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 uS/cm or less.

25 11. The optical disc as claimed in claim 9, wherein the water

absorption of the cured coating film is 1 to 7 wt%.



10. An optical disc having at |east a bonded structure —conprising two

substrates having information recording |ayers, resp h
outernost |ayer of which a thin filmof 10 different tgﬁiuﬁﬂﬂwﬂﬂﬂmﬂs
formed, on one or each of the thin %ilns a protecti L s
conposed of a cured coating filmwhPch transnits to ultraviol et | i ght
bei ng provided, the coating filmbeing obtained froman ultraviol et

curabl e conposition containing an ultraviolet curable conpound and a
15 photopol ynerization initiator, the grolectime oat Hﬁyer of . pone of
the subst rdes Thed oPkd el A1ECI AP of LE HRSDt HerclgrM e O 11/ s HBSEFAP s or
the protective coat |ayers of both substrates, _, bei ng honded t oget her
by the cur@¥ebsoatdnG Ehlsf 1eha Curedu???E&RQNQﬁlqnﬁqgﬁﬁgn&BQpBSFPF%ﬁ
containing an ultraviolet 20 curable conpound and avphoto ol yneri zation

initiator,pugdyci ®f a polygungpiprpal HReEh) aACTREHECHE™IPGd ¥ PhalChBt er in
whi ch the cured coating filmof the protective coat |ayer has been
i mrer séd hémeth)gseilfoyd @sedeétivity of 100 [err]/cmor |ess. 25 11. The
optical disc as clained in claim9, wherein the water absor ption of
the cured coating filmis 1 to 7 wt% 12. The optical disc
as claimed in claim9 or 11, wherein the cured coating filmis a cured
coating fil3dn cdfteaiaritrigad cisedas clapmedut® ofaid pbl Wlun&d deal
(meth)acrylate having two or nore 5 (neth)acryl oyl groups.

wherein the water in which the cured coating film has been

immersed has a specific conductivity of 50 uS/cm or less.
10
| 14. The optical disc as claimed in claim 9, 11, 12, or 13(
wherein the combination of different kinds of material is a

combination of a metal composed mainly of aluminum and gold.

15 15. The optical disc as claimed in claim 9, 11, 12, or 13,
wherein the combination of different kinds of material is a
combination of a metal composed mainly of aluminum and a

silicon based inorganic compound.

20 16. A method for producing an optical disc, comprising
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

25 specific conductivity of 100 pS/cm or less, between thin films

on two substrates comprising information recording layers, on



e ———

13. The optical disc as clained in claim9, 11, or 127 mhereln the
water i n which the cured coating filmhas been i et iﬁlflc
conductivity of 50 [err]/cmor less. 10 14. The \iﬁ w&a

claimed in claim9, 11, 12, or 13, wherein the co

different kinds of material is a c8fbination of a rret al corrposed
mai nl y of al um num and gol d. 15 15. The optical. disc clalneg |n claim
9, 11, 12,eash mltermostvw%@ri@rnOﬁhEhé%lﬁb?%t‘iW G 1 7o (it SRS CYPC
material is a conmbi nation of a nmetal conposed mainly of alum nun})and a
silicon bagkdwdtegrigdniie dopedndarrangdngethe fthdd sy t5r GBECFRg°ah
optical disc, conprising provi ding an ultraviol et curable conposition
contalnlngp%her, bongdimatibsietocarabl ethenpanm iR dreiesdrdneri zat i on
initiator, such that water in which an ultraviol et transmtti ng cured
coating fithtiemidedn Jighdr $od thascamposi ther i throudhdidtien | OfeoPL108
[err]/cmor less, between thin films on two substrates conprisin

i nforngt i olmotleomﬁ diheg Hhdyrerfd lmgnto convert the composition into a cure 4
6 each outernost |layer of which the thin filmof different type

of mat eri atoatsidoritddy tar ravtgigrgtehbothi substrates wigosaddaether. ot her;
bondi ng themto each other; and then irradiating ultraviolet light to

the conposition through ei ther one of or 5 both of the thin filnms to

convert the conposition into a cured
17. The production method as claimed in claim 16, wherein as

the ultraviolet curable compound is used a polyfunctional

10 (meth)acrylate having two or more (meth)acryloyl groups.

18. The production method as claimed in claim 16 or 17,
wherein the ultraviolet irradiation is by continuous light
irradiation.

15
19. The production method as claimed in claim 16 or 17,

wherein the ultraviolet irradiation is by flash irradiation.

20. A method for producing an optical disc, comprising

20 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 pS/cm or less, on at least one or

25 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



coatirng filmto integrate both substrates with each other.  17. The
produetion nmethod as clainmed in claim16, wherein as

curabl e conmpound i s used a pol yfunctional 10 (rneth) HM‘E Eﬁimml m“{/)w
nore (meth)acryl oyl groups. 18. The production as c ai med |n
claim16 or 17, wherein the ultravidlet irradiation is by continuous

l'i ght irradiation. 15 19. The production nethod as clained in
claim 16 omatgrial iswfermed; theradiatdvidondtrariadeht 1boht somyo fikah
irradiation. 20. A nmethod for producing an optical disc, conprising
20 provi di sgmpasutieaviol providald @mteetdivei opatohageni ¢rgnmxsed of a

ul travi ol et curable conpound and a photopol yneri zati on initiator, such
t hat wat er cumedhcchatangufitmveDlitgte ultraviadeti tbiragleucedpesdtiony fil m has
been i mersed has a specific conductivity of 100 [err]/cmor |ess, on
at | east ofkteonrpr8oidong aft thirevidlet eachbdt whinpbsisidéoroeutaimione of

t wo . substrates conprising information recording |ayers, on each

out er nost laayaltoéviblet thealble rcdrndounof adidf fephntopypemefization

47 ~ material is fornmed; irradiating ultraviolet Iight onto the

conposi ti odntieiptoxi bletae@m otleetpruet endtvel apat tagposefl ofe asubstratiy ed
coating filmof the ultraviolet curable conposition; then providi ng an
ul travi ol eanduthél ehEMPOBmt dONtIO e BGbstrate opposing each other,

or between the protective coat layers of both substrates

opposing each other; bonding them together; and irradiating
10 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

15 Dbonding 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.



5&*3‘111 ul traviol et curable conpound ang=ef phot opol yneri zati on initiator
betwe®n the protective coat Iaﬁf;W‘ "one substrate and the thin film
of the other substrate oppostfg each ot her, or between the protective
coat |ayers of both substrates oppogg ng each ot her; bonding them
together; and irradiating 10 ultraviol et Iight t hrough either one of or
both of the thin films to converfpé &pnposition into a cured coating
filmto i ntegrate both substrates mnt% each ot her. 21. The

met hod for producing an optical disc, conprising 15 bonding two opti cal

di scs produced as clainmed in claim16 or 20 such that the one of the

thin films 'b@.TE?ﬂ%Ib%@&e%g'R)&%LghEB@POSITI(?]@%/ 'é‘ﬂrdfczﬁi P Y W For

transmttance i s arrange
PRODUCING AN OPTICAL DISC

To obtain a digital video disc having excellent durability in
a high temperature and high humidity environment, an
ultraviolet curable composition prepared such that water in
which the cured coating film has been immersed has a specific
10 conductivity of 100 pS/cm or less is provided as an adhesive
for use in bonding two discs with information recording
layers, respectively, having thin films of different kinds of

material.



