1 ULTRAVI OLET- CURABLE RESI N COVPCSI TI ON AND OPTI CAL | NFORVATI ON RECORDI NG
MEDI UM TECHNI CAL FI ELD 5 [0001] The present invention relates to an
ultraviolet-curable resin conposition yseful for a surface protective |ayer
of an optical information recording nedium and an optical information
recordi ng nmedium provided with a surface protective |ayer nade of the

ul traviolet-curable resin conposition. 10 BACKGROUND ART [0002] There are a
vari ety AiLTRA¥YROOET-GRiRABLEIRESINMGOMPOSIEIONAND GRHICA L MNFORNAPON an
optical disk in which a cured filmnmade of an active energy ray curable
resin conposition 15 is fornmed @EERRDMNQMBDION recording | ayer forned on
a substrate in order to protect the information recording |ayer, or an
bonded type optical disk in which two substrates provided with an
information recording |layer on at |east one of themare bonded to each

ot her using a cured filmnmade o Y rgy ray curable resin
conposition, etc. [0003] 20 Anfrmli‘gﬁrﬁcordi ng | ayer refers to a

| am nate including a |layer formed on an optical disk substrate nade of a
synt het i €040d4i n such as pol ycarbonate and constituted by an unevenness
called a pit, a phase change material, coloring matter or the like, and a

seni -t r anspar €h¢ presdnt antehtien feldten tomnaltpeidleteturaeé kasot ¢ongpdsitiom fsefulréa on t he
above layer for reflecting a | aser beamfor reading information. The

sem -t r apSRFA@ ProteBiiveaa dr\e? ah bbiiR4? infdmmdton rB&IrdiRs tmdd@irh &&d antoptichlm i s f or med
on the uppernost |ayer of the information recording 2 layer and is

typi cal | Y, G0t dntrbddz8ink Yn il bFbviddd - ARY Gulce rotedifle 18Ver HRiRlordld OY-

ultraviolet-curable resin composition.

10

BACKGROUND ART
[0002]
There are a variety of types of optical information recording media, for example, an

optical disk in which a cured film made of an active energy ray curable resin composition

15  is formed on an information recording layer formed on a substrate in order to protect the
information recording layer, or an bonded type optical disk in which two substrates
provided with an information recording layer on at least one of them are bonded to each
other using a cured film made of an active energy ray curable resin composition, etc.
[0003]

20 An information recording layer refers to a laminate including a layer formed on an
optical disk substrate made of a synthetic resin such as polycarbonate and constituted by
an unevenness called a pit, a phase change material, coloring matter or the like, and a
semi-transparent reflective film or a perfect reflective film formed on the above layer for
reflecting a laser beam for reading information. The semi-transparent reflective film or

25  the perfect reflective film is formed on the uppermost layer of the information recording



[ 0004] A typical exanple of the bonded type optical disk includes DVD
(Digital Versatile Disk or Digital Video D sk). Anong the bonded type
optical disks, in DVvDs, there are a 5_variety of types of read-only DVDs.
For exanple, an optical disk naned "DVD- 10" i s manuf act ur ed by providing
unevenness called a pit responsible to recording information on one side of
a substrate; preparing for exanple, two polycarbonate substrates used for

optical piyskarldhetypRalldgorstitay by helin TRl ifede dTa rethB&ahetbleaisyf or readi ng
information, the substrate being provided with alum num |l ayers; and bondi ng
the two R%'()Xﬁar bonate 10 substrates by adhering the alum numlayers as an
adhesion layer. "DVD-5" is manufactured by bonding the substrate used to

f " . ! d I . . L
Wi Uhout ani e BYEER PR Eebr egersiyer SPRRTRRE i TN BRERE TYebonai ng
' one. itk Pt \OBUDRL o ARATE HeUBGLRLTEe PROETISKS 4 COOS R ESA ent 15

reflective film which is made of gold or an alloy containing gold as a main
conpdnenvariety pf types aireadionllylIdYDe.onkeri examgles i vptrcahdisk namied “Dibodeist , a
silicone conpound, or the like, is fornmed on one side of the substrate by

adheri ngniahefatmdrlgﬁdprecmingmﬁebémﬁsmna@ a pithegoasible ta y&lordin@fidorhiations
manuf act ured by bonding two substrates, each of which has one side having

two i nfopHBhi Ghe LAY Qibatrh@! Hﬁéﬁar%{%gﬁ’fhgnﬁé o GoRRarbon¥Bulstraid\Us&grdr ar ge 20

recording capacity and allo red information to be read from one

side is helng., wmdely used. [000 DVD \nay .he gener al | ivided,into a
r ead- onl ﬁp?vgglsgnﬁlber% asiatelg%ﬁrgg ]irﬁﬁé?tm& al\?&?%tb 5%‘Pe°rﬁ\96?1fl%¥rff§m%%§’ trheecor dabl e
type such as DYD-R and ,DVD+R .and a rewitable 25 type such as DVD-RW
DVD+RW aﬁ@sm\{ﬂﬂﬂlpr%ﬁﬁ%‘”ﬁ @E@i%@éw@m@n%%a%n%thewm?w Ha&r ecor dabl e

type have a characteristic that uses an organic coloring matter for a
r ecot@i ngulistryies by adiicring the Hlomimvbiyetsrs an taghftsi@alb}’@’- tYP-Bpisi cal di sk, the
opttcal manufactured by bonding the substrate used to manufacture “DVD-10" and a normal
transparent polycarbonate substrate without an information recording layer. “DVD-9"is
manufactured by bonding a substrate in which an aluminum reflective film is formed on
pits provided in one side of the substrate and a substrate in which a semi-transparent
15 reflective film, which is made of gold or an alloy containing gold as a main component,
silver or an alloy containing silver as a main component, a silicone compound, or the like,
is formed on one side of the substrate by adhering the two reflective films as an adhesion
layer. “DVD-18” is manufactured by bonding two substrates, each of which has one side
having two information layers formed thereon. At present, “DVD-9” having large
20  recording capacity and allowing two-layered information to be read from one side is being
widely used.
[0005]
DVD may be generally divided into a read-only type and a writable type. A
writable DVD includes a recordable type such as DVD-R and DVD+R, and a rewritable

25  type such as DVD-RW, DVD+RW and DVD-RAM. Among these DVDs, DVD-R and



property is changed or unevenness is forned irreversibly by irradiating the
substrate with a |laser beam thereby formng a recording |ayer. For the
recording |layer, for exanple, 5 cyanine-based, phthal ocyani ne-based, and
azo-based organic coloring matters, whifch are deconposed by heat fromthe
| aser beamirradiation, thereby changing the optical constant thereof and
causi ng deformation of the substrate by the volunme change, are used. [0006]

Al 't houghnmm@fth%us&bram&gga hhey/£ cle £dleritel ¢hd RSsh, antdigardPtdl6ahg Mafids USi ng
10 various recordi ng net hods devel oped in succession require in conmon that

a signal for‘@{rrbéérﬁﬂlgqgsfe@,’hdliﬂfe B]El{é?géfg?‘s. r %%Qéo?gahﬂéﬁygé 826“%‘1’ kD8 3paLA y read

and that occurrin si gna ng error ghly suppressed. In
recent years, iLn.partjcular, sinc SpoLs su as._fi.ngerpnrin dhered to a
o face” BRPRitsof SRk R antls form Sy SRR RE B b R e
scatter the | aser beam thereby making it inpossible to read a signal 15
written 8messhbsans dharely rmmgadiecordinglavery cEor e (rerEking Byeh %eémﬁpgt ective

| ayer on the surface of the pol ycarbonate substrate to facilitate renoval
of spbt s cydmd@OFsedphtiraboayhninedhssedeandaayai-esed viganialsoloeing nuitlesspvhidhere has
been proposed a nethod in which a non-crosslinked fluorine-based surfactant
I's m xed dedbnipoled by Baafiongthegaet bdaefradiioRatherby Chaigiminthe bpticdtovmyat, this
nmet hod can not achieve a spot prevention function sufficiently since the
fluorine And UALB HRrdzRioR of BRMbAMY by e oRhd éidgOlardusl face of - the
protective layer, and therefore requires further |npro§enent. I n addi ti on,
si nce thﬁ (fhuorine-based surfactant is nerely mxed in the hard coating
agent, t %%g may arise a problemof deterioration of the spot prevention
function after | apse of a long period of 25 tinme or when the protective

| ayer is | ef t AlAelgh mam ofisucl msdiods brve basa dﬁVﬂﬁP%HﬁedMWaMQS USBEnst ance.

[ 0008] For an optical recording disk having an excellent fingerprint
wi pel@bi vatigys re¢nedimgmagthods developed in succession require in common that a signal

written on an information recording layer should be stably read and that occurring of
signal reading error should be highly suppressed. In recent years, in particular, since
spots such as fingerprints adhered to a surface of a polycarbonate substrate through which
a laser beam passes scatter the laser beam, thereby making it impossible to read a signal
15  written on an information layer, it has been studied to form a protective layer on the
surface of the polycarbonate substrate to facilitate removal of spots.
[0007]
As one of measures against the above problem, there has been proposed a method
in which a non-crosslinked fluorine-based surfactant is mixed in a hard coating agent (see
20  Patent Document 1). However, this method can not achieve a spot prevention function
sufficiently since the fluorine-based surfactant is present only in a portion of a surface of
the protective layer, and therefore requires further improvement. In addition, since the
fluorine-based surfactant is merely mixed in the hard coating agent, there may arise a
problem of deterioration of the spot prevention function after lapse of a long period of

25  time or when the protective layer is left under a high-temperature and high-humidity



been di scl osed an optical recording disk having a jitter rise rate of not
nore than 1.15 5 tinmes when sticking and w ping out an adhered artificial
fingerprint liquid (see Patent Ebcunegt 2). This docunment discloses that
the hard coat | ayer includes an active®energy ray curable silicone-based
compound in order to provide an excellent water-repellency and |lubricity.
However, in this docunent, the disclosed silicone-based conpounds are
nerely epudBhaied W thout being specified to attain an optical recording
di sk having a 10 jitter rise rate of not nore than 1.15. Although this
docunent @j | oses an exanpl e enpl oyi ng pol ydi net hyl si | oxane havi ng
reactive acrglolyl group at its end, it is difficult for this conmpound to

prevent spotsca nd abt ai e- abi | | ore -rt i Qvement
is required. f A& Ifgl rﬁcorﬁ&g é(ﬂjatvﬁl@ aélnetxxel eél? %ég -aggft%&ﬁ tgvgio"rﬁ)ounds
i nsol ubl h _an acryl ate ba yneri zabl e nmononger for ard coat
15 |ayer%e%5isc ?%ed@g@atlcarlé%ﬁﬂr$legélsgéxﬁwamm&lﬁe @Fﬁ)&%@tﬁw gwgvlelf inalater

process of formng a coating film LOOOQ] Pat ent Docunent 1] Japanese
Pat en? Utigeawhea dtiglpng arshvinorg oRiansidhérad bitidigial dimgenmont livgiid (e Pa@aug 20

[ Patent Docunent 2] Japanese Patent Unexam ned Application, First

Publ i cat iDeaumbie. 2)200His 3o0Adnt[diS{dseStHzF hehartHbat MNyENhE1Qes e{nl%rcﬁ'bd: emsgy 0 be
Sol ved by the Invention] 25 [0010] 5 The object of the present invention is
Lo provi dg @labik Wlighicababa eobABLA ih BRI 1FAIERRRIdhl ABeIRRY @rafe?rép@fléﬂc? apHr f ace

protective | ayer havi ng an ex | ent spot” prevention function and spot
W pe- abl h Pat e r ed to the
surface prbo Cle ti %/I(e) fg"é{%’erg tﬁlscsﬁi%&nf‘ens[ tfne Iagﬁfé)gédp%béon%abﬁ S%gg r?ouégggg\?\n t hout

fficul f h
G 11icul s, snd an o optieal i ol e o ¥ cording IRy oy ded w

10 jitter rise rate of not more than 1.15. Although this document discloses an example

employing polydimethylsiloxane having reactive acrylolyl group at its end, it is difficult
for this compound to prevent spots and obtain spot wipe-ability, therefore further
improvement is required. In addition, many of the enumerated silicone-based
compounds insoluble with an acrylate-based polymerizable monomer forming a hard coat
15 layer, and, if used, require a solvent which should be removed in a later process of forming
a coating film.
[0009]
[Patent Document 1] Japanese Patent Unexamined Application, First Publication
No. Hei 10-110118
20 [Patent Document 2] Japanese Patent Unexamined Application, First Publication

No. 2004-335021

DISCLOSURE OF THE INVENTION
[Problems to be Solved by the Invention]

25 [0010]



an excell ent spot prevention function and spot w pe-ability. [Means for
Solving the Problens] [0011] In the present invention, the
ultraviolet-curable resin conmposition includes a 10 silicone conmpound havi ng
a suitable solubility with a photocuraﬁle conpound and having a particul ar
structure in which side chain structure is reactive wth the photocurable
conpound, thereby nmaking it possible to forma cured filmin which the

si | oxane str uThdlbiectiof (it gredeat dvedtionls td Eedide an utavidled-digaligkdsare of the
cured filmat a high existence probability. Accordingly, the

ul travi OF%EPgéi'lgﬁgélﬁe FERHA a%m%raeeﬂvé)lfaxéﬂﬁyﬂ% &belfent gﬁb‘f??&vieﬁtri‘oﬁj‘l lows the

cured fi w an excel I ent 'spot preventio unct1 on ‘and spot
1 e 20 il 30 AL i 5 S e R BT B BB oo ©
hi gh-tenperature and high-humdity circupstance. [0012] .20 That is, the
present PRNASRIPTIACIBIEddyed éad.ahany thesppisicar be rrmayed witonhdifhisuiies apdan
i ncluding a silicone conmpound represented by the following fornula (1):
[ Chend cabptiad mfbandion(r@ddyidSimedDudproSidedrad)isthe sudfaqevineteetive layerdprimgent s a
group in which n structural units represented by the followng 25 formula
(2): 6 &nekilisht spbt flevitionZnctioh akll spot wipe-ability.
[Means for Solving the Problems]
[0011]
In the present invention, the ultraviolet-curable resin composition includes a
10 silicone compound having a suitable solubility with a photocurable compound and having
a particular structure in which side chain structure is reactive with the photocurable
compound, thereby making it possible to form a cured film in which the siloxane structure
is strongly immobilized on the entire surface of the cured film at a high existence
probability. Accordingly, the ultraviolet-curable resin composition of the present
15  invention allows the cured film to show an excellent spot prevention function and spot
wipe-ability, and exhibit a stable antifouling property even after lapse of a long period of
time or even when the cured layer is left under a high-temperature and high-humidity
circumstance.
[0012]
20 That is, the present invention provides an ultraviolet-curable resin composition
including a silicone compound represented by the following formula (1):
[Chemical Formula 1}
(CH3)38i— O——A— Si(CH;3); (1)

(wherein A represents a group in which n structural units represented by the following

25  formula (2):



(wherein R represents a bivalent group in which one or two or nore groups
sel ected fromthe group consisting of (i) an al kyl ene group having 1 to 18
carbon atons and (ii) a bival ent groug in which plural al kyl ene groups
having 2 to 18 carbon atons are 5 |linked by ether bond are bonded, Rl is
bonded with Si directly or through an oxygen atom R2 represents a hydrogen
atomor a nethyl group), and mstructural units represented by the foll ow ng
formula (3: rCH3 (3) L CH3 are bonded in a randomformor in block
form n iF_a integer ranging from1 to 15, n/mis 10 1/5 to 1/20, and the
structural ugits represented by the above chemical fornulas (2) and (3) are
not bonded top either|thenselves, or other structural parts by an

oxygen- oxygeR, bdnd (n a ”Qk%ﬁU|e)? and a phot ocurabl e conpound that reacts
with the kiljcone| coppound. e present invention also provides an optical

i nformati bn } medi umincluding a cured filmmade of the 15
above-nentioned ultraviol et-curable resin conposition, as a surface
protective layeér. [Effects of the Invention] [0013] Since the
ultraviolet-curableTesin conposition to formthe surface protective |ayer
of the optical information recording nmediumof the invention contains the

silicone 7 co/eiing, Adyesefitsa Hodlént G inSAHiEIConY & the\or hra gfepst | ve group
whi ch can react with other ultraviolet-curable conpounds, it can exhibit an

excel | en I i qn: I bW Arye d tical
i nf or mat %%?n&%%%ﬁyﬁg‘t"lﬁgg?%#nag’? dt?E% a[ﬁrgg( entB g?%%at%%q li%518i (%safr%%%@?c al

i nformation,.reqgordi nedi um.qf _a e.to witel/read.infarmation into/from
an inforﬁ%\‘_ﬁlpgﬁ Il\é%l%)lr’%%r% lPaY%ﬁ% IPI g%ygepagmd"fps a‘élﬂgge{%égﬁ?%?g@ﬁn?fem? ayer,
the f50 ' (I)ivxinkendgby ether bond are bonded, R; is bonded with Si directly or through an oxygen atom,

R; represents a hydrogen atom or a methyl group), and

m structural units represented by the following formula (3):

T
S (3)
CH,

are bonded in a random form or in block form, n is an integer ranging from 1 to 15, n/m is
10 1/51to0 1/20, and the structural units represented by the above chemical formulas (2) and

(3) are not bonded to either themselves, or other structural parts by an oxygen-oxygen

bond in a molecule); and

a photocurable compound that reacts with the silicone compound. The present invention

also provides an optical information recording medium including a cured film made of the
15  above-mentioned ultraviolet-curable resin composition, as a surface protective layer.

[Effects of the Invention]

[0013]

Since the ultraviolet-curable resin composition to form the surface protective layer

of the optical information recording medium of the invention contains the silicone



effects are obtained. [0015] If spots are adhered to a surface of a
transparent substrate at which information is 10 witten/read into/from an
information recording layer, a |laser beamemtted froma side of a
transparent substrate may be scat ter ed’ thereby nmaking it inpossible to
wite/read the information into/fromthe information recording |layer. This
scattering appears renarkable when conventional ultraviolet-curable resin
conposi tdyaiipuad BaHAEH paltRURY StuctuMBlingheeathive avdupl Wiick BAPRh& WigSdther
conposition contains the silicone conpound having the 15 above-nenti oned
structur 1 it 0 Har dl . protective

| ayer aﬁg?gﬁ?ﬁgﬁggg%ﬁgﬁgﬁgﬁg’%gﬁeégmpgﬁgSgﬁggﬁﬁﬁgg?kg???ﬁgﬁ%?§ﬁ'Accordingly,
t he opti t i nformation recordi ng medi umusing the ultraviolet-curable
resin coﬁ@ i tion of the present invention does not have difficulty in
witing/reading information into/froman infornmation recording |ayer due to
such scat t er ilngartigplapESthe el pdRroRRYE sed ogmediEm ok HrENpreeRt IV emis|
Hereinafter, the present invention will be described in detail. In the
presént isdespticadinfomation(reedringaigdium odaitybel to vaite/agadyihfoemattordinay/ fram

met hacrylic acid, and it is the same 25 in derivatives an acrylic acid or a
et hacr yid inf@mafon fecofddfbl ialed febrh aaided fal supfdé PR RS laeCRTBBdWiIngn]  An

ultraviolet-curable resin conmposition.of the present invention contains, as

essentiaée§%qyggﬁgﬁ§d a silicone conmpound having the chem cal structure
describe&fa ove and a phot ocurabl e conpound reacting with the silicone

conpound cordingly, the cured film obtained using the ultraviolet-curable
resin coW}% tion has an excellent antifouling property and spot

W pe-ability of the silicone conpound on the overall film o
If spots are adhered to a surface of a transparent substrate at which information is

10 written/read into/from an information recording layer, a laser beam emitted from a side of
a transparent substrate may be scattered, thereby making it impossible to write/read the
information into/from the information recording layer. This scattering appears
remarkable when conventional ultraviolet-curable resin compositions are used. However,
when the ultraviolet-curable resin composition contains the silicone compound having the

15  above-mentioned structure as an additive, spots are hardly adhered to a surface protective
layer and, if any, the spots can be removed without difficulty. Accordingly, the optical
information recording medium using the ultraviolet-curable resin composition of the
present invention does not have difficulty in writing/reading information into/from an
information recording layer due to such scattering.

20

BEST MODE FOR CARRYING OUT THE INVENTION
[0016]
Hereinafter, the present invention will be described in detail. In the present
description, a (meth)acrylic acid is an acrylic acid or a methacrylic acid, and it is the same

25  inderivatives an acrylic acid or a methacrylic acid.



whil e mai ntai ning an excellent light-transm ssion. [0018] 10 (Silicone
Compound) The silicone conpound which is used for the ultraviolet-curable
resin conposition of the present invention and represented by the above
chem cal fornula (1) has a part haviﬁb a suitable solubility with a
phot ocur abl e conmpound and a part reactive with the photocurable conpound in
a specified ratio as a side chain structure. Wien the 15 ultraviol et-curable
resin cqupﬂition i ncluding the silicone conpound is coated in the form of
n

afilm the vicinity of the surface of the coated film a force is
exerted, i.ch ' Lhdhng site of a main chain, which is likely
to rai seﬂg%%‘ﬁgfggc%rggig%%sﬁlﬁ&&%ﬂogﬂase- separated fromthe photocurable

conmpound, and a force is erted, by which a side. chain havjng solubility
i s dissol ved%kﬂﬁamiﬂ-ﬁ GHBISPEPEHHEOBNES PiosERtdngiioncontalss}s he i eved
that there is a high possibility that a siloxane structure exists. \Wen the
phot ocuresbindiabenmpansdtsi & siigensdcoypound having theghemecat gatcaare desombed abpvgn
ultraviolet ray, the photocurable conmpound reacts with a reactive group of
the $i deandhaphvtefurdbiecdhpiud reactiag Withuhelsilivdrieadonippand.t SAtdordinpiypthe
possibility of the existence of the siloxane structure in a surface |ayer

of a cur&fled hlfMbbAinel RkBgihd BiravibRELu@bRI kiR kbhYoSfioS hatenchating: becone 25

anchors for one silicone "conpound, the silicone conmpound is strongly

compos o SeiEeg o psbindh o pE M B AP BB © o'

excellent antifouling property and spot., wpe-ability and to exhibit the
ant i f oul Whe prariping agexeqllenthight-trapsaissign) anse of a | ong period of tine or
even when the cured filmis left under a high-tenperature and high-humdity
circunst[@i¢& 5 On the contrary, a silicone conpound wi thout the structure
of the present invention does not exert a plurality of anchor effects,

whi clg r esul t gSilivohe€ufdpoaadynt | mobi i zation, and does not have parts
having different solubilities, which may result in difficulty in raising

the possi bi | ifpe PicoR¥ tshpMaRl Which Reussh FPHROGIRVIRG I EDId RsiBmpb&itiBh LY Of

the surface |ayer.
of the present invention and represented by the above chemical formula (1) has a part

having a suitable solubility with a photocurable compound and a part reactive with the
photocurable compound in a specified ratio as a side chain structure. When the

15 ultraviolet-curable resin composition including the silicone compound is coated in the
form of a film, in the vicinity of the surface of the coated film, a force is exerted, by which
a siloxane binding site of a main chain, which is likely to raise a phase separation, is
phése—separated from the photocurable compound, and a force is exerted, by which a side
chain having solubility is dissolved with the photocurable compound. Therefore, it is

20 bélieved that there is a high possibility that a siloxane structure exists. When the
photocurable compound is cured by irradiating the coated film with an ultraviolet ray, the
photocurable compound reacts with a reactive group of the side chain of the silicone
compound, which results in a high possibility of the existence of the siloxane structure in a
surface layer of a cured film. At this time, since a plurality of side chains become

25  anchors for one silicone compound, the silicone compound is strongly immobilized on the



As a result, the antifouling property and spot w pe-ability of the cured
filmmy be 10 deteriorated. [0019] A in the above chemcal fornula (1)
represents a group having a structure including n structural units
represented by the above chem cal for ful a (2) and in structural units
represented by the above chemcal formula (3), which are bonded in a random
formor in 15 block form A randomformrefers to a structure including n

st ruct Uggded Yikint S ThEPAIRWRALLHtAYIolRRuABRVEsIA fasmpsﬁhoﬁ Bf e lpfestr) inddilio
structural units represented by the above c em cal forrrula (3), which are

bonded ?&%or&ft\lkgﬁﬁ%ﬁ %al i %an%lfeh? fé\Hh rtya%ﬂbgbpﬁgj a%agli/tg‘ahﬁic?r s toa

structure 1n rch™n StI’UC ura S re res em cal

formul a ter ate with uct ur un |ts resent t he above
chen ¢ eXbit i S0t g Frogertabiy e ater 8 amE ohE BiyGPeran g R=roF 64 Lo 15,
preferably an |nte er ranging from 1 to 10. Aratio of nto m(n/m is 1/5
to 1/ 20wWhsndrecusesd glnussieﬁ@ndﬁtrfdngfménmatu@ta@ﬂa\ngh -DiEmnidity STeYmAiEaee- by t he
chem cal fornulas (2) and (3) are not bonded anong thenselves and with

ot hef siOmihe vosary,ra sliconk ecmbeurialyw oty dre wougtyea o Hihn grespMARGntioASloB i n t he
chemcal fornmula (2) is a group described in the followwng item (i) or (ii),

10 or cf&Ruh MaMiikbofanthéidtcdfsewhith WEud it WRuBiciciPiemssilieat@dand om t he
groups described in  the following itens (i) and (ii) are bonded. (1)

"o 'cﬁ”@?% Rty OB} Mhing ot SRR MR EA BB ol i raisifid * 2O
ol yoxy Sisiiios oF Easere SR amiospiprieate 1 e Mtetgr ol St g 2 1o

18 car bon atons are bonded by ether bond The groups of item (ii) may be
r epr es edserepslt, thegryifoulmghserertyRnd spetesipatabilgy of Hielepradfdmymayipe having 2 to
18 carbon atons, which may have a branched chain). The

10 deteriorated.
[0019]
A in the above chemical formula (1) represents a group having a structure including
n structural units represented by the above chemical formula (2) and m structural units
represented by the above chemical formula (3), which are bonded in a random form or in
15  block form. A random form refers to a structure including n structural units represented
by the above chemical formula (2) and m structural units represented by the above
chemical formula (3), which are bonded out of order and in an irregular order, and block
form refers to a structure in which n structural units represented by the above chemical
formula (2) alternate with m structural units represented by the above chemical formula
20 (3). nused herein is an integer ranging from 1 to 15, preferably an integer ranging from
1t010. Aratio ofntom (n/m)is 1/5 to 1/20, preferably 1/5to 1/15. The structural
units presented by the chemical formulas (2) and (3) are not bonded among themselves
and with other structures in a molecule by oxygen-oxygen bond.

[0020]

25 R in the chemical formula (2) is a group described in the following itern (i) or (ii),



10 groups of item (ii) may include -(OCH2CH2)P-, -(OC3H6)P-,

- (OCH2CH2CH2CH2) p-, - (OCH2(CH2) 10CH2) p-, etc. and al so may include groups
having a structure in which -OR having different |engths of chains, for
exanpl e, groups bonded randomy with 18 OcH2CH2-  and -OCH2CH(CH3) - are
random y bonded. If the groups of item(ii) are used as Rl, it is
preferable to use groups having a polyether structure having a plurality of

15 et he@ﬁ%ﬁﬁ; Hapm%ymwyh@aﬁicﬁwa%} o8 selddidd B6RYRSorRlpd dRRikddih may be
obtai ned from al kyl ene oxi des such as ethyl ene oxi de, propyl ene oxi de,

but yl eng, oxihde . | B l;i¢ ether polynmers such as tetrahydrofuran,
al kyl -sE%esﬁé’sugﬁ?@g%né{]@a#mgF{?ﬁér?]ld%dr:id the |ike, or copolyners of two or
nore kinds of. these pol rs. [[Q021] .20 Among the above-nenti oned groups,
it is prefer &B%f%sgf@égﬁé‘ﬂagé%ié°§@P%8E°€& from an al kyl ene group havi ng
1 to 6 carbon atons, a bivalent group represented by -(ORt- (where, R

represents aRoegdapindde(JloupCheCHProp € Bop, did(tHhebHesent s an

integer ranging from2 to 20) and a bivalent group in which ethyl ene oxide

and Br opyIHyOE(CBY CBle) GH A F:0H 68,0 - CH,(CRY 60Hj-, REIHIEH} G Fadgétt i on
pol ymeri zation, or a group in which 25 two or nore groups selected fromthe

above gr oups (i@ v4ledesps HavRa hlkyRAB BGuckire ih RO (QUMKylehd 1S
pref er abl e tk(llgjt ‘Iéil bceé@- 832&2%32{%%-12 2CHZ(COCEIZICHZ) p-Iﬂ(WheH,e pis an

i nt eger -€) . Ofo - - ' group in which

- OC2H4- gﬁ%\'ﬂj%-e%u?%%éo ?%ﬁ%%%@eb n‘ﬁ’@ﬁ; §Ftshxf)tr)§rfd2r abl e that the bond
between the_group of .jtem(ii).and Si h a uctyre in which an al kyl ene
group is int dRpEERESSE ttﬁar(@b@@mefppaw@%aéﬁ —&ﬁfl&;@@%m& fesenty &y

perm ssible to be interposed. In addition, it is E)referabl_e that one end of
t he groupkylete growmhqving 2 ip B casbonatomst Which araddavea branghed ehlaihoudhe an oxygen
atomis also permssible to be interposed therebetween. In addition, R2 in

t he 10hergregls of demLii} ma2 Jindl8de—(QCH A &Np-at-0OCeH; -, P00, CHr OHpCHPs-6f er abl y
the hydrogen atom 10 [0022]
—(OCH2(CH,)10CHa)p—, etc. and also may include groups having a structure in which
—OR- having different lengths of chains, for example, groups bonded randomly with
—OCH;CH;~ and —OCH,CH(CH3) — are randomly bonded. If the groups of item (ii) are
used as Ry, it is preferable to use groups having a polyether structure having a plurality of

15  ether bonds (polyoxyalkylene structure). The groups of item (ii) may be obtained from
alkylene oxides such as ethylene oxide, propylene oxide, butylene oxide and the like,
cyclic ether polymers such as tetrahydrofuran, alkyl-substituted tetrahydrofuran and the
like, or copolymers of two or more kinds of these polymers.

[0021]

20 Among the above-mentioned groups, it is preferable that R, is a group selected
from an alkylene group having 1 to 6 carbon atoms, a bivalent group represented by
~(OR)— (where, R represents an ethylene group or a propylene group, and t represents an
integer ranging from 2 to 20} and a bivalent group in which ethylene oxide and propylene

oxide are subjected to random ring-opening addition polymerization, or a group in which

25  two or more groups selected from the above groups are bonded. In particular, among



The silicone conpound represented by the chemcal fornmula (1) is a
commercially available one, for exanple, TEGO Rad 2200N avail able from
Degussa Co., Ltd. [0023] The silicone, conpound represented by the chem cal
formula (1) is preferably 2000 15 t01112000, nore preferably 3000 to 8000 in
nunber - aver age nol ecul ar wei ght. [0024] The content of the silicone conpound
represented by the chemcal forrmula (1) in the ultraviolet-curable resin

conposi k&l gicuph) 108 prfedbRahitR e NBSCHUBE er@lbGHT H,(DCHRCOL)ppart s by mass
with respect to the ultraviolet-curable resin conposition. Wth this range,

20 spot ?\gg‘%rgi é:?raﬂliﬂtegt%hﬁbe(g h Iﬂf,: éa?ﬁg : u%@;@?ﬁ i\”ﬁér@,c‘? iy @ﬁ@ggﬂ ¥Richayer of

t he opt ormatron recor pr esent ntion and, if

adher ed, be wi off th urface . without di.fficulty, reby keeping
an excel_ld§¥14§ ‘W’ﬁ&g@@n?? 6@@@%%%%%& a%llsepre#e{)arbflea%hfigthﬁ%ﬁg‘ﬁ F%B’%%l tine.

[ 0025] 25 (Photocurable Conmpound) 12 As the photocurable conmpound used in
the predgropmobitem 6, andid has aatjudsere 4a s chean adkodens gaup BSOS ur abl e
conpounds such as unsaturated pol yester-based, acryl- based,

t hi of - erleerbimseebn althongh dneagen etopoisnads, peamissiblectolbicketegwst b ndnadditioe,

phot ocur abl e conpounds have reactivity with the silicone conpound and are

cured byt ik bfcfetable itla 08¢ edhoSthellgkdupy bPiteh (Hay R, Yhdiredthiebdrded adtlrsibl e conpound
is used for the surface protective layer of the optical information

recordi i e ' y ed in
consi der@'gt%l %%?1& %mgé}gﬁg@gg 9%??2@‘5?@3%511 it , eélgﬁ%rébﬁt%@a{. i

sion Wwth substrate,

v ooost B ABEhSEHR B i 90508 o TS A BRSEFHAAS S orpouna
. havi ng %r;rdreoégr?latlorenr-lt transparency and weatherability for the
10 [0022]
The silicone compound represented by the chemical formula (1) is a commercially
available one, for example, TEGO Rad 2200N available from Degussa Co., Ltd.
[0023]
The silicone compound represented by the chemical formula (1) is preferably 2000
15  to 12000, more preferably 3000 to 8000 in number-average molecular weight.
[0024]
The content of the silicone compound represented by the chemical formula (1) in
the ultraviolet-curable resin composition is 0.05 to 5 parts by mass, preferably 0.1 to 2.0
parts by mass with respect to the ultraviolet-curable resin composition. With this range,
20 spots are hardly adhered to a surface of a surface protective layer of the optical
information recording medium of the present invention and, if adhered, may be wiped off
the surface wifhout difficulty, thereby keeping an excellent spot prevention function stable
for a long period of time.

10025]

25 (Photocurable Compound)



optical information recording nmedium An exanple of the acryl-based

phot ocur abl e conpound may i ncl ude pol yneri zabl e nononers and pol yneri zabl e
ol i goners as shown below 15 [0027] Exanpl es of nonofuncti onal
(meth)acryl ates may include ethyl (netld) acrylate, butyl (neth)acrylate,

2- et hyl hexyl (met h) acryl ate, nonyl (nmeth)acrylate, tridecyl (neth)acrylate,
hexadecyl (nmet h) acryl ate, octadecyl (neth)acryl ate, isodnyl (neth)acryl ate,

i sodecyl (et r i ;
S Pudr oyt oy e Ko Blfeble B3B3 el TR UNFEIA Bhvention, there may be used

met hoxyet hyl ¢ net hyacr xyet hyl Eig )

benzyl (?Fé}oiéf %mcrd% Ic%f)l gOtXIr:]@%@F f)ﬁ%ihg%dgtsﬁ% %srrr‘gis agércy og%egjcer;[bggerdaﬁc%lr of urfuryl
(2[71;;22 gﬁ%{%%gﬁﬁb#g%{(@%}%%ﬁ& and the like as long as the photocurable

nonyl phenoxyet hyl t et rahydr of urfuryl (met h)acryl ate, caprol actone-nodified
tetr ahy@nmmmmﬂaﬁwe(mﬁjtamm the silicens gonepydund apé etel queed by itradiation of an
phenoxyet hyl (nmeth)acrylate, etc. 25 In addition, exanples of alicyclic

nmonaiTer glimavipldt Aol UdEhérsthb phytbéureblb kasipyhat 8 usdBfor ey swefaty ploteeting Rgey| at e,
2- (et h)acryl oyl oxynet hyl - 2- net hyl bi cycl ohept aneadamant yl (et h) acryl at e,

i oyl opom SR T g e R0 PO P ERRRSEORY Rt 1 e,

di cycl opent ehyl oxyet hy ryl at e, et racycl ododecany

cycl ohexyl th)acrylate,..ete. 5 [ 002 I of difunctiona

(ot 1) asebopra PR fte onshfrese sl mbitANg oiiedon Sitb SPitat
3-nethy|;1,5-petaqedLoI di (neth)acrylate, 1, 6-hexanediol di(nmeth)acrylate,
neopent VISESY¥ & 2RRICABR M Pifer vl at e, 2-met hyl -1, 8- oct anedi ol di (neth)acryl ate,
2-butyl -2-ethyl -1, 3-propanedi ol di (nmeth)acrylate, 10 ethyl enegl ycol

di (et h)®26)1 at e, pol ypropyl enegl ycol di(nmeth)acrylate, di(neth)acrylate of
di ol obtained by adding 4 noles or nore of ethylene oxide or propyl ene oxide
to 10 nol e oAmbagpest phabsigsile cahpyiraBst Wyreferatildiofuse the acryl-based

phosphori c(met h)acryl ate, ethyl eneoxi de-
photocurable compound having an excellent transparency and weatherability for the
optical information recording medium. An example of the acryl-based photocurable
compound may include polymerizable monomers and polymerizable oligomers as shown
below.
15 [0027]

Examples of monofunctional (meth)acrylates may include ethyl(meth)acrylate,
butyl (meth)acrylate, 2-ethylhexyl(meth)acrylate, nonyl(meth)acrylate, tridecyl
(meth)acrylate, hexadecyl(meth)acrylate, octadecyl(meth)acrylate, isoamyl(meth)acrylate,
isodecyl(meth)acrylate, isostearyl (meth)acrylate, 2-hydroxyethyl(meth)acrylate, 3-chloro-

20 2-hydroxypropyl(meth)acrylate, methoxyethyl(meth)acrylate, butoxyethyl(meth)acrylate,
benzyl(meth)acrylate, nonylphenoxyethyl(meth)acrylate, tetrahydrofurfuryl (meth)acrylate,
glycidyl(meth)acrylate, 2-hydroxy-3-phenoxypropyl(meth)acrylate,
nonylphenoxyethyltetrahydrofurfuryl(meth)acrylate, caprolactone-modified
tetrahydrofurfuryl(meth)acrylate, acryloylmorpholine, phenoxyethyl(meth)acrylate, etc.

25  Inaddition, examples of alicyclic monomers may include isobonyl{meth)acrylate,



nodi fied al kyl at ed phosphoric(neth)acryl ate, diethyl eneglycol

di (nmeth)acryl ate, dipropyl eneglycol di(neth)acrylate, tripropyl eneglycol
di (neth)acryl ate, 15 pol yether(meth)acryl ate, diethylam noet hyl
(rmeth)acrylate, N-vinylpyrrolidone, N vi nyl caprol actam vi nyl et her rononer,
etc. In addition, exanples of alicyclic difunctional (meth)acrylates may

i ncl ude nor bomanedi net hanol di acrylate, norbonanedi et hanol

di (et h) agbyindl(BettfhdiRid A ad floPloxfinelhyRbt ai ned by adding 2 noles of
et hyl eneoxi de”or propyl eneoxi dé to norbormanedi net hanol, tricycl odecane 20

di met ha fd: ' c ' ' acryl ate,

d: (et h?lgl(l%trhg }ﬂé%i&%?ﬁé?@h%ﬁ%@ﬁ@éﬁ%@ﬂgedg{&%ﬂg&#%ﬂg@ﬁ%yagﬁ F}A;%’eneyoxi de or
ropyl eneoxi.de to tricycl odecane . di net hanol,, ,pentacygcl opent adecane

B ot haret prrsaty Mnep e S slopelEmam et G AP

di et hanol di (net h) acryl ate, di(nmeth)acrylate of diol obtained by adding 2

nol es of teaexpladodecanyi(asthorcrpletspgycdahsxpimeth)acsylpénttacy cl opent adecane

di met hanol, di (nmeth)acrylate of diol 25 obtained by adding 2 nol es of

et hyl®ene[0d2BHe or propyl eneoxi de to pentacycl opent adecane 14 di et hanol,
di et hyl ol di cycl opentane di (nmeth)acrylate, etc. [0029] These nonofuncti onal

and di f unct i opaimleRs i RGENAAL BSetiRYrIResHb} pRIvdeUSPButAedidtd] Ust t he

viscosity at the tine applying, the crosslinking density, etc.. Anpbng these,

5 tetrah I _QE% ha€e. = ], i h) acryl at e,
neopent y?lglﬁlg@i%cmaﬁ\é(%re Jgéﬁipé@d@gg}n&@g@%ﬁg r%%ﬂﬁ%{aé%ﬁ{)let rahydr of urfuryl
(meth)acryl ate, .acryl oyl nprpholine, isqbornyl t.h) acryl ate, ethyl eneglycol
di (et h) Q%W\E‘S%Céﬂatep%ﬁ‘l}%?‘gﬁ%}lr@ﬁéw CIﬁF‘(eng%&}?}@ﬂy#‘at e, di (meth)acrylate of
di ol obtained by adding 4 noles or nore of ethylene oxide or propyl eneoxide
to | nol ectatedipddimnpthyacyylgieot-butyd-2ditisil Hyd-prepaggdjelsliangtimectyjaer yi at e,

di propyl enegl ycol di(neth)acrylate, tripropyl eneglycol di(neth)acrylate,

and bl yethhkenéghecdl diarest)adrelase, polypeipgleabilpcd idilaeth haylate di(preth)actglatn
excel | ent adhesi ve property when pol ycarbonate is used as a | am nating

2SL Ugshr at gf @BHabtaihed Bﬂﬁ&cﬂﬁg’ﬁ w16l ot rhd lolf k@G Tevk dkRie or propylene oxide to 1 mole
, 6- hexanedi ol di (neth)acryl ate, and
of neopentylglycol, ethylene oxide-modified phosphoric(meth)acrylate, ethyleneoxide-
modified alkylated phosphoric(meth)acrylate, diethyleneglycol di{meth)acrylate,
dipropyleneglycol di(meth)acrylate, tripropyleneglycol di(meth)acrylate,

15  polyether(meth)acrylate, diethylaminoethyl (meth)acrylate, N-vinylpyrrolidone, N-
vinylcaprolactam, vinylethermonomer, etc. In addition, examples of alicyclic
difunctional (meth)acrylates may include norbornanedimethanol diacrylate,
norbornanediethanol di(meth)acrylate, di(meth)acrylate of diol obtained by adding 2
moles of ethyleneoxide or propyleneoxide to norbornanedimethanol, tricyclodecane

20 dimethanol di{meth)acrylate, tricyclodecane diethanoldi(meth)acrylate, di(meth)acrylate
of diol obtained by adding 2 moles of ethylene oxide or propyleneoxide to tricyclodecanc
dimethanol, pentacyclopentadecane dimethanoldi{meth)acrylate, pentacyclopentadecane
diethanoldi(meth)acrylate, di{meth)acrylate of diol obtained by adding 2 moles of ethylene

oxide or propylene oxide to pentacyclopentadecane dimethanol, di{meth)acrylate of diol

25  obtained by adding 2 moles of ethylene oxide or propyleneoxide to pentacyclopentadecane



neopentyl gl ycol di (neth)acrylate are particularly preferable. 15 In addition,
since those having an alicylic structure have a strong cyclic structure, it
is possible to provide the obtained cHred filmwith a high elasticity
nodul us at a high tenperature and a ﬁgh gl ass transition tenperature.

[ 0030] Exanples of tri or nore functional (neth)acrylates may include

mul tifunctional 20 (neth)acrylates such as

bi s( 2- aCﬂﬂé{kﬁﬁéloé{i)ﬁ&ﬁw&m{wglbﬁé‘mﬁié&tmétﬁ}éeﬁyl’dwreft’é e, bis(2-
acryl oyl oxypropyl ) hydr oxypropyl isocyanurate, bis(2-

acryloylﬁﬁﬁ tyl ) hydr oxybutyl i socyanurate,
bi s(2- met hac onyIoxyethyl)hydroxyethyl isocyanurate

SN Siut it SR E T g@gmﬁhg AY5AL S B30 used to

tris(2-acrylo onyethyv&lsocyanurate
tris(2- a@‘i]%%‘%% UsSpsin plhy tissapalying the thPfiSlal(ﬂQmaéFW‘awt@x%WIﬂ}@%ocyanurat e,
tris(2 15 nethacryl oyl oxyet hyl )i socyanurat e,

tri s(2- nmethhypdryfueipnd Xspthday ¥ hies boyirramedic ,di(trreit}s)@cﬁylate, neopentylglycol

met hacryl oyl oxybutyl )i socyanurate, trinethyl ol propane tri(neth)acryl ate,

pent aer yaiaﬁlbﬁ@icrylhtel &apRd1 Aot G mbdified te@ﬁny@@wﬁﬂﬂ (hekth)h&@yTaed met h) acryl at e,
di pentaerythritol penta(meth)acryl ate, or tri(meth)acrylate of triol

obt ai ned f0pyl ene oxide to
2 mol o of Pl e Jerﬁ?lﬁéétgﬁ%éﬁﬁﬁ@ac IP R ﬁﬁ%@ﬁ%#‘wf%paﬁﬁ
ol y(net h),acr t e . of nta rit 003 se tri nor e
1I‘O ung'g i ona% Wéﬁ%ﬁ‘%ﬁﬂl&g@g e‘ﬁ 051(@58‘{)4?@ éh(’g H?f%gt%ﬁ' aéldm 10
el asticity nodulus. Anmong them tris(2-acryl oyl oxyethyl)isocyanurate,
tris(2- molesasmprogf Shyleangrife enprparigresade to 1 mole of neopentylglycol,
trimethyl ol propanetri (nmeth)acrylate, pentaerythritoltri(nmeth)acrylate,

pent Her y thethiyl ame tgbstoohdi fmetth)penytapd, alﬁm'ppyleneglycol di{meth)acrylate, tripropyleneglycol
di pentaerythritol penta(neth)acrylate, and di pentaerythritol hexa(meth)acrylate

% §u| 52r g%(?girlﬁ%dé?‘lﬁﬂgér aldegoiRerGhfRB RckIAY afedieRfBW feccahdetan frbdile@hasticity
excellent adhesive property when polycarbonate is used as a laminating substrate and,
tetrahydrofurfuryl(meth)acrylate, 1,6-hexanedioldi{meth)acrylate, and
neopentylglycoldi(meth)acrylate are particularly preferable.

15 In addition, since those having an alicylic structure have a strong cyclic structure, it
1s possible to provide the obtained cured film ﬁth a high elasticity modulus at a high
temperature and a high glass transition temperature.

{0030]
Examples of tri or more functional (meth)acrylates may include multifunctional

20 (meth)acrylates such as bis(2-acryloyloxyethyDhydroxyethyl isocyanurate, bis(2-
acryloyloxypropylhydroxypropyl isocyanurate, bis(2-
acryloyloxybutylYhydroxybutylisocyanurate, bis(2-methacryloyloxyethyl)hydroxyethyl
isocyanurate, bis(2-methacryloyloxypropyl)hydroxypropyl isocyanurate, bis(2-
methacryloyloxybutyDhydroxybutyl isocyanurate, tris(2-acryloyloxyethyl)isocyanurate,

25  tris(2-acryloyloxypropyl)isocyanurate, tris(2-acryloyloxybutyl)isocyanurate, tris(2-



15 cured. [0032] In addition to the above nentioned (neth)acryl ates,
epoxy(neth)acrylates having a strong structure may al so be preferably
i ncl uded. Exanpl es of the epoxy(nmeth)acrylates may include bisphenol A type
epoxy( et h)acryl ate synthesi zed by reaeti on of 20 (meth)acrylic acid with a
reacti on product of bisphenol A and epichl orohydrin, bisphenol S type
epoxy(neth)acryl ate synthesi zed by reaction of (nmeth)acrylic acid with a
reacti onpefRAQ§ on%th?])ﬁ@tﬁﬂﬁfatesnﬁ@ﬂﬂ&?}l@fl@?ﬁ?ﬁp?ﬁséﬂyﬁﬂb@t@%s&-t ype

nme

epoxy(nmeth)acrylaté Synthesi zed by reaction o )acrylic acid with a

reactio L ] i i | : type
epoxy( m%ﬁ?‘g%y@&g%%gb%ﬁgﬁg%%%%’%3&?%2@%#8%% éﬂétz’%ﬁyr@g?%‘ 'alg act?g with a
reaction_product of phenol povol ac,a epi.chl or ohydr.in etc. 16 These

bi sphenotrl%fl’fz CEdigy/ eﬁj‘ﬁ’éﬁ”&%‘@@@‘g}gkﬁ%&t&fﬁaﬁﬁ%ﬁ&hﬂ@ai ned cured filmwith
a high elasticity nodul us and hi gh hardness. Anong them the bisphenol A
type epeseia(metigcadaig dicer tignghisesiae pltrigd ebtaiqed ®¥3Rding | n addi ti on,

pol ymeri zabl e oligomers may be suitably used, and polyester(neth)acryl ate,
pol yéet hed fnmbistoy asry bbdthylepobyide ot apeleneokifacr Y hatdeof et c. may be used in
conbi nati on. [0034] The ultraviolet-curable resin conposition of the present

i nvent i ofip&ft&drehaliiNexhfne@RHcANRStridIABRRHant YREy@RMNNASTY ¢t €, and may be

suitably adjusted in ternms of hardness, ‘elasticity nodulus, adhesion with

substr at I Eg@g y..n application, etc. by using trifunctional
(et h) ac&??lﬁ‘%e : 'Fé%’n% ‘unctional and/or difunctional (neth)acrylates in

conbinathﬁg Al t hough the contents of these conponents may be suitably
adj ust ed Ebending on required properties, the content of
epoxy(neth)acrylate in the ultraviolet 15 curable resin conposition is

preferably 1 hssagiemporedynctionpl @etha¢ralass|opn Hravade hosrpxed film with a high

10  elasticity modulus. Among them, tris(2-acryloyloxyethyl)isocyanurate, tris(2-
methacryloyloxyethyl)isocyanurate, trimethylolpropanetri(meth)acrylate,
pentaerythritoltriimeth)acrylate, pentaerythritoltetra(meth)acrylate,
dipentaerythritolpenta(meth)acrylate, and dipentaerythritolhexa(meth)acrylate are
particularly preferable since they can provide a very high elasticity modulus after being

15 cured.

[0032]

in addition to the above mentioned (meth)acrylates, epoxy(meth)acrylates having a
strong structure may also be preferably included. Examples of the epoxy(meth)acrylates
may include bisphenol A type epoxy(meth)acrylate synthesized by reaction of

20 (meth)acrylic acid with a reaction product of bisphenol A and epichlorohydrin, bisphenol
S type epoxy(meth)acrylate synthesized by reaction of (meth)acrylic acid with a reaction
product of bisphenol S and epichlorohydrin, bisphenol F type epoxy(meth)acrylate
synthesized by reaction of (meth)acrylic acid with a reaction product of bisphenol F and
epichlorohydrin , phenolnovoliac type epoxy(meth)acrylate synthesized by reaction of

25  (meth)acrylic acid with a reaction product of phenolnovolac and epichlorohydrin , etc.



mass. Wth this range of the content of epoxy(neth)acrylate, it is possible
to provide the obtained cured filmw th high hardness and al so properly
adj ust viscosity in application. The content of trifunctional
(meth)acrylate in the ultraviol et-curbl e resin conposition is preferably
30 to 80% by nmass, nore preferably 40 to 70% by mass. In addition, the 20
content of nonofunctional and/or difunctional (neth)acrylate in the

ul travi ghede-tispheRdl@ypd @Ok neMaOSddsWanipsoRieihe bBlined2utd HBPVAN amass, nore
preferably 10wtho 40 ob?%rrgss. %I%t houghpfhe rati o of nono-, di- and

trifucty . SW dj ing on the kind
of (net h@gyaﬁlgﬁimﬁgg%‘gh@m& !t%%ht eng%bvg{ngn@%t?ﬁglﬂé‘éﬁr%gsﬁggﬁl t :fési possible to
adj ust vi sc?sitlthg i n,ar I igeati on egtr;d crosslinking density after being cured
wi t hi n SBOXUBEhYacpylate s pisterably sedny nmking it possible to provide the cured
filmw th high hardness 17 while reducing warp of the cured film [0035]
(Pol ymef@®ai i on Initiator) A photopol ymerization initiator may be used for
the ultraviolet-curable resin 5 conposition of the present invention, if

neceSsary. Al duditiin, polymefizghbooligrmhersaraly batsiivably usedt amt ors known in the art
may be used, nol ecul e cl eavage type or hydrogen abstraction type

phot OprMIféﬁtEﬂﬁEﬂ-?{trjrlﬁie} P QRS (BN )42y 15te ] %cgglheriéthﬂﬁ&ﬂleﬂgﬁcr?lﬁ&, etc. may be

ultravi ol ét-curable resin conposition. ’[ 10 Exanpl es of the

phot OpOLXéﬁBicéﬂattbkxﬁﬁoh”i tiators may include nol ecul e cl eavage type
phot opol’ynerization I'nitiators such as benzoi ni sobutyl et her,

2, 4-di ei@al‘}ihi oxant one, 2-isopropylthi oxantone, benzyl,

1- hydro | ohexyl phenyl ket one, benzoi net hyl ether, benzyl dinmethyl ketal,

-2- hydr oxy- 2- net hyl - 1- pheny| propan- 1- gne, 1-(4-isopropyl pher}_yl %

2- hydr oxy- 2- ¢ Wijmapiodgtanrablsesin composition of the present inverition preferably

2- et hyl -1 - (4- et hyl t hi ophenyl ) - 2- nor phol i nopropan 15 1-one, and the |i ke,

and 1ty dcogains dizphemd typerpoyyerypdtet andohaynisr surtablyadjusteidtin srms ©f bardhesas

benzophenone, 4-phenyl benzophenone, isophthal phenone, 4-benzoyl-4'-nethyl -
elasticity modulus, adhesion with substrate, viscosity in application, etc. by using
trifunctional (meth)acrylates, monofunctional and/or difunctional (meth)acrylates in
combination. Although the contents of these components may be suitably adjusted
depending on required properties, the content of epoxy(meth)acrylate in the ultraviolet-

15  curable resin composition is preferably 1 to 30% by mass, more preferably 5 to 15% by
mass. With this range of the content of epoxy(meth)acrylate, it is possible to provide the
obtained cured film with high hardness and also properly adjust viscosity in application.
The content of trifunctional (meth)acrylate in the ultraviolet-curable resin composition is
preferably 30 to 80% by mass, more preferably 40 to 70% by mass. In addition, the
20  content of monofunctional and/or difunctional {meth)acrylate in the ultraviolet-curable

resin composition is preferably 5 to 50% by mass, more preferably 10 to 40% by mass.
Although the ratio of mono-, di- and trifuctional (meth)acrylates may be suitably adjusted
depending on the kind of (meth)acrylate used, with the above-mentioned range, it is

possible to adjust viscosity in application and crosslinking density after being cured within

25  asuitable range, thereby making it possible to provide the cured film with high hardness



di phenyl sul fide, and the like. [0037] It is preferable that the

phot opol yneri zation initiator not absorb a wavelength of 20 |light for
information reading or witing in an OFticaI i nformation recordi ng nmedi um
For exanple, a photopol ymerization initiator having | ow |ight absorption at
a wavel ength of about 400 nmis preferably used for application to a bl ue

| aser disk. [0038] (Additives) 25 Any conponents to be added in the

ul travi olgte cAliRR S hheCRPRPRIL i on can be 18 used as |long as they do not
deteriorateetﬂg e#ﬁg%? opmthe present invention and may include the

foll ow ngo Ig?r exanpl e, sensitizers for the photopol ynmerization initiator
may i ncl cpé" trimet hyl am ne, nethyl di net hanol am ne, tri et hanol am ne,

p- di met hyl am noacet pphengne, et hyl p-di net hyl am nobenzoate, isoanyl
p- di met hyl ani ?P&gé%%f@? ?IREINOQ di met hyl benzyl ani ne,

4, 4' - bi s(di et hyl am no) benzophenone, etc. In addition, am nes which do not
generate an addhptopalymesicatieminitiater matebetsed &orethe it hlgiteorabirotegimer i zed
conmpound may be used in conbination. OF course, anong these conponents, it
i's p$ef esapbdtidooft palserdnifivansion lihasesdahat Aldhoaghghobshatdpolyrhsrizativh t he
ultraviolet-curable resin conposition and do not deteriorate ultraviolet

ray trangiifetOtowhln HR03Pal Be 38, PR ulealdha £ BEnrbpaVARIr&dtionur abl e

resin conmposition may contalh inorganic conmpohents such as silica particles

par 1 0 O OIp o et B Tty R RE e B BREERD G oy 07 ©

| ight scattering due to the inorganic particles, it is preferable not to
contai n F8TPABUSThor ganic particles in the ultraviol et-curable resin
conposition. (Viscosity) It is preferable that the ultraviolet-curable
resin cotP&$iti on of the present

10 Examples of the photopolymerization initiators may include molecule cleavage
type photopolymerization initiators such as benzoinisobutylether, 2,4-diethylthioxantone,
2-isopropylthioxantone, benzyl, 1-hydroxycyclohexylphenylketone, benzoinethylether,
benzyl dimethyl ketal, 2-hydroxy-2-methyl-1-phenylpropan-1-one, 1-(4-isopropylphenyl)-
2-hydroxy-2-methylpropan-1-one, 2-methyl-1-(4-methylthiophenyl)-2-morpholinopropan-

15  1-one, and the like, and hydrogen abstraction type photopolymerization initiators such as
benzophenone, 4-phenylbenzophenone, isophthalphenone, 4-benzoyl-4’-methyl-
diphenylsulfide, and the like.

[0037]
It is preferable that the photopolymerization initiator not absorb a wavelength of

20  light for information reading or writing in an optical information recording medium. For
example, a photopolymerization initiator having low light absorption at a wavelength of
about 400 nm is preferably used for application to a blue laser disk.

[0038]
(Additives)

25 Any components to be added in the ultraviolet-curable resin composition can be



i nvention has viscosity so high that a filmcan be fornmed in application,
particularly by a spin coater froma standpoint of the manufacturing
process. Although the viscosity may 20 be suitably adjusted depending on the
t hickness of a filmto be film it is Preferable that it falls within a
range from20 to 150 nPas if the surface protective |ayer of the optical
information recording nediumis fornmed to be thin. [0040] [Optical

| nf or m g0 Racir £ ey a@ﬁbw&er%ﬁ?tg)@gera%{ 6he bR HRichn BAE RY g di U

i ncl udes ace protective rmed o e cured film

of o mith PGy PaEbBE el (R By ER MKl i) it B85 el BENYE oy

formed on.the surface of _the opbiﬂgal informatjon 5 recordin gﬁ{jinggg of the
€ >

) n ;
present {VEyiaBRng, pepidimathanetimiye. tighanglaeing; p-Hmaikdaginoa
ultraviolet-curable resin conposition, the surface protective |ayer can
t ransmi t ethygpidimethylamamebesxduitd itoamyt pidireethy lamindbsnzoatey NaNepert y and spot
W pe-ability even after a | apse of a long period of tine and when the
surf age pipéthgibengldngiyiers, 4 sbib@idthyladiio)enbodlenberper alnadliaas antihgh- hum dity
ci rcunst ance. Accordingly, the optical information recordi ng nedi umof 10

the presepficy dlz}’ﬁdl%:eﬁégﬁftéaaﬁ V@Fﬁfoﬁ%%ﬁ@ﬁﬁiﬂ&ﬁ& Lﬂf&%%b%ﬁﬁ&%l A Writing

operations using out hardly generating l1ght scattering on the
surface of r ecq{ di nﬁ rre%i.um m'hnf I rratd'aﬁno. 4500414; ﬁas i sorgr enf e{éalgl. e that the
surface pPOPERG VY P 'NETMRIGH O Yar dhe¥e™S APBPREY T CHEPSFSveAt it from
bei ng damaged, K For exanple, the surface protective |ayer has a surface
penci | hzi’F%ﬁ'éE@ to pelegiapd asathose Bt bpve highesolylplity ithethg v V}‘?IﬂtFF‘Jé?b frore. Since
the wultraviolet-curable resin conposition of the present invention can
i ncr ease resmecataprssition aptl dogiot deterierattorpavinidt fay ttamemussionni ty of the surface of
the cured film a filmhaving an
10 [0039]
In addition, although the ultraviolet-curable resin composition may contain
inorganic components such as silica particles to increase hardness of the cured film, a
solvent to disperse the inorganic particles may not be used. In addition, since there arises
no problem of light scattering due to the inorganic particles, it is preferable not to contain
15  the inorganic particles in the ultraviolet-curable resin composition.
(Viscosity)
It is preferable that the ultraviolet-curable resin composition of the present
invention has viscosity so high that a film can be formed in application, particularly by a
spin coater from a standpoint of the manufacturing process.  Although the viscosity may
20 be suitably adjusted depending on the thickness of a film to be film, it is preferable that it
falls within a range from 20 to 150 mPa:-s if the surface protective layer of the optical
information recording medium is formed to be thin.
[0040]
{Optical Information Recording Medium]

25 The optical information recording medium includes the surface protective layer



excellent slide-ability and high hardness can be forned without difficulty.
20 [0042] An elasticity nodulus of the surface protective |ayer is
preferably 1000 to 3000 WMPa, nore preferably 1500 to 2500 MPa at 25C |If
the elasticity modulus is |ower than %he mininumvalue in this range, the
surface protective |l ayer may becone soft. On the other hand, if the
elasticity nodulus is higher than the maxinumvalue in this range, the 25

surface %Rﬁ-ﬁ? Hﬁi}%d b?&{%rcu@f%lpﬁﬁ%@og theittSiol&LurdtOA3 N &*‘r?@té%iog on sate nt

Confi guration e optica rmation recording nmedium o

i nventiop i s _not articularly limted inits configuration as |long as the
sur f ace Bel"’%toélsts\l@ elozix}léerm8§ﬂn%e 5 formed on at |east one surface of the
outernost |ayer. For exanple, the optical information recording medi um nmay
have either (©prfacecietachve heYssh where at |east one light- reflective |ayer
is lamnated on a side of a substrate and the surface protective layer is
f ormed on t heSinewthe surfaiegeotettiteleye fosnadainethe sunfiviecif thehepticalghformefibect i ve
| ayer is lamnated or (ii) a configuration where at |east one

|'i ghts r etdcofding/Redianess thé pleadht Rdle@o03 cangithet btk dffed@fiin hitde sBtHeace
protective layer is fornmed on the outernost |ayer opposite to the substrate.

[0044] Ane¥RiRlcarale bR csﬁﬁﬁgiap%%% Qﬂfic%urrc{nfg%ivie'?&leﬁg& Rar M R fwel DVD- ROV

in which a surface protective I'S on ‘the outernost |ayer onto
which light is.. incjdent.. d f .the .confi ti id
el ude Bt SREPeT ARt R rE AR et e e A L BT S | ayer

is formed on the outerpost |ayer onto which light is _incident. These
optical PeIUHoEIMOINd whey e sy tarsdratedting laer isiel wdpsa Bighiteraperaturg Sidrat i on
recording media in which pits are forned in a substrate or an internediate
| ayer, ohighvliunzbitetir@smkidice. optéardinglynfheropticalonformetiorticogrdmgdneditiavifng a
phase change type information recording layer. In particular, the read-only
opti t@l iH¥fREdEBt indéntion can suitably perform information reading and writing operations
using light, without hardly generating light scattering on the surface of recording medium
information.
[0041]
It is preferable that the surface protective layer has high hardness in order to
15  prevent it from being damaged. For example, the surface protective layer has a surface
pencil hardness of, preferably 2H or more, more preferably 4H or more. Since the
ultraviolet-curable resin composition of the present invention can increase the density of
silicone compound in the vicinity of the surface of the cured film, a film having an
excellent slide-ability and high hardness can be formed without difficulty.
20 [0042]
An elasticity modulus of the surface protective layer is preferably 1000 to 3000
MPa, more preferably 1500 to 2500 MPa at 25°C.  If the elasticity modulus is lower than
the minimum value in this range, the surface protective layer may become soft. On the

other hand, if the elasticity modulus is higher than the maximum value in this range, the

25  surface protective layer may become fragile.



20 recording nmedia exhibit particularly excellent effects. [0045]
Hereinafter, as appropriate enbodi nents of the present invention, exanples
of manufacturing "DVD-5", "DVD 10", "DvD-9", "DVD 18", and "blue | aser

di sk" will be described without being2®inmited thereto. 25 [0046] 21

(Manuf acture of DVD-9) One substrate (A) for an optical disk in which a 40
to 60 nmnetal thin film (reflective layer) is |lam nated on unevenness,

whi ch i s 6@ ;ed pit and responsible for recording information and anot her
substr at (I% for an optical disk in which a 10 to 30 nm5 sem -transparent
film(sem-trgnsparent reflective |ayer) made of silver or an alloy having
silver as a ngfﬁg%gﬁ%%&uégtfo ?s | am nat ed on unevenness, which is called pit
and responsiple for recording informatjon, are prepared. The reflective

| ayer may be magieptigal infgrmation peosding megdiugp phthe parsenl IBYFHBORILATtnum as a main
conmponent, silver, or an alloy containing silver as a nmain conponent. 10
Subst r at @srticelarlshinuipad inats cdBgurktmaws long ahide anfacegyotoetivesleverasn bbhe substrat e
of the optical disk of the present invention. For exanple, a substrate nade
of andr plieusednl at (asf diie, surfacd yfhe bylerri®dt Mofey | e expaplectehptiedle, or the |ike
may be used, in particular, polycarbonate is preferably used as the

A \ . . : |
substrat %%aﬁ&?ﬁ‘e@&ﬁ‘n&%edﬁlﬁﬁn hdvB %uﬂére{?),ear@onﬁ%?x‘éﬁgﬁ %@reh&%r?%{)%ﬁ%%ﬁﬁ i

the ultraviol et-curab resin conposition’is applied on the

I
f h . A h b i,.ch - fil
°5 1 am e St lmia e P S SRR e St R A0SR et our b
resin conposition which is pplied on the tal thin film so that the fi
surface dermedeondhareversgsidsf da substrate onvinch e hght-reflgelsielayes iy legprated ng

then, the two substrates irradiated by an ultraviolet ray froma
or (ii) a configuration where at least one light-reflective layer is laminated on a substrate

m
m

l e
I m

10 and the surface protective layer is formed on the outermost layer opposite to the substrate.
[0044]

An example of the configuration (i) may include a DVD-R or a DVD-ROM in
which a surface protective layer is formed on the outermost layer onto which light is
incident, and an example of the configuration (ii) may include a blue laser disk or the like

15  in which a surface protective layer is formed on the outermost layer onto which light is
incident. These optical information recording media may be read-only optical
information recording media in which pits are formed in a substrate or an intermediate
layer, or writable/readable optical information recording media having a phase change
type information recording layer. In particular, the read-only optical information

20 recording media exhibit particularly excellent effects.

[0045]

Hereinafter, as appropriate embodiments of the present invention, examples of
manufacturing “DVD-5”, “DVD-10”, “DVD-9”, ‘DVD-18”, and “blue laser disk” will be
described without being limited thereto.

25 [0046]



single side or both sides, thereby manufacturing "DVD 9". The optical disk
of the present invention is obtained by formng the surface protective

| ayer, which is constituted by the cured film made of the
ultraviolet-curable resin conpositionZ2dontaining the conpound represented
by the above chem cal fornmula (1), at filmthickness of 2 to 5m 25 on a
surface of a transparent substrate through which a | aser beam passes. 22

[ 0048] In addikiOl ‘gt e on which grooves are fornmed may be used to
forma wita A@ﬁ%&%ﬁé?@%ﬁcal di sk on which an information recording

| ayer and a ljight  reflective | r,.are lLam nated.. The infarmation recording
| ayer may be g‘%‘“y“@?“ﬁ%ﬁéﬁ”éagOBﬁgﬂi&@%t%&@ﬁ?&%i%@ﬂWé thig net o- opt i cal
recording |ayer and an aqrganic coloring nmatter type recording _|ayer as |ong
as they @eftediv layer)datimindted pmtneysIngssOulurh ifcailpd pit ardrasaensiie f¥cor di ng

| ayer is the phase change type recording layer, the information recording

| ayer menectrdingeinéralatiyn emhatothen telsktiate (B ) doradnangtticalddidkainerhieing 16 tphdsm 10
change film The dielectric layer requires a function of buffering heat
generat egntiftrdnifarBaHe: GEAPESIpAXET reflBElive 1A b0l lvadb st g hdvﬁlﬁ
reflectivity, and is made of a m xed conposition of ZnO and SIi 2. The phase
change f: I | i I : I s 1k Lvlhy between

anor p houésli‘)gk gfaéﬁléﬂnddéd(?rl%/dsﬂteé\q]% :f%%lhgttg %tg ghg%%gg%g’ ﬁ{]/lc}pl Iilsg(féag@g hiat\r%{i ng of the

film and may.be_.nmade of a Ge-Sh-Te-based,, a Sb-Te based, or an Ag-1n-Sh-Te
based 155} 5835‘? f‘[ré?@é@nwf’%%}ﬂncméﬁ?ﬂa{eﬁg matter used for the organic
coloring matter recording |layer nay be typically an azo-based col oring
matter, but iEbarsilegivietlaxenmay bg madeiofalgr exampleg Haterniel coptpning plwepne® usi ng a
| aser beam used for recording information. For exanple, the 20 organic

col or i nganathiy comgyonkmg biticte of yanllogedmaathg sjihérhalaongiy anmpendnased, napht hal o
cyani ne- based, ant hraqui none-based, triphenyl nethane-base, pyrylium or

t hi agyr ykhwstates for an optical disk known in the art may be used as the substrate of the optical

disk of the present invention. For example, a substrate made of amorphous polyolefin,
polymethyl methcrylate, polycarbonate, or the like may be used, in particular,
polycarbonate is preferably used as the substrate for the optical disk of the present
invention.

15 [0047]

Next, the ultraviolet-curable resin composition is applied on the metal thin film of
the substrate (A), the substrate (B) on which the semi-transparent film is laminated is
bonded to the substrate (A) through the ultraviolet-curable resin composition which is
applied on the metal thin film, so that the film surface of the semi-transparent film can be

20 an adhesive surface, and then, the two substrates irradiated by an ultraviolet ray from a
single side or both sides, thereby manufacturing “DVD-9”. The optical disk of the
present invention is obtained by forming the surface protective layer, which is constituted
by the cured film made of the ultraviolet-curable resin composition containing the
compound represented by the above chemical formula (1), at film thickness of 2 to 5 pm

25  ona surface of a transparent substrate through which a laser beam passes.



sal t - based, squaryllum based, chroconui mbased, fornazan-based, netal
conplex coloring matter-based organic coloring matter, and the like. In
addition, the organic <coloring matter may be used in conbination with a

si ngl et oxygen quencher. The 25 quenchl&r preferably include acetyl

acet onat e- based, bisdithiol-based such as bisdithio-a 23 diketone-based or
bi sphenyl di ti ol -based, thiocatecol-based, salicyl al dehi deoxi ne- based,

t hi obi sp 91 at e-based netal conplex, and the like. In addition, am ne-based
guencher ot am ne conpound or hindered am ne having ni trogen radi cal
cations may 1.1 abl sed mat erials used far nf or mati on
recording | a a%ﬁ'ﬁ nb%&{bﬁ&atggﬁév f FEPYessIE ?ﬁfglf? @f‘h# %AN& DvD- 18)
After manufacturing DVD-9 as described above, by eeI ing off _gonly the

subst r at ®Titgbly/readatipoptical disk an vvghnar informetien reserdinglayesamd)a ight red on t he
substrate (A) left on the substrate (B), a disk internediate body in which
subst r at eefleBivslapér-are hnapaednt THei Ihfnrmaemn retOrdinglaggananbe argf dfecphave

| ayer)/cured filmof ultraviolet-curable resin conposition/netal thin film

(ref I :ct phgh ayRrdcodifg 18, RahfcheGLSPRAL iedbidingdhferiRd dh dgdaaicesbloridze two di sk
i nt er medi ateg %I es arg %’r@fepar%gl Next, "DVD Fq?ﬁs obt alﬁgned by bondi ng the

o et e B L BI0R Y B AP O, O oK Tt ermedl e

bodies, so t Sit one. In the sane way, the
opti cal 8@% of the present invention is 15 obtained by form ng the surface
protecti &yer which is constituted by the cured film nmade of the
ul traviolet-curable resin conposition containing the conpound represented by
the above cheHiteinfaraarion secoming layerds the phasheharae bpe gecopding layernthy 0052]
(Manuf acture of DVD- 10) 20 Two substrates of (CO) and (C2) for an optical
di sk i n wifoniwtmn4erording tiyenmiahiba gefidraliy cxadttutdd by 4 diefecuic layerahd eyhasec| udi ng
silver as a nmain conponent is |amnated on unevenness, which is called pit
whi cho anghaipe BRS| The dfe®ictriciapirdbqfres AffandiRhi @Buffafifs heat generated in the

phase change layer and a function of adjusting disk reflectivity, and is made of a mixed

composition of ZnO and SiO;. The phase change film is a film in which the difference of

reflectivity between amorphous state and crystalline state appears by phase changing of

the film, and may be made of a Ge-Sb-Te-based, a Sb-Te based, or an Ag-In-Sb-Te based

15 alloy.
[0050]
An organic coloring matter used for the organic coloring matter recording layer
may be typically an azo-based coloring matter, but is not particularly limited as long as it
can form pits using a laser beam used for recording information. For example, the
20  organic coloring matter may include cyanine-based, phthalo cyanine-based, naphthalo

cyanine-based, anthraquinone-based, triphenyl methane-base, pyrylium or thiapyrylium

salt-based, squaryllum-based, chroconuim-based, formazan-based, metal complex

coloring matter-based organic coloring matter, and the like. In addition, the organic

coloring matter may be used in combination with a singlet oxygen quencher. The

25 quencher preferably include acetyl acetonate-based, bisdithiol-based such as bisdithio-c-



prepared. The ultraviolet-curable resin conposition is applied on the thin
filmof the substrate (), the substrate (Cl) is bonded to the substrate
(C2), with the ultraviolet 25 curable resin conposition, which is applied on
the filmof the substrate (C 1), inte2posed 24 between the substrates (d)
and (C2), and with a surface of the filmof the substrate (C2) as an
adhesi ve surface, and then, the substrates (C) and (C2) are adhered to each

ot her by, .l Lafl f : i gl ' : ' bot h si des
of the. Sistdeb el bilsHep Bl Hh O, G thyck Mok S T e SRR " X e
same way,. the optical disk.of the 5 present jnvention is.obtained by formng
the-sur fuigtiSEhegBlatePased R Bomplit A BERER ImAdRRin, ByirerBStR BT m e
of the ultraviolet-curable resin composition containing the conpound

r epr ese®f a@inscompeund e binderedreine Fayimgnigogenradigal etipny may he sWhbss of 2 to 5
m [0053] (Manufacture of DVD-5) 10 A substrate (D) for an optical disk in
whi ch audél.t dHEGnatenidlhused ot eachanfermbtisi levadingdayeamagl Healie samed arciatg si | ver
as a nmmin conponent is |am nated on unevenness, which is called pit and
respgnsi byes1for recording information, is prepared. Separately, a substrate
(E) for optical disk having no pit is prepared. The ultraviolet-curable

resin conposiyii & Arhegyon the netal thin filmof the substrate (D),
t he substrat QME %§ a?déusebondefaelt%& the 15 substrate (E), with the

ul traviol et-cuyrabl e resi.n sition.interposed Qhet n.the ubstrates (D)
ond (B andemanphrae SRS deriosnabet by peciaie: Su i BEERRGL per by
irradiation of an ultraviolet ray froma single side or both sides of the

two subdiv.avidsthemjetaldhia flm (reflastivelayendeniedanthe sepstragiAg left pmthehe sane way,
the optical disk of the present invention is obtained by formng the

sur f ace spbatatec(B)vaedisk yeermedinte bodysinoxdniet subatratd (Bl sdoyi-trdvsparentefdnd (sémi-made of
the ultraviolet-curable resin conposition containing the conpound

r epres enfashdiont réfRcabPOMSeGREMIGRM JfallialiAel-durabldtresin bothpdditidanass] @fn 2 to 5
m [0054] As for the irradiation nethod of ultraviolet, for exanple, a
conti nugys, (Ini,fgeiafive layer) are laminated sequentially are manufactured. The two disk
intermediate bodies are prepared. Next, “DVD-18” is obtained by bonding the two metal
thin films (reflective layers) formed on the disk intermediate bodies, so that the one is
opposite to the other one. In the same way, the optical disk of the present invention is
15  obtained by forming the surface protective layer, which is constituted by the cured film
made of the ultraviolet-curable resin composition containing the compound represented by
the above chemical formula (1), at a film thickness of 2 to 5 pm.
[0052]
(Manufacture of DVD-10)
20 Two substrates of (C1) and (C2)} for an optical disk in which a 40 to 60 nm thin
film made of silver or an alloy including silver as a main component is laminated on
unevenress, which is called pit which and responsible for recording information, are
prepared. The ultraviolet-curable resin composition is applied on the thin film of the

substrate (C1), the substrate (C1) is bonded to the substrate (C2), with the ultraviolet-

25  curable resin composition, which is applied on the film of the substrate (C1), interposed



irradiation nethod using a netal halide |anp, a high pressure nercury |anp
or the like 25 may be used. Also, the flashing irradiation nethod di scl osed
in US. Patent No. 25 5,904,795 may be used. The flashing irradiation

met hod is nore preferable froma stad#ipoint of efficiency of curing. Here,
means for irradiation of the ultraviolet ray may include, for exanple, an
ultraviolet irradiation device enploying the continuous light irradiation

met hoda;bg{\g%nu ésdﬂsgafeg{@ﬁ%ﬂ&glc@faﬁdwvx&gleaasmac@oﬁ{ﬁé Alm B%gﬁﬁtgas ?%%r the

i ke, travio I'rradiation vi ce enpl oyl ng

irradiatiaqn t hod in non,flash or e li 0Qp5 nuf act ur e of

Bl ue Lafgﬁnﬁggﬁveﬁgfufsaﬁe’ %ﬂ%ﬁl%{#ﬁs Sttfél%F zgég)rmcﬁll (?2) a‘% a%ﬁel&ﬂgﬂw?aﬁﬁ&@%lr%yso
optical .disk substrate (F) in 10 which_a 40 to 60 nmthin film made of

si | ver dradigtion plan wlHayiglet my feam aeinglesside orhath sig ehYo subsiraigs ffabded on
unevenness, which is called a pit and responsible for recording

i nf or matand fC2x therebysthemtfaqt@ingH€Def0 polly dwrsboraray, e ophieal diskeofdhee bonded to
each other through the ultraviolet-curable resin conposition, and then, the

opti gal et mmbaionds ebtamkd b?lf&rﬂih%t}&fs@ﬁbcd fabteatiee Rebrenwhithtiocaatifuted her by
irradiation of an ultraviolet ray froma 15 single side or both sides of the

subst 1 i b€V eBdiRENTSe (Ao IRELSBl Bfin oo BhuRcdrRRERy o Sk of (he

present 1'nvention I s obtaine ormng t ace protectlive |layer, which
is constituted by the cured . film mad f t ultraviagl.et-cur e.resin
corpos OBIPBRIERG BY i i Sharepratant bt t9i RSkt et iEnrEn
formul a 1%% at a filmthickness of 2to 5 m In addition, the sheet (G
may be fl8P¥d of a cured fil mnade of an ultraviolet 20 curable resin
conposition, and the surface protective layer, which is constituted by the

cured fil m néManofactuneofliDVDal)i ol et - curabl e resin conposition containing the
conpound represented by the above chemical fornula (1), may be fornmed on a

surfigce of t hessReat (DY O .anbbtied diskiif Avhidhhe4®diosd dasidh finghad¥rof slidete a
mul ti-layered structure where two or nore recording |ayers are fornmed, or

may be af} ARib§ FeldHisKsilvdr WU flirfediiRREnGE M9Ratkd B unevenness, which is
célled pit and responsible for recording information, is prepared. Separately, a substrate
(E) for optical disk having no pit is prepared. The ultraviolet-curable resin composition
is applied on the metal thin film of the substrate (D), the substrate (D) is bonded to the
15 substrate (E), with the ultraviolet-curable resin composition interposed between the
substrates (D) and (E), and then, the substrates (D) and (E) are adhered to each other by
irradiation of an ultraviolet ray from a single side or both sides of the two substrates (D)
and (E), thereby manufacturing “DVD-5". In the same way, the optical disk of the
present invention is obtained by forming the surface protective layer, which is constituted
20 by the cured film made of the ultraviolet-curable resin composition containing the
compound represented by the above chemical formula (1), at film thickness of 2 to 5 pm.
[0054]
As for the irradiation method of ultraviolet, for example, a continuous light
irradiation method using a metal halide lamp, a high pressure mercury lamp or the like

25 maybeused. Also, the flashing irradiation method disclosed in U.S. Patent No.



25 information recording layer and a light reflective |layer are fornmed by
using a substrate 26 provided with grooves. [Exanples] [0056] The present
invention will be further described in the follow ng exanples but 5 w thout
being linmted thereto. The term"partg5 as used hereinafter is meant to
indicate "parts by mass.” [0057] (Exanples 1 to 2 and Conparative Exanples
1 to 3) <Preparation of Optical D sk Sanples) 10 Conpositions of exanples

and co {4 S ' g te for an
opti ool " o BoRrBE Ry, 3he 188y gl mBRISHAEPRERIRIA T (len  hat
t he thi clgﬁr%@ss. gf fi%}r_lc.ured I I.mfor a protective |ayer becomes 5 to 8 m after
curing, SAGPRIREOLHREIANGY 94AUFLES or ned by i rradiation of an ultraviolet ray
with light intensity of 0.5 J/cnR2 (nmeasured by intergrating actinoneter of
LIVPF- 36, avalerameans fo5jradatioyreithppitasiotss ray may includs, g examplg. 3 cm
concentrated high pressure nmercury lanp (HO03-L3 1, available from
EYEGRAPHiltES/i6let irratitation devibeembloyimerthé eattimbwglight tiiradistich méthod asipg es f or

eval uation. [0058] <Preparation of Artificial Fingerprint Liquid> 20 An

artifsici lﬁ%h bieBERS Rletdity laf b Gnets HATGPRIRS oPthe 3idte] 4@ dn WbRdtiolef irfalia@bgi N Wi t h
respect 0o 10 parts of nethoxy propane as a diluent, and adding 0.4 parts

of Kantg J: i est r : 4. defined by JIS
Z8901 t hdeeerfe&ggkn gmnﬁgeﬂ%ﬂ#ﬁ%&?ﬁﬁ%&% T%g@?s@y%ﬁé%%a@?gﬁﬁgﬁl ac&i gi nal Form for
Pseudo Flj{)ﬁ?ﬁr print Pattern Transfer> 25 About 1 m of the artificial
fingerpr liquid is collected while m xing, the

(Manufacture of Blue Laser Disk)
For a read-only blue laser disk, a 1.1 mm thick or so optical disk substrate (F) in

10 which a 40 to 60 nm thin film made of silver or an alloy including silver as a main
component is laminated on unevenness, which is called a pit and responsible for recording
information, and a sheet (G) made of polycarbonate or the like are bonded to each other
through the ultraviolet-curable resin composition, and then, the optical disk substrate (F)
and the sheet (G) are adhered to each other by irradiation of an ultraviolet ray from a

15 single side or both sides of the substrate (F) and the sheet (G). Thereafter, the blue laser
disk of the present invention is obtained by forming the surface protective layer, which is
constituted by the cured film made of the ultraviolet-curable resin composition containing
the compound represented by the above chemical formula (1), at a film thickness of 2 t0 5
pum. In addition, the sheet (G) may be formed of a cured film made of an ultraviolet-

20 curable resin composition, and the surface protective layer, which is constituted by the
cured film made of the ultraviolet-curable resin composition containing the compound
represented by the above chemical formula (1), may be formed on a surface of the sheet
(G). In addition, the blue laser disk may have a multi-layered structure where two or
more recording layers are formed, or may be an optical disk in which a phase change type

25  information recording layer and a light reflective layer are formed by using a substrate



27 collected liquid applied on the pol ycarbonate substrate (having di aneter
of 120 mm and thickness of 1.2 mm using a spin-coat nethod. This substrate
is heated at 60C for 3 mnutes, and then, methoxypropanol is renoved from
the substrate, thereby obtaining an riginal formfor pseudo fingerprint
pattern transfer. 5 [0060] <Transfer and W pe of Pseudo Fingerprint Pattern>
An edge surface (having a dianeter of 20 nm of silicone rubber stopper No.
7, whi J: han anot her edge surface is polished with a sandpaper
(cc 150§M1&§\3gﬂé‘§ﬁ‘e’ésfrom NI HON KENSHI Co., Ltd.), thereby preparing a
pseudo i%qg@hgrint 10 transfer material. An artificial fingerprint liquid
conmponert® ﬂansferred onto a edge surface of the pseudo fingerprint
transfer material, with the edge surface of the pseudo fingerprint transfer
mat eri al®®&®ing pressed against the original formunder a load of 52N for 10
seconds. The artificial fingerprint liquid conponent is transferred onto a
site apart blhe pooant Rifemion wilh beaflirthbr desceibed an the dobldéviag camntplesouta
surface of a disk on which the 15 ultraviolet-curable resin conposition is
formed, witholit b&ifg BHERAIMrERCE TAE tdrheRseYdo usdd NISh#drnS nidarnGf iagicaet eri al

to which the artificial fingerprint I'iquid conponent is adhered, being
pressed“ggﬂ%&§ﬁ1§he site under a |load of 52N for 10 seconds. Next, the
artifici ngerprint liquid component adhered to a surface of each disk
sanpl e i8 L ped off according to the follow ng order. An 8-stacked tissue
paper 20 Q%ﬁajlable from Corelex Goup Co., Ltd.) is inserted between a edge
surface éhaving di ameter of 25 mm) of a |arger side of the silicone rubber
st opper (Keampleshep 2 aed Gpmparatve Exaeplesl Whikh the artificial fingerprint
Iiquid conponent is adhered, and pressed with a force of 5 N Under this
“condi t i e®Prepabmioniof Opting DisbBemipktopper is slowy noved fromthe center of
the disk sanple to the circunference of the disk sanple, thereby w ping off

the185 adher ednibbitibhCoiRxapRe QAP Ebhparkti AUxAnMINSN I licd 48 a

polycarbonate substrate for an optical disk having a thickness of 1.2 mm and diameter of
120 mm such that the thickness of a cured film for a protective layer becomes 5 to 8 um
after curing, and the cured film is formed by irradiation of an ultraviolet ray with light
intensity of 0.5 J/cm? (measured by intergrating actinometer of UVPF-36, available from

15  EYEGRAPHICS Co., Ltd.) using a 120 W/cm concentrated high pressure mercury lamp
{HO03-L31, available from EYEGRAPHICS Co., Ltd.), thereby manufacturing optical disk
samples for evaluation.
[0058]
<Preparation of Artificial Fingerprint Liquid>

20 An artificial fingerprint liquid is prepared by adding 1 part of triolein with respect
to 10 parts of methoxy propane as a diluent, and adding 0.4 parts of Kanto loam, which is
test powder of No.1, type of No.11, defined by JIS Z8901 thereafter, and then mixing.
[0059]
<Preparation of Original Form for Pseudo Fingerprint Pattern Transfer>

25 About 1 ml of the artificial fingerprint liquid is collected while mixing, the
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Measurenent of Pl Error> APl error of a recorded signal for each

onponent is adhered to the disk sanple (early stage) and 5 after
the wiping operation is carried out twce. The result is shown in Table 1.
[0062] The PI error is neasured using "SA-300", available from Audi o
Devel opnment Co., Ltd. In addition, a Pl error ratio (the nunber of errors

Soudchel Iy

ation on

inPl.error. ratio smalJer th

R S e S R s et

d not

h " Good:: .
e st 4 Sin- e et s AP hBhed At BOC 63 "t et o

n Pl error ratio "Bad": not smaJler than 6 in Pl _eryor .ratio
rHRlitey Angiherpmethoyyrippae! 15 f@WD‘Fé{r%%méb% ?@Sgﬁt& thershy pbi3Rg gn
ances> Di sk sanples prepared in the sanme way as Exanple 1,
priginE@mplfer pseade fingopmizmattemdragg&npl e 4 are subjected to an
test for 240 hours under high- tenperature and high-humdity
$ of 80C and 85% RH using PR-2PK 20 (avail able from ESPEC
lon), and then a Pl error of a recorded signal for each disk

15

sanpl e

%@Fe}%@“gﬁg?#&h&igin%éﬁhhpﬁﬁe?ﬁi nt |iquid conponent is adhered to

sanmpl e an ter t I'ng operation is carried out tw ce.
5 S ho)&’lq e'dge ;ruar alcg (}%iving[ ao 9191141]‘3‘[6% 8f 25 Ir‘nn%oofcs:hié%ngv ru%lbyr slylopper No. 7,

which is smaller than another edge surface is polished with a sandpaper (CC 150-Cw
available from NTHON KENSHI Co., Ltd.), thereby preparing a pseudo fingerprint
transfer material. An artificial fingerprint liquid component is transferred onto a edge
surface of the pseudo fingerprint transfer material, with the edge surface of the pseudo
fingerprint transfer material being pressed against the original form under a load of 52N
for 10 seconds. The artificial fingerprint liquid component is transferred onto a site apart
by about 37 mm in a radial direction from the center of a surface of a disk on which the
ultraviolet-curable resin composition is formed, with the edge surface of the pseudo
fingerprint transfer material to which the artificial fingerprint liquid component is adhered,
being pressed against the site under a load of 52N for 10 seconds.

Next, the artificial fingerprint liquid component adhered to a surface of each disk
sample is wiped off according to the following order. An 8-stacked tissue paper
(available from Corelex Group Co., Ltd.) is inserted between a edge surface (having
diameter of 25 mm) of a larger side of the silicone rubber stopper No. 7 and the disk
surface to which the artificial fingerprint liquid component is adhered, and pressed with a
force of 5N. Under this condition, the silicone rubber stopper is slowly moved from the
center of the disk sample to the circumference of the disk sample, thereby wiping off the

adhered artificial fingerprint liquid component.

The
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[0061]
<Measurement of PI Error>

A PI error of a recorded signal for each disk sample is measured at the time before
the artificial fingerprint liquid component is adhered to the disk sample (early stage) and
after the wiping operation is carried out twice. The result is shown in Table 1.
[0062]

The PI error is measured using “SA-3007, available from Audio Development Co.,
Ltd. In addition, a PI error ratio (the number of errors after test/the number of errors
before test) is caiculated and evaluated.

Evaluation on the PI error is marked in Table 1 as follows.

“Excellent”: not greater than 2 in PI error ratio

*Good”: not smaller than 2 and not greater than 5 in PI error ratio

“‘F air’”: not smaller than 5 and not greater than 6 in PI error ratio

“Bad”: not smaller than 6 in PI error ratio
[0063]
<Test on Durability under High-Temperature and High-Humidity Circumstances>

Disk samples prepared in the same way as Example !, Comparative Example 2 and
Comparative Example 4 are subjected to an exposure test for 240 hours under high-
temperature and high-humidity circumstances of 80°C and 85% RH using PR-2PK
(available from ESPEC Corporation), and then a PI error of a recorded signal for each disk
sample is measured before the artificial fingerprint liquid component is adhered to the disk
sample and after the wiping operation is carried out twice. The result is shown in Table 2.

[0064]
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10 -OC2H4-s in average and 6 -OC3H6-s in average, which are randomy bonded,
and Xi is bonded with acryloyl group in the above chemcal formula (1)), R2
is a hydrogen, and the conpound having a nunber - average nol ecul ar wei ght of
4000. L-7002 : Polyoxy al kylene dine %yl pol ysi | oxane (avail able from

Ni ppon Unicar Co., Ltd.) 15 BY-16-152D : Methacryl ate-nodified silicone
oil represented by the followng chemcal formula (4), available from Dow
Com ng qugMﬂCb., Ltd., VYi-(CH2)3-SiQCH3)n- Si(CH3)2-(CH2)3-Yl (4) Were,
Yi represents a nethacryl oyl oxy group. A weight-average nolecular weight is

above. chem caPtRaiHatE I Py L PafredBibe rthe ARRT Toray o, . Lid.) .
e o O 2 e LSOt 30" L0051 57 T 6 M T
Kk MNOMr oDoo DNWOvV ~ . X
* NPGDA : Neopentyl glycol diacrylate
5 * TMPTA : Trimethylol propane triacrylate
* HCPK : 1-hydroxy cyclohexyl phenylketone
» TEGO Rad 2200N : Reactive polysiloxane (available from Degussa Co., Ltd.)
* The compound can be represented by the above chemical formula (1), wherein n
is 3, n/m is 1/10, R; is -CH,CH,CH,X;~ (where, X, represents a group having 20
10 —OC;H4-s in average and 6 ~OC;Hs—s in average, which are randomly bonded, and X, is
bonded with acryloyl group in the above chemical formula (1)), R; is a hydrogen, and the
compound having a number-average molecular weight of 4000.
*+ L-7002 : Polyoxy alkylene - dimethyl polysiloxane (available from Nippon
Unicar Co., Ltd.)
15 * BY-16-152D : Methacrylate-modified silicone oil represented by the following
chemical formula (4), available from Dow Corming Toray Co., Ltd.,
Y 1—(CHz)3—SiO(CHs)n— Si(CH3);-(CH2)5-Y; (4)
Where, Y represents a methacryloyloxy group. A weight-average molecular
weight is 386.
20 * BY-16-152 : Methacrylate-modified silicone oil represented by the above
chemical formula (4) (available from Dow Corning Toray Co., Ltd.), the weight-average

molecular weight is 5600.

[0066]
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N RN 32 [0067] As is apparent from Table 1, the optical disk using the
cured filmnmde of the wultraviolet-curable resin conposition in Exanples 1
and 2 of the present invention shows substantially the sane Pl error as in
the early stage if the artificial fingé@print liquid 5 adhered on the
surface of the disk is renoved. In addition, as is apparent from Table 2,
the increase of error is very small even after the exposure test under
high-tenqgm@ﬂure and high-humdity circunstances. [0068] On the other hand,
for the optical disks of Conparative Exanples 1 to 4, when the 10
artificial fi ' J QLH- Gl ' : .sks, it can
be seen that ?’%gg %%ﬂa?%n;c ?ﬂgﬁaﬂ)léﬁ,&ﬁ??ﬂ@:ﬁ?% ulglﬂg F%%%%f@rﬁ@gﬁ?ﬁgmse pot
prevention function and.spot w pe-ahilit f he. optical .dis r.ot ective
yor " ar S0 ERuA PSS PR Expgbices) apd P FebieSiienor T
silicone conpound is not_dissolved with the photocurable conpound. 15

| NDUSTRI AubstgptiallgAlm sapeyP] qrooevin the pedy sthge ifi theratifiopkiingerpramiliguidesi n
conposition of the present invention contains a silicone conpound having a
parti 6ul adhatd onthe @rfacd ofthbidizktis reencoet| el addfioin, ps Bappdrestrfrorh Taklei2on and
spot wipe-ability when it is used for the surface protective |ayer of the

optical 2fe inefasd1B¢t drit? if RGP RN Svebsitds The APOARE kdABNder -teRipkfflre and
i nformation recording nedium using the ultraviolet-curable resin

conposi tion. of 11 i.nvention does not have difficulty in

writing/ r%@bﬁlr]\la} i fogcmgﬁg%%ési nto/froman information recording |ayer due to
scatteri ng a |laser beamemtted froma side of a transparent substrate.
Accor di ng 9 I the optical information recording nedium of the present

i.nvention exhibits stable 25 antifouling property even after a | apse of a
| ong period ofOnithgrethsr hause forithe ppfidabdiskqypfdeqmparative Examples 1 to 4, when the

10 artificial fingerprint liquid is applied on the surface of the disks, it can be seen that the PI
error is significantly increased since the spot prevention function and spot wipe-ability of
the optical disk protective layer are insufficient. In addition, for Comparative Example 5,

the silicone compound is not dissolved with the photocurable compound.

15 ~ INDUSTRIAL APPLICABILITY
[0069]

Since the ultraviolet-curable resin composition of the present invention contains a
silicone compound having a particular structure, it exhibits excellent spot prevention
function and spot wipe-ability when it is used for the surface protective layer of the optical

20  information recording medium. Accordingly, the optical information recording medium
using the ultraviolet-curable resin composition of the present invention does not have
difficulty in writing/reading information into/from an information recording layer due to
scattering of a laser beam emitted from a side of a transparent substrate. Accordingly,
the optical information recording medium of the present invention exhibits stable

25  antifouling property even after a lapse of a long period of time or when it is left under a



33 high-tenperature high humdity circunstance, which may result in high
industrial usefulness. 34 CLAIMS 1. An ultraviolet-curable resin
conposition used for a surface protect hée | ayer of an optical information
recordi ng medium conprising: a silico conmpound represented by the
followng formula (1): 5 [Chemical Fornula 1] (CH3)3Si-OA-SI(CH3)3 (1)
(wherein A represents a group in which n structural units represented by the
fol I ow ngigh-RfiPetature igh hushiany eatuligaite] #hith mdsRsulbinihighlindesttia) O O 10
(wherein R represents a bivalent group in which one or two or nore groups
sel ect ed fL@petde group consisting of (i) an al kylene group having 1 to 18
carbon atons and (ii) a bivalent group in which plural alkylene groups
having 2 to 18 carbon atonms are |inked by ether bond are bonded, R is
bonded with Si directly or through an oxygen atom 15 R2 represents a
hydrogen atom or a nmethyl group), and mstructural units represented by the
followng formula (3): [Chem cal Formula 3] CH3



ii- (3) CH3 are bonded in a randomformor block form n is an integer
ranging froml to 15 n)ymis 35 1/5 to 1/20, the structural units
represented by the above chem cal fornulas (2) and (3) are not bonded to
ei ther thensel ves, or other structural4parts by an oxygen-oxygen bond in a
nol ecul e); and a phot ocurabl e conpouna that reacts with the silicone
conpound. 5 2. The ultraviolet-curable resin conposition used for a surface
protective layer of an optical inf@mmmMPn recordi ng medi um according to
Claim 1, wherein the silicone conpound contained is at 0.05 to 5% by nass.

3. The utravi ol et scyfAbl ik SO LAN ULkl Pluducs WIAGRAEALECL i Ve

| ayer of an optic ormation recording nedi um accor gtodaml or 2,
wherein the 10. nunber average,.nol ecul ar wei.ght of the silicone conpound is
200 to 1% QPtW?P%mﬁﬁ??évgalﬁms F%mP’égP% conposi tion used for a
surface protective layer of an optical .information recording nmedi um
accor di nd sHigoey egmpoun FeM?SWMi&fﬂémllﬂw@mél@r(ébl e conpound is an
acryl - based photocurabl e conpound. 5. An optical information recording
medi uin c fiipmeisaldgrmuladnf ace protective layer 15 forned on at | east one
surface, wherein the surface protective layer includes a cured film nade of
t he ul t ravi ol dCHgySiable—+ s+ Bi(CHposi ti on ac¢dnding to Caiml or 2. 6. The
optical information recording nediumaccording to Caimb5, wherein at |east
one lig I ' i; ] ace
protecti g%h‘{r%é?&ﬁseg&g% %égfup Olﬁ %%&%%@%%@32%? ste%h %g% u ésjtf(?lgfsgﬁ n whi ch
the ligh -regléﬁ;}tive | ayer is lamnated. 20 7. The optical information
recordin m according to Caimb5, wherein at |east one
light-reflective layer is lamnated on a substrate and the surface
prot ect i VehgmigdFormukagiined on the outernost |ayer opposite to the
substrate. 8. The ultraviolet-curable resin conposition used for a surface
protective |ayer 8{»{ -
‘ 3

L Si—O0———

BB (2)

10
(wherein R; represents a bivalent group in which one or two or more groups
selected from the group consisting of (i) an alkylene group having 1 to 18 carbon atoms
and (ii) a bivalent group in which plural alkylene groups having 2 to 18 carbon atoms are
linked by ether bond are bonded, R; is bonded with Si directly or through an oxygen atom,
15 Ry represents a hydrogen atom or a methyl group), and
m structural units represented by the following formula (3):

[Chemical Formula 3]

CH,
& (3)

l
CH;

are bonded in a random form or block form, n is an integer ranging from 1 to 15, wW/m is



M R

an optical information recording nmediumaccording to Claiml or 2, wherein

the viscosity 25 is 20 to 150 nPas.

10

15

20

25

35

1/5 to 1/20, the structural units represented by the above chemical formulas (2) and (3) are
not bonded to either themselves, or other structural parts by an oxygen-oxygen bond in a
molecule); and

a photocurable compound that reacts with the silicone compound.

2. The ultraviolet-curable resin composition used for a surface protective layer
of an optical information recording medium according to Claim 1, wherein the silicone
compound contained is at 0.05 to 5% by mass.

3. The ultraviolet-curable resin composition used for a surface protective layer
of an optical information recording medium according to Claim 1 or 2, wherein the
number average molecular weight of the silicone compound is 200 to 12000.

4. The ultraviolet-curable resin composition used for a surface protective layer
of an optical information recording medium according to Claim 1 or 2, wherein the
photocurable compound is an acryl-based photocurable compound.

5. An optical information recording medium comprising a surface protective layer
formed on at least one surface, wherein the surface protective layer includes a cured film
made of the ultraviolet-curable resin composition according to Claim 1 or 2.

6. The optical information recording medium according to Claim 5, wherein at least one
light-reflective layer is laminated on a substrate and a surface protective layer is formed
on the reverse side of the substrate on which the light-reflective layer is laminated.

7. The optical information recording medium according to Claim 5, wherein at least one
light-reflective layer is laminated on a substrate and the surface protective layer is formed
on the outermost layer opposite to the substrate.

8. The uitraviolet-curable resin composition used for a surface protective layer of
an optical information recording medium according to Claim 1 or 2, wherein the viscosity

18 20 to 150 mPas.



