|  ULTRAVI OLET- CURABLE RESI N COVPCSI TI ON AND OPTI CAL | NFORMATI ON RECORDI NG
MEDI UM TECHNI CAL FI ELD 5 [0001] The present invention relates to an
ultraviolet-curable resin conposition,useful for a surface protective |ayer
of an optical information recording n%diunl 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 et y OETRAYEILET-CORABEE RESINrCOMPOSITEXS AND @R EGAd, INROREMIEPNe, an
optical disk in which a cured filmnmade of an active energy ray curable
resin conposition 15 is fornmedrecGEDING MEBLURN 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 fil m made (i ergy ray curable resin
conposition, etc. [0003] 20 Aﬁgpmyﬁtﬁ:?ecordi ng | ayer refers to a

| am nate including a |layer formed on an optical disk substrate nade of a
synthet [¥0ksin such as pol ycarbonate and constituted by an unevenness
called a pit, a phase change material, coloring matter or the like, and a

sem -t r anspaflmpreseat inventionerelaidsio an ubirapmidtentrablefesimaompesitioh msé¢fol foed on t he
above layer for reflecting a | aser beamfor reading information. The

seni -t r apeBaeSRbtettblel @Gk bf 8n bptical Bifordfatibh eecoedih@ alediued, la@a tah \vptiédll m i s formed
on the uppernost |ayer of the information recording 2
information recording medium provided with a surface protective layer made of the
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



| ayer and is typically constituted by a thin filmnmade of a netal or netal
alloy. [0004] A typical exanple of the bonded type optical disk includes
DVD (Digital Versatile D sk or Digit Vi deo Di sk). Anmong the bonded type
optical disks, in DVvDs, there are a variety of types of read-only DVDs.
For exanple, an optical disk named "DVD- 10" is manufactured by providing
unevenness called a pit responsible to recording information on one side of

a subst r pi&; anBRERPIcaNP cdDMinREBBPA thin FIA nlk b€ 8 k@il enetalRby.at es used for
optical disk thereon as a layer for reflecting a | aser beam for reading

i nf or mat '0@P4 the substrate being provided with alum num | ayers; and bondi ng
the two po y]car bonate 10 substrates by adhering the alum num | ayers as an

adhesi on | aye "DVD-5" |is nu t ured. by ..bondin bstrate used to
mana act ur o AbRBICH) BReTinlt SER Ao P Sitical sk bR DR THRA Bk oy e
wi thout an information recording layer. "DVD-9" is_  manufactured by bondi ng

a subst rRisk of Pigital VidearPigkuniAneng T@g berdead\tepe ontial disks inRY Rsntheps 318 2pr ovi ded

in one side of the substrate and a substrate in which a sem -transparent 15
ref | éct i vaziety dfitypestrifotad-enlyddDof Kyolesarople saam qiticeldislommédiIngDgdl'dsas a mai n
conponent, silver or an alloy containing silver as a main conponent, a

si | i conemamifaainrd byProdilliaglunkennedstaflled 4BH r@pomuilsle $6 feolind Meoriatishr at e by
adhering the two reflective filnms as an adhesion |ayer. "DVD 18" is

I
Fao. 1 nf ot o P e e R e b PR R ar ge 20
recordi ng_capaci and_al | owi-n -l ayered i nformation.to be read from one
i de i s BUICRLRSE bl 28 by FoGeA e Re] bosa b hERnd DR e o o
o O E e A s A ey oot 5
DVD+RW and DVD- RAM  Anpbng t hese DVDs, DVD-R and 3
10 substrates by adhering the aluminum layers as an adhesion layer. “DVD-5" is
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



DVD+R of the recordable type have a characteristic that uses an organic
coloring matter for a recording layer, unlike other DVDs. In a recordable
type optical disk, the optical property is changed or unevenness is forned
irreversibly by irradiating the substrhte with a laser beam thereby
formng a recording layer. For the recording |ayer, for exanple, 5
cyani ne- based, phthal ocyani ne-based, and azo-based organic coloring matters,

whi ch ar gyAeCcoRe 3@ drdasletepd hdve AbhhhigtekidSEemabRashh bigaficabiRig hitrs eby
changi ng the optical constant thereof and causing deformation of the

bstr at ; , h
et hoos R tsRint BubERnlARROR0E, /REFregh Wbl iR BN orteel Cor i ng
i nf or HAFTBh S F ORISR PhGOF e &GP eA e BRI Fespinedhs HAREBEN | ng of |

signal reading error should be highly suppressed. In recent years, in

part i cul dleserdepmethetabyferming p recording lpyenr ihor thegaersding laysr.doserempde of a

pol ycar bonat e substrate through which a |aser beam passes scatter the | aser
beam5 t hemring-basdd, phthalocyapasisisbd, ant azo-bastd wrganimadlorilg maitdrs,evhicinamn
information layer, it has been studied to forma protective |ayer on the

sur f ace @compBsddWyeaf RORahE]asitbehmaiBdib@od, %&B}I@faﬁgiﬁ% Rveticall conpahs -
[ 0007] As one of measures agai nst the above problem there has been proposed

| As one of feasures agai n ¢ pr : been pr op:
nara coaleislr A0LalsRe BORrGRARE A SRl I RES MERE RS AEROE 0 rou can not

achievelﬁ 3€Pt prevention function sufficiently since the fluorine-based
sur f act ahPO%ls present only in a portion of a surface of the protective
| ayer, and therefore requires further inprovenent. In addition, since the
f I uor i ne- bas edthpugh sranyef such methedshaye peen developed.{bg epticobdiskigusitgent . there
may arise a problemof deterioration of the spot prevention function after
| apsk) of vamios repopkung methofls @& eldped isuonkssiontrbquirprintcemmonahbtaaysegnal s | ef t under
a high-tenperature and high-humdity 4
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



ci rcunstance. [0008] For an optical recording disk having an excell ent
fingerprint wipe-ability, there has been disclosed an optical recording
disk having a jitter rise rate of not nore than 1.15 5 times when sticking
and wi ping out an adhered artificial f4ngerprint liquid (see Patent
Docunent 2). This docunent discloses that the hard coat |ayer includes an
active energy ray curable silicone-based conpound in order to provide an
excel | engi;d@iseihcé epel lency and lubricity. However, in this docunent, the
di scl osed silicone-based conpounds are nmnerely enunerated w thout being
speC|f|A§ attain an optical recording disk having a 10 jitter rise rate
of not han 1.15. Although this docunent discloses an exanple

enpl oyi ng pol ydi net hyl si | oxan v reactive_acrylolyl qgr its end,

CTP1 o i P P ouler an pBCa Frcer %ﬁ!@gﬁa‘ﬂp %F’é%?ﬁelﬁ? SRR ALY ‘h§fFJiaS

W pe-ability, therefore further inprovenent is required. In addition, nmany
of the ebrenwuiisstosed an pptineheecouingdiske @ iger nigeahtglof @otmote then hdPyl at e- based
pol ymeri zabl e nononer form ng a hard coat 15 |layer, and, if used, require a
sol vent whecwhahaltkthglaad vepitgeat amadhebet 2tifipinbiegesprirt lif:lo'rdr(séegPatmtc oat i ng
film [0009] [Patent Document 11 Japanese Patent Unexam ned Application,

First Pupbhgddton 1¥as d&@ﬁne%@dﬁé{@&e%&hﬁ@h&fe&&%@ét lgfeﬁ?%ﬁiaesaﬂlaétﬁ%%@%z Pat ent
Unexam ned Application, First Publication ) 04- 335021 DI SCLOSURE OF THE

| NVENTI qggsenatrbf)ebgﬂ? tbgsel?iecoﬁfﬂoﬂg&j 1rpé/r élhtg r]i)rg'?‘ ??é%?ﬁl]ellé‘ﬁ V{*a%}bgéelénc; Q:?d obj ect

of the pr AVENtion |6 rOVI cura resin

lubricity. However, in this document, the disclosed silicone-based compounds are
- merely enumerated without being specified to attain an optical recording disk having a

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]



conposition able to forma surface protective |layer having an excel |l ent spot
prevention function and spot wi pe-ability in that spots such as
fingerprints are hardly adhered to the surface protective |ayer and, if
any, the spots can be renoved without Hifficulties, and an 5 opti cal

i nformation recordi ng medi um provided with the surface protective |ayer
havi ng an excellent spot prevention function and spot w pe-ability. [Means

for Sol ving t"ﬂf‘e &Q lo?{ﬂ%}’?r%sfg%%lé%x}tiloﬂ id Qﬁ)crpﬁgg gﬁ'gﬂfg%?&!éu%le }egfrﬁ

ul travi ol et-curablé resi on | si 1T cone conpound havi ng
a suitable solubilit ith a photocurahl e conpound a avin . particular
St ruct ar PRSP Bt A b ety HRURR R rtdlfer  Roh By L ol e
conpound, thereby naking it possible to forma cured filmin which the

si | oxanefusetiomand wot wipesabilitydn (hat spedhsuch 28 ngerprinis aenhardly adhered éethsf  he
cured filmat a high existence probability. Accordingly, the

ul t r avi otweface praadutive leer and; afgnysthe ispots odn bdrenpved ethodixdiffrowiies) and aal | ows t he
cured filmto show an excellent spot prevention function and spot

W pe-abi bptick] infiteha8h rdtokdiAg SleafinepraRided Mk (R sIRERE PrdtyctR ¢ eiverhhdhg | apse of
a long period of tine or even when the cured layer is |left under a

hi gh'tenﬁ?é&teﬁérﬁsﬁ%rm%ﬁbﬂ'fmc%{l&d gﬂortwﬁggs_gﬂﬁl e. [0012] 20 That is, the

present 1 nvention provides an ultraviol et=curable resin conposition
[ Chem calMagh ion So1te HCPapEaE] O A'S (G8) 3 (1) (wherel n A repreqents a
?rz;):mGi n which n structural units represented by the followng 25 fornula
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);Si— O—A—Si(CH3), (1)
(wherein A represents a group in which n structural units represented by the following

25  formula (2):



i(2) (wherein Rl represents a bivalent group in which one or two or nore
groups selected fromthe group consisting of (i) an al kyl ene group having |
to 18 carbon atonms and (ii) a bivalent group in which plural alkylene
groups having 2 to 18 carbon atoms areb5 |inked by ether bond are bonded, R1
is bonded with Si directly or through an oxygen atom R2 represents a

hydr ogen atom or a nethyl group), and mstructural units represented by the
following formula (3): CH3 I. (3) are bonded in a randomformor in block
form it |s @d;integer ranging from1l to 15, n/mis 10 1/5 to 1/20, and the
structural uhits represented by the above chenmical forrmulas (2) and (3) are
not bonde ) er [t hensel ves, or other structural parts by an
oxygen-oxygeR, bogd in a nqkﬁcule); and a phot ocurabl e conpound that reacts
with the siljconel cofrppound. %e present invention also provides an opti cal

i nformati pn Pecarding nediumincluding a cured filmnmade of the 15
above-nenti one vi ol et-curable resin conposition, as a surface
protective |ay [Effects of the Invention] [0013] Since the

ultravi ol et-curable-fesin conposition to formthe surface protective |ayer
of the optical information recording nmediumof the invention contains the

sil1cone 7 QAR Rtk 3 AL GHBin IR chBYE Rbnegtipeti ve o7 oup

whi ch can rea ultravi cur abl e conpoun n exhibit an

excel I ent ;spo revention functi 001 I n rticular, if. the optical

1 ot PUTERLEDR S GoHR AP of H b A3 Ehe erwbdiabing.] o carog Mot c.a

information recordi ng nedi um of a tyﬁe to wite/read information into/from
and (ii) a bivalent group in which plural alkylene groups having 2 to 18 carbon atoms are

5  linked by 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):

o
Si—0 (3)
A

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

10 1/5to 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



an information recording |ayer froma side of a surface protective | ayer,
the followwing effects are obtained. [0015] If spots are adhered to a
surface of a transparent substrate at which information is 10 witten/read
into/froman information recording |ayér, a |laser beamenitted froma side
of a transparent substrate nay be scattered, thereby making it inpossible
to wite/read the infornation into/fronlthe i nformation recordi ng | ayer.

This Sca&'ix@éduﬁﬂ haaﬂga rticy Ieeam 6 ﬂuch't: ezbm?ﬁef abl e

resin conpositions use Fbmever en th aV|o e resin

h d d
compos LRGSR Bal oty Ct%gﬁféﬁﬁ%?aﬁF—wﬁ&ﬁesrpgaﬁegeéwgﬂﬁﬁve%g”ﬁPél ective

| ayer and, |f any, the spots can be renoved without difficulty. Accordingly,
t he opti E',QQI i nformation recordi ng medi umusing the ultraviolet-curable
resin conposition of the present invention does not have difficulty in

wr i ti ng/ r eadilngaiticiar,ifitheepticaltinformatiorarecordinfgoneditied thecpresent imyentagrer due to
such scattering. 20 BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON [ 0016]

Her ei yaf {seh,optibe ilfoafgtiin retoteingi métdiwvh lof abgpetosaitebed inforsietied into/fromt he

present description, a (meth)acr yI ic acid is an acrylic acid or a
met hacryl £ Acdsitatald a2 188 c acid or a
met hacrylic acﬁgong&g dl%g_L%? r{ﬂ?ﬁmr avi o éa?sugu?a O ﬁes%ﬁértonpfgs‘?ﬁn n] An

ul travi ol t curag deS| n conposition of the present i nvention contains, as
essenti a? Bsrﬁfﬁﬂ tﬁn:? a silicone conmpound having the chem cal structure
descri bed above 5 and a phot ocurabl e conpound reacting with the silicone
conpound[ OAekor di ngly, the

- 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.



cured filmobtained using the ultraviol et-curable resin conposition has an
excellent antifouling property and spot wi pe-ability of the silicone
conmpound on the overall film while naintaining an excell ent

| i ght-transmission. [0018] 10 (Silicdne Conpound) The silicone conpound
which is used for the ultraviolet-curable resin conposition of the present
i nvention and represented by the above chem cal formula (1) has a part

havi ng ggp§ ']t able solubility with a photocurabl e conpound and a part

reactive wth the photocurable conpound in a specified ratio as a side
chain structure. nthe 15 ultrayiolet-curable resin conposition including
the sili tﬁ%“‘?:%ﬁ%%%ﬁa&%m @élt}oﬂyt he formof a film in the vicinity of
the surface of the coated film a force is exerted, by which a siloxane

bi ndi ng si t e Asfuliaviglefrcenablesesingpmposiiion ¢fidhe pregent inyeationcyHABS 3 epar at i on,
is phase-separated fromthe photocurable conpound, and a force is exerted,
by whi chessensibldemponeants, dwli¢ang comipuipid havwyng the dhenwhhvstaictiire testhkedsbotvecur abl e
conpound. Therefore, it is 20 believed that there is a high possibility that
a si koxang aghbttetitibR @rippuid rddbesy Wit thaxidode ebpbend: O MRYAtingdls, their ed by
irradiating the coated filmwth an ultraviolet ray, the photocurable

conpoun W}]ﬁ x . t ] - L0 i de: I ilicone
corrpoung:,uE e o%glu tﬂsslﬁgﬁféelfﬂ ﬁ?véﬂég%{g%l? f‘lfSF}fi‘ﬁﬁ %t&Jeﬁq{eas ?g%)é%égugn%f t he

si | oxane ructure in a, syrf.ace layer. of..a cured film At this.tine, since
2 b ur armfipibe Srdhend el SotuRe A BLSLHE Pt Soihaind h L B mbound. ¢ he
silicone conpound is strongly. imobilized on the 9 <cured film This allows
the ul t rayilegnaintanipg pp exqedentdishbHpRanissih of the present invention to form
the cured filmhaving excellent antifouling property and spot w pe-ability
and to [68&H]bit the antifouling property stably even after a | apse of a |ong
period of tinme or even when the cured filmis left under a high-tenperature
and 1lpi gh-hum(glﬂfcynec@@@pmfdance. 5 On the contrary, a silicone conpound

Wi thout the structure of the present invention does
The silicone compound which is used for the ultraviolet-curable resin composition

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 spe.ciﬁed 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
pha;se-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



not exert a plurality of anchor effects, which results in insufficient

i mobi li zation, and does not have parts having different solubilities,
which may result in difficulty in raising the possibility of existence of
the siloxane structure in the vicinity of the surface layer. As a result,
the antifouling property and spot w pe-ability of the cured filmnmay be 10
deteriorated. [0019] A in the above chemical fornula (1) represents a

group hac‘ﬁ'ré&igﬁlfh ]?tﬁﬂ&%.l%v?‘szti)l@ﬁl%@idi‘& -dhrabid féﬁﬁl%ﬁl obiRloh Bf e r@s%ﬁf]%l@ Ry the

above chem ca or mu I'n structural Its represented by the above

chem cal ) ich ar LN a rand fo mor bl ock
Form AP RGbIE ot et Tivirk e itouh b fabReR vt Bilatilly b Oc
represent ed b t he. above chem cal formula (2) and mstructural units

r epr eserfxBitgPe aptfopkrg roperhbsiakliy e verpatag |aa\alzsspf ajpederigd of HERE Vet of
order and in an irregular order, and block formrefers to a structure in
whi ch n whantbe curadl filmiis bﬂnmdcmh’gheﬁnpﬂ;amﬂm%glehuméihymcumﬁtmwl a (2)
alternate with mstructural units represented by the above chem cal fornula

20 (3). Ontheednheiel slitcheadn @ahﬂgw&thmnﬂé §euchir® BT ihe /p@eskﬁn inpértfoardabl y an
i nt eger ranglngfrom 1to 10. Aratioof ntom(n/fm is 1/5 to 1/20,

pref er ag}lo{ Bﬁ}{é&gt} 3f ant6r F}bﬁ‘gﬁ]&ﬁ' resdffd; I?]ﬁlsﬁgﬁlsﬁl@ irﬁﬁﬁo@ﬂm&ﬁﬁu m cal

formul a are not anong t and wt

i?é‘%ciﬁ[f%}l aa@e%*c#as P e Bt iy ?@f i altm%ﬁlﬁ’% or (i1),

10 or group .having a structure in which tw or feselectedfromthe
gr oups dh% BRSSIILY jof estwécef of the silgigns steprsurein ﬂ“&rYélm{”iW 9t the suraRsdayer (i)
al kyl ene groups having 1 to 18 carbon atons For exanple, -CH2-, -CH2CH2CH2-,
-"CH2 CH( @83 resylt,-timHartEhijrpappperty 1d-sgh@incaHATHDS mam@cﬁimy e
- CH2(CH2) 1oCH2-, -CH2(CH2) 16CH2-, etc.
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
1to10. Aratio of nto m (n/m)is 1/5 to 1/20, preferably 1/5 to 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 item (i) or (it),



(i1) bivalent groups having a pol yoxyal kyl ene structure in which plural

al kyl ene groups each having 2 to 18 carbon atons are bonded by et her bond
The groups of item (ii) may be represented by -(OR)p- (where, R represents
an al kyl ene group having 2 to 18 carB8n atons, which may have a branched
chain). The 10 groups of item (ii) may include -(OCH2CH2) p-, -(OC3H6) p-,

- (OCH2CH2CH2CH2) p-, - (OCH2(CH2) | oCH2) p-, etc. and al so may include groups

havi ng t i J - j i I ins, for
excanpl e, nar i g Bl in s, R e RO B Rb BB PP B,
random y,b ed. If t ps. of item(ii) are wused as Rl, it is
preferabtp‘é?ch Vﬂ%%lt‘a‘?‘aﬂgé‘g%ﬁﬁiaﬁeg’g%dﬁ@ yet her structure having a plurality of
15 et her bonds (pol yoxyal kyl ene structure). The groups of item (ii) nmay be
obt ai ned fr o) a crunsianag 1sads catoBEdMene oxi de, propyl ene oxi de,
butyl ene oxide and the like, cyclic ether polyners such as tetrahydrofuran,

al kyl - subst i tHot examgle r-aPlfigh, oClEH,6He- t K8 QH(KE:) oy —Cldg&HmE-of two or
nore ki nds of these polyners. [00211 20 Anong the above-nenti oned groups,

it i3 preafieCHCHORCIRICHCH (HAUPCHICHR) §OH ., - A0H JOH.2Newcgr oup havi ng
1 to 6 carbon atons, a bivalent group represented by -(ORt- (where, R

represents ar:et: : }@EMJE_’ i S an

i nt eger rang?ﬁgﬁlpér{%ﬁnﬁ\%o%q%gﬁn%an@ﬂg& Y eﬁts%%ﬁn?ﬂ%&ylgﬁpéﬁ%gne oxi de
and propyl ene ide are.,subjected to ran r,ng;. openi ng addition

pol yrreri%g?l?so ?gg?“ﬁgg}%ﬁgc?‘ho oLt af%{’ﬂfggg]?’e%ggmgfoups sel ected fromthe
above groups are bonded. In particular, anong 11 theseRqroups, it is
preferabl e t Hde graupsof ltepia}peaype repregn Mﬁ%@&m@ﬁ@;@ TERIFEFES 2B s an
integer of 2 or nore), or -CH2CH2CH2Y- (where, Y is a group in which

-OC2H4- dkdenaq@auiphaving? tahd carbyn blongewhich nmayi lmvpadtanched chaimat Thhe bond
between the group of item(ii) and Si has a structure in which an al kyl ene

0L S NETE() u let 0T 1 2090C 1 0D
—(OCH2(CHz)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
—QOCH;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



it is preferable that one end of the groups of item (i) in RL be directly
bonded with Si  although an oxygen atomis also permssible to be interposed
t herebetween. In addition, R2 in the chemical fornmula (2) is a hydrogen
atomor a nethyl group, preferably thdl hydrogen atom 10 [0022] The
silicone conpound represented by the chemcal formula (1) is a commercially
avai |l abl e one, for exanple, TEGO Rad 2200N avail abl e from Degussa Co., Ltd.

[0023] T, bh S 1 et (1) is
pref er abfh?/se;%gh ’{fgsﬁgﬂi%ggl,ﬁﬁggg g?ltégglﬁ%"‘yh%%o to %%ng(%wr%%rrber-aver age

nol ecul a i aht, 0 h t ent~Qf il e I esented by
the. cher Wre#a sty 7 4R G R R o v aBRE YR ERR s aRh T on 1
0.05to 5 rts by ss, preferaply Q.1 to 2.0_ parts by nasg with respect
to the urOF o=t lfaég@rﬁﬁfcwg@i ¢ High prefiee etﬂpﬂté%r%ﬁvaizet‘v% spots are
hardly adhered to a surface of a surface protective |layer of the optical

i nf or mat thegrewpcdriginn(@i) aed Bubaserf stunmrgineshkinh an Alkgleng groupnsglintérposgdher ed, may
be wi ped off the surface without difficulty, thereby keeping an excell ent

spot Jr ethercbetwveeh dhldughan Skafdreatoihds also pbamngsyisle toble tlterposed. [AARjon, 25
(Phot ocur abl e Conpound) 12 As the photocurable conpound used in the present

i nventi of is frEREMHITY QR S tNAIrbAkHteRS) El%ﬂi!:%fé‘éﬂ%ﬁ@ﬁ&dﬁﬂﬁpﬁunds such as
unsat ur at ed pol yest er-based, acryl- based,” thiol-ene-based, epoxy-based

conpoun d%@@\@? %ﬁ p%eéeg o s dl ?Jcllgerﬁi%sszﬁe%)ﬁ%oég 58P {hgrel%g/%f?u ”ﬂ%&&?ﬁ’o%

reactivi i1 cone” conpoun cureé ITradratron of an 5
ul ravi ofet, &y ST LS. PO QAL SRRl P o3 el laely e o 200
- hydrogen atom.
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 wi;thout difficulty, thereby keeping an excellent spot prevention function stable
for a long period of time.

[0025]

25 {Photocurable Compound)



of the optical information recording nmedium the photocurable conmpound may
be suitably selected in consideration of hardness, elasticity nodul us,
adhesion with substrate, viscosity in application, etc. [0026] 10 Anobng

t hese photocurabl e conpounds, it is pﬂ%ferable to use the acryl -based

phot ocur abl e conmpound havi ng an excell ent transparency and weatherability
for the optical information recording nmedium An exanple of the acryl-based

phot ocur abl e Asctﬁﬂﬁﬁé{ganﬂﬁé( c&ﬂﬁ{)lﬂféﬁlsg@trwﬁ@ iR ifvamRBARER dtbd@ky meri zabl e

ol i goners as sho elow. 15 [0027] Exanples of nonofuncti onal

(et h) acr.yl at g | ncl eth lu%. . h)agryl ate,

2- et hyl hvé%fﬂl% ‘%{%‘fi %@oﬁcﬁ%& %Oénnéjlq Hrr%%’ Zagﬁlé%agﬁxgt,edtp?w&é%/ﬁ%?w%:@ﬁ) acryl ate,
hexadecyl (net h) acryl ate, octadecyl (net h)acry| at.e, isoanyl th)acryl ate,

i sodecyl H)lalc«?rg?rlaats@ epepsbasst §?mP‘i’r"E1dl)%v) i faf%;as [3RE B tht PRotbbixabie

2- hydroxyet hyl (nmet h)acryl ate, 3-chloro 20 2-hydroxypropyl (neth)acryl ate,
net hoxy etompopnds hava ceagtivite with theosilieanyeompetnd ang are guxgd by irradiation of an

benzyl (net h) acryl at e, nonyl phenoxyet hyl (net h)acryl ate, tetrahydrofurfuryl

( et B5) aaflydddlet raygl Wetlyhe pirttdboudably t@hpound is used for the surface protective layer
2- hydr oxy- 3- phenoxypr opyl (et h) acryl at e,

nony| phefonyssthul hesraRyaFQRbidihdeliGaE Y SRfotupits crRRual ddanaummstyf | ed

t et rahydrof nrfuryl (net h)acryl ate, acryl oyl norphol i ne,

onons: SRRy e el b, ARy A B RTRU S Bl S2 1 B e

2- (met h) acryl oyl oxynet hyl - 2- et hyl bi cycl ohept aneadamant yl (et h) acryl at e,
di cycl op‘@?FPéW %’r?é’ﬂjﬁ)‘%tﬂny?t&t e, dicycl opentanyl (neth)acryl ate,

di cycl opent enyl oxyet hyl (net h) acryl ate, tetracycl ododecanyl (neth)acryl ate,
cycl ohex§04let h) acryl ate, etc. 5 [0028]

10 Among these photocurable compounds, it is preferable to use the acryl-based
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, tridecy!
(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  In addition, examples of alicyclic monomers may include isobonyl(meth)acrylate,



Exanpl es of difunctional (nmeth)acrylates may include 1, 4-butanedi ol

di (neth)acrylate, 3-nethyl-1, 5-petanediol di(nmeth)acrylate, 1,6-hexanedi ol
di (net h)acryl ate, neopentyl glycol di(neth)acrylate, 2-nethyl-1, 8-

oct anedi ol di (neth)acryl ate, 2-butyl-2l2thyl -1, 3- pr opanedi ol

di (nmeth)acrylate, 10 ethyl eneglycol di(nmeth)acrylate, polypropyl eneglycol

di (neth)acrylate, di(neth)acrylate of diol obtained by adding 4 noles or

nmore of ﬁ%ﬁ@ﬁeﬁﬁcﬁa@!%_glﬁ%ydcﬁq@ﬂ%lgéhﬁoz_l mol e of neopentylglycol,
Sp

et hyl ene oxi de-nodifi‘ed p hori"c(‘met’h) acryl at e, et hyl eneoxi de- nodified

al kyl ate I [ L.et i acryl ate,

di pr opy|’g%t§8@°§§’f% B@nﬁ%?%ia%@%]{ngﬁh&crﬁ%ﬁgb@é%c@%e%é@é&g@gﬁ{)ﬁI tr‘%e@f h)acryl ate, 15
pol yet her.(met h) acryl ate, di et hyl am noet hyl t h) acryl at e,

N vi nyl ?)ﬁqnea@ﬁﬁﬁmﬂﬁ’)%‘ﬂ9¢c‘gﬂﬁq’%¥e§ oxﬁ?thglﬁ@f’%’%‘cﬁ%ﬂ@ner , etc. In

addi tion, exanples of alicyclic difunctional (neth)acrylates may include
nor bor ndeieafiysletdpdacenyltthetbjaphdate, cyclobedimeihiearyiattigtol di (neth)acryl ate,

di (nmeth)acryl ate of diol obtained by adding 2 noles of ethyl eneoxide or
propyl er[@ox§lde t o nor bor nanedi met hanol , tricycl odecane 20 di net hanol

di (meth)acrylate, tricycl odecane diethanol di (neth)acrylate, di(neth)acryl ate

of di ol obt aigxgehphg @@Mioﬁﬂ@eﬁﬁa&?la&%@ﬂdyﬁﬁ@lu&éﬁ,dﬂo@ineﬁfo‘l)pw eneoxi de to
ycC

tricycl odecane di methanol, pentac opent adecane

di met ha ' I 2 n .

di et han@@%@%@%@%ﬁﬁi k%rr%?%%@&@?%@%ggﬁéﬂF’gTheé%r%egforlled by adding 2
nol es of ,.et hyl en oxi de ar. propyl ene oxide to acycl opent adecane

di net harﬂifn}e%)afﬂ&tﬁ)“&@%tﬁgggﬁlfc%?‘?ﬁﬁa‘z'@ﬁéﬁ%@ﬁ@sﬁgi& addi ng 2 nol es of

et hyl ene oxi de or propyl eneoxi de to pentacycl opentadecane 14 di et hanol ,

di met hy| wstasedipldiopethiearydate)i2 bryh3- &IB’EMHEPP@@@IDI di(methgcryla€se nonof unct i onal
and di functional (neth)acrylates may be suitably used to adjust the

vi sd@si tethdéndgheot difmethpgeiglatagpol virepydemghicohdi mgthdkendateydi(meth)acrydatong t hese,
5 tetrahydrofurfuryl (meth)acrylate, 1,6-hexanediol di(neth)acryl ate,

neopent Ydf@liyBtained by adding 4 moles or more of ethylene oxide or propylene oxide to 1 mole

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{fmeth)acrylate
of diol obtained by adding 2 moles of ethylene oxide or propyleneoxide to h'icifclodecane
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



di (nmeth)acryl ate, caprol actone nodified tetrahydrofurfuryl (nmeth)acrylate,
acryl oyl nor phol i ne, isobornyl (nmeth)acryl ate, ethyl enegl ycol

di (neth)acryl ate, pol ypropyl eneglycol di(meth)acrylate, di(nmeth)acryl ate of
diol obtained by adding 4 noles or mb#e of ethylene oxide or propyl eneoxide
to 1 nole of neopentylglycol, 10 diethylene glycoldi (neth)acryl ate,

di propyl enegl ycol di(neth)acrylate, tripropyl eneglycol di(neth)acrylate,
and poly r since they can provide an
excelleﬁ?ag ﬁggﬁ%%%gg%%gﬁ%ﬁxﬁkéﬁBg%%@@ar %ﬁ%%@'is used as a |l am nating
substratﬁggﬂd, tetrahydrofurfuryl (neth)acryl ate,

1,6-hex4 IFol di (et h)acryl ate, and neopentyl gl ycol di (neth)acrylate are
particularly preferable. 15 In addition, sjnce those having an alicylic
structure havdes menolstiopaland difupctiong} Guethlecrylatesjnax besuitably Usedia de t he
obtained cured filmwth a high elasticity nodulus at a high tenperature
and a hiagfustthayiscosigre ithe time appipiop athea cossljrdd@0denbiva s fsmorg these, or nor e
functional (nmeth)acrylates may include nultifunctional 20 (meth)acryl ates
suchsas thtghlydr Dithédperlymiee, 106 HeexydEbhfi{ methRekidas, @bopenthlosicat
acryl oyl oxypr opyl ) hydr oxypropyl isocyanurate, bis(2-

LTS e e
e LSRR B R G bl

tris(2-acryl oyl oxyeth I,li sbcyanurate, 25 . . )

tris(2- a‘@ﬂm‘&ﬂll%?ﬁb@@%%l methgeyigierdirethlarmiae aldigh Rinsd Bradding docyanur at e, t
ris(2 15 nethacryl oyl oxyet hyl )i socyanur at e,

t1i s( 2- meolbser by ehyjane pxideics propytaneaxide ta T ine{e2ef neopentylglycol,

nmet hacryl oyl oxybutyl )i socyanurate, trimethylol propane tri(nmeth)acryl ate,

pentlger wWikhylerd glytdliimethhacaa | dippyRasiiaed] didhiett)adrylaed, tagropilbacatycol at e,
di pentaerythrito penta(neth)acrylate, di or tri(meth)acrylate of triol

bt ai nedyifivecRplcly i, nd pIRL S RletIR% Rlafare b AE AL fiy Qhin BrARW Ane Oxi de to

1 nole

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 ﬁm 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-acryloyloxyethyl)hydroxyethyl isocyanurate, bis(2-
acryloyloxypropyl)hydroxypropyl isocyanurate, bis(2-
acryloyloxybutyl)hydroxybutylisocyanurate, bis(2-methacryloyloxyethyl)hydroxyethyl
isocyanurate, bis(2-methacryloyloxypropﬁ)hydroxypropyl isocyanurate, bis(2-
methacryloyloxybutyl)hydroxybutyl isocyanurate, tris(2-acryloyloxyethyl)isocyanurate,

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



di pentaerythritol hexa(meth)acryl atetrinetyl ol propane, pol y(neth)acryl ate of
di pentaerythritol, etc. [0031] These tri or nore functional (neth)acryl ates
can provide the cured filmwith a high 10 elasticity nodul us.- Anong t hem
tris(2-acryl oyl oxyet hyl)isocyanurate, 13ris(2-

met hacryl oyl oxyet hyl )i socyanurate, trinethyl ol propanetri (neth)acryl ate,
pentaerythritoltri(neth)acryl ate, pentaerythritoltetra(neth)acrylate,

di pent a i ) .

di pent aglﬁl%ﬂ]%r*l%%oﬁg ?&re ‘h%@‘%er gt Lfglregﬁg l?)il?ygg)f%pryll))l/soc? e ué%t%bt e SI nce they

can provi a e astici s afte in 5 cured 0032] In

addi t i or}n% c[rﬂgy];g% ﬂciyagﬁrg H%E&ﬁ)’ Waﬁ?é’% me&@gg& a%%tpﬁ?tﬁm% es havi ng
a strong structure may al so be preferably i ncl uded. _Exanpl es of the

epoxy ( mefifinehlasriatepentesrythrife] tsralstlasryiag. diveniasertamfeky (met h) acryl at e

synt hesi zed by reaction of 20 (nmeth)acrylic acid with a reaction product of

bi sphengienta(mett)aspilath] i roo key(dnatimactylaspbiciriol obt@intq pp addingy ( net h) acryl ate

synt hesi zed by reaction of (meth)acrylic acid with a reaction product of

bi spiend mblegdeimord cthdtipyiehyskiddor RbpylbReiddtot ypelegfoxy (met h) acryl at e
synt hesi zed by reaction of (neth)acr yI ic acid wth a reaction product of

bi sphenqgfj,dnt &th YNt b RJ V (8 ppy(neth)acryl ate
synt hesi zl% eactelgg# ‘?ﬂlg’ld( mﬁ) ac ylplaf(g %(b:ﬁgm ‘bh?ﬁcr)g reaction product of
phenol no olni Zpl chl orohydrin , etc. 16 These bi sphenol type
epoxy(rre @F’aﬁﬂrt $%an provi de the obtained cured filmwith a high

el astici tﬁ nodul us and hi gh hardness. Anobng them the bisphenol A type
epoxy(r‘rt—[p ]dcryl ate is preferably used. [0033] 5 In addition, polynerizable

ollgoners may be suitably used, and
These tri or more functional (meth)acrylates can provide the cured film with a high

10 elasticity modulus. Among them, tris(2-acryloyloxyethyl)isocyanurate, tris(2-
methacryloyloxyethyl)isocyanurate, trimethylolpropanetri(meth)acrylate,
pentaerythritoltri(meth)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)ac;jylate 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 , phenolnovolac type epoxy(meth)acrylate synthesized by reaction of

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



pol yester(neth)acryl ate, pol yether(neth)acryl ate,

pol yur et hane(neth)acrylate, etc. may be used in conbination. [0034] The
ultraviolet-curable resin conposition_of the present invention preferably 10
cont ai ns bi sphenol type epoxyacrylate}6and may be suitably adjusted in terns
of hardness, elasticity nodulus, adhesion with substrate, viscosity in
application, etc. by using trifunctional (neth)acrylates, nonofunctional

and/ or  difesbispina] typBBpdRyAREMIRAStes fin (rBHEE BR! dbIne A rEDHER Wifie contents

of these conmponents ' may bé suitably adjusted depending on required

ti : h [ : t Lol et 15 bl
earn conen ik AR ol KR, "ABG0HS B MR UM LABEE D) 510 15%

by mass. Wth this range of. the content of epoxy(meth)acrylate, it is
possi bl ép%Y(H}EJ)‘%)F%}EIE%%‘é%f%HPQWé%&cur ed filmwith high hardness and al so

properly adjust viscosity in application. The content of trifunctional

(et h)a({pQ?r te in the ultraviolet-curable resin conposition is preferably
30 to 80% by mass, nore preferably 40 to 70% by mass. In addition, the 20
cont ént of mimadditict,ipohaherizaklé oligatnéns meyi erraitalflywsdd, acd yl ate in the
ultraviolet-curable resin conposition is preferably 5 to 50% by nmass, nore

pr ef er alyolyed@rlnretihRBRYe, BN Sther(Mett)itgiatel Eﬁyﬁﬁtﬂaﬁe(‘ﬁ{eﬂmﬁmme, ¢ic: naRGe

trifuctional (meth)acrylates may be suitably adjusted depending on the kind
of (et RhafivlAtEndiggd: W th the above-mentioned range, it is possible to
adj ust viscosity 1n application and crosslinking density after being cured
W thin Q[ﬁoﬁ sui tabl e range, thereby making it possible to provide the cured
filmwt 'ﬂgh hardness 17 while reducing warp of the cured film [0035]
(Polynerization Initiator) A photopolynerization initiator may be used for
the ul travi olTde uitiavietcurahle 1esm cogmosition od thegiresepinpertioarelersbbnt i on, i f
necessary. Al though any of photopol ynerization

10 contains bisphenol type epoxyacrylate, and may be suitably adjusted in terms of hardness,

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



initiators known in the art may be used, nol ecul e cl eavage type or hydrogen
abstraction type photopolynerization initiators nmay be suitably used for
the ultraviolet-curable resin conposition. [0036] 10 Exanples of the

phot opol yneri zation initiators nay i n¢fude nol ecul e cl eavage type

phot opol yneri zation initiators such as benzoi ni sobutyl et her,

2, 4-di et hyl t hi oxant one, 2-isopropylthi oxantone, benzyl,

1- hydro C | ?Qe benzoi net hyl et her, benzyl dinethyl ketal,
2- hydr o%ﬁﬁeljﬁg&%&ﬁ E p%\%?%?@%%mnll one, 1-(4-isopropyl phenyl)-

2-hydr0ﬁﬁ-§-nethylpropan-l-one,

2- et hyl P-%]4- met hyl t hi ophenyl ) - 2- nor phol i nopropan 15 1-one, and the |iKke,
and hydrogen abstraction type photopol ynerization initiators such as
benzophenone (Palyphérgtiondnitieiiibnone, i sopht hal phenone, 4-benzoyl - 4' - et hyl -
di phenyl sul fide, and the like. [0037] It is preferable that the

phot opol yner iApldtepolymeridatibno initiatbr mbyg be bseal fonthelubtrayfidletoduralil® rdsimght  f or
information reading or witing in an optical information recordi ng medi um

For  sexaisRiRsitidn B HeQReH Bk érf il H'ﬂe&é@&ér%atﬂﬁh i2ng oT@Hbtbbtﬂ?ﬁieﬁEﬁ%pti on at
a wavel ength of about 400 nmis preferably used for application to a bl ue

| aser d:)%at&ggx?’ch}m ﬁﬁﬂggﬂini’agf%e us %.Iﬁﬁ%lﬁ@ﬂ%@ﬁ%@%eto@g?gfgﬁﬁgﬁ%ﬂggtiérﬂgy do not

ul travi curapl e resin conposi 'l on can use

deteriorate the effect .of .t.he present inventi nd .may. j nclu t.he

Fol Fows Habe pistonsimiraSn aniloRyBRcts sh bt B SBSv el S5l w31 at o
may include ¢trinethylamne, nethyld nmethanol am ne, triethanol am ne,

p- di et HPMPER®Acet ophenone, et hyl p-di net hyl am nobenzoat e, isoanyl

p- di net hyl am nobenzoate, N, N 5 di net hyl benzyl am ne,

4, 4' - bi s[A3@t hyl am no) benzophenone, etc. In addition, am nes

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



whi ch do not generate an addition reaction with the aforenmenti oned

phot opol yneri zed conpound may be used in conbination. O course, anong

t hese conponents, it is preferable to select and use those that have high
solubility with the ultraviolet-curabl® resin conposition and do not
deteriorate ultraviolet ray transm ssion. 10 [0039] In addition, although
the ultraviolet-curable resin conposition may contain inorganic conponents
such as  Sili [ j : : ' sol vent
o di opreer bR HECUE Sl AL TP LR prodluuhferfidh S b Betfe 70
there arjs no problemof light scatierin ue to..the.j.norgankc rticles,
0ol s prhy ERani e egrn et FRehd PsPghelenibr Bl 87 yiak
ultraviolet-curable resin conposition. (Viscosity) It is preferable that
the ul t tepetylamisemahddieathanolasnpedriethanelyninep-dppethamingasetaphengpe. has
viscosity so high that a filmcan be fornmed in application, particularly by
a spi n etipdpalimtthylandnsteanoipaiistanyl pidmmetmlanfimctenzoatg NoNecess. Al t hough t he
viscosity nmay 20 be suitably adjusted depending on the thickness of a film
to bs fidimethylbehsyl@ahikes,abbig(didiRflamino)belzoshenbid) e, aIfi adfifod, la@ihéd0 to 150

nmPas if the surface protective |layer of the optical information recording
medi um I.S.; j 104 . i 1 diing Medi uni
25 The (f)l%ll&ggtfrﬁgtrﬁe g?llr%get%ngﬂ rﬁl lehe(%%?a ?i]ﬁrgl “[lnéeﬂt}lh t%ﬁ?%%%ﬁgggk%ﬁggu glgEegdpr otective

| ayer 19 which is forr&ed of thﬁ cur§E filmumade of the ultrayiolet-curable
resin coRPHEIEE BAY B usgd incmbnagn. " S\F fatise. gpopy e CHRATEPS ¥ % c o
Protective, Layer) Since the surface pratective |l ayer forned on the surface
of the opelewEhle tpselsrtardiusnthose tathavgiigh sebehilitn with the dltmvirletheursblGent i on i s
constituted by the cured fil mmde of the

- resin composition and do not deteriorate ultraviolet ray transmission.

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



ultraviolet-curable resin conposition, the surface protective |ayer can
transmt light well and exhibit excellent antifouling property and spot

W pe-ability even after a | apse of a long period of tine and when the
surface protective layer is left undel® a high-tenperature and high-hunmdity
ci rcunst ance. Accordingly, the optical information recordi ng nedi umof 10
the present invention can suitably performinformation reading and witing

operat i US| | i-aht ' u I af | i.ah I on the
cur  ace e etoieh kel 8¢ Hogy BE A SHARRIBA G B B RRRL™, 2T 1o
surface protectiyve ‘Iga]éer has high hardness in order to 15 prevent it from
bei ng d¥fag suace Aibemediuny he “surf ace protective |ayer has a surface

penci| hardness of, preferably 2H or nore, nore preferably 4H or nore. Since
the ul travi@uéﬁﬁﬂ%ﬁwéwtl@eﬁémr% conposi tion of the present invention can
increase the density of silicone conpound in the vicinity of the surface of
t he cured fi$imre thefsutfem@vientvelayerdamadd @nthe shifaste-dhhd efticabintbriviatibn har dness
can be fornmed without difficulty. 20 [0042] An elasticity nodulus of the

sur f ace (RLRLLE RN GH1BE pleSel iRfedfiaP|scohfitBtetl By IR0 redRBn ni¥aE 8f Heef er abl y
1500 to 2500 a at 25C. " If the elasticity nodulus is lower than the

oY . . N . .
on'the  isiafen el Bt B HREE R BRI e S

I [ hi.s, . , th 5 f tecti | f ile. 20
[0043] CRgRb IR GeRiobfTe FHDeBEErE ot HPGAHAD, Sn ABEut PG IoBPEm of t he
present invention is not particularly limted in its configuration as |ong
as the gengdeidipe sadwhen he|safee pralscthe lagriplefiamdena highttermperayreansyr f ace of

the outernost |ayer. For exanple, the optical
- high-humidity circumstance. Accordingly, the optical information recording medium of

10 the present invention 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.



i nformation recordi ng medium may have either (i) a configuration where at

| east one light- reflective layer is lamnated on a side of a substrate and
the surface protective layer is fornmed on the reverse side of the substrate
on which the light-reflective layer i80laninated or (ii) a configuration
where at |east one light-reflective layer is |am nated on a substrate 10 and
the surface protective | ayer is forned on the outernost |ayer opposite to

t he subs[b . [0044] An exanple of the configuration (i) may include a
DVD- R or a VD-RONIrn mhich a surface protective layer is fornmed on the
out er nost 0 mhr Irght is incident, and an exanple of the

confi guratl o ?XGF)(n‘l ude a blue laser disk or the like 15 in which a

surface protectlve Ia er |s formed on the quternost, |ayer .onto which |ight
is incident. h?W@ggﬂ@H@Fﬁ%ﬂmﬂﬁﬂﬁﬁWﬁﬁﬁﬁhmﬁé@gﬁﬁﬁﬁﬁnhﬁﬁﬂﬁﬁwa§nﬁb read-only
optical information recording nmedia in which pits are forned in a substrate
or an i macioubatlyalimeited myitrconfigumtion abloag ne tietabitfecegpiective lapéronamibei on
recordi ng medi a having a phase change type information recording layer. In

par t iscul fofmed eat’leat ofnbut 209 bi tloutdiinostTRydr0NFaAxae@h, tHengtio®ldi a exhi bi t
particularly excellent effects. [0045] Hereinafter, as appropriate

enbodi : t D-5",
" OVD- 18%*@?%%{50%&%0@“%?@%%“%%%“‘%%%&*@ as@e%&%‘-ggfaﬂmﬂtr’“‘%ﬁ 1L O g

Subst  at Eﬁfc e et ot iR e b DA B0 PR EA R et fo." Cm
80 AL ST e e
opti cal drsk in which a 10 to 30 nm5 sem -transparent film
(‘'sem - t rafBpacerigurationeehere at leasy eng lighidellettive tayeeis laminatedain 2ospbiizate ng
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)]



silver as a main conponent is |am nated on unevenness, which is called pit
and responsible for recording information, are prepared. The reflective

| ayer may be nade of, for exanple, a material containing alumnum as a main
conponent, silver, or an alloy contaidiing silver as a main conponent. 10
Substrates for an optical disk known in the art may be used as the substrate
of the optical disk of the present invention. For exanple, a substrate nade
of anor phous pol yol ef i ynet hyl net hcryl ate, polycarbonate, or the |ike
may be used,(I'lﬁ‘Fin af 'ecoglr‘Da‘{]?g)pol ycarbonate is preferably used as the

substrate for, the optical disk of e present invention. 15 10047] Next,

Che ul travi oPBE SEHIAI fercin PRI 'lpi"éﬁché“%b?%@%ﬁglﬁh@ al thin film
of the substrate (A), the substrate (Béi on which the sem -transparent film
i s | am (eflectivedayesbisdatinatsd ohansvansessawaichAy called piigind respondibledor ol et - cur abl e
resin conposition which is applied on the netal thin film so that the film

sur f ace rafordihg irfferthationand pasteatsubsttare @Erfoban Afticahdisklrewhick ad0rtb 80em and
then, the two substrates irradiated by an ultraviolet ray froma single

si desor Oat RasdpaRss il RESRYraRBRANR SdIdEAlay Y Bale of SihRr 8P4 ARly Khividg of the

present invention is obtained by formng the surface protective |ayer, which

IS constjLut | e raviinliet.-.curabl e resin
conposi Hl%e# aggr?%ag%{ ﬁ%lﬂgofe#[egq%%h%ggg ﬁqﬁgg%%é%h@c@ﬁéx%lﬁg%g agl\l(/ie chem cal

formul a ésl)’ ,@t filmthickpess of 2 to 5 25 on a surface of a transparent
subst r afSPPRYRIE §or taFgramedniouation, e RTepateths. 22 [0048] In addition, a
substrate on which grooves are fornmed nay be used to forma )

wri t abl e/ r eadlhdtedleeints lopgr raayshe madewf & examplas omateriabepntaieivg ¢lumgint@yer and a
light reflective |layer are |lam nated. The information recording |ayer may

be any af amgdhaarpdneat)ailgse, drypalloe conidinivg dilayeds a maiagngioaernpt i cal recor di ng
| ayer and an organi c col oring
10 Substrates 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  on a surface of a transparent substrate through which a laser beam passes.



matter type recording |ayer as long as they can wite/read information.
[0049] If the information recording |ayer is the phase change type recording
| ayer, the information recording |layer may be generally constituted by a
dielectric layer and a phase 10 chang2 film The dielectric |ayer requires
a function of buffering heat generated in the phase change |ayer and a
function of adjusting disk reflectivity, and is made of a m xed conposition
of ZnO %ggigiCQ. The phase change filmis a filmin which the difference of
reflecti |% bet ween anor phous state and crystalline state appears by phase
changing of _the film and may be. nmade of CGe- Sh- Te- based,. a Sb-Te based,
or an Ag-|n- &2 U%?é‘b}gs% ‘Eil}”g{fh %Wgéﬁei‘ﬂﬂa?cg@m ge Bfﬁsdt}Pif?f&’ fratter used
for the organic coloring matter recording |ayer na¥ be typically an

azo- bas etriebleseadablernptie@ diskoun whish ga infpamationueenrding laver @@%a tight ong as it

can formpits using a | aser beamused for recording information. For

exanpl e,refléwtivé (ayer greiaminatdor The infamtationregording laydemay dniangobagbate pht hal o
cyani ne- based, naphthal o cyani ne-based, anthraqui none-based, tri phenyl

et h@ne-ém% ty P/ Fextbiditp 18Ver! HrAPNtY obtifal ré&dkdin® ByetandSalaEit bobRAs ed,
chroconui mbasSed, fornmazan-baséed, netal conplex  coloring matter-based
organi c i 1 er j : bt e organic coloring
matter ﬁggk%ghﬁgggﬁgﬁgg%ﬁggﬂg%?g%h%??ﬁlggg?%%PgF8§§?g§h guencher. The 25
guencher 8§ﬁferably i ncl ude acetyl acetonate-based, bisdithiol-based such as
bi sdi t hil8¥¥%123 di ket one- based or bi sphenyl ditiol - based, thiocatecol-based,
sal i cyl al dehi deoxi nme- based, _thi obi sphenol at e-based netal conpl ex, and the
li ke. In addiftheinforpation rpepsdiag duyen isitbe phasg changeiwecssprdingdaysy. the nder ed

am ne having nitrogen radical cations nay be suitably wused. The materials
used f orinfoamhtiomfeoonditg layer meydrediengrallg yenstitetyd by a tiredectriayarandat phaSe [ 0051 ]

10  change film. The dielectric layer requires a function of buffering heat generated in the
phase change layer and a function of adjusting disk reflectivity, and is made of a mixed
composition of ZnO and Si0O,. 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-ﬁased, 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-o:-



(Manuf acture of DVD- 18) After manufacturing DVD-9 as descri bed above, by
peeling off only the substrate (A), with the netal thin film(reflective

| ayer) formed on the substrate (A) left on the substrate (B), a disk

i nternedi ate body in which substrate 23B)/seni -transparent film (seni 10
transparent reflective layer)/cured filmof ultraviolet-curable resin
conposition/netal thin film(reflective layer) are | am nated sequentially
are many ; t Iy Next ,

"DVD 18 ﬂ?@%ﬁ‘ﬁ%dnol?@w@ﬂ&“ D e e SR iR R e U

| ayers) .f.qr. n t.he i nt rredl bodi.es o that the.one i.s opposite
to”the BTEADTEHG RSt iElag AnARe B | 48 Pgif SR, SHine Hebeg ABERHETS nvent | on
is 15 obtained by form ng. the surface protective |ayer, which_ is constituted
by the efamimecpmppuntherehipderedhamine hawing giteqgen gecien] sati @BimAYRHYEaPI on

cont ai ni ng the conpound represented by the above chemcal formula (1), at a
film thissdneJhe afat@ialoused for §a6ld 5dFprn{atden néacding daysf mByDe 1) sag® ofwot.subst r at es
of (Cl) and (C2) for an optical disk in which a 40 to 60 nmthin film made
of s§lvepposr] an alloy including silver as a main conponent is |amnated on
unevenness, which is called pit which and responsible for recording

i nformation M“{'ﬁ]ﬁ bqq? e ultraviolet-curable resin conposition is
applied on t(‘net m??mo gﬂ substrate(CI) the substrate(CI) is
bonded to the.substrate |.t ravi ol et. r

conposi tion, IB?P‘}fa %‘éﬁ%&@ ?ﬁsa “5?4'?4?0813 lf’h%ee #Cé:'ﬁ &E’ 113% S nt er posed
24 Dbetween the substrates (C 1) a surface of the film of

Wi t h
t he sub&h) Xith themetal ghin £1rhnz£@@é§wela1§qﬂ foa@éd oaﬁlap %qbéqrﬁe {Arletigndhe ates (O)

and (C2) are adhered to each other by irradiation of an ultraviolet ray
from a substghie (B),delisk inbormidistedmdy df whivd stibstraseiB) seai-¢mn{p@ront fitmdsen@?) ,

t hereby manufacturing "DVD-10". In the sane way, the optical disk of the 5
pr esgnt tn’aﬁspa&ht ; dtfvﬂetﬁveqbya)/&ﬂdd Biym b uitaRipldthRrdbld fesipopipotieiohimetalliijer , whi ch
is constitute

film (reflective 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
unevenness, 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



by the cured filmmade of the ultraviolet-curable resin conposition

contai ning the conpound represented by the above chemical fornula (1), at a
filmthickness of 2 to 5 m [0053] (Manufacture of DVD-5) 10 A substrate
(D) for an optical disk in which a 40240 60 nmthin filmnade of silver or
an alloy including silver as a main conponent is |am nated on unevenness,
which is called pit and responsible for recording information, is prepared.

Separ at §lopvecd tﬁygﬁﬁ&&eﬁcﬁ)@%g%)r f&%ﬁﬁh sditade drand figh Bpth@isﬁbs';nl%te%(%ﬁar ed. The

ultraviolet-curable resin’co I's applied on the neta film of

t he substrat D), the substrate (D) i u rat E), with
the ul t AAF 8&%‘3&‘)@ Lﬂ"g% eei?(géﬁeﬂ’%é%ﬁ%bgéﬂe? g@ﬁpa%@gg%ggégﬁ%%?@e%% ﬁ%le?lsjgbst rates
(D) and .(E), .and then, .the substrates (D) and (E) e adhered to each other
by i rrddrdigtihelsn Wikt myiTemE S SF‘Eo%abSﬂ‘ﬁ‘ @C? ths 6 BosEER Ddes of
the two substrates (D) and_(E), t hereby manufacturing "DVD-5". In the sane
way, thandgE€) therebiyshanyfactiring ‘BreRefl’. i nvibashon wag, tbboplisaédiskpi ther mi ng t he
surface protective layer, which is constituted 20 by the cured film made of

t he @l t passent iavertiohabditained by faonppti sidicegaoteative 1ager) Weich ¢orqatitmekd
represented by the above chem cal formula (1), at filmthickness of 2 to 5

m [ 0094 thé\surk@¥itrh eade o e A ABILHOE r&in %ﬁ]%@ﬁi&l' @hntaidifg tRxanpl e, a

continuous light irradiation nethod using a netal halide l'anp, a high

pressure_perc I e.lik 2 ed. . i n
o acoPRol fariRed by Lol et lpnie KEF ol ilpdSetd 780 88 yoeu
The fl aﬁg' irradiation nmethod is nore preferable froma standpoint of
efficie Q/%gf curing. Here, neans for irradiation of the ultraviolet ray my
i nclude, for exanple, an ultraviolet irradiation device enploying the
conti nuous | (Menufpeteedtfd?YBrd)net hod using a 5 high pressure nercury lanp, a
netal halide lanp, or the like, and an ultraviolet irradiation

10 A substrate (D) 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 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 subsirate (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 may be used. Also, the flashing irradiation method disclosed in U.S. Patent No.



device enploying the flashing irradiation nmethod using xenon flash or the
i ke. [0055] (Manufacture of Blue Laser Disk) For a read-only blue |aser
disk, a 1.1 nmthick or so optical disk substrate (F) in 10 which a 40 to
60 nmthin filmmade of silver or an 2 1oy including silver as a main
conmponent is |am nated on unevenness, which is called a pit and responsible
for recording information, and a sheet (G made of polycarbonate or the

like areg oﬁ;@ : f; esin
corrp05|tfon qlglyo%e@sgglt he o%?ﬂ%ﬁggﬁlwgbﬁi&j ?Mllo %Zﬁef égﬁ tg'”l'(sheet (G are
adhered fo.each er rr.adiation of an ultraviolet ray froma 15 single
si de or %Bg]ﬁo@ﬁ%%i}h‘a?nﬁyyr@cgﬂﬁ%trate (F) and the sheet (Q. Thereafter, the
blue | aser disk of the present invention is obtained by fornm ng the surface
protective | Hyes mogps oR lm%ilatwnsftﬁlq wiragolsy rayhaaxelides fof framRle @ t he
ultraviolet-curable resin conposition containing the conpound represented
by the afteavioletisadiatién doricadmaploging th contihildun light rradetionaetRod wiggam | n
addition, the sheet (G may be forned of a cured filmnade of an ultraviolet

20 cgr ablhgax dprem 1BORBASlainp O metdl Halidelampl SraE€1iRE, @he ah R viddafradivhideh | S
constituted by the cured filmmade of the uItraV| ol et-curable resin

conposi t I%E‘%:?E e chem cal
f or mul adf%e?gﬁgfo @%ﬁhé}gn%ﬁfgaa%ﬁ&ﬁfl%{:@ tthe s Z%%ﬁ%€hﬁ¥n addition, the
bl ue Iaﬁ 5 5jisk may have a nulti-layered structure where two or nore
recor di gﬁ yers are formed, or may be an optical disk in which a phase
change type 25 information recordl ng |layer and a light reflective |ayer are
formed by usMgnactusafBlveLlsser Diskdvi ded with grooves. [Exanpl es] [0056]
The present invention will be further described in the foll ow ng exanples
but 5 wi t houFobeiead-onlynblueths¢hdisietad. 1 Himethick onsd patita disksubsmte 0nei nafter is
meant to indicate

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 to 5
pm. 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). Inaddition, 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



"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
conparati ve exanples are applied on a polycarbonate substrate for an
optical disk having a thickness of 1.26nm and dianeter of 120 nm such t hat
the thickness of a cured filmfor a protective |ayer becones 5 to 8 m after
curing, and the cured filmis fornmed by irradiation of an ultraviolet ray
with li Y j f 0.5 J/cn2 (nmeasured by intergrating actinonmeter of
uvpp%?’%‘(}%éuﬁﬁ#%?’%%% 15 EYEGRAPHI CS Co., Ltd.) using a 120 Wcm
concentrat ed -hi.gh pressure nercury lanp (HO03-L31, available from
EYEGRAPIFEEIRISS]” | td.), thereby manufacturing optical disk sanples for
eval uation., [0058] <Preparation of Artificial Fingerprint Liquid> 20 An
artificil803&ingerprint liquid is prepared by adding 1 part of triolein with
respect to 10 parts of nmethoxy propane as a diluent, and adding 0.4 parts
of Kant o | oaithe réseht irventies wildwdBurthef dierribed tig pbe dblldNwing lgxathpldsniadt by JI S
Z8901 thereafter, and then m xing. [0059] <Preparation of Original Formfor
Pseudo Kttt Péing linfPadttBEBtol T IR @i pietsAR9 ubedlhetéinafdr it Aeadt fol ntichR!
fingerprint liquid is collected while mxing, the 27 collected liquid
applied: Qn%@emggl,ycar bonate substrate (having dianeter of 120 nmm and

of 1.

t hi cknes M) using a spin-coat nethod. This substrate is heated at
60C for § i nutes, and then, nethoxypropanol is renoved fromthe substrate,
thereby[%st ining an original formfor pseudo fingerprint pattern transfer.
5 [0060]

(Examples 1 to 2 and Comparative Examples 1 to 3)
<Preparation of Optical Disk Samples)

10 Compositions of examples and comparative examples are applied on 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 pm
after curing, and the cured film is formed by irradiation of an ultraviolet ray with light
intensity of 0.5 J/em? (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 triclein 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



<Transfer and W pe of Pseudo Fingerprint Pattern> An edge surface (having a
di aneter of 20 mm of silicone rubber stopper No. 7, which is smaller than
anot her edge surface is polished with a sandpaper (CC 150-Cw avail able from
Nl HON KENSHI Co., Ltd.), thereby prepdring a pseudo fingerprint 10 transfer
material. An artificial fingerprint liquid conponent is transferred onto a
edge surface of the pseudo fingerprint transfer material, mﬁth the edge

The 2??9.9125}"4& PR AT Ch PRC Sorblep s TRUER Bper D mage, 2P !

flngerprl onent .is tra rred o apand about 37
m in A eaﬁg%‘#?géﬁ B it Eo R s RGP S Gr BN P Wk ch ¢ he
15 uItraV|oIet rable resin copposition, is for th the edge surface of
the psefdButes, .aﬁé r gthoxyosprane} isremaysdfromdh r@ﬁﬂ@%ﬂf&bﬁz Phlapyng an
fingerprint liquid conponent is adhered, being pressed against the site
under aotigimdl fprmsenpsendo fingesprigpasernesester.t he artificial fi ngerprint liquid
conponent adhered to a surface of each disk sanple is w ped off according
to the {@ddopwi ng order. An 8-stacked tissue paper 20 (avail able from Corel ex
G oup Co., Ltd.) is inserted between a edge surface (having dianeter of 25
mm of aTlRkReLinding fopsren@opilnkérﬁﬁﬁppd’wr stopper No. 7 and the disk

surface to which th artificia i ngerprint I|qU|d conponent i s adhered, and

pressed wit h forc e~ rubber
topper |5 SPBAE: %\Fﬁggfha?g}%%#s%@%h@@ 4 lePe e omref 83 e
circunference of the disk sa t her eby, ing off th dher ed

artifi caneleis sgaligrthan anothe ec%‘ﬁ%ﬁ‘h@rﬂo 1S W{ﬂ@%@]dpéwézgé ﬁe@v of Pl
Error> APl error of a recorded signal for each disk sanple is neasured at
the t i mavaskblerfeom MNEIQH KENSHIATo.f Ltdgethprebriprépiagjo d pseidodingatpring adhered to
the disk sanple (early stage) and 5 after the w ping operation is carried
out 10w eansfdhaatesislul tAn stififieWingefprimbilgeidlcomponent 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

15  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

20 (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 5 N. 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

25  adhered artificial fingerprint liquid component.



[0062] The PI error is nmeasured using "SA-300", avail able from Audi o

Devel opnment Co., Ltd. In addition, a Pl error ratio (the nunber of errors
after test/the nunber of errors before test) is calcul ated and eval uat ed.
10 Evaluation on the Pl error is markéd in Table 1 as follows. "Excellent":

not greater than 2 in Pl error ratio "Good": not smaller than 2 and not
greater than 5 in Pl error ratio "Fair": not smaller than 5 and not greater
than 6 i :] error ratio "Bad": not smaller than 6 in Pl error ratio 15

[ 0063] L est on Durability under Hi gh-Tenperature and H gh-Hum dity

a rcumst ces> Di Sﬁpi Ies prepared in the sane way as Exanple 1,

Conpar at é”gflélﬁlb Corrpar ative Exanple 4 are subjected to an
exposure test for 240 hours under_ hi gh tenperature and hi gh-hum dity

ci rcunst anced Hrergoef arfgonisdstanalfor sshmitekopripia's mepaitea Bl T@eﬁm&ﬁe@pm
Corporation), and then a Pl error of a recorded signal for each disk sanple
is rreasme@niﬁeiabﬁrgetmmtéhquidfdom;mneﬂtiimgﬁtepaditntthd disjasainple fezolyestage) andadher ed to
the disk sanple and after the w ping operation is carried out twi ce. The

resupt aﬁeﬂh@w@pm op&Biien ©B.carrfddModiwid® THhe st ¥Eh&On @ QBN Mp ~ ~ ~ U W
inoo O'~M'D UWMNMOO CL MN M
[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.
10 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
“‘Fair”: not smaller than 5 and not greater than 6 in PI error ratio
“Bad”: not smaller than 6 in PI error ratio
15 [0063]
<Test on Durability under High-Temperature and High-Humidity Circumstances>
Disk samples prepared in the same way as Example 1, 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
20  (available from ESPEC Corporation), and then a PI error of a recorded signal for each disk
sample is measured before the altiﬁ;:ia] fingerprint liquid component 1s 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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a>aE.O0O~. NOOti ON'DO~pgpO/O LLO.. N UOOPM P72z qo
ro Oa ro 3 30 [0065] Abbreviations in Table |I represent the foll ow ng
conmpounds. PETA : Pentaerytritoltetraacrylate NPGDA : Neopentyl glycol
diacrylate 5 TMPTA : Trinmethylol proMfaine triacrylate HCPK : 1-hydroxy
cycl ohexyl phenyl ketone TEGO Rad 2200N : Reactive pol ysil oxane (avail abl e
from Degussa Co., Ltd.) * The conpound can be represented by the above
chem calppdgsrul a (1), wherein n is 3, n/mis 1/10, R is -CHCH2CH2X1-
(where, Xi fepresents a group having 20 10 -OC2H4-s in average and 6

acryl oyl or ot iRt BB fofOUHE KRR °, [Varogen. and the
UKyl one i OO BORFET FURISHBR AP | abi e 1 om N ppon  Unicar Go. . Ledl)
* 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/m1s 1/10, R, is -CH,CH>CH, X~ (where, X, represents a group having 20
10 —OC;H4-s in average and 6 —OC3;Hg—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 Corning Toray Co., Ltd.,
Y1—(CHz)3—S10(CHs)n— Si(CH3)>~(CHz):-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]



15 BY-16-152D : Methacryl ate-nodified silicone oil represented by the
followng chemcal fornula (4), available from Dow Com ng Toray Co., Ltd.,
Yi-(CH2)3-Si Q(CH3)n- Si (CH3)2-(CH2)3-Y1 (4) Were, Yl represents a

met hacryl oyl oxy group. A weight-average nol ecular weight is 386. 20

BY-16- 152 : Methacryl ate-nodified silicone oil represented by the above
chem cal fornmula (4) (available from Dow Com ng Toray Co., Ltd.), the

wei ght - average nol ecul ar weight is 5600. [0066] 31 In 000 n 00 MNMO
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[0067]

As 1s apparent from Table 1, the optical disk using the cured film made of the
ultraviolet-curable resin composition in Examples 1 and 2 of the present invention shows
substantially the same PI error as in the early stage if the artificial fingerprint liquid
adhered on the surface of the disk is removed. In addition, as is apparent from Table 2,
the increase of error is very small even after the exposure test under high-temperature and
high-humidity circumstances.

[0068]

On the other hand, for the optical disks of Comparative Examples 1 to 4, when the
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.

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
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

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

O NUo~~ cNCU'.~~NyQ p NNN

0
he optical disk using the cured film nade of
c



substantially the sane Pl error as in the early stage if the artificial
fingerprint liquid 5 adhered on the surface of the disk is remved. In
addition, as is apparent from Table 2 the increase of error is very small
even after the exposure test under h|§% tenperature and high-humdity
circunstances. [0068] ~.. On the other hand, for the optical disks of
Conparative Exanples 1 to 4, when the 10 artificial fingerprint liquidis
appl i ed hoih-teBemitiré BHH Himile ciddubistanck | witioh 9 rSRENn LM indierid?l error is
significantly increased since the spot prevention function and spot

Wi pe- abi, Eiﬁﬂk%f the optical disk protectlve | ayer are insufficient. In

addi tion Conparative Exanple 5, the silicone conpound is not dissolved
wi th the photocurabl e conpound. 15 | NDUSTRI AL APPLI CABILITY [0069] Since
the ultraviolet-curable resin conposition of the present invention contains
a silicone conpound having a particular structure, it exhibits excellent
spot prevention function and spot w pe-ability when it is used for the
surface protective |layer of the optical 20 information recordi ng nedi um
Accordingly, the optical information recording medium using the
ultraviolet-curable resin conposition of the present invention does not have
difficulty in witing/reading information into/froman information recording
| ayer due to scattering of a |laser beamentted froma side of a
transparent substrate. Accordingly, the optical information recording
medi um of the present invention exhibits stable 25 antifouling property even
after a |l apse of a long period of tinme or when it is left under a 33

hi gh-tenperature high hum dity circunmstance, which may result in high

i ndustrial wusefulness. 34 CLAI M5



1. An ultraviolet-curable resin conposition, conprising: a silicone conmpound
represented by the followwng formula (1): [Chemcal Formula 1] (1) 5
(CH3)3Si- O A Si(CH3)3 (wherein Ar @{esents a group in which n structural
units represented by the foll ow ng mula (2): [Chemical Formula 2] CH3
Si- ' K (2) O O 10 (wherein Rl represents a bivalent group in which one
or two or nore groups selected fromthe group consisting of (i) an al kyl ene
group having 1 to 18 carbon atons @Gngivgi) a bivalent group in which plural
al kyl ene groups having 2 to 18 carbon atons are |inked by ether bond are

bonded, |RI An gﬁgcﬁﬁ‘al%l@ re%imgérﬁﬁo‘:s L‘%I’ g(gmé r.ﬁ?é‘gh an oxygen atom R2

represents a ogen at omor and 15 mstructural units

repr esent t he | 1 owi n or %Lﬁre cal Formula 3] iH3 i (3)
CHs ar eaﬁﬁﬁﬁﬁéc‘?lﬁp@mﬁémﬁﬁnegr%tgu%@(’&%ﬁgf is an integer ranging from
1to 15 n/mis_ 1/5 to 1/20, the structural units represented by the above
cheni callChespyepl Bgmpds) ljand (3) are 35 |

s (CH;),Si— O—A— Si(CH;); (1)

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

formula (2):

[Chemical Formula 2]

R — |CH3 ]
Ti—— O
R (2)
O\W/K
O
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 (it) 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,
R; represents a hydrogen atom or a methyl group), and

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

[Chemical Formula 3]

P,
?i—& (3)
o |

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

1/5 to 1/20, the structural units represented by the above chemical formulas (2) and (3) are



not bonded to either thenselves, or other structural parts by an
oxygen-oxygen bond in a nolecule); and a photocurabl e conpound that reacts
with the silicone conpound. 2. The ultraviolet-curable resin conposition
according to Claim1, wherein the sil$Tone 5 conpound contained is at 0.05
to 5% by mass. 3. The ultraviolet-curable resin conposition according to
Claiml or 2, wherein the nunber average nol ecul ar wei ght of the silicone
conpoundhot Borfdfl 1§ BitHe? AiPhsetves, bR @it bindial &éfs%ﬁ@x?géf«%kﬁeﬁ%&% hron
according to Caim1l or 2, wherein the photocurabl & conpound Is an

acryl -bqﬁ(ﬁgcﬂgo&%ur abl e compound. 10 5. An optical information recording
medi um conprisirng a surface protective |ayer fornmed on at | east one

surf ace, erein the surface protecgtive,_ layer inclydes a cured film nade of
the ult fcurable rogmgognd tFFaEtéﬁ’ﬂgéélF?’é’ﬁo CURRAYRG- to Aaim 1 or 2. 6. The
optical information recording nmediumaccording to Claim5, wherein at |east
one | i gt Thefulteayiolstecurahle resinscompesitignadeasding te (laimr lavderain the stligomace
protective layer is formed 15 on the reverse side of the substrate on which
t he bi ghompethdcintaired 3ye0.05 so bHbymiwd. 7. The optical information

recordi ng nmedium according to Claim5, wherein at |east one

l'i ght - r &f | ekh¥igavidi¥euritie tAMH QRiRNItHRR aBeotipgith A BmaNer 2, RéhePdin kirce
protective layer is forned on the outernpst | ayer opposite to the

substr At Gimber average molecular weight of the silicone compound is 200 to 12000.

4. The ultraviolet-curable resin composition according to Claim 1 or 2, wherein the
photocurable compound is an acryl-based photocurable compound.

10 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

15  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.



