1 DESCRI PTI ON OPTI CAL DI SC AND ULTRAVI OLET- CURABLE RESI N COVPCSI TI ON
THEREFOR, CURED PRODUCT AND ARTI CLE Techni cal Field [0001] The present
invention relates to an optical disc having a recording |layer and an
ultraviolet-curable resin conposition used therefor. Background Art [0002]
At present, as a practical optical disc recording nedium there are a CD-R
and a CD-RWwhere a recording | appigcRigabNcti ng | ayer and a protective

| ayer conprising an ultraviolet- curé%le resin are lamnated on a 1.2 mm

pol ycar bOnab@ﬁehﬁtﬂi@@AngﬁRﬁ\@oﬁETaCD‘@t@_E@a@mBWM rOBYRUAV and a

- DVD- RAM where a 0.6 nm pol ycarbonate substrate and a 0.6 mm pol ycar bonat e

substrate equi pped WI'R-IEREF@QOC@F{@ PREDUBTAND ARTECLENY | ayer are bonded
with an ultraviolet-curable resin. [0003] In addition, recently, a

Blu-ray disc (BD-R) having a recording capacity about five-tines that of a
single layer-type DVD has cone to market. The Blu-ray disc is a disc having
a struchacheidahFididich a reflecting |ayer, a recording layer and an interface
| ayer (also referred to as dielectric layer) are formed on a 1.1 mm

t r ans paPeit] or opaque plastic substrate and then an about 0.1 nm i ght
transmtting |layer (also referred to as cover layer) is |lamnated on the
interface | HyRPesEReiventenrelping toat eplial sipcdhaying prepaRsing laysngnd @fe
light transm itl ng . layer. An organl C Ior| ng matter or an inorganic
conpourttiradolgteyr resia cPRPSt Hd’qeéi}g?"e 8hd a light transmi ssive

i norgani c conmpound is used for the interface layer. Further, as the |ight
transmtting |layer, a cured product |ayer of an ultraviol et-curabl e resin

I's usegs, 400 Hd Art
[0002]

At present, as a practical optical disc recording medium, there are a CD-R and a
CD-RW where a recording layer, a reflecting layer and a protective layer comprising
an ultraviolet-curable resin are laminated on a 1.2 mm polycarbonate substrate; and a
DVD-R, a DVD+R, a DVD-RW, a DVD+RW and a DVD-RAM where a 0.6 mm
polycarbonate substrate and a 0.6 mm polycarbonate substrate equipped with a
recording layer and a reflecting layer are bonded with an ultraviolet-curable resin.
[0003]

In addition, recently, a Blu-ray disc (BD-R) having a recording capacity about
five-times that of a single layer-type DVD has come to market. The Blu-ray discis a
disc having a structure in which a reflecting layer, a recording layer and an interface
layer (also referred to as dielectric layer) are formed on a 1.1 mm ftransparent or
opaque plastic substrate and then an about 0.1 mm light transmitting layer (also
referred to as cover layer) is laminated on the interface layer, where

-recording/reproducing are performed through the light transmitting layer. An organic
coloring matter or an inorganic compound is used for the recording layer, and a light
transmissive inorganic compound is used for the interface layer. Further, as the light
transmitting layer, a cured product layer of an ultraviolet-curable resin is used.

[0004]



2 In a Blu-ray disc having a recording | ayer conprising an organic
coloring matter, the recording layer is irradiated wwth a | aserbeam and

def ormati on by vol unme change of an oré%nic coloring matter is used to
performrecording. A light information recording nediumcharacterized in
that a light transm ssive cover layer is formed froma curing resin and the

| ast i I in i : ; ( _
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(for exanple haracteristics) (Patent Literature 1), and a I ght

i nf or megfi AN drgaRICIERNBriAG thbfieN &y iudadatd” peiBrraUrRBrdin@duat ligiy Riformhdtionan
el astic nodulus of 34 to 96 MPa at 25C on the recording |ayer of an organic

col or i ngcomirigmeditmt enardoté et intieat?) lighterapsafiosied covaviayaris formddiom
literatures, there is no disclosure about the conposition of the resin
conposig carng aesinhand the celastod voidulesy et 258Caimhthey misdade aegieh aating thedul us.
[ 0005] In addition, as an evaluation index of reliability of the
above- mecordorg:khyepisi 4aMRH otlesedor ihierpyurpest ohpupporing ivobinme abaihge ektheof
| eavi ng under the circunstances of tenperature; 80C/ relative humdity: 80%
RH f or cobwingounatters angn@ficekiaining excgdent racording dianal| eharacteiisties dfeF t he
recordi ng signal er this environnment est is wthin a

{? B',“ga

before and af t ﬁ‘é t,

pr edet EPRHIS IR goaractertics) tﬁéj@teﬁé itei@vrenty; 28 alghtipiormatien resr
cured product, |l ayer of. a curing,resin containing flexible t acryl ate
e o PO GotG £ B s pr Bvar a1 Sleste naitis el BB Bk 1
resin aj ni,ng ur et.han ryl at . a I X funct j onal
or yi G B P RO RBF ot GroBRielodBo JBRRE” e B Filiter Sk
el asti S i VP, S th apd ; e kopaf the
storagg)réﬁgés%#c n%%&%‘g%r’ ai? géeééeﬁdlﬁ?%ust% brg%ge e as"lﬁ):scc;l:j Ign@ﬁ?ﬁ%s egb?thT(l}%l s 10
or | eSonhshdAPEFf (BRH EBhpbLtiBhabH e SlredNUBYEN laybhicabhibss 3L &non! Y
di scl o?eos,psoas cggscﬁébeg agovg, It'ﬁat tLe nal}en corrpongXt Fsaurlet ane agryl ate
and t hgliladenabdngki onal acrylate alone is used or nonofunctional acrylate
and pol yfunctional acrylate are used in conbination as a diluent, but does
not di yoh@se the specific conponent conposition. 3 Related technical
Literature Patent Literature [0006] [Patent Literature 1] Japanese Patent
Lai d- Open Na.adDixdy, H334138 BvAlualah éndext bf ssliability o2 thel apaveesenflahedtoptiaéld- Open
No. 2008-269703 A [Patent Literature 3] Japanese Patent Lai d-Open No.
2009- 02187 ecardngrmaediuof, arhenvironeneritahteRt oblesving onder Bel cikedimsiandss of
| nventi on

temperature: 80°C/relative humidity: 80% RH for 100 hours is conducted. In order

that the deterioration rate of the recording signal before and after this environmental

test is within a predetermined range, a technique for forming, on an interface layer, a

cured product layer of a curing resin containing flexible urethane acrylate as a main

component and monofunctional acrylate as a diluent or a curing resin containing

urethane acrylate as a main component and monofunctional acrylate and

polyfunctional acrylate as a diluent, where the storage elastic modulus is 100 MPa or

less at both 5°C and 55°C and the ratio of the storage elastic modulus at 5°C and the

~ storage elastic modulus at 55°C is 10 or less, is proposed (Patent Literature 3).

However, this literature only discloses, as described above, that the main component

is urethane acrylate and that monofunctional acrylate alone is used or monofunctional

acrylate and polyfunctional acrylate are used in combination as a diluent, but does

not disclose the specific component composition.



[ 0007] It is an object of the present invention to provide an opti cal
di sc having a recording layer, particylarly an organic coloring matter
recording layer and a cured product |&yer of an ultraviolet-curable resin
conposition of the present invention, and an ultraviolet-curable resin
conposition capable of inparting excellent recording signal characteristics
and durability. Means of Solving the Problens [0008] The present

i nventors have intensively studied to solve the above problenms and found

t hat a'l‘-iéf?treidct?!:hr%éﬂ_i jpg a cured product layer of an ultraviolet-curable
resin conmposition contarning a (nmeth)acrylate having a structure of the

gener alpJighiiletatuldd and a recording layer, preferably an organic coloring
matter recording |ayer, shows excellent recording signal characteristics
and dungdod)i ty, and the present invention has been conpleted. [0009] That
I's, the present invention relates to the followng (1) to (15). (1) An
opt i cal[Pdien¢ Lheratirg 1 Japaadse Paterttl didyDperolio 22008-112863 blAet - cur abl e resin
conposition containing (A) a (neth)acrylate having a structure represented
by t he [P4tent Lieratieect]i Japdngse Satdntilaidrlen . 2008+268703 éxcept for
but anedi ol (rr?th)acrgll ate), (B) a photopolynerization initiator and (C) a
(et h) deeatgnht dersturertiapanese Patert roida. 2009-026374A ecor di ng | ayer:
Formula (1) --fOC4H8 n ( 1)

Summary of the Invention

Problems to Be Solved by the Invention

[0007]

It is an object of the present invention to provide an optical disc having a
recording layer, particularly an organic coloring matter recording layer and a cured
product layer of an ultraviolet-curable resin composition of the present invention, and
an ultraviolet-curable resin composition capable of imparting excellent recording

signal characteristics and durability.

Means of Solving the Problems
[0008]

The present inventors have intensively studied to solve the above problems and
found that an optical disc having a cured product layer of an ultraviolet-curable resin
composition containing a (meth)acrylate having a structure of the general formula (1)
and a recording layer, preferably an organic coloring matter recording layer, shows
excellent recording signal characteristics and durability, and the present invention has
been completed.

[0009]

That is, the present invention relates to the following (1) to (15).

(1) An optical disc having a cured product layer of an ultraviolet-curable resin

composition containing (A) a (meth)acrylate having a structure represented by the



wherein, n represents an integer nunber of Ito 30. (2) An

ul traviolet-curable resin conposition for an optical disc having a
recordi ng |l ayer, which contains (A a (nmeth)acrylate having a structure
represented by the bel ow descri bed general formula (1) (however, except for
but anedi ol (nmeth)acrylate), (B) a photopolynerization initiator and (C) a

(m(?t *1‘) ;i)%r%—?iregc%gbeéeﬁ&%ﬁc}rﬁﬁlEﬁgﬁ\’(ﬂb SEF, 'e%&l {k b]u@{ g@ﬁ)@?&ﬁ%@ls')'

reln, nreprese ger er (0]

ultr anB a EHQ%?Epnﬁé’rﬂdﬁoﬁom éﬂotr' 9Adf g%scri E'g tr?%wﬁdtécoﬁféo'ﬂﬁ’érﬂgthbo the

above wher el n the above- (et h)acryl ate havi ng

a Strugheie- de%@ﬁgé&m\)e@n@ya ftRrdipgeaydr; fornula (1) (however, except for
but anedi ol (nmeth)acrylate) is poly(tetranethylene glycol)di (neth)acrylate

or pol Horut (63 al kyl ene glycol -tetranethyl ene glycol)di (neth)acrylate.
(4) The uItraV| ol et-curable resin conposition for an optical disc according

to the abov¢-described §2), wherein the above (neth)acrylate (A is a
or, I

(et h) acr @ Hg& ucture represented by the bel ow descri bed
general forRgula A a (2) 5 H2C=C00C4HB+0I - C=CH2

(1)
wherein, n represents an integer number of 1 to 30.
(2) An ultraviolet-curable resin composition for an optical disc having a recording
layer, which contains (A) a (meth)acrylate having a structure represented by the
below-described general formula (1) (however, except for butanediol {(meth)acrylate),
(B) a photopolymerization initiator and (C) a (meth)acrylate other than the
above-described (A):

Formula (1)

OC4H
e

wherein, n represents an integer number of 1 to 30.

(3) The ultraviolet-curable resin composition for an optical disc according to the
above-described (2), wherein the above-described (A) (meth)écrylate having a
structure represented by the general formula (1) (however, except for butanediol
(meth)acrylate) is poly(tetramethylene glycol)di(meth)acrylate or poly(C2 or C3
alkylene glycol-tetramethylene glycol)di(meth)acrylate.

(4) The ultraviolet-curable resin composition for an optical disc according to the
above-described (2), wherein the above (meth)acrylate (A) is a (meth)acrylate having
a structure represented by the bélow—described general formula (2):

Formula (2)



Ono( 2 ) wherein, Rrepresents a hydrogen atomor a nethyl group, and n
represents an integer nunber of 2 to 10. (5) The ultraviolet-curable resin
conposition for an optical disc according to any one of the above-descri bed
(2) to (4), wherein the above (neth)acrylate (A) is contained in an anount
of 20 to 95% by wei ght based on the whole conposition. [0010] (6) The

ul traviol et-curable resin conposition for an optical disc according to any
one of the abd®e-described (2) to (5), erein the (nmeth)acrylate (C) other
t han (A),jsa.at |l eastf one ki ndysel ectedjiromthe group consisting of epoxy
(et h) acHﬂGt‘eC(*fﬂjéO H% Q=i @reOFCHp, (CG-2), and a (meth)acrylate
mononer (C3) othék X han the @Pvel A, (Gl)yand (CG2). (7) The

ul travi ol et-curab resin conmpositikgn for an op%”gﬁ di sc according to any
one of the above-described (2) to (6), wherein t (meth)acrylate (C) other
than (A) is either one or both of urethane acrylate or polyethylene

oxi de- mBréine R heprlsent afydrpgeniatony batee nethgi gredpbyandeaatprasentd yweast er
pol yol or polyether polyol wth polyisocyanate and 2- hydroxyethyl acryl ate.
(8) Thénteber aminbkebf2tw 4Bl e resin conposition for an optical disc according
to any one of the above-described (2) to (7), wherein the content of the
above (PeThg alirguicletcyraple sk compastiopyfonangmticahdise ifecewling i@ apy onge ( B)
phot opol yneri zation initiator is to 10% by wei ght based on_the whol e

: 1 tc g . .
conposiof it abaverdegerihec {2)ite @havpersimiieeahpwr engagylale (Phigcongined o)
The ultraviolet-curable resin coppositjon for ap optical. disc according to
any ond @ ameuny \?@-tﬂe%%)/gi’ﬂé’&e'@g?b@% an ?hWQP& ?fPrPH‘éS‘L.‘?%sti c nodul us at
25C of 6@,& cured product upon curing is 0.01 to 100 MPa. (10) A cured
pr oduct lai ned by irradiating the ultraviol et-curable resin conposition

003 L8 el SORRIBICOL I .85 R g
0,1 R R ELRA B oY) Sk oy RRLEAGRL Tof P a0 1

resin GoUROsid ity B8RRI Hni e troBDcdcidiy abeUBRARARAH RAI4R) (¢-9) (9)

and irradiated wth an active energy ray to m a cured product | ayer of

sai d 1 gsbihaReNPRthidcpflaRN(G2) dafdPld GAbthYaG9late! Psdricther (CB} Dthéistadf thiehe
ultraviolet-curable resin conposition according to any one of the

above- @Q@péi(}&ﬁc{q—ﬂ)am@(c{:-@), for formng a i g‘ht transmtting |layer in an
optical disc having a recording | ayer.
(7) The ultraviolet-curable resin composition for an optical disc according to any one
of the above-described (2) to (6), wherein the (meth)acrylate (C) other than (A) is
either one or both of urethane acrylate or polyethylene oxide-meodified bisphenol
A-type diacrylate obtained by reaction polyester polyol or polyether polyol with
polyisocyanate and 2-hydroxyethyl acrylate.
(8) The ultraviolet-curable resin composition for an optical disc according to any one
of the above-described (2) to (7), wherein the content of the above {meth)acrylate (A)
is 20 to 95% by weight and the content of the (B) photopolymerization initiator is 1 to
10% by weight based on the whole composition, and the rest is the (meth)acrylate (C)
other than (A).
(9) The ultraviolet-curable resin composition for an optical disc according to any one
of the above-described (2) to (8), wherein the elastic modulus at 25°C of the cured

product upon curing is 0.01 to 100 MPa.

(10) A cured product obtained by irradiating the ultraviolet-curable resin composition



(13) The optical disc according to the above-described (1), which has an
organic coloring matter recording Iaygr (14) The ultraviol et-curable
resin conmposition according to any one of the above-described (2) to (9),
wherein the optical disc is an optical disc having an organic coloring
matter recording layer. (15) The ultraviolet-curable resin conposition

. ( mebho g o pd Bed of MiZaBHRtHetrisdd B0 é%)swc'?*."s“%’“%?gnéﬂpﬁ)"%?ﬁ;ﬁ'en N

(meth) ?t??/"'l% ndthod for' rﬁa Bf%ﬁ]r dthbnrbdjgi@a?ﬂ@h' '?zltcc Ifdl @e%@dé@dr%ﬁ based

on the anount of t e resi sitron e I nvention

[0011] (1), whid & criftatletizad it aﬁtﬁp%#@bﬁd.ge%uas@@t@nwmg Q'i‘eéélﬂ'irﬁ}:l R8gisa
(meth)acrylate having a structure represented by the general formula (1) of

the presafdd wihetid Qirdvioléts@stabler rasin i g@ittipdsitiors aictbrding @y ohe ot topt i cal
disc having a recording |ayer, particularly an optical disc having an

or gani @abovbaidsagbami(Reto (Bcardlirrglidtedewith an agtivieceterdy say ia\formg ehcged
reliability in use for a long period of tine in recordi ng and under high
t enper productdayeriaf ghichesindceypositiobenpaid bgtical dise $wgstaite. The
ultraviol et-curable resin conposition of the present invention

(her ei 152 bise il He véraviglebcurables resin | conapERIBN Eiceardslg toany esermf the

i nvention or as conposition of the present invention) contains a

(et h) @@pyeaieécﬁaw Hg) & d8} e fpra"ﬂ%cﬁ light HABSRIHMGDIBYSS| Yindh | PplicabAisc
initia 001%% As the (neth)acrylate (A) having a structure
repres ﬁW HIPGHAINGdA al formula (1) (however, except for butanedio

LS A B e g
1 ;

i CnnetRIe kP reBRARE el oL, hnof tnet i onal or pol yTuncei onal

pol yt ey ﬁ@”etﬁyl GEH%VQ)IIé‘[C(R{FaQEEtrQ% ﬂcr(% o%,1tlo?1nda Fcﬁnﬁr e ﬁ\@l ¥ndi bEngEi onal

pol yt etr hyl ene )acrylate, can~usua I ncl ude
pol Y(t%fbb%ﬁfé%ﬁt]ﬁ?@ @) >f§0(lg dwhapé.n)tﬁeraﬂ)t?éa¢ d?esc W@'a)ﬁ( 6&.@& &idc AR
gl ycol -tetramet ene’ glycol ) di (neth) acry ate. n is usual y in the range of

1 to 3Qygane cbhﬁm@hﬁéﬁeﬂ%‘é:éfdfﬁ@%ye@m y" is in the range of "2 to 30". The
range |s preferably approximately 2 to 20, nore preferably approxi rrately 3

to 20, (18y tTies gitral/ictduyalblppresinmabeipositidno ddcoadidg st apy ebee abf ythg to 10
or 3 to 10. The above-described di (neth)acrylate can incl ude

pol y(t ebosewtesylibed (2) tpd8) pdd (), Wreveipl as the (ne¢thjaaylatey(Gicatheothapr thpy| ene
gl ycol -tetranet hyl ene gl ycol)di (neth)acrylate or the I|ike.

Speci f iabaveydesctibedifA), tlee udethpoe fnetimzcatiateyGy2bis- eantainrdtinpnearsount of
glycol )di acryl ate (for exanple, BLEMMER ADET series manufactured by NOF

cor por Z0iterf0 OMIWIEPBW%@W e tdalanappntafiths Iresin CQMRASIN. acryl ate (for
exanpl e, BLEMVER ADPT series manufactured by NOF corporation),

pol ytetranet hyl ene gl ycol diacrylate (for exanple, BLEMMER ADT- 250

manuf a corporation), poly(ethylene glycol-tetranethylene

gl ycol %‘Jeﬁg%% IVERUPT f or exanpl e, BLEMVER PDET series manufactured by NOF
cor porig ,ﬂ) pol y(propyl ene gl ycol -tetranet hyl ene gl ycol)di nmet hacryl ate
(for e % BLEMVER PDPT series manufactured by NOF

When an ultraviolet-curable resin composition containing a (meth)acrylate
having a structure represented by the general formula (1) of the present invention is
used for a light transmitting layer of an optical disc having a recording layer,
particularly an optical disc having an organic coloring matter recording layer, an
optical disc having high reliability in use for a long period of time in recording and

under high temperature and high humidity can be provided.

Mode for Carrying Out the Invention



8 corporation), polytetranethylene glycol dinethacrylate (for exanple,
BLEMVER P0O1- 650 manufactured by NOF cqr poration) and the |ike. Anong
t he above-descri bed di (neth)acryl at es,’ pol yt et ranet hyl ene gl ycol

di (nmeth)acrylate is preferable, and nore preferably, a (neth)acryl ate
having a structure represented by the general formula (2) is particularly
preferigé 1:11 n21/4"----- C-9f 0OCAHB+0-C-C=CH2 n 6 (2) (Wierein, R
repres S a hydrogen atom or a nmethyl group, and n represents an integer

number  of rf)é) ui]tﬁav)olétoai'rﬁ e resin Eﬁﬁ(pg)@ﬁfoh) Gcthy! &%ﬁeﬁ@%‘vgﬂtlﬂweﬁﬁ%‘éﬁﬁﬂre?

represent ed e general formula can be produced at1on

esteri fa|§&iéf@ﬂea €365 Ir€in LoniPistict 6f3tﬁ8tdﬂé'éeﬁﬂ¢n\ﬂirbﬁéﬂ|or"éﬂst&brﬁﬁ@élf'ﬂr%f tHel C
acid, ester exchange reaction with lower al kyl acrylic acid ester, or

desal i st R@atibAN dehitdigs agr (rhet)anldts Malingles Aftain CSIANRNRI ankiya
avai | abl e conpound thereof, for exanple a conpound of the general formula

(2) mhep:lmtmpd&wmenaaﬁnrdmam atom and n 3 is avail able as BLEMVER ADT- 250
manuf act ured by NOF corporation or Li ght Acryl ate PTMGA- 250 nanuf actured by
Kyoei stﬁﬁOt&iem cal Co., Ltd., and a conpound of the general formla (2)
wherein Ris dr ogen atom and n = 9 is available as NK ESTER A- PTM 65
manuf act ur &8 me thjaeatauts faving 8 sfrucsire reprgsenteddunsthe generaifermulat ent

of the (A) conmponent in an ultraviolet-curable resin conposition_is usually
10 to é%)’/(( %@rgﬁﬁceﬁﬁrf@f ertanegdiol dmethisswylate) aniained i the spamesiionyof2o to
50t o SUeHleR BHeTIan &t ﬁé&%@%@t@ﬁga‘;é’% iRt (aelnaeDtRp T ange of
ther gglgfralcﬁ,g g? é&%ﬁrérgeg %uyl tth(—‘-[] gbenera form (Qf éx'cfe;t)te ¥0rvguf'éne$il Aoné norI ndex
di{meth)acrylate. ft is preferably monofunctional or polyfunctional
polytetramethylene glycol (meth)acrylate, and more preferably bifunctional
polytetramethylene  glycol di(meth)acrylate, and can usually include
poly(tetramethylene  glycol)di(meth)acrylate or poly(C2 or C3 alkylene
glycol-teframethylene glycol)di(meth)acrylate. n is usually in the range of 1 to 30,
and the above-described “poly” is in the range of “2 to 30°. The range is preferably
approximately 2 to 20, more preferably approximately 3 to 20, further preferably
approximately 3 to 15 and most preferably 2 to 10 or 3 fo 10.

The above-described di{meth)acrylate can include poly(tetramethylene
glycol)di(meth)acrylate, (ethylene glycol or propylene glycol-tetramethylene
glycol)di(meth)acrylate or the like.

Specifically, it can include poly(ethylene glycol-tetramethylene glycol)diacrylate
(for example, BLEMMER ADET series manufactured by NOF corporation),
poly(propylene glycol-tetramethylene glycol)diacrylate (for example, BLEMMER
ADPT series manufactured by NOF corporation), polytetramethylene glycol diacrylate
(for example, BLEMMER ADT-250 manufactured by NOF corporation), poly(ethylene
glycol-tetramethylene glycol)dimethacrylate (for example, BLEMMER PDET series

manufactured by NOF corporation), poly(propylene glycol-tetramethylene

glycol)dimethacrylate (for example, BLEMMER PDPT series manufactured by NOF



characteristics. [0016] The phot opol ynerization initiator (B)
contained in the conposition of the present invention is not particularly
limted but can include, for exanple, 8. hyd roxycycl ohexyl phenyl ketone (I
RGAC U RE-184; manufactured by C |1 BA Speciality Chem cals),

2- hydr oxy- 2-met hyl - [ 4- ( 1- net hyl vi nyl ) phenyl ] pr opanol ol i goner (ONE- R fi ned),

Eeé%'céﬁ‘ RGN PVt R MR GKERE ettty it 895‘%?95’ °BEEMMER

} (2 07 Opi . 1] - 1).-2- et hyl -
rop)a/mt - E‘@ﬁ@%ﬁ%@%%ﬁﬁ@%ﬁ%ﬁ%@ﬂ%’l@‘fbggéz. !atl !Ot §n)(/:h)em' caIm;; , P
2, 2- di et hoxyndg Pigey hB6RL-aBEEMIRRE dil REMYaERfed.: ;ﬁﬂgﬂta'i‘rén‘ﬁﬂe‘tﬁﬁéjhepy(ﬂ)ﬁib&A .

Speciality Chem cal s), 2-hydroxy-2-nethyl-1-phenyl-propan-1-‘one (

1173; ngupeeth latk by ScRAabRecamd i hyrdhaafarably) .a (meth)acrylate having a

2- met hyl - 144?&%(1!'”& hyl t hliﬁc?) phenyl] - 2- mrfgl [ nop?%pan(- 1- o)ne(nll RGACURE-9907;
manuf actuctabyEp3ASptd oy tHeygdresracanslla (2) is particularly preferable.

2- benzyl- 2-di met hyl am no- 1- ( 4- nor phol i nopheny1l) - but an- 1- one,

2- chl or ot hi oxant hone, 2, 4- di net hyl t hi oxant hone, 2, 4-di i sopropyl t hi oxant hone,
I sopropyl t hi oxgnt hone, 2, 4, 6-tri met hyl benzoyl di phenyl phosphi neoxi de,
bis(2,4,6-tri rygt hyl hbenzoyl ) - phenyl ph(Rphi neoxi de,

Ib: E(GZ GHZ@‘H@&? &QHZB -Lgﬂ%%igfznt yl phosphi ne oxi de and the
0 " (2)

(Wherein, R represents a hydrogen atom or a methyl group, and n represents an
integer number of 2 to 10.)
[0014]

The (meth)acrylate having a structure represented by the general formula (2)
can be produced by dehydration esterification reaction of polytetramethylene glycol
with (meth)acrylic acid, ester exchange reaction with lower alkyl acrylic acid ester, or
desalination reaction using acrylic acid chloride. As a commercially available
compound thereof, for example, a compound of the general formula (2) wherein R is
a hydrogen atom and n = 3 is available as BLEMMER ADT-250 manufactured by
NOF corporation or Light Acrylate PTMGA-250 manufactured by Kyoeisha Chemical
Co., Ltd., and a compound of the general formula (2) wherein R is a hydrogen atom
and n = 9 is available as NK ESTER A-PTMG-65 manufactured by Shin-Nakamura
Chemical Co., Ltd..

[0015]

The content of the (A) component in an ultraviolet-curable resin composition is
usually 10 to 95% by weight, preferably 20 to 95% by weight, more preferably 20 to
80% by weight, further preferably 40 to 80% by weight and most preferably 50 to 80%
by weight. Less than 10% by weight cannot assist volume change of the coloring

matter, resulting in an inferior jitter value (%) as an index of recording signal



[ 0017] In the ultraviolet-curable resin conposition of the present

i nvention, these for the (B) corrponentb can be used as a m xture of one or
nore kinds thereof at an arbitrary ratio. The content of the (B) conponent
in the ultraviolet-curable resin conmposition is usually 0.5 to 20% by

wei ght and preferably 1 to 10% by weight. [0018] In addition, an am ne
or thechbka&téﬂtﬁg can be a photopolynerization initiating auxiliary agent
can be “use coirbi nation with the above-described 10 photopol ynerization
initi am@ Am nes and the |ike which can be used include benzoic acid

2-di ne y1 alm' noet hyl ester, dinethyl am noacet ophenone,

p- di met hyl ww%wpasﬁneﬁtahcﬁi hlyheﬁire(s) eoﬁtammh afHeN @BATHERItONASF Che

i soanyl ester or the ke. When a photopol ynerization initiating auxiliary
agent piedbras :nwrtﬁoam@eﬁoangamba:alrlykenmlfecuswt dane inelent forhexaaipid,n an
adhesive resin conposition of the present invention is usually 0.005 to 5%
by wei ghitydrogygycifrexgiphgngl Oketoae3%RBAGIBEL184;00h8hufactureds Byhe CIBA
(meth)acrylate (C) other than (A) contained in the conposition of the

pr esentSpeciaditit i onChanficais)) ac r%fhacﬂr@xhé&fme@ww(@meﬂnybir(ynﬂphemﬂ]pmpmytbl
groups can be used. In this regard, the (meth)acrylate in the present

i nvent iOdjgomeans met hacryl ate or acryl at e and its kind is @NEBBWUBG)JI arly
limted. ref erable one, (C-1) an epoxy (nmeth)acryl ate and/ or

(C2) 4- [&r(@t%@xl( @*M)ﬁmygt?ehY%rﬁéIYT%m&@@m i Bwpa{ld-gpea (rret h)acryl at e

R il T~

i) patilts ) @p“fﬁaxss aﬂsﬁVTegopéW} Qe?ﬁﬁf WEE na%*bve%roaﬁnhardness
Sop :,ﬂlﬂGiAgﬁ.ﬁ%@ 1, Curesh pradhet . bgna%%w OrSp&ﬁ%ﬂtg Rcals),

(et h) € présent I nven y can be 'use s long as i's

bt
(et L??@%y?‘“%ﬁﬁg A Tdopts fq?”yc.@ﬁ?' AR S
can_ be ek CABHN)S oL FBRKY. rha%h)lgmehgabﬁm*aaweﬂel(%e@cem i 2yl

ether o henol A or al Kyl ene oxi duct thereof, diglycidyl ether
of bi spfai@hctired an al kylene oxi dg|gilduct t hegwedalitgi gl yci dyhesiibglk),of
hydr ogen added bi sphenol A or an al kyl ene oxi de adduct thereof, diglycidyl
et her gtmbsitd-dgannasthgthidjphiehg@mbrishioliropedgar- tameoXi de(lR@J\ELUREhNEOf

et hyl ene gl ycol diglycidyl ether, propylene glycol diglycidyl ether,
neopennydnufagtacdd di gl yci dyl et her Cilra anedl ol Stiegiglity dyl et hé)henmeala)]edi ol

di gl yci dyl ether, cyclohexanedlnethanol ?IyC|dyI ether, 11
2-benzyl-2- dlmethylamlno 1-(4-morpholinophenyl)-butan-1-one,

2-chlorothioxanthone, 2,4-dimethylthioxanthone, 2,4-diisopropylthioxanthone,
isopropylthioxanthone, 2,4,6-trimethylbenzoyldiphenylphosphine oxide,
bis(2,4,6-trimethylbenzoyl)-phenylphosphine oxide,

bis(2,6-dimethoxybenzoyl)-2,4,4-trimethylpentylphosphine oxide and the like.
[0017]

In the ultraviolet-curable resin composition of the present invention, these for
the (B) component can be used as a mixture of one or more kinds thereof at an
arbitrary ratio. The content of the (B) component in the ultraviolet-curable resin
composition is usually 0.5 to 20% by weight and preferably 1 to 10% by weight.
[0018]

In addition, an amine or the like which can be a photopolymerization initiating

auxiliary agent can be used in combination with the above-described



pol ypropyl ene gl ycol diglycidyl ether and the like. [0021] The epoxy
(meth)acryl ate can be obtai ned by reaﬁ}ion such a glycidyl ether-type epoxy
conmpound with (nmeth)acrylic acid under” the bel ow descri bed conditions for
exanpl e. [0022] Based on 1 equivalent of the epoxy group in a glycidyl
et her-type epoxy conpound, the (neth)acrylic acid is reacted at aratio of

Cenper RaRIEmEEL R, ek ! ARt A e ice Wlioh (o, BETESLA nclude
appr oxiy e@g&?ﬂcy 19ci 32. nﬁ]mértl%lahmdgtﬂﬁr t@stfe"flc' ! 'dﬁiﬁéfhyi mbﬁéﬁ(’o?ﬁﬁnoﬁé E

preferr 0 use, for exanple, a cataly such as trrphenylp I ne, TAP,

triet hganaiol ! n@ﬁnﬁﬁﬁbétﬁbf@ﬁélh)’ém fasRIH bm.m@twlaﬁmodéhze&daéguqaeam leatgfer to

preven rization durlng the reactlon It can be al so possi l e to use,

for exaﬂrpth@ ligar amfehOéypﬂiaagbLgn@tzhﬁbhydni@qugnamnmdagém budte a@ssaid

pol yneri zation inhibitor In the present invention, as the

epoxy (nihbg mrjychethke(@uébd tblesq:dmeml tharéofpge apadiyes(vmtés)nmcoyimis&nonbcbfal ned
from a bi sphenol A-type epoxy conpound is nore preferable. The bi sphenol

A- t ype tiep prgsentd ipantion dausiially 0d®5diogh Ysdiyiweight lxnd prefdrablyn®Adito A% byan
al kyl ene oxi de adduct thereof, diglycidyl ether of hydrogen added bi sphenol

A or aweigityl ene oxi de adduct thereof and the |ike described above. I n
the present invention, the nolecular weight of the epoxy (neth)acryl ate
(G 1) i@Oleferably 500 to 10000. [0024] The urethane (meth)acryl ate

the vi ScosiAY et (PebIAEa) eﬁe&&iﬁﬁé £ Riin o0 S Bhirs %6&%%@3@%&%? v

mechaniPESe el Pnes (et Pekiae T RGS i Boaay digupy Rey tnen
d I

£ ansmPeing " o, R GeiRRAFETRRR hictent Bpaith Fedhs hEbonial oi sc

can be | %Bmgt%dapd thgé(rmd is J&ﬁ]ﬂ&}'wﬁ“ iggth)acrylate is obtai ned by

reacti on a po ol yI'socyanate and a hydroxy

(meth)acrylgd g E%y@one C-AYAr? oPBRY! (fﬂe‘iﬁ‘)‘a‘chla’ﬂet af@Br REe-D0% airegfhndY

reacti on of a pol ric a1 h a 'pol yil socyanate to obtain a urethane

Flolo gg]”‘i‘ﬁwetw@b%tbs drideth rmﬁrowi (G-B) 2 (heth)eshyidteeiibhasial ghrthRenosted.
other than the above (A) component, (C-1) component and (C-2) component) and the
like can be used.

[0020]

The epoxy (meth)acrylate (C-1) which can be used in the present invention has
a function to improve curing properties and to improve the degree of hardness and
the curing rate of a cured product. In addition, as the epoxy (meth)acrylate in the
present invention, any can be used as long as it is obtained by reaction of a glycidyl
ether-type epoxy compound with {meth)acrylic acid. Preferable glycidyl ether-type
epoxy compounds which can be used to obtain said epoxy (meth)acrylate can include
diglycidyl ether of bisphenol A or an alkylene oxide adduct thereof, diglycidyl ether of
bisphenol F or an alkylene oxide adduct thereof, diglycidyl ether of hydrogen added
bisphenol A or an alkylene oxide adduct thereof, diglycidyl ether of hydrogen added
bisphenol F or an alkylene oxide adduct thereof, ethylene glycol diglycidyl ether,
propylene glycol diglycidyl ether, neopentyl glycol diglycidyl ether, butanediol
diglycidyl ether, hexanediol diglycidyl ether, cyclohexanedimethanol diglycidyl ether,



The pol yhydric al cohol can include, for exanple, the bel ow described

pol yhydri c al cohol s. (1)
AIiphaticpolyhydricalcoholssuchasneop%%tylegcoI, 3- et hyl - 1, 5- pent anedi ol ,
et hyl ene glycol, propylene glycol, 1,4-butanediol, 1,6-hexanediol,
trimet hyl ol propane, pentaerythritol, tricycl odecanedi nethyl ol and

bis-[h bl l'i phati | yhydri
o B REY Bl TR Besher oDy alihat e polyyarie

by reag@d@g of one kind of the aliphatic polyhydr| c alcohols in the
above-described (i) wth pol ybasic acid. In this regard, the

above- descryfedemady tpadsisteCaini Pe! BERINdP T bEXRBBLGh S idi Glyaayld,
pht hal i ¢ aci d, hexah???orgh?ﬁﬂal i ¢ anhydri de, tere%ht hal i ¢ aci d, a%l plj((: aci d,

azel ai etifgitpet oD NYIUNRMIt nfdicedicandidt hadki kRe below-désdribed
Caprol act one al cohol obtained by reaction of a pol yhydric al cohol descri bed
above wohHitieps ifboacarapleol act one. (iv) Polycarbonate polyol. For
exanpl e, polycarbonate diol and the |ike obtained by reaction of a

pol yhydo@22]al cohol such as 1, 6- hexanedi ol with di phenyl carbonate.

(v) Polyether polyol. For exarrpl e, poly C2-C4 al kyl ene gl ycols such as

pol yet hyl er&a&ﬁdy@ﬁl 1 %@Hly@lﬁﬁbﬁfehﬁle gpg&mgr@up |d6| 9t@|V$l§MbleﬁiﬁféMlée g&@ﬂ?@l

et hyl ene oxi de- modi fi ed bi sphenol. A, and th

above- G8FHIAUHE tmé@eth)ﬁewgmﬁw reacipd At r@@o fﬁf @r%rt%m @ rafah %@ mrepm yol
appr ox Prseeat) S8 te1 doel ' nieesLpa amPeratais Baraiarebly S 1850608
appr ox (R CR0ES 8 %%8%%@”%?@%?@%%%‘) i8§80| AR 8RR ool
|0 L0 SsreRkfba N9 MGLDRE. BOAMBIC 18 BABNSE YRR YsPERBHERTBhBsbe TP, Of
triethanolamine and tetraethyl ammonium chloride. In addition, in order to prevent
polymerization during the reaction, it can be also possible to use, for example,
paramethoxyphenol, methylhydroquinone and the like as a polymerization inhibitor.
[0023]

In the present invention, as the epoxy (meth)acrylate (C-1), bisphenol A-type
epoxy (meth)acrylate obtained from a bisphenol A-type epoxy compound is more
preferable. The bisphenol A-type epoxy compound can include diglycidyl ether of
bisphenol A or an alkylene oxide adduct thereof, diglycidyl ether of hydrogen added
bisphenol A or an alkylene oxide adduct thereof and the like described above.

In the present invention, the molecular weight of the epoxy (meth)acrylate (C-1)
is preferably 500 to 10000.

[0024]

The urethane (meth)acrylate (C-2) which can be used in the present invention
has a function to modify the viscosity of the resin composition of the present invention
and to adjust the elastic modulus of a cured product thereof, and to improve
mechanical properties (to reduce warping, deformation and the like) when a cured

product layer of said resin composition is used as a light transmitting layer, so

recording signal characteristics in an optical disc can be improved.



The pol yi socyanate (organic polyisocyanate) used in synthesis of the
urethane (neth)acrylate (C2) is prefg%gbly di i socyanate, including, for
exanpl e, isophorone diisocyanate, hex t hyl ene diisocyanate, tolylene
di i socyanate, xylene diisocyanate, diphenyl nethane-4,4'-diisocyanate,

di cycl opent anyl diisocyanate or the |ike. Anobng these, isophorone

dii socyanat-gleobrétﬁéﬁ(é ﬁg@tl‘g'&lg %1%“0 ihSd rﬁg][r%faﬁfu% of % ydrlc %I%Bﬁolh dr oxy

(et h) acryl e conpou synt eS| S uret acrylate
(CG2) i %’%‘ at iC hydr ocar bon

(et h) a ena@é&%r&@é?iﬂﬁ'r%yo yet ??i?fy'%?e %Ecry ate, hydroxypropyl

(met h) acr ylmtm% sﬂ%tréawbntdeln beBbiRifed Yy aeachor of bR dccalebRbIasim a

nmono( met h) acryl ate, hydroxycaprol actone (meth)acrylate,” and the |ike. Ampng
them toosyi pxsle (oreblalrer yedishd §|;ngrﬁénewahbry idpbroreacted Withad ihgtiadxyc
hydrocarbon (neth)acrylate, nore preferably hydroxy C2-C4 al kyl

(et h) desth)atey/lateccomysdurpl ef er abl y hydroxyet hyl (nmeth)acrylate. [0027]

The above reaction is carried out, for exanple, as follows. That is, an

or gani ¢0®2ﬁ]yi socyanate is mxed with a polyhydric alcohol so that the

i socyanate group is preferably 1.1 to 2.0 equival ents per 1 equival ent of

t he hydroxy omiyh)scfr taeohelx taane ingudeadoedesamgle; efea i belowedgrarivedr e of
preferabl y 70 to 90C to synthesize urethane oligomer. Subsequently, the

ur et haP@YYHEE AGON0SS. i xed with a hydroxy (nmethyacrylate conpound so that

t he hydro o] refer Ito e al ent per al ent f the
|socygnat )éy(arouéppr?i@p @Ol%ﬁ ‘t"%/ﬁe |3§Cq}@&%?gi§v8%' 70 @@@pggﬁyt h&¥G¥-ended

el R oyl . NI A
A SR U ikt e

(et h) d nost
bret o bt YRRl opaBHETe Skl R bl R P TBhe BRERKL RIG2C "and
it canihnelifson BRIKs Preferably, a urethane (neth)acrylate (c 2a) obt a| ned
fromthe three of polyester polyol or polyether polyol, diisocyanate, and
2- hydr oxy et(iy Polyeetdh)bydl lobtined by rebBtiG 8f bherkind of tmamimat@ palytdeichane
(et h) acryl ate obt ai ned usi ng pol yester polyol or polyether pol on havi ng a
mol eculaddohats phthecfboapatacribadl €l witbQiblyleas3©anid( pr ef erabl y, a nol ecul ar

wei ght of 300 to 1800) is one of the preferable urethane (neth)acryl ates
(C2). InRbist reggard| thes ebeve-dsssribed pobbaaiceacidetdn awlydetior exaaipted by
reaction of a poly C2 to C6 al kyl ene gl ycol having a nol ecul ar wei ht of
appr oxistiacisloyagido phthaligoacid mbesahydrophthisliy anhgdride, tsephioalie msid|

havi ng a_nol ecul ar. wei ght of approximately 300 to 1800, |sophorone

di i soc@&l@h@ée@*@aﬁ'dhﬁﬁﬂ%&w@“ﬂ@'wW‘ﬂﬁ)aeﬂq edike- i s al so one of the
preferableu e (net ry tes tion, it can
el 50 av Al CiARE0 BRioE ARt RTINS S 93 76T Sf # bPIYhY P BIONRLASTE! at o
(manuf act ured b ku . Ltd) andthe | i ke. The nol ecul ar
wei ght ﬂb‘%%“ﬁﬁ p(ﬁﬁ@%ﬁﬁ”&cryl ate (G 2) is usual |y approximately 400 to
10000, pref a y € Y
appr oxi mat e(m Bb%o?@%ﬂ%ﬁ%%t%l 4!9(9rt tﬁgar% si'n S(r(tpm(;)Hso al%nélg a%?'ﬁietrber ehskgnt
i nvent iy
cont ai 1aipingd BERERNOhLIS el ofic SERRAGLAES M @TekaRkiol Wil dbhenyl . o1,
the ureyhaeténeth)acrylate (0-2) alone is contained as the (C) conponent
and al so an aspect in which it is used in conbination with another (C)
component. (v) PolyéthER&dIRsi N FepnBRahbledpdly Chpraik@she | glyeslsi Qich \Wen t he
uret hane (nmeth)acrylate (0-2) is contained, the content is nore than 0%
usual | poBthylgneegigbsl, qrolympy[epeegtybebloy ﬁ@l%dm;amﬁhgleheoglybessetmténeore
preferably 60% by wei ght

oxide-modified bisphenol A, and the like.

Among the above-described ones, the polyhydric alcohol is preferably polyether
polyol or polyester polyol. The average molecular weight of these is preferably

approximately 200 to 8000, more preferably approximately 200 to 3000, further



15 or less, based on the total amount of the resin conposition. For

exanpl e, in an aspect in which the urgthane (neth)acrylate (G2) is
contained as the (C) conponent, the content is preferably approxi mtely 20
to 80% by weight, nore preferably 20 to 70% by weight or |ess, further
preferably 20 to 60% by wei ght and nost preferably 20 to 50% by wei ght,

ur ot haftohah ShBtoRERILN 360,16 1800 BR G R aRiHb Bopkaidfelf B 180bTe,
ggmngﬁgﬁ?eﬁg%ég?qugglmglt@ mt h;é]&&c- 1) conponent or the (CG3)

acryl ate nmononer (C-3), any
(met h) acr yl|atigs Wbo@bﬂ@r ﬁokwn i pertiaang ptéterabi&inlleraRoFanprivenisht( C 2)
conmponent can be used or exanple, it can include the bel ow described
nmonof ut tbematibiity. pol yf unct i onal (preferably, 2 to 6 functional)
(et h)acryl ates. For exanple, the (neth)acryl ate nononer havi ng one
(et h) §0368Joyl group can include ethyl ene oxide-nodified phenol
(meth)acrylate, isooctyl (meth)acrylate, isoanyl (nmeth)acrylate, |auryl
(et h) acr y|Tateepolyisodyandte (orgamjapolyisacyanatepased i spothpaisraf the airetbang
(meth)acryl ate, isonyristyl (neth)acrylate, tridecyl (nmeth)acryl ate,
met hoxymethasplaterns mé) jec oreferabiv Ylisegyanate. ipaldica dob sxampie.fiseghorone
hydr oxyet hyl (rret h)acryl ate, caprol act one-nodified hydro ))/but yl

(et h) désgdvanate.peheyp mﬁt@f By@cr 9!‘%1"&3”@@( r alJ¥FBe ur F1U$‘S’Ff aNat h) F¥ePrat e,
(bt é?@e@v%@%g éfﬁ% Bt e t};ry R AR v Sl g
ot o B + Pastiond e BRensArTaey Eftns ﬁ'gﬁ%{@ BEhbRGr Retlyan, ffore

di cycl %P&ré Lene oxyethyl (meth)acrylate, dicyclopentenyl acr ylate (for
exanpl L FA-511A manufactured by Hitachi Chem cal Co., Ltd.),

di cycl opentgpy KB oRpERIE KoBRIATRR! ITANTESE 1A Bt ur e

by Hitachi di cy opent enyl o acryl at or

exanpl F na@slf t CXB8NalfHaticOhydrbéarbb
di cycl g@&@%ﬁaﬂtgcﬁ?it@@&](for gﬁa%ﬁplaﬁ,ﬁtﬁg&WFA-SwAﬁﬁnignqu a%trured By

H t achiimehpatafteSSuchlddhydrostyetgl ape lateEh@OKYb@DYI rﬁ@ﬂh@mﬁpée
FANCRYIE FA—51§% M manuf actur%d 51/6mgygﬂ| ?ggﬁ?ﬁ Chemlyﬁfgl Ybrobs ( )

1- adamytisdxybaty| afreefthacryktanpbed Ada-nejrmty&ﬂ@cm@mhufmonu(melthbacrmmn tsu
Kosan Co. Ltd.), 2-nethyl-2-adamantyl acrylate (for exanple, Adanmantate MA
manuf atydreegychyralatiane simethdacryiéte, Bnd. Yhe Jiket hy Anbrgd dneimt ytheabygicye (f or
exanpl e, Adamantate EA nmanufactured by | dem tsu Kosan Co. Ltd.),

1- adanﬁmeW)aﬁMaiaclSypaf@?@hbﬂWmepC@ C&d@mﬂtlat Rydxerament foeliaeryisje,

| dem t su Kosan Co. 4‘ é’,y ene oxi de- nodi fi ed phenoxyl at ed phosghori C
aci d (mrﬁ) a@rewabb/ fé)f OX¥n ?ogﬁdeaihﬂdl(im%th)%ﬂﬂ@;@l and d e prsfarablyci d

(et h) l.ene oxi de-nodi fied octyl oxyl ated phosphoric acid

(et h) i‘dﬂ%}l ﬁ*yéﬁ'&ef @cryjag [ 0030] The (rmeth)acryl ate nmonomer havi ng
one (rri@@ﬁ;ryl oyl group has a function to inprove nechani cal properties
(suppr rping, deformation and the |ike) of an optical disc where the

Ul travi ol etr@Ur ARl J-eahA 1 BARRY diioRr Uschiifo PLRABvs! YEM K0! SghfiEed as

a light tra aer Int of inp xcel | ent

I t ; t
97 ERHATR RS SRR s 2 tﬁ%f’a@é;%gcxﬁr% st ur e
oxi de- ;;Sgryfétﬂﬁ 10*11%012 o(aauubb%w'péw elqﬁ%q?émlof(mt h%@r@&yl p, ahaamg!

(et h) ate, lauryl (neth)acrylate, 1sodecyl (meth)aciyla te stearyl

(et h) agikdlratie res&tbd at (a"%dt)n@ﬁrtbhqieeaturé @mre@tm!y (et 9T Yo syathebizedecy!
(meth)acryl ate, nethoxytripropyl ene glycol (neth)acrylate,

capr ol agétbanenslidgomerd Bydseyyerttly|thé neetnener gligunesr isambaldawith re-hydoixyi ed
hydroxybutyl (neth)acrylate, polypropylene glycol (neth)acrylate,

pol ypr letfe)ﬂerwﬁiedmnmmrfd ol thadrihe ptydnotly gnoephs seeferably 1oto 1.5 equivalent

di cycl opent enyl oxyet acrylate. [0031] The (meth)acryl ate nononer
havi ng pend qqmwaiyamfyﬁeysocyaaa&g@ym rad ties g)ixigersoieastedcatn’ icPQide so
capr ol act one-nodi fi ed hydroxypivalic acid neopent yl gl ycol

di (et ﬁ*)‘%lﬁﬁ?'ﬂ@ﬁ%ure}h%@@]i}/ﬂe@%%’ te ﬁﬁﬂﬁ%%f&fﬁ@e di (rret h)acryl ate,

cycl ohoxancihe 4TeABE I ey e Al JF dUEETEgl ShUlEInera (BRINRE Ao

di (nret h)acryl at e,



17 tricycl odecanedi net hyl ol di (neth)acrylate (for exanple,

tricycl odecanedi net hyl ol di acryl ate: YARAD R- 684 manufactured by N ppon
Kayaku Co., Ltd., and the like), diox he gl ycol di(neth)acrylate (for
exanpl e, di oxane glycol diacrylate: KAYARAD R-604 manufactured by N ppon
Kayaku Co., Ltd., and the like), neopentyl glycol di(nneth)acryl ate,

R e L e TR

oxi de- riﬁé’bf)b@é’-d@&@ﬂi?@i‘él%ﬁhat@' é%b@@ﬁﬁ%'ﬁlﬁso@%‘ﬂ@%‘ta\ﬁld Hiyg 8hydroxy

di (meth)acryl ate, al kyl ene”oxi de-nodi fied neopentyl

di (et rrghjpcaliste M¥@doapblLYabs CaaFré*ewertbxw Qr‘ﬁéth)éb |&Rs haraf mibstt e,
polyethylene gl ycol di(neth)acryl ate, polypropylene glyco

di (et preferatlatBhyadokyéibge (msthlaerytrde fasethed hpaosp qmethfacpdate, and it can

di (nmeth)acryl ate, ethyl ene oxide-nodified phosphoric acid di (neth)acrylate
and t héndlude. mbﬁt&)ﬁﬁé}ferably, aHanethanen(meétinaoiiate (f-2ahpbisinathfrexdakltbree s gnal
recordi ng characteristics upon recordi ng and under high tenperature and

hi gh hwelwstsr, palyolics nolysteerapoiyolt diisenyanais, aindci-bydroxpelihy| @dethjalirplalei val i c
aci d neopentyl (gl ycol di (neth)acr yI ate, 2-ethyl-2-buty]-propanedi ol

di (et h) acrlpiaddition, ig_therabavg, & uesthare rﬁm@&)ﬁpafdaie abtained dsing dobyester

e BB s R o S S B
ai (ot RpeiBl, @@?9%%3@@?@3#@@39 s e of fod Srefbraiie iteltEme

capr ol Z&%a%%ﬁ%% PREDhyar oxypival i o 22.) @ heopentyl gl yool G (et h) aeryl ate
' Sone” baddultitroth SOME ERCH HRetipfi (histhidiniae, dhibfid O WRLAE G 31 o
di (et Cﬁ't? ’R)élcry%é}{fo‘?hgﬁlﬁglé’moi%]welgyt of r&i@iﬁ{a{?élzgdﬁltét‘l% noner
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di pent qgrmba_rl tol tetra(neth)acrylate and the |ike.

In the resin composition of the present invention, an aspect in which the
urethane (meth)acrylate (C-2) is contained is one of the preferable aspects, and may
be an aspect in which the urethane (meth)acrylate (C-2) alone is contained as the (C)
component and also an aspect in which it is used in combination with another (C)
component.

In the resin composition of the present invention, when the urethane
(meth)acrylate (C-2) is contained, the content is more than 0%, usually 80% by

weight or less, preferably 70% by weight or less and more preferably 60% by weight



The (meth)acryl ate nonomer having five (neth)acryl oyl groups as the (C 3)
conponent can include di pentaerythri t(l')% penta(nmeth)acrylate and the |ike.
The (meth)acryl ate nononer having six (neth)acryloyl groups as the (C 3)
conmponent can include caprol actone-nodi fi ed di pentaetythritol
hexa(nnet h)acryl ate, dipentaerythritol hexa(neth)acrylate and the like. In
thisr t I J : u i ent
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hexa(meth)acrylate is particularly preferable.
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100 parts by weight of the (C) conponent, and the rest is the (C3)
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(G- 3) conmponent as the (Czﬁ' conmponent can al so include an aspect in which
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(meth)acrylate, polypropylene oxide-modified nonylphenyl (meth)acrylate, isobornyl
(meth)acrylate, dicyclopentadiene oxyethyl (meth)acrylate, dicyclopentenyl acrylate
(for example, FANCRYL FA-511A manufactured by Hitachi Chemical Co., Ltd.),
dicyclopentenyloxyethyl acrylate (for example, FANCRYL FA-512A manufactured by
Hitachi Chemical Co., Ltd.), dicyclopentenyloxy methacrylate (for example,
FANCRYL FA-512M manufactured by Hitachi Chemical Co., Lid.), dicyclopentanyl
acrylate (for example, FANCRYL FA-513A manufactured by Hitachi Chemical Co.,

Ltd.), dicyclopentanyl methacrylate {for example, FANCRYL FA-513M manufactured



contained in an amunt of 0 to 40% by wei ght, and the total ambunt of the
(© conmponent is greater than 0 and 8?6/0 by weight or less, preferably 20 to
70% by wei ght and nore preferably 20 to 60% by weight. In addition, one of
the preferable aspects in this situation is the case where the content of
the (C2) conponent based on the total armunt of (C) component is
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cases. [ ] These additives can be used in the range of usually 0 to 20% by
wei ght %Q%P preferably O to 10% by wei ght based on the total amount of the
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0. 01 t eoritd MPa, hght&faﬁsmh{uyg et to 30 MPa and nore preferably 0.01 to 20
MPa. When the el astic nodulus of said cured product |ayer at 25C is

adj ust ed t dHdrbj in viengeinteof inyariied edcslientaigred reedrdinguclearaptesidtics upeyier on
its interface layer is excellent in both durability and recording
pr oper ré@gding and Thadenhigh tempe(atetehdrnd highdwmidity 21t ippationlaby réfiernedite case
can include the above preferable urethane (neth)acrylates, and nore
pr ef er 8Bp thylene mxide-gasifies pheral)(mathlasrdate, iiseaayldmathiacaatee isany) .
Further, the above (neth)acryl ate mononer (C-3) can preferabl;r/1 i ncl ude C5
to C18(@P@ﬁcrdi?é?hbaéﬂwwﬁﬁt@acaﬂﬁtﬁ @@éiesvk/@aﬁthlﬁ%let% ")‘/Hi'f' P\%ﬁfV'ﬁ{f? to
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dicyclopentenyloxyethyl acrylate.
[0031]

The (meth)acrylate monomer having two (meth)acryloyl groups as the (C-3)
component can include caprolactone-modified hydroxypivalic acid neopentyl glycol
di(meth)acrylate, 2-ethyl-2-butyl-propanediol di(meth)acrylate, 1,9-nonanediol
di(meth)acrylate, 1,10-decanediol di(meth)acrylate, cyclohexane-1,4-dimethanol

di(meth)acrylate, cyclohexane-1,3-dimethanol di(meth)acrylate,



(I') An ultraviolet-curable resin conposition for an optical disc having an
organic coloring matter recording Iaygf as a recording layer, which
contains (A poly(tetranethylene glycol)di (neth)acrylate or poly(C2 or C3
al kyl ene gl ycol -tetranet hyl ene glycol)di (nmeth)acrylate as the
(meth)acrylate having a structure represented by the above-descri bed
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i n t he di@mgb)aufrylatet, digylopgniganyihdi(rabthacrytEtet 4 Ghakdredidsdiimetmpaylate,on
according to the above-described (111), wherein oly" is in the range of 3
to 10. etii}ene Theoxide-madiigdt - cLE-diskanedis| n @tb(mﬁib;) dryateaccopelyprepytengny one
of the above-described (1) to (V), ei n the above-described (
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(I'X) Th l'e resin co I'on acco one of th
above- ggscribed (VI) to (M11), the urethane (meth)acrylate (C2) is

uret hane (nmeth)acryl ate obtai ned by reaction of a polyhydric al cohol, a
polyisqgmgnate and a hydroxy (neth)acrylate conmpound. (X) The

ul traviol et-curable resin conposition according to the above-descri bed

I(o leil » wher eilgret e vizaipoiytdst iengdriiedg @xcelierl diges tretofiiy ehaictdnsiizs tupoh
recording and under high temperature and high humidity, it is preferable to use
caprolactone-modified hydroxypivalic acid neopentyl glycol di(meth)acrylate,
2-ethyl-2-butyl-propanediol  di{meth)acrylate, 1,9-nonanediol di(meth)acrylate,
1,10-decanediol  di{meth)acrylate, ethylene oxide-modified 1,6-hexanediol
di(meth)acrylate, polypropylene oxide-modified 1,6-hexanediol di(meth)acrylate,
alkylene oxide-modified neopentyl glycol di(meth)acrylate, polyethylene glycol
di(meth)acrylate, polypropylene glycol di(meth)acrylate or alkylene oxide-modified
bisphenol A-type di(meth)acrylate, and more preferably caprolactone-modified
hydroxypivalic acid neopentyl glycol di(meth)acrylate or (poly}) C2 to C4 alkylene
oxide-modified C6-C15 glycol di(meth)acrylate. In some cases, (poly) C2 to C4
alkylene oxide-modified bisphenol A-type di(meth)acrylate is more preferably.

[0033]
The (meth)acrylate monomer having three (meth)acryloyl groups as the (C-3)

component can include caprolactone-modified tris(acryloxyethyl)isocyanurate,

trimethylolpropane triimeth)acrylate, trimethyloloctane triimeth)acrylate,



(XI') The ultraviolet-curable resin conposition according to the
above-descri bed (X), wherein the pol yhydric al cohol is polyether polyol.
(XI'l') The ultraviolet-curable resin c %positi on according to the
above-described (X) or (XI), wherein the nol ecul ar wei ght of the pol yester
pol yol or the polyether polyol is 200 to 3000. (XI11) The

ul travi - resl 0§14 di o] (X11),
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( et h) admetaieprpapeUriineth)ayrglate patiilie likeet h) acryl ate. [0040] (XVII) The
ultraviolet-curable resin conposition according to any one of the

above- descrhiéred irf Vigwpaini( dMimpariihg reaicalleiesigmadtrepaxdiyg aheraoteristies UpBn3) i s
capr ol act one-nodi fi ed h#jroxypi valic acid _neoEent_y_I gl ycol di(neth)acrylate
or ( polregording @nd4uadesy highe texpatatidisdiande Highe homadib, yeaproldictans-mpddied at e.
(XVI'11) The ultraviolet-curable resin conposition according to any one of

t he abdiEagedenietadisoaypnitate Japarticiliaslyarafaradle net h) acryl ate nonomer (G 3)
I's pol _ym% to C4 al kyl ene oxi de-nodi fi ed bi sphenol A-type di (neth)acryl ate.
(X1 X) 4l traviol et-curabl e resin conposition according to any one of the
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like.

The (meth)acrylate monomer having five (meth)acryloyl groups as the (C-3)
component can include dipentaerythritol penta(meth)acrylate and the like.

The (meth)acrylate monomer having six (meth)acryloyl groups as the (C-3)
component can include caprolactone-modified dipentaerythritol hexa(meth)acrytate,
dipentaerythritol hexa(meth)acrylate and the like. In this regard, the (meth)acrylate
monomer which can be used in the present invention may be also polyfunctional one
having seven or more {(meth)acryloyl groups.

Here, in viewpoint of imparting excellent signal recording characteristics upon
recording and under high temperature and high humidity, caprolactone-modified
dipentaerythritol hexa(meth)acrylate is particularly preferable.

[0035]

In the ultraviolet-curable resin composition of the present invention, these for
the (C) component can be used alone or as a mixture of two or more kinds thereof at
an arbitrary ratio. The content of the (C) component in the ultraviolet-curable resin

composition (the content based on the total amount of the resin composition) is



(XXI') The ultraviolet-curable resin conposition according to the
above-described (Xl X), wherein the abae-descri bed (A) conponent content is
40 to 80% by wei ght and the above-descti bed (C) conponent content is 20 to
60% by wei ght, and the total of the (A) conponent content and the
above-described (C) conponent content is 90 to 99% by weight. (XXII) The
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(XX1), ove-describ rrpone ent
wei ght .4 nd t he above-described (O corrponent content is 20 to 50% by
wei ght . XI11) The ultraviol et-curable resin conposition according to any
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(meth)acrylate (G 2) is greater than OA)and 80% by wei ght or | eSs based on
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ultraviolet-curable resin conposition according to any one of the

above- dies cragiedcdinposidof XthE) aboker eboxy hénethaenlatef (TH¢ or etHeargbove
(meth)acrylate (C-2) is greater than 20% and 60% by wei ght or | ess based on
t he t ot(aletigjaouytateohondraer §33) coomonent may.be gsedin cimbioktionaral sewevsrabl e
resin conposition according to the above-described (XXIV), wherein the

ur et hame dspechirmwhighdbe (@Qg@mmmﬁummamet&wh@@) component !S|Crilee@f

anount of 80 to 100% by wei ght based on the total anmount of the (
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to 70% by weight.

In addition, when (C-1) and (C-2) are used in combination as the (C) component,
usually (C-1) and/or (C-2) may be also 5 to 50 parts by weight and preferably
approximately 10 to 30 parts by weight based on 100 parts by weight of the (C)
component, and the rest is the (C-3) component. Further, one of the preferable
aspects in the case of using the (C-3) component as the (C) component can also
include an aspect in which the {C-3) component is contained at a ratio of 10 to 80
parts by weight, preferably 20 to 80 parts by weight and more preferably
approximately 25 to 75 parts by weight based on 100 parts by weight of the (C)
component.

In the present invention, one of the more preferable aspects is the case where
the (C-2) component is contained as the (C) component in an amount of greater than
0 and 80% by weight or less, preferably 20 to 70% by weight and further preferably 20

to 60% by weight based on the total amount of the resin composition, the (C-1)

component or the (C-3) component (more preferably the (C-3) component) is



The ultraviolet-curable resin conposition for an optical disc of the
present invention can be obtained by gSSsolving and m xi ng the above
conponents at ordinary 25 tenperaturg’'to 80C, and if necessary, foreign
substances may be renoved by an operation of filtration or the like. In
view of coating properties of the adhesive resin conposition of the present
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artic in the case wh t transnitting | ayer can

be onl YyQgRt éﬁd/ﬁrror@f préfefath| ¢ oo thy \% tOfIntétﬁjlfﬁ'dhé?@m@Sm{efé?abl@f the
present 1nvention, apprOX|nater 500 'to 1600 MPa -s is preferable.

Here, ta@pebisdh thissaestibll id Brdsadedwhibfd ihettdntehiof enELt2psorapoReithasedayer
so it is preferred to appropriately adjust the viscosity in accordance with
the filom thei tokalessodrt dfeC) aomgubnen® @ta@pproximatéhe40lto r@ote bgtweightmherer esi n
conposi tion for an optical disc of the present invention is suitably used
as a cqatienablpa@Orio 0% aylwejoht andifusthier pirefgrakdly 80 tori 00feby asighti nci dent
side of a Blu-ray disc or the like. Specifically, an optical disc substrate
i s coated vwleanw%@e rtBei tntai@m@wittmfo&heoﬁA)twmmrnnd Hee(e) eampgnant is
arbitrary nethod, for exanple, a spin coatin a 2P net hod, a rol
coat i n@raerady S%t%SQ%ﬁ”%WWﬁ peferabho80 da %ﬁé)!ﬂ Wl%t9h§ baggdion fhe tatalm

t hi ckness of the resin coated is Ito 100 pmand preferably 10 to 100 pm

Pr ef er &MGUNtQS the, Fesin CPRROSHCEe substrate having an organic col oring matter
recordlégséayer and an interface |layer fornmed thereon, said interface |ayer
i s coaf Inft er coating, irradiation with an ultraviol et to near

one. o1 do. of° SHEHARRBRClaE MRS CRebRHPE dobh, e Susd' pir@?ﬁg%?@{ about
50, Lo, QU G PRAVBHECHL Addecpr I 28! ¥ ARPIPEITIYE! Yad0shieh 100

mi/ cn2. For clurin |rra ion W an uI raV| 0 ne Vi ol et

ray, Weﬂchgﬂi pﬁ@HBF%rY@(‘:tuBﬁldﬁﬁ?daﬁ%r qnR 3Slveht, |5 sﬂah@%dp% 'éqé}ﬂ' ation

with an ultfaviolef to near ultraviolét ray. For exanple, I'nci udes a | ow
Pr essulRilyraefizfidnPinBisidr ea CPévéh'nbrz@é”érﬁhaﬁreﬂﬁ%tﬁtﬁ: agsrftu éysdrpam ludrioBitala
hal i de | anp, a (pul se) xenon |anp, an el ectrodel ess lanp or the like

[ 0044] fludfescent Bitering i adént] raanight tstabitizdragfor examplesas hinderedtamissi n

| ayer fornmed on a recording layer or an interface |ayer fornmed thereon and
a secompmpEsind drad/ihe like) aad adillet fecoopdiogitd eeséskdtyof Speeificecampleg of tager or
the interface layer fromthe first resin layer, the ultraviol et-curable
resin qumsdtammeocbomheum emdwdes rfoe sxaopleah 2586 Supertemetigetipipsridyhe
above first resin |aye this case, the thickness of the above

first radeahel) a.8ib, 6§ew@athw~4jplpﬁm@sd sioghql, pi af?eﬁzﬁop@ntgrrmwlcﬂ RpepAYand

second (neshior gt LR Sianigiu oy ADERGh oioraliansaab e B5.pm to 05 pm
L T andy Bofieh %foy%%mciﬁrsﬁe%ﬁweéqra@%%d’.rﬁef%@t%iysmﬁ&!hﬁ%&? ing ke 19 2
tupot  refePebib o i R | KEblovBRTER dcduhlifyl 3RS de, A% APEGHR < 5

exanpl%asgsspln coating nethod, a 2P nethod, a roll coating nethod, a
screen prrnting nmethod or the like so that specifically the filmthickness

of the coatfbdeCsiditifss E?ﬁ' He n d e hd réﬁ@’é‘bf ushsy e%brgcp,@rﬂapwgr%ddayer

of the present inventlon or exanple; 1 pmto 50 pm preferably 1 to
30 pm g Qfe'f@fél? quefmmiylw@éﬂt E@%é@oﬁ%@tﬂtaﬁﬁ@ﬂnp@ﬁhemgsmldorm?fﬁbsiﬁdrpn with
an ultraviolet to near "ultraviolet (wavel ength of around 200 to 400 nn) ray
i's carfp@eg7jout fromone side or both sides for curing. The irradiation dose
is preferably 50 to 1500 mJ/cn2 and particularly preferably approximtely
100 to 1000nratditich, inthespresent imyentien fby ssing dlsé abbay éA) compooent aral (@i sc
substrate is coated with a resin conposition for a light transmtting |ayer
whi ch icomfidraatepteferebly elteerr operorcbaibosf Lirethae (mmihlacegain (Cra)eortihen by
an arbitrary nethod, for exanple, a spin coating nmethod, a 2P nmethod, a

rol | caRovadmathiesaylate @@n@mr;ﬂﬁaﬁm inrEpMRINALeN ot%eteﬂa,-st!q medylistBiA CuIgsl fi | m
t hi ckness of the secaqnd resin_ layer is, for, exanple, 50 pn1 o 100

or f o DPYUGLOR §161 6651 rHARROTHIRE Ghr LPePIESEYt THERIPDCaT0 bEpISes B8Rt i ng,
irradiation with an ultraviolet to near ultraviolet (wavel ength of around
200 to 400 nm ray is carried out fromone side or both sides for curing.
The irradiation dose is preferably about 50 to 1500 mJ/cnR and particularly
preferably approxinmately 100 to 1000 mJ/cnR2. In this



27 regard, for curing by irradiation with an ultraviolet to near
ultraviolet ray, any |light source may fe used as long as it is a lanp for
irradiation with an ultraviolet to near ultraviol et ray. It includes, for
exanple, a low pressure, a high pressure or ultrahigh pressure nercury

| anp, a nmetal halide |lanp, a (pulse) xenon |anp, an el ectrodel ess |anp or
the |i o i 510N, i (I ' ntion
al so aﬁ%%u%(%é gﬁ?ﬂ retéér‘l@%'?:tﬁg%?ygpﬁéégﬂgg 1?’5%28@@)&%’“@%% a rOfo(?%g cured

produc o'16bq\gP9fp abfiS0.0138" PR Hforé??%fgil%ﬁf@.t.of VSO fypHBt i on

of said cured product ["ayer can be also car I'n accordance wth the
for mat itjed efdsticNBodillus tof lsakrEurddt frobihet @?m@t d88T id BesfeRSioth&OraMel bhon of
the present invention, except that the filmthickness is 50 pmto 100 pm
and pr gbeitaldiyc having shd caradpebducs enendnl iey mterfscaniziyef iy sxsblient in bdthe
light transmtting ayer forned of a cured product of the resin conposition
of t he doratsibtytandreeotding prapegtiee!| [ ent in |ight transmttance around 400 nm
and suitable as a light transmtting layer for a Blu-ray disc. [0046]

A pr ef er ablTheopethare @ghsth)adrylate (@2 peaferabie inthivoasshean instlidesthéstoviebed
above is an optical disc having, at |east, a plastic supporting substrate
havi ng psefgtalle grelbaee s (rthscyiatesnand moref peaferable | atgertheorurethaes sai d

gui de groove, a recording |ayer {edonorgani c or organic recording |ayer,
pr ef er &WEh)aeyiaies liskedas g shavedC-¢akual |y azo coloring matter or the

k) recondin) guetl Lo, on sl d Lt sor B Laver, a1, Latsefpes faver
e P o RO e, SRR A 7 BRI
| yer BRnbe Rt AbIGhe JRARAMAES RSP L
in Sonﬁgﬁp@@ﬂaltég\% %Hd*%){‘gﬁfy(?zf-éét Bﬁy;e@m‘ér ‘%ﬂdd?spi?ﬁH&i?iﬁH aM%PhQﬁola'l\Q{H?t%rl ayer

resin c or al ransm ng layer on the cured prod

of t he F(ARIA)RATBRS WG Wy 14 Proferding ladohsAiftehay 2 10 20D enbahbaneoang, The

light transmtting layer i1s formed of two |ayers” of a cured product |ayer
of theetiggéme okfle BMROIBL mBRNRIdIfIIE (PHSS pRéferdbie M0 Ablanstifedubieghansiduct

| ayer of "‘another resin conposition for a light transmtting |ayer. In
t he optA-typle di{methddcrylaée presanprafenabid.i on, preferable effects of the
present Invention are achi eved when a cured product |ayer of the resin
conposi[®@3f] of the present invention is forned directly on an interface

| ayer formed on a recording |layer {preferably, recording |ayer containing
an organi ¢ 1dsl prafegble@specisusiuiitel (esily soagiositiongohtie present tmentipRegre.

In particular, an optical disc having a cured product |ayer of the resin
conposiekpawlitied gsdasgribed BlPvone of the above preferabl e aspects (1) to

(XXI'X), .particularly a Blu-ray disc havi an orgapic coloring matter
" ecor b ERviolatisuEarTe, S caMAGSHoN, {4 eah\eRtEL dissr BRUNGnAN Atiognic
dur abi Iitoi. test and has hiah rel i abi Iiti even inI use fVﬁ{j a Ion{%. er@d of
time i GOIEEGr dPRBCANECRRYRY U FpRr S8R ENehd ¥ Pgh AR o CPt "Fﬁ)o |
The in r.LS, Ln t e i dint a | ayer
for rreqtpgw(%?%enb%ﬁﬁae{] %m %Oﬁuﬁm”ﬁgﬁ’%\#&'%%m (@gor%@dnege S u(%:rh acg? a é%xlpeﬁgx
cont ai [hRg) fetfiththy RnRBIseEili@Sethhcrylate as the (meth)acrylate having a structure

represented by the above-described general formula (1), (B) a photopolymerization

initiator and (C) a (meth)acrylate other than (A).

(1) The ultraviolet-curable resin composition according to the above-described (1),

wherein  the above-described (A} component is  poly(tetramethylene

glycol}di{meth)acrylate.

(1) The ultraviolet-curable resin composition according to the above-described () or

(11}, wherein “poly” in the above-described (A) component is in the range of 2 to 30.



In this regard, the recording layer in the optical disc of the present

I nvention nmeans a recording |ayer capaple of being witten by laser |ight.
In the optical disc of the present inVéntion, the recording information
surface of the substrate is provided with a recording |ayer. For said
recording layer, a material conventionally known as a recording |ayer for

an opt iéﬁﬂ'THeefiRfa@id?&—c{[ﬁgiéﬁré”?e%ﬁi“cmpgﬁiBBHchicéFcﬁh é&ruitlé hﬁs%d'ée&r.ngg@gm,rei diet

i ncl udes ’a coloring ma , an ano ous sem conductor, a parti
film @vf%%ihi”?b[rﬁ@ & Eiréﬁgé bpongapic film and the |ike. The opti cal
recordi ng nmedl urmn of tne présent 1 nvention may have a plurality of recording

| ayer s (vRTHel ditrbtibRet Safsble rBSinl @fRPSsifidy a!@@orfmegEBﬁ tied abbee-sias®rie @rj,al or
different materials in arbitrary conbi nation. is allows each layer to

have diWHegedrtboBpid Bahepangent Bes 19uch as a transmittance ratio. Specific
exanpl es of the anorphous sem conductor material to be used in the 29
recor diiv) [Tageruliradibleteuitle- besied co@pdeitivas etco@Rh T basedond nGbTthebased,
AgSbTe- based, Agl nSbTe-based, GeSb-based, GeSbSn-based, |1 nGeSbTe- based,

| nGe Shahtresiwsedbandl) tthe(M)i whersin dhe abovesdrsegbetd§g, caraponeniriefatreast t o
use a conposition whose nmain conponent is Sb in order to increase the

cryst alonezdnd salesircbiom thet groyprasgigisding s epexy dmsthyasedatedfoi hnsathane

sem conductor nmaterials may, be used al one, or or. nore kjnds thereof may
be usecﬂmieHW)afS'B’iH*Pa(Py%@@Hﬂi%QT’? a%l?ﬂlﬂ%t’“%‘?ﬂﬁ%i&é@“‘?@g‘%%ea oVekedif i ¢

exanpl ?6 cif t(E@E?rtial nitride filmand the partial oxide filminclude a
par t i al“ni’d 1l m such as Bi GeN and SnNbN and a partial oxide film such
as Teoi0 Bi FOx. Exanpl es [0048] Herei nafter, the present invention
will b e specifically explained with reference to Exanpl es, but the

A T e el e R
combos BiRAAoATTo I yatdnCatmael eBta et 00
shown icBntAkd£ad thd 804E-dEa8isedl(C) component.
(V1) The uliraviolet-curable resin composition according to (VI) or (VIl), wherein the
molecular weight of the urethane (meth)acrylate (C-2) is 400 to 10000.
(IX) The ultraviolet-curable resin composition according to any one of the
above-described (VI) to (VIIl), the urethane (meth)acrylate (C-2) is urethane
(meth)acrylate obtained by reaction of a polyhydric alcohol, a polyisocyanate and a
hydroxy (meth)acrylate compound.
(X) The ultraviolet-curable resin composition according to the above-described (1X),
wherein the polyhydric alcohol is polyester polyol or polyether polyol.
(XI) The ultraviolet-curable resin composition according to the above-described (X),
wherein the polyhydric alcohol is polyether polyol.
(XIl) The ultraviolet-curable resin composition according to the above-described (X)
or (X1), wherein the molecular weight of the polyester polyol or the polyether polyol is
200 to 3000. '
(XIll) The ultraviolet-curable resin composition according to any one of (X) to (Xil),

wherein the polyether polyol is poly C2 to C6 alkylene glycol.

(XIV) The ultraviolet-curable resin composition according to any one of the
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above-described (IX) to (Xlll), wherein the polyisocyanate is diisocyanate.

(XV) The ultraviolet-curable resin composition according to any one of the
above-described (IX) to (XH1), wherein the polyisocyanate is isophorone diisocyanate.
(XVI) The ultraviolet-curable resin composition according to any one of the
above-described (IX) to (XIli) wherein the hydroxy (meth)acrylate compound is
hydroxyethyl (meth)acrylate.

[0040]

(XVIl) The ultraviolet-curable resin composition according to any one of the
above-described (VI) to (XVI), wherein the (meth)acrylate monomer (C-3) is
caprolactone-modified hydroxypivalic acid neopentyl glycol di{meth)acrylate or (poly)
C2 to C4 alkylene oxide-modified C6-C15 glycol dilmeth)acrylate.

(XVIIl) The ultraviolet-curable resin composition according to any one of the
above-described (V1) to (XVI), wherein the (meth)acrylate monomer (C-3) is poly C2
to C4 alkylene oxide-modified bisphenol A-type di(meth)acrylate.

(XIX) The ultraviolet-curable resin composition according to any one of the
above-described (1) to (XVIII), wherein the above-described (A) component content is
10 to 95% by weight, the above-described (B) component content is 1 to 10% by
weight and the above-described (C) component content is 4 to 89% by Weight, based
on the total amount of the resin composition.

(XX) The ultraviolet-curable resin composition according to the above-described
(XIX), wherein the above-described (A) component content is 20 to 80% by weight
and the above-described (C) component content is 10 to 70% by weight.

(XXI) The ultraviolet-curable resin composition according to the above-described
(XIX), wherein the above-described (A) component content is 40 to 80% by weight
and the above-described (C) component content is 20 to 60% by weight, and the total
of the (A) component content and the above-described (C) component content is 80
to 99% by weight.

(XXIl) The ultraviolet-curable resin composition according to the above-described

(XXI), wherein the above-described (A) component content is 50 to 80% by weight
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and the above-described (C) component content is 20 to 50% by weight.
(XXIIl) The ultraviolet-curable resin composition according to any one of the
above-described (I) to (XXil), the content of the urethane {meth)acrylate (C-2) is
greater than 0% and 80% by weight or less based on the total amount of the resin
composition.
[0041]
(XX1V) The ultraviolet-curable resin composition according to any one of the
above-described (1) to (XXII), wherein the content of the urethane (meth)acrylate
(C-2) is greater than 20% and 60% by weight or less based on the total amount of the
resin composition.
(XXV) The ultraviolet-curable resin composition according to the above-described
(XXIV), wherein the urethane {meth)acrylate (C-2) is contained as the (C) component
in an amount of 80 to 100% by weight based on the total amount of the (C)
component.
(XXVI) The ultraviolet-curable resin composition according to any one of the
above-described (1) to (XXV), wherein an arbitrary additive is contained in an amount
of 0 to 20% by weight based on the total amount of the resin composition.
(XXVIl) The ultraviolet-curable resin composition for an optical disc according to any
one of the above-described (I) to (XXVI), wherein the elastic modulus of a cured
product at 25°C upon curing is 0.01 to 100 MPa.
(XXVIII) The ultraviolet-curable resin composition for an optical disc according to the
above-described (XXVII), wherein the elastic modulus of a cured product at 25°C
upon curing is 0.01 to 30 MPa.
(XXIX) The ultraviolet-curable resin composition for an optical disc according to the
above-described (XXVII), wherein the elastic modulus of a cured product at 25°C
upon curing is 0.01 to 20 MPa.
[0042]

The ultraviolet-curable resin composition for an optical disc of the present

invention can be obtained by dissolving and mixing the above components at ordinary
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temperature to 80°C, and if necessary, foreign substances may be removed by an
operation of filtration or the like. In view of coating properties of the adhesive resin
composition of the present invention, it is preferred to appropriately adjust the mixing
ratio and the like of the components so that the viscosity at 25°C is in the range of 30
to 2000 mPa s, preferably 50 to 2000 mPa-s and more preferably 80 to 1600 MPa-s.
In particular, in the case where the light transmitting layer can be only one layer of a
cured product layer of the resin composition of the present invention, approximately
500 to 1600 MPa-s is preferable.

Here, too high viscosity leads to difficulty in formation of a thin layer, so it is
preferred to appropriately adjust the viscosity in accordance with the film thickness to
be formed.

[0043]

The ultraviolet-curable resin composition for an optical disc of the present
invention is suitably used as a coating agent for a light transmitting layer on the laser
incident side of a Blu-ray disc or the like. Specifically, an optical disc substrate is
coated with the resin composition of the present invention by an arbitrary method, for
example, a spin coating method, a 2P method, a roll coating method, a screen
printing method and the like so that the film thickness of the resin coated is 1 to 100
um and preferably 10 to 100 ym. Preferably, for an optical disc substrate having an
organic coloring matter recording layer and an interface layer formed thereon, said
interface layer is coated. After coating, irradiation with an ultraviolet to near
ultraviolet (wavelength of around 200 to 400 nm) ray is carried out from one side or
both sides for curing. The irradiation dose is preferably about 50 to 1500 mJ/cm?
and particularly preferably approximately 100 to 1000 mJ/cm2. For curing by
irradiation with an ultraviolet to near ultraviolet ray, any light source may be used as
fong as it is a lamp for irradiation with an ultraviolet to near ultraviolet ray. For
example, it includes a low pressure, a high pressure or ultrahigh pressure mercury
famp, a metal halide lamp, a (pulse) xenon lamp, an electrodeless lamp or the like.

[0044]
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When a light transmitting layer comprises a first resin layer formed on a
recording layer or an interface layer formed thereon and a second resin layer formed
on the opposite side of the recording layer or the interface layer from the first resin
layer, the ultraviolet-curable resin composition of the present invention can be
suitably used for the above first resin layer.

In this case, the thickness of the above first resin layer is usually 1 pm to 50 pm,
preferably 5 um to 40 pm and more preferably 10 pm to 30 ym.

Meanwhile, the thickness of the above second resin layer is usually 50 ym to
100 pm, preferably 60 pum to 85 pm and more preferably 70 ym to 80 pm.

[0045]

For a method for forming a light transmitting layer (protective layer) in the case
where the light transmitting layer (protective layer) comprises two layers, an optical
disc substrate is coated with the composition by an arbitrary method, for example, a
spin coating method, a 2P method, a roll coating method, a screen printing method or
the like so that specifically the film thickness of the coated resin as the first resin layer
(the resin composition layer of the present invention) is, for example, 1 ym to 50 ym,
preferably 1 to 30 pm and more preferably 10 pm to 30 um.  After coating, irradiation
with an ultraviolet to near ultraviolet (wavelength of around 200 to 400 nm) ray is
carried out from one side or both sides for curing. The irradiation dose is preferably
50 to 1500 mJ/cm? and particularly preferably approximately 100 to 1000 mJ/cmZ.
After curing the first resin layer, the optical disc substrate is coated with a resin
composition for a light transmitting layer which is different from the resin composition
of the present invention by an arbitrary method, for example, a spin coating method, a
2P method, a roll coating method, a screen printing method or the like so that the film
thickness of the second resin layer is, for example, 50 ym to 100 um, preferably 70 to
100 um and more preferably 70 um to 90 ym. After coating, irradiation with an
ultraviolet to near ultraviolet (wavelength of around 200 to 400 nm) ray is carried out
from one side or both sides for curing. The irradiation dose is preferably about 50 to

1500 mJd/cm? and particularly preferably approximately 100 to 1000 mJ/cmZ2. In this
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regard, for curing by irradiation with an ultraviolet to near ultraviolet ray, any light
source may be used as long as it is a lamp for irradiation with an ultraviolet to near
ultraviolet ray. [t includes, for example, a low pressure, a high pressure or ulirahigh
pressure mercury lamp, a metal halide lamp, a (pulse) xenon lamp, an electrodeless
lamp or the like.

In addition, the resin composition of the present invention also allows a light
transmitting layer to be formed of one layer of a cured product layer of the resin
composition of the present invention. Formation of said cured product layer can be
also carried out in accordance with the formation of the first layer with the
above-described resin composition of the present invention, except that the film
thickness is 50 um to 100 ym and preferably 70 to 100 pm and a second layer is not
formed.

The light transmitting layer formed of a cured product of the resin composition of
the present invention is excellent in light transmittance around 400 nm and suitable
as a light transmitting layer for a Blu-ray disc.

[0046]

A preferable optical disc of the present invention obtained as described above
is an optical disc having, at least, a plastic supporting substrate having a guide
groove such as carbonate, a reflecting layer formed on said guide groove, a recording
fayer {inorganic or organic recording layer, preferably organic coloring matter (usually
azo coloring matter or the like) recording layer} formed on said reflecting layer, an
interface layer {dielectric layer) formed on said recording layer, and a cured product
aner (light transmitting layer) of the resin composition of the present invention which
is formed on said interface layer. The light transmitting layer may be formed as a
single layer of a cured product layer (light transmitting layer) of the resin composition
of the present invention alone in some cases, or it may have a further cured product
layer of another resin composition for a light transmitting layer on the cured product
fayer of the resin composition of the present invention. In the latter case, The light

transmitting layer is formed of two layers of a cured product layer of the resin
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composition of the present invention and a cured product layer of another resin
composition for a light transmitting layer.

In the optical disc of the present invention, preferable effects of the present
Invention are achieved when a cured product layer of the resin composition of the
present invention is formed directly on an interface layer formed on a recording layer
{preferably, recording layer confaining an organic coloring matter (usually azo
coloring matter or the like)}.

In particular, an optical disc having a cured product layer of the resin
composition according to any one of the above preferable aspects (I} to (XXIX),
particularly a Blu-ray disc having an organic coloring matter recording layer, shows
very excellent jitter values before and after durability test and has high reliability even
in use for a long period of time in recording and under high temperature and high
humidity.

[0047]

The interface layer is, as well known in those skilled in the art, a layer formed of
a metal atom-containing inorganic compound such as a complex containing a metal
atom such as Zn.

In this regard, the recording layer in the optical disc of the present invention
means a recording layer capable of being written by laser light.

In the optical disc of the present invention, the recording information surface of
the substrate is provided with a recording layer. For said recording layer, a material
conventionally known as a recording layer for an optical recording medium can be
appropriately utilized. For example, it includes a coloring matter, an amorphous
semiconductor, a partial nitride film, a partial oxide fiim (inorganic film) and the like.

The optical recording medium of the present invention may have a plurality of
recording layers, and in this case, the layers may be formed of the same material or
different materials in arbitrary combination. This allows each layer to have different
optical properties such as a transmittance ratio.

Specific examples of the amorphous semiconductor material to be used in the
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recording layer include SbTe-based, GeTe-based, GeSbTe-based, InSbTe-based,
AgSbTe-based, AglnSbTe-based, GeSb-based, GeSbSn-based, InGeSbTe-based,
InGeSbSnTe-based and the like materials. Among these, it is preferred to use a
composition whose main component is Sb in order to increase the crystallization
speed. In this regard, one kind of these amorphous semiconductor materials may
be used alone, or two or more kinds thereof may be used in arbitrary combination and
at an arbitrary ratio.

Specific examples of the partial nitride film and the partial oxide film include a
partial nitride film such as BiGeN and SnNbN and a partial oxide film such as TeOx

and BiFOx.

Examples
[0048]
Hereinafter, the present invention will be more specifically explained with
reference to Examples, but the present invention is not limited to these Exampiles.
Examples 1 to 3 and Comparative Examples 1 and 2
Each ultraviolet-curable resin composition of Examples 1 to 3 and Comparative
Examples 1 and 2 was prepared by uniformly mixing the components according {0
the composition shown in Table 1.
[0049]
Table 1
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Example 1 | Example 2 | Example 3 | Comparative | Comparative
Example 1 | Example 2

Component (A)

ADT-250 65

APTMG-65 7 55
TPGDA 65
FA-124AS 65

Component (B)

IRGACURE-184 4 4 4 4 4

Component (C)
UA-1 30 40 30 30

BPE-10 20

Other component

LA-82 05 05 05 05 05
PMP 05 05 05 05 05
Jitter value (%) 6.2 64 6.2 11.8 125

before durability test

judgment O O 0 X X
Jitter value (%) 85 88 80 140 15.1
after durability test

Judgment O O O X X

Elastic modulus 100 28 17 1200 1600
(MPa) 25°C/1iHz

[0050]

In this regard, the componenis shown in abbreviation in Table 1 are as

described below.
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A-PTMG-65: polytetramethylene glycol diacrylate (compound of the formula (2)
wherein R is a hydrogen atom and n = 9; manufactured by Shin-Nakamura Chemical
Co., Ltd.)

ADT-250: polytetramethylene glycol diacrylate (compound of the formula (2) wherein
R is a hydrogen atom and n = 3; manufactured by NOF corporation)

TPGDA: tripropylene glycol diacrylate (compound of the formula (3); manufactured by

Sartomer Co.)

H H
|
HzC=c-9\Loc3H6}o-9-é=CH2
0 (3)

FA-124AS: 1,4-butanediol diacrylate (compound of the formula (2) wherein R is a
hydrogen atom and n = 1; manufactured by Hitachi Chemical Co., Lid.)
UA-1: urethane acrylate (urethane acrylate obtained by reacting 3 components of
polytetramethylene glycol (molecular weight 850), isophorone diisocyanate,
2-hydroxyethyl acrylate at a molar ratio of 1:2:2)
BPE-10: ethylene oxide 10 mol-modified bisphenol A-type diacrylate (manufactured
by Dai-ichi Kogyo Seiyaku Co., Ltd.)
LA-82: 1,2,2,6,6-pentamethyl-4-piperidyl methacrylate (manufactured by ADEKA
Corporation)
PMP: 4-mercapto phenol
[0051]

Using each obtained ultraviolet-curable resin composition of the present
invention, a Blu-ray disc having a coloring matter recording layer was made by the
method described in (i) or (ii) below, evaluation of recording properties of the obtained

Blu-ray disc was carried out by the method described (iii) below, and the results are



In this regard, the conponents shown in abbreviation in Table 1 are as
descri bed below. 31 A-PTMG 65: pol ytgtranet hyl ene gl ycol diacrylate
(conpound of the formula (2) wherein is a hydrogen atomand n = 9;

manuf act ured by Shi n- Nakanmura Chemi cal Co., Ltd.) ADT-250:

pol yt et r anet hyl ene gl ycol diacrylate (conpound of the formula (2) V\,herei n R

5.3 hUAERAGH MeOMARTHR §: IRaHURGhUGRLsBYeOR: 6P RO GRSE Tod AERAS

tri propy ene g i acryl at e (conpouhn ormu manu tured

by Sar .@BRcuféd hrddifet of @r&és@rpébﬁlpbsﬁ}bﬁ cﬁi%‘%réééﬂtﬁn\%ti@n%és cEﬁreH%AS

1, 4-butanedi ol diacrylate (conpound of the fornula wherein Ris
hydr 09y tht PrethBE destriBéd VS BsTbw, efdiie lrbmfdwre@mwn:m tHeOabove vaale UA-1

uret hane acryl ate (urethane acryl at e obtai ned by reacting 3 conponents of
pol yt etir anet hyl ene gl ycol (ol ecul ar wei ght 850), isophorone diisocyanate,
2- hydroxyethyl acrylate at a nolar ratio of 1:2:2) BPE-10: ethyl ene oxide
10 nol {@@6f]fi ed bi sphenol A-type diacrylate (manufactured by Dai-ichi Kogyo
Sei yaku Co., Ltd.)
(|) Making a Blu-ray disc using each resin composition of Examples 1 and 2
{Blu-ray disc with a light transmitting layer having a coloring matter recording

layer composed of two layers of a resin cured product layer of the present invention

and a cured layer of another resin composition for a light transmitting layer)

1. On a polycarbonate substrate having a guide groove with a 0.32 um track pitch, a

diameter of 12 cm and a thickness of 1.1 mm, a silver alloy was sputtered so that the

film thickness was 100 nm, and a reflecting layer was thus formed. After that, a

coloring matter solution dissolving an azo coloring matter in a TFP

(tetrafluoropropanol) solvent was coated by a spin coating methed and dried at 80°C

for 30 minutes to form a coloring matter recording layer. Further, ZnS-Si0O2 {molar

ratio of 80:20) was sputtered so that the thickness was about 15 nm and an interface

layer was thus formed, and a Blu-ray disc substrate was manufactured.

2. The Blu-ray disc substrate was put on a spin table with the interface layer being

upside, circular cap treatment was carried out to cover the internal diameter of 11.5

mm, and then 2.0 g of an ultraviolet-curable resin composition of the present

invention were supplied on the cap in the central part.

3. According to the viscosity of the ultraviolet-curable resin composition of the present

invention, spin coating was carried out in the speed range of 1000 rpm to 1500 rpm

for 4 seconds to 7 seconds so that the coated film thickness was 25 ym. Just before

the end of spin coating, 2 shots of irradiation from a xenon flashlamp was carried out

to cure to the extent of no flowability on the surface.

4. Using a high-pressure mercury lamp, irradiation was carried out from the upper

side at 400 mJ/cm? for 3 seconds to completely cure the ultraviolet-curable resin

composition of the present invention.



LA-82: 1,2, 2,6, 6-pentanet hyl-4-piperidyl nmethacrylate (manufactured by
ADEKA Cor poration) PMP. 4-nercapto phg%ol [ 0051] Usi ng each obt ai ned
ultraviol et-curable resin conposition“f the present invention, a Blu-ray
disc having a coloring matter recording | ayer was made by the net hod
described in (i) or (ii) below, evaluation of recording properties of the

obt ai ngd gl Uy B¥tr§iﬂesﬁl§1§’a@htc§ﬁ d %B{rﬁgﬁbiggvy/igﬁ?{hawgg ﬁé\ﬁé%?—%ﬂréﬂléirésiﬁel ow,

and thé ' results are own 1n a t1on,

measur ¢l r?sg’c;ont ﬁ@hg'rp%‘géérﬁ iﬂwﬂioh%é?ﬁ%gggiaegefr&ﬂapewﬂehtr@énttms E:%ﬁ?eﬂ

conpositi esent 1 nvention carried out by the netho

descr i beglid Boddrthe Ml diitflefd®f MaBhing, AfEtHEROIO d 6f BRE-86Pyresifalora 1.
[0052] (1) Making a Blu-ray disc using each resin conmposition of Exanples 1

and 2 |ight traBbmittiay lalies fomé Biu-day dRl niarmdsctutdd by Nipyey Kagakngoa, ictdl)or i ng
matter recording |ayer conposed of two |ayers of a resin cured product

| ayer aferthwippfied entthé caprin tlenmcemtdalpariur ed | ayer of another resin
conposition for a light transmtting layer) 1. On a pol ycarbonate

subst r & Spiacioating was darrigd caitdn ihe Ispeed. rapge mit 1o8dkrpon dehd secdndsrie ér  of

12 cmand a thickness of 1.1 mm a silver _alloy was sputtered so that the
filmtisecknds sovihat the ceatedhfitin dhicknessis 1§ Way eduskabeiorridhe endeal spint er
that, a caoloring natter solution di ssolﬁé an azo col.ori n? matte{ in a TFP
(t et r afcr@BAGpE §gamf)lrr§9|aventfr%§ R fﬂﬁa@pgﬁ@rﬁ CHET YR CHSICNE dri ed

80C f ' . | ori di I : her,
%Es- s @z?%m%?gg‘f%f&a%?mt%%:&%é“la?aq%gs"ébﬂ?t ered So that the thi ckness was
t i.nt d - i
ubst r 4 G rhlr S ea e ST lob M ol af AL IRV
ot . . . : : |
wos carhiea St il B (SR ok R BapRyel RS RE BRIy 884, S SRIRERISRD
of an yriga 'téhye(ﬁrt ehAbh S8R, 8 n’?'jﬂmﬁétiu?é.d)n of the present invention were

suppl i ed on e cap 1n the central part. 3. According to the viscosity of
the ul trn@yarol et -curabl e resin conposition of the present invention, spin
coating was carried out in the speed range of 1000 rpmto 1500 rpmfor 4

secondg;jift BluZra§ &g asing @hé hadin hmporiioroffExampieixkness was 25 pm Just
before the end of spin coating, shots of irradiation froma xenon
flashl anp watu-eay disedwitiuta lightdraresntittinghiayex haringod cotoringommatier irégordimgt he
surface. 4. Using a high-pressure nercury |lanp, irradiation was carried
out fr dayearcompeed ofi Alesit c@d produoidayer oftheqresery inverdiomxlene)l y cure the
ultraviol et-curable resin conposition of the present invention.
1. On a polycarbonate substrate having a guide groove with a 0.32 ym track pitch, a
diameter of 12 cm and a thickness of 1.1 mm, a silver alloy was sputtered so that the
film thickness is 100 nm, and a reflecting layer was thus formed. After that, a
coloring matter solution dissolving an azo coloring matter in a TFP
(tetrafluoropropanol) solvent was coated by a spin coating method and dried at 80°C
for 30 minutes to form an organic coloring matter recording layer. Further, ZnS-SiO2
(molar ratio of 80:20) was sputtered so that the thickness was about 15 nm and an
interface layer was thus formed, and a Blu-ray disc substrate was manufactured.
2. The Blu-ray disc substrate was put on a spin table with the interface layer being
upside, circular cap treatment was carried out to cover the internal diameter of 11.5
mm, and then 2.0 g of the ultraviolet-curable resin composition of the present
invention were applied on the cap in the central part.

3. According to the viscosity of the ultraviolet-curable resin composition of the present



33 5. The substrate was put on a spin table with the cured

ul traviolet-curable resin conposition,pf the present invention being

upsi de, circular cap treatnment was ca%?ied out to cover the internal
diameter of 11.5 mm and then 3.0 g of BRD-864 (resin for a |ight
transmtting layer for a Blu-ray disc, manufactured by N ppon Kayaku Co.,

Lt d. . i i | ) I |
car 11 e G BHESn 028t el cffed Pub BEERdeR reRb of 800 oML for 2
that t Q%ét%%ﬁ@%‘c?' %é&&n@'s%_%? tHeSthicknd®s of Y& ]glegfééllriﬂn'F Secreqifinf wa®i100

coating, 2 shots of irradiation froma xenon shlanp were carried out to

cure t@ni.hejgxt Bafor®fthBoehd ayrabbihi Edattig, t Deskuis f GfCRradidtion$iond & xenon
hi gh-pressure nmercury |lanp, irradiation was carried out fromthe upper side

at 400 flaghierth were Sasiedwid o tarectonbeahadit afuncelldvwabiBiRDf 8=t sudack.a Bl u-ray
di sc of the present invention was thus manufactured. [0053] (ii) Blu-ray
di sc udi hdsindn@ highipressurposierduon lampbirsadibtiord was cartiBdueutafyordi the wppdr a
light transmitting | ayer having a coloring matter recording | ayer conposed
of a reklen atua elighdr sohaemnt | efy 400 omdidne? Foeskreecondento somjlletely) cute e a
pol ycar bonat e substrate having _a guide groove with a 0.32 pmtrack pitch, a
di anet itrayiolgbciablen esn campasdion of the prasent invantios, aaﬂla)ﬁluméw disGtafer ed
so that the filmthickness is 100 nhm apd a reflecting | ayer was thus

f or med thexpresent Hyentign M@Sdhpﬁ@‘%f@%tfﬂ%‘gl ution dissolving an azo col oring
matter @&&ﬁ TFP (tetrafl uoropropanol) solvent was coated by a spin coating
met hod | dried at 80C for 30 mnutes to forman organic coloring matter
recordi,

hat N0 ReE S ShRLSlarsbers Rt s RES b RbeRyE eot G B G R £ o et
and a Bl u-ray, dLeG) SHOS bF Mé A ABNUWES- loft ndEP Sl HehRStcRE of
sybstlrate was ph on a spin Pa .edvm @he rnterface layer ‘gel ng upside,
111 580G R RGPS ROURY, Qg 8, BRI, e A sRel SRR e

pr esenyal/pgentDON1UET ananatRfe@by TuISRE [Htushfal CEBL I Bld. ,PAddording: was
According to the viscosity of the ultraviolet-curable resin conposition of

the preamid odf at v énbaoNelosRy HfCABRI igs, \aseprddicity pulver roft hSOspRedar ange
of 800 rpmto 1300 rpmfor 4 seconds to 7 seconds so that the thickness of

t he coa¢eamtding powét eff 6.0uniwigndds cafinyous hestdibg f{drielenigéh er@l08funspiand
coating, 2 shots of irradiation froma xenon flashlanp were carried out to
cur e t cecdrdingx signal charastéristicabijittet wabfe)t ok treuBlacay discs were measured
before and after durability test and then evaluated in accordance with the
below-described criteria. The jitter value is one of the electric signals of an optical
disc, a higher numerical value means more deterioration of signal data in a Blu-ray
disc, and 10% or more leads to difficulty in reading and writing data.
Evaluation of jitter value
O- - - Jitter value is less than 10.0%.
X+ Jitter value is 10.0% or more.
[0055]
(iv) Measurement of elastic modulus of resin cured product layer of the present
invention
The elastic modulus was measured in accordance with Dynamic Viscoelastic

Measurement based on JIS K 7244-5. Thatis, a coating film was formed of the resin

composition of the present invention so that the thickness after curing was 1 mm, and



4. Using a high-pressure nmercury lanp, irradiation was carried out fromthe
upper side at a |ight anmount of 400 4cn2 for 3 seconds to conpletely cure
the ultraviolet-curable resin conposition of the present invention, and a
Bl u-ray disc of the present invention was thus manufactured. [0054] (iii)
Recordi ng signal characteristics of Blu-ray disc before and after

under (L PR ntearate I RRRRGAY, o CoR I FEEFRR B ORI BntBRY & -,
di sc_dabsie pcde FRARY b IBAGTHEN! 56, SbkPOR BRI UIRCA HiiBkhdRs &t Rinf Gras

| ndustrr al td.,"recording was carried out at a linear velocity of

4. 92 nMigadd 4riRPIRIRERArdrANeT was Arddd B rtr)? 4 oRebdiaBiciBONREsAfing devied/ and T
continuous recording (1 T length = 0.08 pn), and recordi ng signal

char actvIBs 6108 rfiantfztured! bg) SOfNaheT&thnolayy dhs.cs Tver mezgardment hefsor e
and after durability test and then evaluated in accordance with the

bel ow dastad bedindrertdimg modehang irnt therrange wd -58°Mte200°C beded etcanditgingnal s
of an optical disc, a higher numerical value neans nore deterioration of

si gnal ofi@naarnplitadslload af 18ind, adrehusowy of nbzandeademperaliref tiging trgtei of
reading and witing data. Evaluation of jitter value O- Jitter value is

| ess tH3R/ MINWe, X  Jitter value is 10.0% or nore. [0055] (iv)

Measur enent, of el astic nmodul us of resjn cure roduct | ayer of the present
i nvention () R"eﬁﬁéfeéﬁﬁ%tt‘?férﬂ?@mditﬁ%c%égh’e@é’dﬁ@% ﬁrﬁua‘éé’@sdﬁﬂhe wi th Dynanic
Vi scoel asti%I\/Easu enent baseg. on th'S ﬁ.? 44- 5. Taat LS ’g coa inf; fél m was
formed of 19 EEFR reYisemRastipnPtRINed R fie APOYSTIERE NS S¥ATRES TR,

1Sk T HAIE A s R0 R 2og e e

length n?éasﬁlrgmenf‘m}gs%ad%{ﬁﬂdbé%gaé'ge&tf@%&ﬂf&ﬁﬁer@-%m ﬁ”@gu%ﬂﬁe d the

measur enent was carrie a~vi scoe City asuri’ng devi ce 6100

ANl agidehlHith PobnBGEE CbeRor) Nhe G EASOPITR a8 AR fdrashchut | 0

bendi n din e range o C to 200C under Yhe conditions of an

anpl i t uagndi® athsthedfuratito dctd NG MY light tlaridmifBAce L ARPOf tHedAnpleSinzg rate
of 2C/ mnute. (v) Measurenent of transmttance of Blu ray (light around

400 nnyg light tradsiit@arkRCHf 3395 ior neeveposi tion obtained in the above-descri bed
Exanples 1 to 3, each sanple having a filmthickness after curing of 100 pm
for |i @od58]r ansm ttance neasurenment was made, and using a spectrophotoneter
(U-3310, manufactured by Hitachi Hi gh-Technol ogi es Corporation), the
absor bance Fobm thghesulis wObablen'f dris éartd thabhilieereatiscompesitiens obtheéquresantne t he
light transmttance. Any of the sanples had a light transmttance of 85% or
nor e. invention of Examples 1 and 2 which contain a (meth()gacrylate having a structure
represented by the general formula (1) had good recording signal characteristics
before and after the durability test. On the other hand, Comparative Example 1
containing a compound of the formula (3) and Comparative Example 2 containing a
compound of the formula (2) wherein R is a hydrogen atom and n = 1 did not have

good recording signal characteristics before and after the durability test.

Industrial Applicability
[0057]

When the resin composition of the present invention is used as a resin
composition for a light transmitting layer of an optical disc, a cured product layer
obtained therefrom is excellent in transmission of light around 400 nm of a blu ray and

an optical disc obtained therefrom has excellent recording signal characteristics and



[ 0056] Fromthe results in Table 1, it is found that the resin
conpositions of the present invention,of Exanples 1 and 2 which contain a
(meth)acrylate having a structure rep?esented by the general fornula (1)
had good recordi ng signal characteristics before and after the durability
test. On the other hand, Conparative Exanple 1 containing a conpound of the

f I I
97 B bR PRSI, 48 (388l i BB o RSOy R !

si gnal o%'flééla&%@rdfsthécp?reg@rﬁtoih?eﬁt% aldrBEulbing tRleTopBChl d¥c tHRRing !aﬂgéfﬁbﬁical

Applicability [0 When the resin composition of the prese

i nvent !c@[brlng maﬁdr ﬁén‘coﬁdlhgsajitarc@?@g%ﬁji et mahufackurdiy ah lophieal dise Bach ager of
an optical dis a cured product |ayer obtained therefromis excellent in
transnEmsmgmdsb.llght around 400 nmof a blu ray and an optical disc
obt ai ned therefrom has excellent recording signal characteristics and 36
al so excellent durability, so the resin conposition of the present
invention and the optical disc of the present invention, particularly the
optical disc having an organic coloring matter recording |ayer, are useful
for manufacturing an optical disc such as Blu-ray disc. 37 Cains 1. An
optical disc having a cured product |ayer of an ultraviolet-curable resin
conposition containing (A) a (neth)acrylate having a structure represented
by the bel ow descri bed general formula (1) (however, except for butanedi ol
(nmeth)acrylate), (B) a photopolynerization initiator and (C) a
(nmeth)acrylate other than the above-described (A), and a recording | ayer:
Formula (1) --(-0C4H8.) -



n( 1) wherein, n represents an integer nunber of 1 to 30. 2. An

ul traviol et-curable resin conpositi on37f or an optical disc having a

recordi ng |l ayer, which contains (A) a (nmeth)acrylate having a structure
represented by the bel ow descri bed general formula (1) (however, except for
but anedi ol (neth)acrylate), (B) a photopolynerization initiator and (C) a
(et h) %?héimsate ot her than the above-described (A): Forrmula (1) -fOC4AH83- n
(1) erein, n represents an integer nunber of 1 to 30. 3. The

ul t ravinol &4 -§pticaP! disd divihe AR | RBAGOST 1A/er oft afalitdividleBEGHEb/ 18sihO
Claim?2, wherein the (A) (nmeth)acrylate having a structure represented by

t he gepefpositiohnttriainiig (Npmﬂ‘ﬂﬁth%ai%ﬂétﬁ hé@ihg@'@;ﬂﬂ@ﬂjr@rebfwehle”@b?ﬂtﬁée) i's
pol y(tetramet hyl ene glycol)di (nmeth)acrylate or poly(C2 or C3 al kyl ene

gl ycol bekiw-destrihddegeneraBfoginyto{ 1)) dhéwetdy), exceptafoe buthnedivd (meth)acrylate),
ultraviolet-curable resin conposition for an optical disc according to

d ai m 8B) vnepbotopolymertzation ( imitiatpacagd a(@) (a0 (msthyadryiatdn) attiey| Htam Hhei ng a
structure represented by the bel owdescribed general fornula (2): Fornula
(2) 1; above-described (A), and a recording layer:

Formula (1)

' —(—oc4Ha+

(1)

wherein, n represents an integer number of 1 to 30.

2. An ultraviolet-curable resin composition for an optical disc having a recording layer,
which contaings (A) a (meth)acrylate having a structure represented by the
below-described general formula (1) (however, except for butanediol (meth)acrylate),
(B) a photopolymerization initiator and (C) a (meth)acrylate other than the
above-described (A):

Formula (1)

—-(—ocmﬁ—

" (1)

wherein, n represents an integer number of 1 to 30.

3. The ultraviolet-curable resin composition for an optical disc according to Claim 2,
wherein the (A) (meth)acrylate having a structure represented by the general formula
(1) (however, except for butanediol (meth)acrylate) is poly(tetramethylene

glycol)di{lmeth)acrylate or poly(C2 or C3 alkylene glycol-tetramethylene



H2C=C- 00CAH8+0-C-C=CH2 Ono ( 2 ) wherein, R represents a hydrogen atom or
a nethyl group, and n represents an i&#eger nunber of 2 to 10. 5. The
ultravi ol et-curable resin conposition”™ or an optical disc according to
Claim 2, wherein the above (neth)acrylate (A) is contained in an anmount of
20 to 95% by wei ght based on the whol e conposition. 6. The

ul travi - in conposition for an optical disc according to
Claim gﬂ}cﬁ)gﬁg{eﬁﬁ){aﬁﬁ nmet h)acrylate (C) other than (A) is at |east one kind

selected fromthe group consisting of epoxy (neth)acrylate (C 1), urethane
(meth)acrylate (C-2), and a (neth)acryl ate nononer (C-3) other than the

above @AThe( Hirdiokitursblé)resin/conTPssitibh Favam bpticalWigdhecd@figitocCmEasa,t i on
for an optical disc according to Claim2, wherein the (nmeth)acrylate (C

ot her whteinAthé saBbd gmeathiceylaleot() ofs @& giiahacadatel diaeingy S Btyetdngl ene
oxi de-nodi fi ed bi sphenol A-type diacrylate obtained by reaction pol yester
pol yol represehieet inethepodipwldetcribep geyiesaidymmand2pnd 2- hydr oxyet hyl acryl at e.
8. The ultraviolet-curable resin conposition for an optical disc according
to C aiFordula @ wherein the content of the above (neth)acrylate (A) is 20
to 95% by wei ght and the content of the (B) photopol ynerization initiator
is 1lto 10% by i ght based on the whol Korrposi tion, and the rest is the
(met h) acr Iate%le ) ultraviolet-curable resin

C other than (A). 9
conposi tf s ' ' ;??QQ i_ré& aim?2, wherein the elastic
nodul us of the(%ur d pgg‘tﬁﬂ&t C gon cu 'ﬂjzi s 0.01 to 100 MPa. 10. A
cured product obtged by irradifdtingythe ultravioletzcurable resin

conposition according to any one of ains 2to 9 B an active energy
ray.

wherein, R represents a hydrogen atom or a methyl group, and n represents an

integer number of 2 to 10.

5. The ultraviolet-curable resin composition for an optical disc according to Claim 2,
wherein the above (meth)acrylate (A) is contained in an amount of 20 to 95% by

weight based on the whole composition.

6. The ultraviolet-curable resin composition for an optical disc according to Claim 2,
wherein the (meth)acrylate (C) other than (A) is at least one kind selected from the
group consisting of epoxy (meth)acrylate (C-1), urethane (meth)acrylate (C-2), and a

(meth)acrylate monomer (C-3) other than the above (A), (C-1) and (C-2).

7. The ultraviolet-curable resin composition for an optical disc according to Claim 2,
wherein the (meth)acrylate (C) other than (A) is either one or both of urethane
acrylate or polyethylene oxide-modified bisphenol A-type diacrylate obtained by
reaction polyester polyol or polyether polyol with polyisocyanate and 2-hydroxyethyl

acrylate.

8. The ultraviolet-curable resin composition for an optical disc according to Claim 2,



11. The method for manufacturing the optical di sc according to Claim1l,
which is characterized in that an opt di sc substrate having a recording
| ayer is coated with the ultraviolet- %ﬁrable resin composition according to
any one of Clains 2 to 9 and irradiated with an active energy ray to forma
cured product |ayer of said resin conposition on said optical disc

S”bStrWheerelnltﬂaéﬁ%‘ferﬂ fttﬁséﬂ Ihﬁcgﬂ ef@lgﬁ§m0%ﬁw%}qm%“@qﬁgrdl ng

to any “one-of transmtt’ing 1ayer in

opt i Ca'foﬁﬁﬁ d?% ?hbﬁ?&ﬂﬁhé‘@zét%ﬁ%ntzatéﬁs ks 1004 byaqbelghﬁ Ba@@&%h%aget 0

Claim Ic coloring matter recording lNayer

ul traviyhops c@#fpé@in@nrgﬁd e RIS RSihel (AMetARRPYIENE dthenthaaa)of Cains 2 to
9, wherein the optical disc is an optical disc having an organic coloring

matter recording layer. 15. The ultraviol et-curable resin conposition
according to any one of Clains 2 to 9 and 14, wherein as the (nmeth)acryl ate
(©) ot Behehatravibkstaacatde desiaredmegbgiti)n fdrien opticalrdisdhaoeordingt to) Glaiml At e
(G2) is contained in an anount of 20 to 60% by weight based on the total
anmount wifereéiheheedasticcowgukistafdhe cured product at 25°C upon curing is 0.01 to 100

MPa.

10. A cured product obtained by irradiating the ultraviolet-curable resin composition

according to any one of Claims 2 to 9 with an active energy ray.

11. The method for manufacturing the optical disc according to Claim 1, which is
characterized in that an optical disc substrate having a recording layer is coated with
the ultraviolet-curable resin composition according to any one of Claims 2 to 9 and
irradiated with an active energy ray to form a cured product layer of said resin

composition on said optical disc substrate.

12. Use of the ultraviolet-curable resin composition according to any one of Claims 2

to 9 for forming a light transmitting layer in an optical disc having a recording layer.

13. The optical disc according to Claim 1, which has an organic coloring matter

recording layer.

14. The ultraviolet-curable resin composition according to any one of Claims 2 to 9,
wherein the optical disc is an optical disc having an organic coloring matter recording

fayer.

15. The ultraviolet-curable resin composition according to any one of Claims 2 to 2

and 14, wherein as the (meth)acrylate (C) other than the above-described (A), the



40

urethane (meth)acrylate (C-2) is contained in an amount of 20 to 60% by weight

based on the total amount of the resin composition.



