DESCRI PTI ON BLU- RAY DI SC, ULTRAVICLEH—CURABLE RESI N COMPCSI TI ON FOR THE
SAME, AND CURED PRODUCT Technical Field [0001] The present invention
relates to an ultraviolet-curable resin conposition useful for an optical
disc, particularly Blu-ray D sc, having an organic coloring matter
recording layer. Background Art 008 At present, as a practical
optical disc recording nedi um therei%!'ﬁwgoaNCD R and a CD-RWwhere a
recording layer, a reflecting |layer and a protective |ayer conprising an
ultraviolet-curable resin are lam nated on a 1.2 nm pol ycarbonate

subst r at@L Uy DIBIHR. TRANRHRT - GURNBLRRES DX RWEst e NOVERRAYEWher e a
0.6 mm pol ycarbonate substrate and a 0.6 mm pol ycarbonate substrate

equi pped with a recordi ngSARNERANDCEBREES PRODGT! ayer are bonded with an
ultraviol et-curable resin. [0003] In addition, recently, a Blu-ray
Disc (BD-R) having a recording capacity about five-tines that of a single
| ayer-type DVD has cone to market. The Blu-ray Disc is usually a disc

havi nd €ghstcalitield e in which a reflecting layer, a recording |ayer and an
interface layer (also referred to as dielectric layer) are forned on a 1.1
mm t r &H&PHr ent or opaque plastic substrate and then an about 0.1 nm i ght
transmtti I%er }:@OVFr I a]ye‘%r)% IS Lﬂm nated on the interface | ayer, where
recor di ng/ﬂgapp G0} Ayearen pelpfest tnean tHFaigIR-cHR RIS §pRin Coamasittan Weefuhyer .
An or gani .oning matter or i norgani ¢_conpound i s .used for the

recor naﬁl §§{é?af| g'%ﬁ’ R TYYA% iﬂ‘r’@ﬁs@is\?e%ﬁ’{ &N OTSIHP MBS TEEEr f or

t he i'?%&{r&ﬁ@%ak er. Further, as the light transmtting layer, a 2 cured
pr oduc ayer "an ultraviolet-curable resin is used. [0004] In a
Blu-ray Disc having a recording |ayer conprising an organic col oring
matter, recording layer is irradiated with a | aserbeam and defornmati on by
vol umgzeRanAMdolrtan organic coloring matter is used to performrecording. A
light information recording medi umcharacterized in that a |ight
transpaggsi]ve cover layer is forned froma curing resin and the elastic
nmodulus in the interface region facing the recording |ayer is 40 MPa or

| ess at 23¢€phesertthes pyracHal @Fticsalmﬁdcagm@wtﬁuﬁuhﬁmea@éatft@-F@aharai ng
matter and of obtaining excellent recording signal characteristics (for
exanpC&-RW witerechezaactiegilayerc ) reflBetimntayier edad pratediive Ryer achipsiing

i nformati on recordi ng medium having a resin cured product |ayer with an

el ast RB ultbaNidles-cofatdel resin 86 MPainated2&Cadn? tive podearioh maje Isapsiratef aad sor gani ¢
coloring nmatter (Patent Literature 2) are proposed. However, in these

li t er BM-6s, 8 PR, s2 AVRiIRW, o3 UP¥DaBtanthe EXMPEANI oheod a 5 mesi n

conposition for the cured product |ayer to achieve such an el astic nodul us.
[0005P0lycarbonate 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 Disc is
usually 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
transparent or opaque plastic substrate and then an about 0.1 mm light transmitting
layer {cover layer) is laminated on the interface layer, where recording/reproducing
are performed through the light transmitting fayer. 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



In addition, as an evaluation index @f reliability of the above-nentioned
optical disc recording nedium an environnental test of |eaving under the
ci rcunst ances of tenperature: 80C relative humdity: 80% RH for 100 hours
is conducted. In order that the deterioration rate of the recording signal
bef or euRAFLRLLET 1oy} &1 SNVIFARTBOLhikeR:] & W1l n a predeterm ned range, a
technique for formng, on a recording |layer, a cured product |ayer of a
curingQooasi n containing flexible urethane acrylate as a main conponent and
nonof unctional acrylate as a diluent or a curing resin containing urethane
acryl ate #&sa®loabp Nenpaviagta @adrdivg Rfyenebhoneinpen bkgférﬁc aalfériﬁglrﬁét%l?t i onal
acrylate as a diluent, where the storage elastic nodulus is 100 MPa or |ess
at botécos@ngrdy&5E€ iandiatdie withta asefbédra stdodeigemeltias tyovamsel srangle &C and
the storage elastic nodulus at 55C is 10 or less, is proposed (Patent

Li t er abup@ag)c gadaw\ermatien $s |ugestk 40 uperfomt yredostingsesh lmht deganidtied above,
that the main conponent is urethane acrylate and that nonofuncti onal

acr y| Beerdingmeediymehaiasterizod 41 thed 6 lighairanamissive eovartdaysslis farned fooral
acrylate are used in conbination as _a diluent, but does not disclose the
speci i YEENsSHERNACBRPRIERYG Grpdulus in tig intgERce pagioRt facingetha tearding
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| nvention Prob to Be the I nven

obj ecp5wf chhpePlc@drNhg IS SR &@?ME%IW¢%£@i(%k%ﬁL% raftfid t?g%llea” y

Blu-ray Disc, having an organic coloring matter recor ayer bel ng

excel p@posed. I eEON@VEE W OhlseCEragires Shées idnfoddiditdirt Y apsif e
ultraviolet-curable resin conposition therefor. Means of Solving the

Pr obl emep€i0O8Iof the reSiheoprmsstiin forveatoursd baydudt nhwsoviiewd sgiiednt o
sol ve the above problens and found that for an optical disc, particularly

Bl u- relgsili swdulisvi ng an organic coloring matter recording |layer, a Blu-ray
Di sc having a cured product |ayer of an ultraviolet-curable resin
compd¥PEbbn contai ning an ethylene oxide 2 to 10 nol -rnodified phenol

(et h) ach/I ate of the later-described fornula (1) surprisingly shows
excel | ent Iy 8@dfignngs sngnalualivdr deral seliaylityref tharalisiveimenéerad ohteagh a

Bl u-r Di sc having, a resin cured Pr oduct | ayer contai ni ng phenoxyet hyl
(met rf%%m%{fi@gome g @nényikpaaentalvestraideayisg yswendhe cireumptanogbatfe does

not Ottﬁja;n%e@a ?g:d86°%§/Pellét?Ve ﬁﬂ%iéipy? g%r%e ﬁ-ri]tfoé %8 rﬂatcju?sn Eshggnc?fc‘;q[gd.colr}\pl)re(}eerd'
that the deterioration rate of the recording signal before and after this environmental
test is within a predetermined range, a technique for forming, on a recording 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



[0009] That is, the present |nvent|or,1 relates to the following (1) to (18).
1. ABlu-ray D|sc where a cured prodiict |ayer of an ultraviolet-curable

resin conmposition containing (A) a (nmeth)acrylate having a structure shown
by the bel ow descri bed general formula (1): (wherein, n denotes an integer

nunbegcfiaté 4R HONFENGCLE) ad @?QRRBQJ%’EEIW E@rﬁbﬂﬁtlbﬂ'éé %ta(?l'heb? ﬂLﬁ"HoQ%t ed on

f
an |nterface ayeb on an org nic col ori ng natter recor

Bl u-r apt &s@@sé%@%ééﬂﬂch@m‘d&%eﬁb@d@ €§§16F1' bed 1, which is char acteri zed by
further containing a (neth)acrylate (C) ot her than the above (neth)acrylate

(A). 3. ThethBlratapt Disratiaecodigiinges a lighecahey Rsgiessrigbetioh &fnténm@er ein
the content of the above (neth)acrylate (A is 10 to 95% by wei ght Dbased on

t he watiyiereoogpidsiz momodified paeBblacriatdisgethecaitdinthidshdrii® compound
above-described 2 or 3, wherein the above (neth)acrylate (C) is either one
or bogh asfadriesive fuoeadmormiedmmm:atms(:c{EXampm Bppl yest er pol yol or polyether
pol yol with polyisocyanate and 2- hydroxyethyl acrylate or (ii) polyethylene
oxi de-nodi fi ed bi sphenol A-type diacrylate (c-3a). [0010] 5. A nmethod for
manuf éﬁiﬂu“ nr%ﬁgn o] t| cal disc, which conprises a process of coating 5 an
ul t r al?eeited BispeLiterat lh"fﬂcorrpom tion containing (A a (meth)acrylate

repreﬁ__gaaq tdLPé/ra ur}g bel ow descri bed general formula (1):

[0006]

[Patent Literature 1] Japanese Patent Laid-Open No. 2008-123631 A
[Patent Literature 2] Japanese Patent Laid-Open No. 2008-269703 A
[Patent Literature 3] Japanese Patent Laid-Open No. 2009-026379 A
[Patent Literature 4] WO 2009/144926 A1

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, particularly
Blu-ray Disc, having an organic coloring matter recording layer being excellent in
recording signal characteristics and durability, and an ultraviclet-curable resin

composition therefor.

Means of Solving the Problems
[0008]

The present inventors have intensively studied to solve the above problems and
found that for an optical disc, particularly Blu-ray Disc, having an organic coloring
matter recording layer, a Blu-ray Disc having a cured product layer of an
ultraviolet-curable resin composition containing an ethylene oxide 2 to 10

mol-modified phenol (meth)acrylate of the later-described formula (1) surprisingly



(wherein, n denotes an integer nurrberd of 2 to 10) and (B) a

phot opol yneri zation initiator on an interface |ayer |am nated on an organic
coloring matter recording |layer of an optical disc substrate to forma
coating layer, which is then irradiated with an active energy ray to cure.

6. A”sHJ)\FvE%‘kb;@iléﬁt'ﬁ“@b‘é@'ﬁigﬁ&i@ﬁé? &1&%{3’%@%?5& \%ﬂgg@rz‘?@iii lé’\fernatt}‘lgrgpﬁ% Q@;?a@g an

organic coloring matter recCording harac zed

cont abﬁﬁdﬂﬂa(/iﬁ%; %réé(&ﬂﬁtél)ré_é rotbali& kgBr %éﬁfaatn_%ﬁ?%éﬁbﬁﬁgﬁ)@gﬁg%gﬁg)&enef al

formula (1): wherein, n dendOtes an integer and (B)
a phottiytdnarekideat inedi-moiifiedtgencl (melactlideaddad Abt 6PfAR RoHeSs]ts,
conposition according to the above-described 6, which is characterized by

f ur t hend dempeessnd gnanfioe hiapdeeyl adrepletdd.ot her than the above (neth)acryl ate
(A). 8. The ultraviolet-curable resin conposition according to the
abovell¥9tribed 6 or 7, wherein the content of the above (neth)acrylate (A)
is 10 to 95% by wei ght based on 6 the whole conposition. 9. The

ul travi ol éhatiss H1? Brasest investpo selatasnodbe deliwiggt(d) toh@8ibove- descri bed 7 or

8, wherejn_ the above (nmeth)acrylate (C) is either one or both of (i) a
react ﬁ}orfi g?lb'd@bft B(Q?— Z%Brﬁf ap6‘P'§¢‘é’stpé‘?‘gt|!§3l lpyer ff oI yibeavigleheurpble iesin
pol yi soc§an te and .2-hydroxyethyl acrylate or (ii) polyethylene

oxi de°PDHPFHRD BNEPHEA0l A-type diacrylate (c-3a). [0011]

(A) a (meth)acrylate having a structure shown by the below-described general

formula (1):

(wherein, n denotes an integer number of 2 to 10)

and

(B) a photopolymerization initiator

is laminated on an interface layer on an organic coloring matter recording layer.

2. The Blu-ray Disc according to the above-described 1, which is characterized by
further containing a (meth)acrylate (C) other than the above (meth)acrylate (A).

3. The Blu-ray Disc according to the above-described 1 or 2, wherein the content of
the above (meth)acrylate (A) is 10 to 95% by weight based on the whole composition.
4. The Blu-ray Disc according to the above-described 2 or 3, wherein the above
(meth)acrylate (C) is either one or both of (i} a reaction product (c-2a) of polyester
polyol or polyether polyol with polyisocyanate and 2-hydroxyethyl acrylate or (i)
polyethylene oxide-modified bisphenol A-type diacrylate (c-3a).

[0010]

5. A method for manufacturing an optical disc, which comprises a process of coating



10. The ultraviolet-curable resin corgpositi on according to any one of the
above-described 7 to 9, wherein as the (neth)acrylate (C other than the
above (nmeth)acrylate (A), urethane (neth)acrylate is not contained or is
contai ned where its content is |ess than 30% by wei ght based on the total
armun@ncefm-m@tueﬁaakﬁ@F@Q@%Bh@@qao%ﬂﬁé@n omponent. ~ 11. The

ul traviol et-curable resin conposition according to the above-described 9 or
10, whey £imetihacl/fatdadpeeBRRIE} tHeSbé;@wy@éémlb%a%é??@réi%fmééafmgd bi sphenol
A-type diacrylate having a pol yet hyl ene oxide repeating unit of 5 to 15.
12. The ultraviol et-curabl e resinp.conposition according to any one of the
above-described/7 to 11\ where} B, (A) conponent content is nore than 25%
by wei ght and 90% by weilght or pased on the total anount of the (A
conponent The ultraviolet-curable resin
conposi i Qf~t he above-described 7 to 12, wherein:

s 10 to 95% the (B) conponent content is 1 to
10% the con ﬁer additive (the | ater-described additive) other
than the (A Wo (C) conponents is O to QSK;zbased on the total amount of
ultraviolet-curable resin conposition, an he rest is a (C conponent; and
(i) t A) conponent content IS nore t 25% and 90% or less or (H the
cont e&&%ﬁ?rhpe(!%%s Eﬂé@tﬁPEEPW%PéOEg*@%Sn the (C) conponent is zero or
less than 30% based on the total anount of the (A) conponent and the (C)
conponent, and an organic or inorganic filler is not contained. [0012] 7

14. T, éjb%%ggwﬁﬂ&%ﬁ%ﬁa{c’%i n conposition according to any one of the
o ,

above-descri erein as the (neth)acrylate (C) other than the

(A ceapen ' t J; cli - f
pol yest er @ﬁ@%‘%% %éﬁﬁﬁﬁ%{ Bgo ygfgéﬂi% ﬁag}gfﬁ i@gggéﬁ% eab%}d&g?ﬁ%?gxyet hyl
acryl @bta0didd $ubspeiey & ko ] ifHigd i) iatBa i i agrxl ate
(c-3a<)§f§i s cont ai ned,; th?rngg:%ﬁtwgqﬁgpnﬁe\}wi@? l%%@f@?@?l%@?aﬁ;ﬂ?ﬁﬂtﬁ&%&sm
conpoaestyyiray fo torel5;, the content of the (c-2a) conponent is |ess than 30%
by weight, the total content of the (c-2a) conponent and the (c-3a)
conpohieAn LbraldletecBaiebyesiei gimpasition Ifer (ABIGoaPADIEDt ARG &4 drgadie% by

wei ght or nore and 90% by wei ght or |ess, based on the total anmount of the
(A) cenipibienatiendecdrdingdpyennyocies chdrbeteriatdlbyammamningf t he (A) conponent,
t he (c-Zag%ncorrponent and the (c-3a) conponent is 70 to 99% by wei ght, the
cont €AY ethiaqropte mpseseiteddyHbe ehew-ddserinbo gendes doindd ((c- 2a) and
(c-3a) conponents is 0 to 29% by wei ght and the content of the (B)

phot opol yneri zayion initiator is~4 to 10% by wei ght, based on the total
anount of the o¥’e repin conposition; and an organic or
inorganic filler is not {contai 5. The ultraviolet-curable resin
conposi ti ac @i ng Al scribed 7, wherein: at |east one kind
sel ect he Mg~ of urethane acrylate (C2), 5 to 15 nol
pol yet hyl ene { de- nodi f i €8 A-type diacrylate (5 to 15

nol - nodi fi edgg- a), th)acryl ate nmononer (c-3b) fromthe

bel ow described Goup (I) and a (et h)e(cr]yl te mononer (c-3c) fromthe

bel ow described G oup (I1) is contained as the above (nmeth)acrylate (C);
and t a e at |east one kind selected from
t he égﬁsgggeéggﬁgg%n%? %%éégﬁa&?ﬁéﬁ?ﬂg?%gﬁgonent content is 70 to 99% by

wei ghind t he (B) conponent is 1 to 10% by wei ght and the (neth)acrylate (O
ot her than the above-described one is 0 to 10% by wei ght, based on the

t ot al(Baaqphuttopdlytiaeizatién aviigtbet - curabl e resin conposition: Goup (0: (i) C5
to C18 al kyl (neth)acrylate or C7 to C18 al kylene glycol di(neth)acrylate,
(ii) 7.8The ultraviolet-curable resin composition according to the above-described 8,

which is characterized by further containing a (meth)acrylate (C) other than the above
(meth}acrylate (A).
8. The ultraviolet-curable resin composition according to the above-described 6 or 7,

wherein the content of the above (meth)acrylate (A) is 10 to 95% by weight based on



(met h) acryl at eor propyl eneoxi de- nodi f i.ed(net h) aeryl atehayinga

pol yt etranet hyl ene glycol structure and (iii) caprol actone-nodified
(meth)acrylate; and Goup (10: dicycl opentenyl oxyethyl (neth)acrylate,

1, 6- hexanedi ol di (neth)acrylate, dipropyl ene glycol di(nmeth)acrylate or
tripropyhepe &lssditigh (meth)acrylate. [0013] 16. The ultraviol et-curable
resin conposition according to the above-described 15, wherein the

( et NHAT ryl & ITRASURII FesthbohTimiidhea i oGk ggb@g-ieoﬁes?ﬁgltaﬁ%%r gne ki nd

selected fromthe group consisting of the W Yyacryl at es:

(i) i sdeesivlthémidvea@nathiiceylates @Md eiff@tdNaer Yool ef (i? aUredctibABIByger vl at e,
i sodecyl (neth)acrylate, stearyl (neth)acrylate, cetyl (neth)acrylate,

i sony(d-B8aybf poigesipapopohbe potyetitercydlydingiti palisdoyteate and 2-hydroxyethyl
2-ethyl -2-butyl - propanedi ol di (neth)acrylate, 1,9-nonanedi ol

di (meaeyiaieor dii)enclyethtlene-ckébemmediifidd disphendl)Aatypd diterylatei(c)3a).

pol y(et hyl enegl ycol -t et ranet hyl enegl ycol ) di acryl at e, pol y( propyl ene

gl yco[QQ1éﬂranet hyl ene gl ycol )di acryl ate, poly(ethyl eneglycol-tetranethyl ene

lytefr t hy] ene gl ycol diacrylate, glycol)dinethacrylate, poly(propyl ene
Sf’yﬁoﬁét ﬁ%nﬁ@f@l%&e@%@ )'@S et HUEPOSIHRR | BEFYTHMG dvetany epiegyl 9L dhe

i (mooRy et Kol BY ofeRebod a(e(‘rﬁ%;f%%‘%% ';%Ecﬁﬁﬁhéﬁ&ﬁaf% @%@&%5?& e,
Pol oy BE EREeR 0 R Zine B e ol Ponteiasl ) REAnes Ssrs doopyl ene
ol yoof Sant fiaes Tar S0 by T s e W B e gt ="
(et h%@@ggﬂda(%gfmrﬁjrﬁct one-nodi fi ed hydroxybutyl (neth)acrylate,

capr ol act one- ydr oxypi val i c aci d neopentyl glycol

di { et ) 6 Xii7d Rolof 3Rl p AR SoPRbidii difla édrﬁ?ﬁfd’tﬁ@%ﬁ WhsbSRPgYrate and
caprol act one-nodi fi ed di pentaerythrito exa( et h) acryl at e.
10, wherein the (c-3a) component is polyethylene oxide-modified bisphenol A-type
diacrylate having a polyethylene oxide repeating unit of 5 to 15.
12. The ultraviolet-curable resin composition according to any one of the
above-described 7 to 11, wherein the (A) component content is more than 25% by
weight and 90% by weight or less based on the total amount of the (A) component
and the (C) component.
13. The ultraviolet-curable resin composition according to any one of the
above-described 7 to 12, wherein:
the (A) component content is 10 to 95%, the (B) component content is 1 to 10%, the
content of another additive (the later-described additive) other than the (A) to (C)
components is 0 to 15%, based on the total amount of ultraviolet-curable resin
composition, and the rest is a (C) component; and
(i) the (A) component content is more than 25% and 90% or less or (ii) the content of
urethane (meth)acrylate (C-2) in the (C) component is zero or less than 30%, based
on the total amount of the (A) component and the (C) component, and an organic or
inorganic filler is not contained,

[0012]



17. The ultraviolet-curable resin co&position according to any one of the
9 above-described 6 to 16, wherein the nol ecul ar wei ght of the polyester
pol yol or the polyether polyol is in the range of 200 to 3000. 18. The
ultraviolet-curable resin conposition according to any one of the
above-desehi bed K/idi18-d mpphersi asti ul us, of cured product is
N B I ReBH e L SRS Y RoP B0

0.1 to 100 MPa at C upon curing resin

conpospbi@liesdfoed T4 ek phadHsh & tﬁﬁg(n;%t@@a:w%&@t@zgﬁ%} WEFHE (A e

conposition according to any one of escri 0tol

of t heomipbhani, ditler ueadr Isothesti () 08RG bRINLRE ¢aDE) BY pbRcBlY N0l t he
above-described 10 to 18 for formng a resin cured product |ayer | am nated

on anpolyetrdrgmeydlayidr polyismuryangenaed eaharongthRt deyiateopidi melybiyRine N a
Blu-ray Disc. 21. A Blu-ray Disc where a cured product layer of the
ul t r agkigeenodifieddlispharsil A-typrptiainylate (@8epidimgainedathe mpeathgtrhenber
above-described 10 to 18 is |amnated on an interface | ayer on an organic
col or Phgtheneroxiés o dhag(a-3glecompbnent infS thel 3, nhencortan] ©018E (c-2a) The
Blu-ray Disc of the present invention having a cured product |ayer of the

ul t r aGPEPENeRUB B Rthedsitvedonpeight.itoa telg! eprtept @fs@ﬁet(crz%ﬂgmw?ﬂef}i aad |
i | sq .ref t _dielectric. | i rect i nat
on ant'B GateLCABP SRS Rt IS e SRR BIHG SNayjar (RhgomronRn perent izl é?éngefe ore
d . bility test, and high reliability i di i
gggnaﬁi%éﬁﬂ%ﬁo@éﬂﬂiﬁé e itoéﬁe%siﬂv'@@'raatyqi %e&@f@r‘gﬁ%ﬁ%ﬁﬁeﬁ Vand 5
oty b PRI (TRl el B MR BE M B Hmbdintothensal ni gn
o cur . . o &
rr:)gufﬁé@ﬁ?ﬁ%féf’éﬂénﬂw%é@gﬁg%&ﬁggﬁéﬁt‘;@g |0;%?@°¥?€%1 ttS #Hr?g%?gfbfz%i/ r) | ayer)

di r ectdyipbashNEhesteim AR aiaabsfaé,%ﬁpééx@.rzazgﬁggtélﬁgcbgh iir? ts g@{o@rm | ayer

or as a resin cured product l|ayer [am nat weén rtace Tayer and

a | igby vdighsBhitthBdcd sy of it 2B BlohotdboIPhsfzAtH HEADr N 9ap qosRleri ng
rrattel?yrecgr ding layer. 10 NbngFgrO%br}a‘ngzmt thEe I?\vent fHoﬁO %)8?5]

The ulveighv, ndseid- euthabliotal 88 ihted Me Sitkdvarle OEufabes M%@@hﬁbamen,t b8 an
(hereinafter, also referred to as resin conposition of the present

i nventigan)c conbeagarsc llgmenio} aontgiradde (A) represented by the formula (1) and
a phot opol yneri zation initiator (B). [0016]
15. The ultraviolet-curable resin composition according to the above-described 7,
wherein.
at least one kind selected from the group consisting of urethane acrylate (C-2), 5 to
15 mol polyethylene oxide-modified bisphenol A-type diacrylate (5 to 15 mol-modified
c-3a), a (meth)acrylate monomer (c-3b) from the below-described Group (1) and a
(meth)acrylate monomer (c-3c) from the below-described Group (I1) is contained as
the above (meth)acrylate (C); and
the total content of the content of the at least one kind selected from the
above-described group and the (A} component content is 70 to 99% by weight, the
(B) component is 1 to 10% by weight and the (meth)acrylate (C) other than the
above-described one is 0 to 10% by weight, based on the total amount of the
ultraviolet-curable resin composition:
Group (I):
(i) C5 to C18 alkyl (meth)acrylate or C7 to C18 alkylene glycol di(meth)acrylate, (i)



As the (neth)acrylate (A) (herei naft%r, also referred to sinply as (A
conponent) represented by the general” formula (1) contained in the
conposition of the present invention, any can be used as long as nis in
the range of 2 to 10. Specifically, it can include ethylene oxide 2 to 10
nol - mpdisfiiyadphgnoly (Mt hhaehyl at 88qs modified N se

cong?ci al) plyocg of m%reég%ﬂ?ée, cf?ﬁ%e)}/modm%% Cgﬁreﬂﬁgcgﬁtg qﬁ'a%?ﬂ

a
uct. For can nmercl y avairabl e "as New

Front penk8th Rty fn 8| Btricfurd: afdramy | IfrekiCIH I yaku
Co., Et ) angﬁlillewél/:\,rggﬁti er R‘?’MrPHaE-dggi\s/J\he e@ﬁ@%n@rg?@! '&?nﬂpgcﬁ%ﬁﬁy
Dai -i ghd Kogyo Seiyaku Co., Ltd.). In this regard, in the present

description, the superscript RTM stands for registered trademark. [0017]
The cOmbeptliof the (A) conponent in the ultraviolet-curable resin
conposition is usually 10 to 95% by weight, preferably 15 to 90% by wei ght
and ngicyClopentaratiy eyl (meglactyataei Ghtexraselib! i ndta)dmyiate, alimopylept: sai d
conposition (hereinafter, "% is "% by weight" unless otherw se

speci glveal gifmativaenylate or trirepylerargiyes! dithmthecexlaied product | ayer of the
resin_conposition of the present invention is provided on an interface

I ayer[q{))ﬂ%i Blu-ray Disc having an organic coloring matter recording |ayer,

an endBd RErURHORGCLY S P8 GEPPILPY H6CBFING dp (BRPHME IesP GRBotoment 1 1
which it |. % b i ght 90% I b . he 't ot al
amountTBrE AR et En G e adhe (7B ool Pt BroiBadi mehiest ofe
aoun . > OfE . S LA
compona e &Rl i B SR ha s e H b e M Thefhn &l e 4
pon : 4 o : . WAT CA T h

D% o Sevear e BB Rlete R Mo @b ARt A L ale. SRaPBUoun:

oA eSS f | ; |
0Nt oo )R Y Pl SR IR AR BT By (mettgfdd | S
to a br@cyi trheth)aeH e, ( Netip-ABulyRERpMedi@ ALY YRG! 1 SDRs eg.rié);st ics.

[ 0018] The phot opol yneri zation initiator (B) contained int

conpogi(mistimaofyldtbenor 3entecanveint dgmedtis)aaptiatearticularly limted but can
i ncl ude, for exanple, 1-hydroxycycl ohexyl phenyl ketone (I RGACURERTm 184;

manuf @¢t urmdy(eyhydbBA Speycaitetrgmetten@mal s)glycol)diacrylate,  poly(propylene

2- hydr oxy- 2- met h%/I -[4- (1- et hyl vi nyl ) phenyl ] propanol ol i goner

( ONE-Riyeolrtetipmethylene  glycol)diacrylate, polytetramethylene  glycol  diacrylate,

144- ( 2- hydr oxyet hox?/) - Ehenyl] - 2- hydr oxy- 2- met hy1- 1- pr opan- 1- one

(1 RGATY he9soglyeahistectethylensy Cigbcchseoeliactyaheni paly§)ropylene

2- hydr oxy- 1- (414- (2- hydr oxy- 2- met hyl - pr opi ony1) - benzyl kpheny11- 2- net hyl - pro
pan- 19'5/%%&6?%@@&@(%“4 19%90%% Beiede by cobietsp@sthyiensy Chegiveell s),

AR e T Bl i
TS RO S A BRSO 2ttt o hiesadobsrrm
L T o
ibisgpr qp!)y%_t hi ;)xant h?ﬁnde, 5 2 %’-t ri n(et%b%.zoyl g?p%%ﬁ?&&ﬁ%s?ﬁ?'ﬁ&'ﬁ?g@g? ,
ben%"y'?{?*%f?ﬂ, e B e S PRI 1 & o PRIt

an

(i} caprolactone-modified hydroxyethyl (meth)acrylate, caprolactone-modified
hydroxybutyl (meth)acrylate, caprolactone-modified hydroxypivalic acid neopentyl
glycol di(meth)acrylate, caprolactone-modified tris(acryloxyethyl)isocyanurate and
caprolactone-modified dipentaerythritol hexa(meth)acrylate.

17. The ultraviolet-curable resin composition according to any one of the



[0019] In the ultraviolet-curable regi n conposition of the present

i nvention, these as 19 the (B) conpdnent can be used as a m xture of one

or nore kinds thereof at any ratio. The content of the (B) conponent in the

ultraviolet-curable resin conposition is usually 0.5 to 20% by wei ght and

prefe s : an [ ; ; ' i_n

ompos t1 o p gty o O M R R R SO h B Ao L1 BB BEFERn e a

phot opelyeiRdri vedlid! @i tRtrhabb RY b L3 agent can be also used in

conbi Eatyiléon m t he aboveédesgr@?ggg)log%t opol yneri zation initiator,

accor dBngThe oReRsset yuraB nesirangohpesitibke avbbreihgar banwsasks i Bel wde

benzoi c acid 2-di net hyl am noet hyl ester, dinethylam noacet ophenone,

p- di mabbyé-gesoriibehe oo d 7awhdrat fiyd eltstic maduliisret Byuasd pRRRRE RN € 13611600

i soanyl ester or the |ike. The photopol ynerization initiating auxiliary

agent at a5°Gapon aniing theanldravidettclcabiwagsbecahpesitionbut when it is used

according to necessity, the content in the resin conposition of the present

i nvent Poft qusedireducy ob tonsittayidek¢yratisi igistn agippsitiv e cabbidiog 01 ahy oB% by

wei ght . based on the_ total amount of said resin conposition. [0021] The

( met hohteabave-descripgdr ¥l 9atd-er, also referred to sinply as (C) conponent)
ained,in the conposition of the present invention can

ot her .t h ( cont p

i ncl u%@- ?P%& ﬁ‘i e pitEpuQlefgyrahie JrainoFompPaltigRdacraidingy tor any ene of the

(meth ryl el . this regard, .the th)acrylate i.n the present
nvent POIE HERIHLTRTR T torclcBr LB fesint SO Blgth T I RoBtied o i y
limt - y. t ! te (hereinafter, also

ref er &gedf Ets:(%r lg?é?@?ﬁr)? Oga%ﬁéégﬁﬁﬁéaméﬁrr@%%% %’ygf ﬁ{éﬁe@'('ﬁ@Y Iﬁ%ﬁ:r yl at e

(her ebnafal &fjp,.ral e LN Pt a
(et h?ll::icfa\yleﬁraltttJ é%é?rlg%ﬁ\&ﬁéﬁ%r tgﬁﬁa tp((;(??gerte g’rgfce%g {Hc?) gg@‘ﬁ%%ﬁ?%%ﬁlﬁ égghrmnorrer
(0- 3) dorApasitibg bk - ARBON {Crahhi t and
the (& 3pOehoR Senfi UEhn] 80 i MR BERaREg! 1piP 35 IainEeR e
aboveingafadd 1896r 8ROXYrGaRICAGHN RlaBtef fFecbrd@adef unction of inproving
curing properties, and the degree of hardness and the curing rate of the
cured 13 product. Said epoxy (nmeth)acrylate (C-1) can be obtai ned by
reaction of a glycidyl ether-type epoxy conpound with (neth)acrylic acid.
A pr ebkdechifdhglipnardiph et her-type epoxy conpound to obtain the epoxy
(rret&‘)acr late (C-1) includes diglycidyl ether of glycol described bel ow.
The di%d8] for the above-described diglycidyl ether can include bi sphenol A
or al kyl ene oxi de adducts thereof, bisphenol F or al kylene oxide adducts

t her eof , RyerRgeay ddtedf e priesmnt inverticl kgvisges oxrate paatilwt tayerhertaef |

hydr ogen ag%ed bi sphenol F or al kylene oxi de adducts thereof, ethylene
gl ycofitragiosisausaiegiestbrompespiont 91 the present doveniieai on armétarfecs diyer

cycl Oé?s%ape eidrie é%asngilelec%?c!, P’a%?)pé'i'r&% I%ln%ﬁgtledac?nd a%hoergla;ﬁiéeéoloring matter
recording layer has a low jitter value before and after durability test and high reliability
in recording and reproducing even in use for long hours under high temperature and
high humidity and is easy to manufacture. In addition, the cured product of the
ultraviolet-curable resin composition of the present invention has a high light
transmission around 400 nm for Blu-ray and a suitable elastic modulus, so it can be
also used as a light transmitting layer (cover layer) directly laminated on an interface
layer laminated to said recording layer or as a resin cured product layer laminated
between an interface layer and a light transmitting layer, in a Blu-ray Disc having an

organic coloring matter recording layer.



[ 0023] The epoxy (neth)acryl at g, can be obtained by reaction of a
gl ycidyl ether-type epoxy conpound fromthemw th (nmeth)acrylic acid and by
ri ng-openi ng addition of the carboxy group of the (neth)acrylic acid to the

epoxy group of the epoxy conpound. [0024] The (meth)acrylic acid is
react gghcl fod Q=i @futgegmrt«]/@ng‘fo@ mol and nore preferably 0.95 to 1.1 nol
based on 1 equi val'ent o} t he epoxy group of the glycidyl ether-type epoxy

conmpofotd.5] The reaction tenperature is preferably 80 to 120C and the
reaction time is approximately 10 to 35 hours. In order to facilitate the

reaction, Tihe dlfapioeftenrgsletresinseordpesitioh YFtthe fiRes@XaRPEStiors efafter,

tri phenyl phosphine, 2,4,6-tris(dinethyl am nonethyl)phenol (TAP),

tri et Asnolrafermesl, tbetasaeedipl camprsition offl dné dprewedt t heehiits®. domtaiedi &i on, as
a polynerization inhibitor to prevent polynerization in the reaction, para
met hoﬁypﬂﬁémylatmmﬂmwmdim@e fardulehd) lainklea photdpelyaherizaisednitiator

exanpl e. [0025] In the present invention, the epoxy (nmeth)acrylate is
nore {#ef er abl y bi sphenol A-type epoxy (neth)acrylate obtained froma

bi sphférbol A-type epoxy conpound. In the present invention, the nolecul ar
wei gh flthe epoxy (meth)acrylate (C1) is 14 preferably 500 to 10000.

of pol ynyAFi 10 EBRTaCh GG LBy BRir bahen) alopy dRised rie rmeRy an dA)
o corat R R GaPESaulEly dha dhmBfH Rl ?eﬁgfa?%e%ﬁf ieamopetimal

(et o) SePPIoEts TP b PR ML L8 BRERRMTE S i 0o B0 %R0 MR (i n
o odur e e TR REIR Bkt T PLanBP et P heERCr  Ton

and tfeethik@ylamdren the cured layer of said resin conposition is used as a
light transmtting |ayer. [0027] The pol yhydric al cohol used in

synt hesi sThésé ben beaidangs &mehimariallpbeudtO- br eRBriphe 1HE@ caf @ exanpl e,
t he bel ow descri bed pol yhydric al cohol s. (1)

Al i phedrhoeotisihy dvaicahle aldlies Febaga8UPPHELD gviefdin n3= ZethyhathcRrgmlanedi ol

et hyl ene gl ycol, propylene glycol, 1, 4-butanediol, 1,6-hexanediol,

t ri meDayichbi gooymbeiyaperael it hand dlew FrantipetvdeidBr@zdiimeatiyh el 6,.and bi s-
(manufactured by Dai-ichi Kogyo Seiyaku Co., Ltd.).

In this regard, in the present description, the superscript RTM stands for
redgistered trademark.
[0017]

The content of the (A) component in the ultraviolet-curable resin composition is
usually 10 to 95% by weight, preferably 15 to 90% by weight and more preferably 20
to 80% by weight based on the total amount of said composition (hereinafter, “%” is
“% by weight” unless otherwise specifically noted).

For example, when a cured product layer of the resin composition of the present
invention is provided on an interface layer of a Blu-ray Disc having an organic
coloring matter recording layer, the content of said (A) component may be in the
above-described range while an embodiment in which it is relatively high, for example,

an embodiment in which it is more than 25% by weight and 90% or less based on the

total amount of said composition is one of the preferable embodiments.



(hydroxynet hyl ) -cycl ohexane and pr e{ rably an aliphatic polyhydric al cohol

having 2 to 10 carbon atons. (i1) Pol yester polyol obtained by
reaction of one kind of aliphatic polyhydric al cohol described in the
above-described (i) wth a polybasic acid. In this regard, t he

above- des 0 X J,- id,
pht hal i c gﬂé:agéﬁliogxgrﬁyggf%ﬁﬁ?ﬁjacféj}z:@@g% rlgi:)l:dg%e tgg{rjtg?ﬁtgﬂg%ﬁ (A g’p%ngl glféc aci d,

azel aappﬁﬁdnﬁateﬂ}eﬁ5@89%@%@@%@!@%%&%@1 |€1&Cbrbhﬁab kcfppr xxrrhat@V'Z)O fo

Caprol actone al cohol obtained by reaction of pol yhyd ic a and

epsi | 80%¢ar embotipnent in whickiivis rRetey raibRswt end8byobs ledah XaeRESes,

pol ycarbonate di ol obtained by reaction of 1,6-hexanediol w th di phenyl

car boaad déhe did tasedl drkéhe total aeounPof geidhesmposisioh 3s cRerofekamkriraplel v
02-04 aIkerne gl ycol s such as 15 pol yet hyl ene gl ycol, pol ypropyl ene

gl ycoPmbodiseeNtset r amet hyl ene gl ycol, et hyl ene oxi de-modified bi sphenol A,
and the |ike. Anong the above, the pol yhydric alcohol is preferably
pol yet her 'L‘p@p)}@W @mt%ﬁ%@p&pa@mtyaﬂlp vwheneaéae@eohﬁteemmmg weitightendf t hese
is pr \/ OX|nat 200 to 8000, nore preferably approximtely 200
to 30@61 3 artaﬁCf g#’i@ﬁ@”aﬁﬁ%i@f rRacsdipgzienal @h@menstﬁ:s The organic
polyi@gﬁ%?nate used |n syntheS|s of the urethane (neth)acrylate (0-2)

inclu for exanple, isophorone diisocyanate, hexanethyl ene diisocyanate,

tol yl ene S l.ene. di.i.socyanat e, "

i pheny! mlFapao R A0 @%?Pcﬁym%mﬁdaﬁ |Gy £RBIPSHISNe Obrihene
like. s h y er, [0028 The
nydr o8 et Faaush SR8 "HaEi b BEEYARRE, MRl e. LR2C Rlparte

(et h) ag u f hydr,0x ic

hydr o?:ar E)cl)dn)@br?rgtﬁ ﬁeﬁ%PhMiegggwgh?g%@ﬁy%%& ﬁ?ﬁ %aﬁ ﬁ atcgﬂgﬁag 5—’3 &hé

hydr ogyesia I ( nEekéh | at e

di et hgl oil %m ohexyl %r?noér?o o WE%F%EWQ/M&E{ m‘%ﬁ M’@DEP%@E%"""D&‘”O'

(et ylaprydat e. [ 0029] The synthesis reaction of the@RevririHegf,hane
(meth)acrylate (0-2) can be carried out as follows for exanple. That
is, th@w@adrmypﬁqmy@heamwmycﬁom-&adeww H-progapol-yhy d(IRG ACCEIMso t hat
t he i socyanate group is preferably 1.1 to 2.0 equival ents per equivalent of
the h3&h%xy gr ougnufacidrethe mi xbyre isQiBAct ed @pexialtact i onChenpesls),ur e of
preferably 70 to 90C to synthesize a urethane oligoner. Subsequently, the

hydr o&@y@mm éﬁtyl(%rﬂwdmpzrmﬂihylspmpmdi)menryﬂmamye}wmmjmrgpmﬂ so that

t he hyd Y is preferably 1 to 1.5 equival ents per equival ent of the
i soc F@‘gé IRBRNY t A87 i m@rrte’aiﬁyrecéa&yed CdBA70Specialig t Ehebticala),t he
inteﬁggd ur han L%geth)ac | at e. ref erabl e uret hane

( et %Xy( nylgke W&@eu@%%\% E t@ﬁaémairéifécw%ihye@l%i ng

pol ye§pt)eec§|aﬂ Y?%lem%algfl 3% Qjerchﬁ&r%glhyﬁ pghheen gph nq%jocne (DAROCURRTM
1173; manufactured by CiBA Speciality Chemicals),
2-methyl-1-[4-(methylthio)phenyl]-2-morpholinopropan-1-one  (IRGACURER™ 9Q7:
manufactured by Ciba Specialty Chemicals),
2-benzyl-2-dimethylamino-1-(4-morpholinophenyl)-butan-1-one,
2-chlorothioxanthone, 2.4-dimethyithioxanthone, 2, 4-diisopropylthioxanthone,
isopropylthioxanthone, 2.4 ,6-trimethylbenzoyldiphenylphosphineoxide,
bis(2,4,6-trimethylbenzoyl)-phenylphosphine oxide, bis(2,6-dimethoxy
benzoyl)-2,4,4-trimethylpentylphosphineoxide and the like.
[0019]

In the ultraviolet-curable resin composition of the present invention, these as



1.6 alcohol and using 2-hydroxyethy|,6 (neth)acrylate as the hydroxy
(nmeth)acrylate, for exanple, urethan€ acrylate (c-2a) obtained fromthe

t hree of polyester polyol or polyether polyol, polyisocyanate and

2- hydr oxyet hyl acryl ate. I n addi tion, urethane (nmeth)acryl ate obtai ned
usi ngy oy r | i i.ght of
appr o ety B S B e AT Ak DO O SE K P KR a8 e00) 1

one ofrhar &diREAPLE tHéz(Pgaé&néaﬁérﬁ}) @f{'ﬁh’é Aisviolet-curdiis ]‘r@@ir’ c{)@lp@%i’ﬁgpcﬁses’

ur et hane (nmeth)acryl obt ai ned reaction of a poly 02 kyl ene
gl ycolishawi 06 @ 20%a0pvdighneir@hpredéradRpn axi 108% alyywaRiht asd8Q anrdidgmr e
preferably having a nol ecul ar wei ght of approximtely 300 to 1800, a 03 to
C5 al &yloeméofsyidabsini coophayittme dii socyanate and a hydroxy 02 to 04
(meth)acrylate is one of the preferable urethane (neth)acryl ates.

Furt hgl0#®e, it can be commercially available as UX-0937: pol yether-based
uret hane acryl ate (manufactured by N ppon Kayaku Co., Ltd.) and the [|ike.
The nol eclit afdiiengan asiine laduhetikanehicheah)ca phatepqgme)izato pinifatingbl y
approxi mptely 400 to 10000. [0030] . The (nmeth)acrylate nononmer (0-3)
used a4Xitigy @eeNh) 62h yhat alsoo)usechdp cRETPITE)orc oMbontie , aoetgesssibednent
and (0- 21)9 Cf) onent i.s not garti cularly limted and can include the

bel owWPIROPPIYREZAYRB1 BitiRtar oASFOrEING HEcRSSHY oARIINgHARE dhatike veniel cgn
functjonal) th)acryl ates. . For_exanpl,e,. the nonofunctional

(et h%’%cr e 2 ((w&%q%%r yl BESZRIY i ngaB’ﬁié (néf‘i{?"&@?v%‘mo%fﬂ up) &¥€the
(0-3) cifical]l. i fied by the bel owdescr,i bed
conpo%'nﬁwlgﬁﬂﬁc%%@%@fﬂgﬁe’ (i )Sﬁ?ﬁy%!n EFQF%‘FabI yaBF? to @%@ae%ﬂakyl

(et h).ag ; S . SQ0 )-achyl , H$Qa ryl.ate,
| aur y%%trﬁéﬁﬁ}@#gp %@Ei é@ge%%éhﬁrr‘ge@ %?é@rg a? Fég S;T Z‘Er W@?M%@fa&&t e,
cetyl; 1R) i } 1 y :

et e B S e R, e Y P 598t e e i ng

such suddd ay¥eoatRCRNActEBRI) ACd Lbatedt ih 390 9EEM! i o |
di cycl opent enyl g?r:yl ate (f't?)% exanpl e, I17 FAﬁCﬁﬁ_ﬁ%ﬂQ?&%%fﬁ%ﬁ%ﬁtamur ed

by Hi ihaehiiorClranduzaty 0005 td-6%. By weight ehanseiceayl weth g, @f Wi gt dska

exanpl e, FANCRYL FA-512A, manufactured by Hi tachi Chem cal Co., Ltd.),

di cycowopentaal ameunxyfeddiny Fedimebmpasitiphat e (f or exanpl e,

di cycl opent enyl oxyet hyl nethacryl ate, FANCRYLRTM FA-512M manufactured by
Hi t acl@®02Chemni cal Co., Ltd.), dicyclopentanyl acrylate (for exanple,
FANCRYLRTM FA-513A, manufactured by Hitachi Chemi cal Co., Ltd.),

di cycl opehbanyiethachdatey(Gt @erdioaftex ags mfeFaNCRWIRTV #\{(6) 8dMpearafact ur ed
by Hitachi Chem cal Co., Ltd.), 1l-adamantyl acrylate (for exanple,
Adanme?igt dhal (M fendeinad da the P@@ﬁpﬁglen@%/m eeesenttigvgntion can include

2-met hyl - 2- adapantyl, acryl ate (for exanple, Adamantate MA manufactured by
o (LIPS A G 2Ving @ o sheird 55 Glbiiia § I EUNFFANGY! OroAPx JrTE.
Adamant at act ured |dem t su Kosan Co., Ltd. d 1-adamantyl

et haoear G e FERHIAEHAIET Rbhissiat BN padurans srebibyHlaa 48 kos an
Co., o 1O ] i | vpr.opyl epe oxi de-nodified (neth)agryl ates such
as. bl b, ot ipyilstieP TRIGRY | PES. BB BT oot Ere B GhRREHpRIES

nonyl| C d t tr] ne o] | at e,
or gt@%ﬁﬂﬁéﬁéﬂg}aéﬁiﬂow %ﬁég ?ﬁeta{%ea@?ﬁaf: g}s?{pg)ﬁ%hsasaﬁ%gxLc"gygm%/tl%éh gl ycol
(et N P ono Pt

(ot 1y e BBt B e B Pa iR 2P 1P it

( met hhesthydcryiaterbemBbyt eReremdres: ravdirkl ed a@%ﬂétﬁ)@drﬁh&dn%@sﬁmgdﬁ))aci d
|1 C2 or C3 al kyl e

(nmeth)acrylate, specifically, a ene’ oxi de- nodi fi
(et hgratttiyé dike otepotad; the( (A) coaiiddlsatt gie{0odi EbedoRyer exy He t0-F5 al kyl

(meth)acryl ates such as caprol act one-nodi fi ed hydroxyethyl (neth)acryl ate
and capnpdreaxttasscribdd Bbede lwpdriexydad.yl (neth)acryl ate;
[0022]
The above-described epoxy (meth)acrylate (C-1) has a function of improving

curing properties, and the degree of hardness and the curing rate of the cured



[0032] (v) further, as a rmnofunctllgyal acrylate other than the
above- descri bed ones, for exanple nzyl (meth)acrylate,

t et rahydr of ur furyl (rret h) acryl ate, norpholine (neth)acryl ate, phenyl
glycidyl (neth)acrylate, 2- hydr oxypropyl (meth)acrylate and 18 the |iKke.

The ( cr t : - ction
BRGSO seRRC bBRINCESY B0 DPA vt e
Ilke)egp{erq @Bbbeakbod - re the ultraviolet-curable resin
conpositi o%bo btﬁ% prgggrr}é Wiﬁv@ﬂ%&?gﬁg %Mggrred as a light transmtting
layer. A prefoabexanpdieyl fetfierdtyBbuechayy Dbesmpbaytingo abh@iigafieC &R1QT i ng
matter recording | ayer, the above-described function is perfornmed in a
Bl u- r ayeBi)sorylsie(@- 9 incluges pighgidy! ditesrast gfcdl lesolibed@ibeloet - curabl e resin
conposition of the present invention is lamnated on an interface |ayer
f or med onThai glyeoidanthe ebbdes-degentmd diglycdydredhargcarayrentudee bispatnok Ai s
directly contacted with said interface |ayer. Anong the above, a C5
to 018kylener exidsl pdducisothereyf, disghenatef hyaalkiene axte medustd thereof der t o
adjust the elastic nodulus of a cured product of the resin conposition of
the ph¥degen; addad bisphench Apperadrdene axdgr@ddeptsctharaphigresens asidegonent
ajitrer value can be | ower I\/ai tEfer bl e anong the 05 to C18
(pr ef ’PQBWOEO %o aﬁ‘!%“eapfé@le? &*fﬁga tééhw%w a{w%ﬂ' REGRMglte 9Iaeh33]
The pol yfu ctl net h).acryl at e norre in the ab escr
(ot Pesnsil BBR3hRERRBNRS) el SRl B oiebeh s Ay b adlartiHPeinagi ng 2
to 6 groups descri bed bel ow. (|) The (neth)acryl ate
nononé?gélgavﬁlg%z‘ﬁ%net h) acryl oyl groups as the (0-3) conponent;

I tcanfh ﬁdecycl ohexane- 1, 4- di net hanol di (net h) acryl at e,
cycl ohexane- 1, 3- di net hanol di (rret h)acryl ate, tri cycl odecanedi rret hyI ol

di et h) aghygl oy (EQUN AR eakBEATAR R OBS rdmaiast It dhapgpcKayaku

Co., Ltd., tricycl odecane yI ol diacrylate and the

gl ycobpahiy a@hbbaﬁwmwhém%tm@m YRcriARRARNG- ﬁhpﬁﬂ}éf BBS@EOH fN' ppon
Kayaku Co., Ltd., dioxane glycol di acryl ate and t’he T'iKe neopenty gl ycol

di ( methle) aerbdwt group Qﬂcﬂh@pembﬁgﬁbryqib(ﬂﬁﬁhicﬁ%w abSxy ?r@u edfaﬂﬁﬂ' OXy
di (neth)acryl ate, ethyl ene oxide-nodified 1, 6-hexanedi ol di (et h) acryl ate,

neopeatypoghy.col di (neth)acrylate, 19 (poly)ethyl ene oxide-nodified
neopentyl glycol di(neth)acrylate, hydroxypiyalic acid neopentyl glycol

di (rre[L()ﬁ)Zébryl ate, polyethylene glycol di(nmeth)acrylate, polypropylene

gl ycol %mat h)acryl ate, ethyl ene oxi de-nodified bi sphenol A-type

di (met h) a¢he (atedh)apric @citbisyepolegatta tatineofdk® te 4 foriof Aed mydreghetesbli- t ype
di (net h)acr Iate and nore preferably ethylene oxide 5 to 15 nol-nodified
bi sphédeltoAl-{lypel G@%ﬁﬁaf)ﬁ)h@ﬂywa{@é%ﬁf th@&p@yét%w@rﬁ%tb&.g@m‘m(ﬁtmerehrpe
phosphorl c acid di( crylate and the % s

P ov oS PP UBHGe. sor%ﬁé%ﬁm PRl - ’%Gﬁf?r@(ﬁ’%lgé)p%rﬂ 0°G. pghene

o, E}e%%ﬁﬁvrﬁ'maés% SBT3 e 2 B B B e AT 8L,
7" o HE o i Buckeay. olory) St ile, I b Aeatir et e“ﬁ@%g‘é@ iate
zlil go%??ﬁ%&@hahﬁﬁé@%ﬁg@ usequApigfr ugfa%{&ﬁ%h@l agéftlﬁéé%% a%ﬁus ﬁ#rﬁaa(rzﬁr ed
Produgiiofde t Higd F %) NikEOMPRS dddior Na® BN §JRyRBl Sl 9Bhibitor to prevent

polymerization in the reaction, para methoxyphenol, methylhydroguinone and the like

can be also used for example.

[0025]

In the present invention, the epoxy (meth)acrylate is more preferably bisphenol
A-type epoxy (meth)acrylate obtained from a bisphenol A-type epoxy compound. In

the present invention, the molecular weight of the epoxy (meth)acrylate (C-1) is



[ 0034] (H The (meth)acryl ate ng onmer having 3 (neth)acryl oyl groups
as the (0-3) conponent; it caninclude

trimethyl ol propanetri (nmeth)acrylate,trinethyloloctane tri(nmeth)acryl ate,
trimet hyl ol propane pol yethoxy tri(meth)acrylate, trinethylol propane

pol yp | yl ate, trimethyl ol propanepol yet hoxypol ypr opoxy
tri (rrEt )@g%:bﬁ{/?gggé I?%)?lgtg[ (met h) acr oyl oxyet hyl ] i socyanur at e,

capro[m(-;ﬁine- nodi fied tris[(meth)acryl oyl oxyethyl]isocyanurate,
pentaerythritol tri(nmeth)acrylate, ethylene oxide-nodified

trimet hyl ghprgpareuisthdmethagasyaite (CPZ0BMIRAR e8I Rsdrdhfdrasblyhydri
trimethyl ol propane tri (meE h)ggry ate(anc} the |ike. y‘[10035] %%Iyl |”)C The

(et haleohyl, pos/isomyanete day arigyddoXynehéthaadrylaty cogipoups. asidrBespelifihlly,
conponent; It can include B pentaerythritol polyethoxy tetra(neth)acrylate,
pent aiérgarhiet obtairg@l by reaction of polyhydric alcohol with polyisocyanate and by

pol ypropoxytetra(neth)acryl ate, pentaerythatol tetra(nmeth)acryl ate,

di t ri RN &f freophignakurciiare higemer wite a ygrery &weti)hciviaié compound.
tetra(net gzaacryl ate and the |ike, %0036] . (iv) The (meth)acrylate
mononmer h&@thgrEhaRedmeitesndste Gr-8upasdenttieny of ayjussnpdhentscosity o;u can
I nclude di pentaerythritol penta(neth)acrylate, caprolactone-nodifie

di pen&&e?@ﬁp%P??‘&Pg\&'é?ﬁt%f(tl’?ﬁt%?a‘érswaﬁéﬂ%én?HBG|Ef'ﬁ%f!c egitys in the cured

product, and of improving mechanical properties (reducing warp, distortion and the
like) when the cured layer of said resin composition is used as a light transmitting
layer.
[0027]

The polyhydric alcohol used in synthesis of the urethane (meth)acrylate (C-2)
can include, for example, the below-described polyhydric alcohols.

(i)  Aliphatic  polyhydric  alcohols  such as  neopentyl  glycol,
3-methyl-1,5-pentanediol, ethylene glycol, propylene glycol, 1,4-butanediol,
1,6-hexanediol, trimethyloipropane, pentaerythritol, tricyclodecanedimethylol and bis-

(hydroxymethyl) -cyclohexane and preferably an aliphatic polyhydric alcohol having
2 to 10 carbon atoms.

(i) Polyester polyol obtained by reaction of one kind of aliphatic polyhydric
alcohol described in the above-described (i) with a polybasic acid.

In this regard, the above-described polybasic acid can include, for example,
succinic acid, phthalic acid, hexahydrophthalic anhydride, terephthalic acid, adipic
acid, azelaic acid, tetrahydrophthalic anhydride and the like.

(i) Caprolactone alcohol obtained by reaction of polyhydric alcohol and
epsilon-caprolactone.

(iv) Polycarbonate polyols. For example, polycarbonate diol obtained by
reaction of 1,6-hexanediol with diphenyl carbonate, and the like.

(v) Polyether polyols. For example, poly C2-C4 alkylene glycols such as



(v) The (neth)acryl ate nononer havi nig, 6 (neth)acryloyl groups as the (0-3)
conmponent ; |tcani ncl udedi pent aer yt hrit ol hexa(met h) acryl at eacryl at e,

caprol act one-nodi fi ed di pentaerythritol hexa(neth)acrylate and the |ike.

In this regard, the (nmeth)acryl ate nononer which can be used in the present

[ ' ti I ' | oyl
ar oupe. ST U G 48 sp e Py R P Fat S akBker )
| i st egdxi@BowBdifith®idIRIND) ACEXH #h& ik@nomer (c-3b) described in Goup (1)

descri bed below may inprove reliability of recording and reproduci ng of an

obt ai ned Blori@th®i sisovsheieus 88 hy@EetAeshoM ibhpﬁaéra@apg%tﬁae%%w%t, SO

it is one of the preferable (neth)acryl ate nononers. oup (O: i) 05

t o 0lpolgkkigr poivel.h) Bies whatage mokkuks welgioadnthedarit fretarashadghrokiseasy!
(meth)acrylate, lauryl (meth)acrylate, 1sodecyl (neth)acrylate, stearyl

(met hy@@ripl 8060, verg| preferehlyaepptadeatdls @O i t3000( avt huatbiey | @tfsrably
tridecyl (net h% acr%l ate; or 07 to 018 al kyl ene glycol di(neth)acryl ates
such arpraxgpalply 0pita §80Pr opanedi ol di (neth)acryl ate, 1, 9-nonanedi ol

di (meth)acrylate and 1, 10-decanedi ol di (neth)acrylate; (H (nmeth)acryl ates
havi ng a BOPyREERENERHFOErRNIRyEST i FUBhERE St Hethane (methactyiate

I l. I | -t et t hyl [ [ ) di | at e, pol [ I
RRAY R v R A SR RO R e g R A
di acr

plol y(@‘ﬁ%ﬁ%nga?‘%@nﬁf%t r’%%rf%y_fjg%“d’ir/‘@&ﬁ*) ﬂ%??ﬁ@:???i??gﬁfﬁ?ﬁy?@zf%recm
di etk bR LR Ahufeob) R A e SRR B aTBO aine 8 ¥

polyp6@ﬁ¥%%Q§ gl ycol (neth)acrylate, polypropylene glycol di(neth)acrylate,
pol ypr opyl ene oxi de-nodi fi ed nonyl phenyl (neth)acryl ate, pol ypropyl ene

oxi de[gmggj fi ed neopentyl glycol di(nmeth)acrylate, polypropyl ene
oxi de-nodi fi ed 1, 6- hexanedi ol di (meth)acryl ate, pol ypropyl ene

oxi de. oAb ol dosphenat bR abr(pBitY aRen Bf S ANLIRTAONK LrbpaRy! ene

gl ycol (neth)acrylate; (i1ii) caprolactone-nodifiéd(neth)acrylates such as

capr ofnaethiaeylats (€2 dntivdeoxive tdxumlaetydragy Ydate Cacaitetiaaiyencamehf i ed
hydr oxybutyl (rmeth)acryl ate, caprolactone-nodified hydroxypivalic acid

neopemsth)adrylatds si¢imesatoyeihg, (nethjadrdeteyredmodigropd (meth)acrylate,
tris(acryl oxyethyl)isocyanurate and caprol act one-nodi fied di pentaerythritol
hexa(fsiroydertyll atreeth)acrylaibe dbostyhdsotoHeeg! ( meot) admdtialzeryimieomand ( c- 3b)
is used, according to necessity, in the resin conposition of the present
inveHIHCBﬁXY@pIﬁ@‘EﬁfQHWB}MYIa{m reliability of a cured product |ayer of

t he rgﬁi n, conposition of the present invention, and an obtained Bl u-ray

Di sc [PREPEfromis excellent in recordi ng properties.

The synthesis reaction of the above urethane (meth)acrylate (C-2) can be
carried out as follows for example.

That is, the organic polyisocyanate is mixed with the polyhydric alcohol so that
the isocyanate group is preferably 1.1 to 2.0 equivalents per equivalent of the hydroxy
group, and the mixture is reacted at a reaction temperature of preferably 70 to 90°C to
synthesize a urethane oligomer.  Subsequently, the hydroxy (meth)acrylate
compound is mixed with the urethane oligomer so that the hydroxy group is
preferably 1 to 1.5 equivalents per equivalent of the isocyanate group, and the
mixture is reacted at 70 to 90°C to obtain the intended urethane (meth)acrylate.

The preferable urethane (meth)acrylate (C-2) can include urethane

(meth)acrylate obtained using polyester polyol or polyether polyol as the polyhydric



When the el astic nodulus of a cured product |layer of the resin conposition
of the present invention at 25Cis adjusted in the range of 0.1 to 100 MPa
and preferably 0.1 to 50 MPa, a Blu-ray D sc having said cured product

| ayer on an interface |ayer |lamnated to the organic coloring matter

Lbove ool BKE LI PR e A ERRSL A% PERET Ey (IR Rbonate DS "
ones @ﬁampﬁe,(mmﬁaﬁ%ﬂy@ét@_ POMBhtdicaPWom ane fh’f’eé%(ﬂ;&éﬁ%r ﬁoﬁycﬁtaﬂei mpar t

nore excellent recording signal characteristics and t 0

Bl u- r pylyBtres p@ﬁyd!{}ﬁ;iﬁ&@@ﬁﬁaté RVETL-hpdroxydfhyl acrylatdhe repeating number of
the propyl ene oxide unit in said propylene oxide-nodified (neth)acryl ate
(the nunbér afiditibe, rdtHaned (maltelrylstepratteinabl yusampr gotyeaee! yolot wrl5.
When the nunber of (neth)acryloyl groups in the nolecule is large, the
nunbepolybtiengolsdntivied avmlobesubdr weighpoiamprexienaiziyd( to 0SS @rafetablV ar ger .
For exanple, in the case of one (neth)acryloyl group in the nolecule, the
r epeafoigFURRINBEIghbET 8GR i BRY) ismmeoxii rrefarable retr@neuimbeth)arfrytates. nodi f i ed
noles) is Brefer‘ably 2 or nore, preferably approximately 2 to 20 and nore
pr ef er abl FUEPBF dRiSeERFgses, setigne | (mathacidae ebtaings pyrieantigorafiaopplygr oups,

LE?J@?Z%M%&@%%%&{%% E%p& r‘a’rﬁlﬁ%&ﬁ% ‘é{ﬁlgl eek’giaérﬁx%nééeii 36940 dageereimat of y
1 P r [ n i de- i fi r n
e A AL Bl R
(et g RSl BEpRBENS aheRyhRE! SR A TR LEIRGERARETE e
pol ypér?f%’%ﬁhﬁ{éepr%lfé/@ﬁle &mﬂ%ﬁlﬁﬁ%@h &y%%’g‘l ncl ude, for exanple, BLEMVERRTM

AP- 150 e repeating nu e’ propyl ene oxide unit is 3), AP-400 (the
Ci _ ! A , 5 Ci
repeat i ngrHABRRoRS if Eﬁnpéé’g;éhﬁﬂérc%i gvéﬂélbt[e {%e@%'ﬁgﬁmé‘g’f/gﬁéﬁ"ﬁaﬁeﬁa | Ng

nunber of the propyl ene oxi unit | ) and re y NOF

cor polirethat atiyladdinbhomctl e HON o@nyéi[\pm obye®d.) dhlims hkacryl ate
i ncl udes, for exanple, FANCRYLRTM FA- P240A (the repeating nunber of the
propyl eneThbyrmlecttat Weigh) dAnthadFArBREDS (ikeh)aepestti g-mg@%ref@cra[@l?e
propyl ene glycol unit is 12) nmanufactured by Hitachi em cal Co., Ltd.;
t he papypriopyteenEl®id t&0Gthdi fi ed nonyl phenyl (neth)acrylate includes, for
exanple, M 117 (the repeating nunber of the propylene glycol unit is 2.5)
manuf[8880F ed by Toagosei Co., Ltd. and New Frontier RTM NP-5P (the repeating
nunber of _the propyl ene glycol unit is 5) nmanufactured by Dai-ichi Kogyo
Sei yaku Chhe (medhlacatidter menestdidiy8) Lpedm bee(noetpiatryiate(G) atherl thne
includes, for exanple, NK Ester AM 30PG (the repeating nunber of the
propy@&ﬁ@%‘?%ts il cp@poneghand Ke-3)i sunpeneiitde not eartisplaly imtekandr a
Chem cal . Co. %}td. A | r%qerr nunber . of the repeatir&g nunber of the 23
pr opyffaéh@%&% e 9%19{""@? IbedampnefunctienalepreBe Y HCHARBIWreferably @ 56
pr ef | 0,t0.15 a nost preferably 12) such as that of the

St eitesd

abov 'l eads to excellent recording properties and is

(et by scryarEemBionar mopRi iR ahhad TR By EeV B Rt ghe """ °

P oquFARCrAEE GToBP o5 the (E2) CARESAR G nd SBERRcAl, BREARASY b e s>
pr ef esadheictribbe coRRIJURE! VI fenemer (G- 3) for such a purpose.

(Meth)acryl ate monomer (c-3c) in Goup (1D dicyclopentenyl oxyethyl
(et R)aoyltat €181.(frdigranedbpl todic 18t BIALT rhéthSacrfiaREO R BN @sTligttyi
di (meth)acrylate, tripropylene glycol dif(nmeth)acrylate or the like.”
The ghmteyabedatd, Ednfyrétistiaecates EPAGRRIth (aerdsle, ek WeaR)ae@afdi ng to
necessity to obtain, in sone cases, a cured product having | ess change in
t he elteatyi ¢metidaktndatef cehd (metbihopylathydsochydstyb (netipecatateeandandecyand a
sui tabl e degree of hardness. [0041]

(meth)acrylate;

(i) acrylate compounds having a C7 to C10 aliphatic ring such as tricyclodecane

(meth)acrylate, isobornyl (meth)acrylate, dicyclopentenyl acrylate (for example,



In the ultraviolet-curable resin conposition of the present invention,
these as the (C) conponent can be us d as a nmixture of one or nore Ki nds
t hereof at any ratio. In the present invention, a nore preferable
conbi nati on of these as the (C) conponent is at Ieast one kind sel ected

from EARIGROUPCONSH SHIRG ahatiiellRas (BPtMiAseN| atachied) (o ef etably

pol yet her urethan met h) acry ate eth ene Oxi de

bi sphergtiopentenyidkyelii/ @lchb(éte((m%téwa%%t&'rﬁﬁ\ﬁa:n%@, gg@t A%%Pgﬂa%ﬁ%d by

diacryl ate, and’a conbi nat’i on of at |east ereof IS nore

pr ef eraatei Chemicdda] Lig.), s copingsdic 66 O&Eéth(yplméﬂmi’@@% (o exBeple,

ul traviol et-curabl e resin conposition of the present invention is usually 4

t o 89ehchylopentntyloxyetfyer mithyadyltte, SAUNTRY n®MVe Fx-6f eMAbManLeadtere@O%yby

wei ght based on the total anmount of said resin conposition. In addition, in
sone tidgesi, ChiemicainCent Lisk), tdieyd @ertanpoaeniatanifobexatmpie, SPANCR 2URB0% by
wei ght and preferably 40 to 70% by wei ght based on the total amunt of said
resi nFG&ﬁfglmﬁbﬁfacmred byrditadhe Chennieal @o+ héd.), @@@@p%ﬁhyioﬁeﬂmery(lﬂel)

conponent or the Bg‘/ omponent and the (0- 3% nponent are used in
conbl ffat f36ﬁm§£e tFiﬁN@ L@Bﬁﬁ&‘l@?\@m e Wapiteatt Véﬂ'taﬁhbﬂh@mlﬁ@rc@né-ttbb bot h

of th onents |s usual 5 to 50 parts by weight and

pr ef e??& r?ﬁ(WEﬁg‘% gPS/e @fnpge ffﬁl%’&ﬁ‘qtﬁ%ﬁx\@%%ﬁacF%@ﬁ@dﬂﬁ@@l"@u Nt he

t ot al m)utof IS 0 parts i gh and the rest is
t he (8-%3) Worfe tﬁ%ﬁ%ﬁ%@onﬁﬁ%éﬁ? @’ us® mm%a é@%aaﬁet% Mg

parts I p I’OXI o /5 rts i ght Wnen
Phe. t BELHERERY, 30”3" By Rokadt ﬁgm Te5eBy ?-sadsym%ﬁw enalt @1 " e
prese n | nﬁ@rﬂk th (0-2)
corrpo%%ndtqﬁ%urg‘td ane rre{?) acryla ?bt)ﬂ ?%eﬁ{%‘n% ﬁp%ne t% ((Lﬁét)h;éggr yl ate
TonoNEI AT SR IRRIIBR (16) o8 wezgrtﬁb rHané‘Péﬂ?ﬁlE\W%ér?ur?aé{utr%'%tb&eidéﬁ)ltsu
conponent is one of e preferable enbodi nents ur nore, 1 n the
abovexgess Odbaddnr ef erabl e enbodi ment, an enbodi ment in which the (c-2a)
conponent |isted as the above pref erabl e urethane (neth)acrylate is used as
t he ujo@Bhpne (nmeth)acrylate (0-2) and a preferable ethyl ene oxide-nodified
bi sphenol A-type di(neth)acrylate (c-3a) is used as the (0-3) conponent is
one ofiiijt pelypooeylpnef exidbinecdifibo dimeth)scrylb@ HJuch as bbiytphﬂ)ymét@@e?‘lycol
invention, in order to obtain a cured product |ayer having excellent
r ecor@h@t@)@ﬂm@& t i EgyRogy@nsuf ¢idé-emditiedr eengibhbaydnessth)aoryletdodngent in
whi ch usually the (C) component is further contained together with the (A)
corrpo@ﬂ@ﬁloﬂﬁ‘@r@ﬂb‘eoa) covpdnentmets)gurebee.abl @ ethylane t hexigbewedifiede ratio
of the tfc%s of the (A) conponent and the (C) conponent based on the total
anmount™ Qcﬁléa Q-)?SI ﬁu%nﬁ(’im @ﬁ‘“@ﬁh éji%@ﬁ@lnley Q‘@G@lbgp meihiparylate, novtbylgne

t he (%Xngg)moﬁge%ontblgﬁé%? O&hé’“@ép Be'c( %ﬁd@ n&f‘ fil,),@(:ry (((:a grmBﬁent is
t‘ﬁﬁai%)%’d%%%ﬁ%@ﬁs%wﬁéf?%@l%?@%@ﬁﬁ Phiai caser 1 hire{“ﬁifeﬁé‘sed .
ox! decgdalfch Cumhendiofotd BEadl A EBHENTHIN R B ARl fd™), comPonert 1
and papt iceptAatibnBLABERRR! Yiydfoxy C1 to C5 alkyl (meth)acrylates such as
caprolactone-modified hydroxyethyl (meth)acrylate and caprolactone-modified
hydroxybutyl (meth)acrylate;
[0032]
(v) further, as a monofunctional acrylate other than the above-described ones, for

example, benzyl (meth)acrylate, tetrahydrofurfuryl (meth)acrylate, morpholine

(meth)acrylate, phenyl glycidyl (meth)acrylate, 2-hydroxypropy! (meth)acrylate and



In addition, in the above, a nore prfgerabl e enbodi nent can include an
enbodi nent in which the (A) conponent” content is nore than 25% by wei ght
and 90% by wei ght or |ess based on the total anmount of the (A) conponent
and the (C) conmponent. Further, one of the other nore preferable
enbodiyepts can be an enbodi nent in which the (G 2) (urethane acrylate)
conponent content is O or |less than 30% by wei ght based on the total anpunt
of the (Arhe RPORE ' ' [ it |
cont ai ned i nqggmgﬁ%ﬂ?{%?bpgﬁéﬁpr ef er %?@%ﬁ%&@y%ﬁ?éﬁﬁdﬁn +sts).
[ 0043[mproving hivohddidal Props@ee @lppReskigeherabhrteIBeHIEMS ikErsf An
conpositions) of the resin conposition of present invention contalning the
(A) coppicaiedise (BhergB)Disomrentthandtihpl¢tQurabp ensntcolessdiidediapeve wil |
be described below. "% represents "% by weight” unless otherw se
speci piasa&nt inveotien js formed ds a Aghetrdsosthitieng layar.whi ch t he (A) conponent
content is 10 to 95% the (B) conponent content is 1 to 10% and the content
of anot her FaEgKeMpE. doher Bitheay Plse hiaying an @ganisrpoleeingsmetiddiedording
descrj bed | at er% is O0to 15% based on the total anount of the resin
conpo§VElotheofbeyredpsartast funsliehtis drerfaimed e ar BitraysDisgewheye eonpedent ;

is nore than 25% and 90% or |ess or (ii)

? ﬂg gh’?ﬂd@gf '%Q%Oﬁggg?t@f%@ﬂé?%@?a%%f‘ési@@Ozwp@sﬁti%@f g PeesRsdARYRNtC® iBer 0 or
commoltERsr 2 REAER 0 b Bar ek eud e o Pl (O
of (10 SRRt L Br et SEE S5 a B R by v eaction of pol yester
oty at e ARTIFIHARoVER EHEIC M [ heROuMY KONGRS off (REMALSRELR ot o

-3 i ) . T . ' di
o T haS A AT Ao SRR EEUBE b cdred RRoSEIRR i refine" @' M
oxi decdfipb&iiof Cof3the gﬁé’%}ﬂemfehﬁo@ ihOg 1§’referébieTfP§n§‘éTb0§%”%Hta?ﬁwrtﬁiigng to

t he above-descri bed or 3, wherein the content of the {c-2a) conponent is

zer o eombesentt alitt80%akye vahdhd 1aner.t bosiobrfe MM efho®s thBeCS cn2e)s
conponent and the (c-3a) conponent is 10 to 85% by wei ght based on the

t ot al (pasfeumtly &7 toh@ 18 kglofmeth Etrylates sheufyChcigtatponent . 5. The enbodi nent
according to any one of the above-described 2 to 4, wherein the (A)
corrpoﬁ@@ﬁg] content is 15% by weight or nore and 90% by wei ght or |ess, and
based on the total amount of ultraviolet-curable resin conposition, the
total anplihe ofolyheciippalcofpetivacrylathe (en2aercoimotient avetdescticeda)
corrpod;((;fﬁrﬁ1 is 70 to 99% be/ wei ght and the content of the (C) conponent other
t han assviaie sxnameid(G-8) Zan iapwdecimeth)acswsim emnomersohaing ®im e

wei ght . . _The enbodi nent _according to any one of the above-described 2 to
5, m@?%ﬁ%%yfﬁvln%rgweadg%cﬁ%e% nd is contained as an additive other than
the (A t 0 nents. 7. An enbodigent in ich the el astic_nodul us
bt 250 of On Tk, EEPBRERTIER ragfiarnes REMAS.A T st Bebliov aranbs s dio c

' f the enbodi ment according to any one of the above-described 2

conpo i
to 5 (Tsdsrﬁ%(?qerﬁb 100 MPa. [0044] To the ultraviolet-curable resin

COmpoSitign fOopa@n ORhLfRL di S, BbnkRgEhELAMhAKEN! | Oy adfjddvigs, such as

a rust preventive agent, an antr oxi dant, an organi € sol ve e

coupldythrRG@RAE. 1, 8-dAPkyERIdl zat | Orai(in%}hpée&n?ébe’a I evq],ihggo @dgﬁ?@ﬁ'i static

agent, a surface lubricant, a fluorestc ri ghteni ng agent,

st abidijraeth)4r9at@ X fmdeamplehideA RATAN-084 GAERGMREBA % ReppdkRayarufill er,
an additive for inproving durability (for exanple, a thiophenol gorrpound),
and tde, | iLke, mricybdeddeddiasstayidl ndiccoyiaecessd t Yhe like), dioxane glycol
di{meth)acrylate (for example, KAYARAD R-604 manufactured by Nippon Kayaku
Co., Lid., dioxane glyco! diacrylate and the like), neopentyi glycol di(meth)acrylate,
dicyclopentanyl  di{meth)acrylate, 1,6-hexanediol di{meth)acrylate, ethylene

oxide-modified 1,6-hexanediol di(meth)acrylate, neopentyl glycol di(meth)acrylate,



27 Any hi ndered am ne conpound An be used w thout any particul ar
limtation as long as it is known, and specific exanples thereof include,
for exanple, 1,2, 2,6, 6-pentanethyl-4-piperidyl alcohol,

2,2,6,6-tetranet hyl-4-piperidyl alcohol, 1,2, 2,6, 6-pentanethyl-4-piperidyl

Those aaitTues SRR E R T ERIAM T SR AR b 15

based to a esi tio t

[ nven{1 ?gﬂéml 5@%3?11 m%g@%&@gﬂ%’osi [??igﬁmgﬁehe %qP, g('gslen[@ grﬁ\é/@z%%ﬁte,an

enbodpoBptopylendigiycal Bi(mderadntenetBPBReUBRidbSTEaRba BREhaSoR A-fypat

stabilizer is one of the preferable enbodi nents. The content of the

hi nded#éahedniang latenpgurterablyt heoheshylesonpesittimadigédt hsisgh@ﬁ@int A-fjpent i on

is approximately 0 to 5% and preferably approximtely 0.05 to 2% based on

t he t difaetyaoutatecind ore eséleradppdisylen@oxide 5 to TBheot-asidifierbbisphéhdlon of

the present invention does not usually contain an inorganic or organic

fill ef-tpechdi(Aithiacsyateght t(palyiathglehen, olsleausdified | phaspods aatidght

transmi,tting layer or the like for a Blu-ray Disc. [0045] The

ul t r afi(®edi)aeliaiBland 8silkeconposi tion for an optical disc of the present

i nvention can be, obtai ned by m xing and di ssol ving the above conponents at
Boyesiselribn aites ah

ordi nary O d06r 8bpye r @Plgthenr ceddeyodified ebiganan®st ances
b d t ti h filtration. t he, i

Compobitt PR Gfe Rl B BB auhfiaRle” Al soines Srven tbviepBrome 2iel y
dj 1. Xk : at that th i it t 25C i

"1 ¢ o Pt fibded piHeBoph B8 FETREBER SR Thee 8RR ng br operti es.
0046 | Ao | i Lo f i cgal di

of the priadfiolt HimeyRaShsis W LolER| PafBTRARAA e ouBlyBid 73p &' °°

| i ght o t | DG i f ]

the'| 1o Caiboht | MotV Couefl 138, | ZiphyL 2R Aol Armetd el cn s

coat eq goforhdditsiedf(feh )Ry @At iRl et DidedaR%8io) Bi‘?«ﬁr@ﬁﬂa@r@laﬁ@ Ard2Qis6

i
coloring matter recording layer in a Blu-ray D sc havi'ng an organic
col or preferabie. nellicde cAToEdideg loay@ust hef SBBIAnfaHRG bA¥&tured product of
Specifically, the conposition is coated on an optical disc substrate by an
ar bi ttharngsimecdrodosifion irex ampleeabla rapgé coating nethod, a 2P nmethod, a roll
coating nethod, a screen printing nethod or the like so that the film
t hi cklf@84] of the coated resin after curing is 1 to 100 pm After coating,
irradiation with an ultraviolet to near ultraviolet ray (wavel ength around
200 to 4000 ne (rveduaeiviaie suenememhenings Bdenaih)dsoylhylsgepsfas tla(Cr). The
irradiation amount is preferably about 50 to 1500 mJ/cnR2 and particularly
pr ef ef¥BPYNeHppr oxi natel y 100 to 1000 ml/cnR. The |ight source for
i rradi ati.?n with an ultraviolet to near ultraviolet ray can be any |ight

source as''l of@ asNFludes drimethylolPropRang: i AE(ORIAGNIale - r Amethuioleetapear

i tr sl Grip b e PP Paake PRt WlmediaRhiee. Kooty Seaton | anp.
't AP E i ETR B B SPma P omangy: o SBNEHent PR ¢ he
rreEEAc ! RIGRMIANO ORI BIEREE L SahRRF GeE RHIRES g &
secongsf( g abaN& okt ARHs 88y u‘?at%?rﬁ%ﬂ%ﬁgﬁﬁ%ii tﬁ@%?ﬂb%@%téﬁcﬁﬁﬂ%ﬁ% | ayer

or interface layer side in relation of t first er’, y used

for thigd@hexsfiéd r stimeasiiiptaydale Bantdidayibe, | ropyRind-  8XidBisgaayi ng an
organic coloring matter recording layer as a recording |ayer and havi ng an
i nt ertfiatghylaipespdietriomth jatrylstesanid @l ikeas a first resin cured layer formed
on said interface |ayer. In this case, the thickness of the above
firstf0D88jn layer is usually 1 pmto 50 pm preferably 5 pmto 40 pm and
nore preferably 10 pmto 30 pm

(iil) The (meth)acrylate monomer having 4 (meth)acryloy! groups as the (C-3)

component;

It can include B pentaerythritol polyethoxy tetra(meth)acrylate, pentaerythritol



On the other hand, the thickness of é(ge above second resin layer is usually
50 pmto 100 pm preferably 60 pmto" 95 pmand nore preferably 70 pmto 90
pm [0048] In the case where the protective |ayer is conposed of two

| ayers, the conposition is coated on the optical disc substrate by an

arbit - od, s I bl or ex 8pin c ' a 2P
nmet hog,@{yg'éﬁc;gl coat%ﬁ%(rﬁﬁebtgﬂgé%watgg a s?gg{éa%%@lnﬁﬁi ng %trhgﬂe@éi}ﬁgt?’i ke as
t he pHptimeti R ' : ' :—mnte e resin
coated as a%y(??%st rEst?ﬁéﬁgg?é]i@gﬁ?&tcga%%@%wﬁJA‘?tE {eért'l coa??)%gf‘ﬁ?tr%réaﬂ& 1121__@ ion
wWith gikeultraviolet to near ultraviolet ray (wavel ength around 200 to 400
nm is carried out fromone side or both sides for curing. The irradiation
anounf0l3&] preferably 50 to 1500 ml/cn2 and particularly preferably,
approximately 100 to 1000 mJ/cnR. After curing, the conposition is coated
on t he opfivtahedinmthadgateatrorioyneamharihg B angthiadtriiog] gfarpsexanipd ¢C-B spin
coating nethod, a 2P nethod, a roll coating nethod, a screen printing

met hoBOBPONBRE | i ke so that the filmthickness of the second resin layer is

70 to 100 pm After coating, irradiation with an ultraviolet to near
ul travi ol 8t cPRy Naledee| drgtresytbliied pentaimelvachigte; sapselarsmeguodificdm one

side qr both sides for curing. The jrradi ation amount is preferably about
50 tog’fgﬁ er%tf‘é'ﬁ:g p&ﬁg‘a(ﬁ};ﬁﬂﬂ)a@&f%ﬁe@pdﬁ@ﬁgﬁeﬁbl y, approximtely 100 to 1000
mJ/chE).O I%Erther, for curing by irradiation with an ultraviolet to near
ultra |§I t ray, the light source can be any light source as long as it is

exampre, 19 o (PRePeGD A8 BohREL 2flnd B QRABIALLBPEORH B 45t T cssure

mer cugg(ymt)ﬁ%ta netal halide |anp, a (pulse) xenon | anp, an el ectrodel ess
| anp or e |Iike. [0049] In the cured product of the resin conposition

of the preasent.znvenk} t hey; i ul u i ef er .1to
100 MPa aﬁd rrté)rag prgg‘g?ggl y aﬁ_iqéﬁéggwrﬁhr/gg ﬁ@’g"‘t(ﬁtl??g%? |i§t<r'§1:'\l di‘%’gb%g‘e\(}i ng the

Or gangApreRIcRirid thdilddedipb AERIth At haX8imeh)441910E 8R8Mhe livent i on obt ai ned
as descri bed above is an optical disc having, "at least, a plastic

supporti nth sﬁ@%g@rﬁ@tﬁ@@ﬂﬁe&@a@gﬁ@@nﬁbﬁom&wm\%a 19811u88d G ARY Dresent
reflecting | ayer forned on said guide groove, a recording |ayer containing
an origuentorcolayrbeglsoet pelyfunesonkl gneazaving 7061 mgrenghegNaeyidyhgrdupgse) whi ch
is formed on said reflecting |ayer, an interface |ayer (dielectric |ayer)
f or mel@088] sai d recording | ayer, and a cured product |ayer (light
transmtting layer) of the resin conposition of the present invention which
i s for medABPNgailte i(Ft3r caawonapty ((reib)agsylatalimaieoets) listed mlesentthe
invention may further have a cured product |ayer 30 of another resin
conpd&fethiaeryate Renemardcptudiascribay éy GpupKb dessiihed beputimayimpovehe
present. Iil)ﬂvenyfi on. Jn this case, the Light transmtting_layer is forned of
t wo |f§§)% WoPT 4869 r?r%ﬁtﬁ%@rqdéﬂ(}@rg 8f aheohbtaised BlnisysPisomhen usedpr esent
i nvention and,a.cured duct | ayer of,_ another resin c si tion. In
t he 0899&'9" Vﬂ%weo?&?\féf%r EYBRENEMy SRt 5rONG PF the Hé@?&gﬁﬂﬁﬂa?cwﬂﬁr ed
prodqﬁbng%% of the resin conposition of the present invention is forned
directl'y on an interface |ayer forned on a recording |ayer containing an
orgart'?ﬁ) @cyri ng matter (usually azo coloring matter or the like), whereby
the effects of the present invention are achieved. The interface
| ayer is, I kI LA ; f of an
i nor gani c(i)ggzgys\fdar?c@gnpht(g}s?tt@(égﬁrir%‘%gxé@ntbgi i%?ﬁ%@g(fﬁg@%ﬂ tot?ﬁ ggc%eils zZn.
Exanphesh 2081, lauryl (hetrgadrgfdier isolib&)! Rﬁ@l@)@bry[é‘t\é?@wa‘?\tﬂ (Whdth)ReyiERS €
specifically explained with reference to Exanpl'es, but 1he present
i nventetgin(nethiedrylateyi isethybigtyl erehexanmeesr @51l mbaaphesel of C# tgnd
Conpar ati ve Exanple 1

C18 alkylene glycol di(methjacrylates such as 2-ethyl-2-butyl-propanediol

dilmeth)acrylate, 1,9-nonanediol di{meth)acrylate and 1,10-decanediol
dilmethjacrylate;

(i} {meth)acrylates having a polytetramethylene glycol structure such as



By uniformy m xing the conponents shown in Table 1 at the ratio (part(s)
by weight) shown in Table 1, ultraviol et-curable resin conpositions of
Exanples 1 to 4 and Conparative Exanple 1 were prepared. Usi ng each
obt ai ned ultraviol et-curable resin conposition of the present invention, a

The bEPYRRAEIENSY, 0F Sy RhanRuRAeT " SHOREN AR Bro PR BRI GS. >
I'n ad@iyhbﬂ!étraﬂﬁé}ﬁgl'éh% e¥RlcHpbiaeR 19k, ez;ﬁt%]}/t%kr‘éhﬁé%ﬁ%i@iﬂéc Wgﬁ?é&i%&?%&ét by

t he method described |later and the re s are shown i 52] (1)

Manuf poly(stayiehea BloiydorYetRIristhiRNENT aylg@liRimBehBRIERY, T epBlhRdgyl-ager for
Exanples 1 to 3 31 1. On a polycarbonate substrate having a gui de groove

with glydoBtamethglekepi tgtycolairdetetgateof ér?dcnﬁambtearhéiwm@ss @fcdl. 1 mm
a silver alloy was sputtered so that the filmthickness was 100 nm and a

r ef | edimethatyyade; avd pranyerfooxdd-maditied (tetit)aceylatel auch@gsrily@opsienet i on

di ssolving an azo coloring matter in a TFP (tetrafl uoropropanol) sol vent

was cBbfed Gyeth)spiviateoatiohiprepylhoe agiicor i difmethi@ogiater 3Wiypnopyleset o form
a coloring matter recording layer. Further thereon, ZnS-Si02 (nolar ratio
of 809%E¢ThadTisH Ay (MRHY aemvéate hpelvpeyyIsres oxideunodiiednneonerayl

Pﬁtf %@Faf LSYG?{@%%%E%T ?2&?%@%2?@%?# E{;&?%@f?r:%fwgq‘iﬁsfﬁ %Eﬁﬁxmé?r%ﬂifg with
cover TNRRUDEEuIET mahraturREs StueantirednaSPReno oA e fi Rt ° *°
Supp 8 SR SR AR BL 5 BSOS Sty o
coat | ) weePideebHE RS MERaTAeer Al 1660 ERRR bR holRercr &
secon@ysdrbseygthﬁeqmﬁ)awﬁ!@t cgﬁ(@é&bﬁé—mﬁ@é h{)groggg@gf’o@«h%@%e‘é@e curing

was 25 pm~ Just before the en spi n coatli ng, 'on from

a xengdprblaasdHaamp oI ﬁwdxggiv@né tif Un@obaniyne gﬁﬁf(ﬁntdimag?aa({r gpabi ity

on the surface. 4. Using a high-pressure nercury , Irra on was

car r i egbrolactdrieomodifiedu ppie(acsideysthyAROcyadwate f and 3 cepesng®nbomeamBLet el y
cure the ultraviol et-curable resin conposition of the present invention.

5. Thdipsolzerythtiol Wagafoethpacralagpi n table with the cured ultraviol et-curable
resin congosition of the present invention being upside, circular cap

t r eat ment Thasalae-tlestrihed (wethyaerylathemonberanalc-shameteedpfactdrdngmty and
then 3.0 g of BRD-864 (resin for a light transmtting |ayer for a Blu-ray
Di sc, ner@ssftacihulnedesin RpppoaiikayekibeGoesent mvpntien éo hehplimpbvemeartiencap i n
the central part. 6. Spin coating was carried out in the speed range of
1500 fﬁﬂﬁ?ﬁ@r olja SeEh @I Wt fax fnife resin sampeaiionmfdkaareset inventiwnt ed
filmafter ring s 75 pm_ Just before the end of spin coating, 2 shots of
11 ac i ABRDIAIBRY BIRERORT EFTEP ereelte i1 BECBnaRSORRRESt 0 f he ext ent

PR A 1 R T e e NI e N T
?ﬁggnﬂﬁoér%\ls\ggpwﬁ\ﬁéﬁ# nérr@gg’f{&?%‘dgg‘ﬁ?g&gﬁjm atpng raanl'z’gleubF %Y'l [%iosngBbegeaR&esent
preferably 0.1 to 50 MPa, a Blu-ray Disc having said cured product layer on an
interface layer laminated to the organic coloring matter recording layer is excellent in

recording properties.
[0039]

Among the above, propylene oxide-modified (meth)acrylate is one of the
preferabie ones as the (meth)acrylate monomer (¢-3b), and in some cases, it can

impart more excellent recording signal characteristics and durability to the Blu-ray

Disc of the present invention.



(H Blu-ray Disc of Exanple 4 Manufagture of a Blu-ray Disc having an
organic coloring matter recording Igé‘er 1. On a polycarbonate substrate
having a guide groove with a 0.32 pmtrack pitch, a dianeter of 12 cmand a
thickness of 1.1 nm a silver alloy was sputtered so that the film

col or 1 ng. it arngans AR AESR) kg MonERt  MiBsr By of Sakho Ehrben: i n
?n azQxi@_gl-rﬂbijFﬁ@dﬁ%@?ﬁ%@%t@%ﬂ%@%ﬂ?@r oF s rﬁ%lggﬂé@%efgﬁs@ at 80C

iR ~C
or 30 mnutes t ( organi c col ori ngtH?rat er recor I"ayer. “Furt her,
ZnS- Slaﬁﬁrc(xifﬁb@lic}/ pad 19, ofil B nvaBe SOUMARREMBYI hﬁ& NetHdheldieRSisas
about 15 nmand an interface | ayer was thus forned, ahd a Blu-ray Disc

subst izage, vesnurabef afther eddified mbles B the lophicie sxBEtS drafev@sly Pagepn a
spin table with the interface | ayer being upside, circular cap treatnent

was chor beamold, it dhe ouee of beel (nethyelryidylagreuerinahe Holecom tranesgdiging2. 0 g
of the ultraviolet-curable resin conposition of the present invention were
appl i edmder chinecpioplienerxidentit fhepuntber & thacuadiibandles)tiberefesadglt y of
the ultraviolet-curable resin conposition of the gr esent invention, spin
coat i PigMRES RIgfarplY anmroximately Ziseddand meredirefueblymnproxirgdelyrpi tor 4
seconds to 7 seconds sq that the thickness of the coated filmafter curing
was 1k5tihsrﬁ88§d§ttWB reiRaco SIS, $he reresdineriymbersifdbe pespylenaaxidei on

from a xenon ut to curetoth7e extent of no

K€ Elaﬁlhlztrg) were carried Oa%)

f1 owell it PIEICTERY Sulrt B1US, W"euﬂ%f '&hiagﬁ_fcgv@@fﬁjvel ﬁ@[}%:@r%ﬂq étffﬁﬁir 200
omthe upper side at a Ili amount o

hﬁ;gﬁ@ggg@@g@gé@ @gfﬁ)ﬁé‘t ely curgpt he ul travi ol et EJcu][ ablhe resin
Co e PRl R L 0 OB Pl 2 Rt B
h e q L ‘ :
R S o e S
Conpafingdth eﬁ:r%ﬁ?é?ph‘i‘etﬂao Fiﬁ?d}ﬁ/ﬂerﬁbboéﬂ?c&elr(ﬁelt@%k : ?rpélgﬁgqﬂgilw‘sn@ 4 es of

80C and 85% for 250 hours.” Using a Bl'u-r sc dat uring

devi ci{mePadfle wamhe med ured by Pul stec Industrial Co., Ltd., recording
was carried out at a linear velocity of 4.92 m's, a reproduci ng power of

0.30 MmN aheecpoldprgyemeer giyicob. Qmistd)and(dieCopim nuatisdeeCasdi Blafmbliel | ength
= 0.08 pm, and using the same neasuring device, recording signal

char agt eMNMERES! (AR-168r (thal nepkatifg tienBeu-of aje Dhsgyiomy exfeasuited Before
and after durability test and then evaluated in accordance with the

bel ovAldelY) i(lied repeating auntther of dheapiopylares uixide ami sh@n ARGEDh&hewi t h

t he above-described conposition in the bel owdescribed Table 1. The

j i tt eepgating nushgef die PV ecoxide witga &) endithahke poanefhcidired by NGF gher
nunerical val ue neans nore deterioration of signal data in a Blu-ray Disc,

and 1¥YR8RURHr e INeBEARIIOD dig AYPrOpYiener ﬁb(éph@%mﬂih)ﬂquiﬁfﬁg iRrledes, Eeal uat i on
ﬂ). {):)/%t% V?Egﬁlcg&\(iﬁfaﬂi &z&gz-i\ﬁ%l (L%ﬁe irgpc—‘l;a%snsé r%uhrﬁgerl g‘f t%(?prépylengigi;c%g ugftll ue s
is 7) and FA-P270A (the repeating number of the propylene glycol unit is 12)
manufactured by Hitachi Chemical Co., Lid.; the polypropylene oxide-modified
nonylphenyl (meth)acrylate includes, for example, M-117 (the repeating number of
the propylene glycol unit is 2.5) manufactured by Toagosei Co., Lid. and New
FrontierR™ NP-5P (the repeating number of the propylene glycol unit is 5)
manufactured by Dai-ichi Kogyo Seiyaku Co., Lid.; and the methoxytripropylene
glycol (meth)acrylate includes, for example, NK Ester AM-30PG (the repeating
number of the propylene glycol unit is 3) and the like manufactured by

Shin-Nakamura Chemical Co., Ltd. A larger number of the repeating number of the



[ 0055] [Table 1] Table 1. Resin conpg@sition and evaluation result Exanple
1 Exanple 2 Exanple 3 Exanple 4 Co rati ve Exanple 1 Conponent (A)

propylene glycol unit (for example, the repeating number is 7 to 15, preferably 10 to
15 and most preferably 12) such as that of the above-described FA-P270A leads to
excellent recording properties and is thus preferable.

[0040]

In addition, among the above (C-3) components ((meth)acrylate monomer), the
(meth)acrylate monomer (c-3¢) in the below-described Group (I} can increase the
degree of hardness in a cured product when used together with the above (A)
component, and it is thus preferable as the (meth)acrylate monomer (C-3) for such a
purpose.

(Meth}acrylate monomer (c-3c) in Group (I1):
dicyclopentenyloxyethyl (meth)acrylate, 1,8-hexanediol di(meth)acrylate, dipropylene
glycol di{meth)acrylate, tripropylene glycol di{imeth)acrylate or the like.

The above-described (meth)acrylate monomer (c-3c¢) can be used according to
necessity to obtain, in some cases, a cured product having less change in the elastic
modulus of the cured product due to temperature change and a suitable degree of
hardness.

[0041]

In the ultraviolet-curable resin composition of the present invention, these as
the (C) component can be used as a mixture of one or more kinds thereof at any ratio.

In the present invention, a more preferable combination of these as the (C)
component is at least one kind selected from the group consisting of urethane
(methjacrylate (C-2) (preferably polyether urethane (meth)acrylate), ethylene oxide 5
to 15 mol-modified bisphenol A, C5 to C18 alkyl (meth}acrylates and propylene glycol
diacrylate, and a combination of at least two kinds thereof is more preferable.

Usually, the content of the (C) component in the ultraviolet-curable resin
composition of the present invention is usually 4 to 89% by weight, preferably 9 to
84% and more preferably 19 to 79% by weight based on the total amount of said resin
composition.

In addition, in some cases, the content of the (C) component may be also 30 to



PHE-2 75 50 25 PHE-6 75 PHE 94

80% by weight and preferably 40 to 70% by weight based on the total amount of said
resin composition.

Further, when either one or both of the (C-1) component or the (C-2)
component and the (C-3) component are used in combination as the (C) component,
the content ratio of either one or both of the (C-1) or (C-2) components is usually 5 to
50 parts by weight and preferably approximately 10 to 30 parts by weight respectively
when the total amount of the (C) component is 100 parts by weight, and the rest is the
(C-3) component. The (C-3) component is used in a ratio of 20 to 80 parts by weight
and preferably approximately 25 to 75 parts by weight when the total amount of the
(C) component is 100 parts by weight.

In the present invention, an embodiment in which either one or both of the (C-2)
component (urethane {(meth)acrylate) or the (C-3) component ((meth)acrylate
monomer) are used as the (C) component in combination with the (A) component is
one of the preferable embodiments.

Furthermore, in the above-described preferable embodiment, an embodiment in
which the (c-2a) component listed as the above preferable urethane (meth)acrylate is
used as the urethane (meth)acrylate (C-2) and a preferable ethyiene oxide-modified
bisphenol A-type di{meth)acrylate (c-3a) is used as the (C-3) component is one of the
more preferable embodiments.

[0042]

In the present invention, in order to obtain a cured product layer having
excellent recording properties and a sufficient degree of hardness, an embodiment in
which usually the (C) component is further contained together with the (A) component
and the (B) component is preferable.

In the above, the ratio of the total of the (A) component and the (C) component
based on the total amount of the resin composition is usually 70% by weight or more
and preferably 80% by weight or more, and 90% by weight or more is preferable.

In the above, further, a more preferable embodiment can include an

embodiment in which the total of the (A) component, the (C-2) component, the (c-3a)



75 Conponent (B) | RGACURE 184 4954 4 4 4 Conponent (C)

component, the (¢-3b) component and the {c-3c¢) component is usually 70% by weight
or more and preferably 80% by weight or more based on the total amount of the resin
composition. In this case, the ethylene oxide-modified bisphenol A-type
di(meth)acrylate of the (c-3a) component is preferably one where the ethylene oxide
repeating unit number is 5 to 15 and particularly preferably 10.

In addition, in the above, a more preferable embodiment can include an
embodiment in which the (A) component content is more than 25% by weight and
90% by weight or less based on the total amount of the (A) component and the (C)
component.

Further, one of the other more preferable embodiments can be an embodiment
in which the (C-2) (urethane acrylate) component content is 0 or less than 30% by
weight based on the total amount of the (A) component and the (C) component
(embodiment in which it is contained in an amount of further preferably 0 or 28% by
weight or less).

[0043]

In addition, some of the preferable embodiments (resin compositions) of the
resin composition of present invention containing the (A) component, the (B)
component and the (C) component described above will be described below. “%”
represents “% by weight” unless otherwise specifically noted.

1. An embodiment in which the (A) component content is 10 to 95%, the (B)
component content is 1 to 10% and the content of another additive other than the (A)
to (C) components (additive described later) is 0 to 15%, based on the total amount of
the resin composition of the present invention, and the rest is the (C) component; and
(i) the {A) component content is more than 25% and 90% or less or (i) the content of
the urethane acrylate (C-2) in the (C) component is zero or less than 30%, based on
the total amount of the (A) component and the (C) component, and no inorganic or
organic filler is contained.

2. The embodiment according to the above-described 1, wherein either one or both of

(i) urethane (meth)acrylate (c-2a) obtained by reaction of polyester polyol or polyether
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polyol with polyisocyanate and 2-hydroxyethyl acrylate or (i) polyethylens
oxide-modified bisphenol A-type diacrylate (c-3a) are contained as the (meth)acrylate
(C).

3. The embodiment according to the above-described 2, wherein the repeating
number of the ethylene oxide in the (c-3a) component is 5 to 15.

4. The embodiment according to the above-described 2 or 3, wherein the content of
the (c-2a) component is zero or less than 30% by weight and the total content of the
(c-2a) component and the (c-3a) component is 10 to 85% by weight based on the
total amount of the (A) component and the (C) component.

5. The embodiment according fo any one of the above-described 2 to 4, wherein the
(A} component content is 15% by weight or more and 90% by weight or less, and
based on the total amount of ultraviolet-curable resin composition, the total amount of
the (A) component, the (c-2a) component and the (c-3a) component is 70 to 99% by
weight and the content of the (C) component other than the above-described (c-2a)
and {c-3a) components is 0 to 29% by weight.

6. The embodiment according to any one of the above-described 2 to 5, wherein a
hindered amine compound is contained as an additive other than the (A) to (C)
components.

7. An embodiment in which the elastic modulus at 25°C of a cured product layer of the
ultraviolet-curable resin composition of the embodiment according to any one of the
above-described 2 to 5is 0.1 to 100 MPa.

[0044]

To the ultraviolet-curable resin composition for an optical disc of the present
invention, additives such as a rust preventive agent, an antioxidant, an organic
solvent, a silane coupling agent, a polymerization inhibitor, a leveling agent, an
antistatic agent, a surface lubricant, a fluorescent brightening agent, a light stabilizer
(for example, a hindered amine compound and the like), a filler, an additive for
improving durability (for example, a thiophenol compound), and the like may be

added according to necessity.
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Any hindered amine compound can be used without any particular limitation as
long as it is known, and specific examples thereof include, for example,
1,2,2,6,6-pentamethyl-4-piperidyl alcohol, 2,2,6,6-tetramethyl-4-piperidyl alcohol,
1,2,2,6,6-pentamethyi-4-piperidy! (meth)acrylate (LA-82 manufactured by ADEKA
Corporation) and the like.

These additives are added in a total amount usually ranging from 0 to 15%
based on the total amount of the resin composition of the present invention.

In the resin composition of the present invention, an embodiment in which a
hindered amine compound is contained as a light stabilizer is one of the preferable
embodiments.  The content of the hindered amine compound in the resin
composition of the present invention is approximately 0 to 5% and preferably
approximately 0.05 to 2% based on the total amount of the resin composition.

The resin composition of the present invention does not usually contain an
inorganic or organic filler which inhibits light transmission, because it is used as a light
transmitting layer or the like for a Blu-ray Disc.

[0045]

The ultraviolet-curable resin composition for an optical disc of the present
invention can be obtained by mixing and dissolving the above components at ordinary
temperature to 80°C, and according to necessity, foreign substances may be
removed out by an operation such as filtration. For the resin composition of the
present invention, it is preferred to appropriately adjust the mixing ratio of the
components so that the viscosity at 25°C is in the range of 30 to 2000 MPa-s from a
viewpoint of coating properties.

[0046]

The ultraviolet-curable resin composition for an optical disc of the present
invention can be suitably used as a coating agent for a light transmitting layer on the
laser incidence side of a Blu-ray Disc or the like. That s, it can be suitably used as a
resin composition which is coated on an interface layer (dielectric layer) formed on an

organic coloring matter recording layer in a Blu-ray Disc having an organic coloring
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matter recording layer to form a cured layer.

Specifically, the composition is coated on an optical disc substrate 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 coated
resin after curing is 1 to 100 ym. After coating, irradiation with an ultraviolet to near
ultraviolet ray (wavelength around 200 to 400 nm) is carried out from one side or both
sides for curing. The irradiation amount is preferably about 50 to 1500 mJ/cm? and
particularly preferably, approximately 100 to 1000 mJ/cm2.  The light source for
irradiation with an ultraviolet to near ultraviolet ray can be any light source as long as
it is a lamp irradiating with an ultraviolet to near ultraviolet ray. For example, it
includes a low pressure, high pressure or ultrahigh pressure mercury lamp, a metal
halide lamp, a (pulse) xenon lamp, an electrodeless lamp or the like.

[0047]

In addition, the ultraviolet-curable resin composition of the present invention is,
in the case where a light transmitting layer (or protective layer) comprises a first resin
layer formed on a recording layer or an interface layer and a second resin layer
formed on the surface opposite from the recording layer or interface layer side in
relation of the first resin layer, suitably used for the above first resin layer.
Particularly, in a Blu-ray Disc having an organic coloring matter recording layer as a
recording layer and having an interface layer thereon, it is suitable as a first resin
cured layer formed on said interface layer.

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

On the other hand, the thickness of the above second resin layer is usually 50
pm to 100 um, preferably 60 ym to 95 ym and more preferably 70 um to 90 um.
[0048]

In the case where the protective layer is composed of two layers, the
composition is coated on the optical disc substrate by an arbitrary method,

specifically, for example, a spin coating method, a 2P method, a roli coating method,
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a screen printing method or the like as the protective fayer forming method so that the
film thickness of the resin coated as a first resin layer is 1 to 30 um. After coating,
irradiation with an ultraviolet to near ultraviolet ray (wavelength around 200 to 400
nm) is carried out from one side or both sides for curing. The irradiation amount is
preferably 50 to 1500 mJ/cm?2 and particularly preferably, approximately 100 to 1000
mJd/cm?, - After curing, the composition is coated on the optical disc substrate 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 70 to 100 ym. After coating, irradiation with an ultraviolet to near
ultraviolet ray (wavelength around 200 to 400 nm) is carried out from one side or both
sides for curing. The irradiation amount is preferably about 50 to 1500 mJ/cm?2 and
particularly preferably, approximately 100 to 1000 mJd/cm?.  Further, for curing by
irradiation with an ultraviolet to near ultraviolet ray, the light source can be any light
source as long as it is a lamp irradiating with an ulfraviolet to near ultraviolet ray. For
example, it can include a low pressure, high pressure or ultrahigh pressure mercury
lamp, a metal halide lamp, a (pulse) xenon lamp, an electrodeless lamp or the like.
[0049]

In the cured product of the resin composition of the present invention, the
elastic modulus at 25°C is preferably 0.1 to 100 MPa and more preferably 0.1 to 50
MPa.

The optical disc having the organic coloring matter recording layer of the
present invention obtained as described above is an optical disc having, at least, a
plastic supporting substrate such as carbonate which has a guide groove, a reflecting
layer formed on said guide groove, a recording layer containing an organic coloring
matter (usually azo coloring matter or the like) which is formed on said reflecting layer,
an interface layer (dielectric layer) formed on said recording layer, and a cured
product layer (light transmitting layer) of the resin composition of the present
invention which is formed on said interface layer.

The optical disc of the present invention may further have a cured product layer
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reacti on of three conponents of
of a cured product layer of the resin composition of the present invention and a cured
product layer of another resin composition.

In the optical disc of the present invention, it is necessary that a cured product
layer of the resin composition of the present invention is formed directly on an
interface layer formed on a recording layer containing an organic coloring matter
(usually azo coloring matter or the like), whereby the effects of the present invention
are achieved. |

The interface layer is, as well known to those skilled in the art, a layer formed of

an inorganic substance such as a complex containing a metal atom such as Zn.

Examples
[0050]

Hereinafter, the present invention will be more specifically explained with
reference to Examples, but the present invention is not limited by these Examples.
[0051]

Examples 1 to 4 and Comparative Example 1

By uniformly mixing the components shown in Table 1 at the ratio (part(s) by
weight) shown in Table 1, ultraviolet-curable resin compositions of Examples 1 to 4
and Comparative Example 1 were prepared.

Using each obtained ultraviolet-curable resin composition of the present
invention, a Blu-ray Disc having a coloring matter recording layer was manufactured
by the below-described (i) (Examples 1 to 3) and (ii) (Example 4) methods.

In addition, property evaluation of each Blu-ray Disc was carried out by the
method described later and the results are shown in Table 1.

[0052]
() Manufacture of a Blu-ray Disc having a coloring matter recording layer for

Examples 1to 3
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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 thickness of the coated film after curing was 25

Mm.  Just before the end of spin coating, 2 shots of irradiation from a xenon

flashlamp were 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 mJd/cm? for 3 seconds to completely cure the ultraviolet-curable resin

composition of the present invention,

5. The substrate was put on a spin table with the cured ultraviolet-curable resin

composition of the present invention being upside, circular cap treatment was carried

out to cover the internal diameter of 11.5 mm, and then 3.0 g of BRD-864 (resin for a

light transmitting layer for a Blu-ray Disc, manufactured by Nippon Kayaku Co., Ltd.)

were supplied on the cap in the central part.

6. Spin coating was carried out in the speed range of 1500 rpm for 4 seconds to 7

seconds so that the thickness of the coated film after curing is 75 ym. Just before

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

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



In addition, property evaluation of @pch Blu-ray Disc was carried out in
the same manner as the above, and th& results are shown in Table 2. [0059]
[ Tabl e 2] Table 2. Resin conposition and evaluation result Exanple 5
Exanpl e 6 Exanpl e 7 Component (A) PHE-2 40 25 PHE-6

7. Using a high-pressure mercury lamp, irradiation was carried out from the upper
side at 400 mJ/em? for 3 seconds to completely cure the BRD-864, and a Blu-ray Disc
of the present invention was thus manufactured.

[0053]

(i) Blu-ray Disc of Example 4

Manufacture of a Blu-ray Disc having an organic coloring matter recording layer

1. On a polycarbonate substrate having a guide groove with a 0.32 pm track pitch, a
diameter of 12 ecm 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 a TFP (tetrafluoropropanol) solvent in an azo
coloring matter 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
invention, spin coating was carried out in the speed range of 800 rpm to 1300 rpm for
4 seconds to 7 seconds so that the thickness of the coated film after curing was 100
um.  Just before the end of spin coating, 2 shots of irradiation from a xenon
flashlamp were carried out to cure to the extent of no flowability of the surface.

4. Using a high-pressure mercury lamp, irradiation was carried out from the upper
side at a light amount of 400 mJ/cm? for 3 seconds to completely cure the
uftraviolet-curable resin composition of the present invention, and a Blu-ray Disc of
the present invention was thus manufactured.

[0054]

(iii) Recording signal characteristics before and after durability test of Blu-ray Disc
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PHE Conmponent ( B) IRGACUREB 184 4 Component (O

The optical discs of the present invention and the optical disc of Comparative
Example 1 obtained above were left under the circumstances of 80°C and 85% RH
for 250 hours. Using a Blu-ray Disc data signal measuring device: ODU-1000
manufactured by Pulstec Industrial Co., Ltd., recording was carried out at a linear
velocity of 4.92 m/s, a reproducing power of 0.30 mW, a recording power of 8.0 mW
and T continuous recording (1 T length = 0.08 pm), and using the same measuring
device, recording signal characteristics (jitter value) of the Blu-ray Discs were
measured before and after durability test and then evaluated in accordance with the
below-described criteria.  The evaluation results are shown together with the
above-described composition in the below-described Table 1.

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 ditter value is 10.0% or more.
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[0055]
[Table 1]
Table 1. Resin composition and evaluationresut
Example | Example | Example | Example | Comparative
1 2 3 4 Example 1
Component (A)
PHE-2 75 50 25
PHE-6 75
PHE 75
Component (B)
IRGACURE 184 4 4 4 4 4
Component (C)
UA-1 20 20 25 20
BPE-10 45 45
Other component
LA-82 05 05 05 05 05
PMP 05 05 05 05 05
Jitter value (%) 6.1 64 62 65 110
hefore durability test
Judgment O O O O X
Jitter value (%) 84 86 88 87 123
after durability test
Judgment O O 0 O X
Elastic modulus (MPa) 04 1.2 10 17 26

25°CH Hz

[0056]

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

described below.

PHE-2: Ethylene oxide 2 mol-modified phenol acrylate, wherein n = 2, manufactured

by Dai-ichi Kogyo Seiyaku Co., Ltd.

PHE-6: Ethylene oxide 6 mol-modified phenol acrylate, wherein n = 6, manufactured

by Dai-ichi Kogyo Seiyaku Co., Lid.

PHE: Phenoxyethyl acrylate, wherein n = 1, manufactured by Dai-ichi Kogyo Seiyaku

Co., Ltd.
UA-1:

Urethane acrylate obtained by

reaction

of

three components of
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polytetramethylene glycol (molecular weight of 850), isophorone diisocyanate and
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.
IRGACURER™ 184: 1-Hydroxycyclohexylphenyl ketone, manufactured by Ciba
Specialty Chemicals.
LA-82: Light stabilizer (hindered amine: 1,2,2,6,6-pentamethyl-4-piperidyl
methacrylate, manufactured by ADEKA Corporation).
PMP: 4-Mercapto phenol.
[0057]
(iv) Measurement of elastic modulus of the resin cured product layers of the present
invention

The elastic modulus was measured according to a dynamic viscoelasticity
measuring method based on JIS K 7244-5. That is, a coating film was formed with
each resin composition of the present invention so that the thickness after curing was
1 mm and cured using a Fusion lamp D bulb at an integrated light amount of 1 J/cm?,
and then a sample piece having a size of a length of 5 cm, a width of 1 cm and a
thickness of 1 mm was made and measured by a viscoelasticity measuring device:
DMS6100, manufactured by SII Nano Technology Inc. The measurement was
carried out in bending mode under the conditions of an amplitude loading of 10 mN, a
frequency of 1 Hz and a temperature rising rate of 2°C/minute in the range of -50°C to
200°C.
[0058]
Examples 5to 7

By uniformly mixing the components in Table 2 at the ratio (part(s) by weight)
shown in Table 2, ultraviolet-curable resin compositions of Examples 5 to 7 were
prepared.

Using each obtained ultraviolet-curable resin composition of the present

invention, in the same manner as in the above (i) (Examples 1 to 3), a Blu-ray Disc
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having a coloring matter recording layer was manufactured.

In addition, property evaluation of each Blu-ray Disc was carried out in the same

manner as the above, and the results are shown in Table 2.

[0059]
[Table 2]
Table 2. Resin composition and evaluation resut

Example 5 Example 6 Example 7
Component (A)
PHE-2 40 25
PHE-6 55
PHE
Component (B)
IRGACURE 184 4 4 4
Component (C)
UX-0937 20 25
BPE-10 45 25
Lauryl acrylate 10 20
FA-P270A 20
Viscosity
Other component
LA-82 05 05 05
PMP 05 05 05
Jitter value (%) 62 6.1 6.1
before durability test
Judgment 0 O O
Jitter value (%) 82 78 76
after durability test
Judgment 0 O O
Elastic modulus (MPa) 6.7 95 49
25°Cl1Hz
[0060]

In this regard, the same abbreviations in Table 2 as the abbreviations in Table 1
are as described in Table 1 and the other components are as described below.

UX-0937: Polyether-based urethane acrylate (manufactured by Nippon Kayaku Co.,
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In this regard, the sanme abbrevi atiofis in Table 2 as the abbreviations in

Table 1 are as described in Table 1 and the other conponents are as
descri bed bel ow. UX-0937: Pol yet her-based urethane acryl ate (manufactured

by Ni PREN Kayaku Co., 37

FA-P270A: Polypropylene glycol di{meth)acrylate (manufactured by Hitachi Chemical
Co., Ltd), trade name: FANCRYLR™ FA-P270A (the repeating number of the
propylene glycol unit is 12).

[0061]

Light transmittance of cured film at 405 nm:

A 100 pm cured film was made with each resin composition obtained in the
above-described Examples, and using a spectrophotometer (U-3310, manufactured
by Hitachi High-Technologies Corporation), the absorbance of said film at 405 nm
was measured to determine its light transmittance. As the result, any cured film
obtained from the compositions of Examples 1 to 7 has a light transmittance of 85%
or more.

[0062]

As is clear from the results shown in Table 1 and Table 2, the resin
compositions of the present invention of Examples 1 to 7 containing a (meth)acrylate
having a structure shown by the general formula (1) obtained good recording signal
characteristics before and after durability test. On the other hand, Comparative
Example 1 containing no (meth)acrylate having a structure shown by the general
formula (1) did not obtain good recording signal characteristics before and after

durability test.
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Tabl e(®), at leetpactylatonpadng i @nstritutchehpi@s ent tHenperiv-aBsefibdkajdpleest 1 to 7
containing a (neth)acrylate having a structure shown by the general fornula
(1) ofmraiuteet)good recordi ng signal characteristics before and after
durability test. On the other hand, Conparative Exanple 1 containing no
(meth)acryl ate Vi ng struct urg~sshown by the general fornula (1) did not
obtai n good recprdi ng sikgnal eristics before and after durability
test. 38 dai 1. A Blu-ray ere a cured product |ayer of an

ul travi ol i A containing: (A a (neth)acrylate

havi ng et 0w descri bed general fornula (1):

(wherei n, npt es an fnt¥ger nunmber of 2 to 10) and (B) a

phot opol yrer i,atN on i ni/tpator is lamnated on an interface layer on an
organi ¢ col o™ng matter recording Iayer( 1

{wherein, n denotes an integer number of 2 to 10)
and
{B) a photopolymerization initiator

is laminated on an interface layer on an organic coloring matter recording layer.

2. The Blu-ray Disc according to Claim 1, which is characterized by further containing

a (meth)acrylate (C) other than the above (meth)acrylate (A).

3. The Blu-ray Disc according to Claim 1, wherein the content of the above

(meth)acrylate (A) is 10 to 85% by weight based on the whole composition.

4. The Blu-ray Disc according to Claim 1, wherein the above (meth)acrylate (C) is
either one or both of (i} a reaction product (c-2a) of polyester polyol or polyether
polyol with polyisocyanate and 2-hydroxyethyl acrylate or (i) polyethylene
oxide-modified bisphenol A-type diacrylate (c-3a).

5. A method for manufacturing an optical disc, which comprises a process of coating
an ultraviolet-curable resin composition containing:

(A) a (meth)acrylate represented by the below-described general formula (1):



2. The Blu-ray Disc according to d a,#sm 1, which is characterized by further
containing a (neth)acrylate (C) other” than the above (neth)acrylate (A).

3. The Blu-ray Disc according to Claim1, wherein the content of the above
(meth)acrylate (A) is 10 to 95% by wei ght based on the whol e conposition.
4. The Blu-ray D sc according to Claim1l, wherein the above (neth)acrylate
(C is either ofle or both of (iL)ysa~eaction product (c-2a) of polyester

pol yol pol 51| socyanat e and 2- hydroxyethyl acrylate

bi sphenol A-type diacrylate (c-3a). 5.
zV2 af disc, which conprises a process of

coati ng-an ul lﬂeﬁne n conposition containing: (A a

(met h)acryl at epresent ed by the bel owdescribed general fornula (1): 39

(1) (mhere(ﬂ, n denote8 an integer nugbfr of 2 to 10) and (B) a

phot opol yneri zation initiator on an inter éle | ayer | am nated on an organic

coloring matter recording |layer on an optical disc substrate to forma

coat i neraifem degates andntegenniimbadich2dd W)t h an active energy ray to cure.

6. An ultraviolet-curable resin conposition for a Blu-ray D sc having an

organ@%dcoloring matter recording layer, which is characterized by

contajning, (A),a (nmeth)acrylate represented by the bel ow descri bed general
forrm4 E’(%}“‘.’t_%p?%r&aﬁf’ _ﬁ”’élé'f%t es an integer number of 2 to 10) and (B) a
phot Ogﬁ'a%rﬁ?&é aactt—:‘I I%Qen" Iyngihg%e%{ on an organic coloring matter recording layer on an

optical disc substrate to form a coating layer, which is then irradiated with an active

energy ray to cure.

6. An ultraviolet-curable resin composition for a Blu-ray Disc having an organic
coloring matter recording layer, which is characterized by containing:

(A) a (meth)acrylate represented by the below-described general formula (1):

= O
O & (1)

(wherein, n denotes an integer number of 2 to 10)

and

(B} a photopolymerization initiator,

7. The ultraviolet-curable resin composition according to Claim 6, which is

characterized by further containing a (meth)acrylate (C) other than the above

(meth)acrylate (A).

8. The ultraviolet-curable resin compasition according to Claim 6, wherein the content



7. The ultraviolet-curable resin con{g)osi tion according to Caim6, which is
characterized by further containing a (nmeth)acrylate (C) other than the
above (nmeth)acrylate (A). 8. The ultraviolet-curable resin conposition
according to Claim6, wherein the content 40 of the above (neth)acryl ate
(A) i t % e ol S
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conponent content is nore than 25% by wei ght and 90% by wei ght or |ess

-?EZGS?@- 17 b BT B ConpoRl “O(P:/f(‘) :n@ﬁ%g el ot OneB?ell N’
Eo&,o(@]%tﬁg RBEL (G BT thed Tuddrbls SMSmeltiel (430?93 Al &r‘%‘é&veé‘@#ﬁ%nenii
Ic?) npoagﬁwtq]tgré’ntﬁﬁég%r% cﬁﬂfairﬁé?)t ﬁ)h{a%ﬂg%tonf’%néﬂ tlés‘asvf(g\%kﬁﬁ ﬁﬁf@h&%ﬁsgﬂ -
Conteéﬁtﬂeslidmraﬁnéu bi%24 ﬁ@d?ogﬂp/ﬁﬁéntla%ﬁsé?aé@gbbﬂp%ﬂ ﬁpntent of urethane

(meth)acrylate (CG2) in't conmponent ero'or less than 30% based
on the total anount of the (A) conmponent and the (C) conmponent, and an
organic or 41 inorganic filler is not contained. 14. The

ul t r avd.ofted uliavRidtecurablentee PNERAPOSIOEN aBEMUHI® Crikl RiWReteinihereidy)as the
(meth)acrylate (C) other than the (A) conponent, either one or both'of (i)
a r eamimpongrioduEblyethyBane obxigelnyedified tHeplyeioloA-tppé yéiabslateohy@hgwit h

pol yi socyanate and 2-hydroxyethyl acrylate or (ii) polyethylene

oxi depatpetihyicse dyidg hapesting-unipef Ticatbyl ate (c-3a) is contained; the
repeati ng nunber of ethylene oxide in the (c-3a) conponent is 5 to 15; the
content of the (c-2a) component is |ess than 30% by weight, the total
content of the (c-2a) conponent and the (c-3a) conponent is 10 to 85% by
wei ght2 aﬁ?ﬁ IUH@VQQi?t BiRph ERRIn @@mmtaqrsawmm e Cdgitn &r wihereindhe (0% by
wei ght or rﬁ ?ﬁsed on tF % g anpunt of the (A) conmponent and the (C)
corrpo‘??éﬂ@onq CONgRNLIiS MmRsapaneSin VM'QI&%@%%F&WW@&W@I% basgsbaent and
the ( one 70 to 99% b the content of the (O
corrpotﬁgi&)ag) gh‘et(?ﬁ&) CORRANGL &F |tEE(§8$8°§¥®°n§H§ (c-3a) conponents is 0
to 29% by wei ght and the content of the (B) photopol ynerization initiator
is 1to 10% by weight, based on the total anount of the ultraviolet-curable

resi £ oROSithl Rkt APGbIRTeSh9MSodlioh BRSNS ElNG7 Wihdigh,: cont ai ned.
the (A) component content is 10 to 95%, the (B) component content is 1 to 10%, the
content of another additive other than the (A) to (C) components is 0 to 15%, based
on the total amount of ultraviolet-curable resin composition, and the rest is a (C)
component; and
(i) the (A) component content is more than 25% and 90% or less or (i) the content of
urethane (meth)acrylate (C-2) in the (C) component is zero or less than 30%, based

on the total amount of the (A) component and the (C) component, and an organic or



15. The ultraviol et-curable resin cofpposi tion according to Caim7,

wherein: at |east one kind sel ected f¥omthe group consi sting of urethane
acrylate (G-2), 5 to 15 nol polyethyl ene oxi de-nodified bi sphenol A-type
diacrylate (5 to 15 nol-nodified c-3a), a (neth)acryl ate nononer (c-3b)
from W\, O g ‘ up (1) and a (neth)acrylate nononmer (c-3c) from
t he bgﬁﬁgggﬁ%% %e {(%g@%ﬁ%%) is contained as the above (neth)acryl ate
(©; and the total content of the content of the at |east one kind sel ected
fromthe above-described group and the (A) conponent content is 70 to 99%
by weitghtThetiiga(iBleteorasiaadtini SorhpbsitidR%ddwraBh aBtCrid 1 henérg Rkagkey! at e
(C other than the above-described one is 0 to 10% by wei ght, based on the
t ot al (raethyadryldte (8 othdrrtawh dhet AL goaiploRenE Hithet @MRAS BotArof (i)A2 réd@ien (1) :
(i) C5 to 018 alkyl (nmeth)acrylate or 07 to 018 al kyl ene gl ycol

di (meproduet yicela, of i polygstet hodyolybatmlpether quy e nwithx pdisoegahated and
(meth)acryl ate having a pol ytetranethyl ene glycol structure and (Hi)

capr oRdwdepreetind iathdate(ardi ) elge il ne; oxdern@diligd bisphenol A-type diacrylate

di cycl ogent enyl oxyet hyl (neth)acryl ate, 1, 6-hexanedi ol &L’érret h) acryl at e,

di pr ofyP@hié GinjRiveddinenisbeping yluaikerar athylgnemuidme tiey(soba) component
di h late. 16. i ol et - bl i it di
fo G B hA55: Qoreliant AENEs ARy aRe BB a8t by R ebidle. G oup

bel ovSaBee: FEBle FigehpanpRaRtedd oh (o el Seyiorta hyiacie, ey nsdaty

E EE E%@%% QLPZ?OFE@%’?%’*&%@_WQ%F%ﬁ%%@@f"#ﬁﬁé'{@ﬁﬁ%@?ﬁﬁéﬁﬁé@i@%?%{ tecy!
(1, 9- n%%%ldééﬁo ed%% Eﬁeﬁ?%@r%g e(@n%%gé@e%g#\grg‘?é& %%%Q%%QCWI té)tt@ (i)
e e R i T AR
oxi deto®giyf thedenfapert ¥dnt8hy §0thedid) MGt B Er thRA! KB ARWeEMSs cribed

oxi de-nodi fi'ed 1, 6- hexanedi ol di (nmeth)acryl ate, polypropyl ene

oxi de(crali hh@dclispbenpbnéntsyige0 do( P8Ihbackyight @nanghemebhiexy tofitREOMY)! ene

glycol (neth)acrylate; and (H ) caprol actone-nodified hydroxyet hyl

( met h)latopbytresrizatipn dhitiaton e 1 o dith &y wgighoodsedydn (etdnlasnyliat & the

capr ol act one-nodi fi ed hydroxypivalic acid neopentyl glycol

di ( metltrpdictattarablec apsiol actpneitiondi dricedant rorg@aicr yroinpedidmyit ) fikorcyamuotat e and

caprol actone-nodi fi ed di pentaerythritol hexa(neth)acrylate. 17. The

ul t r a&@deeedeur abl e resin conposition according to Claim9, wherein the

nol ecul ar wei ght of the polyester polyol or the polyether polyol is in the

range of 200 to 3000. 43 18. The ultraviolet-curable resin conposition

accordi n%to Claim6, wherejn the elastic npdulus at 25C of a cured product
1

is 0. O BN B AP BUBSRCAHRORIIPR AGFOICS KUE NS METRIt onposi ti on.

at least one kind selected from the group consisting of urethane acrylate (C-2), 5 to
15 mol polyethylene oxide-modified bisphenol A-type diacrylate (5 to 15 mol-modified
c-3a), a (meth)acrylate monomer (c-3b) from the below-described Group (I) and a
(meth)acrylate monomer (c-3c¢) from the below-described Group (1) is contained as
the above (meth)acrylate (C); and

the total content of the content of the at least one kind selected from the
above-described group and the (A) component content is 70 to 99% by weight, the
(B) component is 1 to 10% by weight and the (meth)acrylate (C) other than the
above-described one is 0 to 10% by weight, based on the total amount of the

ultraviolet-curable resin composition:



19. A cured product of the ultravi oljg‘ -curabl e resin conposition according
to any one of Claim10 to 16. 20. se of the ultraviolet-curable resin
conposi tion according to Claim10 for forming a resin cured product |ayer

| am nated on an interface |ayer on an organic coloring matter recording

| ayer cify (;E.I u-ray Disc. 21. A Blu-ray Disc where a cured product |ayer of
the ul'travi 6l et-curable resin conposition according to Claim10 is

: Zglepﬁs &b R1CAB AIRYIEMARRANRS 0P 730 ©F 83MMkfe O R doN (AR BlerfISEOTfi NY
(meth)acrylate or  propylene  oxide-modified  (meth)acrylate having a
polytetramethylene glycol structure and (iii} caprolactone-modified (meth)acrylate;
and
Group (II):
dicyclopentenyloxyethyl (meth)acrylate, 1,6-hexanediol di{meth)acrylate, dipropylene

glycol diimeth)acrylate or tripropylene glycol di{meth)acrylate.

16. The ultraviolet-curable resin composition according to Claim 15, wherein the
(meth)acrylate monomer (c-3b) from the above Group (1) is at least one kind selected
from the group consisting of the below-described (meth)acrylates:

() isooctyl (meth)acrylate, isoamyl (meth)acrylate, lauryl (meth)acrylate, isodecyl
(meth)acrylate, stearyl (meth)acrylate, cetyl (meth)acrylate, isomyristyl (meth)acrylate,
tridecyl (meth)acrylate, 2-ethyl-2-butyl-propanediol di(meth)acrylate, 1,9-nonanediol
di{meth)acrylate and 1,10-decanediol di{meth)acrylate;

(i) polypropylene glycol (meth)acrylate, polypropylene glycol di(meth)acrylate,
polypropylene  oxide-modified  nonylphenyl  (meth)acrylate,  polypropylene
oxide-modified neopentyl glycol di(meth)acrylate, polypropylene oxide-modified
1,6-hexanediol di(meth)acrylate, polypropylene oxide-modified bisphenol A-type
di{meth)acrylate and methoxytripropylene glyco! (meth)acrylate; and

(i) caprolactone-modified hydroxyethyl (meth)acrylate, caprolactone-modified
hydroxybutyl (meth)acrylate, caprolactone-modified hydroxypivalic acid neopentyl
glycol di{meth)acrylate, caprolactone-modified tris(acryloxyethyl)isocyanurate and

caprolactone-modified dipentaerythritol hexa(meth)acrylate.

17. The ultraviolet-curable resin composition according to Claim 9, wherein the
molecular weight of the polyester polyol or the polyether polyol is in the range of 200

{o 3000.
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18. The ultraviolet-curable resin composition according to Claim 6, wherein the elastic
modulus at 25°C of a cured product is 0.1 to 100 MPa upon curing the

ultraviolet-curable resin composition.

19. A cured product of the ultraviolet-curable resin composition according to any one

of Claim 10 to 16.

20. Use of the ultraviolet-curable resin composition according to Claim 10 for forming
a resin cured product layer laminated on an interface layer on an organic coloring

matter recording layer in a Blu-ray Disc.

21. A Blu-ray Disc where a cured product layer of the ultraviolet-curable resin
composition according to Claim 10 is laminated on an interface layer on an organic

coloring matter recording layer.



