Description Title of the Invention: ULTRAVI CLET- CURABLE RESI N
COWVPCSI TI ON FOR MULTI LAYER OPTI CAL DI SK 5 Technical Field [0001]
The present invention relates to an ultraviolet-curable resin
conposition for an optical disk and a cured material thereof, and
relates to a resin conposition for 5 f|C|entIy 10pr oduci ng a

next - generati on hi gh-density opticaP M whi ch has a high cl ose
adhesive force to a reflective filmlayer or a dielectric |ayer and

is excellent in reI easabi | i froma sta Background Art 15 0002]
I T eceniiipeatite Invmeiian A IR LR AR B0 C QM O

opti cal WﬁTI‘I%A%@quCm Hfg i ncreasing recording capacity of an

opti cal e shortening of wavel engths of

recordi ng/ reprodu0| ng beans, increase of NA (numerical aperture) of
an obj ecl;F éﬁ%waﬁﬂq‘%ﬂd n an irradiation optical systemfor
recordlng?reprodu0|ng beans, use of a 20 multilayered recording

| ayer, afobothe |ike. O‘ these the capacity increase by the use of

mul til ayered rgcordin ables ¢ ease at | Qqw cpsts
as conpared Wi ﬁ:ﬁe PYyé® %EHP atgs t ﬁ @%ﬁ% TEHe CPIHB?%%%%B@H
NA. opthQl dBK aﬁ@h@ureﬁ r@f%ﬂ'tﬁé‘i«e&ﬁéﬁﬁh@la&é’ﬁo la8e8h %ﬂgoéxﬁéﬁ?f& effaterfly
structurethat the two record ayers are lanmnated via a

t r arishar Bipdugiag armexhg@erﬁéwmdtl@ aqxséy optisé disk whichyhas phighsclossadhesive
struct ur for%eh@ta l‘aﬂgéth%tﬁﬁnr 1?12 SRR Slilledifie ﬁzﬁ ?é@i& &1 P%Fﬁ:a%gaﬂht? ﬁfogf ot
a

recordi ng [ayer irst sem -transparent ective

transparsiMpcrem n internmediate | ayer, a second recording |ayer,

second reflective filmlayer, an adhesive |ayer, and a second
transparent resin substrate of 0.6 mmare lamnated in this order. In
this casBacMgheuridriaasparent resin internediate |ayer is formed by
appl.yi ng@ﬁn ul traviol et-curable resin conposition for 30formng the
tra 02} esin internediate | ayer on the first sem -transparent

reflective filfkatRyeadl@E808 dhEkARATLI RF alftg® chsRNP BAEANUisk.
resin st%ggn@whaV|n a concavoconvex pattern such as a gul |ng groove

for recoF gigp fudueieatndresnslingeappeity ofirn Qntncaladﬂslolr@tud@ §hemining &si n
cormes iy 160 Bty b PRRSLof RS blfgp ot
resin coohjediveilarss.in an irradiation optical system for recordlng/reproducmg beams, use of a
20  multilayered recording layer, and the like. Of these, the capacity increase by the use of
multilayered recording layer enables capacity increase at low costs as compared with the
shortening of wavelengths and the increase of NA.
For example, a DVD disk having two recording layers has a structure that the two
recording layers are laminated via a transparent resin intermediate layer. Specifically, it is
25  astructure that a first transparent resin substrate of 0.6 mm, a first recording layer, a first
semi-transparent reflective film layer, a transparent resin intermediate layer, a second
recording layer, a second reflective film layer, an adhesive layer, and a second transparent
resin substrate of 0.6 mm are laminated in this order. In this case, the transparent resin
intermediate layer is formed by applying an ultraviolet-curable resin composition for
30 forming the transparent resin intermediate layer on the first semi-transparent reflective film
layer, pressing the composition to a transparent resin stamper having a concavoconvex
pattern such as a guiding groove for recording/reproducing beams, curing the ultraviolet-
curable resin composition, and then peeling off the stamper to transfer the concavity and

convexity to the surface of the ultraviolet-curabie resin composition.



[ 0003] Wth regard to the blu-ray disk, in the case of a
read-only disk, for exanple, a pit-like recorded pattern is
transferred to one surface of a polycarbonate substrate having a

di ameter of 120 mm and a thickness of 1.1 mmas a substrate, and a
first reH iive | ayer to 5be a first recording | ayer, for exanple, a
silver a @?7 reflective filmlayer is formed on the surface of the

substrate. Fur {ngf #BER todhd BlaRaPAIRTh tﬁ@@ds@ of Q}@aﬂfﬂiﬂy éisl% ﬁo@%ﬁimﬁl@ a p1t-
which a pit-like recorded pattern has been transferred for med

t he fi rstike pcpuled patiemdy bpnsterred (9 @éé@i@er@ﬂmmnawebstta@e bemsg 4
second r S%Bi;eme%@ 15¥%6h and Qﬁnrér‘ré%?};t e }s’a?:ﬁ'aé }Fﬁﬁbs'?tlajteo){nd Ehks??éﬂe\éﬁvé fa Q?to

| ayer is on the Inter a’transparent res
| ayerS i sbe aﬁr%aecmddmgd}t}herfeb@(anme dlsslkeﬂféﬁomgeﬂ:wuﬁ/c @rlmddyer isformedon the

regard, th rocedure that the. sr ver ..al .o .

oo T et SlERE oE ey BRRRE Bpistiua Fadiiatenk RSidntolBagiBleu e jo yhich a
sputteri Eﬂ-hﬂte'&éwdded pattern ha8 be€€ Qhushfeieed iy fambdoh thefirsd réfloctiod Layer, hidd

a pit-1li (gceﬂ:?ded I:;attern is transferred to one surface of _a

pol ycar bersandredlsaliys layer Rdeiangeanddeserdingrlaysry, fopexample rsilyer plosuisledive

of 151. limmAer & f@ﬁﬁé‘d ox@ttfe 1ﬁt§hnécﬁ£tle Gkl V?hé@)éﬁfansﬁ‘aréﬁtrréém tyRk RQhmirated,

| ayer, a first recording |ayer, a second dielectric |ayer are

| anilfht ethereby e digk being configured. bal@éhls aeghrd,therh ég prapesed ngpegadnre thaisthe
inter mdéﬂk?al'lc%%%hect%fﬁlﬁ?ﬁgexf 1‘§ff<'> '%ﬁ?%\?%:ﬁe éPo LRIk Iedf‘ajli ‘E@lir{ghﬁg

| ayer, a second recor our ric
t ransparenthodesi n | ayer are Ianlnated in this order. 20In t hese

n-ultravi of ot MECREDPE K. RBRRE LG & PITIE Aroog A LA SRR T

resin i nfoesneRdifadesof aap’(ﬂf'czﬁ’lﬁbdafﬂasubﬁtﬁt@ﬁﬁ\rlﬂgaﬁldrﬁ@tér%fQQO @imtah@ a thickness of
dielectric layer, pressing the conpositign to a trangparent_resin

st afer hAVRGS & bath adirgiasiieaive patteré frsidielsetais layega dnshigegidéng laysroand
di
recor di ngLJ.gpy Qiglk%ﬁﬁgla peealnﬁﬂétb '3? tﬁ@ﬁleﬂllcé b Yasd afhd! g%ge? aﬁ:r%.ﬁééﬁrent

conposi tion, ng o stanper to tr
concavi tlgﬁsmnntenmdletﬁz |la)5pr,taﬁet:¢ml relledtivedayst, & theddliclecinic biyet, aseccaid! e

resin COHEP@ 1§§I Z%Jfolﬁ% c?fele(t,tngl e?%ﬁ@%r’cﬁﬂ% are%%'r&%d %S/ %@ elr?ti'rgtehﬁyﬁarésr

is conpose ease Tayér adhere RS &6 Ve
and an adﬂesrve | ayer adhered to the first reflective layer in the

read-only dlsli'n\}gr is conposed of a re]ease ] ayer ad ere to t
secéfd ref | ectVBeSe£935S, DF Aranpancht SR Wigrmediatelaper iy tbﬁ’@pg Htﬁﬁ?

30di el eCﬁlﬁ'hﬁoie@-)é&trablerrehh%ofn%@ﬂﬂbﬁ‘ﬂ)rtﬂz!ﬂﬁing kifKerarls PBQ@ﬂT] resin 1nterméd"ate layer
general, the transferring nethod is called a 2

Pol yrrer i oatbp seflectiue fila lasea of the dmlwtav iaarepr%anaﬂreecmsﬁw@dﬁed@nmamm

E?aﬁgpgﬁgnt %1@?3%1)%5@%@ %tt%mrsurf I ?‘a?%igl lnﬁ g? Jer}ﬁacr ylic
resin, arepmrﬂmgérejmodactmg beans) cuangdieydirmflolat-tmabld TeWs r:mmpqmmmﬂ eod thehy,
cpory  deeiine B i EppRiso BnErHEF oo cofv Rl S ReS G, °"
noi st ur enlabolkeptin@ble r8¢laREmMpbEtbh.| t Ysuallpdhé Rendpakdt BdsirEintettbdiag: i@fer is
composed of a release layer adhered to the second reflective layer and an adhesive layer
adhered to the first reflective layer in the read-only disk, or is composed of a release layer
adhered to the secornid reflective layer and an adhesive layer adhered to the second
30  dielectric layer in the recoding type disk.
[0004]
In general, the transferring method is called a 2P (Photo Polymerization) method

and the ultraviolet-curable resin composition to be used is called a 2P resin,



5the 2P resin, an anorphous polyolefin is preferred. In view of the
costs of the materials, a polycarbonate resin is preferred. In
general, a polycarbonate resin is used for the resin substrate of 0.6
nm for DVD and the resin substrate of 1.1 nmfor a blu-ray disk. In

t he case where_a poL%c rbonate resin is used as the transparent_ resjn
stanper, the rExaEBlesof fheiranspargpl ren sigmpeninglyds ap Apyde restjaneth
fromthe [ : L I G%?ﬁ'c i

ul travi olre;stPn-’ %gj?g%?}e%?ig%lrﬁgl%ﬁgcg%lﬁ?ﬂfb ?%%Q—%Qﬁ;z 2P rlg%lbuﬁagtaﬂltoﬂseho}l esin
subst r at polypl¢dn), [aq@dp]ster resin, agpdystyres resineasepixlyiresinfardhe likee Of these, in
t ranspar i [.S: r [ E

 nt or o AP iEle At AT NGl hsRPPhuscRbbl dhafl ek ST ERANE Mol SRl of
15st adrpethedPdesingef andrphsugpsieslafie ik prifeendt r indéwrof iilegcoatsi dfitheymbterials, a
poor, an_error occurs .at _recordi ng/ reproduction. Wen warp is |arge
after ul P&ﬁW@? © M RS Y ecor ding | ayer or a reflective |ayer

cannot be uni f B gdnérdl 0f PEIfcRBortdiCresins axAdeMhe e bittratel FOMBRnRRA/ Or
t he second substrate cannot be attached thereto in the case of DVD or

a |ight PVAhawd teirpn palipiategtt lol mmdar @dhwrsty dek.unpftbe pasg vhsehed i n
h i di .
the casepQf,cAbbldts feddh skt asRE ﬁgg%aren?&sfgngﬁgﬁéﬁﬁgg%%@@@%e

pattern Ps def ormed under high tenperatur
r ecori npelpeaberatd-srd¢ fesin gxappl fegm dhg 2R tesin lpyaspéiet uringfis ehiganced by

and secopd recordi ng. | LS. do { become, eqgual . The 2P.resin. .

descr bedinh SE Qv e <L AfbreRERORTC T Rsind e S0 Busivids

pattern [@008] gl ass substrate using a netal -nmade stanper and there is

no 25 descriptjon on the concavocaonvex pattern formation by a

transparent r o Bien e relngsabilty ey 9tr%155%%rgrﬁsm RGPET ISR RiFtepT the

descri begaispareat @5k iﬁ@ﬁﬁéma&qaﬁrasope%ledgigo ethér ﬂﬁhﬂ%ﬂsﬁ?bﬂr}eﬁﬂ the
r a

resin of the present invention. Prjor cunents 30 ent
Doc difent $appgoeH aplefect is gspetatedht Whenytransforring abititpistrent, apsEaneerursat

N i
JP- A- 2001128824 2ycPatemit bBonifmenty férmdiPonith? ©0dea®88R864x pattern formed and/or

the second substrate cannot be attached thereto in the case of DVD or a light transmitting

layer of 0.1 mm cannot be uniformly formed in the case of a blu-ray disk. Moreover,

20  when the concavoconvex pattern is deformed under high temperature and high humidity,
recording properties (for example, a jitter property) of the first and second recording layers
do not become equal.

The 2P resin described in each of Patent Documents 1 to 4 forms a
concavoconvex pattern on a glass substrate using a metal-made stamper and there is no

25  description on the concavoconvex pattern formation by a transparent resin stamper.
Moreover, although the 2P resins are described in Patent Documents 5 to 8, there is no

descriptton on the resin of the present invention.

Prior Art Documents

30  Patent Documents
[0006]
Patent Document 1: JP-A-5-59139
Patent Document 2: JP-A-5-132534
Patent Document 3: JP-A-5-140254



5 Patent Docunent 8: JP-A-2005-332564 Sunmmary of the Invention
Problens that the Invention is to Solve [0007] 10Usually, the
ultraviolet-curable resin to be used as a 2P agent should be easily
rel easabl e froma stanmper on which a concavoconvex pattern has been

f or ned, t h maint ai the pattern. At that tinme, when the resinis
di fficul aTFB“B%C‘F’éff”égsgI%Ar?é?r%% stamper, there arises a problem

that t hepgesi Dodlhdat Besp-adddies fugsper and does not adhere to the
reflective I@tn%er or the dielectric layer, and thus causing a decrease

i n produfateeiDagendmt 8] Hhdy200062&83¢2r, even if the resin is a resin

highly r he am8Ey When it is released at the tine
when it ?Lsitg ace ellc?rrﬁzg?rﬂ—{ﬁezqzﬂtaterrpérature and high humdity, there

ari se a Batehﬂlémwﬁmnt 8aJR-AazD0srI3@s6éccurs. [ 0008] Accordingly, in

consi deration of such circunstances, the present invention 20provides
a resin conposition which exhibits a particularly excellent

rel easabs{uhjﬁm}f 5%@%&3}9& and closely adheres to a reflective film
| ayer or_a dielectric |aye even under high tenperature and high

hum dity U’é’i%@a LG waﬁm ofr yl at e- nodi fi ed urethane acryl ate
and a (nﬁjoh)lfcryl ate nmononer. [0009] 25Furthernore, since selective
adhesion'to the reflective filmlayer or dielectric |ayer can be
achildved upon Uh@lh’eihearé@vmlgmmﬂde stsimtodre, usethes pRRagertt shtvulé be bmsriuly

enat! e At hsdla e BENEA R St Cim SR b e
maintaining the pattern. At that time, when the resin is difficult to be released from the
stamper, there arises a problem that the resin attaches to the stamper and does not adhere to
the reflective layer or the dielectric layer, and thus causing a decrease in production

15 efficiency. Moreover, even if the resin is a resin highly releasable from the stamper, when
it is released at the time when it is placed under high temperature and high humidity, there
arise a problem that a read error occurs,

[0008]
Accordingly, in consideration of such circumstances, the present invention

20  provides a resin composition which exhibits a particularly excellent releasability from a
stamper and closely adheres to a reflective film layer or a dielectric layer even under high
temperature and high humidity using a polyfunctional acrylate-modified urethane acrylate
and a (meth)acrylate monomer.

[0009]

25 Furthermore, since selective adhesion to the reflective film layer or dielectric

layer can be achieved upon the release from the stamper, the present invention enables

omission of the adhesive layer of the ultraviolet-curable resin as the 2P agent.

Means for Solving the Problems
30 [0010]
The present inventors have found a resin composition which enhances
releasability from a stamper and tightly adheres to a reflective film layer or a dielectric
layer even when placed under high temperature and high humidity by using a urethane

(meth)acrylate ultraviolet-curable resin composition obtained by reacting an organic



The present inventors have found a resin conposition which enhances
releasability froma stanmper and tightly adheres to a reflective film
| ayer or a dielectric |layer even when placed under high tenperature
and high humdity by using a urethane (nmeth)acrylate

ultravi ol.et-curab) e resin conposition obtained by reactj n organic
| socyanalSCH MR aRORIHRAIO 0@@?3\?&% gy B ar _ﬁ;ﬁ%ﬁ%m ave
Thgar eby, d&&%eﬁ%ﬁl@@i@ieﬂ@ﬁﬂbl@!}eyﬁ Eérﬂﬁés‘?ﬂirﬁ{ which 3Rh®its ahigh RRANMIAIY X
whi ch exhibits a high releasability froma stanper and excellent in

cl ose adpstmpshankexcsllentinrlose adhesivengsiie ayaflectye lm tayer o sirgoprding film.
[0011] 5;[‘6@1 resent invention relates to the followng (1) to (7).
(1) An uftraviolet-curable resin conposition for a nmultilayer optical
di sk,5 conpri si itge prEper ivesudion oelates trhibe f6llovang ¢Hab (Ux et hane
(meth)acryl ate t ai.ned. reacting an_or.gani.c isogyanate.havi ng two
or ot e 1 ooy ahaes B Sieletch B Rt RPN K a AR BRE LS AT s

hi gher - f ysapiignalAY aBéh) a¢ highat-RBmbdotial grethany @heth)dcraaRubiaifdd) byarehéting
or lower- 10functional (net h%acryl ate nmononer, and (C) a .
phot opol FHEFEABISHFAsHANAF ARERGFWO Of moTe ispeypnaty gTpPE iyponalecyis thgseqf with

resin cog}g@_sdrtlﬁéﬁér_ffﬁﬁcttﬁn etl)aelatORdvitP hilraky138 68, dB NS - DrlibRed t €M

(1) above, wherein in the hexa- or higher-functional "urethane

( metH) acfuynctiens! (mythdasr platsanonsymateansh (Ch g phatopelymerizationoimitiaten e havi ng

o Or ore | SRR GRS AR RSO el G ©

organic a@n%i@g\’aatth? ﬁisndﬂﬁabwvet Mgglgem iﬂlﬂh@hmn‘pt ﬁhﬁrgﬂer-]?ﬁbmlel' drefhranen t he
roup conpsi.sting.o S or,one di.i socyanate, hexa ne

di 1 socyadaTRaBAs (AhEORITEd By Feariing a1 FUERRI S RRAIE haviag Bo or more

di pheny! ¥Béfanane glops-iflohs eyt Beredf Witk hORCH 1dRYdr-fihétRRay@RakRer

a trifunctional |socyanate represented by the fornmula (1): 20[0012]
[ Chém  1havingaohpduoryigrap the prepoijogpasie is@oe 21 two or more compounds selected

from the group consisting of isophorone diisocyanate, hexamethylene diisocyanate,
tolylene diisocyanate, xylene diisocyanate, diphenylmethane-4,4’-diisocyanate,

dicyclopentanyl diisocyanate, and a trifunctional isocyanate represented by the formula

(1)
20 [0012]
[Chem. 1]
0
/H /“\ R
OCN \N N/ \NCO
)\ /K oY
0 N o
R——NCO
[0013}
[0014]

25  where R represents:



25 where R represents: [Chem 2]

4] CH3 [Chem 5]

A
4

[Chem. 2]

[Chem. 3]
H, |
c 6
5  [Chem. 4]
CH,
CHj
[Chem. 5]

or

CH3 [Chem 3] / 2*---eHc 5 [Chem



CD1) eHO or [Chem 6] (3) The ultraviolet-curable resin
conposition for a nultilayer optical disk 5according to the item (1)
or (2) above, wherein in the hexa- or higher-functional urethane
(meth)acrylate (A) obtained by reacting an organic i socyanate having
two or nﬁﬁﬁ igﬁcyanate groups in one nolecule thereof with a tri- or
hi gher - f ¥™0Hal (meth)acrylate having a hydroxyl group, the tri- or
hi gher-functional (nmeth)acrylate having a hydroxyl group is one or
two or nore conpounds selected fromthe group consisting of
10pentaerythritol trifnmethhacryl ate, difpentagrythritol
penta(neth)acrylate,/tri (nmeth)ac gpr ol act one adduct of
pentaerythritol, and tri-, t£Tra- macryl ate of
scaprol act one adduct \of di pentaerythri (4) The

ul traviol et-curabl e restmconposition for—a“nultilayer optical disk
according to any one of the items (1) to (3) above, wherein the tri-
or lower-functional 15 (neth)acrylate nononer (B) is one or two or
nore conpounds sel ected fromthe group consisting of isobonyl

acryl ate, neopentyl], glycal, diacrylate, propyl ene oxide-nodifi
neopentyl gl yc&) dhhsci! F‘é‘??,t‘c‘t"?ai’ c¥8 & Hﬂgéﬁ’ IRARYH ﬂ?%\%ﬁ’%géilélf and
hydr opi V%@fﬁﬁ%‘ﬁﬂﬁ@@@hﬂ‘ 11§ @r 12)iaBB¢d) WhetdM RPRB Beth- 3¢ hidhdt-Rinctional urethank
The ultraviol et-curable resin conposition for a multilayer optical

di sk 20 Geetblasniaie (0) abipingd by eacting ap praspic(isgcyppate hyvias e or jirech
cont ai ns; 0 el . 0 f.ght
of the. (BolERaBabms #EhaRolBhid gk AR her pg forh i
based onhavieg ahpdrexylegoup,dherpo oir higher-functional (methj@)yylatecarving angtderiyal
obtai nable by irra iati%%che ul%%gviole@-cur bl e resin.gong sition
for & mPERPRyAl ito skt sEbeul §riySe Boufe shuin ot siig® 1) (o
(5) 1abovgentderyvhiito] & ntth Javiey 16| @¥i Ehtdedythritol penta(n{et)adryla, tii{natByacrylate of
optical. di sk conpri teri.al accordin eite

[ h tg.th 6
above. Ep@;ge][ac@p(re Itaa%.lnq? ﬁ%ggﬁtg%r d1t0 , and tri-, tetra- or penta-%megl)acrylate otrg- (6)
caprolactone adduct of dipentaerythritol.

(4) The ultraviolet-curable resin composition for a multilayer optical disk
according to any one of the items (1) to (3) above, wherein the tri- or lower-functional
15  (meth)acrylate monomer (B) is one or two or more compounds selected from the group
consisting of isobornyl acrylate, neopentyl glycol diacrylate, propylene oxide-modified
neopentyl glycol diacrylate, tricyclodecanedimethanol diacrylate, and hydropivalaldehyde-
modified trimethylolpropane diacrylate.
(5) The ultraviolet-curable resin composition for a multilayer optical disk
20 according to any one of the items (1) to (4) above, which contains 5 to 80% by weight of
the (A) component, 10 to 80% by weight of the (B) component, and 1 to 15% by weight of
the (C) component based on the whole resin composition.
(6) A cured material obtainable by irradiating the ultraviolet-curable resin
composition for a multilayer optical disk according to any one of items (1) to (5) above
25  with an active energy ray.
{7) A multilayer optical disk comprising the cured material according to the item
{6) above.



[ 0015] The ultraviolet-curable resin conposition of the
present invention and a cured material thereof are excellent in
releasability froma stanper and are useful as a 2P agent 5which
closely adheres to a reflective filmlayer or a dielectric |ayer
under hi te rature and high humdity. Moreover, it is possible to
provi de gﬁfefﬁoﬁ%/ FE% ur abl e resin conposition which enabl es
formati oppga)an internediate |layer by one liquid with omtting an
adhesive | ayer, 10 Best Mdde for Carrying Qut the Invention [0016]
The present i nVBaRitENIQleRrahleresin samuogtion ot thegirigl @vpRiigrand a cured
conposi t pRfkrfaPhefidf Rl dxe@ller b feleal i sfdﬁ_)pef‘gﬁﬁ?ﬁ%‘us@ﬁxl as a 2P agent

hi gher-functi onal urethane (nmeth)acrylate obtaine y reacting an

or garfi ¢ Whishycherglyeadharestg areitective ﬁbniﬂybsméinlwp@icgawpmdemieh temperature
nol ecul e . Mt L: - I O t at e
navi ng. “RUMRERSRIGHL | Mbiehleie ¥ potkBA pholRec iRyl BB

(et h) aceothpdsitiomowhick enatd exdfofhtian @it ioeahydieteilzad b ne higtrudatith omitting
[0017] In the ul tlravi ol et-curable resin conmposition of the present

i nvent i off! *¢RFVE '‘HE. a- or higher-functional urethane
(meth)acryl ate obtained by reacting an organic i socyanate 20havi ng
two or nore_isocyanate groups in one nolecule thereof with a tri- or
hi giér - BestMedsfar Camigiog) Qetths Baventiiyi ng a hydroxyl group is used.
The or gaﬂjoqﬂ' socyanate to be used in the present invention is a
conpound havi ng two or nore isocyanate groups in one nol ecul e thereof
and any known Olesresmy ithentisegronidel annltpardl¢tekzine rasm ¢omtposition for an

Ex I t.h f incl.ud N t, i h .
o5 | socSpital B8 el RrsR P s O N R TR0 B R st e gtgained
)c(l'yl enF dbby ?@ﬁj&f@rﬁg‘.@gm\ﬂb W?Ma@%ﬁ;@fﬁ% (ﬁln@ibiiﬁm?%ﬁﬂagﬁupﬁﬁﬁbtie r:nole:cule
|1 C (0] nta 1 1.S0Cy.ana ) ur, er re,_1n .
pr edent % W@%ﬂhﬁ,magf gﬁ%‘aﬁfi?‘g‘a“# g%@b&ﬁﬁ@ﬂé? ﬁa‘ggg 0y iRl goug, (B) a - or
trifinctjoRakurchosri IeiBadrfRlan6MRs, M () phetdpeWngiAkasMiHifatél) :
[0017]

In the ultraviolet-curable resin composition of the present invention, (A) a hexa-

or higher-functional urethane (meth)acrylate obtained by reacting an organic isocyanate
20  having two or more isocyanate groups in one molecule thereof with a tri- or higher-
functional (meth)acrylate having a hydroxyl group is used.

The organic isocyanate to be used in the present invention is a compound having
two or more isocyanate groups in one molecule thereof and any known ones may be used
without particular limitation. Examples thereof include diisocyanates such as isophorone

25  diisocyanate, hexamethylene diisocyanate, tolylene diisocyanate, xylene diisocyanate,
diphenylmethane-4,4'-diisocyanate, and dicyclopentanyl diisocyanate,
[0018]
Furthermore, in the present invention, as a modified isocyanate, use is made of a

trifunctional isocyanate represented by the following formula (1):



[0019] [Chem 7] ROCN----.----.... ONONO N O NCO \ R-NCO
[0020] 5 where R represents: [0021] [Chem 8] CH3

[0019]
[Chem. 7]

oeN—"F~ /“\ - e
% /K * (1)

A——NCO

[0020]

5  where R represents:
[0021]
[Chem. 8]

A
&

[Chem. 9]

—~
ox
~}
(o)}

10



[Chem 9] /| H2 ---t-C -4- / 6 [Chem 10] [Chem 11] 5 or [Chem
12] in which a diisocyanate nononer is subjected to isocyanurate
nodi fi cation. [0022] 10These conpounds are obtai ned through synthesis
by any appropriate and known net hods but exanples of commercially
avai |l abl e _products thereof include Takenate D- 170N manuf actured by
Takeda CA€R$®alOli ndustries, Ltd.; Sum dur N-3300, Desnodur L,
Desnodur HL nmanufactured by Sum tonpo Chem cal Bayer Ltd.; T-1890
manuf act ured by DegussaCH 15As the organic isocyanate, the
trifunctional isocyanatg®represented by the fornula (1) is preferred,
and particularly, an islocydhurate trinmer of hexanethyl ene
diisocyanate (R = Crspreferred.

CH,

CHs

[Chem. 11]

OO

[Chem. 12]

in which a diisocyanate monomer is subjected to isocyanurate modification.
[0022]

10 These compounds are obtained through synthesis by any appropriate and known
methods but examples of commercially available products thereof include Takenate D-
170N manufactured by Takeda Chemical Industries, Ltd.; Sumidur N-3300, Desmodur L,
Desmodur HL manufactured by Sumitomo Chemical Bayer Ltd.; T-1890 manufactured by
Degussa.

15 As the organic isocyanate, the trifunctional isocyanate represented by the formula
(1) is preferred, and particularly, an isocyanurate trimer of hexamethylene diisocyanate
(R =-(CHa)s-) is preferred.

10



[ 0023]

Furthernore, as a nodified isocyanate, it is also

possi ble to use an isocyanate represented by the follow ng fornula

(2):

[0024] 5[Chem 13] CN R "NCO  (2) RNCO [0025] wherein

Ris the sane as Rin the above fornmula (1), as a nodified

| socyanat

i.n which a diisocyanate nonomer is subjected to a biuret

1 Oreact |[§QP [0026] The tri- or higher-functional

(met h) acryl at e Fghbsord, e&%@mﬁhd FoBHMRPRGS Ak& 9&433/015 ﬁ;f@sesmtl&cﬁaﬁaﬂé -
to octa-functional LRS} net h) acr | ate having a hydroxyl group and any
e

known on@epresertaddy

oligwing HTW&@DCUI ar limtation. Exanples

t her eof ig@jﬁﬁde pentaerythritol 15tri(meth)acryl ate,
di pent aellyt itol penta(neth)acrylate, tri(neth)acryl ate of
s- capbol §€ChemelHdduct of pentaerythritol, tri-, tetra- or

pent a- (net h)acryl ate of s-caprol actone adduct of dipentaerythritol,
and the'like. In the pr esgnt I nvention, particularly, pentaerythritol
tri(meth)acrylate and di ntaerythrltol penta(neth)acryl ate are
preferred. ﬂr

10

15

20

25

N R NCO

C
Mo / = (2)

[0025]

wherein R is the same as R in the above formula (1),

as a modified isocyanate, in which a diisocyanate monomer is subjected to a biuret
reaction.

[0026]

The tri- or higher-functional (meth)acrylate having a hydroxyl group specifically
refers to a tri- to octa-functional (meth)acrylate having a hydroxyl group and any known
ones can be used without particular limitation. Examples thereof include pentaerythritol
tri{meth)acrylate, dipentaerythritol penta(meth)acrylate, tri{fmeth)acrylate of e-caprolactone
adduct of pentaerythritol, tri-, tetra- or penta~-(meth)acrylate of g-caprolactone adduct of
dipentaerythritol, and the like. In the present invention, particularly, pentacrythritol
tri(meth)acrylate and dipentaerythritol penta(meth)acrylate are preferred.

[0027]

The reaction was carried out as follows. Namely, an organic polyisocyanate is
mixed so that the isocyanate group thereof is 1.1 to 2.0 equivalents per equivalent of the
hydroxyl group of a tri- or higher-functional (meth)acrylate having a hydroxyl group, and
is reacted at a reaction temperature of preferably 70 to 90°C. Thereby, an objective
urethane (meth)acrylate (A) can be obtained.

One or two kinds of the above (A) urethane (meth)acrylate can be mixed and used
in an arbitrary ratio. The amount of the (A) urethane (meth)acrylate to be used in the
composition is 5 to 80% by weight, preferably 15 to 75% by weight, and particularly
preferably about 20 to 70% by weight as a ratio to the composition.

11



[0027] 20The reaction was carried out as follows. Nanely, an organic
pol yi socyanate is m xed so that the isocyanate group thereof is 1.1
to 2.0 equival ents per equivalent of the hydroxyl group of a tri- or
hi gher-functional (meth)acrylate having a hydroxyl group, and is
react ed ﬁqﬁ]reaction tenperature of preferably 70 to 90C. Thereby,
an obj ect uret hane (neth)acrylate (A) can be obtained. 250ne or

two kinds of tine thbomptri-A} IdW&WGﬁd’ti%nﬁHﬁie@)&@rﬂé't@&%n&ﬂ@r BecHiséerh @ed

used in an arhitrary ratio. The amount of (A). urethane

(et h) ac PYISERIANYSRUNE, YWNoMWR qrwgn@bbﬁpwﬂwmut icylar lgnugtinn. waxgmples

referab t out 20
L o hnd oL O AR St B EIARAr L B0

(B) t¥i- (mpthbm\wéatef ispeemphaetiDaetytita adgmhantel (matoaenylate bbezmmdﬂu)acrylhte
t
i ot SRR oA S SBAUBAE Ep RO (APt IR S oRAB BT .
?e ntz Kl) adr(lgdeﬁt)mrylgter; pndpgrllmlatoa;tyel-m&dlﬁed hyaentyl atyeol dxa?ﬁtgamcfylelﬂet
met h) acr, a acr z at e,
{etr ahya i SR PratTmoL S B s brsprvaekieatd ot e, o

neopent ﬂmﬁétﬁﬁ Bl prolpdneti AR aliyaite hyRF RRPVARE 288 he§pnd Igiycgfi neopent yl

gl ycol (( )acr late, tricycl odecanedi met hanol di (met’h) acryl at e,
hydribi v dilae eﬂﬁ’éﬁ? dtket r i met hyl ol propane di (meth)acryl ate,

hydr oxypi val i q@&a&%%mﬁwthe aébaﬁ%%m&xoggﬁlgﬁh%%@%é%ﬁo oA e |1 ke

In order to enhance the rel easa acryla nonomner,
it is prpfeétreddouse isobomnybanylatel neapentyhglycolnbapglatey prqiymebx1de—modxﬁed

rheyo ohGops RN eSS 1R e EincB R Py i i ol Rladcbuce
t1 r5 i met hyhmtiﬁ‘redpmmetkdricﬁpfophxg/é %acr}'rhﬁe am%ndlﬁeﬂﬁfﬁof?gbé)@seggg/ﬂld n the
e g propgian o e Bably weielopaonny 1565 gRYe Bsmsishh end most pregerably

conposi t 2@y 7({;@@?%31%@%&&% ff thé @@mf,&)m@hot opol yneri zation initiator
to be contained in e ultraviolet-curable resin conposition of the

pr esent [0%&htion incl ude 1- hydr oxycycl ohexyl 20 phenyl ketone

(I RGACURE 184 EXRAMIESGE tHE 8€) PotGhtinSREGLR ik alt P R E Brdined S
uliraviolet-curable resin composition of the present invention include 1-hydroxycyclohexyl

20  phenyl ketone (IRGACURE 184; manufactured by Ciba Specialty Chemicals), 1-[4-(2-
hydroxyethoxy)-phenyl]-2-hydroxy-2-methyl-1-propane-1-one (IRGACURE 2959;
manufactured by Ciba Specialty Chemicals), 2-hydroxy-1-{4-[4-(2-hydroxy-2-methyl-
propionyl)-benzyl]-phenyl}-2-methyl-propane-1-one (IRGACURE 127; manufactured by
Ciba Specialty Chemicals), 2,2-dimethoxy-2-phenylacetophenone (IRGACURE 651;

25  manufactured by Cibé Specialty Chemicals), oligo[2-hydroxy-2-methyl-1-[4-(1-
methylvinyl)phenyl]propanone] (ESACURE ONE; manufactured by Fratelli Lamberti), 2-
hydroxy-2-methyl-1-phenyl-propane-1-one (DAROCURE 1173; manufactured by Ciba
Specialty Chemicals), 2-methyl-1-[4-(methylthio)phenyl]-2-morpholinopropane-1-one
(IRGACURE 907; manufactured by Ciba Specialty Chemicals), 2-benzyl-2-

30  dimethylamino-1-(4-morpholinophenyl)-butane-1-one, 2-chlorothioxanthone, 2,4-
dimethylthioxanthone, 2,4-diisopropylthioxanthone, isopropylthioxanthone, 2,4,6-
trimethylbenzoyldiphenylphosphine oxide (Lucilin TPO: manufactured by BASF),
bis(2,4,6-trimethylbenzoyl)-phenylphosphine oxide IRGACURE 819; manufactured by

12



hydr oxyet hoxy) - pheny1] - 2- hydr oxy- 2- net hyl - | - pr opane- 1- one (1 RGACURE
2959; manufactured by C ba Specialty Chem cals),

2- hydroxy- 1-{444- ( 2- hydr oxy- 2- met hyl pr opi ony1) - benzyl kpheny1} - 2- net hy
| - propane-1-one (I RGACURE 127; manufactured by Ci ba Specialty

Cheni cal ) : Vi ophenon REA

Tanuf act LAS dgggcl% %%Esﬁﬂa?%ﬁ%}dgr%ng@éf%@nzoy )EZQI - I‘ll’l’%{ﬁ I‘:Ipexg’cylphc)Sphme
ol i go[ 2- hydiepm;dmer}ﬂmhyl- 144- (1- met hyl vi nyl ) phenyl ] pr opanone]

( ESACURE % manuf actured by Fratelli Lanbeth), 2-

hydr oxy- 3 hyl -1 - phenyl - propane-| - one (DAROCURE 1173; manufactured
by G ba Speci algne iGhe6t ﬁlﬂf&ikmds of these photopolymenzatlon 1n1t1ators can be mixed and
2-met hyl - 114- (et hg t hi o)phen 1] - 2- nor phol i nopr opane- 1- one (I RGACURE
907; Pandetinanagbigprigatg ang alsp af is yO@I%M%%ﬁesf in cznﬂ@trrﬁm withag 0

di rrethyl Abia8o b idefiz oS Pt D ane- | - one,

2-chlorothio % o%e 2, 4-dt(§%?rret Itﬁﬂoxant hone,

2, 4-di i sopropy [Tlhhlanwant éfithe (C) ﬁmpomﬂwh&rinaﬂ&mnﬂhﬂnem tBe dlthwiolet-curable

Bash) . b oo PR PRSRD AR B e kPl PR Rl

819; rranﬂf)%diwwa@hby G ba SpeC| aI ty Chem cal s),

bi s(2, 6-di neth e ,4-tri et hyl] pentyl, phi ne oxi de, and
Che 19 ke [oosgf*xﬁl RESH e i poRTAZaHOThIfiater 3] Ao e melude
phot Opol uféﬁ{aha@mlﬁ@ 2L BibdckBI AhMoERY] RBzHAE FmelH ngla%ﬁ@&etoﬁsh@r{bn@rﬁv trary
ratio and also it is possible to use it in combination Wth a

phot opol {iresthyaminobenzaie acid sthyhedersprdimethylaminghenzoic acid isoamphestemanht
of the (@ phot ﬂpmem&{]%afe'tﬂ&%@%@ 1 Q7B 1l fatdh Llfgg/ggeﬁgl&éhgz? i&h,

resin conposition of rese I on s
pr ef er abthg cabisat therend 1rﬂ.01%uﬂiyawvdalg¢1trabld.ﬁﬁn'a¢mﬂlmnﬂin dfftke present invention is

Dt 000 YRG! LSl ST Ao RS | Sy e

di met hyl pgg3mpacet ophenone, pdi nmet hyI am nobenzoic acid ethyl ester,

p- di met hyl am npb ﬁf;‘f ijd |soa ester, and the like. In the case
where the photlg‘ptgl Vit susppl FFﬁS%UI crmgrosifiog of $he jatesent inveBiien, RhespbALc

the contgng (m&ﬁya%pﬁat%aﬁ BE altdd! ﬁ\ﬂeeés%ac UTﬁ@{éﬁo ﬁéﬁé‘a&@gﬁﬁ%béckﬁaeof

the present invention is 15pr ef erably
part i cul eriegcesadhesivasiess eftrdumingm Stl’tﬁrs%awlvmalmto a[‘l@d@ﬂslvel quredmaterial

ul t ravi ent t .0

phoszg] ho?il)@tt%éé?ﬁ J:(ﬁ][ E@Z{g% %%Ime?i?iéan 8%%% tﬁ)%t% nee%nelg%nar m’ltﬁ
phosphori c amEhr(hmhbjeamghbqtemmhM«aa inckldRiovieo €ssabole adriporivuts, if
silver, or a si da 0 an sive cured terial 20but there
oL o rer et ad vl of R sl SOl e el o d6 IR Bt e ARG agert,

|'i m t ed. a polymerization inhibitor, a photostabilizer (hindered amine-based one or the like), an

antioxidant, an antistatic agent, a surface lubricant, and a filler may be used in

25  combination. Examples of the additives include KBM-502, KBM-503, KBM-5103,
KBM-802, and KBM-803 manufactured by Shin-Etsu Chemical Co., Ltd.; BYK-333,
BYK-307, BYK-3500, BYK-3530, and BYK-3570 manufactured by Big Chemie; Z-6062,
SH-6062, and SH-29PA manufactured by Dow Corning Toray Co., Ltd.; LA-82
manufactured by Adeka Corporation; and the like.

30 [0032]

The ultraviolet-curable resin composition of the present invention can be obtained

by mixing and dissolving the above components at.room temperature to 80°C, followed by

filtration, if necessary.
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Furthernore, in the present invention, in addition to the above
conmponents, if necessary, additives such as a silane coupling agent,
a |leveling agent, an antifoam ng agent, a polynerization inhibitor, a
phot ost abi i zer (hindered am ne-based one or the |like), an

ant i oxi dant, an.antist.atic,agent surface. | ubricant, .and a filler.
Ty be used i n 138 VESREA O RIRE SRR CFeSio o ppsiton o 809 prgsepbimy Sntion
KBM 502, iKBMdEI®, mFBM frdfdably 4B S2mPas dpéiBMedderiai uf 2a5iCised Baype
Shi n- Et su, Chem cal Co., Ltd.; BYK-333, BYK-307, BYK-3500, BYK- 3530,
and BYK- 3BPOMR®AuUf act ured by Big Chenie, Z-6062, SH 6062, and SH 29PA
manuf act gﬁg]by Dow Corning Toray Co., Ltd.; LA-82 manufactured by

Adeka Corporation; and the like. 30[0032] The
ul t ra¥i ol et - culmBlecaseal RVEL thsoisinspaantaesin ingenmesdéasatayenisdotmiasibyc@h be

obt ai ned % ' V] . CO 0
Cerper at Py hoReA AR, oo ARG IEH dyer hERBhtrae
The vi scbsvihg theffisshieanspareatiesinestibstrata theefinserec ordopnipgeri and ok fifst §dns-
present inventionjs.10.10.800, nPa-s, preferahly 40 to 500 nPa.s on
easur et PRenSREeg Y s 4o T ot Blspn a GaiaspHopesio degingy bY &
DVD, t heniettadsfal 864 spi@ToitingihehorH sthdn| pRitihg nfethdd, GRS rlec&alth method,
applﬁclP ng the resin corrgom tion of the present_ invention to at [east

one t Hiensitpehing the suhstratgta the steppst, and Erliptingrihe pitached enpvithane,
the firs i aﬁﬂﬂr i ol I AR f j
filml ay{eﬂrnra??r?ﬁtgg}tngghlta%gﬁreo a%]\ltdE?%sLdegt?f?%%?E)ﬂéctr’ e%? r estfl%’gfyéﬁhgr%‘%}gerﬁ%aé&a
met hod s tarmed $y42xqniphyiog ghe neginwemipositionm oS the pegseprinwtritiog todiertothsparenta

N ina.methed, i ng.the substrate to.the. st

iod i v v oo DdlERdR g RO AROE T ol ing HR3E T kB bfalOF gl

]E rans pa[)eun‘ing, asd ﬁl:lte&_hiit@iiem th debstrate lewhatthy Gy traﬁﬁﬁrdnay&in subs@ate ahe first
or | the res CcO oSsI I on O t he resent nvent i, on

Lol T Dleshitng BRer anddnd, i SR PP CreDEte e Hier IapHeir b arer it

the resi gn SONRPS LithATLIECCUABIE P6iD!| eftheGUFnhiRg metel S ?gsfﬂr@ﬂnka she t he

substrat e havi ng the first transparent resin substra i

| [ LT k the first
15r ecor diedgctonpradistion 6ot issexpeetable i wiswithrtanedyctipn etfidigneyfcan he

| ayer | ap ed 1 i . i - cUr- . asi
Tho f or nyoiredey MCEE R, Mhd BB RN, 0 EAHACH re AR S B8 e
cost s i sisegodotnadyl i they samewanhertas pr etwasd eiD¥DE | di gemsralg apolyearbonate

om tted. MNbr.eqver, ,n the case of a Blu-r | Sk h an r

Fesal | rebie R ar 1 A EaRied rfp SR LS Sm o R RSP TP ang
case of fovihe resingeburatd of B1 pahYeed BRRal disk0) [eHiertabswhert jodycativRate-
first transparent resin substrate of 0.6 nmfor DVD or_ HD- DVD and, for
the resi W@%‘E@FP%@@ IGPInptampanis B%edathsmlh%pfdﬁ)w.alqomr?ﬁ%reé Huewdtle a
pol ycar benatanmege transparent resin stanper is used, the nmethod of
(1) is also preferred in view of the releasability. [0034] 25As the
transpar@ﬁﬁ“fesi n stanper, there may be nentioned an acrylic resin, a

25 As the transparent resin stamper, there may be mentioned an acrylic resin, a

methacrylic resin, a polycarbonate resin, a polyolefin-based resin (péu*ticularly, a pon-

crystalline polyolefin}), a polyester-based resin, a polystyrene resin, an epoxy resin, or the

like. Of these, in view of the releasability, low moisture absorption, shape stability, and

the like after curing of the 2P resin, a non-crystalline polyolefin is preferred and, in view of
30 material costs, a polycarbonate resin is preferred. The 2P-curable resin composition of

the present invention can use either transparent resin stamper.

The uitraviolet-curable resin composition of the present invention affords a cured
material by irradiation with an active energy ray. Examples of the active energy ray

include a low-pressure, high-pressure, or ultra high-pressure mercury lamp, a metal halide
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met hacrylic resin, a polycarbonate resin, a polyol efin-based resin
(particularly, a noncrystalline polyolefin), a polyester-based resin,
a polystyrene resin, an epoxy resin, or the like. O these, in view
of the releasability, Iow noisture absorption, shape stability, and

the like.after, curing of the 2P resjn, non-crystalline pol.yolefin

i s pref er?BR %WH&C} Rt a‘%ﬁﬁ%ﬂ(’z‘}aﬁﬁﬁ I%E’Qs?‘%?ﬁ v g?@’@ﬁf‘ﬁ‘g‘ﬁgg%d‘ﬁ)g%i apd
i s pref enrielke. TMEheZBo0sl Eael Sndt€sdl s A RORIED BIthe brdsB& iRV @SiBAL

i nventi OT can use either transparent resin stanper. The

ul t ravi oll893ur abl e resin conposition of the present invention

affords a curedy Rl REdAIngMydr bRl IPQ g%%&?re%ﬁf Y me BTNy dr Y the
Exanpl es of the active e erg:y ray 1 nclude OW- pressure,

hi gh- br e ¢beiregured materiah bl gy argani¢ eolpng matted andp, pheserchanige eitdrthe can

| anp, a ) I I n. ul t.rayiol et

l'i ght - em'(bt8 ltﬁl“L’ %g &?I'S%%gﬁ' © aﬁgﬂ? Pn%gﬁ%éf&{?%gﬁaé%g@ng E@%Bféﬁglr’r%(}néarl?lalg % al so

i ncl uded polyntdiigingrphsleddcyanine ebloving nfRRB5hnd exdnijdes efahe phavg chayp@material
formed on th ranspare resin internmedi ate_| ayer, by.the above _.
cor 0. ot in ORI G RbR A LT R o P o tabh S5 phdb DocH oS
mat eri al Vc&@n TeezZnSEACe, BXa SR! a1 8 tof $ar@@ani ¢ col oring matter include
net al - cont ai ni ng azo, Hgol ymet hi ne, . pht hal ocyani ne col oring matters,

and ¥Xanpl es oMarpRVesHAS EsEheaTaRoSHIAN thg presrat inyentiomean hsbisad fdobyof
addi ng a G )] : i 3 j ,
W o g ot QiR igiay Bk Ahing Y sigfbuure 3y lofysipocBteaihdciubufae X,
conposi t pgached. t he present invention can be used for both of an

opti cal 02’% or a blu-ray disk having a structure that a

pol ycar bon tL- made substrate is attached. [0036] Exanpl es
of the applyi ngxamplesdf thecipyhéngimsihiod ivcdédel 4 ¥pimeddtiag mahdP apPtihatod,a

15raoll coagting nethod, a screen prinfing hod, and the |ike. [0037]
l\/bre]o%/erFoqt?%gggg’eg?qcﬁj’ealsﬁg?pBFt“E\%‘Bﬁfﬁwa(ﬂq&fi‘ﬁﬁk"s used for read and/ or
write in[gp3anext-generation high density optical disk, it is preferred

that the transmttance at 405 nmin the cured material having a film
t hi ckness of 9oborepvepeingma Hushssref aheitd00 por Busepfargead and/or write in a

next-generation high density optical disk, it is preferred that the transmittance at 405 nm in
the cured material having a film thickness of 90 to 100 um is 80% or more.
20
Examples
[0038]

The following will describe the present invention in detail with reference to
Examples.

25  Synthetic Example 1: Synthesis of urethane acrylate (A-1)

Into a round-bottom flask fitted with a stirring apparatus, a cooling tube, and a
thermometer were charged 0.63 part by weight of isophorone diisocyanate, 93.9 parts by-
weight of pentaerythritol triacrylate, 0.03 part by weight of methoquinone as a
polymerization inhibitor, and 0.05 part by weight of dibutyltin dilaurate, and the whole was

30 mixed at room temperature for 30 minutes and reacted at 80°C for 5 hours. When
isocyanate concentration decreased to 0.1% or less, the reaction was finished and an

objective urethane acrylate was obtained.
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[ 0038] The followng will describe the present invention in
detail with reference to Exanples. 25Synthetic Exanple 1: Synthesis
of urethane acrylate (A-1) Into a round-bottom flask fitted
with a stirring apparatus, a cooling tube, and a thernoneter were

char ged of i.so horone di yanate, 93.9 parts by
~ wei ght o%yﬁaﬁgﬁﬁ‘%‘ﬁh@cﬁ%ﬁtﬁe?‘ﬁefw aé'ea@ry@éeifg by wei ght of

met hoqui none agnid mhﬂdrﬁbu@;ﬂtﬂaeraﬁue@mhta%m%wp&a@& RAbSIAY1uYE BB
of dibutyltin dilaurate, and the whol e was n xed room

t enper at tRENgIetesovers phiaraed hhé Pridnly weight ofiswyRBIral rn@chﬁgd e eh
'$°¢yanath%x§ﬁ&ﬁﬂe éaﬁgoege urgﬁﬁéﬁ b%% %Mfaét&% b ke aeé@élﬁlt%ﬂe“ s

finished and an” obj ecti ane acry ate was o |ne
Exanpbe anlssrmShbish Jomhula Bt R anreClHgs-). 88 epdry-18) wei ght of dllbenltaxerﬁhntol

r ound- bot mfI it t vvltha ring appara a.cooling tu

i ¢ e AR 9,05 Pafib o Fadthld PR bl ibers P Gy i Dros
nmodi ; i ed p'ai;tg»g Bxiﬂ‘igrﬁtﬁnfgi‘miﬁﬂh _dﬂ@urdlSe% &Qbﬂﬁd andiok: W{ﬂ?ﬁ&d?ﬁrd@n?- fratllge for 30
manuf act ur.e ake ndustries, Lt ormu =

- ( CH2) 6- yHinygs gﬂdpwftsg B%Q%g ffsﬁ? hgyrsy; SOy RS PAICepERH gﬂaﬁﬁdeto
0.05 par 0.0y omgg Ioke ﬁactmxbmlgl%%a%n%bjwhywe%ﬁ& h&gldté‘ﬂrh?bﬁtﬁﬁled
and 05 part ght of dibutyltin dilaurate, | e was

i xejelO at SV@“@?ﬁﬁIQ éﬁ%@?lat?’u ,S@nﬂhgﬁas Qf)urmlﬁm @@Y’éﬁﬂ&*éhct ed at 80C for 5
hours. Wen is

reacti on was f%&?gﬁ&%&l obj ecme ur e?ﬁ%ddgb%gglsf %‘gglhégﬁge’ aﬁ@g
obt ai nedtheb@&yrteh e.tem:clﬁxgldplléleS BartsSynwight of Imkamethyleaa dnsmwfmﬁ S5(1Apasls
Intoarund m flas Wi tirying appagat a cooling
tube, - andy SeistephaerrS el nfbiirted & bl bV ERREl hitoaroic R
hex arret hpbl@ﬁgndaﬁcﬁmmnaf and 8@5 Jpaﬁa:rytﬁe@htt ofeilgty i fdildhRe) haemetWiiold ®bs
pentaacryl.ate, 0.03 part ht of nethoqui none as _a

pol yrer i BHEGAH 0% wea?tur%ﬁ?a 3 nuauts%lmd kPG CdPr 8hwsy | Mhen
di ] aur at Bocgittheldifcatialibn Waiedsed & 899, GO LLABE A ik ndth

m nutes an eacted at 80C for hour s. en i socyanate concentration
decr easedbjedi g urethane dcsglste thie)hta;a@tl on was finished and an objective

ur et haneg ed. Exanpl es and Test Exanples For the
resin corr%%{é lte?%)%ds ?Egg&ﬁpges 1 to 3 and Conparative Exanples 1 to

3, 20const i t ut Forgheradsar canhsositivths @ﬁﬁnmhpleﬁ hes 8ahd mmmtdtwaﬁxaﬁ@wstlao af
eval ation of .described itens ar in Table 1 this.re
"partq s) 00%8@%% BACTAR BHEARO e ?6%1‘{"5@ agesplis gt eaﬁf%% Rf ¢ st

items are shown in Table 1. In this regard, "part(s)" described in the table indicates
part(s) by weight.
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[ 0039]

[ Tabl e 1] Table 1. Resin Conposition and Eval uati on Results

Exanpl e Exanpl e Exanpl e 123 Conponent (A) (parts) A-143 A-243 A-343
Conmponent (B) (parts) |1BA525252431919 BP- 104076 THE- 33076 DPI - | A52

5

10

[0039]
[Table 1]

Table 1. Resin Composition and Evaluation Results
Compar- Compar- Compar-
ative ative ative
Example 1 Example2 Example 3

Example Example Example
1 2 3

Component (A)

(parts)

A-1 43

A-2 43

A-3 43

Component (B)

(parts)
IBA 52 52 52 43 19 19

BP-1040 76
THE-330 76
DPHA 52

Component (C)

(Parts)

IRGACURE 184 5 5 5 5 5 5
Other component '

(parts)

(Releasability test)

Peel strength (Kgf) 0.9 0.7 0.8 0.9 2.4 2.6
Releasability Good  Good  Good  Good Bad Bad
judgment :

(Durability test
close adhesive
force)
Adhesiveness
judgment

Good Good Good Bad Good Good

[0040]
Incidentally, each component shown by an abbreviated name in Table 1 is as

follows:
A-1: the urethane acrylate obtained in Synthetic Example 1
A-2: the urethane acrylate obtained in Synthetic Example 2
A-3: the urethane acrylate obtained in Synthetic Example 3
IBA: isoborny] acrylate manufactured by Dai-ichi Kogyo Kagaku

17



Component (C) (Parts) | RGACURE 18455555 Ot her conponent (parts)

(Rel easability test) Peel strength (Kgf)0.90.70.80.92.42.6

Rel easabil ity GoodGoodGoodGoodBadBad judgnent (Durability test close
adhesi ve force) Adhesiveness GoodGoodGoodBadGoodGood j udgrent 5[ 0040]

Fol I ove: | nci dags ph) e fAESATRANAD. SRR ATe R0 T 2180m0RNE: i)
Nippon Kayaku Co., Ltd.
THE-330: ethylene oxide-modified trimethylolpropane triacrylate manufactured
by Nippon Kayaku Co., Ltd.
5 DPHA: dipentaerythritol hexaacrylate manufactured by Nippon Kayaku Co., Ltd.
IRGACURE 184: 1-hydroxycyclohexyl phenyl ketone manufactured by Ciba
Specialty Chemicals
[0041]
(Preparation of samples for evaluation)
10 Using each of the ultraviolet-curable resin compositions obtained, a sample disk
for evaluation was prepared by the following methods 1 to 3.
1. A transparent resin prepared so that air bubbles were not included was placed on an
inner periphery of a polycarbonate-made substrate (first substrate) having a diameter of
120 mm and a thickness of 0.6 mm on which an azo coloring matter layer as a recording
15  layer, areflective film layer, and a ZnS-SiO; layer as a dielectric layer formed thereon. A
stamper was placed on the resin and was attached thereto by spin coating at 2000 rpm for 4
seconds.
2. The second ultraviolet-curable resin composition was cured by irradiation with a high-
pressure mercury lamp (80 W/cm) at 400 mJ/cm® from the transparent stamper side,
20 3. Using a disk peeling apparatus (manufactured by Origin Electric Co., Ltd.), the
transparent resin stamper was peeled off to prepare a sample disk for evaluation.
[0042]
(a) Releasability test
Using a disk peeling apparatus (manufactured by Origin Electric Co., Ltd.), peel
25  strength at an inner diameter of 60 mm at which releasability was poor was measured on a
measuring instrument (FGC-5B manufactured by NIDEC-SHIMPO Corporation). The
judgment of releasability was performed according to the following standards.
Good: a peel strength of 1.5 kgf or less
Bad: a peel strength of more than 1.5 kgf
30 [0043]
(b) Durability (moisture resistance) test
As the moisture resistance test, after the sample disk after peeling prepared in the
above step was allowed to stand under high temperature and high humidity of 80°C and

85% for 96 hours, they were stored at room temperature for 24 hours. The moisture
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A-1. the urethane acrylate obtained in Synthetic Exanple 1

A-2: the urethane acrylate obtained in Synthetic Exanple 2 10A-3: the
uret hane acrylate obtained in Synthetic Exanple 3 | BA: i sobornyl

acryl ate manufactured by Dai -i chi Kogyo Kagaku RP-1040:

pentaerythritol eth di.f traac e man fact d by
R ppon KA s THqged whether exofiapion Som B fryPRee i as eButrs Lieore

trimethy E%icea AR@Aehd Kigh Géru @aﬁrmq{l hﬁsﬁﬁﬁky%dhdﬁepaareﬁ%y%@m% crature.
Ltd. 5DPHA: di pentaerythri hexaacryl ate fmanufactured by N ppon

Kayaku Co., Lt &ood: CIOSCIYF@@R@JRE 184: 1- hydr oxycycl ohexyl phenyl
ket one manuf ac ed ihN.1Chba Specialty Chem cals [0041] (Preparation
of sanples for evaluation) 10Usi ng each of the ultraviolet-curable
resi nScofffdti ons obtained, a sanple disk for evaluation was

prepared by th foIIo rangparent. resin
prepared so th %fq?paf) IT%@?Z %’fﬁml?lﬁsc E?(]j%a’%\'ﬁ}s“ ‘gﬁavdﬂleﬁﬁurﬁlﬁlﬁer
per i pher yesir c@nmltmwmwssﬁaﬂﬁeﬁmlﬂ%ﬁed(rﬁatéﬁms $h&@édﬂa@é &celéntimng
a di arrete of 120 and a, thickness of 0.6 nm on which_an azo

col or i ng®iose adhesivayence guenyin the situptioq upden highslempsratuse|and highdumigdity as
layer, aggmparéd %%ﬁ?%ﬁﬁv@ﬁxeﬁnﬂb@' eMdré&vekaaX%m{preH%@hH @&hgalanv&

stanper was placed on the resin and was attached thereto pi n
coaththg Etialng@ 2raphifiera pelyéanstisnal agrylarpmonemersdvert tiseds utoN@tcooﬁrra@I e

resin co ure
mercury F@?r%k%b@%%?%&g@ %%Bﬁ% n%lf) c%g&?}%lgfgn&f gﬁeéep ?Igtr%s p%?ae%@% “anper
side. 203. Using a disk peeling apparatus (manufactured by Oigin

El ectri cgl%gawﬁflég@%@h*e transparent resin stanper was peeled off to

prepare r eval uation. [0042] (a) Releasability test
[0045]

15 The ultraviolet-curable resin composition of the present invention and a cured
material thereof are excellent in releasability and are useful as a 2P agent which closely
adhere to a reflective film layer or a dielectric layer even when placed under high-
temperature high-humidity conditions. Moreover, it is possible to provide an ultraviolet-
curable resin which enables formation of an intermediate layer by one liquid with omitting

20  an adhesive layer,

[0046]

While the invention has been described in detail with reference to specific
embodiments thereof, it will be apparent to one skilled in the art that various changes and
modifications can be made therein without departing from the spirit and scope thereof.

25 The present application is based on Japanese Patent Application No. 2009-084534
filed on March 31, 2009, and all the contents are incorporated herein by reference. Also,

all the references cited herein are incorporated as a whole.
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Usi ng a di sk peeling apparatus (manufactured by Oigin Electric Co.,
Ltd.), peel 25 strength at an inner dianmeter of 60 nm at which

rel easability was poor was neasured on a neasuring instrunent (FGC- 5B
manuf act ured by NI DEC- SH MPO Cor poration). The judgment of

rel easability was perfornmed according %%mt he foll ow ng standards.

Good: a peel strength of 1.5 kgf or | €8nBay: a peel strength of nore
than 1.5 kgf 30[0043] (b) Durability (npisture resistance) test

As the noisture resistance test, after the sanple disk after peeling
prepared in thd- aggv@tavioftyebly esnsampesisen fr armulédaysr gpfical disk,

t enper at WA g RiAgh hk4o dil'htlg/hef’ ffurﬁg&eﬁ rﬂlget?%lé) (Bﬁfhgg&?fﬁ?é%lﬁamg@% V&S

stored at room tenperature hour s resi st
j udged vvlﬁétoﬁ&ﬁnlcelﬁ@manaﬂmh@lﬂlngrfwmw hore ksoqsradamgrtﬁupsnn wae nrmﬂmafwthdeof with

bef | h f
stored ar FogEaarahdforl Bhed AERALELRIR: A0 Ul Bty el
5[ 0044] functionalAmetlgaapar mohohe aadigl)laephbopokangiAtion itidowhi ch are

the ultraviolet-curable resin conpositions of the present invention
and cured materials thereof are excellent in close adhesive force

even in the sipuatThefltHeas:- diirﬂﬁle }e@m%ﬂ;ddfti%n%da Hiuﬂhaféﬂfypﬁbémlsﬁs

conpared with Conparative Exanp Mor eover, as conpared

Conpe? at POT4ING E?(@lﬁf’é’ll ésWher&wnshWeorpl@gkrcfrrﬁm@timhurea@ny (xacfé)acrylate (A)

mononer s
conposi t ﬂgﬁgﬁ?% ? ?%Ctlingra}q‘%? Excel ?éeﬁﬁgtf %Qﬁg Peas gghﬁﬁ? %Elﬁnéé?f pg,in one
Appl i cabmaleopld theuts] WItB‘EHB at hlghmithqtmh@n&jh)acme havmgrp dlsdxtoxplrgroiﬁp,

the pr esﬁ{-étoréfmf ﬁ%&yana € 1S one or twodor more compounds selected from the group

consisting of isophorone diisocyanate, hexamethylene diisocyanate, tolylene diisocyanate,
15  xylene diisocyanate, diphenylmethane-4,4'-diisocyanate, dicyclopentanyl diisocyanate, and

a trifunctional isocyanate represented by the formula (1):

[Chem. 1]

0
—R )J\ R
OCN \N N/ \NCO
J L T
0] N o

R——NCO

where R represents:
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mat eri al thereof are excellent in releasability and are useful as a
2P agent which closely adhere to a reflective filmlayer or a
dielectric | ayer even when placed under high-tenperature

hi gh-hum dity conditions. Moreover, it is possible to provide an
uItravio%th%UE ble resin which enables formation of an internediate
| ayer by g llﬁuid with omtting 20an adhesive |ayer. [0046]

VWhil e the invention has been described in detail wth reference to
speci fic enbodi ment &€Hshereof, it will be apparent to one skilled in
the art that varioug changes and nodifications can be nade therein
wi t hout departing fgomthe spirit and scope thereof. 25The present
application is baséd Japanese Patent Application No. 2009-084534
filed on March 19, and all the contents are incorporated herein

by reference. "ASH e references cited herein are incorporated
as a whol e. chi\ﬁLr’/J 1. An ultraviolet-curable resin conposition
¥Cal

for a multilayer O di sk, conprising (A a hexa- or
hi gher-functional urethane (nmeth)acrylate obtained by reacting 5 an
organi c i socyanate having two or nore isocyanate groups in one ?

nmol ecul e[€henedf with a tri- or higher-functional (neth)acrylate
havi ng a hydroxyl group, (B) a tri- or |ower-functional
(meth)acryl ate nmononmer, and (C) a photopol ynerization initiator.

2. The ultraviolet-cupable resin conposition for a nultilayer optical
di sk 10according to é&i 1, wherein in the hexa- or

hi gher -functi onal ureth (nmeth)acrylate (A) obtained by reacting an
organi c i socyanate having two or nore isocyanate groups in one

nol ecul e thereof with a tri- or higher-functional (neth)acrylate
havi ng a hydroxyl group, the organic isocyanate is one or two or nore
conpounds selected fromthe group consisting of isophorone

di i socyanat e, hexanet hyl ene dii socyanate, tolylene diisocyanate,
15xyl ene dii socyanate, diphenyl nethane-4,4'-diisocyanate,
dicyggop tan¥h di i socyanate, and a trifunctional isocyanate

repr eésen the formula (1): [Chem 1] O
CHy
H,
C
CH,
CH,

[Chem. 5]
=+~
C

or
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OCN'.--RNN R NCO 0 R-NCO where R represents: [Chem 2] CH3 ,(c)

[ Chem 3]
(c/ H) - -5 5[Chem 41! CH3 [Chem 5] or [Chem 6]

10

15

20

25

[Chem. 6]

3. The ultraviolet-curable resin composition for a multilayer optical disk
according to claim 1 or 2, wherein in the hexa- or higher-functional urethane
(meth)acrylate (A) obtained by reacting an organic isocyanate having two or more
isocyanate groups in one molecule thereof with a tri- or higher-functional (meth)acrylate
having a hydroxyl group, the tri- or higher-functional (meth)acrylate having a hydroxyl
group is one or two or more compounds selected from the group consisting of
pentaerythritol tri(lmeth)acrylate, dipentaerythritol penta(meth)acrylate, tri(meth)acrylate of
g-caprolactone adduct of pentaerythritol, and tri-, tetra- or penta-(meth)acrylate of ¢-

caprolactone adduct of dipentaerythritol.

4. The ultraviolet-curable resin composition for a multilayer optical disk
according to any one of claims 1 to 3, wherein the tri- or lower-functional (meth)acrylate
monomer (B) is one or two or more compounds selected from the group consisting of
isobornyl acrylate, neopentyl glycol diacrylate, propylene oxide-modified neopentyl glycol
diacrylate, tricyclodecanedimethanol diacrylate, and hydropivalaldehyde-modified
trimethylolpropane diacrylate.

5. The ultraviolet-curable resin composition for a multilayer optical disk
according to any one of claims 1 to 4, which contains 5 to 80% by weight of the (A)
component, 10 to 80% by weight of the (B) component, and 1 to 15% by weight of the (C)

component based on the whole resin composition.

6. A cured material obtainable by irradiating the ultraviolet-curable resin
composition for a multilayer optical disk according to any one of claims 1 to 5 with an

active energy ray.
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3. The ultraviolet-curable resin conposition for a nultilayer optical
di sk 5according to claim1l or 2, wherein in the hexa- or

hi gher - functional urethane (neth)acrylate (A) obtained by reacting an
organi c |socyanate haV|ng two or nore isocyanate groups in one

nol ecul e there tri- her-functional (neth)acrylate
naving & hyar oyl Agmsiiferer ke bk dphgrisna e et mofrar dorerdphirgrm &
havi ng a hydroxyl group is one or two or nore conpounds sel ected from
the group consisting of 10pentaerythritol tri(neth)acrylate,

di pentaerythritol penta(neth)acrylate, tri(neth)acryl ate of

s-caprol actone adduct of pentaerythritol, and tri-, tetra- or
penta-(neth)acrylate of 6- caprol actone adduct of dipentaerythritol.
4. The ultraviol et-curable resin conposition for a multilayer optical
di sk 15according to any one of clainms 1 to 3, wherein the tri- or

| ower -functional (neth)acrylate nononer (B) is one or two or nore
conpounds selected fromthe group consisting of isobonyl acrylate,
neopentyl glycol diacrylate, propylene oxide-nodified neopentyl

gl ycol diacrylate, tricycl odecanedi nethanol diacrylate, and

hydr opi val al dehyde-nodi fied tri nethyl ol propane diacryl ate. 20

5. The ultraviolet-curable resin conposition for a nultilayer optical
di sk according to any one of clainms Ito 4, which contains 5 to 80% by
wei ght of the (A) conponent, 10 to 80% by wei ght of the (B)

conponent, and 1 to 15% by wei ght of the (C) conponent based on the
whol e resin conposition. 25 6. A cured material obtainable by
irradiating the ultraviolet-curable resin conmposition for a

mul til ayer optical disk according to any one of clains Ito 5 with an
active energy ray. 7. A nultilayer optical disk conprising the cured
mat eri al according to claim®6.
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