1 DESCRI PTI ON ULTRAVI OLET- CURABLE RESI N COWPOSI TI ON FOR OPTI CAL DI SK AND
CURED PRODUCT THEREOF Technical Field [0001] The present invention
relates to an ultraviolet-curable resin conposition, use of said
conposition for multilayer optical disks (particularly, use for

internedi ate resin |layers), an E@%&g@ﬁy@kﬁy having a cured | ayer of said
€

resin conposition, particularly conposition for efficiently
produci n i I gh-dens) L Lcal, di ving a

R g der Sehaar PEG Tre BB g RER S SR ¥ el AR B PSS AN 6P ke
and | ess change in warpin | hi gh tenperature and high
hum dity. Background Art %‘)(/j%%? ﬁﬁb‘[ﬁ%@'@%%é@ﬁe capacity of an optical

di sk has been significantly increased and the nultilayer-type optical disk
has been rapidly spread in order to increase the nenory capacity. The

t echnmguBnicar Fiener easi ng the recording capacity of the optical disk

i ncl udes wavel ength shorteni ng of recordi ng/ reproduci ng beans, increasing
NA (n{oadijcal aperture) of objective lens in recording/reproduci ng beam
irradiation optical system nulti-layering of the recording |ayer, and the
| i ke. AnpAdet preseni inveetien reglateseocapaltiatipldtycurablei rekmyeosmpgsitibn,t ez of
recordi ng | ayer can be a | ow cost conpared with wavel ength shorteni ng and

i ncr e&sidngomposition foFonul@apempoptical iskdV(patiicKatiyvisey faniotarewsdiate mgsinayer s
has a structure where two recording layers are |am nated via a transparent
resi nlaveres ae@irdical digy Bavippar eiredflaxer of saibrasét epmpesitionapariculatlyde @edi at e
resin | a enz. é?ecifical[y, it is a structure where a 0.6 mmfirst

t r ans (R BEOPRRSIHOR (fBE &ffigient, preduding diext-giengratigye pighadensity multageucent
reflectjon filmlayer, an adhesiye. |layer, a transparent resi 2

bt er REliPa BSK Sl E: (i Agtciabiar BN 2 BelyCoROBRlnalarUre el MR 01 m

| ayer n_adhesi ve, | ayer, _and a 0.6.nm second.transpargent .resin substrate
o1 BRIRRITESE L R o8B et Er Pding A3 RAEF might fePestatiies; n
intergﬁgﬁﬁgﬁ Lﬁ*ﬁf in this case includes, for exanple, a nethod where an

ul travi ol et-curabl’é resin conposition to be formed into a transparent resin
internedi ate | ayer is placed on an adhesive |ayer fornmed on a first
translucent reflection filmlayer, a transparent resin stanper with a bunp
pat t epRcRY@UNAAR 9ui de groove for guiding the recording/reproducing beans
is nounted thereon and spin coated, the fornmed ultraviolet-curable resin
conpofigg2n | ayer is cured before detachnment of the stanper, and the bunps
are transferred on the surface of the ultraviol et-curable resin conposition
to form aRgoangpatrentapsstyrofi an eptiesi @itk Hadylesen elgniidmitipadciehsee did er a
cured product |ayer of the above resin conposition is fornmed on a stanper,
t he strenpeultilayehtypai dptical ediskprieuobeh anapidly Spreadtiedorder doriasigasktothef or m ng
an adhesive | ayer placed on a first translucent reflection filmlayer, the
adhesmamoryyaapaicgy f ol hededhnigpe fordoateianipgibEoreoxingl capdatyi afehk ayptical s
cured, and then the stanper is detached fromthe cured product |ayer of the
abovedis&dnelugdespenielensih sboftenindaott leansiiag/ceprodesing hearas nisdieasing dyer
(transfer method). [0003] = . As for Blu-ray disc, in a disk exclusive for
readi AYMeEer arertye) HfaPbiachive sleppaiis re¢qreinadiePsoduGiRg eoeaneirgdiation
substrate, for exanpl.e, a, polycarbonate substrate having a dianeter of 120
mm anfP Cé'rﬁyél@iﬁsén‘&}"ﬁﬁyef'm}léh‘a r@ﬁ@W'Qﬁ\Lf%Y?é’ Ak Hl’?e“hg- tAMONguEate, a

first.reflective film.layer to becone first recording |ayer, for exanple,
o i1 seanioy s sepalty KGR BR o oingeiordBd. aVel BaRitg Gniowacos!

trans Ln i ] {. ecorded pit pattern
trans?@ﬁ@gh‘eﬁ[@%&%@W%ﬁgﬁpl’\gﬁ%m%@ﬁ'ﬁ'\%'I m | ayer via an adhesive

| ayer, an tihi LA Rter i i di ate
i, o sonexamile ey DASR ARty 7 b ANETAREIsE: H Yo Wb DT
for exaimMic@ording! I'a}{léfs alrb O)arhiRBIRE iy eafﬂrérﬁgcﬁa?’éﬁ rb§ind?r9§§‘[\é§igte Agged hen, a
transparent resin layer is lamnated on said reflective filmlayer

accor fidrginbftet, NI Oreférasd abi £ anl MtéimsdiaROddn 18yemanspubiaesya isid er
alloy reflective filmlayer 3 is deposited, for exanple, in vacuo by the
sput t sfrictgramethieod a 8.6pmapdisstdransparerih@siresobsiratg; hyfpst ticdidingdagerstar uct ure
where a first reflective filmlayer, a first dielectric layer, a first

r ecor tlishgtrhaglecerindefiect@rorfdmdileyect an c abtihgsive atayerara niadreshaoent hesin
substrate surface with recorded pit pattern transferred on a single side
of, for exanple, a polycarbonate substrate having a dianeter of 120 nmm and
a thickness of 1.1 mm and further on the second dielectric |layer, a
transparent resin internediate |ayer, a second reflective filmlayer, a
third dielectric layer, a second recording |ayer, a fourth dielectric |ayer
and a transparent resin layer are lanm nated in sequence via an adhesive

o o L - v -



[ 0004] In generally, said transfer nethod is called 2P (Photo

Pol yneri zation) method, and an ultraviol et-curable resin conposition to be

used is called 2P agent. The transparent resin for transparent resin

stanpers includes acrylic-based resin, nethacryl-based resin, polycarbonate
anor

Lgfi/gmtgff'!‘%@f'éﬁ%i'&% ?S@,e%fﬁéf%gs}é { %Eaff@fé ave! %b%%@;?ﬂﬁggfffézcgﬁé" fﬁﬁ%ﬁ%%@éiar\fmg
curi gl Re SR e d Y 86 Mh efPBo AR Bl T BB G AR Byhiele B T ke
and p%bbjﬁ?ﬁé&”a‘?ﬁe hithdd for Wrﬁﬁﬁéreﬂﬁgrghg%ér%%ﬁegf\ iﬁ%trﬁ\re'd?eltqug rinYRid O the

pur pose of reducing the cost, a r manufacturing a | t recording

medi ughbahdiidesy 96r bxable 8CALHROWABH Hﬁhltﬁaggbleﬂcarﬂhé*?é%m% ositfsrer di ng

| ayers has been proposed which all ows detac i1ty even froman

i nexpengievorpedyipes RonahsparbATRSIn BRI 8syer 8l flaceérbs hdhdsf@ N
suitable for said manufacturing nethod has been devel oped (Patent

Li t er éyerdofdhed [0D0AFirst transludéntpiefisetivn filnheéayeri ast4 réht tddth stamper
ultraviolet-curable resin conposition in using the 2P nethod includes, for
exanphith @ dunap patipas isticlrascargudeigngove foreguitiingethec sgaabdiagépideicing adi cal
pol yneri zati on, a nononer and a photopol ynerization initiator, (b) a
conpo®eamsnisc ormuiited rihereopr apdl spercasigdblie dornpedtudtradoiedcupmilly mesinzat i on,
a nononer and a photopol yneri zation initiator, (c) a conposition where
phot o CPEWOSHIoNplal oS Pukast betarel desdactynepopl the siexbper, the buows ariee

m xed, and the |ike. The prepol yner includes various epoxy

(bl Rt bl T bt |
2 UMD Sar ThaTeh ik ol
st?lrrpg}e_ 3&8:%ﬁgﬁgq%ﬁfr%s'ﬁ%bfe??%%rf&r?éﬁ?'i);‘i?ﬁr’kﬁﬁs?irém%m%mﬁéﬁ g‘é’fﬁé’ss to a
F+ext Bi9aEs Tyl 6inte S et shubocan, olBhEh ¥l vt A REET Rl Rtk y1 oy
e hyBRsBLHNRHCEEN M 1y, g SBRRSSYAUATE folled B SR RopBnd HRAGH

Vi scoghidy adhékidé Qagef fd eltdd, tahd3ReR!tRBstBmpRr 38 @&?Bﬁed SPorf t?ig”eﬂ%fd s

used as a reactive diluent. By using a trifunctional or nore nctional
mononmpfodiuet Pt ab6 RS fddimkofRdsition t8ffomn GraSsr8AUEsiH htémtdRaged, and
har dness, Young's nodul us and resistance to noist heat are inproved. 5

[ 0008]Jayer (tradgfenmictmg)a mul til ayer optical disk, if detachability froma
transparent resin stanper is low, a part of a transparent resin

i nter [G8fi3ht e | ayer is detached together with a transparent resin stanper,
causing a defect. Low transcribability causes an error when

r ecor di ngAsefaroBluetaygdisct in hee disle pxclsisivar fpe miaderg, uletoedad pitt patternng, a
recording |ayer or a reflective filmlayer cannot be uniformy formed on a
f or metiapsigpedadn ér single sidecvida substratg éocaxmoplene palycadiondte subbigatease of
DVD, or a 0.1 mmlight transmtting |ayer cannot be uniformy formed in the
case BRVIBO@ digneiese! 126, mmand adhickaess ofuhy et eddithes afether sstragnefer hi gh
tenperature and hi, hum dity, the recording _properties (for exanple,

jitte ’%?B%%Fﬁ%e%f‘gﬁgfeﬁ?@‘vﬁife{@tlaéﬁdo lilig gé‘@%ﬁ?%“ﬂ%%?é fQi exarhple, be

caut va! Sy oy 1AM A e TSR ) SRAERN b e SR Bl
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Lai d- Open No. H5-140254 A Patent Literature 5. Japanese tent Lal d-Open

No. HeeduivbRfzofdiRgtigyér, kbt exahplee HsilvErRABY S fIBakRN I fydr B iz pbaited.
2003- 331463 A Patent Literature 7: Japanesé Patent Laid-"Open No.
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6 Summary of the Invention Problenms to Be Sol ved by the Invention [0010]
Usual |y, the ultraviolet-curable resi®n to be used as a 2P agent is required
to be easily peeled off froma stanper (highly detachable froma stanper)
after formng a bunp pattern by a stanper, while nmaintaining said pattern.

I n doi.n i fficult to ,detach fromthe stanper, the resin

adheré%g?ag%i}?léf’ g‘lfr;e??‘lﬁz?agvﬁ YaeuoRysthe i'ie(E’inSr{E?t '8 IREC Qg | ayer, the
o Bl offy o gt Blihecy WhoRbRETe 4 Bt SR drudieg Meuon
cur | nGISEEHTE AR, BS: RCIRIATIARIEMA b bebh i deSh RIRTE ot iRRubai '
t enpenRd WiBshaek Qm&m{ngghéﬁbmé@me%rﬂ andrehbA bl SingRlISRIPEORLENT

such as reading error. efore, wth these cts consi dered,

an objesampié, 4 pelyBafRte SONERIt Maviry & idh&RT AR 1285hf &MBARIckhess whi ch i's
excellent in detachnment froma stanper, particularly in detachnent from a

pol ycarbemat andtfanper oanbe kasohe shelvetip léﬁéﬁ', at fr@fsRaent Mian itefhédate f or med

resin layer or after the nmultilayer disk having said cured product |ayer is

pl acedayendaseboyhrefeaties &iinufayearalthiiddieletriclaygr, dneassidnrgcardimeldyeacr yl at e

havi ng an aliphatic chain, particularly a (nmeth)acrylate having a certain

al i phéourth diedéciric [yt 2ind a transpareati dégin dayertare lamgiated onpesidnaviafart he

present invention is adhered directly to any of a reflective filmor a

di el e@dPE8IVEA§¥Er by curing, whereby it is not necessary in detachnent of

t he stanper to put an adhesive |ayer to adhere an _curing resin |layer to a

refl ecti vaNfthERe GiasgsdrBl deayioletryablearasin W@mm@ﬂtmtca%ﬁ torped. iInfea i s, a

resin layer is directly formed on either a reflectiye filmor a dielectric
treRGaIS FETim NG THRHISS LT 6% CERISR) arreesiuenider lavener & Aasstican be

| ayer,
easi | det ached er.efore an adhesi ve | ayer
iy ha”

it i,s. Th it.allows to omt
for alriViy an E@ﬁsa'vsr'anarc@nﬁa‘gfgﬁs%# ogﬁoa?r@aﬁ:%qe@s-rewaﬁ@faﬂlﬂeésw "
e ot _ piin @~
and = Ylf Bt Sudtr 8 Sy RedioB9E PorbRuImE 1R e B dnBlonfrdoBis By bedrs, T
et ace LRI CuraBlTeshtinBodiian s ARERBUS LA AB RImInd Hlifber, | | oo

a roma stanper, rticu onate
war p I §td Uk nd fd-elind h idsa | L$ er
R et A N AR R e

al i phabiposhidinTor RAFTING Wraidfyr MetiRh)h) acryl ate having a certain aliphatic
chain. Thus, they have devel oped an'ultraviol et-curable resin conposition

which is exare| Lenally, mgdfirapbadisk iekglubhvenon reatingatiorRatens randiveameh has

| ess warp variation when curing and even after the mul tilayer disk is

pl acethyendeforhieghor énpbuaipuside arfithdétrahspamesndirégin intethédiald Rayer estnthe
invention relates to the bel owdescribed (1) to (12). (1) An

ul t r avifretide i adheredetsi thedostpresliettion filnolayermid thé agbesivptiayal drskhe
characterized by containing (A) a (neth)acrylate having an aliphatic chain,
(B) aothestharsk @pl far éherseeareingalyge atisk, the sagost raflectiveetiln) yey lisfermeshd (D)
a photopol ynmeri zation initiator. (2) The ultraviolet-curable resin
conpo@nttherpurep sidepf saidayanspasentcrasininigraediatediaygr.tand the othiesisideris he (A)
(meth)acryl ate having an aliphatic chain is one kind or two kinds or nore
sel ecﬁaﬁemtm thﬁ(-?egpgﬂﬁ"é%ﬁ%‘Pé@Y‘ﬂd"%th adhssive (AYER) acryl ate, stearyl

(et h;@ﬁ | ate, cetyl (neth)acrylate, behenyl (neth)acrylate, isolauryl
(meth %I ate, isostearyl (nmeth)acrylate, isocetyl (meth)acrylate and

for o mi 17 BRI Sonrel eulSF i Ry R 2L PR EopreiiRehh eBote)
(et hyagry @%rﬁvi%%ébl%%e&ﬁecdﬁ%ﬁén {OV\ﬁe 58435 R4dP5E Sphect ed from the
group consi sting of 1 sobornyl acrylate, propylene

oxi de- ”Ddi'l'fhiee%ﬁ%@h)"r@éi)ﬁc@rgt:regrlﬁ"égg%ﬁlc Feyéiﬁkgf?@gtb?é/%aﬁgg%{égﬁk}xg%é%&'

di (et h) acryl at eandhydr oxypi v de- nodi rmet ropane

di ( ”Efé‘c‘)irfrl,crhéir%fcﬁyliba(séh r&8m, Bbm:ékﬂdﬂa@é T&41R 3B IPoleRRibAseaTRERI (bafkulfly, 2

mul tilayer optical disk according to
amorphous polyolefin), polyester-based resin, polystyrene resin, epoxy resin and the

like. Among them, amorphous polyolefin is preferable in terms of detachability after



8 any one of (1) to (3), wherein (A) conponent is 5 to 90% by wei ght, (B)
conponent and/or (C) conponent is 5 tdo 90% by wei ght and (D) conponent is 1
to 15% by weight, relative to the whole resin conposition. (5) An optical
di sk having a cured product obtained by irradiating the resin conposition

65 *nither o 2P RO ok PP BURR”sbpeed hndibstHIAGE 5% i and ©01°
L e AR
onoosedfiBhe Sost h hibtasa i hankiBlcding 8%t PREIMS riaiGHIAeh Y 2" ©

_ cted TTom g
DT Doy UBRE redrbfra Rt ngeRECH Ly BP reCOriTil IAFS e8! foen nroppsed. 1 ¢ o
tri metfytlanorRagstath BB LAER th%fan Qhexpdnsiie %bﬁlcﬁ%@yagggéxtgﬁ%"r Yarf €

obt ai ned by reaction of organic polyisocyanate with a dr ox) .
(et himproleat gekiorpauako @78sin(ditadld it 418! MBRGTaERIrnNMethdd abarbearher ein

(i) (A conponent is 5 to 90% by weight, (ii) (B) conponent or (C)
conpoentlopedt(Patdérdtiieratlirdoy.h (B) and (C) is 5 to 90% by weight, and the
total amount of (A) to (C) conponents is 85 to 99% by weight, and (iii)
(D) cio@fjent is 1 to 15% by weight relative to the total amount of the
restn conp&ssrteéggt.’ thegmainstream of the ultraviolet-curable resin composition in using
the 2P method includes, for example, (a) a composition containing a prepolymer
capable of photo radical polymerization, a monomer and a photopolymerization
initiator, (b) a composition containing a prepolymer capable of photo cation
polymerization, a monomer and a photopolymerization initiator, (c) a composition
where photo radical polymerizable and cation polymerizable compositions are mixed,
and the like.
[0006]

The prepolymer includes various epoxy (meth)acrylates (where a (meth)acryloyl
group is added to the epoxy skeleton), urethane (meth)acrylates (where a
(meth)acryloyl group is added to the urethane skeleton), or/and the like. These
components respectively have a significant influence on moldability like detachability
from a stamper and on required properties for optical disks like adhesiveness to a
reflective film layer or a dielectric layer, moisture fastness and flexibility.

[0007]

As the monomer, a monomer having a (meth)acryloyl group as a functional
group is generally used. In addition, a monomer having a vinyl group is also used.
Prepolymers generally have a high viscosity and are difficult to use alone as a 2P
agent, so a monomer is used as a reactive diluent. By using a trifunctional or more

functional monomer for example, crosslink density of a cured product is increased,

and hardness, Young’s modulus and resistance to moist heat are improved.



[0016] (7) The ultraviolet-curable resin conposition according to (6),
wherein the aliphatic chain of the (®eth)acrylate having an aliphatic chain
is an aliphatic chain having a branched chain. (8) The ultraviolet-curable
resin conposition according to (7), wherein the (nmeth)acrylate having an

al i phatic .chain is at |east one kind selected fromthe group consisting of

i sode@q)&&cryl ate, isolauryl (nmeth)acrylate, isostearyl (nmeth)acrylate,

i socetyl ( ryl ..and i sobeh I th ryl.ate. 9) The .

it ravy ol bR §' PLERE BEF e, REIERIY oy dimtbpergesin

aboves i ) [C: i I e kind
of i Peanpet nt Sndrf of drartstBrhERBIERATOAREAVEL &, dSaRhed fHmEN
diiso nat, Wl I | t |yl N k) vl ene

i § soo T R SR A fefel M bR Heliset

| socy apdi ewheh F8tortitey/Hprb@uting et HCtealiapp N Shiyes aMBPRIITANPIcR PGl Y O
any one of the above-described (6) to (9), wherein the hydroxy

(et hyeearytinat laysoomoraféctise #inMYalceX¥naotass Ubivdredy it 638 fath&hBLhD
(meth)acrylate. (11) Use of the ultraviolet-curable resin conposition
accor gaitgri, @ sevpnadrseibstratdearaind be-ldedeated ddltHebdasgeoof(DVD, doa Oannimiightredi at e
resin layer of a multilayer disk. (12) A nultilayer disk having a cured

pr odutranbentéing ddyertoanabt bauniddrmly domadd i thesiasecd Biosay dise. adcadditiog, t o any
one of the above-described (6) to (10). Effect of the Invention [0017]

The ulft Rabu@Pepataralis edeferned comgsss higho teroperdierepraadehigh fuenditontiend a
cured product thereof are excellent in detachability froma stanper,

par ti E2GAINg piePrgeiascHprexampiamiitiepsrgrastievnelt bedirahped serend peetrding
strength froma stanper nd useful as a 2P agent which is less both in

war p va&'relr%\W”E]HOtbté? EREVER M after curing and in warp variation before and

ft th | ti di sk .havi. i.d. d duct | ' I d und
hi g t erp VB BrAE BAE IS RGO ey LHSERIGT S B Suf PHITFERRI N B (A 10
i . ‘ : ion.of th i i (1
poss; e fyef dhedont aPseaBRTle iy aydpelififBhe IiaRidil aight an
dhesi : - ' [ f (A t d (B
omponia BERe 1 1Sk Wall® SO, CT'hi’e to properl y ad; st the
viscosity and it is possible to efficiently forman internediate resin
| ayer for a nultilayer disk. Mbde for Carrying Qut the Invention [0018]

The prRe$SBY tbavRedlioRraetates to an ultraviol et-curable resin conposition

for nmultilayer optical disks which is characterized by containing (i) (A a
(et hpPagant!Llateeateyi ng an aliphatic chain, (ii) (B) a (nmeth)acrylate nononer
and/or (C) a urethane (neth)acrylate, and (iii) (D) a photopol ynerization
initi fo0Da] In this regard, in the present invention, the term
"(nmeth)acrylate" is used as nmeaning either acrylate or methacryl ate or

meani Rgtertd.itecathre l ndapenesanatenhbaid-@penNml2007-224057 Addi tion, in the
present invention, "%, "part(s)" or the |like nmeans "% by weight" or

" par t PafeniyLitgeatyra 2: Japanssedtatenilsid-Qpes N éth-58189 Wer , t he

ul traviol et-curable resin conposition of the present invention is also

r ef er PétErd-itefafire dsiapanasedatenbhaigr Opae Nsr. é’@%ﬁﬁ%%é\nt ion" for

() PRt B ot e aRaNSRE TSI LRRAOPEN IO 4045bA ab an essent tal
I T R R R R R SNl A
25) aBaRr T R R RS Rt AT NG RRGRRAGE £2C (et hy acryl ate
"o oRARNAERIBH P Sk Aes] expt e NaTdbkessal & represented by the
Patent Literature 8: Japanese Patent Laid-Open No. 2004-288264 A
Patent Literature 9: Japanese Patent Laid-Open No. 2005-332564 A

Patent Literature 10: Patent No. 4193916 B



RO H2C--CC-0-CnH2n+1 1 11(1) (Werein, Ris Hor CH3, and n represents an
i nteger nunber of 10 to 25.) [0020] © Speci fi ¢ exanpl es thereof

i nclude, for exanple, lauryl (nmeth)acrylate, stearyl (nmeth)acrylate, cetyl
(meth)acryl ate, behenyl (neth)acrylate, isolauryl (neth)acrylate,

isostearyl (nmefh)acrylate, isocetyl (meth)acrylate, isobehenyl

(et h)%aég‘?)/g‘?éf 8*@&3”%’%%“% ke. As the aliphatic chain of the

(meth i i phati.c_chain, a branched chain is nore

pr ef eﬁép%ﬁg)n@%gg{“%%?rlécﬁé{lghhﬁ?rh terms of easy detachnent froma
starrp$@ («go a (nmeth)acrylate having a branched aliphatic chain is

prefe a%1 . More preferably is a (neth)acrylate having a C10 to C25
branched chajyay TiRar ffravisiet 20PN T b lbed, 2L B i s,

i sol auryl (et hY’ac_ryI eqt el, eit?ost egtrr%n?@ng%é%éaé?rsﬁ%t e, ?és?ggée%/(fm%%ee

(et haeny babRdosff b ahaaipet TRighhagstakBasel fPorfits 8tahSE§ 4Rk Yorming a The
content of (A) acrylate having an aliphatic chain in the conpositionis 5
to 90%ubyp waitteht bgnd staafperabineabaintaibthd a0 Yatigrireilghdoingl €4, et i t he
total anmount (whole) of the resin conposition. This content varies
dependiiffigulbto (Bjacbrfr¢ré)the etqropentthé oebia adiedes o toarbtamapérowhdeid caasewt be
general ly suggested, but it is, in sone cases, preferably about 5 to 50% by
wei ghtdefigieney mf éherrabinylaypnuhesburop 4atiteny arethghlike &od tdeeisepmedbbleatd in about
10 to _40% by wei ght and nost preferably about 10 to 30% by weight.

Comme f@INANY Grrefiaetive UM ena digigetrieaver aesyltiagdn hewereg rreduttighafficieneiiai n

i ncl u%(ra for, exanpl e, BLEMVER SA, BLEVMMER CA and BLEMVER VA nmanuf actured by
NOF c&VEarwith aiesinsirMing aliohdeiachiebiliy onnatsir@gen e AlirviclaleWincheni cal
Co., Ltd.;, Light Acrylate IS-A Ljight Acrylate IMA and the like .

manut Qs oBye i o TesBiaves cidi s, Papdd Undsr gy Bineraturer 454 Righ esi n
conposi ti.on, of the present invention B) a (neth)acrylate nononer is used.
re . DR oeafa G ¥ SBLs8 Brb Bl A it BlBe nou:  any

parti (y(%ﬁr limtation as long as it is a known (neth)acryl ate nononer ot her
t han TA éorrponent and (C) conponent. Exanples thereof include

tricycl odegan t o) I

(met h) acryl at gOQ%E%?ﬁéﬁé %tr%? ﬁ?gé(}%%eacgf reé?] é%g%%i tzwfee;zrﬁg%ﬁ%/@gg@ﬁg@ ?ﬁqy&oenzyl

(et hhaer %lr8diR.cohfldsMBRAICHTS Bw&m gét%%hWe%it irpwg?;s(g{jfﬁb%r;??ggtgchﬁgg ylate

(meth)acryl ate, propyl ene oxide-no neopen

tricyel adeennrrait iyl wilystirborate) Aamperbfd HisdESX YiRirY Mabbehvden Wl i ed
trimet hyl ol propane di (nmeth)acryl ate, hydroxypivalic acid neopentyl glycol

di (mech)ing ayfbahed aesintdeerlorledier fRORRItIayer disk Ratihg sadrbireat protdubsiaysd th the
above (A) conponent, it is preferred to use at |east one kind selected from
t he gisoplpcednsist high tempesatoos apt high Ilmidity, by agideaémenti)deryiatdifavird
neopentyl glycol diacrylate, tricycl odecanedi nethyl ol diacrylate and

hydr oxp@Eliphbtc deaindpartodidriyeal (methjectyldte Iharingea eedaimcaliphatie chaina

(meth)acryl ate nmononmer for inprovenent of detachability and the |ike.
These[QsQ”ﬂ%w the resin conposition of the present invention to have the | ow
peeling strength and al so | ess warp variation by using in conbination with
a (met h) ach @ldgtt@nhéhﬁi rRpin compesiion of thppsesentdniemionsistasheseddiegily to
conmponent.. A .t he i sobornyl. (meth)acryl ate or/and. i

hydr oRPpiV 4 &R@gﬂ\}%@ﬂ]ﬂ&ii% Al JaYar ot iishaMaeIgeyct {1 BRleNRRasSABY

pr ef er,apl and . further preferabl e, is.a conbjnation use of the both [0023]
(o urBlictmeNnste SBrndteE b Bheiedd B Phl BB A S eRtHasan b al <0
used i t he ; 0.,.0] esi onposition

cont aPnE N ATt ARG BN b RaRE D Hekiorth SRR B Rae oo

cont aini. . . : Do .

conbi ot b Hler ot Ior &8idlelit GRERARTRL oMHTERM oo (¢
CONMpoBRAforictiriRg &t 3dipér, QW@%S@%@E{)Q%SW dbRRPIELUY s, ATRIBRIES

pol yi socyanat e conpound with a hydroxy (neth)acrylate conpound.

or ganitCalisi¢/ its OCymRabA é@l@éyﬁéﬁaﬁépﬁoﬁé@ﬁéhﬁg i dureayprafues 1aushofisn

i sophorone diisocyanate, hexanethyl ene diisocyanate, tolylene diisocyanate,
xyl eneltdividetsyaablee resitl cdinpiusitidmes bangsel 4s-4l2Psagyaingt the surfas®eyanat es
such as dicycl opentanyl isocyanate. Anmong them i sophorone

di i socsflactve fion anol gy Hietectdc issecyanate is nore preferable.



Thehydr oxy( met h) acryl at econpoundi ncl udes, f or exanpl e, hydroxy-substituted C2
to Cl0 aliphatic (neth)acrylate, hydroxycaprol actone (nmeth)acrylate or the
| i ke. Preferable is the hydroxy-substituted C2 to Cl0 aliphatic
(meth)acrylate, specifically includes hydroxyethyl (neth)acrylate,

hydr oxypropyl (neth)acryl ate, hydroxybutyl (neth)acrylate,

di met hyl ol cycl ohexyl nono(neth)acrylate, pentaerythritol tri(meth)acryl ate,

di pen t herd t,0 acrylate and the liKke. As a nore
prefe e{r?e’s %ﬂléeélgwgﬁggﬁéﬁ%{%dr oxyet hyl (neth)acryl ate, hydroxypropyl
(et n‘l :ﬁl ate, hydroxybutyl (neth)acrylate, pentaerythritol

tri( m crylate and the |Iike are included. Therefore, as a

pr ef er abl SR Ly ha h)\aety hat.e ined by
reaction gﬁé{ ?ﬁ abO\)g%gisraﬁggg fggggmécﬁé%g\t ?las g)%gﬁ)tgt gﬁvﬁqﬁ%%hae%bﬁép

abov egdesshabhegd fﬁbhﬁ“a)ét‘cnﬁ;?@gitdérﬁﬁﬁgrl@% B@x;@é%@ié@@éhgeﬁ R’ wh@y e or

hydr oxycapr ol actone (neth rylate can be’included. In addition, as a nore
pr ef envahibtonmgidmaogriigret EFee tyd ah@ltiaget d@skhgnslate tuhdee Migt&spekitaiened by
reacti on of isophorone diisocyanate or tolylene diisocyanate exenplified as
t he aboderiglesanidiéd by edieg @b{recth)aaniate paliypgsac ghptedtie ohidih, gartionpdyrd
exenplified as a preferable one of the above-descri bed hydroxy

( met hfmeth)katyéate anavieg i analanddn . aliphatic thaim.eathusnthiey tavei devadopedsn
follows. That is, the organic polyisocyanate is nmxed with the hydroxy

(et h}EEvjolateurgblderin Somuesitiarhavhiglirisxgxgellan ins detachshiftyr &by a1. 0 t o
2.1 equjvalent per 1.0 of the isocyanate group, and the m xture is reacted
at 70PPYcaTENale SEAMPAT BRd hastIepsdRrar GYrivliAR When RyHRY yANgt @ven after

above-descri bed uret hane (meth)acryl ates can he used as a mxture of one
kind BUyersiskds B Cﬁaw@%@ﬁb@enéerawa@@ th’%’ﬂ@uﬁé\@%. [ 0024] The
cont egﬁ] &f] the (B) (nmeth)acrylate nononer or at |east one kind of (QC

ureth Oe (meth)acrylate in the resin conposition of the present invention

i s about 0 % A : I ) 0% tio (by weight) to

t he total 5]'59 ur%g éﬁoﬁﬁggﬁw g%%%%%?rﬁ‘gglgﬁj\?‘gﬁgg?r 4 gﬁtt?éigt he preferable

range 4\San | _ Y. r r ..

ange 1y Wk SASBLERRHR ot LaBBRBAYoM IR RESEROPRLY A%, Hafiiied

| nventy it VT 81 (RS viale haGIgeah R e (P (R RERRRe o e

pr eserforloméniharbra(®) achirstvafe (Remhiotyidtd ¥hawof aviphediymefizaths resin

CoONposi tion, detachability froma stanpér of a cured product’ |ayer and

|'i ght irpgatoreabi ity of a cured product layer, and warping and durability of

?nt OFt(:IZa)wl g:t;b(ggt\}/l;gb?;}l)ed_ cured plrt'Od'ltJfCtbl aygﬁy@! t hs_lg.;i ertr e'%mt htattthe

ot al (@nDhum i ctiira stroopapesitisntfor aenag r opticalsdisk etesraimgy/toa

| east 50% and nore preferably at |east 70% relative to the total anount of

sai d (Bswheceingbei(A) ¢metHactylade havefeaalliphatidehaiotialonanooidior df/o kidst o ( C)

conponents is 85 to 99% and nost preferably 90 to 99% relative to the total

anoun®r oMmosai eleetsidn fepaptis tgrenp consisting t bk labiw etrdetdhgadrplete,c stey! as for

the ratio of (A) conponent to the other conponents ((B) and (C)

corrpo(f@ﬁ@??ryfa%@, Gyl @W%h)qqma&ﬁ,rb@heawhﬁmig%crywﬁ, $plagrv ﬁ@et(?ﬁa@wlaéﬁount of
onponent or .the tot and (C) in the

(B) component or, (C) ¢ al apmount of é’;)*

case ng%ﬂwla(mﬁthba%wét%é‘{%)ew'é”@é@élcwat&tﬁﬂ}f 'SQg?BG’@d( RXaCryiatst er abl y
about o1 arts and further preferghly 3 tp 7 parts relative to 1 part
o (Dot iahiSIe Cotabig st BamPogiiBNTong ubfavérBRkeR dligk Bscddincies,
ei t hey.\(B) r ' talned. in said resin

corpob TR TRERE the e feEPEBREt e B eDoR BR B BihishBRe) oo

rel at | t t ofal nt : h e e Y, nponent
is 30§¥%C;168j0008%r{g%pr@15 epab?dﬁsé%&po %o’%ﬁ gﬁ@?’? um] Etehr)gé%t%’r eP@ﬁ%% 70 to
100% aﬁa@e(rﬁbdﬁ'@apon%g;h |PT §iyRoRP! ¥i(etiDadRate™r & 0% and
further pref er|abl y 0 g ?0% %ry_gl at vlé_ teorgtah@ tgf al ﬁ%%ﬁgﬁéﬁé%mﬁﬁﬂg
conpofRmieth)abBfde]l  and! n afdirbkypivalaldeh@e PIESHEEE | NUEMCtRol PRI _
(nmeth)acrylate can be appropriately contained according to necessity. Said
epoxydi(mettragiateat e can i ncl ude a conpound obtained by reaction of an
epoxy resin preferably having 2 or nore epoxy groups in the nolecule with a
nmonoc &) bidhey Liitravarétdcrabieonasth bavipogitian fet ayheltilayal opticaisdisknat@dirgy oup
(preferably, (nmeth)acrylic acid). The epoxy resin to be a raw nmateri al

i ncl udes a bi sphenol type epoxy conpound such as bi sphenol A-type epoxy
resin, bisphenol F-type epoxy resin, bisphenol S-type epoxy resin and an
epoxy conpound of 2, 2-bis(4-hydroxyphenyl)-1,1,1, 3,3, 3-hexaf | uoropropane, a
hydr ogenat ed bi sphenol type epoxy conpound such as hydrogenated bi sphenol
A-type epoxy resin, hydrogenated bisphenol F-type epoxy resin, hydrogenated

o o o o,



16 The Dow Chem cal Conpany), EPICLON 840 and EPI CLON 850 (which are all
manuf act ured by DI C Corporation), UVR 6410 (manufactured by Uni on Carbi de
Cor poration), and YD-8125 (nanufactured by Tohto Kasei Co., Ltd.),

bi sphenol F-type epoxy resi n such as UVR-6490 (nmanufactured by Union

rant YL, VS o ottt st i Okl eprbebinas
bi sph el ATy s RRsRS re®d%@éﬁhﬁs§%£éﬁi‘?‘é@m HHLRIRE R Pkt

Petro fd SIN HBE- 100 (manufactured by New Japan
Chem gg@%% ttfé)\ghs)fe br om naPed isphenol A-type epoxy resin such as

DER- 5 2 I T :
Chem §§)| @E%@nyl?&%‘éﬁgél gél I sp &Alppﬁlgé%ggi;&@gg % SE}E %\é{"]zpol ite

3002 ( sﬁ@w&%r@m%%% mmméb@ve ) to (4)vith u%ww&lragsepoxy resin
such as | 1 oxi de 2021 (manufactured by I cel "Chem cal InduStries Ltd.),

Rl KARES) N]DVE- 100 (manuf actured by New Japan Chemical Co., Ltd.), and
EX-216 (manufactured by Nagase ChenteX Corporation), an aliphatic

di gl y¢6)dixh wdtrdnéolet-onratis cessiu chmaes EonSsddtdinioguf act ured by ADEKA
Corporation), R KARESIN W100 (manufactured by New Japan Chem cal Co.,

Ltd.) (AER- (eth)aexylatet havid e SHththcbalna]eer@entMMfmetfoHewlrigydeannge
Chent eX Corporation), a polysulfide type diglycidyl ether conpound such as
FLEP- $b):and FLEP-60 (which are all manufactured by Toray Thiokol Co.,

Ltd.), a biphenol type epoxy conpound such as YX-4000 (rmanufactured by
Japan Epoxy Resins Co., Ltd.), and a pol yether type epoxy compound such as
EpoliteR(tm 1B0E andDEpoliteR(tm 200P (which are all manufactured by
Kyoei sha Chem gal Co. 4 Ltd.). In this {3 ard, the superscript RTM
represents a rggisterjgd trademark (as is the ‘same hereinafter). [0027]

(D) phoHQWaﬂa{-t@n—l-not-l-a-L@ ontained in the resin conposition of the
present invention includes 1- hydr“gg{)cg/cl ohexyl phenyl ketone (I RGACURER(tm)
184; manuf actur ed by CI BA Speciality Chem cals), 17

a4 (éggghr , manu ac urt% édwxé%rﬁ(sl:’ég\ﬁﬁ?egg &B%%f%nqgéél

2- hydraﬁ;my 1-{4- [4 (2- hydr oxy- 2- net hyl - propi ony1) - benzy1] - phenyl
}-2-met hyl -propan-1 -one (| RGACURERTM 127; manufactured by CL1BA Speciality

Chemi ¢B) &1 leagdt @ndlkimBtdiPmetDapRea! rﬁ@ﬁémehgerée@c(ﬂr&%ﬁ@@l?&m’céﬁéstmg of
manuf act ured by CLBA SpeC| ality Chemcals), oligo

[ 2- hy (Boboyn@-(meitiijglcridié; baomériwbxu@Mhb@nheaweb@eﬁmg%e] dieseevaesNte,

manuf act ur edbyLanberti), 2- hydr oxy- 2- net hyl - 1- phenyl - pr opan- 1- one

( DARCGH#yRIddethrnadinmethylbhct difredti)gcigldid Spedi alhydyoxypivalaidelsyde-modified

2- met hyl - 144- (et hyl t hi 0) pheny1] - 2- nor phol i nopr opan- 1- one (1 RGACURERTM 907;
manuf érdmatf‘e@blpngop@hbadi(metdn)airybate;‘rwm cal s),

2- benzyl- 2-di met hyl am no (4-nmor phol i nopheny1l) - but an- 1- one,

2- chl &bﬁmr@ﬁménethiaerymerebwmw|beraacmmef DrgRnic ipobfisanynate witara hone,
|sopropylth|oxanthone 4, 6-trimet hyl benzoyl di phenyl phosphi neoxi de

(Luci hyRropdm m%pQVHCBASF) bis (2,4,6-trinmethyl benzoyl) - phenyl
phosphi ge oxi de (1 RGACURERTM 819; manuf act ur edby C1BA Speciality Chem cal s),
bi s(2889%i met hoxy benzoyl)-2, 4, 4-tri net hyl pentyl phosphi neoxi de and the
like. 2 These phot opol ynerization initiators can be used al one or
as a @%ﬁ‘b‘%‘fo'wsr'@%ﬁv\?'ﬁﬁer eof at an arbitrarily ratio, and also can
be us % conbl nation with a photopolymerization initiating auxiliary
agent as am nes. The content of (D) photopolynerization initiator

to be of the present inventionis 1 to 15% by
wei ght ?gﬁgc%rﬁgénggg ?@b%@ 8 gﬁg% by wei ght. The

phot o] @RIongAHERMR drCY I dsheit o c}héﬁ%%a@%?%bttfrg?ﬁaﬁ%l(g?‘ﬁé; Yorgubpan be

used in the present inv on 1 nclu or exa am ne

2- di mptdiyntaghaaes tbtélb&ﬁégat@f,(wltm?wbm@bn@ﬁ@i&mm by weight, and

p- di met hyl am nobenzoi c acid ethyles di met hyl am nobenzoic acid

I soamyilip@d)etorapehdritas Hitkel5% b§ weight The content of the photopol yneri zation
initiating auxiliary agent in the resin conposition of the present

i nventelativé & Hiedotal Gintauri%f dnel rexn eoprpelséicmbl y about 0 to 3% When using
phot opol yneri zation initiating auxiliaries in conbination, it is preferably
0.05 to 5% by weight and particularly preferably about 0.1 to 3% by wei ght.
Usually, it is unnecessary to use a photopol ynerization initiating
auxiliary agent in conbination.



[ 0029] In the resin conposition of the present invention, phosphoric
acid (neth)acrylate can be added if Mecessary. Phosphoric acid
(meth)acryl ate i nproves adhesi veness between al um num silver or a silver
al l oy and an adhesive cured product but possibly corrodes a netal film
mhereﬁg kﬁs use amount is imted. In addition, there is no problemif it
is no % tai ned. [0030] Further, in the present invention, in

addi ti ahove- described co nent s n additive such as .a silane
coup! (A ThE DSV RRRETAITR GouBere BEREAR HePbufila g6 6LV Red Tt AuPnal  on

i nhi bi ' i d : ; I e ' ; :
antio§%§gh?€ﬂg%g§%vﬁé@gF#%4§§g&fgﬁgmgﬁﬁgggggﬁhg??@gﬂﬁhgﬁgggégﬁﬁ?@?gﬁﬁy be
used &ﬁaﬁgwggéﬁ$ﬁpn if necessary. As an exanple of such an additive, for
exanpl e, the silane coupling agent includes KBM 502, KBM 503, KBM 5103,
KBM 838) ange KBMRQleTRMbRE t tdisff B BBsiRokt %@CW@J @; »whefbin ad

Z- 6062, SH 6062 and SH-29PA manufactured by Toray w Corni ng Corporation
the | gmetiaorageitiaviny bdiphBKcRE, jsBHoal ondHd ¥elbre @Yo 830 groish

BYK- 3570 manuf actured by BYK Japan KK, and the anti oxidant includes LA-82
manuf @ohsistdg yf BDEESYICactatat isourgndnetigativiate, isostedripesmetiddciyiates may
be contained in an anmount of usually O to 10% and preferably about 0 to 5%
r el at iscgefy!t(hneth)acailataranhisobéhermg (meth)acotatposi ti on of the present
invention. Usually, there is no problemif no additive is contained. [0031]
The r é8) nThenpigvalehcwrblehergsireseemppsitient iagaorsiitg btp obinyai aee af t dre t he
above 19 conpaonents are dissolved by mxing at ordinary tenperature to
80C, Rroovewsschhed (6 rigt (B the redasdepglyisoCyanatanis at deasti epeokinghef r esin
conposj.tion of the present invention, by peasurenent using a B-type

Vi scoRtiserantteseslepled drars Hiso SHOKP SONSISUNGr 86 POBHORIEIGHISRAENAE. mor ¢

ferably 30 to 400 nPas and further preferably 50 to 300 nPas,
B ex Bppieliehe AsT AahodP I of Maranegs L oy cfirshenaly and

oo MRS RASATRE o PSR R & el 1< s 1o
% i i .. 150% i ;

resi nV AL AR APTRRTERN Sondbii KeotGhBnte! ShfophE ol "' ©
As a %b%@@fo%!%bﬁbé@%z’%t Kgéf' VB thé”h%&ggxf;@@th%&r@afee%o%m%ted on of

the present inventio bel ow descri n conpositio

| ncl uggdroMyldubstituted OB IESHD MBRRAS [rhe@PadbRfiel n (1) (A) conponent is 5 to
90% by "wei ght, (ii) (B) component or (CJ conponent or the total of both (B)

and (Q1) 8l 6otHOUtRWiveI-Blvabn dedifecdrap sditiGimaidabrdihg (t8) ahp ohe) oL gigponent s
is 8 to 99% by weight and (iii) (D) conponent is 1 to 15% by weight,

r el at abevé-alesbabed (@) togmoufdr aof intérmeadistenesiarpgsi éfidmult{idyer disk. As a
nore preferable exanple of the resin conpositions, a resin conposition

wher ei(h2)( A) mUA)aysngiek dratvings aléured gh@wubly layeir gift the(ulirpvioRt-coaplenesin or ( C)
conponent or the total of both (B) and (C) is 50 to 90% by wei ght and the
t ot al camp@sitionfaqcayding t¢ @nycmepeliibatabove-aEscribed $6) toy(1@ei ght, and (iii) (D)
conponent is 1 to 10% by weight. (I111) The resin conposition
according to the above-described (I) or (I1), wherein (A) conponent is a

met h ryl ate having an aliphatic chain represented by the follown
]g or rrul)EchéG{?? tﬁ'\ed nventioh P P Y J

[0017]

The ultraviolet-curable resin composition of the present invention and a cured
product thereof are excellent in detachability from a stamper, particularly in
detachment from a polycarbonate stamper (low peeling strength from a stamper) and
useful as a 2P agent which is less both in warp variation before and after curing and
in warp variation before and after the multilayer disk having said cured product layer

is placed under high temperature and high humidity. In addition, with regard to the



H2C=CIl1 | C 0-CnH2n+1 wherein, Ris Hor CH3 and n represents an integer

nunmber of 10 to 25. [0033] (IV) 10 The resin conposi ti on according to
t he above-described (I111), wherein (A conponent is a 010 to 025 al kyl
(meth)acryl ate havi ng a br anched chai n. The resin corrposi tion

accordi,ng.to the bove- descri wherein the 010 to 025 al k
(et h)}HEYPlgt skl FeS' CBMROS o8 fﬁfﬁ\%m@%er&tmwéa@p Bh%PQﬁﬁé'esfé)lf@ éﬁfrom

f?&?i@eg‘}r ?“ 1 Pyt raven Wil g B e A R el < BhBReRy i
(ggtlg) escrl ?V@ CORBPE ﬁ lahgs@0%§%§‘§hgo(ﬂ@a}%cz€?@%¢€p%{}e |théﬁ/i ng a
br anchedsgfai 15' apr%péﬁgoéfiﬁﬁét I‘s'cagt BEheR boaibins %WH%’W??M?% g of

i sodecyl acry eary acry ate socet acryl ate.

(VI1) intermediBRerdshs e‘FWﬁLﬂﬁIQYE@&§Wd' ng to the above-described (1V),
wherein the 010 to 025 al kyl h)acrylate having a branched chain is

i sostearyl (neth)acrylate. (VI 1) The resin conposition according to
any one of the above-described (I) to (VII), wherein (B) conponent is at

| east Mode for@hrofing @eithhe@brwentibe nononmer sel ected fromthe group consisting
of isobornyl (neth)acrylate, propylene oxide-nodified neopentyl glycol

di (mef®)tiiryl ate, tricycl odecanedi nethylol di(meth)acrylate and

hydr oxypi val al dehyde-nodi fi ed trimethyl ol propane di (meth)acrylate. [0034]
21 (I X) The prerentesventimnpelsias tn aacobradiaiet- G;LUabt@er%m\@rdmhmmédr
(MI1), wherein (B) conponent is either isobornyl meth%acryl ate or

hydr owﬂtﬂa#bpawald@smwhfqhe@ ¢haragienyed Iy @mtﬁ@lrw (iméAhpaersthiacsylatex)

The resin corrp sjtion accordl ng to any one of the above-described (1) to
(1'X), "AMEVGeRM a? eﬁ\a%ﬁﬁaﬁbﬁﬂ) (B ar(mqila%@rxﬁ@t ﬁm@mraw 8b{@l Aedretianeeact i on

Ther CEPAVEBNERS! aroALIDGT BNABRPD T HoB bR acr | bed (%) wher ol b the

Q?I?Lﬁ)gi f: hﬁgshfeé{q@ ﬁwong(r)éjsréqﬁt'|ﬁvent{%drtﬁxytesub‘% h%ggllza({e ISO ugég as
meaning either acrylate or methacrylate or meaning the both, in the same manner as
usual.

In addition, in the present invention, “%”, “part(s)’ or the like means “% by
weight” or “part(s) by weight” unless otherwise described. Further, the
ultraviolet-curable resin composition of the present invention is also referred as “the
resin composition of the present invention” for simplicity.

[0019]

In the resin composition of the present invention, (A) a (meth)acrylate having an
aliphatic chain is used as an essential component. The aliphatic chain of the
(meth)acrylate having an aliphatic chain is preferably a C10 to C25 aliphatic chain,
and more preferably a C10 to C25 alkyl group represented by -CnHzn+1 (n is an
integer number of 10 to 25) described in the following formula (1). Therefore, the
(meth)acrylate having an aliphatic chain is preferably a (meth)acrylate represented by

the following formula (1).

The formula (1)



(XI1) The resin conposition according to any one of the
above-described (1) to (X)), whereinl{B) conponent is contained in an
anount of 50 to 90% relative to the total anobunt of the resin composition.
(Xrrn) The resin conposition according to any one of the
above-described (1) to (XIl), wherein the content of (C) conponent is O to
50%relative to the total anount of (B) conponent and (C) conponent. [0035]
The resin compésiti onQof the present invention is suitable for a resin
conposition forl a traﬂsparent i ntermedi ate {la)yer of a multilayer optical

di sk. I n tthe casjg of DVD, a transparent resin internmediate |layer is

f or med HQQFM%W%m%i tion of the present invention at

| east either on a substrate where & First transparent resin substrate, a
first recording layer and a first translucent reflection filmlayer are

| am n@y\% t ' : as spin
coating négﬁbékf‘s?cﬁ’regﬁmgﬁﬁﬁrﬁg@f@ﬁ%%ﬁ%?%%ﬁ?ﬁgtér’ngt?’ od, followed by
| am nggdzp) and irradiation with ultraviolet rays fromthe transparent resin
stanper side. 22 O it can be also forned (2) by coating the resin

conposi ti oiBpelcifichexampieertheigvf entluge, fon exahiges RargnindtBRiotylatarsieiryby t he
above nethod, followed by ultraviolet curing and then lamnating with a
subst (aeéh)abetate acétyr Gheth)aurglpée, drethengs{methidistiaée, @solaufyil (mkth)acytateng

| ayer and a first translucent reflection filmlayer are |am nated, using an
ar bi t isostegryu(retwaeylete dapettye(meth)acrylie isobelieny! feetydciylatei andothef er abl e
due to potential reduction in production cost because the production
procedéecan be shortened. Also in the case of Blu-ray disc, a transparent
resin internmediate layer is forned in the same manner as that for DVD.

Gener al | y AdNg calihiiis: ehaigsph " (mamFgy iz oh@/ifgn 3N ralphetiansirifer® resin
2 i 5 B S i

Feai 0B, AR P B S8 i R s e PP AUHBRE Bofot e,

Phem MTERRTOL T SomaRlthl Al ERI €10 FPEeP HsToMhanTblSord T or
and paluE, KRnEPove RECARLE SHPIP RRARPRSY isTamF REibhidterToiayl 2p™
RN GO R S R T T S e
of thergferggnt invention gives a cured product by irradiation of active

energy rays. Said active energy ray includes, for exanple, ultraviolet to

near ul tr aheot@ritehi ghtA)r&yglatd havinggt alshitikecitdin Saitite tbaiposhtiay isctaudes,
for exanple, a | ow pressure, high pressure or ultrahigh pressure nercury

| anp, 98%rby aleifiatl ardeptedenablyaabeull Bk)o 8@¥toly hwaight ralatiet ¢o thettbesmoliaip, an
ultraviolet light-emtting diode and the |ike. The above cured product is
enconpalbsled ofi thei resinecgmpsstion.i nVbist contenf 0@8Es depending tdre (Beomr (CThg

| ayer formed on the transparent resin internediate | ayer of the above cured
pr odu€eMmpeRgnbio bg useddhrembdladionrapcheannat hengererphnseggeriadebutdt is Inal can
be used. For exanple, the organic col ori n% matter includes netal -containing

23 az8OMEsERPespBIfarbhy AROWAE KIS AT pIEISHILJBYEh Pifdeabieabodsto 40 he
phase chang terial include n ere any one or nore kinds of In, Ag,
e e T Bre@raniiabou T 0 oYy St wost mfosphanao Rk Gite. agded
to Sb @gdee. , In addition, the resin conposition of the present

invent3 h X?ﬁ?'%' used in any of the optical disk and the Blu-ray disc

The coati noTTEEROE HSEh Gty SR LERBH Gy RUB AR bt AP RS e B o
roll ggabidifpe 1P MMESE 850 BLERMMER B ARG BEhviieR VA Gnah33Rred by
NOF corporation; Isostearyl Acrylate manufactured by Shin-Nakamura Chemical Co.,

Ltd.; Light Acrylate IS-A, Light Acrylate IM-A and the like manufactured by Kyoeisha
Chemical Co., Ltd.



I n addi tion, an around 400 nm blue laser is used for reading and/or witing
in a next-generation high-density opt?cal disk, whereby the transnittance
ratio at 405 nmin a cured product having a filmthickness of 90 to 100 pm
and preferably 100 pmis preferably 80% or nore and nore preferably 90% or
nor e. The transmttance ratio can be determ ned by making a 100 pm
film &P Heasuri ng an absorbance value at 405 nmof said filmusing a

2B por or T ShHEL H@%%B@@&%?Hé%%a‘%ﬁ RoeEos T (PSRRI i1
i i 1 f

e gk uSger %\%2%54“% HaBhBS bty 46 Y B, By TEAS SRed ool by 4

B- t yP@ Wi dﬁﬂé}"@ﬁﬁua{lagfr&\g L8 jaddi tkhBV!me@ﬁéth %}&g@@h&&@%ﬁo@ﬂsk %y@k@eo duct

descri be I's & val ue neasur spectrop oneter

nunbeiorigodd n o Hit h S
afterrcﬁakl ng%g gﬂ?egt? | }C%Hﬁg)\?féﬁé a tE %?@l%%sthﬁé%gheﬂd% tﬁ%ﬁggé‘%énr%nmst

Exanpleettatlyldtegasshiyp @ﬁ@th)é@wa&e c iR Jdreanyaf (rﬁéﬁf}ﬁb@!‘até tiSooraid

Conparative 24 Exanples to 4, the constitutional naterial, the use

anounimetidatiyéatey aldaatantyi Msthbacryhategab@mws(metbmrylaw t@trehydn@mrfurpl_ Tabl e
1. Inthis regard, "part(s)" in the description neans "part(s) by weight"

[ 0041 mETrablryldte, ﬁﬁ@bﬂ)h})lme (Reth)accyateo prapydenankidevabdified oreopestyll glycBkanpl e
! Exagls)(lmeetl%)a%?ﬁgptél,e Exarrpltﬁcyclodecanedlmethylol di(meth)acrylate,
hydroxypivalaldehyde-modified trimethylolpropane di(meth)acrylate, hydroxypivalic
acid neopentyl glycol di(meth)acrylate and the like.
[0022]

In the combination use with the above (A) component, it is preferred to use at
least one kind selected from the group consisting of isobornyl acrylate, propylene
oxide-modified neopentyl glycol diacrylate, tricyclodecanedimethylol diacrylate and
hydroxypivalaldehyde-modified trimethylolpropane diacrylate as a (meth)acrylate
monomer for improvement of detachability and the like.

These allow the resin composition of the present invention to have the low
peeling strength and also less warp variation by using in combination with a
(meth)acrylate having a branched aliphatic chain as the above (A) component.
Among them, isobornyl (meth)acrylate or/and hydroxypivalaldehyde-modified
trimethylolpropane diacrylate are more preferably, and further preferable is a
combination use of the both.

[0023]

(C) urethane (meth)acrylate to be used in the present invention can be also
used instead of the above (B) component to give a resin composition containing (A)
component and (C) component as a resin component but not containing (B)

component, but usually, said (C) component is used in combination with (B)

component.
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The urethane (meth)acrylate as (C) component is preferably a compound
obtained by reaction of an organic polyisocyanate compound with a hydroxy
(meth)acrylate compound.

The organic polyisocyanate includes, for example, diisocyanates such as
isophorone diisocyanate, hexamethylene diisocyanate, tolylene diisocyanate, xylene
diisocyanate and diphenylmethane-4,4’-diisocyanate, or isocyanates such as
dicyclopentanyl isocyanate.

Among them, isophorone diisocyanate or tolylene diisocyanate is more
preferable.

The  hydroxy (meth)acrylate compound includes, for example,
hydroxy-substituted C2 to C10 aliphatic (meth)acrylate, hydroxycaprolactone
(meth)acrylate or the like. Preferable is the hydroxy-substituted C2 to C10 aliphatic
(meth)acrylate, specifically includes hydroxyethyl (meth)acrylate, hydroxypropyl
(meth)acrylate, hydroxybutyl (meth)acrylate, dimethylolcyclohexyl
mono(meth)acrylate, pentaerythritol trilmeth)acrylate, dipentaerythritol
penta(meth)acrylate and the like.

As a more preferable one among them, hydroxyethyl (meth)acrylate,
hydroxypropyl  (meth)acrylate, hydroxybutyl (meth)acrylate, pentaerythritol
triilmeth)acrylate and the like are included.

Therefore, as a preferable urethane (meth)acrylates, a urethane (meth)acrylate
obtained by reaction of the above-described organic polyisocyanate with the
above-described hydroxy-substituted C2 to C10 aliphatic (meth)acrylate or
hydroxycaprolactone (meth)acrylate can be included. In addition, as a more
preferable urethane (meth)acrylate, a urethane (meth)acrylates obtained by reaction
of isophorone diisocyanate or tolylene diisocyanate exemplified as the
above-described preferable organic polyisocyanate with a compound exemplified as
a preferable one of the above-described hydroxy (meth)acrylate can be included.

The reaction is carried out as follows. That is, the organic polyisocyanate is

mixed with the hydroxy (meth)acrylate compound so that the hydroxy group is
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preferably 1.0 to 2.1 equivalent per 1.0 of the isocyanate group, and the mixture is
reacted at 70 to 90°C to obtain the intended urethane (meth)acrylate.

The above-described urethane (meth)acrylates can be used as a mixture of one
kind or two kinds or more thereof at an arbitrary ratio.

[0024]

The content of the (B) (meth)acrylate monomer or at least one kind of (C)
urethane (meth)acrylate in the resin composition of the present invention is about 5 to
90% and preferably about 10 to 80% as a ratio (by weight) to the total amount of said
resin composition. In addition, the preferable range is, in some cases, 50 to 90%
and more preferably 60 to 85%.

Further, the content ratio of the total amount of (A) to (C) components relative to
the total amount of the resin composition of the present invention can be any as long
as it is in the range where the effects of the present Invention are achieved. Usually,
in view of viscosity of the resin composition, detachability from a stamper of a cured
product layer and light permeability of a cured product layer, and warping and
durability of an optical disk having said cured product layer, it is preferred that the
total amount of (A) to (C) components to be contained is preferably at least 50% and
more preferably at least 70% relative to the total amount of said resin composition.
Further preferably, the total amount of (A) to (C) components is 85 to 99% and most
preferably 90 to 99% relative to the total amount of said resin composition.

In the above-described cases, as for the ratio of (A) component to the other
components ((B) and (C) components), the ratio of the other component (which is the
total amount of (B) component or (C) component or the total amount of (B) and (C) in
the case of containing the both) is usually about 1 to 20 parts, preferably about 2 to
10 parts and further preferably 3 to 7 parts relative to 1 part of (A) component.

There is usually no problem as long as at least either (B) component or (C)
component is contained in said resin composition. Therefore, either one may be
100% and the other may be 0%, relative to the total amount of both the components.

Usually, (B) component is 30 to 100%, more preferably 50 to 100% and further
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preferably 70 to 100% and (C) component is preferably 0 to 70%, more preferably 0
to 50% and further preferably 0 to 30%, relative to the total amount of both the
components.

[0025]

In addition, in the present invention, epoxy (meth)acrylate can be appropriately
contained according to necessity. Said epoxy (meth)acrylate can include a
compound obtained by reaction of an epoxy resin preferably having 2 or more epoxy
groups in the molecule with a monocarboxylic acid compound having an ethylenically
unsaturated group (preferably, (meth)acrylic acid). The epoxy resin to be a raw
material includes a bisphenol type epoxy compound such as bisphenol A-type epoxy
resin, bisphenol F-type epoxy resin, bisphenol S-type epoxy resin and an epoxy
compound of 2,2-bis(4-hydroxyphenyl)-1,1,1,3,3,3-hexafluoropropane, a
hydrogenated bisphenol type epoxy compound such as hydrogenated bisphenol
A-type epoxy resin, hydrogenated bisphenol F-type epoxy resin, hydrogenated
bisphenol S-type epoxy resin and an epoxy compound of hydrogenated 2,2-bis
(4-hydroxyphenyl)-1,1,1,3,3,3-hexafluoropropane, a halogenated bisphenol type
epoxy compound such as brominated bisphenol A-type epoxy resin and brominated
bisphenol F-type epoxy resin, an alicyclic diglycidyl ether compound such as
EO/PO-modified bisphenol type epoxy resin and a cyclohexanedimethanol diglycidyl
ether compound, an aliphatic diglycidyl ether compound such as 1,6-hexanediol
diglycidyl ether, 1,4-butanediol diglycidyl ether and diethylene glycol diglycidy! ether,
a polysulfide type diglycidyl ether compound such as polysulfide diglycidyl ether,
biphenol type epoxy resin, polyether type epoxy resin, and the like.

[0026]

Commercial products of these epoxy compounds include, for example,
bisphenol A-type epoxy resin such as jER828, jER1001, jER1002, JER1003 and
JER1004 (which are all manufactured by Japan Epoxy Resins Co., Ltd.), EpomicR™
R-140, EpomicR™ R-301 and Epomic R-304 (which are all manufactured by Mitsui
Chemical, Inc.), DER-331, DER-332 and DER-324 (which are all manufactured by
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The Dow Chemical Company), EPICLON 840 and EPICLON 850 (which are all
manufactured by DIC Corporation), UVR-6410 (manufactured by Union Carbide
Corporation), and YD-8125 (manufactured by Tohto Kasei Co., Ltd.), bisphenol
F-type epoxy resin such as UVR-6490 (manufactured by Union Carbide Corporation),
YDF-2001, YDF-2004 and YDF-8170 (which are all manufactured by Tohto Kasei Co.,
Ltd.), and EPICLON 830 and EPICLON 835 (which are all manufactured by DIC
Corporation), hydrogenated bisphenol-A-type epoxy resin such as HBPA-DGE
(manufactured by Maruzen Petrochemical Co., Ltd.) and RIKARESIN HBE-100
(manufactured by New Japan Chemical Co., Ltd.), brominated bisphenol-A-type
epoxy resin such as DER-513, DER-514 and DER-542 (which are all manufactured
by The Dow Chemical Company), PO-modified bisphenol A-type epoxy resin such as
Epolite 3002 (manufactured by Kyoeisha Chemical Co., Ltd.), alicyclic epoxy resin
such as Celloxide 2021 (manufactured by Daicel Chemical Industries Ltd.),
RIKARESIN DME-100 (manufactured by New Japan Chemical Co., Ltd.), and
EX-216 (manufactured by Nagase ChemteX Corporation), an aliphatic diglycidyl
ether compound such as ED-503 (manufactured by ADEKA Corporation),
RIKARESIN W-100 (manufactured by New Japan Chemical Co., Ltd.), EX-212,
EX-214 and EX-850 (which are all manufactured by Nagase ChemteX Corporation),
a polysulfide type diglycidyl ether compound such as FLEP-50 and FLEP-60 (which
are all manufactured by Toray Thiokol Co., Ltd.), a biphenol type epoxy compound
such as YX-4000 (manufactured by Japan Epoxy Resins Co., Ltd.), and a polyether
type epoxy compound such as EpoliteR™ 100E and EpoliteR™ 200P (which are all
manufactured by Kyoeisha Chemical Co., Ltd.).

In this regard, the superscript RTM represents a registered trademark (as is the
same hereinafter).
[0027]

(D) photopolymerization initiator contained in the resin composition of the
present invention includes 1-hydroxycyclohexylphenyl ketone (IRGACURER™ 184
manufactured by CIBA Speciality Chemicals),



| BA

39 R-604 79 63 40 40 401$3 79 79

1-[4-(2-hydroxyethoxy)-phenyl]-2-hydroxy-2-methyl-1-propan-1-one (IRGACURER™
2959; manufactured by CIBA Speciality Chemicals),
2-hydroxy-1-{4-[4-(2-hydroxy-2-methyl-propionyl)-benzyl]-phenyl }-2-methyl-propan-1
-one (IRGACURER™ 127, manufactured by CIBA Speciality Chemicals),
2,2-dimethoxy-2-phenylacetophenone (IRGACURER™ 651; manufactured by CIBA
Speciality Chemicals), oligo
[2-hydroxy-2-methyl-1-[4-(1-methylvinyl)phenyl]propanone] (Esacure ONE;
manufactured by Lamberti), 2-hydroxy-2-methyl-1-phenyl-propan-1-one
(DAROCURR™  1173; manufactured by CIBA Speciality Chemicals),
2-methyl-1-[4-(methylthio)phenyl]-2-morpholinopropan-1-one (IRGACURER™ 907;
manufactured by Ciba Specialty Chemicals),
2-benzyl-2-dimethylamino-1-(4-morpholinophenyl)-butan-1-one,
2-chlorothioxanthone, 2,4-dimethylthioxanthone, 2,4-diisopropylthioxanthone,
isopropylthioxanthone, 2,4,6-trimethylbenzoyldiphenylphosphineoxide (Lucirin TPO:
manufactured by BASF), bis (2,4,6-trimethylbenzoyl)-phenyl phosphine oxide
(IRGACURER™  819; manufactured by CIBA Specialty Chemicals),
bis(2,6-dimethoxy benzoyl)-2,4,4-trimethylpentylphosphineoxide and the like.

[0028]

These photopolymerization initiators can be used alone or as a mixture of a
plurality thereof at an arbitrarily ratio, and also can be used in combination with a
photopolymerization initiating auxiliary agent such as amines.

The content of (D) photopolymerization initiator to be used in the resin
composition of the present invention is 1 to 15% by weight and preferably about 3 to
10% by weight.

The photopolymerization initiating auxiliary agent such as amines which can be
used in the present invention includes, for example, diethanolamine,
2-dimethylaminoethylbenzoate, dimethylaminoacetophenone,
p-dimethylaminobenzoic acid ethylester, p-dimethylaminobenzoic acid isoamylester

and the like.
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The content of the photopolymerization initiating auxiliary agent in the resin
composition of the present invention is about 0 to 5% and more preferably about 0 to
3%. When using photopolymerization initiating auxiliaries in combination, it is
preferably 0.05 to 5% by weight and particularly preferably about 0.1 to 3% by weight.
Usually, it is unnecessary to use a photopolymerization initiating auxiliary agent in
combination.

[0029]

In the resin composition of the present invention, phosphoric acid
(meth)acrylate can be added if necessary. Phosphoric acid (meth)acrylate improves
adhesiveness between aluminum, silver or a silver alloy and an adhesive cured
product but possibly corrodes a metal film, whereby its use amount is limited. In
addition, there is no problem if it is not contained.

[0030]

Further, in the present invention, in addition to the above-described
components, an additive such as a silane coupling agent, a leveling agent, an
antifoaming agent, a polymerization inhibitor, a light stabilizer (such as hindered
amine-based), an antioxidant, an antistatic agent, a surface lubricant and a filler may
be used in combination if necessary. As an example of such an additive, for
example, the silane coupling agent includes KBM-502, KBM-503, KBM-5103,
KBM-802 and KBM-803 manufactured by Shin-Etsu Chemical Co., Ltd.; and Z-6062,
SH-6062 and SH-29PA manufactured by Toray Dow Corning Corporation, the
leveling agent includes BYK-333, BYK-307, BYK-3500, BYK-3530 and BYK-3570
manufactured by BYK Japan KK, and the antioxidant includes LA-82 manufactured
by ADEKA Corporation, and the like.

These additives may be contained in an amount of usually 0 to 10% and
preferably about 0 to 5% relatively the total amount of the resin composition of the
present invention. Usually, there is no problem if no additive is contained.

[0031]

The resin composition of the present invention can be obtained after the above
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components are dissolved by mixing at ordinary temperature to 80°C, followed by
filtration if necessary.

The viscosity of the resin composition of the present invention, by measurement
using a B-type viscometer at 25°C, is 10 to 800 mPa-s, preferably 30 to 500 mPa-s,
more preferably 30 to 400 mPa-s and further preferably 50 to 300 mPa-s.

As an example of the resin composition of the present invention, an
ultraviolet-curable resin composition can be included in which (A) component is 5 to
90% by weight, (B) component and/or (C) component is 5 to 90% by weight and (D)
component is 1 to 15% by weight relative to the whole resin composition, and the total
amount of (A) to (D) is 100%.

[0032]

As a preferable composition example in the preferable resin composition of the
present invention, the below-described resin compaositions can be included.
()

A resin composition wherein (i) (A) component is 5 to 90% by weight, (ii) (B)
component or (C) component or the total of both (B) and (C) is 5 to 90% by weight
and the total amount of (A) to (C) components is 85 to 99% by weight and (iii) (D)
component is 1 to 15% by weight, relative to the total amount of the resin
composition.

()

As a more preferable example of the resin compositions, a resin composition
wherein (i) (A) component is 10 to 40% by weight, (i) (B) component or (C)
component or the total of both (B) and (C) is 50 to 90% by weight and the total
amount of (A) to (C) components is 90 to 99% by weight, and (iii) (D) component is 1
to 10% by weight.

(1

The resin composition according to the above-described (1) or (ll), wherein (A)

component is a (meth)acrylate having an aliphatic chain represented by the following

formula (1):
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wherein, R is H or CHs and n represents an integer number of 10 to 25.
[0033]
(IV)

The resin composition according to the above-described (lll), wherein (A)
component is a C10 to C25 alkyl (meth)acrylate having a branched chain.
(V)

The resin composition according to the above-described (1V), wherein the C10
to C25 alkyl (meth)acrylate having a branched chain is at least one kind selected from
the group consisting of isodecyl acrylate, isolauryl (meth)acrylate, isostearyl
(meth)acrylate, isocetyl (meth)acrylate and isobehenyl (meth)acrylate.

(V1)

The resin composition according to the above-described (1V), wherein the C10
to C25 alkyl (meth)acrylate having a branched chain is at least one kind selected from
the group consisting of isodecyl acrylate, isostearyl (meth)acrylate and isocetyl
(meth)acrylate.

(Vi

The resin composition according to the above-described (1V), wherein the C10
to C25 alkyl (meth)acrylate having a branched chain is isostearyl (meth)acrylate.
(Vi)

The resin composition according to any one of the above-described (1) to (VII),
wherein (B) component is at least one kind of (meth)acrylate monomer selected from
the group consisting of isobornyl (meth)acrylate, propylene oxide-modified neopentyl
glycol di(meth)acrylate, tricyclodecanedimethylol di(meth)acrylate and
hydroxypivalaldehyde-modified trimethylolpropane di(meth)acrylate.

[0034]
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(1X)

The resin composition according to the above-described (VIII), wherein (B)
component is either isobornyl (meth)acrylate or hydroxypivalaldehyde-modified
trimethylolpropane di(meth)acrylate.

X)

The resin composition according to any one of the above-described (I) to (1X),
wherein (C) component is urethane (meth)acrylate obtained by reaction organic
polyisocyanate with a hydroxy (meth)acrylate compound.

(X1)

The resin composition according to the above-described (X), wherein the
hydroxy (meth)acrylate compound is a hydroxy-substituted C2 to C10 aliphatic
(meth)acrylate.

(XI

The resin composition according to any one of the above-described (1) to (Xl),
wherein (B) component is contained in an amount of 50 to 90% relative to the total
amount of the resin composition.

(X

The resin composition according to any one of the above-described (l) to (Xl),
wherein the content of (C) component is 0 to 50% relative to the total amount of (B)
component and (C) component.

[0035]

The resin composition of the present invention is suitable for a resin
composition for a transparent intermediate layer of a multilayer optical disk.

In the case of DVD, a transparent resin intermediate layer is formed (1) by
coating the resin composition of the present invention at least either on a substrate
where a first transparent resin substrate, a first recording layer and a first translucent
reflection film layer are laminated or on a transparent resin stamper by a method such
as spin coating method, screen printing method and roll coating method, followed by

lamination and irradiation with ultraviolet rays from the transparent resin stamper side.
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Or it can be also formed (2) by coating the resin composition of the present invention
on a transparent resin stamper by the above method, followed by ultraviolet curing
and then laminating with a substrate where a first transparent resin substrate, a first
recording layer and a first translucent reflection film layer are laminated, using an
arbitrarily ultraviolet-curable resin. The forming method (1) is preferable due to
potential reduction in production cost because the production process can be
shortened. Also in the case of Blu-ray disc, a transparent resin intermediate layer is
formed in the same manner as that for DVD. Generally, polycarbonate resin is used
for a 0.6 mm first transparent resin substrate of DVD or HD-DVD and for a 1.1 mm
resin substrate of Blu-ray disc.

[0036]

The transparent resin stamper includes, for example, stampers of acrylic-based
resin, methacryl-based resin, polycarbonate resin, polyolefin-based resin (particularly
amorphous polyolefin), polyester-based resin, polystyrene resin, epoxy resin and the
like. Among them, amorphous polyolefin is preferable in terms of detachability after
curing a 2P agent, low moisture absorbency, shape stability and the like, and
polycarbonate resin is preferable in terms of material cost. The 2P curing-type resin
composition of the present invention can be used for both transparent resin stampers.

The ultraviolet-curable resin composition of the present invention gives a cured
product by irradiation of active energy rays. Said active energy ray includes, for
example, ultraviolet to near ultraviolet light rays. The light source of said light ray
includes, for example, a low pressure, high pressure or ultrahigh pressure mercury
lamp, a metal halide lamp, a (pulse) xenon lamp, an electrodeless lamp, an ultraviolet
light-emitting diode and the like. The above cured product is encompassed within
the present invention.

[0037]

In the recording layer formed on the transparent resin intermediate layer of the

above cured product, any of an organic coloring matter and a phase change material

can be used. For example, the organic coloring matter includes metal-containing
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azo-based, polymethine-based and phthalocyanine-based ones, and the phase
change material includes one where any one or more kinds of In, Ag, Au, Bi, Se, Al, P,
Ge, Si, C, V, W, Ta, Zn, Ti, Ce, Tb, Sn and Pb are added to Sb and Te.

In addition, the resin composition of the present invention can be used in any of
the optical disk and the Blu-ray disc having a structure where a polycarbonate
substrate is laminated.

[0038]

The coating method includes, for example, spin coating method, 2P method, roll
coating method, screen printing method and the like.
[0039]

In addition, an around 400 nm blue laser is used for reading and/or writing in a
next-generation high-density optical disk, whereby the transmittance ratio at 405 nm
in a cured product having a film thickness of 90 to 100 um and preferably 100 pym is
preferably 80% or more and more preferably 90% or more.

The transmittance ratio can be determined by making a 100 ym film and
measuring an absorbance value at 405 nm of said film using a spectrophotometer

(U-3310, manufactured by Hitachi High-Technologies Corporation).

Examples
[0040]

Hereinafter, the present invention will be more specifically explained with
reference to Examples.

In this regard, each viscosity value described in Table 1 is a value measured by
a B-type viscometer at 25°C. In addition, each transmittance ratio value described in
Table 1 is a value measured with a spectrophotometer (product number: U-3310,
manufactured by Hitachi High-Technologies Corporation) after making a cured film
having a thickness of 100 ym.
Examples and Test Examples

With regard to each resin composition of Examples 1 to 6 and Comparative



Det achment strength (kgf) 0.9 0.8 0.7 1.3 1.2 0.7 2.0 2.6 2.4 1.3
Det achability judgnent 0 0 0 O O 0O x24

Examples 1 to 4, the constitutional material, the use amount and the evaluation result
in each described item are shown in Table 1. In this regard, “part(s)’ in the
description means “part(s) by weight”.

[0041]

[Table 1]

Table 1. Resin composition and evaluation result

Example | Example | Example | Example | Example | Example {Comp. Ex.}Comp. Ex.[Comp. Ex.[Comp. Ex.

1 2 3 4 5 6 1 2 3 4

Component (A)
(Part(s))

Component (B)
(Part(s))
IBA 39
R-604 78 63 40 40 40 63 79 79 79 79
R-684 39
NPG-2P 3
FA-512A 16
THE-330 16
RP-1040 16
DPHA 16
Component (C)
(Part(s))
UX—=—5000 16
C1 16
Component (D)
(Part(s))
IRGACURE
184D
(Detachability)
Detachment strength (kgf)| 0.9 08 0.7 13 1.2 0.7 20 26 24 13
Detachability judgment 0 O o] o} o] @] % X % o]
(Warp)
Warp variation when
curing (degree)
Warp judgment o (o] o} ¢] O o) o] x x x
(Durability test / Warp)

-0.08 -0.09 ~0.08 -0.06 -0.06 -0.08 -0.09 -0.15 -0.18 ~0.36

Warp variation after
durability test -045 | -049 | -034 | -029 | -027 | -041 | -050 | -066 | -082 | -1.21

Warp judgment @] (0] 0] ¢] o o] x x . X x




X x 0 (Warp) Warp variation when curing (degree) -0.08 -0.09
-0.08 -0.06 -0.06 -0.08 -0.09 25

Comp. Ex.: Comparative Example
[0042]

In this regard, the components shown in abbreviation in Table 1 are as follows.
ISA: isostearyl acrylate, manufactured by Shin-Nakamura Chemical Co., Ltd.
ICA: isocetyl acrylate, manufactured by Kyoeisha Chemical Co., Ltd.
IDA: isodecyl acrylate, manufactured by Kyoeisha Chemical Co., Ltd.
SA: stearyl acrylate, manufactured by NOF corporation.
CA: cetyl acrylate, manufactured by NOF corporation.
IBA: isobornyl acrylate, manufactured by Osaka Organic Chemical Industry Ltd.
R-604: hydroxypivalaldehyde-modified trimethylolpropane diacrylate, manufactured
by Nippon Kayaku Co., Ltd.
R-684: tricyclodecanedimethylol diacrylate, manufactured by Nippon Kayaku Co.,
Ltd.
NPG-2P: propylene oxide-modified neopentyl glycol diacrylate, manufactured by
Dai-ichi Kogyo Seiyaku Co., Ltd.
FA-512A: dicyclopentenyloxyethyl acrylate, manufactured by Hitachi Chemical Co.,
Ltd.
THE-330: hydropivalaldehyde-modified trimethylolpropane acrylate, manufactured by
Nippon Kayaku Co., Lid.
RP-1040: pentaerythritol ethylene oxide-modified tetraacrylate, manufactured by
Nippon Kayaku Co., Ltd.
DPHA: dipentaerythritol hexane acrylate, manufactured by Nippon Kayaku Co., Ltd.
UX-5000: 6 functional urethane acrylate, manufactured by Nippon Kayaku Co., Ltd.
IRGACURER™ 184: 1-hydroxycyclohexylphenyl ketone, manufactured by CIBA
Speciality Chemicals.
C1: urethane acrylate obtained by reaction isophorone diisocyanate with
hydroxyethyl acrylate at a molar ratio of 1:2.
[0043]

(Production of a sample for evaluation)
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Using each obtained ultraviolet-curable resin composition, a sample disk for
evaluation was made by the method according to the following 1 to 3.
1. A polycarbonate stamper was mounted on a transparent resin made on the inner
periphery of a polycarbonate substrate (a first substrate) having a diameter 120 mm
/ thickness 0.6 mm where an azo-based coloring matter layer as a recording layer, a
reflective film layer and a ZnS:SiO> layer as a dielectric layer had been formed,
without having any bubbles in, followed by spin coating at 2000 rpm for 4 seconds to
laminate.
2. By 400 mJ/cm? irradiation from the side of the polycarbonate stamper with a high
pressure mercury lamp (80 W/cm), the second ultraviolet-curable resin composition
was cured.
3. Using a disk detachment apparatus (manufactured by Origin Electric Co. Ltd.), said
polycarbonate stamper (tfransparent resin stamper) was detached to make a sample
disk for evaluation.
[0044]
(a) Detachability Test

Using a disk detachment apparatus (manufactured by Origin Electric Co. Ltd.),
the test was conducted by measuring the strength of detachment from the
polycarbonate stamper when making a sample disk (diameter 120 mm: radius 60
mm) for the above-described evaluation, with a measuring equipment (FGC-5B,
manufactured by Nidec-Shimpo Corporation).

Judgment of good detachment was conducted according to the following
criteria.
O---1.5 kgf or less of detachment strength.
X+ +1.5 kgf or more of detachment strength.
[0045]
(b) Warp Test

The warp numerical value of each resin layer was measured using MT-146

(manufactured by Dr. Schenk) which is an apparatus for measuring mechanical
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properties of an optical disk after coating each resin composition on the inner
periphery of a polycarbonate substrate (a first substrate) having a diameter 120 mm/
thickness 0.6 mm where an azo-based coloring matter layer as a recording layer, a
reflective film layer and a dielectric layer as a ZnS- SiOz layer had been formed, by a
spin coater so that the film thickness was 10 + 3 um after curing. The warp value is
larger on the more outer periphery, so evaluation was conducted on a warp value
(angle) at 56 mm from the center of the desk which is near the most outer periphery.

The initial warp was calculated from the below (Mathematical Formula 1).
(Mathematical Formula 1): Warp variation (degree) when curing = warp (degree) of
disk after coating and curing of ultraviolet-curable resin composition - warp (degree)
of disk before coating of ultraviolet-curable resin composition
The warp is shown in a unit of degree.
O+ - The warp variation when curing is less than £ 0.1 degree.
X+ +The warp variation when curing is + 0.1 degree or more.
[0046]
(c) Durability Test

In durability test, the sample disk made in the process of the warp test was left
under the conditions of a high temperature and a high humidity of 80°C and 85% for
96 hours and further stored for 24 hours at room temperature, after which the warp
angle was compared with the warp angle before the test (before leaving under high
temperature and high humidity), followed by calculation of the variation of the warp
angle. The warp value is larger on the more outer periphery, so evaluation was
conducted on a warp value (angle) at 56 mm from the center of the desk which is
near the most outer periphery. In this regard, MT-146 manufactured by (Dr. Schenk)
which is an apparatus for measuring mechanical properties of an optical disk was
used in the measurement.

The variation (degree) between the warp after durability test and the initial warp
was calculated from the below (Mathematical Formula 2).

(Mathematical Formula 2): Warp variation after durability test = warp (degree) of disk



X .X X 25 Conp. Ex.: Conparative Exanple [0042] In this regard, the
conponents shown in abbreviation in Fble 1 are as follows. |SA: isostearyl
acryl ate, manufactured by Shin-Nakamura Chem cal Co., Ltd. | CA: isocetyl
acrylate, manufactured by Kyoei sha Chem cal Co., Ltd. |DA: isodecyl

acryl ate, manufactured by Kyoeisha Chemical Co., Ltd. SA: stearyl acrylate,
manuf 8E0 RN Rest - WaTpdAgsies of disk kefpla tegkryl ate, manufactured by NOF

tign. IBA: isab I late, . f act Csaka Organic
Cheni Gai" T RaATPy A BOT RGO AR SS31R e Ry B SRRUPP: od
tri I di i tur by N ppon Kayaku Co., Ltd.
Rr gg?lw%/r iotﬁéFo%@?’&ﬁéﬁ%éhﬁ&ﬁ%ﬁamﬁﬁ%|‘§F§f5 rﬁ’éﬂ(ﬁ‘fg& mgéﬁ'ybyuN! ppon Kayaku
Co., ié(?MrJNPG 2P: propyl ene oxi de-nodified neopentyl glycol diacrylate,
manuf act ured by Dai-ichi Kogyo Seiyaku Co., Ltd. FA-512A

di cycl Opeg%sg?y%eﬁsm T%P%h%&;anrﬁ@llgﬂggb”é% Bie ﬁigfréﬁﬁiet-g&%léaﬂesﬁ)- ’

Ltd. THE- ropivala trimethy propane acrylate
manuf aeiipoRtions off BROPrdsavRkiv&rion éﬁ&j-cuﬁgd w&&ctgq%%fmkéw feRk ‘ﬁ%ﬂy' ggaA _

oxi de-nodi fied tetraacrylate, manufactured by N ppon Kayaku Co.,

di pentagayémelémbitBekanmpeideraligh termpofaadieldrainigyn MNirpiay (Xeeeditapmty Ltd.
UX-5000: 6 functional urethane acrylate, manufactured by N ppon Kayaku Co.,

Ltd. teABACIREFAFSH 18t Contpadaitoey Exempleaxy tphenyt lusivet atecthyaoyiatethavitd by
Cl BA Speciality Chem cals. Cl: urethane acryl ate obtained by reaction

i sophanaiighdtic sbaipandit aedditioh, Gpdmmxsitehizkamptey? and GomparativarExaaple of 1: 2.
[ 0043] (Production of a sanple for eval uation)
using a plurality of polyfunctional acrylate monomers have a high detachment
strength and a low detachability, and Comparative Example 4 has a high detachability
but a large warp variation after durability test as described above and a larger warp
when curing as described below.

That is, with regard to warp variation when curing, the ultraviolet-curable resin
compositions of the present invention have 0.08 to 0.09 degrees thereof, which are
much smaller variations. Comparative Example 1 has an equal variation of warp
when curing but a low detachability from a resin stamper and also a larger warp
variation after durability test. Comparative Example 2, Comparative Example 3 and
Comparative Example 4 have 0.15 to 0.36 degrees of warp variation when curing,
which are relatively larger variations.

In addition, with regard to viscosity, the ultraviolet-curable resin compositions of
the present invention have a viscosity within the range of 30 to 500 mPa-s, which is a
viscosity suitable for forming a resin layer. Further, the cured products thereof have
a light transmittance ratio of over 90% and thus they are excellent in terms of light
permeability.

As is clear from the above, the ultraviolet-curable resin composition of the
present invention is suitable for directly forming a transparent resin layer

(intermediate resin layer) having a bump pattern made with a stamper, particularly a

polycarbonate stamper on a reflecting layer or a dielectric layer on a disk substrate,



26 Usi ng each obtained ultraviol et-curable resin conposition, a
sanpl e di sk for evaluation was nmade BY the nethod according to the
following 1 to 3. 1. A polycarbonate stanper was nounted on a transparent
resin made on the inner periphery of a polycarbonate substrate (a first
substrate%§PaV|ng a dianeter 120 mm/ thickness 0.6 nm where an azo-based
col or igR§ higtd e9sin gpePosHion yesy ssafuldon wyrmhaiararingatregerding veaysd and a
ZnS ?2 g% as a dielectric layer had been forned, w thout having any
bubblé%f‘ﬂweﬁ “6%@6”b§mggﬂﬁn%6§fPﬁb at 2000 rpmfor 4 seconds to |aninate.
2. By 400 mli/cnR irradiation fromthe side of the polycarbonate stanper
with a high pressure nercury lanp (80 Wcm, the second ul traviol et-curable
resin cured. 3. Using a disk detachnment apparatus
(nanugﬁggﬁﬁéﬁ&gﬂﬁfpﬁgln Electric Co. Ltd.), said polycarbonate stanper
(tranz Eﬂ”t resin stanper) was detached to nake a sanple disk for

eval uati o [0044] (a) Detachability Test Usi ng a di sk detachnent
appar at us tHE=RIeL &ttabe Qs'irgbarrﬁo%ﬁ&)h'é‘f e IJe%Qnt) mvbhﬁ ﬁ%?nﬁ dRdre

conducted by neasuring the strength of detach nt fromthe polycar onate

st anperoddte thamiok RbercsIRAMPIre dgiazkablityaiBies rdgif éﬁhpéﬁ@hé%s@%l"ﬁ@ afgr the
above-descri bed evaluation, with a neasuring equi pnent (FGC 5

manuf ageut kaviby lﬁmarﬂnrm@n%mcaﬁm@ahd after |eaw£m@mmtn9f/em§|d udgeachnment
was conducted according to the followng criteria. O. 1.5 kgf or |ess of
det achigintensperahgetandbigh huinfidikgf loradditicn, éf caepaviteeat ultavioigt-turap45]

(b) Warp Test The warp nuneri cal val ue of each resin | ayer was

meas uresinwdliely aliwg 4G oiteatuadioesive thyiey abd foipe erikiermisidégte irssiartaygppetat us

for measuring nmechanical 27 properties of an optical disk after coating
each p@@lﬁuﬁgﬁﬁ%%¢ﬁlon on the inner periphery of a polycarbonate substrate
(a first substrate) having a dianmeter 120 mmi thickness 0.6 mm where an
azo-based coloring matter layer as a recording layer, a reflective film

| ayer and a dielectric layer as a ZnS Si 02 | ayer had been fornmed, by a
spin coater so that the filmthickness was 10 3 pmafter curing. The warp
value is larger on the nore outer periphery, so evaluation was conducted on
a warp value (angle) at 56 mmfromthe center of the desk which is near the
nost outer periphery. The initial warp was cal cul ated fromthe bel ow
(Mat hematical Fornmula 1). (Mathematical Formula 1): Warp variation (degree)
when curing = warp (degree) of disk after coating and curing of
ultraviolet-curable resin conposition - warp (degree) of disk before
coating of ultraviolet-curable resin conposition The warp is shown in a
unit of degree. O. The warp variation when curing is less than 0.1
degree. X The warp variation when curing is 0.1 degree or nore.



[0046] (c) Durability Test In durability test, the sanple disk nade
in the process of the warp test was B@ft under the conditions of a high
tenperature and a high humdity of 80C and 85% for 96 hours and further
stored for 24 hours at roomtenperature, after which the warp angl e was
conpared. with the warp angle before the test (before | eaving under high

t empera®f® and high humidity), followed by cal cul ation of the variation of
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war p \Wagatedl cul ated fromthe bel ow (Mathematical Fornula 2). (Mathematical
Formula 2): Warp variation after durability test = warp (degree) of disk
28 after durability test - warp (degree) of disk before test 0O The war p
variation after durability test is less than 0.5 degree. X The war p
var i ai MinealiltraviothicaipabletresinecdmpssitiOn Jordg gneigiager GFfi@I dif4étording tahs i s
clear fromTable 1, Exanples 1 to 6 as the ultraviolet-curable resin
conmpogliaimons whiereiheher(A3 émieth))aestdte dravimgl ao wlipiiafic eflairt s driekigof ohiaxe | ess
warp variation even after |eaving under high tenperature and high humdity
(af t ekirglsr abimareyselestey, fremntier giowp chnglstiparadtiauey| Eratiplaesylatet stdambt
using a (nmeth)acrylate having an aliphatic chain. In addition, Conparative
Exanmpl(@eth)aaty|atenpely bimets) asrriais, oeheny| aeth)atrviate iisglavtyl pokei)aariatenal
acrylate nmononers _have a high detachnent strength and a | ow detachability,
and Chasiealy| veethiagrprte. iseralyldmathlacadatecanmisobpepenyii(meth)acgdatgar p
variation after durability test as described above and a | arger warp when
curing as described bel ow. That is, with regard to warp variati on when

curing, -the ultraviolet-curable resj.n conpositions of th resent invention
have o a8% VBB sRiRd ot EapoSilinh &b BreUHESRT ohtisdldfsk aRraringh
Conpar-at;i.v vari ati of e uring but a | ow
det ac%h ﬁtw 'hﬁgér@is(ﬂjaeg?)%%m%tea 8n§frtegqg ‘%”a?Y@@B %{)& @59? i8R t er
dur abi.Lj e Cyypa Ve w ti grwel 3

Corrpa'rsgle%eeCI Eﬁgrrppl e 4 gg;\}}g 0(.3 ogg.é% %@g?@{s é@ﬁ%&{ﬁ?p vé[rgi aP?dgﬂ/lev%een
cur i ngyidebinehifbe Mddqentf! ¥ dhiio¥er diaicfal i htdi b n
regar gxg[ 0 Vi slcosi ty, hg }ﬁl t :ﬁ ol e{i!{@'{}é}@tgic@ﬂétgéi ntrézcgrhrp%gg??b%%@{bgwhe
presegi(nigiNgityiaR havand Vi sorebiybivalbichylibens@nes of tamhetioyIsBPopdR S.

whi ch i(s aN)\%i@?::osi ty suitable for))t%c orm ngya resin |ayer. Fu}?){ h@r,ﬁatahe cured
pr odugi(mdtheicenatehave a light transmttance ratio of over 90% and thus they
are excellent in terns of light perneability. As is clear fromthe
above, the ultraviolet-curable resin conposition of the present invention
is suitable for directly formng a transparent resin |ayer (internediate
resi n4l dyeryltravviatgusatilempsipatarepositian éoma thhultlayeaoptcal disk bccordard o a
pol ycarbonate stanper on a reflecting layer or a dielectric layer on a disk
subst payeone 24 Gladmpt 1ite 8, mgwrainc ¢ip esmpanent ds y5 ueeP0o byr werght.ofB) v
formng a recording layer and a reflective filmlayer on said bunp pattern.
| ndus EPMRONARhRNEDRI(C) Conrsrest is 5 to 90 Vet iasidetD)cenrapprentdsinto
conposifion of the present invention and a cured product thereof is

excel ﬁér’é 8}’?'9’66@?"&@{%%‘@ EQR}‘efWW?de?'é‘sqorm%‘?sdﬁ‘ﬂfér and useful as a 2P agent
having | ess warp variation when curing and after leaving a nultilayer disk
under high tenperature and high humdity. In addition, it can provide an

o, S A0 ol 54 LR 0 R 2 i T

according to Claim 1 with ultraviolet rays.

6. An ultraviolet-curable resin composition containing:

(A) a (meth)acrylate having an aliphatic chain represented by the following formula



30 Caims 1. An ultraviolet-curable resin conposition for a multilayer
optical disk, characterized by contadhing (A a (nmeth)acryl ate having an

al i phatic chain, (B) a (nmeth)acrylate nonomer and/or (C) a urethane
(neth)acrylate, and (D) a photopolynerization initiator. 2. The

ultraviol et-curable resin conposition for a nultilayer optical disk
accoréﬁ)ng to daim1l, wherein the (A) (meth)acrylate having an aliphatic
chain is one kind or two kinds or nore selected fromthe group consisting
of lauryl (meth)acrylate, stearyl (neth)acrylate, cetyl (neth)acryl ate,
behenyl (neth)&ryl at@, isolauryl (neth)acrylate, isostearyl

(met h) acryl ate,‘ isocj1yl (nmeth)acryl ate andli obehenyl (nmeth)acrylate. 3.
The ul trayiol et]-curahlfe resin conposition f% a multilayer optical disk
accordi g 1 thef@i-ﬁ-—t-m%}-{z@ (nmeth)acryl ate monomer is one kind or
two kinds or nore selected fromthe group consisting of isobornyl
(nmeth)acryl ate, propylene

oxi dewHedéihi R@@%@é&?ﬂé/%xy@ﬂh@hﬁfﬁé&é‘@érﬁé ahan gkaﬁmh%@w@%% hyl ol

di (met h) acryl at eandhydr oxypi val al dehyde- nodi fi edt ri met hyl ol propane

di (mewhyacrylate. 4. The ultraviol et-curable resin conposition for a

mul tilayer optical disk according to any one of Clains 1 to 3, wherein (A
conpokignat leastoniekifa%f limetagiiate (Bdnoraepsealedtedafiicihahe gus oomsisegof S 5 to
90% by weight and (D) conponent is 1 to 15% by weight, relative to the

whol eisossirmyl {oepvsictylate, prapyleke oxiteeabdilied ebaentyy glycoldi¢definadytte,
obtained by irradiating the resin conposition according to Claiml with

ul t r atiaycdecagedimaghylah uditmatiacwytateur abtle hydraxypdapaidehydemmodiifiead ni ng:
(A a (net h? acrylate having an aliphatic chain represented by the foll ow ng
f or rruFréfnemqerP?”ﬂ%ﬂ@@@fﬂﬁ fRPF1L wher e n R repr esents H or CH3 and n
represents ap int nunber of 10 %?3 25, (B) ,at | east one kind of

( et hf‘gkﬁwfa ﬁg‘?ﬁbka%'@é%%t?'m% trﬁéthﬁ'b%OEQﬁ%@ BPlVigpcyanateonih @y |
(meth I ene oxi de-nmodi fi ed neopentyl glycol di(neth)acryl ate,
tri cybygéé%(z h%&f)ﬁ% qorap? 'h)acryl ate and hydr oxypi val al dehyde- nodi fi ed
tri me%ngl ol propane di (neth)acrylate, or (C) a urethane (neth)acryl ate

obt ai ned by reaction of organic polyisocyanate with a hydroxy

(meth D) a photopol ynerization initiator, wherein
(1) (A[?fé h%i@&@%ﬂf@%n ﬁgg";})'{by weight, (ii) (B) conmponent or (C)
conpopgiiefy the total of both (B) and (C) is 5 to 90% by weight, and the
total amount of (A) to (C) conponents is 85 to 99% by wei ght, and

(i) (A) component is 5 to 90% by weight,

(ii) (B) component or (C) component or the total of both (B) and (C) is 5 to 90% by
weight, and the total amount of (A) to (C) components is 85 to 99% by weight, and
(iii) (D) component is 1 to 15% by weight

relative to the total amount of the resin composition.

7. The ultraviolet-curable resin composition according to Claim 6, wherein the
aliphatic chain of the (meth)acrylate having an aliphatic chain is an aliphatic chain

having a branched chain.

8. The ultraviolet-curable resin composition according to Claim 7, wherein the
(meth)acrylate having an aliphatic chain is at least one kind selected from the group

consisting of isodecyl acrylate, isolauryl (meth)acrylate, isostearyl (meth)acrylate,



(iti) (D) component is 1 to 15% by weight relative to the total anount of
the resin conposition. 7. The ultrad%ol et-curable resin conposition
according to Claim6, wherein the aliphatic chain of the (neth)acryl ate
having an aliphatic chain is an aliphatic chain having a branched chain.

8. The ultraviolet-curable resin conposition according to Claim?7, wherein
the (MAOFPdeMptiperviaieiay ispbahemhimeth)apiaiei s at | east one kind sel ect ed
fromthe group consisting of isodecyl acrylate, isolauryl (neth)acrylate,

i sostearyl (nmeth)acrylate, 32 isocetyl (nmeth)acrylate and i sobehenyl

O 'ai mi, T ¥haBryaltte i bt arhubeosion aqeadfioois WRRY Br Woe | SeePnare
PexamEP IS En gl e BER 31 o d oy nEB SRR M BBl eongatingt e ana
di phe%ﬁl'i%{;ﬂ%‘?@“dﬂéc dn%?&yﬂeﬁéﬁner@ﬂeﬁé Cé’i%?ﬁggﬁét@f‘éloghéﬁ%ycﬂ%ﬁ[cfanatéo' The
ul traviolet-curable resin conposition according to im®b, efein the

hydr O&St/leh@mcfi'ibé)é)?éﬂa@é eaff mﬁ%&rﬁe@qahw,@xanwéhéfew 8¢ @%V%IGP&%@WI

al i phatic (neth)acryl ate. . e of the ultraviolet-curab esi n

conposdddyanagecording to aim6, for an internmediate resin |ayer of a
mul tilayer disk. 12. A nultilayer disk having a cured product |ayer of the
ultraviol et-curable resin conposition according to Cl aim 6.
10. The ultraviolet-curable resin composition according to Claim 6, wherein the
hydroxy (meth)acrylate compound is a hydroxy-substituted C2 to C10 aliphatic

(meth)acrylate.

11. Use of the ultraviolet-curable resin composition according to Claim 6, for an

intermediate resin layer of a multilayer disk.

12. A multilayer disk having a cured product layer of the ultraviolet-curable resin

composition according to Claim 6.



