DESCRI PTI ON ULTRAVI OLET- CURABLE RESI N COVPCSI TI ON FOR OPTI CAL DI SC AND
CURED PRODUCT THEREOF Techni cal Field [0001] The present invention
relates to an ultraviolet-curable resin conposition for a multilayer
optical disc, a cured product obtained by irradiating ultraviolet rays and
the like onto said conposition, rgit@pgeil cal disc having said cured
product as a transparent resin Internediate |layer. The present invention

par ti cul gL TRAVGDRETSCUR A0 HIREAN CcOMPOW BRI FOR OPEiemosidd ainhavi ng a
smal l er variation in warp in curing and after being placed under high

tenperature and hi gh hum dUREDIERODEITEHEREGOM detachability froma
stanper, and being useful for efficiently producing a next generation high
density optical disc. Background Art [0002] Recently, there is a
significant need for increasing the capacity of an optical disc. The

t echniTggbsickblialthcr easi ng the recording capacity of an optical disc include
wavel engt h- shorteni ng of recording/reproduci ng beam NA (nuneri cal

apert m&;i]i ncreasi ng of objective lens in a recording/reproduci ng beam
irradiatiQn optical system nulti-layering of a recording |layer, and the
like. Amond'& E@ﬁeﬂ&awaﬂpy-f‘ﬁ}?é%é%iaﬁguwvmtﬁwﬁa&%ﬁ%cemmsﬁ@@ofpdiawg
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di rection of Tecording/reproduci ng beam hod ormng a

t r ans gatzRmabli®s ifforh Nk estaRPe! @ndaveing iskRil Sfof asficicRal usiRiudingekhadxihere a
transparent resin internediate layer with a recess/protrusion pattern

t r anshenerdiohdigheensitf apgcatfdison ul traviol et-curable resin conposition is
formed by coating an ultraviolet-curable resin conposition formng a
transparent resin internediate |ayer onto an adhesive |ayer forned on a
first semtransparent reflecting |layer, placing a transparent resin stanper
havi ngaakgiecesdsipr ot rusi on pattern such as a guide groove for guiding a
recordi ng/ reproduci ng beam fol |l owed by spin coating, curing an

ul t rald@®)2dt - curabl e resin conposition layer, and then detaching said
stamper; or a method where g transparent resin internediate |layer with a
recess/ pr 61988tBrNBER ised BignifisAst aeedipriircreasingdhegapaeiii ﬂba!aoaéﬁaé@hqﬂ oduct

| ayer Bf %& ul traviol et - cur abl E resin .conaé)si tion on a t_ransgar_ent resin
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havi ng a difaneter of 120 mm’and a t hi cknes rst reflective

film foy bestacdmparednaiarnelBenyyshortéfihg @raMASnciRagingver alloy reflective
filmis deposited on the surface of this substrate, a transparent resin
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further formed on the first reflective filmvia an adhesive |ayer, and a
secontve ekceating elayetsmare beniaaiedcoimd o deamspanent! agen , intermeasiataplsera
silver alloy reflective filmis deposited on this transparent resin

i nt er fedriEcally, dywas a Atrpebre ddrese ias0 griopoliist transpdrieoh resis isbibstrata)l Bdist
reflective filmis deposited in vacuum by, for exanple, a sputtering

met hotgcording layer, a first semitransparent reflecting layer, an adhesive layer, a

transparent resin intermediate layer, a second recording layer, a second reflecting



3 A recording-type Blu-ray disc_has, for exanple, a structure where a
pi t-shaped recording pattern is trangferred to one side of the substrate of
pol ycar bonat e having a dianmeter of 120 mm and a thickness of 1.1 nmm a
first reflective film a first dielectric layer, a first recording |ayer

and alai%g,_oagngﬁf?és‘?\?é fihger Qb{ﬁr@%.g AN aLel R8ndGertid es@ésé%eg% Zarleayer a

substrat an adhesive [ayer, a transparent Tesin interne

seconfnhifhleafhi e diibPiro fhal iﬁéﬁd@h?ﬁi‘fﬁ@%@f‘ ré}f&rd’in%reﬁﬁﬁt@ﬁ&né%%%é?i ng | ayer

and a fourth dielectric layer are am nat € IsTor n

these casahe mdih@niiafoping estransphRhiadsatl titbayediales iayiahl #hif ag¥ed after
an ultraviolet-curable resin conposition formng a transparent resin

i nt er metliceise & ayesthbd adedred @ntranspaieesi vesihayeterfedneed aaydrheawith r st
reflective filmor the second dielectric |layer and pressed on a transparent
r esi nresessfpeEoirusich Eatteso eisarigiened usi e patfaes wfsare hiltesvidletouddlgresive f or
gui ding a recordi ng/ reproduci ng beam the ultraviolet-curable resin
conpoSPpeRitips igdewaed Dierpatiagoars uirgénlei-surdbteatdsin coampbsitiiem forming a
recess/protrusions are transferred to the surface of the

ul t r alfRBPRATEBLIrEBINe INtBTediatiaxet io6i0 (@ adesivendaymidjormed onusudrsty, a
second rgf | ective fi le? IS {or med, on the recess/protrusion-side of a
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pol yol éf i n-based resins (part I'y anor phous polyo

pol yesicRichbaggst bESIMSutrAQOBEEYBIE 68 BSmMRRAMN bﬁSbnﬁaﬁﬁgarbhﬁ rbike:
Anong them anorphous polyolefin is preferable in terns of ‘detachability

af t erstaHiggnthamirdPa reSa g/ prloWs TRl |SatteTa, @b%mgb@ﬂ@hsPém%éh%@éMbéywﬁﬂd the
| i ke, and pol ycarbonate resins are preferable in terns of material cost. A
4 mansdidcuned poodet fegkrain a resihtddaaye onapfirst alentieansshragt reFdictiny Wjeeh

al l ows easy detachnment even when a stanper nade of i nexpensive

pol yclar formatng as arfesivieotayehespior postingofo fedua aghesise, layepravieg yaidl d, and
provides an optical recording nmediumhaving a plurality of recording |ayers
has bedesireomssd andrienl delaghingsihe ranspdriest fesinsstachpearfudracther ¢urgdnet hod
has been devel oped (Patent Literature 1). ~ Cenerally, a polycarbonate
r esi rPiosiugklayer et said glterviglet-ediable (arin carmwositioa (Dapstaianétbedh 1.1 nm resin
substfgbg of a Blu-ray disc. Wen a pol ycarbonate resin is used as a
trans;g ht resin stanper, an ultraviolet-curable resin different fromthe
2P resin Es usgcj in an athsi.ve | ayer,. for, a firstl reflective filmor a
second di ePkét u~ra|ya®
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transcribability of a recess/protrusion pattern froma transparent resin
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is generated in recording/reproduci ng. Furt , T warping of an opti cal
di sc igffuethenlitmaed Wrethe dirdtngflestil@mge, via S8 RINdsRG 1AXer af8 @ deghhgcting
| ayer cannot be uniformly forned on the recess/protrusion side of the

f or neéflectaresiiar Enbe pessicontinteomiteh yer, fay examphy sadibver allog esfdtisalighr at e
cannot be bonded in the case of DVD or a 0.1 mmlight transmtting |ayer
cannd$ depoaited on thig tfamspeteritmesinénieavediate Blyerr af osadurkns adupidsiedrin

war pi ng of the optical disc becones |arger when stored under high

t errpé’l’@ﬁhraeg!%(ﬁﬂaﬁmgfﬁfﬁ@ﬁwiffw isfiePeimddn yasutmeby, dee@drppiet aupubtiaripat t er n
formed on the transparent resin internediate |layer is deforned, resulting
in iﬁ@%h di-ty of recording properties (for exanple, jitter property) of the
first and second recording |ayers. [0006] As for 2P resins described
in Patent Literatures 2 to 5, a recess/protrusion pattern is fornmed on a
resin layer forned on a glass substrate using a stanper nade 5



of netal, and recess/protrusion pattg}rn formati on by a transparent resin
stanper is not described. In additiori, Patent Literatures 6 to 9 describe
2P resins but do not describe the resin of the present invention. Patent
Literature 10 describes an ultraviolet curable conposition to be used for a

et achaor 1115 o 2 (¥ S 5P BBt "t TPler Sve g hefra Hicnaet  on
from fedgrg e i fahdteRbATBONe i 81 fit JRRhakC8l p&up&ﬁbﬁyggggﬁkg o

Literature [00 Patent Literature 1: Japanese Pateén

2007- 22A405tér Bf Pabeni ddd 8nAHREsLof JananeeniRatantctbaiffinOresNAelcbRiD9139 A
Patent Literature 3: Japanese Patent Lai d-Qpen No. H5-132534 A Patent

Li t er atyerea fiist JeqadiegdaRatent a kaccharmede ldver 140 Rbdindiddediette ddrffyeat ure
5: Japanese Patent Lai d-Open No. H5-132506 A Patent Literature 6: Japanese
Pat endf ik dsubstnatdlioan® @03a@3INES |dyPatentindpdrenftesie ifterdapane Jeydrataent

Lai d- Open No. 2004-288242 A Patent Literature 8. Japanese Patent Lai d-Open
No. 266aorxBsettine Pémeatthiriitdielacinicelager, Fapareyt rdtatrdimg |Bueida @ enfoNoth

2005- 332564 A Patent Literature 10: Japanese Patent Lai d-Open No.

2009- dssertac Rysh@nafythar laminated énthisardarobl ems to Be Sol ved by t he

| nvention ILOOOS] Usual Iy, an ultraviolet-curable resin conposition to
be used ad’ H'S86 GRpSS: atnsparantragieringirvediate laweys pewalvolonmed afiegien
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variation is large in curing a resin conposition o efore and after an
opt i cadcedbAfoliasibny @reCtbfdicprdstthbayefa®d sfaild LRBAVOIEREPRDId Ir8ini S
pl aced under high tenperature and high humdity. [0009] Therefore, it
i s ancodpesitionf(trahsfepresiod).i nvention to provide a resin conposition having
excel l ent detachnment froma stanper, particularly froma transparent resin
st anper nhdeiady, paegondbeflatiye ind is fomedd en thar ieaebefprotrusianpideebbre and
after an optical disc obtained therefromis even placed under high

t enpeiranspareahtesin ghiemedidia ayearmnd on prevppesite sidet & fissteeflegivectin 8i sc
having a cured product |ayer thereof. Means of Solving the Problens [0010]
The pRéReied fonvamldray Hise exelusive fert repding emdpacsresndotliedectric layer is
ultraviol et-curable resin conposition (also referred to as

ul t r a95R8TeM-TeLRIMREPHEY-tYPESRHUSY dith Vit apRENBENEABYR- r esi n conposi ti on)
cont aLOrHOH? an urethane (neth)acrylate having one or two (neth)acrylate

gr oups™~n! one nol ecul e obtai ned by reacting a nonofunctional or

bi functio ani ¢, i.socyanat
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and futh rﬁégé\ﬁta mul tilayer optical disc obtained therefromto have a
smal | er variation R'n warp before and after it is even placed under high

tenper at ureaRshdpgonthrEBIdlitd Yoe used for the transparent resin stamper includes
acrylic-based resins, methacryl-based resins, polycarbonate resins, polyolefin-based
resins (particularly amorphous polyolefin), polyester-based resins, polystyrene resins,
epoxy resins and the like. Among them, amorphous polyolefin is preferable in terms
of detachability after curing a 2P resin, low moisture absorbency, shape stability and

the like, and polycarbonate resins are preferable in terms of material cost. A



[0011] The present invention relates to the following (1) to (19). A
mul til ayer optical disc having a cur &d product |ayer of an
ultraviolet-curable resin conmposition containing an urethane (neth)acryl ate
(A) having one or two (nmeth)acrylate groups in one nolecul e obtained by
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accor Haviggtapplubeitpboreonging najsd Halé)beéhh@rb@bge& henhPa@aY ﬁés'n@@@ui/élﬂ@‘f& (a) is
at | east one kind selected fromthe group consisting of a C6 to

al i cyshidonapnfactiwingdinettsaclyssbeen devOopta (Baferal dandtiue 1).ng rmno- or

di -i socyanate, hexanet hyl ene diisocyanate and a (neth)acryloyloxy C to 4
al kyl i so&3eeaaky, a 3)lycarbonatEhresitulst udeafor adpbiroal redirssulatrde dif agOVD t he
above-descri bed (1), wherein the or anic isocyanate (a) is at |least one

ki nd gefdet ad . mom ftesi gelsipatesid 8 U-ray @iSCi s srwlytidrbongtenasi is
hexanet hyl ene dii socyanate and (net h? acryl oyl oxyet hyl isocyanate. (4) The
nul t i Pé@rfiﬁS@pt(@wafaﬁ*%f@S%%tam%ga@ 5twf@h@lr@b lf@@lraétﬁf@éerﬂém ithedP(1) to

3 wh t h | at b hyd t | east
Gl PO std By POhSEN e s B b @ﬁﬁﬁ*@leo%nwa%é@?ﬁ%ﬂ?ﬂ@%s@%ﬁ?ﬁ@r Jlate,
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i se_ zanraragh ¥4 Fanf! *%L%%%‘%A%’e&ﬁ%%kﬁgé i bet (”I)e To (4) wher ein'the
(et h?m@yl ate nononer (B) is a conpound having one or two 8
Poor detachability from a transparent resin stamper results in that some of a
transparent resin intermediate layer is detached together with the fransparent resin
stamper, leading to a defect generated on the transparent resin intermediate layer.
Poor transcribability of a recess/protrusion pattern from a transparent resin stamper
to a transparent resin intermediate layer results in that an error is generated in
recording/reproducing.  Further, if warping of an optical disc after ultraviolet curing is
large, a recording layer or a reflecting layer cannot be uniformly formed on the
recess/protrusion side of the formed transparent resin intermediate layer, and also a
second substrate cannot be bonded in the case of DVD or a 0.1 mm light transmitting
layer cannot be uniformly formed in the case of Blu-ray disc. In addition, warping of
the optical disc becomes larger when stored under high temperature and high
humidity and therefore the recess/protrusion pattern formed on the transparent resin
intermediate layer is deformed, resulting in inequality of recording properties (for
example, jitter property) of the first and second recording layers.
[0006]
As for 2P resins described in Patent Literatures 2 to 5, a recess/protrusion

pattern is formed on a resin layer formed on a glass substrate using a stamper made



(meth)acrylate groups in one nol ecule. (6) The nul til ayer opti cal
di sc according to the above-descri bed (5), wherein the (meth)acryl ate

nononer (B) is at |east one kind selected fromthe group consisting of
i sobornyl (meth)acrylate, isostearyl (neth)acrylate,

or oyl SRS PUTELGLIB 0&“52‘%%9&5?” B s PR, Ryt g%fﬁgeafc’%y;a: ” d
e meppieranes, T seblon reteriRenK;EL & f19 duestipe Yeuif: BEPUgTIY ' ©
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content of the urethane (neth)acrylate (A) and (met h)acryl ate nononer

(B) isiteQidiet QR%blkycovapesitioand Hahass@nsreatigaf trtahgrrmhﬁg ORRIYIREH 2ptitAN
initiator (C) is 1 to 10% by wei ght, based on the total anmount orf the resin

conpodistiban doe8)notkiesanibe idetmobabiipt btalcudes pranedidisag tioaayetaneawt t he
above-described (1) to (7), wherein 5 to 35% by wei ght of the urethane

( met hjeropysitioe foN) a (EBspar@tYebin steinglet. of the (meth)acryl ate nonomer (B)
and 1 to 10% by wei ght of the photopolynerization initiator (C) are

cont ai ned based on the total anmount of the resin conposition. [0013] (9)
The nultilayer optical disc according to the above-described (1) or (7),
wher eRRglated, eSF'@fﬁﬁﬁ litgrabé9anat e (a) is at |east one kind selected fromthe
group_con i sophorone diisocyanate, hexanethyl ene diisocyanate and
(et h'f W\;I@ rfﬁet hyl isocyanate; the nono(neth)acrylate (b) having a
hydr o oup is at least one kind selected fromthe group consisting of
hydro@gg (meth)acryl ate, hydroxypropyl (neth)acrylate and hydroxybutyl
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(A), 55 to 90% by wei e (neth)acrylate nmononer (B) and 1 to 10% by
wei ghpateht Lherabivet LRRIKABES FalteM difidper Rb. HEM1AB54/Nt ai ned based on the

total anmount of the resin conposition.
Patent Literature 5: Japanese Patent Laid-Open No. H5-132506 A
Patent Literature 6: Japanese Patent Laid-Open No. 2003-331463 A
Patent Literature 7: Japanese Patent Laid-Open No. 2004-288242 A
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: Japanese Patent Laid-Open No. 2009-158026 A

Summary of the Invention
Problems to Be Solved by the Invention
[0008]

Usually, an ultraviolet-curable resin composition to be used as a 2P agent for
multilayer discs is required to have high detachability from a stamper after forming a
recess/protrusion paitern in a stamper and after curing. Poor detachability from a
stamper causes such problems that some of said cured product is attached to the

stamper and therefore a reflective film or a dielectric layer is not adhered to the



(10) The nultilayer optical disc according to Claiml1, wherein at
| east one kind of (B-1) selected fromthe group consisting of isobornyl
(meth)acrylate, tricycl odecanedi nmet hanol di (neth)acrylate and

hydr oxypi val al dehyde-nodi fied trinet hyl ol propane di (nmeth)acrylate is

oot naBRcleftond 8t MHCACHY B o RARRRR (o Bbra kA Lifb Ay SRl Rl ¢
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conponent . (1é{ er optical disc according y one of
the aBres- descthihgfed Hand, @veh® r@ﬁ}@'céﬁq%bsiti\zyﬂ@faﬁﬂirfq hsgﬁ d%!é@t%ﬂ?ﬁt?@r‘b‘?ﬁ ol ayer
is an internediate | ayer of the nmultilayer optica isc. [0014] (12
A et Siethderr poserifsach Usrob@nas bt bl aRIin@Rirfcrabf dbi6al €ieBPhicthidGiod Rr ocess
in which: (0 the resin conposition according to any one of the
abovegdesmatedddhéyatpovdridijoraisdald)n taring mecsiry commostioni dhisefoos aand
reflecting layer or a dielectric |ayer |amnated on a transparent resin
subst atieranoptinaladise havipare ntradegiodust Eypeof saiderdsot bompesitiondeglacandd t hen
said resin conposition is cured by irradiating ultraviolet rays to form an
i nt er Hederigh tepeeratogre amrg highehyraility. conposi tion according to any one of
t he a@\@-described (1) to (10) and 10 (19) is directly coated on a
trans ht resin stanper, subsequently said resin layer is cured by
ul.travi.ol et d resin | ayer d cured product |ayer

o ha’r aettbiand R eolBt oBe i el TRY o B o A GRPPRgHion

) i bonded vi hesi | for,
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| ayer are forned in the case o ectri of the
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above-descri bed ( to (10) and (19) for forning an internedi ate layer in a
mul tilayer optical disc. (14) An ultraviolet-curable resin
conposition for a multilayer optical disc, wherein an urethane

( et hiveenyg lcdiiSeIiAY thaPralgesre or two (nmeth)acrylate groups in one nol ecul e

obt ai ned by reacting a nonofunctional or bifunctional organic isocyanate
(a) h@ditey a nol ecul ar weight of 350 or less with a nono(neth)acrylate (b)
havi ng a %droxy group, a (neth)acrylate nononer (B) and a
phot opol yheeipasértnnventorsabhave {@ndthat eontrad peddudtiod ecowitramioletfcufadlei s | ess
than 5 to 40% by wei ght based on the total anmount of (A) and (B), and the
rest §esiy Byomposition (also referred to as ultraviolet-curing resin composition or
photocurable resin composition) containing an urethane (meth)acrylate having one or
two (meth)acrylate groups in one molecule obtained by reacting a monofunctional or
bifunctional organic isocyanate having a molecular weight of 350 or less with a
(meth)acrylate having a hydroxy group and containing a (meth)acrylate monomer is
excellent in detachability from a stamper, has a smaller variation in warp of optical
disc in curing said resin composition, and further allows a multitayer optical disc
obtained therefrom to have a smaller variation in warp before and after it is even
placed under high temperature and high humidity.
[0011]
The present invention relates to the following (1) to (19).

(1)



(15) The ultraviolet-curable resin conposition for a nultilayer
optical disc according to the above-described (14), wherein the
(meth)acryl ate nononmer (B) is a conpound having one or two (neth)acryl ate
groups in one nolecule. [0015] (16) The ultraviolet-curable resin
conposi tign .| | S ' to t ve- cribed
&V{Lﬁ’taﬁaqgerr%ﬁdal A 1 QAR ﬁé} ALy ASGrRREP {ag))e'? %t a&t ulﬂ%g@?& O@éQ@%

(14) or ( t he"‘or gant c 1 socyanate iI's I"'nd
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hexanet hyl ene di I socyanat e "an acrylo xyet hyl I'socyanat e;

mono( (meth)aeidtat ol iR Indlebyidr SpRirHOBY fcacthg | £386n&08cHIM el ect ed
fromthe group consisting of hydroxyethyl (neth)acrylate, hydroxypropyl

(et hpigemotiontae oagechid Yoy syt () Hamtd hasooil#; weiet oresh) aclkyk atieh gonomer
(B) is at least one kind selected fromthe group consisting of isobornyl

( et hirecoyinatrgactytate ybo) loaldoa madidrethgronip, di(fmeth Yacadayd mbaomer (B) and a

di cycl opent enyl oxyet hyl (neth)acryl ate and hydr oxypi val al dehyde- nodi fi ed

t r i mephgtiopbpinopiadiodiifitietan & rwheredheaxttanttcd tes ¥4 byompognt isfledshianr et hane
(et h)sacr | ate (A), 55 to 90% by wei ght of the &)Arret h) acryl at e nononer (B)
and 195tte 4@ by Waldhfhbasstd oRethghietapangret Pk e of) icampicasot apd)ther @)

cont ai ned based on the total anount of the resin conposition. (17)

The ufRPRENBMeADE P@FEY i$ &8B)-n conposition for a nultilayer optical disc
accorgdjng to the above-described (14) to (16), wherein at |east one kind of
(B-1)'*gel ected fromthe group consisting of isobornyl (meth)acrylate,

R U
oo a e soRihitiiel 8 Gue 8 UBhn B pelatientoh BB P A D 256 "o
the (4 c%emaeyafc fﬁl’g'not-hSr Qﬁq &3/%8{?-;-9”%-0 18) c10 aro %CUh.R%aM' phetgcurabl e
resi n COprOSIt on or a mnul I?a er O[ﬁtlca I SC accordai ng 1 tﬁ’e

aboveqidgseydiRs hddmetyriR) Hiis?iclyhﬁéf%_t ah?ﬂ‘@i gg%ggg@rr@m %‘b%dcﬁsaiﬁﬁi d

(B-1) conponent, one kind 1s hydroxypival a

tri megbyyshfeopane di (neth)acrylate, and the total content of said two
kinds is 90 to 100% by wei ght based on the total anpunt of the

(nmet hi3cryl ate nmononer (B). (19)

The multilayer optical disc according to the above-described (1), wherein the
organic isocyanate (a) is at least one kind selected from the group consisting of
isophorone diisocyanate, hexamethylene diisocyanate and (meth)acryloyloxyethyl
isocyanate.

(4)

The multilayer optical disc according to any one of the above-described (1) to
(3), wherein the mono(meth)acrylate (b) having a hydroxy group is at least one kind
selected from the group consisting of hydroxyethyl (meth)acrylate, hydroxypropy!
(meth)acrylate, hydroxybutyl (meth)acrylate, and (meth)acrylic acid adducts of
polypropylene glycol diglycidyl ether or polyethylene glycol diglycidyl ether.

[0012]
(5)
The multilayer optical disc according to any one of the above-described (1) to

(4), wherein the (meth)acrylate monomer (B) is a compound having one or two



12 Effect of the Invention [0016] The cured product of the

ul traviolet-curable resin conpositioﬁ of the present invention is excellent
in detachability froma stanper, particularly detachability froma
transparent resin stanper made of polycarbonate, and has a smaller

vari ag,| ' optA ' in curing said resin conposition. In
additﬁﬁﬁ,)%ﬂX&@%@Fﬁﬁﬁ?ﬁf”%%bF%%@&%isc havi ng the cured product |ayer of

sai d (ﬁsin conposition as an internediate | ayer has a characteristic that
the variation in warp is smaller before and after being even placed under

hi gh t enpehat mugilaRe dptehl A @tidovdmg%t ﬂﬁ%rabé@dég&)(fé'oqf\f)FWh@?@in%EEd

product | ayer has "al so a characterisfic that the transmttance rati o of

bl ue (rﬁéﬁﬁ?ﬁ?a@?@m@ hforfdingdr. (EThebekabons Rind $854tBdFRIMMES HidUp dshsistRigldr as a
2P agent for a multilayer optical disc. Furthernore, the

ul t r aisbbbaety cu(rabihgacrekitey cosgmsatyl on(reéthideyipites edicyiclomnitédylokgetagher ed
directly to a reflective filmor a dielectric |ayer by curing, so there is
no negasiagryiate,pr ogdpentah giivesi \di{methacrylatd, heproplleset | vridehodidiedt he
dielectric layer for detaching a stanper and it is possible to forma

t r anspe@rRantylr gdioe! iditreeimenriieée.l fjayclasiechnedisngthguold dimetiachdate and
adhesjve layer of a nultilayer optical disc. Mdde for Carrying Qut the

I nven@Y%’ﬁx{’@@@ﬂdehyde"“?ﬁ@'f'@fjtt?@@i)hﬂi@?fmﬂ'@“?@ﬁﬁy&%ﬁposi tion for a

mul tibgyer optical disc of the present invention (hereinafter, also
referv¥eéd to as "the ultraviolet-curable resin conposition of the present

Loneal L;’”ing&pﬂﬁ[?&ﬁiio%ﬁé%ﬁhéié%‘%gﬁéfdgﬁ‘q % e ohHE sbotetorias Lo ac e
?,{ Funit onfPreT ol t“o?%S%@ﬁ%eEﬁeo?é;hﬁ?&%hﬁ*gaﬁéﬁﬁﬁ”cﬁﬁi%béi”@ht B 486 or
ess n@@éﬂpg@g@g@g%hm?r@aﬁse.do% %%n%fw@f togqgirgé;pcon?er(trﬁ%[thgcw ate

nmono phot opol yneriZaton i nitiator (

pr esegtotb BYRMdrRatioh ﬁ%i%ﬁr ra:'?' {etb)1@o) lﬁtyﬁ{@éhf, $ede8b P B PFoGitdrer or

both of acrylate or acryl ate. e present description, "%,

" par t{®)respnébrhBssitibde mean "%, "by weight" and "part(s) by weight"
respectively unl ess otherw se specified. [0018] As t he nonof uncti onal
or bifgunctional organic isocyanate (a) having a nol ecul ar wei ght of 350 or
| ess to be used in manufacturing the urethane (neth)acrylate (A) used in

t he presefheimuiéidyieonptiealydisamcberdiisgtb wnl hone optiret dlooleadesdndddati)an as
long as it is a known conpound having at | east one isocyanate group and a
mol eclllawheetigHi t@B5350yorveighs of dnel Usethagenometh)awyiatnéh), &5 b BoPicbiyonal .
It is preferably a conmpound having one or two isocyanate groups in one

nol eceight of thahemeb)awulede meingmerofBsaant ot glanii®% sbeyweighd eh)thes 80 to
350 and preferably 100 to 300. Preferabl e said organic isocyanate (a)
can iPRotpRelyaegatign mitetgr (&) are eomahivddassid o1 g/ okaliamountor the redio
aromatic ri, nono- or di-isocyanate, hexanethyl ene diisocyanate, a

(et h@%?%’ggm-oxy C2 to 04 alkyl isocyanate or the like.

[0013]
(9)

The multitayer optical disc according to the above-described (1) or (7), wherein:
the organic isocyanate (a) is at least one kind selected from the group consisting of
isophorone diisocyanate, hexamethylene diisocyanate and (meth)acryloyloxyethyl
isocyanate;
the mono(meth)acrylate (b) having a hydroxy group is at least one kind selected from
the group consisting of hydroxyethyl (meth)acrylate, hydroxypropyl {meth)acrylate
and hydroxybutyl (meth)acrylate;



The 06 to 010 alicyclic nobno- or di-isocyanate nmay be a conmpound havi ng one
or two isocyanate groups in a 06 to d10 aliphatic ring, and said aliphatic
ring may have one to three d to C3 al kyl groups. The 06 to 010
aromatic ring nono- or di-isocyanate nmay be a conpound having an aromatic

ring e ' p n [ o] | i ere said
aromgﬁqﬁrﬁf gﬁé%e;ﬁg%rfdyn?g’bé%%ggegﬁ%ﬁ ﬁ%‘% ‘ﬂgdo%%iggt%dt Eé%mm%hgm be
bound andret y j O i i: o)

" socy Som ST Y B0 LA Rt PRy B8, R ABBLE e R P Sl g

gr oupsg; j TR I NG f bl be j ,ggpeg e

Speci ficgg?fgrr}g{ es g'?%a}g ef gmaégrgﬁigg@or?gﬁi C ?ﬁ%gﬁgﬁagﬂ?% ca%?oidgigldude,
for exanpihglolprepahecanestlidce@aanae, di cycl opentanyl isocyanate or the
like as the 06 to 010 alicyclic nono- or di-isocyanate; tolylene

di i sobytarzis, byxweggre diths agyhaaee(methfactyiate (W), 58 tasey b 'walhhisecyanat e or
the like as the C6 to 010 aromatic ring nono-or di-isocyanate,;

( met hjraettyhoylads yeohginer 8¢ yanmhtietoor! 0fheéyl iMegghdsoft thee phetdpoaenstizgtiooxy C2
to C4 al kyl isocyanate; and in addition, hexamethylene diisocyanate.
Theseind@ateoheC)orrgannindaingd dpaadton the)tolghantmeind oé theatenfrecompasitianni xt ure of
two or nore kinds thereof at an arbitrary ratio. The above-descri bed
organﬂ,o)i socyanate (a) is preferably at | east one kind selected fromthe
group con i rone diisocyanate, hexanethyl ene diisocyanate and

j St ng. of s?{)hg ( a &
Crret 1) acr y By PRt aPlcab e RaraacoraiRg Bor @iipr brehakisy &t deamiamsnbind of
diiso ate., [,0920 As the mono(.neth)acryl ate ) havj ng a hydroxy
groupﬁ%‘gybes%g‘[étﬁgi n}rﬁﬁhuft%t u?ioNg s&PB 'g&%ﬁi hafle (@Pﬁé\ﬂcr{}f@m&(rﬂ\wéa
nmono( : ung. ' known hydroxy gro an, be use
Wit hogﬁ/gpg?’% ?%h%fﬁ)#ﬁ%ﬁ)@at .Q%Sﬁ%@%gf@atﬁne?ﬁ?acE%j‘?’ﬁ’&g%@ﬁ% &ieﬁ@\?ﬁﬁ@%one or
two h (¥ I e.l r.af . referabl
mono( Loy 7y HiotypERRe iR At R slen Balel & B Gatngeiagbterem)
al i phagé i 1 s, a
Tono. Tha g R O B o B ey le PR sERREY (EBORERE™ & 1o
C3 al ylien@bowycnbighapdséden fhketotABRASUATEMhed 5% drlndrichtaldPiat (9
nono( et h) acryl ate substituted by one or two hydroxy groups 1s preferable,
nmore poepenadl.e is a C2 to C6 aliphatic nono(neth)acrylate substituted by
one hydroxy group, and further preferable is a hydroxy C2-C4 al kyl
(et hjtgryl ate. The aliphatic group here may be cyclic or chain, and it is
preferably an al kyl group. Preferabl e specific exanples of the
nmono( et haermliitayef wptibalviling axchydin®xy agyane bhtHeudeovd-desentsad( 8, to
hydroxyet hyl (neth)acrylate, hydroxypropyl (neth)acrylate or hydroxybutyl
( met h§Tak r §incht(d FhsWheeeitotheo conesl arpgieit laye( retar) doteyinatiats ubger tofitted by one
hydr oxy group; (nmeth)acrylic acid adducts of pol ypropyl ene gl ycol
di gl y@i“&&q’y%t%'ﬁabﬁiisﬁol yet hyl ene glycol diglycidyl ether as the 15 nono
(et h@ﬁgr?/lic acid adduct of poly C2 to 04 al kylene (preferably, C2 to C3
al kyl )4 glycol; and the like. Anobng them nore preferable are
hydr o éfit hyl (meth)acryl ate, hydroxypropyl (neth)acrylate and hydroxybutyl
(et h§§‘ ryl ate. The above-descri bed ones as the nono(neth)acryl ate

(b) having .%Fﬂqud gcﬁyna%ﬁt;é%ﬁﬁér %ﬁp@lﬁ%@e?lo%ﬁgaloéisg,scc?mrpﬂi)s(itnlérae p?c];cets\goinor fore

ki nds t hereo
which:
(i) the resin composition according to any one of the above-described (1) to (10) and
(19) is directly coated either on a reflecting layer or a dielectric layer laminated on a
transparent resin substrate or on a transparent resin stamper, the both are bonded,
and then said resin composition is cured by irradiating ultraviolet rays to form an

intermediate layer; or

(i) the resin composition according to any one of the above-described (1) to (10) and



[ 0021] The reaction of the aboyve-described organic isocyanate (a)
with the nono(neth)acrylate (b) havi]rPg a hydroxy group is carried out as
follows. That is, they are m xed so that the isocyanate group of the
organi c isocyanate (a) is 0.5 to 1.1 equivalent and preferably 0.8 to 1.0

e T e R T T

A J : 1P, ‘ - . e
{ompera¥eh D PRI UAACORySAPIIB R tafet Belt SERE bRRUSE YRR BNGY, Lo
due t g RMERhg RALY B alkltrid Rykhisnhafsd beMhe trbnkSalhef&iRklBsitfeadd a

pol ynmeri zation inhibitor to the reactant. As a reaction solvent, an organic
sol veate bavdapviaareddiesdive ayeatdidrengs imarmisdatd Bgetvi ng the reactant may
be used, but it is preferred to carry out the reaction w thout a sol vent.

[ 0022%nd then Spedidnspasrdmebiessainssi id qubyned froat ites intehhbilats laywe| ude

hydr oqui none, hydroqui none nononet hyl ether, p-nethoxyphenol

( et hoejaring megtiergapererutairatedingdiapet, ywir ydie@criolayeneasaadetbed ldayee, isThe
addi ti on anount of the polynerization inhibitor is preferably 10 to 2000
ppm @iedlypfasmedadn fheonteomedede payeramads ior additionr afrecatsling H@rtandl800 ppm
based on said reactant. [0023] In addition, a catalyst can be used in
or der diglpatricjavef atefarmeddpdhe caes of prtielerigdeyen. Sai d catal yst includes a
basi c gjlt al yst and an acidic catalyst. The basic catal yst includes, for
exarrpq1 / am nes such as pyridine, pyrrole, triethylamne, diethyl am ne,

oo S A TR AR AT B e R BRERR Dere o*
oct 4 SRIALhes MRS S1 0 A 1050y Tl DRSS et s oy

Lew syaelglgid.such as al um num chloride), tin conmpounds (such as

2- et hy‘?@exaneti n, octyltin trilaurate, octyltin diacetate and dibutyltin
l'auratqg) and the like. The addition ampunt of said catalyst is 50 to 1000
ppmin a reaction sol ution. The preferable urethane (nmeth)acrylate (A

havi ng onanalliraViBlet-@atAD|a ¢6yih &lotn SPISTdr B PORIAR s §REaVASEH Bnt he
above-descri bed reaction is preferably an urethane (neth)acryl ate oBt ai ned

by reaetharg: (rhethsdayets eschiabed opeefreralthrtifachpsae goepeinbhe nesigedec

i socyanate with a preferable or nore preferable nono(neth)acrylate (b)

havi ngptairegdnoseactingwomoh6fi@dlional or iEkmeHbes @fjahidspeyeiatald)enavieg hane
(meth)acrylate to be used in the present invention will be listed in the
bel owngleidrbedighit Joft 36 Wy . lesg iyithAm moskaeth)aostdip ai) Waatingg ebhadmes by
reacting at | east one kind selected fromthe group consisting of a C6 to
010 alriogipela EmaBnacrytate dnoneBey Akt @nd @ gbotapabroeazadinn indtiatongChune- or

di -i socyanat e, hexanet hyl ene dii socyanate and a (neth)acryloyloxy C2 to C4

al kyl cqréaipdndhie conteiifelAorisflepadhan &1 to 85 hweighidoassideenh dbieftotah t he

group consj stijng of isophgrone dijsocyanate, hexanethyl ene diisocyanate and
(netH%Q@PQ‘%&&%%VE&@@#aﬁ%ﬁﬁ?ﬁﬁ%ﬁéé s the above organic isocyanate (a) with
at Iq@?$ one kind selected fromthe group consisting of a C2 to 010

al i phatf¥c (nmeth)acrylate substituted by one or two hydroxy groups and a

poryer iyt EHE UTSPERHARR P UL IR il e ok By g
A et YT ng
o | phonyd Rergesehbpdt i SFOR TR RER TS GrBIb AT 38 45 Bifotlfa”

moNO(WERJiRY BREWr A (hdkh RRW/IAG onbgﬁ@éxe%aeeuzbn the above-described (i),

(ii1) An Urethane (neth)acrylate obtained using at | east one kind sel ected
frompbesproup consisting of hydroxyethyl (nmeth)acrylate, hydroxypropyl
(meth)acrylate, 17

(16)

The ultraviolet-curable resin composition for a multilayer optical disc according
to the above-described (14) or (15), wherein:

the organic isocyanate (a) is at least one kind selected from the group consisting of



hydr oxybutyl (nmeth)acrylate and (neth)acrylic acid adducts of pol ypropyl ene
gl ycol diglycidyl ether or polyethylene glycol diglycidyl ether as the
nmono( et h) acrylate (b) having a hydroxy group in the above-described (i).
(iv) An urethane (neth)acrylate obt ai ned using at |east one kind sel ected

f j ' I

(et h e e e B R oo R B R Bro DIl B,
(b) h@gbp&ﬁehydroxy group in the above-described (Hi) (v) An ur et hane
(met h)acryl ate obtai ned using i sophorone diisocyanate as t he above organic

' SOcym@néﬁeﬂh%érgﬁt@%%ﬁﬁéﬁiy@?@xy(@rbu%a% Gt Wast bAB4Rd selectelitRor €t hane

(meth)acrylate (A) having one or two (neth)acrylate groups 1 n one nolecule
obt ai thedghyug henabm@dmrbb;@hwe@ﬁéihgébr?@ﬁe brydesdp@pyh (Meki)dEgfE one
kind or two or nore kinds thereof In e ultraviol et-curable resin
conposnd hgdradxgbutyl (meth)aaykteopti cal disc of the present invention at an
arbitrary ratio. The content of the urethane (neth)acrylate (A is 5%
by weihght{meth)sorvéatanthdnessert (B isi0sh Bashedghtkingrseiectabl ol tioe 3@ehiby

i ght and parti cul arl?/ preferably 10 to 35% by wei ght, based on the total
armun@ortﬁlsf(n@) ohrigok@yy Tﬁ@t@m%@fﬁ dficycrh@deﬁaételdaﬁ@tr(am@t m)l(amtinb@arela(%) based
on ths total anmount of said resin conposition is 5 to 38% by vvela
pr ef e igquig;pgnqegy@g@;@@yi |(§lﬁth)aﬁ6fl%tepreﬁ@ﬁabl qurOXY@VQ‘@%%VdWQ fiegnd

parti cl refer 5% hy wei ght. If the content of the
ur et h% 'Hée% ?B%rﬂ?ag'f%“@ﬁfwget 88%hi gh, the viscosity of said resin

(9 ¢ *@ﬁgfaiﬁﬂ?ﬁgﬁ? oh %0 A Mank ieerorisn (3 e Bredunt e@%&ﬁtt B, any
Spoot 1AL IEHL oY e T ToIT B9 MRIRE o B Dbl BB o
(et K’?E%?‘?ﬁ???ré ﬁ@ﬁ%%é??%ﬁﬂ“?ﬁ%%“h‘ PELL B, Sl oo BYgLaRT =

(met hyqagryl ate, adamantyl (neth)acrylate, benzyl (neth)acrylate,
tetrahydrofurfuryl (meth)acrylate, 1.8

mor phol i nghaRiitaasky-tatbié $o5h _MPISRIMIARE MUkl élw%l W8 ¥&Rhding
di (neth)acrylate, tricycl odecanedi net hyl ol di (nmeth)acryl ate,

hydr oythievall cvlecidwtibetdqdidf tetha) ivimerdiy | 0liganparekidd (ST BM) jase¥tati€rom
hydr oxypi val i c acid neopentyl glycol di(nmeth)acrylate, trimethylolpropane

tri (nbeh) goupl atensigieny aef ytiswhdroy! t (métmadrymtey| atogclodiepenédiaretitdiglt ol

pent S(gmet h)acryl ate and the |ike. The (meth)acryl ate nononer (B) to
be usd@tmatyatgladdme kiardl of bydpoypivaEidehydednoddienf t woiroethytrrobands of
conpounds at an arbitrary ratio. [0027] As said (neth)acrylate

mnor@fmﬁwacwta’f@s'Sp‘ﬁ@Ttém@éidaSoth@sémgt*( aetigtacmpnamer mrd Kawitatplone or
t wo (matg%ltacr%}l ate grou S in one nolecule in order to inprove detachablllty

of a QK 8&8{9"*@”% m@@ﬂﬁﬁf&@fﬁ%&@ anekaig finta compriat énB80rtesi@P%t anper .

Such a pre rabI no can include, for exanple, at
Ieastt%WE‘ ﬁ’@sﬁg ggﬁﬁéé@@ gﬁ‘ %rﬁ%%@}ﬁ‘ Jbﬁéaéﬁpwoﬁﬁ”i sobor nyl
(et h()@gryl ate, isostearyl (rret h) acryl at e, dicycl opent enyl oxyet hyl
(meth)'acryl ate, neopentyl glycol di(neth)acrylate, tricycl odecanedi net hanol

AL A A ebil e Wk oy
| sobarnyt % BO‘?’%%?%S?E@F?IL(W) (eI 8L ST IOTE 3 SRt el %o
hydr aombyidral defhedeyimgi fis Edhﬁdrbﬁﬁéibéﬂlaﬂie‘?{y@@@%dﬁbﬁm%rﬁ%é’tﬁ?bﬂl;?r{)ﬁane
di(meth)acrylate, and the total content of said two kinds is 90 to 100% by weight
based on the total amount of the (meth)acrylate monomer (B).
(19)
An multilayer optical disc having a cured product layer of the ultraviolet-curable

resin composition for a muitilayer optical disc according to the above-described (18).



In addition, in the present inventiogZS an aspect in which one to three
ki nds of conpounds anong the above-de&scri bed conpounds are used in

conbi nation is one of preferable aspects. Exanpl es of this preferable
aspect can include aspects of (i) to (vi) described below [0028] (i) An
aspect in which one to three kinds of conpounds selected fromthe group
consistingofisobornyl(neth)acrylate,isostearyl(neth)acrylate, 19

di cyckerenteny!| Ay | (et h) acryl at e, neopent yl gl ycol di (et h) acryl at e,
tricycl odecanecil met hanol di (nmeth)acryl ate and hydroxypi val al dehyde- nodi fi ed

tri rre;dmlag)l propane di (nmeth)acrylate are used in conbination as the
(meth)acryl ate nononer (B). Morre preferably, an aspect in which one to

three ki ndfeofurednpoduds of ehe ettt idiepauidite gasiHorOpGiisdn 1@ tE dresber nyl
(meth)acrylate, tricycl odecanedi net hanol di (nmeth)acrylate and

hydr oxypntiah i eedslidat imdetbceabitityi frorh ydtahpre ppaticdiafiyeideetyiltatonage used
in conmbination. (ii) An aspect in which, in the above-described (i), the
abovetrdesparebtwsonstamparimade kf paycafonatsm anddsas s sotlleovadisron wapght
based on the total anmount of said (meth)acrylate nononer (B). (iii) The
aspec®f Ppficahdisatio gering said et carposition) , In additvihamuldayer aplicakidise (B- 1)
sel ec%edf r omt hegr oupconsij st i 3:20“ sobor nyl (et h) acryl at e,

tri cybpynedhaed %@W&Ha layey %@15”6{@?%W%ﬁﬁ@m%ﬁwﬁﬁfm&ﬁ@t@lm@aﬁom fied
t thl | | at t d t th yl at
rononBr el G dor el e UV ATHT 6 B i STHARG DEEE I B AYPAIBEICAEERG  sai d
(B-1) onecp S, 80 to 1@&% r,(';ht based l(_)n t he %ogﬂ% n@unt of, the
(A cg%gﬁ ea{ntalgphtgnz%ra %qupe}iufg 3}5% R BRAROVGE #R5C0REN t he
gﬁaé%e@@%?@ﬁ lbi?:ohé 1%80 QP{%&L‘%%% P“tsé We ransmittance ratio of blue laser

hyd | h f

cont aoui R TR ﬂ%néﬁﬁehéﬁ"“'%ﬁ%‘&%mﬁﬁé ey L 2R ats i o

aboven@ﬁﬁgyérw,cgmgcor (iv), in which at |east isobornyl (rret h) acryl ate is
cont ai ned as the 1) conponent. (vi) The aspect according to any one of

the abOVGFdﬁﬁéfm@I%d th&iutrddolet-¥liralld rddih arfbodiRAS bf the present invention
tricycl odecanedi net hanol di (meth)acrylate is contained as the (B-1)

conpoiseadheref \ditectifhe @sefativedtor di Adlitlectiylagse befcurle, dboverslesapbi bed
(i) to (vi), in which the total content of the urethane (rreth)acryl ate (A

and staembs(sBy 1) pecoviperenddhiesigOldyer bAGHe bgflawivghiimbasite disldch® lagtaforamunt
of the (A) conponent and the (B) conponent, and 0 to 10% by wei ght of the
( met hjelechingt & steonpereand B)is pokeible tafortrhe transparent resin intermediate layer

with one liquid and without an adhesive layer of a multilayer optical disc.

Mode for Carrying Out the Invention
{0017]

The ultraviolet-curable resin composition for a multilayer optical disc of the
present invention (hereinafter, also referred to as “the ultraviolet-curable resin
composition of the present invention” or more simply “the resin composition of the
present invention”) contains an urethane (meth)acrylate (A) having one or two
(meth)acrylate groups in one molecule obtained by reacting a monofunctional or
bifunctional organic isocyanate (a) having a molecular weight of 350 or less with a
mono(meth}acrylate (b) having a hydroxy group, a (meth)acrylate monomer (B) and a

photopolymerization initiator {C).



20 (B-1) conponent is contained. (viii) The aspect according to any one of
t he above-described (iii) to (vi), i ¥ which the (B) component other than
the (B-1) conponent is dicycl opentenyl oxyethyl (neth)acrylate. (ix) The
aspect according to the above-described (viii), in which 0 to 20% by wei ght

f di I t I t.h ' nt ai ned based on.the total
amount”of L oreeen HEEDN G MRuabReln e ) Sy BuSor et ARRRh P et s o
th is 60 to 95% b i ght, f bly 65 to 95% b
&e@gh%%&%%ﬁ?@ﬁﬁf@%&@;g@r abl y065 to gozfios wei the elrogseé on tﬁe t ot aIy
amount of | M &%@eﬁ%esoripti&{w, 1 _e,d“ﬁ@ﬂ $75n8finé Nke .Gﬁ@érh‘)%“‘%yg«?%%@f%ﬂﬁﬂ (B)

based on the total anount sai'd resi'n conposition is 52 by "wei ght ,
pr ef efsEl(y) Bpwed ORI g ihiesEtReics 8paBikigdSS to 85% by weight and
further preferably 60 to 80% by wei ght. The total content of the
above[0ir@) hane (nmeth)acrylate (A) and (neth)acrylate nononer (B) based on
the total anpbunt of said resin conposition is preferably 90 to 99% by

wei ght. [ 8838 monofunstidrize op bftiogtainairergarndd isosyamatei(a) bavicga tmoldealar
contained in the ultraviolet-curable resin conposition for a multilayer
opt i cekighitsd B0 ohéegsrieskatusendvienmiaonfackmng ttewarethdie dimeth)acrylate (A)

phot opol yneri zation initiator can be used without particular Iimtation.
Sai d \é‘?ﬁfil bplbeyrresertdpvemtiamiany fesrbg ayed withadesartitelar égdiapps as long as

1- hydr ox }{'cl ohexyl phen%I ket one ﬂl RGACURE 184; nmanufactured by ClI BA
Speci 4§ %} @y@rﬁqgg;pggr}d aving at least one isocyanate group and a molecular weight

vt GE041 B 5 XA R act vy rbn bvagional. R BRferetla bompatind *
2- hydyr oxy-11444- ( 2-hydr oxy- 2- met hyl
oy R b B SR Bl S ineamolesHif (1| REACURE 127: manuf act ur ed

by Cl BA Speci.ali gl : - di -2- | RGACURE
0y, B SPRERUEENGEAShi G ILAMLp TPy 58b SROTABRSab)

Lé- hygg®xyzgomet hyl - 1-[4- (1-met hyl vi nyl) phenyl ] propanone] (Esacur eONE; 91
2- R“B‘?‘Stx“r?; bymL?n})dirtl : Bl angl (hpRSAYA lto B QHER/i& KhBicL50;
rantt act U by L SeisE e SO DY (PRGBS B8 o 1 PaT I Mo

( DARGSIUR-isddinaranafca tacad %n@t%irﬁ)%rﬁi—'drYdi%@é?a%@té)hexameth%Sne
2- met hyl - 144- (et hyl t hi 0) pheny1] - 2- nor phol i nopr opan- 1-one (I RGACURE 907;
manuf ditgogy edatey a ChigAh Beegdodbiy L 2GaeDa eidys jsocyanate or the like.
2- benzyl- 2-di met hyl am no- 1- (4- nor phol i nophenyl ) but an- 1- one,
2- chl or ot fihexGhtchOné alizydicdhord-hyl disoxamad®ney be a compound having one
2, 4-di i sopropyl t hi oxant hone, i sopropylthioxanthone, 2,4,6-trinethyl benzoyl
di phepiytwplirssphnate groiuge i(Lau€iG inCTPGiphatiofracet, ianedsdiyl BBiaBEjic ring may
bi s(2,4,6-trimethyl benzoyl ) phenyl phosphi ne oxi de (| RGACURE 819;
manuf Reteupes thihrep BA @peéiaéwltgyomﬁem cal s), bis(2,6-dinmethoxy
4, 4-tri et hyl pentyl phosphi ne oxi de and the |ike. [0031]
he C6 to C10 aromatic ring mono- or di-isocyanate may be a compound

benzoyl)-%
having an aromatic ring such as a benzene ring, a naphthalene ring or the like where
said aromatic ring (preferably, benzene ring) may be one or two which may be bound
to a methylene group, and said aromatic ring has one or two isocyanates. Said
aromatic ring may have one to three C1 to C3 alkyl groups. Said aromatic ring is
preferably a benzene ring.
[0019]
Specific examples of preferable said organic isocyanate (a) can include, for

example, isophorone diisocyanate, dicyclopentany] isocyanate or the like as the C6 to

C10 alicyclic mono- or di-isocyanate; tolylene diisocyanate, xylene diisocyanate,



These photopol ynerization initiators, can be used alone or as a mxture of a
plurality thereof at an arbitrary ratf o. The content of said

phot opol yneri zation initiator (C) is about 1 to 10% by wei ght and
preferably about 3 to 8% by weight in said resin conposition.

I n
addi ti e , : o . onimitiati
i | PR enme fals 30s RARRLDN b b A8 BB RC R AL Bt BpBI T2t on
initiatory_:Sa to i i joni tikat. uxi i nt L ncj.udes,
for 8t mﬁ'é@&?@?%no?ﬁ%ﬁ*@fmw’@&m _@aé;a?%t@ Xl T e ARENT ab Ol
2- di mehBw) aciy R e nsode, dkelddnl anaeoagsd ORheraiRn, hexamethylene
p- di met hyl ani nobenzoi ¢ acid ethyl ester, p-dinethyl am nobenzoi c a(¥l d
i soangligstyanatnd the |ike. Wien a photopol ynerization initiating auxiliary
agent is used in conbination, the content thereof is preferably about 0.05

to 5% by Viieghtasdhd opgairtic sdcyahatepiaéban del yseabaivhe @r hstaom3&olyoMRioddit i n

said resin conposition. [0032] The resin conposition of the present
i nventricase kitellp teeracdiah aprarbiptaoy raticaci d (net h) acryl ate as one of the
(meth)acryl ate nononers (B), if necessary. Sai d phosphoric acid

(net h) acrgﬂhat abeypreserthattbeganeisseyanetadah inlpiaionably afi least cme &ingli | ver

alloy used for a reflecting | ayer of an optical disc and an 22 adhesive
cur edSpleskedefroputthai GRUR SONSEENgaPt isgRNArONe | discsyanale, vawamethienes
limted. It is in the ran f usually 0 to 10% by wei ght and preferably
about IS ARYBBRRLG MBI SR B TN dSTreRete: ABH Mo P aphasRp AeTopeat ¢
nnnongx %ﬁg. In the present invention, there is usually no problem even
when PES9daRae

"cont ai ned. [0033] Further, in the resin conposition of
t he p( t invention, in addition to the above-described conponents,
addittvés‘such as a silane coupling agent, a |leveling agent, an antifoam ng

i | : . e Caht o H Cder ed

A ne. bastd ShecenblARIbAgYRS Do) Rablrefla HHRox), Clioub® 6 e uRbd R ©

L ubri Y . . , . . _

such Genutrcing \sBid SRANERE (AAEITRIARS (NENT abdnSRERPER sy A hacbmrBSiiam Hoo
d iR 3 Ta idanE Vi icHbA inangod: 6062

gnH- 6%12%33 SH 29%%% gz?ﬁ"ecgnbeég?%ﬁ@é&vm&%rﬂgm%grhsg%ﬁ%bn as aa

si | angnebigdryiage agemicurBlYKaddg, oBYKor38¥e 1Bto3p QPoumYHn IR0 nasldc@¥Ks3570

manuf act ured by BYK Japan KK as a | eveling agent; LA-82 manufactured by
ADEKAp@deabieat i on as an antioxi dant; and the |ike. These nay be added
within the range of about 0 to 10%in terns of outer percentage, based on

t he t ot al Pasfetatile ohonbienetbsdarylatenbios haviog afhyidhexyp gemgnindludesnti 6B. to
Therefore, the addition amount of these is not included in the total anount
of thelPaliphate Mmsusi(iednacfylateesubstisded byronenei o hydroke growsse st mono

descri ption. [003%] The ultraviolet-curable resin _conposition for a
mul t i MBSEacspis aald afduct f pake Gar K bt alkvieant (Peefetaily b2 dpt@d wdey®e)m xi ng
and di ssol vi ng .t he, above conpgnents at roomtenperature to 80C, if
neces$¥FY; Q'Hgltﬁ‘\?\ela(eoy '&motnlgaf'?%ﬂu a €2 tane10i 3laticy manalmelaesilate

CoP Bl 5 ROOTEE SIS 0 Brasvedrae Bic b B ¥
oy e b RS R LG R RSN E
g;i gngﬂe@'ﬁﬁﬁb!:eg%%{)gﬁ%ﬁazﬂh%%yl (hetHalRRHE" ' $flelMpRalid Slodd et MEQRLLY Of
cyclic or chain, and it is preferably an alkyl group.
Preferable specific examples of the mono(meth)acrylate (b) having a hydroxy
group include, for example, hydroxyethyl (meth)acrylate, hydroxypropyl
(meth)acrylate or hydroxybutyl (meth)acrylate as the C2 to C10 aliphatic
(meth)acrylate substituted by one hydroxy group; (meth)acrylic acid adducts of

polypropylene glycol diglycidyl ether or polyethylene glycol diglycidyl ether as the



23 in the above-described range. [001:3,5] By way of preferable
exanpl es of the resin conposition of'*the present invention, the

bel ow descri bed resin conmpositions can be listed. (1) The
ultraviolet-curable resin conposition (hereinafter, referred to sinply as

(1) "FERELERE I ARk Hoid ﬁ%@%@?ﬁ%&%k‘%ﬁ%ﬁ%‘@ﬁ%@gﬁﬁé@qﬁy’ oy @ﬁgr o J

0
oy oaRYRARE, L R e R rhng ieht, Shee refralkd sty Ao SRR e
(et h)rasthys& %(tje,(H%d)roxypropyl?ﬁ%tﬁ)%%?ﬂal‘é%?ﬂ?ﬁ*&ﬂoQQb@?P(?ﬁé’ﬂh?%rp%té.he

above- descri (1 viherein the (neth)acrylate’ mononer I's at | east one
ki nd sel ethedatbvamiéfgi@dodnes ersitRl hitthdinetisabaiae! (H) Mm@ & Klaidky

i sostearyl (neth)acrylate, dicyclopentenyl oxyethyl (meth)acryl ate, néopentyl
gl ycobradip(mey eacsed albee drrascy olivides aftdd pehi@asdinds thereof at an arbitrary

di (et h) acryl at eandhydr oxypi val al dehyde- nodi fi edtri nmet hyl ol pr opane

di (netsdipacryl ate. (111) The resin conposition according to the
above-described (1), wherein the (neth)acrylate nononer (B) is the aspect
accor@#dito (i) listed as the above preferable aspect. [0036] (IV)

The resin_conposition according to the above-described (1), wherein the
(et h) acr N8t éeaeiishert (1Bp iabovaaiasspbed erganic) isqoyasateas(a) havitihdbie

pref erﬁ’;%%?mgﬁ'ﬁggrtyiaté\&) having a hydroxy group is carried out as follows. That is,
they are mixed so that the isocyanate group of the organic isocyanate (a) is 0.5 to 1.1
equivalent and preferably 0.8 to 1.0 equivalent per 1 equivalent of the hydroxy group
in the mono(meth)acrylate (b) having a hydroxy group, and thus the intended
urethane (meth)acrylate (A) is obtained. The reaction temperature in this reaction is
usually room temperature to 100°C and preferably 50°C to 90°C. In order to prevent
gelation due to radical polymerization in this reaction, it is preferable to add a
polymerization inhibitor to the reactant. As a reaction solvent, an organic solvent
having no effect on said reaction and dissolving the reactant may be used, but it is
preferred to carry out the reaction without a solvent.

[0022]

Specific examples of said polymerization inhibitor include hydroguinone,
hydrogquinone monomethyt ether, p-methoxyphenol (methoguinone), p-benzoquinone,
dibutylhydroxytoluene and the like. The addition amount of the polymerization
inhibitor is preferably 10 to 2000 ppm, more preferably 50 to 1500 ppm and further
preferably 500 to 1500 ppm, based on said reactant.

[0023]

In addition, a catalyst can be used in order to facilitate the above-described

reaction. Said catalyst includes a basic catalyst and an acidic catalyst. The basic

catalyst includes, for example, amines such as pyridine, pyrrole, triethylamine, diethyl

amine, dibutylamine and ammonia, and phosphines such as tributylphosphine. The



The resin conposition according to the above-described (1), wherein the
(meth)acryl ate nononer (B) is the aspect of (iii) listed as the above
preferable aspect. 24 (V) The resin conposition according to the
above-described (1), wherein the (neth)acrylate nononer (B) is the aspect

SR TR ARE RS TR
(”Et h ﬁt%leﬁfce dE‘iH‘O%\@ - (rﬁéta'l aikﬁ$ﬁ@§pg§} chPfas( W) lbut‘oigﬁ’iﬂnﬁﬁuﬁwhetrﬁ ¥&n

prefera Ie aspect n conposition according to the

abov etcdREritd 088 abt)zircohRinetdtrddifoxXifBYS, NeAGs !E@%%U’é’r’i‘%@%urﬁ%n’w Ehidigepspect

of (vi) listed as the above preferable aspect. (IX) he resin

conpogn tdodp Ay Gued 49 Ll yrexdaetiesestyRiediriddrateedteitin &:B@etate and
(meth)acrylate nononmer (B) is the aspect of (vii) listed as the above

pr ef edibohydtimeneate) {nd) the like. Thee eadditioncamponst tf saidaggaliyei RS0 do IS0
above-described (1), wherein the (neth)acrylate nononer (B) is the aspect
of (vppm)inld reetiomsotilienabove preferabl e aspect. (X)) The resin
conposi tion according to the above-described (1), wherein the
( met h) acr yhatrefyableeuretimne émpﬂéaamb@et (Aothauing onieseretivasmetidaatybate
preferable aspect. (XlI) resin conposition according to any one
of t h8roApSvie- %%@ﬂ?'ﬁ@%ﬂe(fplytatfwd( M he AReYRidgseRed spaclinn isf praierably an
Sorponel e S e 2en o based e Lot o e o
preferable organic isocyanate with a preferable or more preferable
mono{meth)acrylate (b) having a hydroxy group.
[0024]
Examples of the preferable urethane (meth)acrylate to be used in the present
invention will be listed in the below-described (i) to (v).
(i) An urethane (meth)acrylate obtained by reacting at least one kind selected from
the group consisting of a C6 to C10 alicyclic mono- or di-isocyanate, a C6 to C10
aromatic ring mono- or di-isocyanate, hexamethylene diisocyanate and a
{meth)acryloyloxy C2 to C4 alkyl isocyanate and more preferably at least one kind
selected from the group consisting of isophorone diisocyanate, hexamethylene
diisocyanate and (meth)acryloyloxyethyl isocyanate as the above organic isocyanate
(a) with at least one kind selected from the group consisting of a C2 to C10 aliphatic
(meth)acrylate substituted by one or two hydroxy groups and a (meth)acrylic acid
adduct of polypropylene glycol diglycidyl ether or polyethylene glycol diglycidy! ether
as the mono(meth)acrylate (b) having a hydroxy group.
(i} An urethane (meth)acrylate obtained using a C2 to C6 aliphatic (meth)acrylate
substituted by one hydroxy group as the mono{meth)acrylate (b) having a hydroxy
group in the above-described (i).

(iii) An urethane (meth)acrylate obtained using at least one kind selected from the

group consisting of hydroxyethyl (meth)acrylate, hydroxypropyl (meth)acrylate,



[0037] 25 (XI11) The resin copposition according to the
above-described (XI1), wherein the content of the (A conponent is 5 to 35%
by wei ght based on the total anmount of the (A) conponent and the (B)
conmponent. (XlV) The resin conposition according to any one of t he

et griSERRLb AR <"“5?r3%§fg‘€€%léﬁds%%%‘g’%%%Méﬁﬁ&gpﬁ?m@&@ﬂ% Sent s
1 to df%0dav W& p&gétﬁgie% @oitd?@gbgggr@fh@r a%fthéhﬁoﬁﬁ@%eﬂﬂm%% gon-

(XV) The resin ositT10on ac ng to any one 0

abovehﬁkﬂﬁ%ra WOkﬂgrddp Mhé()abo\o@%%'cﬂbé&?a (A) conponent is 5 to 35% by
wei ght e (B) conponent is 55 to 90% by weight, and (C) conponent is 1 to

10% bgivinahaltethames gdebiadiiRité @bddinedusiig af 144 dreskiRdcHIBaeHIFeR- theXVI)
The resin conposition according to any one of the above-described (1) to

(XV) , graugr ebmsistieg bbtgtragetieit(mthidoeyl4®) rermomeobylantethiwriiBle eaTponent

is 90 to 99% based on the total amount of the resin conposition.

r esi nhydnopyisityi onsthidcrylate ps dsemoniogwetit)aorylategb) hdedg abopdzory gray mabl e
for formng a transparent internediate |layer of a nultilayer optical disc.
[ 0038ihe abovetgesaribedi(iidyer optical disc of the present invention is an
optical disc characterized by having a cured product |ayer of the resin
conposi) ﬁrbweé*?art%nﬁmgematﬁe ﬁbwﬂ%ﬁsw@s@@pm@naﬁwewme egrihe #PeVei cal | y
i ncl ude nultlla \? iC cﬂsﬁcs accor to(l) to (11) listed in the
aboveorgl%écn'§°8¥ reif g tgﬁéa ﬁtqeé?Ebe i('l")ayer optical discs having a
cured guct | ayer of the resin conp05|t|on according to any one of the
above[o@gg ribed (I) to (XvVl), and the Ilike. The nul tilayer opti cal

disc ot LifeRigRfite [HYRTALOMETRT AR BRRYS: 6R0 (RRufRbRIAE  ARpEaRCT ! Do

one molecule obtained by the above-described reaction can be used as a mixture of
one kind or two or more kinds thereof in the uitraviolet-curable resin composition for a
muiltilayer optical disc of the present invention at an arbitrary ratio.

The content of the urethane (meth)acrylate (A) is 5% by weight or more and
less than 40% by weight, preferably 5 to 38% by weight and particularly preferably 10
to 35% by weight, based on the total amount of (A) and (B). The content of the
urethane (meth)acrylate (A} based on the total amount of said resin composition is 5
to 38% by weight, preferably 5 to 35% by weight, more preferably 10 to 35% by
weight and particularly preferably 15 to 35% by weight.

If the content of the urethane (meth)acrylate (A) is too high, the viscosity of said
resin composition might be too high.
[0026]

As the (meth)acrylate monomer (B) to be contained in the resin composition of
the present invention, any known {meth)acrylate compound can be used without
particular limitation. Specific examples of said (meth)acrylate monomer (B) include,
for example, tricyclodecane (meth)acrylate, benzyl (meth)acrylate, dicyclopentanyl
(meth)acrylate, dicyclopentenyloxyethyl (meth)acrylate, isobornyl (meth)acrylate,

adamantyl (meth)acrylate, benzyl (meth)acrylate, tetrahydrofurfuryl {meth)acrylate,



The multilayer optical disc can be nmanufactured by the process in which:
(i) any one of the above-descri bed r¥sin conpositions is directly coated
either on a reflecting |layer or a dielectric |layer lamnated on a
transparent resin substrate or on a transparent resin stanper, the both are

cays oo Pk RRERE T ERRRA" (e et oy B ba el ©
car - PUmeBRERIRe] €LY i oy TR RIRA L of o1 - oy TIREIATYRIES n Y

said resin er is cured by i ol et ray sin

| ayer hY%Q%ﬁi@b%iMﬁ%-rﬂb@ﬁi%ﬁt tr‘rﬁé(t%giscﬁér}%gggéeﬁgﬁ%&@?grﬂlﬁéerhﬁro dvalectric

| ayer ated on’a transparent r str bonded "vi'a "an adhesi ve

layer atig f eopaityl NYRICBRdidihe NGy n '
stanper is ddgft9 ac%edbf‘%{ omt he ithW%E%ag é’hﬁg’g? Fdagp%rg{?oﬁﬁﬁg%gﬁ@%@ayer
and apeebkeghiingtri(medn)acefate, diphesdryitgitdlaxeta(niGthfacieaandnd 8Yelike.i s for nmed
directly on the internediate |ayer, a recording |layer and a dielectric

| ayer ar e Ther(tieth)aicoylatednbnotise (Bpikebelisad dha} be bhekihdyerompodnaeear di ng
to necessity, a dummy substrate is bonded on the top of the second | ayer.

[ 0039inixture of thar ommiood Kinels d denyfounids dtrmreanpiciratretib.ayer in the case where
the resin conposition of the present invention is used as a transparent

resi nl00#¥er nedi ate | ayer of a DVD having a plurality of recording |ayers

wi |l be specifically explained bel ow g 1) The resin conposition of the
present i We?ﬁ“fjo(:ﬁm?%)%ﬁﬁéﬂj manareais{Bkilt e Prefgredsithyse A dmatdeerydatei r st
transparent resi.n substrate, ,a first recording, |layer and a first

seni t PRROFIE eHEVINGT PR Arnyd AENZFHIFtEnEIMASIN FNEnMOIefiUiRrinoprden g

t ranspar ent si,n .stanper b spj n.coating nethod,.a scree rinting

met holh D'aVp SITHRRI i eHssT BIOCHRE oF AT famprsiions B s dptisPareMand ¢ he
trans!%%wgl[tarﬁpeesri n stanper are bonded and subsequently said resin
conposition i's cured by irradiating active energy rays, for exanple,

ul traviol gf,.fay %ré{e?%iégﬁnﬁh?%rﬁé% :ﬁ?oﬁag‘é‘?rsﬁfe%rgé ihERIB %ralg??@ﬁﬁeo Jiorm a

transparent resin inter Si n COhpOos of "t he

preseghsi MHRNKERD biS cﬁﬁﬂ}ogﬁgoge%crté@W?ﬂﬁr Y JiBBb N cOhETRY aéﬂdﬁbr&@yt he

met hods descri bed above, t hen, sai resin conpositiron is cured

i 11 adiraéthNabrilatd, aVddeh@dryl anfothachuBEL I alc9cMBER& Y IdxyEaTy! t(rﬁé‘t%ﬁ’.?ér?l’éie,r esin
27 substrate, a first recording layer and a first sém transparen

r ef | es¢dpentyiagicoardrheth nayiete anttysRidéchhaisRahend BRI HCANRE" anfe
bonded via an adhesive | ayer conprising an arbitrary ultraviol et-curable

r esi nhdrokyaivalelehydeshodiéstt r dnspindsibropeiieectdingeltayayisaad t he Mareed
product |ayer of said resin conposition face each other, and subsequently
sai d pgherable theyeneidacyiade rgnomer &) otat inclyde cat tdmst |dree ktral {Brth a
transparent resin internediate |layer. The formation nethod of the
aboveselestedi betioqm) ihe pr ereup ed donsisdings t blt isedopndducteth)amsylatel can be
shortened and thus the production cost is |likely to be reduced. In

addi trig¥clodeeangimatanc! r edilhelmeeiiatai aged| abﬁrogmva@@ﬂm@leﬂaad@adf or a

0B BRI R, o0 g ferers i the sare mumer 55

L% SRR oS s BT e R
i C- i N, - d i I b t

exarm B0 B BESA B B R A M B e R ap o

pol ye i | ystyrene resin, an epoxy resin and the |ike. Anong
t hem a[?rrr%?% %’l?gb%%lc%gl efinis preferable in terns of detachability after

curing a ERafdfddef {HVpRBHE , t &) fot ¥ Beg! i ke,
and a pol yc%@%ona?e regi n is&%%g?%?ﬁ%ﬁ@ﬁu?ezrﬁé é%t% (?rglt')eﬂroi (gr)a{l%ssc{n%q_he 2P
cur abhsdowesi n conposition of the present invention can be used for any of

the transparent resin stanpers. The ultraviolet curable resin
conpggie8pn of the present invention gives a cured product by irradiating
active energy rays. Said active energy rays include, for exanple, |ight

rays (&f Aol aspeat oh evhitb oreato thteeakindk etf. cdinpolingdhtsetomted drosh thai grolpght ray
i ncludes, for exanple, |ow pressure nercury |anps, high pressure nercury

| anpscongistingnhi ghofpr esisabernyer cufyettaapylateet al iskatdady | anfpssthjgmuylats, xenon
| anps, el ectrodel ess |lanps, ultraviolet light-emtting diode and the |iKke.
Sai d cured product is also included in the present invention. 28 [0041]



For a recording |layer fornmed on the above transparent resin internediate

| ayer, both an organic coloring mattet and a phase change nmaterial can be
used. For exanple, the organic coloring matter includes netal -containing
azo- based, pol ynethi ne-based and pht hal ocyani ne-based ones, and the |ike,
and t h terl ' es e.n ' one, or.. nore ki nds of
', age PR mBSEUR Bl R EEe ARG JbEq, MR g e
are a : il r i - di C . OVDs and
B - oo dmelianal qimeliBclE'  BHE, oGl B ey esen:
| NV ent Ry RI3SBEn8ifnbthilSDRES Bre BN BLRBIRELAL £ | higteuded in
t he prgs_en;y i%\rvgnti or%&n[ogé};? .e The |(:oati ng rrlet hﬁ%t@%’?{rhegﬁ)‘r%g?{!‘%ﬂe .
COoNMPOgidniodierqB) t hRope @aerBEabI VENAS S8t iMGInitdesne TPhred &IMMsSf cdnsiiuhdgoat i ng
nmet hod, a 2P nethod, a roll coating nethod, a screen printing nmethod and
the | sélectdd0048bm  thén agdupi orcorsistmgout of00 isuBdphye | gReth)asyused for
reading and/or witing in the next generation high density optical disc.
Ther efroyelodenanddimaihablpr ddoueth)atrdte restn bepdpagpivemidafydehmogifiegient
invention having a filmthickness of 90-100 pm and preferably 100 pm the

| i ght trinrethyivinropace di(atdtb)aaryla@sanenisealiol comgtinaiien.pr ef er abl y 80% or nore.
It is nore preferably 90% or nore. , The transm ttance rati o descri bed

i n t hel) Abperactdaydiitihdd thatahovedesoifeddl) ddieenpovredessribashene itaghres

absor pance value of said film 405 nm usi ng a spectrophot oneter (U 3310,
manuf ’BBﬁr%de%’WPi“?%%Fﬁ %ﬂi %iﬁ}@s&ﬁmwgw@gi@@eao@%ﬁm%ﬁytai APUNthRkpAg a 100
pm Cu{\'ﬁdh;i I rr%itAs for the cured filmof the resin conposition of the

pr eselPeIMREN IS MO 169 pm cured filmhas a light transmittance ratio of

opt 1 ol pechin % TR R083 4 Skl T ST e dieed Knd K%l Ceent
opt i cd dM'S¢H e i Boi |
synt neSr et aniPD 1798y ol SRRSO BT | REROC ) St AT,
e oA SR e A R S T Voo Sy

er o 3 rone di .
(Pl y e S B R T O (PP ar at e

(cat afrpstblal wengra@deth umstkath ahelr)9ER (2 PAY ahdEaid @1 B MboHEeSs sang t hen

reacted at 80C for 5 hours. On conpletion of the reaction, the isocyanate
concemd®%t bpnwakht dergleldr ordibeotdiel @nddanirof éss (Aaseingohdriteati®antam), and
an intended urethane acrylate (A-1) to be used in the present invention was
obt ai cwdponent, antthaedénfoormuedirien odfiert theni thediahatemponeenisrGito @0%Way
carried out by dissolving the obtained reactant in toluene, adding

di butye@htne to react with the isocyanate group, diluting with alcohol, and
then titrating unreacted di butylam ne with hydroch|oric acid. [0045]

Synt hd¥i s AxanpFedt: Synt WE&Is™ ofn ur Behambaergesarbeda- A)i), at  Teast
round- bottom f| %k equigg,e,d with a stirring device, a cooling tube and a
thern‘%YfﬁPéYQ'V@ﬁ. hydengouifieddrigathyplprapmio ddpetilacsyalmmatentanedi agar t s by
wei gh ob 4- hydroxybutyl acrylate, 0.03 part by wei ght of nethoqui none and
0. 05 P&EE-HYE P‘@'ﬁ%/“ f dibutyltin dilaurate were added, mixed at room

same. faersrger ACeiMiioBine BROMsRESHBER LT Bl A Rb al (i o8 e
i et HTENRy P & ARGt SR30EED bt Scent | nvent ;o was. obt ai ned.
(vi) The aspect according to any one of the above-described (jii) to (iv), in which at
least tricyclodecanedimethanol di{meth)acrylate is contained as the (B-1) component.

{vii) The aspect according to any one of the above-described (i) to (vi), in which the
total content of the urethane (meth)acrylate (A) and said (B-1) component is 90 to
100% by weight based on the total amount of the (A) component and the (B)

component, and 0 to 10% by weight of the (meth)acrylate monomer (B) other than the



[ 0046] Reference Synthesis Exanple 3;: Synthesis of urethane acrylate (A-3)
for conparison To a round- bot t om f 1 a&k equi pped with a stirring device, a
cooling tube and a 30 thernoneter, 63 parts by wei ght of isophorone

di i socyanate, 178.9 parts by weight of pentaerythritol triacrylate, 0.03
part sy iLpone and 0.05 part by weight of dibutyltin

dil au atqﬁ%\b\e%té)nghgg‘é&%ﬁég at roomtenperature for 30 mnutes, and then
react gg: r 8 i NSy Nt hesi le 1,
tho. i BayiheRepediaceallild T ahf oh s Y ReBRe e se et Ty ICEL R ERRon the
react gnt, i e r ane. acr - f Wé J anpl e
was obt'ai %%ggo?%h&4%tﬁ%gfgﬁgn?2@83§tﬁgs?irﬁégg&nﬁl 32;4:09@3?nt ea@i%%/ﬁl;{EQt hane
acryl ghethi#crgdatd. or conpari son To a round-bottom fl ask equi pped with a
stirring device, a cooling tube and a thernonmeter, 14.8 parts by wei ght of
hexangx)hyheaspelitizaooingtethedhdvepasssidey (W) dhtwinéh ditoeneasy yidight &
pentaacrylate, 0.03 part by wei ght of nethoqui none and 0.05 part by wei ght
of di dieygibpentediylcayetiyé (meigacdiidel is odntetheat bassahon énpirtat ameuhosf (Be

m nutes, and then reacted at 80C for 5 hours. In the same manner as in
Synt hegeih)#ruiae exanomergB)socyanat e concentration was confirned to be 0.1%
or less based on the reactant, and an intended urethane acrylate (A-4) for
Conpaﬁoé’@ﬂ/e Exanpl e was obtai ned. [0048] Reference Synthesis Exanple 5:

Synt hesi s_of uret hanz acryl ate (A-5) for conparison 10 a round- bott om
fiask eunBBe‘EPWKP%O said riPet) agexiatee MenQiaer i(Ry is Uik tarkb% brievaighbt er

T B S € by ROb e R ot BB k2000
btjﬁ%eé@[ 2%9162%3%'%w;&'@h%@gza'gﬁﬁﬁﬂéf > Sgr”f E”Eia&;f’gm“a;f 35?%?&'{?@ Ew
dibutyl ti 0 At %SY@%H&_eGEV'P?SJ%?’#%@ Gt eddrBiol Ftd s
concesnéildrj g?%lﬂgoﬁ&é%gﬁn%??%@%@% 190 b?r%%s%wbggé%lgg%ep kﬁ%@gﬁ aoﬁfe , and
an | sepdad s2idans Beikidi antAuRhel BleréeRAEALS BBy RIAIRIGYAs obtai ned.

31 [0049] Exanples 1-3, Conparative anpl es and anpl e Each

conponent Thé tbiae cearRSt iof Wié abale MREBENal (métﬁEaX%rwé% BOOAMY ($ieQYyBchyhtkhe
table 1 was m xed and resin conpositions of anpl e 1-3 and Conparative

Exanphendrizr(B) bape¢partad tofBhantemtlof safd @it bempusitivatis prefefaigpob tgbt ai ned
resin conmposition for the bel owdescribed itens are shown in the table 1.

And, S%arty(wglght.n the table represents "part(s) by weight". In this
regard, the value of viscosity described in the table 1 is a val ue neasured
at 2596088] ng a 8-type visconeter. In addition, the value of transmttance
ratio described in the table 1 is a val ue neasured by a spectrophot oneter

(product Ak pholgpebTeeizativnrialtietardg) by beicoattinedinytheTdtraviolabgiuaable
cor porreg'tﬂi 8g%1pgfsitti%¥1 fg?kai nmgultﬁay(/:c—lajrr ggtigaiildrgch%}/itr?g pareégritcimgr?tisonc,)fanlyogng\[vnn
radical photopolymerization initiator can be used without particular limitation.  Said
photopolymerization initiator (C) includes, for example, 1-hydroxycyclohexylphenyl
ketone (IRGACURE 184; manufactured by CIBA Speciality Chemicals),
1-[4-(2-hydroxyethoxy)phenyl}-2-hydroxy-2-methylpropan-1-one (IRGACURE 29509:
manufactured by CIBA Speciality Chemicals), 2-hydroxy-1-{4-[4-(2-hydroxy-2-methyl
propionyl)benzyllphenyl}-2-methylpropan-1-one (IRGACURE 127; manufactured by
CIBA Speciality Chemicals), 2,2-dimethoxy-2-phenylacetophenone (IRGACURE 651;
manufactured by CIBA Speciality Chemicals), oligo

[2-hydroxy-2-methyl-1-[4-(1-methylvinyl)phenyllpropanone] (Esacure ONE;



[ 0050]

Exam 2 Conp. Exam 3 . 1 Conponent *(IA) | (part(s)) 22

manufactured by Lamberti), 2-hydroxy-2-methyl-[4-(1-methylvinyl)phenyljpropanol
oligomer (KIP-150; manufactured by Lambert), 2-hydroxy-2-methyl-1-phenyl
propan-1-one (DAROCUR 1173; manufactured by CIBA Speciality Chemicals),
2-methyl-1-[4-(methylthio)phenyl]-2-morpholinopropan-1-one  (IRGACURE  907;
manufactured by CIBA Speciality Chemicals),
2-benzyl-2-dimethylamino-1-(4-morpholinophenyl)butan-1-one, 2-chlorothioxanthone,
2,4-dimethylthioxanthone, 2,4-diisopropylthioxanthone, isopropylthioxanthone,
2,4 6-trimethylbenzoy! diphenyl phosphine oxide (Lucirin TPO: manufactured by
BASF), bis(2,4,6-trimethylbenzoyl)phenyl phosphine oxide (IRGACURE 819;
manufactured by CIBA Speciality Chemicals), bis(2,6-dimethoxy
benzoyl)-2,4,4-trimethylpentylphosphine oxide and the like.

[0031]

These photopolymerization initiators can be used alone or as a mixture of a
plurality thereof at an arbitrary ratio.

The content of said photopolymerization initiator (C) is about 1 to 10% by weight
and preferably about 3 to 8% by weight in said resin composition.

In addition, it is also possible to use a photopolymerization initiating auxiliary
agent such as amines in combination with said photopolymerization initiator. Said
photopolymerization initiating auxiliary agent includes, for example, diethanolamine,
2-dimethylaminoethylbenzoate, dimethylaminoacetophenone,
p-dimethylaminobenzoic acid ethylester, p-dimethylaminobenzoic acid isoamylester
and the like. When a photopolymerization initiating auxiliary agent is used in
combination, the content thereof is preferably about 0.05 to 5% by weight and
particularly preferably about 0.1 to 3% by weight in said resin composition.

[0032]

The resin composition of the present invention may contain phosphoric acid
(meth)acrylate as one of the (meth)acrylate monomers (B), if necessary.

Said phosphoric acid (meth)acrylate improves adhesiveness between

aluminum, silver or a silver alloy used for a reflecting layer of an optical disc and an

Table 1 32 ? Exanple 1 Exanple 2 Exanple 3 Conp. Exam 1 Conp.
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adhesive cured product but might corrode said metal film, so the use amount is
limited. Itis in the range of usually 0 to 10% by weight and preferably about 0 to 6%
by weight based on the total amount of the (meth)acrylate monomer (B). In the
present invention, there is usually no problem even when it is not contained.

[0033]

Further, in the resin composition of the present invention, in addition to the
above-described components, additives such as a silane coupling agent, a leveling
agent, an antifoaming agent, a polymerization inhibitor, a light stabilizer (such as
hindered amine-based ones), an antioxidant, an antistatic agent, a surface lubricant,
a filler and the like may be used in combination, if necessary. Such an additive
includes, for example, KBM-502, KBM-503, KBM-5103, KBM-802 and KBM-803
manufactured by Shin-Etsu Chemical Co., Ltd. and Z2-6062, SH-6062 and SH-29PA
manufactured by Toray Dow Corning Corporation as a silane coupling agent;
BYK-333, BYK-307, BYK-3500, BYK-3530 and BYK-3570 manufactured by BYK
Japan KK as a leveling agent; LA-82 manufactured by ADEKA Corporation as an
antioxidant; and the like.

These may be added within the range of about 0 to 10% in terms of outer
percentage, based on the total amount of the resin composition of the present
invention. Therefore, the addition amount of these is not included in the total
amount of the resin composition of the present invention in the present description.
[0034]

The ultraviolet-curable resin composition for a multilayer optical disc of the
present invention can be obtained by mixing and dissolving the above components at
room temperature to 80°C, if necessary, followed by filtration.

The viscosity of said resin composition is 10 to 800 mPa-s, preferably 40 to 500
mPa-s, more preferably 50 to 400 mPa-s and further preferably 50 to 370 mPa-s, as
a value measured at 25°C by a B-type viscometer. [n order to desirably form a
cured product film of said resin composition to be used as an intermediate layer of an

multilayer optical disc, it is preferred to adjust the viscosity of said resin composition



r 1 A-- 3

in the above-described range.
[0035]
By way of preferable examples of the resin composition of the present
invention, the below-described resin compositions can be listed.
()

The ultraviolet-curable resin composition (hereinafter, referred to simply as
resin composition) for a multilayer optical disc according to any one of {(14) to (18)
listed in the above "Means of Solving the Problems”, wherein the urethane
{meth)acrylate (A) is the urethane (meth)acrylate according to any one of (i) to (v)
listed as examples of the above preferable urethane (meth)acrylate.

(H)

The resin composition according to the above-described (1), wherein the
(meth)acrylate monomer (B) is at least one kind selected from the group consisting of
isobornyl  (meth)acrylate, isostearyl (meth)acrylate, dicyclopentenyloxyethyl
(meth)acrylate, neopentyl glycol di(meth)acrylate, tricyclodecanedimethanol
dilmeth)acrylate and hydroxypivalaldehyde-modified trimethylolpropane
di{meth)acrylate.

i

The resin composition according to the above-described (1), wherein the
(meth)acrylate monomer (B) is the aspect according to (i) listed as the above
preferable aspect.

[0036]
(IV)

The resin composition according to the above-described (1), wherein the
(meth)acrylate monomer (B) is the aspect of (ii) listed as the above preferable aspect.
V)

The resin composition according to the above-described (1), wherein the
(meth)acrylate monomer (B) is the aspect of (iii) listed as the above preferable

aspect.
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(Vi)

The resin composition according to the above-described (1), wherein the
(meth)acrylate monomer (B) is the aspect of (iv) listed as the above preferable
aspect.

(Vi)

The resin composition according to the above-described (1), wherein the
(meth)acrylate monomer (B) is the aspect of (v) listed as the above preferable aspect.
(Vi

The resin composition according to the above-described (I), wherein the
(meth)acrylate monomer (B) is the aspect of (vi) listed as the above preferable
aspect.

(IX)

The resin composition according to the above-described (I), wherein the
{meth)acrylate monomer (B) is the aspect of (vii) listed as the above preferable
aspect.

(X)

The resin composition according to the above-described (1), wherein the
{meth)acrylate monomer (B) is the aspect of (viii) listed as the above preferable
aspect.

(X1)

The resin composition according to the above-described (I}, wherein the
(meth)acrylate monomer (B) is the aspect of (ix) listed as the above preferable
aspect.

(XH)

The resin composition according to any one of the above-described (1) to (X1),
wherein the content of the (A) component is 5 to 38% by weight based on the total
amount of the (A) component and the (B) component, and the rest is the (B)
component.

[0037)
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(X1t

The resin composition according to the above-described (XiI), wherein the
content of the (A) component is 5 to 35% by weight based on the total amount of the
(A) component and the (B) component.

(X1V)

The resin composition according to any one of the above-described (1) to (X1,
wherein the (A) component is 5 to 38% by weight, the (B) component is 52 to 85% by
weight, and the (C) component is 1 to 10% by weight, based on the total amount of
the resin composition.

(XV)

The resin composition according to any one of the above-described (1) to (XIV),
wherein the (A) component is 5 to 35% by weight, the (B) component is 55 to 90% by
weight, and (C) component is 1 to 10% by weight, based on the total amount of the
resin composition.

(XV1)

The resin composition according to any one of the above-described (1) to (XV),
wherein the total content of the (A) component and the (B) component is 90 to 99%
based on the total amount of the resin composition.

The resin compositions of the present invention described above are suitable
for forming a transparent intermediate layer of a multilayer optical disc.

[0038]

The multilayer optical disc of the present invention is an optical disc
characterized by having a cured product layer of the resin composition of the present
invention described above, and can specifically include multilayer optical discs
according to (1) to (11) listed in the above "Means of Solving the Problems”,
multilayer optical discs having a cured product layer of the resin composition
according to any one of the above-described (1) to (XVI), and the like.

The multilayer optical disc of the present invention described above can be

obtained as described below.
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The multilayer optical disc can be manufactured by the process in which:
(i) any one of the above-described resin compositions is directly coated either on a
reflecting layer or a dielectric layer laminated on a transparent resin substrate or on a
transparent resin stamper, the both are bonded, and then said resin composition is
cured by irradiating ultraviolet rays to form an intermediate layer; or
(i) the above-described resin composition is directly coated on a transparent resin
stamper, subsequently said resin layer is cured by irradiating ultraviolet rays to said
resin aner, and said cured product layer and a reflecting layer or a dielectric layer
laminated on a transparent resin substrate are bonded via an adhesive layer to form
an intermediate layer, and then, the transparent resin stamper is detached from the
intermediate layer, a coloring matter layer and a reflecting layer, or a dielectric layer,
as a second layer, is formed directly on the intermediate layer, a recording layer and
a dielectric layer are further formed in the case of a dielectric layer, and according to
necessity, a dummy substrate is bonded on the top of the second layer.
[0039]

Formation methods of the intermediate layer in the case where the resin
composition of the present invention is used as a transparent resin intermediate layer
of a DVD having a plurality of recording layers will be specifically explained below.
(1) The resin composition of the present invention is coated at least either on a
substrate where a first transparent resin substrate, a first recording layer and a first
semitransparent reflecting layer are laminated in this order or on a transparent resin
stamper by a spin coating method, a screen printing method, a roll coating method or
the like, and then, said substrate and the transparent resin stamper are bonded and
subsequently said resin composition is cured by irradiating active energy rays, for
example, ultraviolet rays from the side of the transparent resin stamper to form a
transparent resin intermediate layer.

(2) The resin composition of the present invention is coated on a transparent resin
stamper by any of the methods described above, and then, said resin composition is

cured by irradiating uliraviolet rays, a substrate where a first transparent resin
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substrate, a first recording layer and a first semitransparent reflecting layer are
laminated and said transparent resin stamper are bonded via an adhesive layer
comprising an arbitrary ultraviolet-curable resin so that the first semitransparent
reflecting layer and the cured product layer of said resin composition face each other,
and subsequently said adhesive layer is cured by ultraviolet rays or the like to form a
transparent resin intermediate layer.

The formation method of the above-described (1) is preferred in terms that the
production method can be shortened and thus the production cost is likely to be
reduced. In addition, a transparent resin intermediate layer can be also formed for a
Blu-ray disc having a plurality of recording layers in the same manner as described
above.

Generally, a polycarbonate resin is used in a 0.6 mm first transparent resin
substrate of DVD and in a 1.1 mm resin substrate of Blu-ray disc.

0040}

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

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

is also included in the present invention.
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[0041]

For a recording layer formed on the above transparent resin intermediate layer,
both an organic coloring matter and a phase change material can be used. For
example, the organic coloring matter includes metal-containing azo-based,
polymethine-based and phthalocyanine-based ones, and the like, and the phase
change material includes those in which one or more kinds of In, Ag, Au, Bi, Se, Al, P,
Ge, 51, C, V, W, Ta, Zn, Ti, Ce, Th, Sn and Pb are added to Sb or Te.

The multilayer optical discs such as DVDs and Blu-ray discs where a cured
product of the resin composition of the present invention is used as a transparent
resin intermediate layer are included in the present invention.

[0042]

The coating method of the resin composition of the present invention includes,
for example, a spin coating method, a 2P method, a roll coating method, a screen
printing method and the like.

[0043]

In addition, an about 400 nm blue laser is used for reading and/or writing in the
next generation high density optical disc. Therefore, in the cured product of the
resin composition of the present invention having a film thickness of 90-100 um and
preferably 100 pm, the light transmittance ratio at 405 nm wavelength is preferably
80% or more. lt is more preferably 90% or more.

The transmittance ratio described in the table 1 described later is a value
determined by measuring an absorbance value of said film at 405 nm using a
spectrophotometer  (U-3310, manufactured by Hitachi  High-Technologies
Corporation), after making a 100 um cured film. As for the cured film of the resin
composition of the present invention, the 100 um cured film has a light transmittance
ratio of 80% or more at 405 nm wavelength and is thus excellent and suitable for an

optical disc using a blue laser.

Example
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[0044]

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

Synthesis Example 1. Synthesis of urethane acrylate (A-1)

To a round-bottom flask equipped with a stirring device, a cooling tube and a
thermometer, 51.0 parts by weight of isophorone diisocyanate, 55.9 parts by weight
of 2-hydroxyethy! acrylate, 0.03 part by weight of methoquinone (polymerization
inhibitor) and 0.05 part by weight of dibutyltin dilaurate (catalyst) were added, mixed
at room temperature for 30 minutes, and then reacted at 80°C for 5 hours. On
completion of the reaction, the isocyanate concentration was confirmed to be 0.1% or
less based on the reactant, and an intended urethane acrylate (A-1) to be used in the
present invention was obtained.

The confirmation of the isocyanate concentration was carried out by dissolving
the obtained reactant in toluene, adding dibutylamine to react with the isocyanate
group, diluting with alcohol, and then titrating unreacted dibutylamine with
hydrochloric acid.

[0045]

Synthesis Example 2: Synthesis of urethane acrylate (A-2)

To a round-bottom flask equipped with a stirring device, a cooling tube and a
thermometer, 52.5 parts by weight of isophorone diisocyanate, 71.4 parts by weight
of 4-hydroxybutyl acrylate, 0.03 part by weight of methoquinone and 0.05 part by
weight of dibutyltin dilaurate were added, mixed at room temperature for 30 minutes,
and then reacted at 80°C for 5 hours. In the same manner as in Synthesis Example
1, the isocyanate concentration was confirmed to be 0.1% or less based on the
reactant, and an intended urethane acrylate (A-2) to be used in the present invention
was obtained.

[0046]
Reference Synthesis Example 3: Synthesis of urethane acrylate (A-3) for comparison

To a round-bottom flask equipped with a stirring device, a cooling tube and a
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thermometer, 63 parts by weight of isophorone diisocyanate, 178.9 paris by weight of
pentaerythritol triacrylate, 0.03 part by weight of methoquinone and 0.05 part by
weight of dibutyltin dilaurate were added, mixed at room temperature for 30 minutes,
and then reacted at 80°C for 5 hours. In the same manner as in Synthesis Example
1, the isocyanate concentration was confirmed to be 0.1% or less based on the
reactant, and an intended urethane acrylate (A-3) for Comparative Example was
obtained.
[0047]
Reference Synthesis Example 4: Synthesis of urethane acrylate (A-4) for comparison
To a round-bottom flask equipped with a stirring device, a cooling tube and a
thermometer, 14.8 parts by weight of hexamethylene diisocyanate, 95.1 parts by
weight of dipentaerythritol pentaacrylate, 0.03 part by weight of methoquinone and
0.05 part by weight of dibutyltin dilaurate were added, mixed at room temperature for
30 minutes, and then reacted at 80°C for 5 hours. In the same manner as in
Synthesis Example 1, the isocyanate concentration was confirmed to be 0.1% or less
based on the reactant, and an intended urethane acrylate (A-4) for Comparative
Example was obtained.
[0048]
Reference Synthesis Example 5: Synthesis of urethane acrylate (A-5) for comparison
To a round-bottom flask equipped with a stirring device, a cooling tube and a
thermometer, 77.3 parts by weight of polytetramethylene glycol (molecular weight:
2000) and 13.4 parts by weight of tolylene diisocyanate were added, and reacted at
80°C for 10 hours until the isocyanate concentration was 3.57% or less based on the
reactant. Subsequently, 9.2 parts by weight of 2-hydroxyethy| acrylate, 0.05 part by
weight of methoquinone and 0.05 part by weight of dibutyltin dilaurate were added to
said flask and reacted at 80°C for 5 hours. In the same manner as in Synthesis
Example 1, the isocyanate concentration was confirmed to be 0.1% or less based on
the reactant, and an intended urethane acrylate (A-5) for Comparative Example was

obtained.
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[0049]

Examples 1-3, Comparative Examples 1-3 and Test Example

Each component of the constitutional materials in a use amount shown in the
table 1 was mixed and resin compositions of Example 1-3 and Comparative Example
1-3 were prepared. The results from the evaluation of each obtained resin
composition for the below-described items are shown in the table 1. And, “part(s)” in
the table represents “part(s) by weight”.

In this regard, the value of viscosity described in the table 1 is a value measured
at 25°C using a B-type viscometer. In addition, the value of transmittance ratio
described in the table 1 is a value measured by a spectrophotometer (product
number. U-3310, manufactured by Hitachi High-Technologies Corporation) after
making a cured film having a thickness of 100 um.

[0050]
Table 1
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Example 1 Exampte 2 Example 3 Comp. Exam, 1 | Comp. Exem. 2 | Comp. Exam. 3

Component (A)
(parl(s))

A -1 272 27

A—2 22

A -3 22

A—4 22

A-5 27

Camponent (8)
(parl(s))
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i Component (C)
(part{s})
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:Detachabilily Test

Sttt 1.2 1.2 1o 1. 2 1.3 | Undstachable
Detachatidy Juigrmant ' Oy S ) O %
Warp Test
Warping (degree) | ~ 0. 2 6 -0, 27 | ~0. 04 ~0G. 48| —-0, 56 {—0, 24
Warping Judgrnent " O ) % % O

Durablity Test

Warping (degreey| 0. 0 2 -0, 24 -0. 1 ~{0. 54 -0. 53 —-0. 20
Durability Judgment O Oy C :

Transmittance Ratio
%/ 405
nm

\iscosity

mPa. s 340 350 6 0 290 25490 4 30

g 2 92 9 2 92 g2 g2

Note: “Comp. Exam.” in the table 1 means “Comparative Example”.
[0051]
The components shown in abbreviation in the table 1 are as follows.
A-1: Urethane acrylate obtained in Synthesis Example 1
A-2: Urethane acrylate obtained in Synthesis Example 2
A-3: Urethane acrylate obtained in Reference Synthesis Example 3
A-4: Urethane acrylate obtained in Reference Synthesis Example 4
A-5: Urethane acrylate obtained in Reference Synthesis Example 5
R-604: Hydroxypivalaldehyde-modified trimethylolpropane diacrylate, manufactured
by Nippon Kayaku Co., Ltd.
IBA: Isobornyl acrylate, manufactured by Osaka Organic Chemical Industry Ltd.

FA-512A: Dicyclopentenyloxyethyl acrylate, manufactured by Hitachi Chemical Co.,
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Ltd.

KiIP-150: 2-Hydroxy-2-methyl-[4-(1-methylvinyl)phenyl]propano! oligomer,
manufactured by Lamberti SPA (photopolymerization initiator).

[0052]

(a) Detachability Tesl

(Making a sample disc for delachabilily lesl)

Using each ultraviolet-curable resin composition obtained described above,
each sample disc for detachability test was made by the method comprising the
following steps 1 to 3.

1. On a substrate made of polycarbonate (first substrate) having a diameter of 120
mm and a thickness of 1.1 mm on which an azo-based coloring matter layer as a
recording layer, a reflecting layer and a ZnS - Si0O; layer as a dielectric layer had been
formed, an ultraviolet-curable resin composition was applied without bubbles in.
Thereon, a transparent resin stamper made of polycarbonate having a diameter of
120 mm and a thickness of 0.6 mm was put and spin coating was carried out at 2000
rpm for 4 seconds to bond the first substrate and said transparent resin stamper via
the ultraviolet-curable resin composition.

2. Using a high pressure mercury lamp (80 W/cm), irradiation from the transparent
resin stamper side was carried out in an integrated light amount of 400 mJ/cm? to
cure the ultraviolet-curable resin composition.

3. Using a disc-detaching apparatus (manufactured by Origin Electric Co., Ltd.), said
transparent resin stamper was detached from the cured product layer of said resin
composition to make a sample disc for detachability test.

[0053]

Using a disc-detaching apparatus (manufactured by Origin Electric Co., Ltd.)
and a measuring instrument (FGC-5B, manufactured by Nidec-Shimpo Corporation),
detachment strength of a sample disc from a transparent resin stamper made of
polycarbonate was measured when the above-described sample disc (having

diameter of 120 mm and internal diameter of 60 mm) for evaluation was made.
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Judgment of detachability was carried out in accordance with the
below-described criteria.

O- - -Detachment strength is less than 1.5 kgf.

X- - -Detachment strength is 1.5 kgf or more.

The results of detachment strength and detachability judgment of each sample
disc obtained from the resin compositions in Examples 1 to 3 and Comparative
Examples 1 to 3 are shown in the table 1.

[0054]
(b) Warp Test

On a substrate made of polycarbonate (first substrate) having a diameter of 120
mm, and a thickness of 1.1 mm on which an azo-based coloring matter layer as a
recording layer and a ZnS-SiO; layer as a reflecting layer or a dielectric layer had
been formed, each resin composition obtained above was coated by a spin coater so
that the film thickness was 10 + 3 um after curing. The coated film was irradiated
with a high pressure mercury lamp (80W/cm) in an integrated light amount of 400
md/cm? to make an optical disc for evaluation in warp test. A warp value of the
transparent resin layer in the obtained optical disc was measured using MT-146
(manufactured by Dr. Schenk) which is an optical disc tester for physical properties.
The warp value is larger with distance from the center of the disc, so the warp value
(angle) of the region 56 mm from the center of the disc which is close to the most
outer periphery was evaluated.

The warp variation in curing was calculated from the below-described
(Mathematical Formula 1) and evaluated in accordance with the below-described
criteria.

(Mathematical Formula 1)

Warp variation (degree) in curing = disc warping (degree) after curing the coated film
of the ultraviolet-curable resin composition - disc warping (degree) before coating the
ultraviolet-curable resin composition

The warping unit is degree.
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(Warping evaluation criteria)

Q- -Warp variation before and after curing is less than * 0.3 degree.

X Warp variation before and after curing is + 0.3 degree or more.

The results of warp variation before and after curing and warping judgment on
each sample disc obtained from the resin compositions in Examples 1 to 3 and
Comparative Examples 1 to 3 are shown in the table 1. In this regard, the warp
variation is simply shown in "warping (degree)” in the item column of the table 1.
[0055]

(c) Durability Test

in durability test, each sample disc made in the process for the above-described
warp test was left under conditions of high temperature and high humidity of 80°C and
85% (relative humidity) for 96 hours, and then it was further stored for 24 hours at
room temperature (25°C, 50%). The warp angle was measured before the test
(before being placed under high temperature and high humidity) and after being
stored at room temperature, a variation of the warp angle before and after the test
was calculated. The warp value is larger with distance from the center of the disc,
so the warp value of the region 56 mm from the center of the disc which is close to the
most outer periphery was evaluated. In addition, for measurement, MT-146
(manufactured by Dr. Schenk) which is a mechanical property measuring device for
optical discs was used.

The variation between the warp after durability test and the initial warp was
calculated from the below-described (Mathematical Formula 2) and evaluated in
accordance with the below-described criteria.

(Mathematical Formula 2)
Warp variation (degree) before and after durability test = disc warping (degree) after
durability test - disc warping (degree) before durability test
(Warping evaluation criteria)
Q- - -Warp variation before and after durability test is * less than 0.3 degree.

X+ -Warp variation before and after durability test is + 0.3 degree or more.
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[0057]

As is clear from the table 1, the result is that the optical discs of Examples 1to 3
obtained by curing the ultraviolet-curable resin composition of the present invention
allow excellent detachability of a stamper made of polycarbonate from a cured film of
a resin composition compared with Comparative Example 3.

In addition, the ultraviolet-curable resin compositions of Examples 1 to 3 had a
warp variation before and after curing of -0.04 to -0.27 degree in warp test. Further,
they had a warp variation before and after durability test under conditions of high
temperature and high humidity of 0.02 to -0.24 degree. Comparative Example 1 and
Comparative Example 2 using an urethane acrylate having three or more acrylate
groups allowed the same detachability of a transparent resin stamper as Examples,
but they had a warp variation before and after curing of -0.49 and -0.56 degree and a
warp variation before and after durability test of -0.54 and -0.53 degree, confirming
that they had a larger variation in warp.

Furthermore, the viscosity of the uliraviolet-curable resin composition of the
present invention is within the range of 50 to 400 mPa's and thus it is a viscosity
suitable for forming a resin layer. Moreover, the resin composition had a light
transmittance ratio of more than 90% at 405 nm of the cured film thereof and thus it is
also excellent in terms of light permeability.

[0058]
Example 4
Each component of the constifutional materials and the use amount thereof

shown below was mixed to make a resin composition of Example 4.
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1. On a substrate made of polycarbonate (first substrate) having a dianeter
of 120 mm and a thickness of 1.1 nmdh which an azo-based col ori ng matter
| ayer as a recording layer, a reflecting layer and a ZnS Si02 |l ayer as a
dielectric |ayer had been forned, an ultraviol et-curable resin conposition
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ultraviolet-curable resin conposition. 3. Using a di sc-de¥ach| ng appar at us
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was detached fromthe cured product |ayer of said resin conposition to nmake
a sanfhleesainsaméomerdes acRabiripie ¥, testitind BOB3Y it had a déthoignantissengtatsfchi ng
apparatus (manufactured by Oigin Electric Co., Ltd.) and a measuring

i nst r &fekyf, (F@erpBariatinofratiounedatyy tegtdefcO 28i dpgre€oipdyraenbnd), alevarphnent
strength of a sanple disc froma transparent resin stanper nade of
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di aneter of 120 m*,nang internal dianmeter of 60 mm for evaluation was made.
34  transnjliiggredetior’ dévadtd Nty was carried out in accordance with the
bel o%ﬁ@% ribed criteria. O. Det achnent strength is less than 1.5 kgf. X
Det ac strength is 1.5 kgf or nore. The results of detachnent
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a spin coater so that the filmthi ckness was 10 3 pmafter curing.
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integrated |ight anount of 400 mJ/cn2 to make an optical disc for

eval ugdid oesinrcompesitiest . Therssip, talllowsad ptdieskr@Eispangnin Gesegive rin the
obt ai ned optical disc was neasured using MI-146 (nanufactured by .

Sc hento) bavbimitted, sarain's @ptarg aisetlil sesih esngrositom whickiis alscpswizdild fesornTing war p
value is larger with distance fromthe center of the disc, so the warp

val uea {rangpealendfesinétegyedints Byenhiviom a tecesefpreirusibntpaéiedi.sc which is
close to the nost outer periphery was eval uat ed. The warp variation in
curing was cal cul ated fromthe bel owdescri bed (Mathemati cal Formula 1) and
eval uated in accordance wth the bel owdescribed criteria. (Mthemati cal

For mingdustiaApplicalyiitt i on (degree) in curing = disc warping (degree) after
curi nﬁ %Eﬁ coated filmof the ultraviolet-curable resin conposition - disc
war pi 8 egree) before coating the ultraviolet-curable resin conposition

The ultraviolet-curable resin composition of the present invention and a cured
product thereof are excellent in detachability from a transparent resin stamper, and it
is useful as a 2P agent having a smaller variation in warp in curing and after being
placed under high temperature and high humidity. In addition, the ultraviolet-curable
resin composition of the present invention can provide an ultraviolet-curable resin
allowing formation of a transparent resin intermediate layer with one liquid thereof

without an adhesive layer.



The warping unit is degree. 35 (V\arg)l ng evaluation criteria) O '"Warp
variation before and after curing i "8 ess than 0.3 degree. X . War p
variation before and after curing is 0.3 degree or nore. The results
of warp variation before and after curing and warpi ng judgnment on each
sarrpl& q‘l@c obtained fromthe resin conpositions in Exanples 1 to 3 and
Conpa 5% e Exanples 1 to 3 are shown inthe table 1. In this regard, the
war p Yarlatlon is sinply shown in "warping (degree)” in the item colum of
the table 1. [0055] (c) Durability Test In durability test, each
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after being stored at roomtenperature, a variation of the warp angle
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di stance fromthe center of the disc, so the warp value of the region 56 mm
f r om megofvatioacyfate i) kg aHiyehoxsgolups e (eth aeryiast monomer B) apdher y was
evaluated. In addition, for neasurement, MI-146 (nmanufactured by Dr.

Sc henRWOt@ﬁpwer§8§0ﬁé@lhand@D wheisetheycanterstafithg (dpebawonent ispd telssdi scs
was used. he variation between the warp after durability test and
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Formul a 2%) ntd ey uatS(; accordance with the bel owdescribed criteria.
( Mat heEPPRET ﬁBFf YSV@tp variation (degree) before and after
durability test = disc warping (degree) after durability test - disc

war pi ng (degree) before durability test (Warping evaluation criteria) O
Warp yariation before and after durability test is Iless than 0.3 degree. X
Warp Variation before and after durability test is 0.3 degree or nore.

The multilayer optical disc according to Claim 1, wherein the organic isocyanate
(a) is at least one kind selected from the group consisting of a C6 to C10 alicyclic
mono- or di-isocyanate, a C86 to C10 aromatic ring mono- or di-isocyanate,

hexamethylene diisocyanaie and a (meth)acryloyioxy C2 to C4 alkyl isocyanate.

The multilayer optical disc according to Claim 1, wherein the organic isocyanate
(a) is at least one kind selected from the group consisting of isophorone diisocyanate,

hexamethylene diisocyanate and (meth)acryloyloxyethyl isocyanate.

The multilayer optical disc according to Claim 1, wherein the
mono(meth)acrylate (b) having a hydroxy group is at least one kind selected from the
group consisting of hydroxyethyl (meth)acrylate, hydroxypropyl (meth)acryiate,
hydroxybutyl (meth)acrylate, and (meth)acrylic acid adducts of polypropylene glycol
diglycidyl ether or polyethylene glycol diglycidyl ether.



36 The results of warp variation before and after durability test and
durability judgnent on each sanple di%sc obtained fromthe resin
conpositions in Exanples 1 to 3 and Conparative Exanples Ito 3 are shown in

the table 1. [0056] The transmittance ratio and the viscosity of each
resin.conposition in Exanples 1 to 3 and Conparative Exanples 1 to 3 were
nmeasured by the above nethod. [0057] As is clear fromthe table 1, the
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a warp variation before and after curing of -0.04 to -0.27 degree in warp
test. Further, they had a warp variation before and after durability test
under conditions of high tenperature and high humdity of 0.02 to -0.24
degree. Conparative Exanple 1 and Conparative Exanple 2 using an urethane
acrylate having three or nore acrylate groups allowed the sanme

det achabi Theymoftilayearrepiphdist acesding taiaim & vikerepl dse (imath)abeyatbad a
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conposition of Exanple 4. 37 Urethane acryl ate obtained in Synthesis
Example 1 (A-1)22 parts by weight; Isobornyl acrylate (1BA)28 parts by
wei gh; Tricycl odecanedi net hanol di (nmeth)acrylate (R684)45 parts by weight;
and Kl P-1505 parts by wei ght. The obtai ned resin conposition was

eval uat edThemdhyBebpieHenes 4QAdInGQBT b 4 NEHeASR tRBRAET céiftehiofiiaml e 1,
resulting in that it had a detachnent strength of 0.9 kgf, a warp variation
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t r answeighaaod thatcobatert c® 2% ahotbpdlymerization initiator (C) is 1 to 10% by weight,

based on the total amount of the resin composition.

The multilayer optical disc according to Claim 1, wherein 5 to 35% by weight of
the urethane (meth)acrylate (A), 55 to 80% by weight of the (meth)acrylate monomer
(B} and 1 to 10% by weight of the photopolymerization initiator (C) are contained

based on the total amount of the resin composition.

The muitilayer optical disc according to Claim 1, wherein:
the organic isocyanate (a) is at least one kind selected from the group consisting of

isophorone diisocyanate, hexamethylene diisocyanate and (meth)acryloyloxyethy]



[ 0059] As is clear fromthe above, even though the

ul traviol et-curable resin conpositi off of the present invention is directly
applied to a reflecting layer or a dielectric layer on a disc substrate and
thereon a transparent resin stanper, particularly a stanper nade of

pol yc%r EO%?% , 1's bonded, said resin conposition has excellent
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(A) conmponent and the (B) conponent, and the rest is (B). 2. The

mul tilayer optical disc according to Claim1, wherein the organic

isocy@(gate (a) is at least one kind selected fromthe group consisting of a
C6 to 010 alicyclic nobno- or di-isocyanate, a C6 to Cl0 aromatic ring nono-
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component.

11.
The multilayer optical disc according to Claim 1, wherein the cured product

layer is an intermediate layer of the multilayer optical disc.

12.
A method for manufacturing a multilayer optical disc, comprising a process in
which:

(i) the resin composition according to Claim 1 is directly coated either on a reflecting



39 5. The nultilayer optical disc according to Claim1, wherein the
(meth)acrylate nononer (B) is a conpound having one or two (neth)acryl ate
groups in one nolecule. 6. The nmultilayer optical disc according to
Claim5, wherein the (nmeth)acrylate nononer (B) is at |east one kind
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is 1 stani®y bybsejughtly sais eskiomayidrds tcoted bampadiating Ulthevibes raycapgigi ti on.

The multilayer optical disc according to Claiml, wherein 5 to 35% by
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di (nreth)acryl ate; and

13.
Use of the ultraviolet-curable resin composition according to Claim 1 for forming

an intermediate layer in a multilayer optical disc.

14.

An ultraviolet-curable resin composition for a muitilayer optical disc, wherein an
urethane (meth)acrylate (A) having one or two (meth)acrylate groups in one molecule
obtained by reacting a monofunctional or bifunctional organic isocyanate (a) having a
molecular weight of 350 or less with a mono(meth)acrylate (b) having a hydroxy
group, a {meth)acrylate monomer (B) and a photopolymerization initiator (C) are
contained, and the content of (A) is 5 to less than 40% by weight based on the total

amount of (A) and (B), and the rest is (B).

15.
The ultraviolet-curable resin composition for a multilayer optical disc according

to Claim 14, wherein the (meth)acrylate monomer (B) is a compound having one or



5 to 35% by weight of the urethane (neth)acrylate (A), 55 to 90% by wei ght
of the (neth)acryl ate nononer (B) arff 1 to 10% by wei ght of the
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mul t i {oa@kimols, wdareidit sc. 12. A nmethod for manufacturing a multilayer
optical disc, conprising a process in which: (i) the resin conposition
accor thengrgaoicdsacyariate Saflisr aiclebyt coated! sélebimd bomatheejroeptdongistiéd dfayer or
a dielectric layer lamnated on a transparent resin substrate or on a

t r ansigapbatoneeslisoayanatser hexdreethytdneadéstryrdats amd (Metmasailayioxsitmy]
conposition is cured by irradiating ultraviolet rays to forman

i nt erigeeyanael ayer; or (ii) the resin conposition according to Caim1lis
directly coajed on a transparent resin stamper, subsequently said resin

| ayertﬁwesmemaéaetmaqrvhaémﬁath%ﬂmathwaww @oupdy st legst and kinssselepiggidromsai d
cured, product |ayer and the reflecting.|layer o he di el ectric | ayer

" B REY e & dhihpeiatarin ol Bl ahudenioRy L Tmeknasais ve

| ayer_to, forman | pternedi ate | ayer; and then the transparent resin stanper
IS de?%(gﬁgﬁroixyﬁ%yl e’ﬁht)l?%y%é%ﬁ ate layer, a coloring matter |l ayer and a

or ol S BT A0 NI RL D e 505 a0
e roiSiSingep iedfintP (RPN, SASTICtecddhEREhoE didéhiadiate | ¢,
form digy@BpemeRyRRIERLE | Rin)aRrAatdul t bhayery i %(g@g?l‘éz)ogaﬁygéﬁng?iggd An

ultraviol et-curable réesin conmposition for a nu

wher efrifetnyldlppbpane di(Rkibagateabad (A) having one or two (meth)acrylate
groups in one nolecule obtained by reacting a nonofunctional or

bi f ungtd @9 bergeight of siee yiestabee ((ﬁieth)@‘t'rywtea%mﬁﬁctw 0% glignfordhe or

|l ess with a nono(neth)acrylate (b) having a hydroxy group, a (neth)acryl ate
mononfenethBcrgate angiwhep¢By meri 28l 60% biytwvaight of Gheaplkotopolyaieresdiioand t he

content of (A is 5 to |less than 40% by wei ght based on the total anount of
(A) antiaf®)(C)ame cohtainedbased EB)the total amount of the resin composition.

17.

The ultraviolet-curable resin composition for a multilayer optical disc according
to Claim 14, wherein at least one kind (B-1) selected from the group consisting of
isobormnyl  (meth)acrylate,  tricyclodecanedimethanol  di{meth)acrylate  and
hydroxypivalaldehyde-modified trimethylolpropane di(meth)acrylate is contained as
the (meth)acrylate monomer (B), and the total content of the urethane (meth)acrylate
(A) and said (B-1) component is 80 to 100% by weight based on the total amount of

the (A) component and the (B) component.

18.



15. 42 two (neth)acrylate groups in one nolecule. 16. The
ultraviol et-curable resin conpositidh for a nultilayer optical disc
according to Caim15, wherein: the organic isocyanate (a) is at |east one
ki nd sel ected fromthe group consisting of isophorone diisocyanate,

hexanet hyl.ene dii.s anate and (neth)acryl oyl oxyethyl isocyanate; the

nono( net hﬁ&ﬁ&%\”ﬁ%ﬁ‘%ﬁ irﬁﬂn§m%w g‘f’ Bwq)flﬁa&?ry@%tg;baﬁ)d 2 8GN "Gl ect ed
fromigh (o] i St] xyet t rylak.e dr oxypr.apyl

(ot riagiAtal s BERAT B BB b SRR Shito P SAE ERL o MEPO PN B0 orer
(B) ignaticl i | ed, fn LSt f rnyl
(met ri8is) BREE PRIl BE RS ARG RIRIR, SRRRIGRLA, ahathe

di cyc | e ) f i yde- ified
tri rreitcﬁf}f\dg;lrg%tpane dW%ﬁ@a‘grﬁfgl&?@?n glreﬁl%ﬂi B%Elgy&ﬁ/{e@g%ﬁ o] ?Mr et hane
(et hihacivétdisor{lAle manohierdBYo by wei ght of the (neth)acryl ate nonomer (B)
and 1 to 10% by wei ght of the photopol ynerization initiator (C are

cont ai ned based on the total anpbunt of the resin conposition. 17. The
ultraviolet-curable resin conposition for a nmultilayer optical disc
accort®ng to Claim 14, wherein at |least one kind (B-1) selected fromthe
group consisting of isobornyl (nmeth)acrylate, tricyclodecanedi methanol

di (et h) aév yudiayeimptispbidegyEwe al deg deoducti ibyedot hematrayiotgtprophiae

di (meth)acrylate is contained as the (nmeth)acrylate nononer (B), and the

t ot al resgheempositiopfer anutltiarer opiiaah discrgacardingAp Gaign 48i d (B-1) conponent
is 80 to 100% by wei ght based on the total anmount of the (A) conponent and
the (B) conponent. 43 The ultraviolet-curable resin conposition for
a nmultilayer optical disc according to Caim1l7, wherein at |east two kinds
are contained as said (B-1) conponent, one kind is

hydr oxypi val al dehyde-nodi fi ed tri net hyl ol propane di (nmeth)acrylate, and the
total content of said two kinds is 90 to 100% by wei ght based on the total
anount of the (neth)acrylate nonomer (B). 19. A multilayer optical

di sc having a cured product |layer of the ultraviolet-curable resin
conposition for a nultilayer optical disc according to C aim 18.



