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WB998 36/11 1 DESCRIPTION ULTRAVI OLET- CURABLE RESI N
COVPOSI TI ON AND USE THEREOF TECHNI CAL FI ELD [ 0001] w3338
The present invention relates to an 36/11
ultraviolet-curable resin conposition to forma 5

transparent resin internedi%Fe layer in a nultilayer

optical disc having at |east” two recording | ayers and

a nultilayer optical difGd@dyHyas a transparent

resin internediate |ayer a curing product of the

conpskAl P01 ET BAGKEROENREARY 20MPBEOZT ol AlDE IS EY EREREOF

demand for |arge-capacity optical discs has been
growi ng remarkably. Exanples of the technique to

i ncrease the recording capacity of optical discs

i nclude a nmethod which adopts shorter 15 wavel engt hs
for the recording/reproduci ng beam a nethod which
adsitN I AT gHELINA (nunber of aperture) for the
o%iective l ens in the recording/reproducing beam

i ri02dildti on optical system and a nethod which adopts
multiple layers for the recording | ayer. Anong 20
these, the JdBHRTFEFIIC tHVSREITDIE+3YRT sLF of0t he

SR LAs ek el s SBlycel, e fochae. o
KesI  RUEL Rlg 1 SAPL) Ocd ADe g
r g0 e AdRP S & SSUCLW erd do W €8 10§efM0and a

multilayer optical disc having as a transparent resin

intermediate layer a curing product of the composition.

BACKGROUND ART
(00021

In these years, demand for large-capacity
optical discs has been growing remarkably. Examples of
the technique to increase the recording capacity of
optical discs include a method which adopts shorter
wavelengths for the recording/reproducing beam, a
method which adopts a higher NA (number of aperture)
for the objective lens in the recording/reproducing
beam irradiation optical system, and a method which
adopts multiple layers for the recording layer. Among
these, the adoption of the multiple layers for the
recording layer enables the optical disc to have a
large capacity in a lower cost than the adoption of the

shorter wavelengths or the adoption of the higher NA.



%

10

15

20

25

recording |ayers are | am nated together with the
internmediary of a transparent resin internedi ate

| ayer. 5 Specifically, the structure as viewed from
the incident side of the recording/reproduci ng beam
Is such that a first O.6- transparent resin
substrate, a first recording |layer, a first

transi ucent sef| sekhoe] aychyp Lheybrapopasent naeshy ruo

i nternedi ate yer, a second 10 recordi ng

Sefirhkd B4 ecd y&ies | 8YSbts an sdhest¥ee LARYRRiAAGtRe two
second 0.6-mmtransparent resin substrate are

| arddwicrthd N dyéss erlamhes eéd tbgeth@pspatBnthe

resin internediate layer is forned as follows: an

ul itrrtsaninod bt axcpirab| 2 test spLospostésdn Listappededtéolayer.
the 15 first translucent reflecting | ayer, pressed
agaiersit caknansigee est ruesine saanpeewddvingnabhe incident
asperity pattern including the guide grooves for
gl & Hehe reeesn e Hed £ egw oerdies g beedm ahel suelkdthnt ha
ultraviolet Ilight, and thereafter the stanper is

r dliged dhdmt Hts2 PP Fntaspei 1 yS Pt teehei s2 first
transferred to the surface of the cured oduct t

f GRS dfopeer TERTh CTARSIRETR bt ES T Lyor Lng 0HBYFE

A .kl u- disc having two recording | ers 25 has _a
N e ke o e S e

r %&ﬁﬂg{i gﬁ]{féﬂf‘,‘:ié‘gs Se SUEL, { hat 1§3é$r1a£'§i'] %ng?@éive

i
transm ssi ayer, iTst recording’la

tranad MGRIH 4 efd &Hld NG, 4 A8 e rdh S APSPAr AL 1 /i eShiPs Brate
intérnedi ate | ayer, a second recording |layer, a second

I efde Cltdnih d tanerianch 8 lodad®n ased Fe Shbshé at Lad§farent

| am nated in this order; wherein the transparent resin

| Meariredirsdearnadiedtd Sldwameik afo frdd oS f@llows: an
ultraviolet-curable resin composition is applied to the
first translucent reflecting layer, pressed against a
transparent resin stamper having an asperity pattern
including the guide grooves for guiding the
recording/reproducing beam and cured with ultraviolet
light, and thereafter the stamper is released and thus
the asperity pattern is transferred to the surface of
the cured product to form the transparent resin
intermediate layer.
[0003]

A blu-ray disc having two recording layers
has a structure as viewed from the incident side of the
recording/reproducing beam is such that a 0.1~mﬁ light
transmissive layer, a first recording layer, a first

translucent reflecting layer, a transparent resin
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5 ultraviolet-curable resin conposition is applied to
the second recording |ayer, pressed against a
transparent resin stanper having an asperity pattern
i ncluding the guide grooves for guiding the

recor di ng/ reproduci ng bean1§nd cured with ultraviol et
light, and thereafter 10 the  stanper is rel eased and

trﬂﬁ%éfﬁé&ﬁﬁ%ﬁiiﬁy@ﬁﬁt§r§ec&§dtfé@§£§£ﬁﬁd159ekbea second
surface of the cured product to formthe ttransparent

I esd 1 ddt BiETh pd £ diayes . 1 [ DORA] ré8i8e88batratbeare
above-described transfer 15 nmethod is referred to as
t Hear2zh { tRhwt in Roh ysresrdet } omer8th hoe BAdntpe&rent resin
ultraviolet-curable resin conposition wused in the 2P
netrhiogrned referiaget ol aisfoire@Pas efohloExanphes of the
resin for the transparent resin stanper include
5 ackyiniav yekd i, cumaihbe r y¢$ en regipesi Rtopol ycapbbhadeto the
resin, polyolefin resin (in particular, anorphous
polSAId i FRCOpDI YestareFesk e s ol yaggiene aresphspagent
epoxy, resin. Fraomthe viewpoints of the properties of
tH’ee%t51 rEATPS tRAVIERT | MYy JTRPC LY AR bR gl ref egirg the

A G R R N
P98 S0 10010, (VORI O 1oy g8t eheoghre

rl:g&?r@f.ra?illpelpojl.%cfém& 1531 thisS U58% [ﬁéri{:yep%ttern

I

0.6-mmresin substrate in a DvD or HD-DVD disc” an

fars thesrls femRd 8sd N RIDSEF Bl Ee | HF Bt D Uclh AYd dp B&dudbedo
pol ycarbonate resin is used as the transparent resin 5
stfmerthd heraypd €ait ore ©fn aintkd theyi st et 1 g4sabl e

10

[0004]
In general, the above-described transfer
15 method is referred to as the 2P (Photo Polymerization)
method, and the ultravioclet-curable resin composition
used in the 2P method is referred to as the 2P resin.
Examples of the resin for the transparent
resin stamper include acrylic resin, methacrylic resin,
20 polycarbonate resin, polyolefin resin (in particular,
amorphous polyolefin), polyester resin, polystyrene
resin and epoxy resin. From the viewpoints of the
properties of the 2P resin after curing such as the
mold-release performance, the low hygroscopic property
25 and the shape stability, preferable among these is
amcrphous polyclefin; from the viewpoint of the
material cost, preferable among these is polycarbonate

resin.



resin other than the 22 resin to the resin substrate
side facilitates the rel ease of the resin stanper nade
of pol ycarbonate fromthe 2P resin | ayer having been
cured. 10 [0005] The properties required for the 2P
resin are as follows: (i) Satisfactory nol d-rel ease
performance fromthe transparent resin stanper; 15

(i) Satisfafﬁo ghéfngf§5l¥8§£§5%§%§?r£59ﬂ1iEhSFed for

transparent restn st anper ; i | “war pi ng of the
disste sMbSimmt fos b I Qibst F40Y1 Phel sUDi BY; HOLM¥YDNGisc and
deformation of the transferred 20 asperity pattern

uneler QL I ermeraésie andsbigbe bunkdbiy-rapdd{¥y. When
Particularly in an optical disc having a recording

| gyl yomdeordt e chyein nds diédsaontloé thendyarennt ecthe
transparent resin internedi ate | ayer under 25 high

5t extpant i et landap Yhcatienli ¢ . aPoot t nelrtlot et eagrable
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performance fromthe transparent resin stanper
pafed i |9tk othan eshe P reahrphe ehler pephn substrate
internmedi ate | ayer together wwth the O5 transparent

r 53 stafmbeitale e mrierse. opobhe reahRffamper made
erformance causes errors at_the tinme. of .
P R B R TR Sa e bafet b beveRehay bpy been

substﬁ9te after ultraviolet curing causes the
f(ﬁq%ﬁwhg 5 problens: the recording |ayer or the
reﬁ; ]ing | ayer cannot be uniformy forned on the
formed ‘asperity

The properties required for the 2P resin are
as follows:

(i) Satisfactory mold-release performance
from the transparent resin stamper;

(ii) Satisfactory transfer performance from
the transparent resin stamper;

(iii) Small warping of the disc substrate
after ultraviolet curing:

(iv}) No deformation of the transferred
asperity pattern under high temperature and high
humidity; and

(v) Particularly in an optical disc having a
recording layer made of a dye, no diffusion of the dye
into the transparent resin intermediate layer under
high temperature and high humidity.

Poor mold-release performance from the
transparent resin stamper partially exfoliates the

transparent resin intermediate layer together with the



pattern; |am nation of the second substrate is

di sturbed in the case of a DvVD or HD-DVD di sc; and
uniformformation of the 0.1-mmlight transm ssive 10
| ayer is disturbed in the case of the blu-ray disc.
Mor eover, the deformation of_the asperity pattern
under high tenperature and %lgh hum dity or the

dif f 45l ¢ F0e 4y rgéé’sf»t{‘é? éé&é‘é%%?&&téfﬁ' Boor

I nter I'at'e” layer nonequi val ence

'“%%Hﬁ%fgkFHé%%%fméﬁbéféﬁuééseé?ﬂ@f@ at th& time of
properties) between the first and second recording

| et d e/ 28 F &G AL Bl@ s Cribege | Ha BPYngf oPat BBt disc
Docunments 1 to 4 undergoes the asperity pattern

f gumd i It O Bt Pt asbr pabbd @t ecukiNgacaesas shanpellowing
20 none of these Patent Docunents describes the

5 agperb iems patierredardmtg ohaywet hoca thanspAleatingsilayer
stanper. Additionally, Patent Docunents 5 to 8 each
| e e desctoprl prfofmedheonPthesfarmeehasperity
i ncluding any  description of the resin according to

ttﬂﬁﬁﬁﬁﬁﬁwn1%w9¢%ﬁkﬁﬂlQﬁ1th?o@@%?n¢h§%h$t£%5%néﬁt 1
JP- A-5-59139 Patent Docunent 2. JP-A-5-132534 1
a‘%’e’%ﬁ I‘L}Stﬁfbn’éht he ogme et 1%0%‘6% OJPa‘i“éanV%o%ﬁ%nt aﬂd

A-5-132 ghlent n_> - 2003- g31463
PO ThouaI. B JP ATDD00: 28R342 8 bat BAES BOCURER!

o Lo AP ASASG TRLo0 OB B i o
Moreover, the deformation of the asperity pattern under
high temperature and high humidity or the diffusion of
the dye into the transparent resin intermediate layer
leads to nonequivalence in recording properties (for

15 example, jitter properties) between the first and
second recording layers.

The 2P resin described in any of Patent
Documents 1 to 4 undergoes the asperity pattern
formation on a glass substrate with a metal stamper:

20 none of these Patent Documents describes the asperity
pattern formation with a transparent resin stamper.
Additionally, Patent Documents 5 to 8 each include a
description of the 2P resin without including any
description of the resin according to the present

25 invention.

[0006]
Patent Document 1: JP-A-5-59139

Patent Document 2: JP-A-5-132534



[0007] An object of the present invention is to 10
provide an ultraviol et-curable resin conposition that
yields in a multilayer optical disc a cured product
which is excellent in the transfer performance of the
asperity pattern of the transparent resin stanper and
excellent in the nold-rel ease performance fromthe 15
t ranspar ent ' AIReLn+ and FPUs_¥i

mul til ayer %’S’%‘g%lséd. scé‘i‘ﬁg 'b‘gitghgi% g%?%%i@lity and
in the dye- siddnsi BGHORE €551 PP-ADEL13Yy5060008] The
present inventors continuously made a 20 diligent
study for thespaposec@iesol ¥t ngrthezabdvesigdescri bed
probl enms, and consequently perfected the present

i nvention bypaliscovEscurgetihab: anPvht2a0Lok@8242ur abl e
resin conposition having a specific conposition is

5suitabl e forPatenPoesnent 25: [ DORT20BEe288264
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specifically, the present invention relates to the
fol | owi ng aspelegrst (Qgcwren 1§: FP-R430RAp-332564
ultraviol et-curable resin conposition for a

nmul tilayer optical disc including (A dioxane glyco

di (meth)acrylate and/or_ _trjcycl odecane dinethylo
di[&%q%‘é%%l%q eT,H%nBN‘éEI‘(%g&g phot opol yneri zati on

i nj d&g r. (2) The ultraviolet-curable resin

coh%05| ion for a nultilayer optical disc according

to (1), Turtdiefon] Ot ugt é%r?a%ﬁ?ﬁ%{ﬂﬂ?n@fgbngfiﬂo

the nol ecul e ther [ea acryl oy
9rePs; et G %%J%%Ié@éﬁfﬁléufémﬁ £8fpBsition that

conposi tion
yields in a multilayer optical disc a cured product

which is excellent in the transfer performance of the
asperity pattern of the transparent resin stamper and
excellent in the mold-release performance from the
transparent resin stamper, and thus yields a multilayer
optical disc high both in durability and in the dye-
diffusion suppressicn ability.

[0008]

The present inventors continuously made a
diligent study for the purpose of solving the above-
described problems, and consequently perfected the
present invention by discovering that an ultraviolet-
curable resin composition having a specific compeosition
is suitable for the 2P resin.

[0009]
More specifically, the present inventiocn

relates teo the follbwing aspects {1) to (11).



a multilayer optical disc according to (2), including
15 to 85% by weight of the (A conponent, 0.1 to 10%
by weight of the (B) conponent and 10 to 80% by

wei ght of the (C) conponent in relation to the weight
of the 15 whole resin conposition. (4) The
ultraviolet-curable resin cohposition for a

mul £y | ayer Q@E'&P&r9é§&1ﬁ§£8ﬁ9 BgetPeQE%'CBH§%Q§Eion for
including (D) a nono(neth)acrylate conpound.” (5) The
uld rmavi o] Biy&rr bt £cd eShs€otReshiiRg for 20 a

mul til ayer optical disc according to (4), including

15 to 85% by(apei @ghéxHhe t HEy¢dH) SO(ROEERNEcrPlatéoadfYor
by weight of the (B) conponent, 8 to 80% by wei ght of
t her i 61 adeqrone ndireench pléd dDUmbyh wetghlaoé, t Ard( D)
conponent in relation to the weight of the whole resin

525 conpositi . 4 @@ofop¢bymThezaticavinieiatarabl e
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resin conposition for a nmultilayer optical disc
actdr di ng t oy breavioloy-gurable syesihereproshbion for
conmpound, (O including in the nolecule thereof at
Ié%é?u%W&ﬁ%ﬁe?n9R¢¥ H B¢ yROFPrayRreups f htt uBestBRE

or, nore selected fromthe, grou consj sting. of
LAY oo ahe TPRATY B EinG PantherYehrrube thereot
trj.acy € it et hyl ropane tetraacryl ate,

t r%@ﬁa%%%l%&%eh%?) %]és/%%o%/(g%gr%zf%?ps di pentaerythritol

hexpacryl at g, L 1. di | .
ne@?entilgls%%ﬁ %ﬁﬁ%ﬁﬁ%ﬁ%ﬁ%g%¥§%¢§ a%€${M(€§ﬁeﬁggtlon for

uld @i 1ol By SMT AP £ BSA s £0APOSEELRG €8 (2D, @including
mul til ayer "optical disc according to any one of (4)

tay ®o sgens) nwdighione (tms h)@ﬂd&)rﬁkﬁ@n@@ffpoﬂﬂﬁ £5) 10% by

i ncl udes one or nore selected fromthe group

cotesiigiti ngf the (B) component and 10 to 80% by weight of
the (C) component in relation to the weight of the
whole resin composition,
(4) The ultraviolet-curable resin composition for
a multilayer optical disc according to (2), further
including (D) a mono(meth)acrylate compound.
{5) The ultraviolet-curable resin composition for
a multilayer optical disc according to (4), including
15 to B5% by weight of the (A) component, 0.1 to 10% by
weight of the (B) component, 8 to 80% by weight of the
(C) component and 5 to 40% by weight of the (D)

component in relation to the weight of the whole resin

composition.
[0010]
{6) The ultraviolet-curable resin composition for

a multilayer optical disc according to any one of (2)
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of dicycl opentenyl oxyethyl acrylate, lauryl acrylate
and net hoxytri propyl ene glycol acrylate. 15 (8) The
ultraviolet-curable resin conposition for a

mul tilayer optical disc according to any one of (1)
to (4), wherei n the photopolynerization initiator (B)
is 1- hydr oxy- cyclohexyl phen | ketone or 2,4,6

Jretdy! hgnzayd , di &m&pmpelﬁ’é}fﬁ?inéoiﬁ%hghe

uItraV|oIet curlble re5|ﬁaconp05|t|on

Midlidayel Qi &at i St ASEOFfh NGr t@oﬁ@y;@a@hpécf%iop@
(5), wherein the viscosity of the conposition at 25C

MeASHiad Midude B-dd eV i iBEHEes €1 e ¢ Se 30f £ Om 80Re NPaSUp
(10) A cured product obtained by irradiating with 25
arcactii gt inmg aslf af it omethinel ol prepand et e cacapleteesi n
conposition for a nultilayer optical disc according to
aperdreenpftid)tael (Blaciiligtey ndltrimgehvbplprapadésc
including the cured R9 product according to (10).

[ CMa ey kA te aVvi 0} laele vbbey ¢ ey bl cbﬁ%@zﬂl%ﬁt%f
the present invention can provide, in a nultil ayer
optiRAA AR B THak Mg hx3aEsY ey reEHPEPRYL PRTe %ycal
tr ns arent res i

Hetod .Wf%%ﬁ'fﬂ%ﬁ Sl R hofraRtey o gy Late.
d
,nPrt‘%“ty Papierny of { he 17 ansparent L es) n ShARDEE ;30dzo

sSe per ormance rrom Spar en

i sc“ﬂhavu ng?é? £ MNOY EWYELe é@@o?&‘lﬁ‘% @é{eéng‘a&dllhgféf

a transparent resi I nter

| qyer @V*”JHéfblﬂ“Hﬁéﬂméﬁa ﬁ@@hﬂ¥@r 1 4{&Sé@Rpound (D)

suppreSS|on ability even under high tenperature and

higglr B Hide @ndudedceeidted from the group consisting
of dicyclopentenyl oxyethyl acrylate, lauryl acrylate
and methoxytripropylene glycol acrylate.
{8) The ultraviclet-curable resin composition for
a multilayer optical disc according to any one of (1)
to (4), wherein the photopolymerization initiator (B)
is 1-hydroxy-cyclohexyl phenyl ketone or 2,4,6-
trimethylbenzoyl diphenyl phosphine oxide.
(9) The ultraviolet-curable resin composition for
a multilayer optical disc according to any one of (1)
to {(5), wherein the viscosity of the composition at 25°C
measured with a B~type viscometer is 30 to 800 mPa-s.
{10) A cured product obtained by irradiating with
an actinic radiation the ultraviclet-curable resin
composition for a multilayer optical disc according to
any one of (1} to (6}.

(11) A multilayer optical disc including the cured



mul til ayer optical disc can be obtained stably with 15
sati sfactory productivity. BEST MODE FOR CARRYI NG QUT
THE | NVENTI ON [ 0012] Hereinafter, the present
invention will be described in detail. The (A)
conponent used in the 20 prgsent I nvention, nanely,
di oxane glycol di(neth)acrylate and/or tricyclodecane
I )acr feis essential for ensuring
a o%g-a%ggég?%gd@grg%grtles (i) to (v) required
forodhey 2P resin. In particular, dioxane glyco
diEneth;acrylate 25 is excellent in the nold-rel ease
performance fr&M Bt r&vaosPBF 0L abESI ReSiANBBRpHRECiGh of
pol ycarbonate resin. As dioxane glyco
di finettyaceyt at eveat 16n canmprovaliey amael mbleipagduct
may be used; exanples of such a commercially

Savaptabike piedutaving| adel KAYARADC Re604dingnlbzetared
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by N ppon Kayaku Co., Ltd.). As tricyclodecane
di Peahgparent dr%mh}@t:eyma@eata tayfreharhyis excellent
avai | abl e product may be used; exanples of such a

c et cial The avernebie P%FB@H’B@nPﬁcgEdEhRAﬁ’leRYGM

f db ku ;
é.r%%%g : |u‘5/§o*fh% PrEPRPaErs Z{f%saﬂd%am???fc@g“ﬂggecaas
dlnﬁi$ ie %neéh acr%late ar e ﬁﬁ @ an_ad §ggln
t FE MO AL T 2T i B T heraparieth®la %e %B?P%ﬁ%f‘

qastratecorﬁ%fgkéékth€h§hﬂﬁft£fg g%ﬁ?éaltﬁfsg'ﬁﬁblng

and the asperity patter
StAMpEra ¥ &k é%%ﬂttP@sfﬁ”l%ﬁéfﬁe&§a€@”@9?@9 8kniBi8s
to 97% by wei ght tricycl odecane di net hy

diduith) Bot ¥y | at@ -7 Qs B8 byupet8btieh dboxang even
under high temperature and high humidity, and hence the
multilayer optical disc can be obtained stably with

satisfactory productivity.

BEST MODE FOR CARRYING OUT THE INVENTION
[0012]

Hereinafter, the present invention will be
described in detail. The (A} compenent used in the
present invention, namely, dioxane glycol
di (meth)acrylate and/or tricyclodecane dimethylol
di{meth)acrylate is essential for ensuring the above-
described properties (i) to (v) required for the 2P
resin. In particular, dioxane glycol di(meth)acrylate
is excellent in the mold-release performance from a
transparent resin stamper made of polycarbonate resin.

As dioxane glycol di(meth)acrylate, a



gl ycol di(nmeth)acrylate. The anmount of the (A)
conponent used, in relation to the weight of the
whol e resin conposition 20 of the present invention,
is usually 10 to 98% by wei ght, and preferably 15 to
85% by wei ght. When the a nt is less than 10% by
wei ght, the transfer performance fromthe transparent

resi g r e i
S SREr, RSP g Adede ph pReriLas Bhohbtes of

| ag@er 4 hedrfiS0e by1 Wi 8hsi1abhe gHbalbti M cMBMePRAYARAD
insufficient. [0013] Exanples of the

prot®po| yeEth zat t 0hed by i i ppod 1Ka ¢Bkucoaponest. ysed

in the conposition of the present invention include:
benzophenoneéis 1t hidyokydeyehehdxybéthphehyl ket one,

2- hydr oxy-2- et hyl - | - phenyl - propan-1- one,

5 2, dhieieh hoxyyla e di phevrpherhaallyoavallahdehpkodust may
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[ 4- (met hyl t hi o) phenyl | - 2- nor phol i nopr opan- | - one, 2-

béﬂ%yqs@gﬁi%%Qmwl%ﬁi% -$U?h-ﬂn@%ﬁ%ﬁrﬁb@héﬁyﬁyab@ﬁﬁhel-

one, bis(2,6-dinmethox benzoyl%-2,4,4-trinethyl ent yl
iTe DG Hede %%%P}%P 6REP ﬁeﬂrﬁw%ﬁswra?ahgﬁywlppon

Y
phosphi ne_ oxi de_and 2, 4, 6-tri nmet hyl benzoyl di phenyl 10
pﬁ%ﬁ%ﬁIhékﬁxﬁg%?gﬁ%eferable are 1-hydroxy-cycl ohexyl

Phosphi ne. o e bt are i R BY ol BRERK} aChBRELY and
ol 41 555200 SAOBRG Lo T O hber | LARSPREENh rECaLEd as

stanper. The anount e photopol ymerization

| T | AR x { Ble COMRONEIkiMgeFat 10 fRLREHONWESNT B8N be
wei ght of the whole resin conposition of the present

| et drall 1§ Svasiéd | dc&oddiLg 1050 bye Wehghé , (R8fping) of
preferably 1 to 8% by wei ght. Wen the anmount is |ess
the first substrate and the asperity pattern of the
resin stamper. Preferably the admixture is composed of
3 to 97% by weight of tricyclodecane dimethylol
di {(meth})acrylate and 97 to 3% by weight of dioxane
glycol di(meth)acrylate.

The amount of the (A) component used, in
relation to the weight of the whole resin composition
of the present invention, is usually 10 to 98% by
weight, and preferably 15 to 85% by weight. When the
amount is less than 10% by weight, the transfer
performance from the transparent resin stamper may be
degraded or the warping of the disc substrate may be
large; when the amount is larger than 98% by weight,
the curability may be insufficient.

[0013]

Examples of the photopolymerization initiator



than 0.1% the curability may be insufficient, and
when 20 the anmount is larger than 10% by wei ght, the
nol d- rel ease performance fromthe transparent resin
stanper may be degraded. Additionally, the

phot opol yneri zati on initiaégr may be used in

conbi nation with a curing accel erator. Specific

ex |l es of the curiing. a I - | gi resent
colbl reeTeRr e (et o hae SoRROSIEIA, 8F) he pxeser

ﬁgf%g%ﬁ%hgﬁoi?ﬁfﬁgg; Bof,Bydeaess, Qoﬂgﬂﬁoﬁygbyaiohexyl

enzot hi azol e, "The anount of 1 the curing

ac t d bonceebkBabigBthyluguphkyyl6p2opans5%-
bygﬁéﬁgﬁtQéﬁaﬁgfa%io% to ?he meiggt ofpthe whol e

T esha, COMPOgi hikORoRY-1he-ai paenyliennantilenne, [ @onsthyl-1-
The (C) conponent used in the present invention,
5naqELymethglenmﬁmphdnbawFﬁgmbmphbéingp@@@ﬁ@'lrﬁ@ﬁeoﬁ‘

at least two (neth)acryl oyl groups is used for the
pubpnselef -dihanbiyhgmihe-abilAmprehoddpepressivis -putan-1-
the dye diffusion into the transparent resin H; fvl

i nbeewedi at @, baylémethegyoRPgRYid mpe fatuld rF WigFntY
hum dity. Exanples of the (C _canpone i_ncl ude;

LT PhoSpYLBR6ogfieel Dadcr i 8re T TEa bR RG] DnenyL

di (et h)acryl ate, neopentyl_ gl yvcoal .dj t cryl

1, DhRSREABE SRR ﬁﬁ’fih%aér'fl- ,‘“er‘%é’&(éoﬁﬁy% y%@?{&i’é’ !

ol di (neth te, h ' i
10ﬁe8%§%3 &ﬁ |$é g%di%%%%#é}§%<a¥ﬂkpﬁﬂﬁ dl igydiohexyl

)acrylate, bispheno

lyeth i | 3¢, i n | ghgsthaxy]
e R p e

di Y138 both of which are satisfactory in mold-
bi&ﬁ%%%bﬁ%g%fﬁﬁbfioi?ethyl]hydroxyethyl I socyanur at e,

20 AhiBlh ol denane tiiddraily) aorad sderent resin stamper.
trimethyl ol oct ane
The amount of the photopolymerization
15 initiator (B) component used, in relation to the weight
of the whole resin composition of the present
invention, is usually 0.1 to 10% by weight, and
preferably 1 to 8% by weight. When the amount is less
than 0.1%, the curability may be insufficient, and when
20 the amount is larger than 10% by weight, the mold-
release performance from the transparent resin stamper
may be degraded.
Additionally, the photopolymerization
initiator may be used in combination with a curing
25 accelerator. Specific examples of the curing
accelerator usable in combination include: amines such

as triethanol amine and diethanol amine; and hydrogen

donors such as mercaptobenzothiazole. The amount of
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tri(meth)acrylate, trinethyl ol propane pol yet hoxy
tri(meth)acrylate, trimethyl ol propane pol ypropoxy
tri(meth)acryl ate, trinethyl ol propane pol yet hoxy
pol ypropoxy tri (neth)acrylate, 25
tris[(meth)acroyl oxyethyl] isocyanurate,
pentaerythritol tri(nmeth)acrylate, pentaerythritol

PANLIANOX M ¢ BfE @ TBEIN RE Y4 8 €in PESRBEANE DHAT 0L usually
pol ypropoxy tetra(neth)acryl ate, pentaerythritol 13

t e ra(ueetdy) asy Weldht did ridEihydel P6 opaseweight of the
tetra(neth)acryl ate, dipentaerythritol

t eihcl(eretdyiacroprades i i pens detlyé hsréodnt invention.

pent a( et h) acryl ate, dipentaerythritol 5

hedH (Il h) acryl ate, caprol act one-nodi fi ed

di pentaerythritol penta(neth)acryl ate, caprol actone-

modi fi ed di P& a@&twmﬁwem%x@%%thlyaﬁlﬁﬁl present

caprol actone-nodi fied tris[(meth)acryl oyl oxyethyl]
stESﬁJlﬁProaﬁre napRl & rieR TP PEBdUR: ¥ by whanthe molecule

[
RS R P e SR o o
i ;pﬁusf 0 A e o

T AR A IO 2%?5? @@%%2\%%% soip

nﬁ.‘?{’tf%éﬁleﬁ@ylﬂeprp%é@ﬁ’qlfiblpotemﬁéﬁ*aﬁure and high
ditrimet hyl ol propane tetraacryl ate (KAYARAD T 1420%T)

MU iGttUf ed fyamb PO Mo Kayidk U €0 cod@ndnt include:
tris[acryl oyl oxyethyl] isocyanurate (M 315,

mertifaeipirlesh & yy pso Boseic Splatdf dl ) 6-hexanediol
di pentaerythritol 20 hexaacryl ate (KAYARAD DPHA,

machiufreestthuraect: yolya i p posopdfatyek ug Bocol Ldd(heth) acrylate,

tripropyl ene glycol diacrylate, and neopentyl glyco

pdl yrrepmanediicle rdd et e Frae i epeopentyl glycol
polypropoxy di(meth)acrylate, hydroxypivalic acid
neopentyl glycol di(meth)acrylate, bisphenol A
polyethoxy di(meth)acrylate, bisphenol F polyethoxy
di(meth)acryvlate, polyethylene glycol di(meth)acrylate,
bis[ {meth)acryloyloxyethyllhydroxyethyl isocyanurate,
trimethylolpropane tri{meth)acrylate, trimethyloloctane
tri(meth)acrylate, trimethylolpropane polyethoxy
tri(meth)acrylate, trimethylolpropane polypropoxy
tri(meth)acrylate, trimethylolpropane polyethoxy
polypropoxy tri{meth)acrylate,
tris[ (meth)acroyloxyethyl] isocyanurate,
pentaerythritol tri(meth)acrylate, pentaerythritol

polyethoxy tetra(meth)acrylate, pentaerythritol

polypropoxy tetra(meth)acryvlate, pentaerythritol
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NPG- 2P, manufactured by Dai-ichi Kogyo Seiyaku Co.
Ltd.). 25 The anount of the (C) conponent used, in
relation to the weight of the whole resin conposition
of the present invention, is usually 8 to 80% by

wei ght, preferably 10 to 80{ by wei ght and nore 14
preferably 12 to 75% by melg% When the anmount is 8%

b e LE&sspdhe dye
dﬁ%ﬁs%gﬁe%lde@?%%%@t e%%?%ﬁ%ttf}gygﬁgphl lghnhum dity is

degradethetathyhgrntdie @ipamtadsytigrges1than 80% by 5

wei ght, the crosslink density may be increased and the
Wetrept treg(red t K heec 6y Bt erpyd e h e gey t h O045] The (D)
conmponent used in the present invention, nanely, a

nmareg(treenis) Ecrad mt e tonpdivren hesr gt h 40t pk opert y of
reducing the warping of the disc. Exanples of the (D)
corgrena@rathmdaifeate i cyapodeahend eed) bteyl at e,
dlcyclopentenyloxyethyl (neth)acrylate

Wlt(%tﬁﬁ@@ (mekle) a%bb@’f%nyq:aprolactone-

erfcvvﬂaf tﬁm@?%”%ﬂa%mﬂih@%@@a% ey BEF are,

t &%%%%%ﬁﬁ? Jﬁ?ﬁ T 5 (imd S dere R REcthoL P
Eugéqgvéﬁu é an %?Hﬂ%icéf§éﬂ%€ &Mé@lﬁétg?g%dgoégmpound

(neth)acry enox

éfﬂ%‘yc)f?p%en e o S e o oy

MRYOH T QPYE SR e Y O0d v Bied YRS Eor THESE COSBOMRE S

can be used each alone or as adm xtures of two or nore

t herends | N o fonddld adri®¥sg these are trimethylolpropane
triacrylate (KAYARAD TMPTA, manufactured by Nippon
Kayaku Co., Ltd.), pentaerythritol triacrylate (KAYARAD
PET-30, manufactured by Nippon Kayaku Co., Ltd.),
ditrimethylolpropane tetraacrylate (KAYARAD T-1420(T),
manufactured by Nippon Kayaku Co., Ltd.),
tris[acryloyloxyethyl] isocyanurate (M-315,
manufactured by Toa Gosei Co., Ltd.)}, dipentaerythritol
hexaacrylate (KAYARAD DPHA, manufactured by Nippon
Kayaku Co., Ltd.), tripropylene glycol diacrylate, and
neopentyl glycol polypropoxy diacrylate (New Frontier
NPG-2P, manufactured by Dai-ichi Kogyoc Seiyaku Co.,
Ltd.).

The amount of the (C) component used, in

relation to the weight of the whole resin composition

of the present invention, is usually 8 to 80% by

weight, preferably 10 to 80% by weight and more
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25 The anmount of the (D) conponent used, in relation
to the weight of the whole resin conposition of the
present invention, is usually 5 to 40% by wei ght and
preferably 10 to 30% by wei ght. When the anount is r
15 5% by wei ght or nore, E% war pi ng of the disc is
decreased, and when the anodnt is Iarger t han 40% by

wel ghte » ihe, clg abl | v 4y Q?ywﬁfgg@graﬁ n £9Q1§$ou§tlﬂs 8%

the present” invention, In € case O resin

cq;rgpo,ﬁéiq{m@ 4 Wieh the N el Béuﬁ@ﬁ@%eﬁhé dgee
essenti the proportions of the (A and (B)

C aiiponest on Nydde ladg okérmpd 4 yudd 40dIBYghyhueighty is
and 0.1 to 10% by wei ght, respectively, in relation

t clddmadsd waa ghtwlogn t tiee vinodbent ess nlepgposthaonn80®nby
the other hand, in the case of the resin conposition

t ovaddith tee (WosgBinkhndei it yondoneat sncaeased and the
essentjal, the proportions of the (A), (B) and (C)

c OHRFoHEHE <©hrelhded B Iy neg el §9%- t 0 85% by wei ght

15 0.1 to 10% by wei ght and 10 to 80% by wei ght,

re ively, in relation to the meight of the whole

oo oot oy S S A st o
§®nv%%}§f ;}?eﬂxﬁ%)?re , %fé‘@é‘{h é@f%fé%’oé&nﬁgﬁn&fhas a
SRS B A PR B i A0 Hnantc

respeaatd vahy, cdrﬁbcﬁr?ér?ﬁ 'ﬂ'ﬂci@de t@@l&‘ﬁéﬂ@&e@zgné he V\'h°| e

resin conp05|t|on 25 [0017]
(meth)acrylate, dlcyclopentenyloxyethyl {meth}acrylate,
dicyclopentanyl (meth)acrylate, isoboronyl
(meth)acrylate, adamantyl (meth)acrylate, lauryl
acrylate, methoxytripropylene glycol (meth)acrylate,
phenyloxyethyl (meth)acrylate, benzyl (meth)acrylate,
tetrahydrofurfuryl (meth)acrylate, monopholine
acrylate, phenyl glycidyl {(meth)acrylate, Z2-hydroxy
(meth)acrylate and 2-hydroxy-3-phenoxypropyl
(meth)acrylate. Preferable among these are
dicyclopentenyloxyethyl acrylate, lauryl acrylate, and
methoxytripropylene glycol acrylate. These compounds
can be used each alone or as admixtures of two or more
therecof in opticnal ratios.

The amount of the (D) component used, in

relation tc the weight of the whole resin composition
of the present invention, is usually 5 to 40% by weight

and preferably 10 to 30% by weight. When the amount is



Additionally, in the present invention, epoxy

acryl ate, urethane acryl ate, polyester acrylate and
pol ycar bonat e acryl ate conpounds nay be used where 16
necessary. [0018] Further, in the present invention,
in addition to the above-dﬁécribed conponents, the 5
follow ng additives nay be ed in conbination where

NeLLISAWe i §'$§W§of@“pﬁﬂm§gw§9§2a éfl‘EP{ﬁ gggcaggnt

an ant’i f oa ng agent, a po ion I'n i'tor

it rsd o) | 208 k&K @Pfé‘”&h@un@ hi ngﬁf?@raﬁhﬁﬁ)d‘oﬁnby
antioxidant, an antistatic agent, a surface |ubricant
10veaingh g, fife efurdXxBaIPt ¢Smof BecChegediiédives incl ude:
KBM 502, KBM-503, KBM 5103, KBM 802 and KBM 803
(nerufé@lct ured by Shin-Etsu Chem cal Co., Ltd.); BYK-
333, BYK-307, BYK-3500, BYK-3530 and BYK-3570

5 (manuf act ur eth byh B\ Chemt eliCoentied, ) inZtBe6ease of the
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SH 6062 15 and SH-292A (nmanufactured by Dow Cor ni ng

TOrRSATCROMPRH Jon diel WIN G2 thanthhceddedBbycameraents

Co., Ltd.). . [0019] The ultraviolet-curable resin

c@rﬁ%ﬁ%ﬁ%ﬁlf tHee PRt tieRentt okheaftbe2bBt 4Phed

by m xin and 20 di ssolvin to t her the

AR SERNTS B 0 SRR %%fas b £ 5984 By veight and

er.at r rom [oom erature 0 800

bid'ﬁhet?%?ff%erba% e T RRE Tl Fabfir AR f0 ene

WART & T&‘fezv SEA5! L H‘f

uItrlaw oI et - curavgl‘ 51Lre3| n co‘g‘p%m t7oh of the

present i nveRy ik i S0 1102890 1 Fase a@&'s@@fe{ﬁ@ Ye2bn

to 500 nPas as neasured at 25C with a B-type

Vi e oden drecy i SeHS{AY, | BB) es8d (C) components
are essential, the proportions of the (&), (B) and (C)
components may be approximately 15 to 85% by weight,
0.1 to 10% by weight and 10 to 80% by weight,
respectively, in relation to the weight of the whole
resin composition.

Cn the other hand, in the case of the resin
composition to which the (A), (B), (C} and (D)
components are essential, the proportions of the (A),
(B}, (C) and (D) components may be approximately 15 to
85% by weight, 0.1 to 10% by weight, 8 to 80% by weight
and 5 to 40% by weight, respectively, in relation to
the weight of the whole resin composition.

[0017]
Additionally, in the present invention, epoxy

acrylate, urethane acrylate, polyester acrylate and

polycarbonate acrylate compounds may be used where



than 30 nPas, the thickness uniformty of the 2P resin
17 layer can be hardly attained, and when the
viscosity is larger than 800 nPas, it nay take a | ong
time to spin off the resin to degrade the
productivity. In the case of & DVD or HD-DVD disc, the
5 transparent resin i nt er mediat e | ayer is formed by
thedoll ng nethod (1): the resin conposition of
the “present invention is applied to at |east one of
theppotgpnsparent resin stanper and the substrate in
which the first transparent resin substrate, the

first 10 recousiingr) ajertigadotbecht r shvbhianshycent
reflectiing layer are |am nated, by a techni que such

asadjpitniorcoat i tigg SeseerdPscnibed compohénteat thy,
thereafter the substrate and the transparent resin

5 stianplerw igre addiidiedes oneache otded , imndombenation where
ultraviolet light 15 irradiation is conducted fromthe
t IMERTERT AN rshlang appepl Engeagadit eraat ¢vel yngt Agent,
transparent resin internediate |ayer may, be forned by

ttﬁ?f%ﬂQ%ﬁﬁ%ﬁfHQWQQRRF(ZB P?%ﬁﬂ??hﬁ%bb?%n%“hé@%borr
st.amer is .coated th the r sin co sition of
LA ST S oD el " rRiRS el lathe bogen
tecqi ue, thereafter.the .resin co 03|t%on |gucured
u

by ralvc%aolfte't T g$qt1§;?%h$ a??%lﬁt and®theR°th Bricant
10 LrARSRArANT Lesi fb:?én%ﬂ’&é 6? fﬁd&% R ZD?QP%IQQ‘;’]‘&BM—

ultravio et curabl'e resin, e su stra

thepd rf@éwiﬁ@é‘s%mwﬁs'@%@ﬂbﬂ(ﬁakﬁﬂ—é@§ first

recordlng |I"ayer and the first translucent reflecting
| apeinprf-tarddad e sh Hi-af es@btigemi Sa1 heo Npthed. ( 2) BYK-

because it permts easily controlling t he war pi ng of
t IS IWIBYK-3ET, BHK-cPB00 SBYKA8530 and BYK-3570
(manufactured by BYK-Chemie Co., Ltd.), Z-6062, SH-6062

15 and SH-29PA {manufactured by Dow Corning Toray Co.,
Ltd.):; and LA-82 (manufactured by Adeka Co., Ltd.).
[0019}

The ultraviolet-curable resin composition of
the present invention can be obtained by mixing and
20 dissolving together the above-described individual
compbnents at a temperature ranging from room
temperature to 80°C and by thereafter filtering the
mixture thus obtained where necessary.

The viscosity of the ultraviolet-curable
25 resin composition of the present invention is 30 to 800
mPa-s and preferably 50 to 500 mPa-s as measured at 25°C
with a B-type viscometer. When the viscosity is less

than 30 mPa-s, the thickness uniformity of the 2P resin



The nethod (2) is preferable also fromthe vi ewpoi nt
of the release performance fromthe transparent resin
stanper. Also in a blu-ray disc, the transparent resin
internediate layer is fornmed in the sane manner as in
5 the case of a DVD or HD-D di sc. In general,

pol ycarbonate resin is used~for the 0.6-mmfirst

g:lweﬁ%r%_gg%grégfz%%g J?n%(.[l], aar?é(D%ﬁénHPﬁQVPigi.:ggity is

nm T esi ate’ina u-ray di sc

ACCOF L NG an tdeo RENQ] (2) nba$ REGEERARlS S AW B Wdin

a
vi ewpoi nt of the rel ease performance when "a

trenspHeNtes 1I8StD SEPReE PREepPbapet yeaEhonate is
used. [0020] Exanples of the resin for the transparent

resin stanpern itige Usles@cs§| 4 cOVBSHA, HDROPBRCHAYEEF the
resin, 15 polycarbonate resin, polyolefin resin (in
5 partaraparentanephousnipatyededte) lapet yest Eormedi hy the

pol ystyrene resin and epoxy resin. Fromthe
vifeudoiwitsy gietilhed  prlopethe esesintbempPsition aft the
curing, such as the nold-rel ease performnce, the |ow
hRFSSE DI O HRTUpet VI DR R ¢het s hapel 82abi ppeyof the
preferable anong these is anorphous pol yolefin, from
{ e ISR Ao Hhes SR | 0 ot , SHPEY BREBI &1 abhgD
these i.s polycarbonate resjn. The transparent,resin
S R AT SR bH RS ot oot ohhe BHs
p t i e- U 25 f h .

10 O I e b LS e e B asie

| nVeRL Qfk-e &%iﬂt&ftécﬂdi%i é)ntééﬁr?fj(if{@é i &?cl’tx 04 hgpin

ultravi ol et-curable res conmpositron of the present

1@ odtivRNt i U P 985 £h§ W L0k PT DA ¢ 1 ek AP ESc f ter
the actinic radiation include ultraviolet to near
the substrate and the transparent resin stamper are
bonded to each other, and then ultraviclet light
15 irradiation is conducted from the transparent resin
stamper side. Alternatively, the transparent resin
intermediate layer may be formed by the following
method (2): the transparent resin stamper is coated
with the resin composition of the present invention by
20 means of the above-described technique, thereafter the
resin composition is cured by ultraviolet light
irradiation, and then the transparent resin stamper is
bonded, with an optional ultraviolet-curable resin, to
the substrate in which the first transparent resin
25 substrate, the first recording layer and the first
translucent reflecting layer are laminated. Preferable
is the method (2}, because it permits easily

controlling the warping of the multilayer optical disc.
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ultraviolet [ight. Exanples of the actinic radiation
source include a | ow pressure, high-pressure or ultra
5 high pressure nercury |lanp, a netal halide |anp, a
(pul se) xenon | anp, an el ectrodel ess | anmp and an
ultraviolet light emtting dipode. The above-descri bed
cured product is also included in the present

| VRN TG od 0( 4 002 1 o Fof e £ 4181 & €£DE i PBoh YRS @Qéngglﬁe of
t he transparent resin internedi ate | ayer made of the

ahove -raliestdd etk formeoh @ ogitish , tigd t hesnapapegantesdye
or a phase-change material can be used. Exanpl es of

sutfamrerlb ;ilgamiin dyeblwmetaned et al Econt aanspgraad resin
dyes, polynethine dyes and pht hal ocyani ne dyes.
Exartpmedifat e usiyer piaste ohethgbn nther $ahe i nghnege as in
materials made of Sb and Te, containing one or nore

actdﬁuq;:?ess,esceﬁ@tfébp g% dﬁﬁ)T?lVDAélS%u Br,gseeral, p,

Ge, H Si, W Ta, 20 Zn, Ti, Tb Sn_and Pb.
Nﬁ?céld(f@rrbqu?é:‘? SR H R ol deTed o%°6ft}i*‘ﬁe0 HrEBehirst
TS P e 8% 5k oM %isc, or
p%ﬁ’caf 0'}1%& rt%sulbs’télﬁése L5 D ﬂ?e&' bf@-ﬁéé@"&’l&ged[oozz]

Fbrelnaf resen |nve ron 1s SCri

amr&ﬁfou?gg{}f e h GYD( 8 st fé‘?%r?ﬁl@ofr&ﬁ' @E? or

N resin or carponate resin
thﬁ:’Lévf;ﬁﬂ%?@rc?ﬂqttﬂeesﬁélééé’@pﬁérfgﬂﬁarﬂ’&tgsﬁﬂén én{«!ﬁélﬁ!sﬁ&rent

is not limted to a DVD disc, but can also be applied
t‘kéﬁrﬂ@@ﬁﬁé@'nﬁ&d@%ﬂ'ﬁﬁycarbonate is used.
[0020]

Examples of the resin for the transparent
resin stamper include acrylic resin, methacrylic resin,
polycarbonate resin, polyolefin resin (in particular,
amorphous polyolefin), polyester resin, polystyrene
resin and epoxy resin. From the viewpoints of the
properties of the 2P resin after curing, such as the
mold-release performance, the low hygroscopic property
and the shape stability, preferable among these is
amorphous polyclefin; from the viewpoint of the
material cost, preferable among these is polycarbonate
resin. The transparent resin stamper made of either
amorphous polyolefin or polycarbonate resin may be used
for the ultraviolet-curable resin composition of the
present invention.

Actinic radiation irradiation to the

ultraviolet-curable resin composition of the present




10

15

20

25

5 [0023] Exanples 1 to 12 and Conparative Exanple 1 An
ultraviol et-curable resin conposition of each of
Exanples 1 to 12 and Conparative Exanples 1, having
the conposition (parts by weight) shown in Table 10 1
was prepared. Al so, for eacg of Exanples 1 to 12 and
Conparative Exanple 1, a se 8nd ul traviol et-curable

r SR RAMOS A '\Pirhéka‘ée} NGide £OMPOSL i O @S0t Nathe

of the tfirst ultraviolet-curable resin conposition

sheown 4 Tall @ di wasi rap egh t ddv{ 9024 tdtnésrto be
noted that the abbreviations used for the individua

CIMRQSH il s Syt J N Bt Bdd eoBrehe agct DhlOWBadiation
R- 604: di oxane glycol diacrylate, 20 manufactured by
NigzporceKayekiude.g LdwhpieE84re f rhoyletpdessmee or ultra-
di met hyl ol diacrylate, manufactured by N ppon Kayaku
Cdi,ghltpk e SEVRTRA me rGumet hdmg propesteal riiabige atapp, a
manuf act ured by N ppon Kayaku Co., Ltd. 25 T-1420(T):

di (Ui h Wl opitie  aetekeei 50 de ke s srakmRcR e e by

Ni ppon Kayaku Co., Ltd. PET-30: pentaerythritol )

t MddEdigtet dflitfacitirtedl sy MofRn KEjakdPereTdgsgribed
21 M 315: tris[acry] oyl oxyet ].isocyanurat e
(R by Sl st Rate {4 e 8o

d%pent eQ%{hritol hexaacryl ate, manufactured by

Niﬁﬁgﬁi ayaku Co., Ltd. 5 TPGDA: tripropylene glyco

diﬁﬁﬁﬁhate, manuf actured by Cognis Co., Ltd.

For the recording layer formed on the
transparent resin intermediate layer made of the above-
described cured product, either an organic dye or a
phase~change material can be used. Examples of such an
organic dye include metal-containing azo dyes,
polymethine dyes and phthalocyanine dyes. Examples of
such a phase-change material include materials made of
Sb and Te, containing one or more additives selected
from In, Ag, Au, Bi, Se, Al, P, Ge, H, Si, C, V, W, Ta,
Zn, Ti, Ce, Tb, 8n and Pb.

Moreover, the resin composition of the
present invention can be used for both optical discs
and blu-ray discs having a structure in which a
peclycarbonate substrate is bonded.

Examples
[0022]
Hereinafter, the present invention is

described by taking as an example a DVD disc formed by
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NPG- 2P: neopentyl glycol polypropoxy diacrylate,
manuf actured by Dai-ichi Kogyo Seiyaku Co., Ltd. 10
LA: lauryl acrylate, manufactured by NFO Corp.

AM 30PG net hoxytri propyl ene glycol acryl ate,

manuf act ured by Shi n- nakanu 8 Chem cal Co., Ltd.
FA-512A: dicycl opentenyl oxyethyl acrylate, 15

MR ALt dcf%bk@hé‘" SO 1 ShEN £84 1 00 r pdPycd FHGEHEE resin

184: 1I-hy Xy cyclohexyl phenyl ket one,” manuf act ur ed

bys & BheSpadrigarheniesal s e dmpeSpeerhd Ré¥esent
2,4,6-trimethyl benzoyl diphenyl phosphi ne oxide 20

[ QR&EnHiRrepar atdtornl il eadl tata oV B adpses BuandamB)also be
each of Exanples 1 to 12 and Conparative Exanple 1,
arappialadhti o HBND eardl el A-was grepar ed by means of

the following four nmethods 1 to 4 by using the 25
ohittid¥dd ul travi ol et-curable resin conposition. (1)

There was used a transparent resin _stanper of 120 nmm

i ExditEneter] dritl 12 e GenRar &khes sbxa ng an

asperity pattern shape of 0.74 in track 22
0.3 min | afth Wt amt $12I%ﬁﬁﬂ%e?ﬂ%?95f§%%n of

PR o a@e%gwde A
Sy o R B P o

(e i A g, ook OGS 440 03, Bl Lot
Ofcdnfpa 2R iFRSIHkdr@yd 1,0 P&sddid i rdhesEeti@irable
resin composition having the same composition as that
of the first ultraviolet-curable resin compositicn
shown in Table 1 was prepared.
[0024]

It is to be noted that the abbreviations used
for the individual compositions shown in the table are
as follows.

R-604: dioxane glycol diacrylate,
manufactured by Nippon Kayaku Co., Ltd.

R-684: tricyclodecane dimethylol diacrylate,
manufactured by Nippon Kayaku Co., Ltd.

TMPTA: trimethylolpropane triacrylate,
manufactured by Nippon Kayaku Ceo., Ltd.

T-1420(T): ditrimethylolpropane
tetraacrylate, manufactured by Nippon Kayaku Co., Ltd.

PET-30: pentaerythritol triacrylate,

manufactured by Nippon Kayaku Co., Ltd.



the coated ultraviol et-curable resin conposition was
10 irradiated with a high pressure nercury |anp (80
Wcm in 600 ml/cn2, so that the ultraviol et-curable
resin conposition was cured. (2) To the inner

peri phery of a polycarbonatﬁétsubstrate (the first
substrate) of 120 mmin dia 15 and 0.6 M in

thi ckness’ i nuwhi eh @phgt{?cgifo#ﬁ%g%g% x%ﬁ‘elifg%ﬁgnurate

recording |ayer and t wer e

f OfERes £ e Bu e @F b IKAYARAR, EVD- 845, (884,

ul travi ol et -curab adhesi ve for use in DVD,

manuf act ur edpirya N @pp@nif@aﬁwh@tol Lhéxdaveglatppl i ed.
20 Then, the transparent resin stanper prepared in the

abmfd@tm&sd pbpoethpyer Kapeksuppl | edtal travi ol et -
curabl e adhesive in such a way that no air bubbles
5were incorpb@@@kd t aplr optede t ol yhel f distrglbserat e
by conducting spin coating at 2000 rpmfor 4 seconds.
25043y Eacthiggd presSegrl fefeur yLtdnp (80 Wcen) was
used for the irradiation fromthe transparent resin
stanper si dNF@ 40D POPRPRLY An@lYROS PA YEE@B%Y
ravi o] et - curabﬁe resin, composition was cu . Zg
(Alaﬁ@’ b3 s fRpEnt AT EST 74 SR AnpRt - %\iégln’é%y?e?%é%é u Co.,
Ltda di sc rel easi ng apparatus (manufactured by
Oigin Electrlc Cb Ltd.) to prepare the eval uation

sanpl e disc.p b h ness
10the transpar ent r@%yl §c€3gir%g%l grﬁ n‘]SP&é!;_ Jéégtﬁi gg{r)n
t i ess of the 2P resin |ayer and the second

ultraviol et-curable resin | ayer was found to be 50 m
5 pm 10 An mwatoisd! Ghe SRS €r BhSspPLYRS HIPRSL edcdflate,

manufactured by Shin-nakamura Chemical Co., Ltd.
FA-512A: dicyclopentenyl oxyethyl acrylate,
15 manufactured by Hitachi Chemical Co., Ltd.
Irgacure 184: l-hydroxy-cyclohexyl phenyl
ketone, manufactured by Ciba Specialty Chemicals K.K.
Speed TPO: 2,4,6~-trimethylbenzoyl diphenyl
phosphine oxide
20 {0025]
{(Preparation of evaluation samples A and B)
In each of Examples 1 to 12 and Comparative
Example 1, an evaluation sample disc A was prepared by
means of the following four methods 1 to 4 by using the
25 obtained ultraviolet-curable resin composition.
(1) There was used a transparent resin
stamper of 120 mm in diameter and 0.6 mm in thickness,

having an asperity pattern shape of 0.74 pum in track
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follows: the procedures down to the nmethod (4) were
the sanme as those in preparation of the eval uation
sanple disc A except that the first recording | ayer
and the reflecting layer fornmed in the eval uation
sanpl e disc A 15 were not fgrmed; thereafter, the thus
prepared preform of the evaluation sanple disc B was
CQat&th Wid s dun {81 rﬁﬁ&%m&wlzé@%ﬁlmfmﬁd height.
referred to as TFP)" solution of an azo dye having a

MBpH TR B 1S A O Nr e BY B €t & Ofa 0GRl 60 &Rrdl dcyclic
100-nm thick dye layer, 20 and thus the eval uation

S gl ye Ik Sin B teesd P e e dZEON OR 260 6 By, usanmgfabeured by
eval uation sanple discs A thus obtained, the
f ddawiGgrevialaata gsl ddribandtd/)rewim. cBodubte ednnand
by using the sanple discs B thus 25 obtained, the
f clemigheyr eval uEtd orr P avesn it oneitict esit amgge, r éstl gsof
t hus obtained are shown_ in Table 2. It is to be noted
t Hete ithl p7a Hed ke tes cukaly Lant TRl b pedBR P Hht ¥R Wi gpeapeyied
twi ce for each of the evaluyations to gr are 24  Taple

Y

2 209 )SHL I GRAT U Jf2% HePR et 21 3Qs? m*ﬁ%nt-,%l? BRTS

s R R e R
o dda P LAy J?cgfx{h&r%fgf gfgla&ng§§y££8HC£as

eSI on ranspar en resin er medi at e

e%ﬁlf c?:!qu:éci‘ﬁ% Gy Jxm%f@@g&fyrrﬁgﬁé@ryfl&gﬁ (80 W/cm)

Iation ["ayer were determn

Case adteney Nah, heo tt'Fl%tlQh%drﬂﬁsiﬂM1Qfléﬂ1Q:dﬂa§ﬂS@&Véiﬂn
resin intermediate | ayer nor the exfoliation of the

dympyelrt ot ufdLdwesd. marked with 0 (good), and the
case where either one or
{2) To the inner periphery of a polycarbonate
substrate (the first substrate) of 120 mm in diameter
and 0.6 mm in thickness in which an azo dye layer as
the first recording layer and the first reflecting
layer were formed, 2.5 g of KAYARAD DVD-575 (an
ultraviclet-curable adhesive for use in DVD,
manufactured by Nippon Kayaku Co., Ltd.) was supplied.
Then, the transparent resin stamper prepared in the
above (1) was placed over the supplied ultraviolet-
curable adhesive in such a way that no air bubbles were
incorporated, and bonded to the first substrate by
conducting spin coating at 2000 rpm for 4 seconds.
(3) A high pressure mercury lamp (80 W/cm)
was used for the irradiation from the transparent resin
stamper side in 400 mJ/an, and thus the second

ultraviolet-curable resin composition was cured.
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both of the adhesion and the exfoliation occurred was
marked with X (not good). 15 (Il) Evaluation of the
transfer performance fromthe transparent resin
stanper The transparent resin internediate | ayer on
whi ch the asperity pattern %f the transparent resin
stanper was transferred was gbserved W th a scanning

20 probe ni cwyscﬂp?en%é{glé@%%\%épéégen QPQM%QEWéSdeXd—

Sei ko I nstrunents e transfer percentages

(I 34l hy a4 adsherghda s Phgt BspasRenst YmRahEgEBured

were derived fromthe follow ng formulas, and the case
whey eortingi i rensd ©f 1 per s Nt Bge. Waso 95PeparaotReasalbation
marked wth 0 (good), and the case where the transfer
pesagriicagiis@s | ess than 95% was marked with X (not
good). Transfer percentage (land wdth) = land wi dth

25 of the tFamsparlkentnoesdnthat ethedihiekhayercf thad
width (0.3 pm) of the transparent resin stanper x 100

( Dramseafert pegsiant Hyfee(mepiahei bhvyer =a$ ablde SuRei ght

of the transparent resin jnternediate |ayer |and
heitghtktemd fntht iheres Bhshayent2pdst e stanped x

100 (% [0027] 1 Eval uation of the warpjng of _the

i S A 1o AP hh TSRt LR oY% nECYeR pERGP S SPhEm *
S | e di sc was neasured wth Pronetheus MI-146

mandfact ur ed by Dr. Schenk Co., Ltd. The cases where

e Tl SREHINA BAIEPl% O et et o
(ol M5FY: 99)procedures down to the method (4) were the
same as those in preparation of the evaluation sample

disc A except that the first recording layer and the
reflecting layer formed in the evaluation sample disc A
were not formed; thereafter, the thus prepared preform
of the evaluation sample disc B was coated with a
tetrafluoropropancl (hereinafter, referred to as TFP)
solution of an azo dye having a maximum absorption
wavelength of 600 nm to form a 100-nm-thick dye layer,
and thus the evaluation sample disc B was prepared.
[0026]

By using the evaluation sample discs A thus
obtained, the following evaluations (I) to (IV) were
conducted, and by using the sample discs B thus
obtained, the following evaluation (V) was conducted.
The results thus obtained are shown in Table 2. It is

to be noted that in principle, evaluation operation was

repeated twice for each of the evaluations to prepare



15 0 (good) and X (not good), respectively. (I1V)
Durability test of the transferred asperity pattern
The sanple disc was allowed to stand in an

envi ronnent of 80C and 85% RH (relative humdity) for
20 500 hours, and thereafte% the asperity pattern
shape was neasured with the §canning probe m croscope.
1T¥%bfer§entage of the change between before and after
t he d%rability test was derived for each of the | and

Wi gdfh E@g§%%€ﬁ%%a@9 el ot 1 AL PA L R8T QL O¥ERENCce from the

fornmul as; case where the percentage was | ess

t hare p9pavesnerkerh M dhpdr(good), and the case where
the percentage was 5% or nore was marked with X (not

good) . Changeofiersentiaget tanspdanedt hyesifl andmpedt Andéthe
after durability test - land width before durability
5t gxi)ycatiaomh é dé b befate derabiristglipgsvbgetoodvgnd the
Change percentage (land height) = (land hei%ht after
duraditreyce dsencctandened ghf beeordhssdanabf| £he
test) - land height before durability test x 100 (%
[ Oox8}spsgniTesesinrinherprediatantaved apd 8Pef usion
The foll ow ng test was conducted for tge 10 purpose |
ofo%‘%}élFJE%?‘F%gn%‘éc%%ﬁ?‘ég‘%i%ﬁ BBPI PEGOOEAERE Gyethe dve
diffusion intgo the transparent resin internediate
AT RS TS PR ot aFBC AR R RO RGnTAREy e ThES
sampl e_dj sc | S i p.an LEQNABOL
R T b N e RS
haw S, R0de L PET £2E 166 LRec¥eql 8y ehyWaswashedqwisbi
ng sd???c?ent%y. #ﬁe d?sc aftgr t g washi ng was
marked with O (good), and the case where either one or
both of the adhesion and the exfoliation occurred was
marked with X {(not good).
15 (I1I) Evaluation of the transfer performance from the
transparent resin stamper
The transparent resin intermediate layer on
which the asperity pattern of the transparent resin
stamper was transferred was observed with a scanning
20 probe microscope (SPI3800N/SPA300, manufactured by
Seiko Instruments Inc.). The transfer percentages
(land width and land height) of the asperity pattern
were derived from the following formulas, and the case
where the transfer percentage was 95% or more was
25 marked with O (good), and the case where the transfer
percentage was less than 95% was marked with X (not

good) .

Transfer percentage {land width) = land width



10

15

20

25

visual ly observed; the case where al nbst no absorption
of the dye was found was nmarked with (c) (very good),
the case where slight absorption was found was narked
with 20 0 (good), and the case where strong absorption
was found was marked with é (not good). [0029]

Al t hough the concerned sanp g disc for evaluation

ﬁg%qi onds, 19,8 - LAY ES fﬁ%éfﬁEHfgtéhf y%ﬁé+ land

ayer optical disc, the evaluation o
U LARSRAr @NI3 NESI A RURL NBdl 24 6h F AYET r&fh Dt amper x 100
sufficiently carried out wwth the sanple disc for
ev@huation. 27 As can be seen fromthe results shown
in Table 2, the ultraviolet-curable resin conposition
of the preskmndfuentdoresaddst ( Band hee pghif praabeed
required for the 2P resin in the nold-rel ease 5
pérefigihtamde fhreomtdrepgammsparentn rosiernsedhpee baver he
transfer performance fromthe transparent resin
stlansereidit ol mue) discthe ekarspargnt nre el wakpipgr
of the disc substrate and in the durability of the
t rdtfsf&red asperity pattern, has a dye-diffusion 10
suppr.ession ability even under high tenperature and
hiﬁﬁ”ﬁﬁnidity, and is excellent particularly in the

L SRR SR R, (R P Bf SRPMEDL L6810cace

oo, 33 UL S SO L2 £ comole

B 82l HlasH ah V% L dife {fdu & MRONEH marSfa&lured
by Dr. Schenk Co., Ltd. The cases where the radial
deviation at a radius of 56 mm was 0.4° or less, 0.4° to
0.8°, and 0.8° or more were marked with © (very good),
O {good) and X (not good), respectively.
(IV} Durability test of the transferred asperity
pattern

The sample disc was allowed to stand in an

environment of 80°C and 85% RH (relative humidity) for
500 hours, and thereafter the asperity pattern shape
was measured with the scanning probe microscope. The
percentage of the change between before and after the
durability test was derived for each of the land width
and the land height from the following formulas; the
case where the percentage was less than 5% was marked
with O (good), and the case where the percentage was 5%
or more was marked with X (not good).

Change percentage (land width) = (land width
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w Minrod xW ro mbLUOMIinN a AO 0 M
d cox Wa Q wbMo xW4) ri M NLOd N
W 4) ' -1 S10 a'00 M x

26
after durability test - land width before durability
test) + land width before durability test x 100 (%)

Change percentage {(land height) = (land
height after durability test - land height before
durability test) + land height before durability test x
100 (%)

[0028]
(V) Test for the resistance to dye diffusion

The following test was conducted for the
purpose of evaluating the suppression ability of the
dye diffusion into the transparent resin intermediate
layer under high temperature and high humidity.

The sample disc B was allowed to stand in an
environment of 80°C and 85% RH (relative humidity)} for
500 hours, and thereafter the dye layer was washed with
TFP sufficiently. The disc after the washing was
visually observed; the case where almost no absorption
of the dye was found was marked with © (very good}), the
case where slight absorption was found was marked with
O (good), and the case where strong absorption was
found was marked with X (not good).

[0029]

Although the concerned sample disc for
evaluation corresponds to a one-layer portion of the
multilayer optical disc, the evaluation of the
transparent resin intermediate layer can be
sufficiently carried out with the sample disc for

evaluation.
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O cCFCF ill r CA WNHIa4 OWHOMYIK ~"~.. ~
NOri IDHnj i WUMLUNU fYi 7. Hri a ™ H2 04
rn El NHm 43 004 r roHUO1”~"N¢cr saa~ b U
UA ro'COO0 rooroOw-Po-49roN : 0rnoO
" CDr-1 O04) 41 ) OO GZTWIA v~you" -H CDrp

Ef. 0O CDHOa?29 vy -,~ vuaoU InN ro E Lo
rH arox ﬂsmﬁaﬁjﬁg seen from the results shown in

Table 2, the ultraviolet—-curable resin composition of
the present invention satisfies the performances
required for the 2P resin in the mold-release
performance from the tranéparent resin stamper and the
transfer performance from the transparent resin
stamper; the obtained disc is excellent in the warping
of the disc substrate and in the durability of the
transferred asperity pattern, has a dye-diffusion
suppression ability even under high temperature and
high humidity, and is excellent particularly in the
mold-release performance from the transparent resin
stamper made of polycarbonate resin and in the warping
of the disc substrate, as compared to the disc obtained
from the composition of Comparative Example 1 not

containing the (A) component.
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[0C34]

The cured product of the ultraviolet-curable
resin composition of the present invention is excellent
in the properties such as the transfer performance from
the transparent resin stamper and the mold-release
performance from the transparent resin stamper, and
hence is useful as the transparent resin intermediate
layer in a multilayer optical disc having at least two

recording layers.
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[ 00341 The cured product of the ultraviolet-curable
resin conposi)i aiofardeyprasendi imyentaonylste and/or
excellent 5 in the properties such as the transfer

p erefigryrelrake dareem d ket ty lamls pdir 6 thesd ny Baeepezndnd
the nol d-rel ease performance fromthe transparent
resin stanpelB) andhdierrel ymerszdlonsitheldt@RAspar ent
resin internediate layer in a nultilayer optical, disc

haing at | S 4MoraPIleur iyl § afR7 5D SIPREAFIMRD for

1. An ultraviolet-curable resin c iti r
a multilayer optical Alsc accor&ﬁ gsté g aiﬁ 1, further

comprising (C) a compound having in a molecule thereof
at least two (meth)acryloyl groups.

3. The ultraviolet-curable resin composition for
a multilayer optical disc according to claim 2,
comprising 15 to 85% by weight of the (A) component,
0.1 to 10% by weight of the (B) component and 10 to 80%
by weight of the (C) component in relation to a weight
of the whole resin composition.

4. The ultraviolet-curable resin composition for
a multilayer optical disc according to claim 2, further
comprising (D) a mono(meth)acrylate compound.

5. The ultraviolet-curable resin composition for
a multilayer optical disc according to claim 4,
comprising 15 to 85% by weight of the (A) component,
0.1 to 10% by weight of the (B) component, 8 to 80% by
weight of the {(C) component and 5 to 40% by weight of
the (D) component in relation to the weight of the
whole resin composition.

6. The ultraviolet-curable resin composition for

a multilayer optical disc according to any one of



a multilayer optical disc conprising: (A) dioxane

gl ycol di(neth)acrylate and/or tricycl odecane

di met hyl ol di (neth)acrylate; and (B) a

phot opol yneri zation initiator. 2. The

ul traviol et-curable resin cqﬂp03|t|on for a

nultllayer optical disc accordlng to claiml1, further
Cogpaistng £&)s2 foapasRd F@ngﬂpbﬁna TB) e gnehe

east two (net acry gr oups

U|ﬁé@éé@l@ttﬁéfé@feaﬁe§éﬁsﬁoﬁﬁgsbklﬁBréorme@h)acryloyl
mul tilayer optical disc according to claim 2,

cogipbuss NgordPri Oe854nbyovengbe otlkbeefAX reanpasegntoup
0.1 to 10% by wei ght of the (B) conponent and 10 to
80&6ondyswenghdfofrihethi¢lotpappaeet trnacelydtten to a
wei ght of the whole resin conposition. 4. The

ul peavaetrethrutabl eriaskrrlabapoditidnetbylodpropane

mul tilayer optical disc according to_claim?2, further
cohpEraragyidiea ﬁﬁhé(ﬁﬁfﬁYé@ﬁyPgPEl&oﬁﬁ@GHQHUSat?he

ul traviol et-curable resin conposition for
nu@%9$%9%$r55%ré591dhgﬁaaeeaiaFﬁg FSlEFQPH#EHG glycol
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the' (D) conponéent rn re Iron
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resin COﬁ'pOItIO mul tilayer ptical “disc

aceps thodat oo agy QHSr@in3ﬂheCh@hﬂﬁm@thﬁaéry@ﬁ@éemebB%nd
compound (C) having in the nolecule thereof at |east
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nore selected fromthe group consisting of

t reomes hyt dhopropatecyciapeytahe]l oxyethyl acrylate, lauryl
acrylate and methoxytripropylene glycol acrylate.
8. The ultraviolet-curable resin composition for
a multilayer optical disc according to any cne of
claims 1 to 4, wherein the photopolymerization
initiator (B) is 1l-hydroxy-cyclohexyl phenyl ketone or
2,4,6-trimethylbenzoyl diphenyl phosphine oxide.
9. The ultraviolet-curable resin composition for
a multilayer optical disc according to any one of
claims 1 to 5, wherein a viscosity of the composition
at 25°C measured with a B-type viscometer is 30 to 800
mPa-s.
10. A cured product obtained by irradiating with
an actinic radiation the ultraviolet-curable resin
composition for a multilayer optical disc according to

any one of claims 1 to 6.



pentaerythritol triacrylate, ditrinmethyl ol propane
tetraacryl ate, tris[acroyl oxyethyll isocyanurate,

di pentaerythritol hexaacrylate, tripropylene glyco

di acryl ate and neopentyl gl ycol pol ypropoxy diacryl ate.
7. The ultraviolet-curable rgesin conposition for a
mul til ayer optical disc according to any one of

C'? {4 to R, mH@?Ef&RDEhS EQ@ggEEEaEE%EQEEi %”E%%”d

conprises one or ect rom the group
CORgESH1 PBoQhcdl g&@b@@@ﬂ%eew c@xyRt byl acrylate,
lauryl ‘acrylate and net hoxytri propyl ene glyco
acrylate. 8. The ultraviolet-curable resin conposition
for a multilayer optical disc according to any one of
claims 1 to 4, wherein the photopol ynerization
initiator (B) is 1-hydroxy-cycl ohexyl phenyl ketone or
2,4,6-trimethyl benzoyl di phenyl phosphine oxide. 9.
The ultraviolet-curable resin conposition for a
mul tilayer optical disc according to any one of
clains 1 to 5 wherein a viscosity of the conposition
at 25C neasured with a B-type visconeter is 30 to 800
nmPas. 10. A cured product obtained by irradiating with
an actinic radiation the ultraviolet-curable resin
conposition for a nultilayer optical disc according to
any one of claims 1 to 6. 9 35 11. A nultilayer
optical disc conprising the cured product according
to claim10.



