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BACKGROUND ART

Progress in information technologies in recent years enabled the transmission of
large quantities of information. Accordingly, there is a demand for an information storége
medium such as an optical disc having a high storage density so as to record and play back a
large quantity of information such as images, music, or computer data.

As an information storage medium having a high storage density, the digital
versatile disc (DVD) is becoming increasingly popular at present. The DVD consists of
two substrates, each 0.6 mm thick, bonded together with an adhesive. Inthe DVD
technology, a high storage density is achieved by employing a semiconductor laser that emits
light of wavelength A = 650 nm, shorter than that of the compact disc (CD), for the light
source for recording and playback and an optical system having a higher numerical aperture.

In order to record and play back video data for HDTV (High Definition Television)
which requires larger storage capacity, however, further increase in the storage density is

required. For this reason, research has been in progress on methods and information

VAV

*G00002*



. storage nedia (optical discs) for storing information wth further higher
density that would become the post-DVD next-generation storage technol ogy.
Japanese Unexam ned Patent Application, First Publication No. Hei

- 11-191240, for exanple, proposes to aéhi eve an increase in the stor age

capamty byfo ng a light _ transmjtin ayer. fro red
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'99) that an opti di sc aving the structure describ bove was

manuf actlmifoemammlamrerfevnccﬂmmg disadulpitae, agd béight tranamigting iag'htnmécref appl i ed
on the I] ti.ng. |la si de on the substrate t her eby
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achi evedofresilihtieds dependafp@rbmt applefatish.Or R&RrdiAPasd pMyidR back bpdhorsiage, that
i s about 2, 5 times the storage capacity of the current DVD. This new
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coryl 2t couRaatl A Shel. S able, Sormestll 00, MO Ch Jac. pasm ussta e
using a spin coater or the hke and irradiating it with ultraviolet light to thereby cure the
ultraviolet curable composition. There was a report (ISOM/ODS ’99) that an optical disc
having the structure described above was manufactured whereon recording and playing back
laser light were applied on the light transmitting layer side, not on the substrate side, thereby
recording and playing back information, and a high storage density was achieved resulting in
25G bytes of storage capacity on a single side, that is about 2.5 times the storage capacity of
the current DVD. This new storage medium is referred to as a “next-generation DVD”.

As the material used to form the light transmitting layer, it is generally conceived to
use an acrylate-type ultraviolet curable composition containing a photopolymerization
initiator as an essential component, namely an acrylate-type ultraviolet curable composition

which has been used as the protective coating material for the CD. However, the use of the



.3 conventional acrylate-type ultraviolet curable conposition involves
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i nfor natrF%’dr%Pt?d(&gf'éfQ%d‘P Qv§Tednpri sing the light transmitting |layer is
provi ded. To solve the problens described above, the present inventors have
i ntensively
DISCLOSURE OF THE INVENTION

Under these circumstances, the present invention has been made, and an object of

the present invention is to provide a method capable of recording or playing back
information on an information storage medium when using, as an irradiation light source,
light having a wavelength A of approximately 400 nm, especially blue-violet semiconductor
laser light. Therefore, a light transmitting layer having high light transmittance (85% or
higher) to laser light is formed and a composition containing a compound other than an
acrylate-type compound as a main component is used, as an ultraviolet curable composition
constituting the light transmitting layer, in place of a composition containing an acrylate-type
compound as a main component using commonly a conventional photopolymerization
initiator and, furthermore, an information storage medium comprising the light transmitting
layer is provided.

To solve the problems described above, the present inventors have intensively



.4 researched and have found that, when a conposition is prepared by m xing
an ultraviolet curable conposition with a nmalei mde conpound as a

phot opol yneri zabl e conpound, which does not require the use of a

- phot opol yneri zation initiator because the compound itself has a

hot opol ynmerj zation initiating function, and then light trapnsmtting
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ul t ravi dhfermatioredibrage medjuns cdrmprsifgthedighomarsnstiingtayer svhile sblvirestbe | i ght

havi ng an em ssi pn vel ength of 370.to 430 nm .wherein the ultravioplet
cur abi e CHHESER o1 BANG EUnaIePIRIPEY.of 1 ior b PESCUADGEHOR B DEBHPHPI &
conpound havi ngfitstasgRtr SRR prEBéif i eifo [stiRSteld o b heethdd Gt fdinghe mal ei m de
conpound used in the present invention does not require the addition of a

convent ipdayang Pasktinioonotien o an indermation siorage medivmswhicheomprprsuradipisgf® has
a phot j i Lt LAtk i of.. : ! ed film
*her by ARS8 el b ibhitng W1EAQ 80KRGR HEn o ip el SoFite

wavel endayerand a lighngashiwing 3a3@r imdd 30a tped ditmnd ah alttdviolgootabbpol yneri zat i on
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conbi natg39mnd, SvReRLY (15 d185¥ibME clilbll BRIpbsii¥A[d &L{ﬁu&&l@l@@&h&ﬁfb%&ﬂngésiﬁ@n a cured
filmand to inprove the functionality. Also the use thereof i n conbination

i ncr eas esntatrangie gempowfd Kaveedwin drimaye ngdeimade gmupdedhsinolesulsf r aw

materials for .satisfyi. requi red perfornances. Because of the necessity of
(nds. and propdPetRE R HER el E bERRSTat rBoS B0 neled B E: nat | on
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mel ei m %SQBQI{Q fedule E&%rption of light having a wavelength in a range from 370 to 430 nm
owing to the photopolymerization initiator.

The ultraviolet curable composition may contain a compound having an acrylate
group.

The use of various acrylate compounds in combination is very effective to impart
various characteristics to a cured film and to improve the functionality. Also the use
thereof in combination increases the degree of freedom in selection and decisions of raw
materials for satisfying required performances.

Because of the necessity of kinds and properties of the acrylate compounds to be
used in combination as well as manufacturing conditions thereof, the acrylates compounds
can be used in combination as long as they satisfy characteristics of the light transmitting -
layer.

In a first aspect, the compound having two or more maleimide groups in the

molecule may be a compound represented by the following general formula (1):



. ol ecul e may be a conpound represented by the foll owi ng general formula
(1): 5 (1) wherein in and n each i ndependently represents an integer of 1
to 5 and in + n represent an integer of 6 or less, RlLl and R12 each

i ndependent |y represents a hydrocarbon3bond conposed of an aliphatic group
or an aromatic group, GlL and & each independently represents any of an

et her band, an ester bond, a urethane bond and a carbonate bond, and R2
represents (A@ a (polyyether bonded ghaiR or a (poly)ether residue, (B) a
(pol y) ester nded chain pr a (poly)estar residue, (C) a (poly)urethane

bonded chain gt _ag(pc¢ rethang re | or (D) a (poly)carbonate bonded
chain or pol y) ggill’ E)Ho' aFé resi gl}e, havi Ay an average nol ecul ar

wei ght of 40Y,0 100, 00 nin whi ch an iphafic group or an aromatic group is
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group cSASPSIY 282 PIaNK EPUP Grathi Ri? ﬁér"d;%o b?-n‘{ 2 Rdeps Al y | ene
group, (dprefd@is A offak letiRk b¥hE AR eSEPbGhd, AlfkthabeAdhd add § ¥&boadK ¥ond laky Rene
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by l-cooremsent;ct_@) 2 (aply)qterrhepdedsseiptrsor afpoly)¢then fpyidun éB) porriplgsienbendedr a
ot o R o SO s, résRtueB RPN TR BORR SRR o1 Pprfifiy AL

whi ch ator(Bas {pady)earbogataibondgdahpinse agpbdlydcarionata retidug reaciphavinpgsarsdverageof
(1-B 1) a straight-chain al ne group, ..(1-B2) a branched. al kyl. ene group,
(153 af i eenctano nasPng MRl a8 abrast sl eragismatic Fenbi kyl ene
group, (bbn&R) thASughlaY lea SHéon@Béledtdd BB @B gfuplcofdikiyl Bt a PistRer tonBOMSed
through at | east one bond selected from(a) an ether bond and (b) an ester

bond. A asesighbond (gt urethanteorsk asd (i) ajcathonatedand.s directed to an

i nformation st i.um c rising.a light transmtting |a made of a
cured 111 of PRt F5Eheo e RORRPLE] Vil el bls AT Do e 0P g
and pl ayhslgedaiay lbg al ohipduad bihe Wehdtall R&RG1al(1 GiRtwiialy RNGNAIR |, €46hsSi on
wavel ength of 370 to 430 nm _ wherein the ultraviolet curabl e copposition is
an ul t radspsndantly gepipieatscnsisesarhanband selgrisd Agmythe R GaRsIHENS Al 1t or
nor e nal.gi m G I SQ; i rab
Conpos (TR ghe SOMMTR-A7) o JElcAm AR ifburt {EAs) ALyl B, & GRAR

a cycloalkyl alkylene group, G| and G, each independently represents an ester bond

represented by -COO- or -OCO-, and R, represents (A) a (poly)ether bonded chain or a
(poly)ether residue or (B) a (poly)ester bonded chain or a (poly)ester residue, each having an
average molecular weight of 100 to 100,000 in which at least one organic group selected
from the group consisting of (1-B1) a straight-chain alkylene group, (1-B2) a branched
alkylene group, (1-B3) an alkylene group having a hydroxyl group, (1-B4) a cycloalkylene
group, (1-BS5) an aryl group, and (1-B6) an aryl alkylene group is bonded through at least
one bond selected from (a) an ether bond and (b) an ester bond.

A second aspect of the present invention is directed to an information storage
medium comprising a light transmitting layer made of a cured film of the ultraviolet curable
composition, capable of recording and playing back by irradiating with laser light having an
emission wavelength of 370 to 430 nm, wherein the ultraviolet curable composition is an
ultraviolet curable composition containing a compound having two or more maleimide
groups in the molecule.

Also, the ultraviolet curable composition may contain a compound having an



.R2 n m6 acrylate group. In the information storage nmediumin the second
aspect, the conpound having two or nore nmaleimde groups in the nol ecul e
nay be a conpound represented by the general forrmula (1). BEST MODE FOR

" CARRYI NG OUT THE | NVENTI ON As descri be@ above, the ultraviolet curable
conposition for formng a light transmtting |layer used in the present
inventi&ﬂy? € 8%Unpound having itself a photopol ymerization initiating
function, andrg ﬂﬁriﬁfdﬂ&ﬁti&hﬁot&?@ nfdivin ROk QOdInY ABFdcE Alhd @npduntihadingtwbs not
required. Accordingly, an influence of an aromatic ring of nost

phot opoloy Fre mateaimitle gipunsan dhesmplecls mayybera empoand remescated by thhegenegalse of
redUCtiQQHﬂﬁaﬁle transmttance at a wavel ength ?, of approximtely 400 nm
can be conpletely excluded and high transmttance can be secured. The
mal ei m de conpound used in present invention can be obtai ned by

synt hesi zj tilizin I.SG i n Japanese Unexam ned

Pat ent M@ﬂ)E%R%A&&%m&%@fﬂﬁﬂmfﬁﬁill 124403 and ot her known
technol ogi es. AlisERledlABbHe tEOMRABE BSraBlR dBlipbVbR kGifofikinghl 1fhe ONPOSI ti on
used to forma light transmtting layer in the present inventlon

pr ef er attapsthdEnglagenrused in thepiresehtcinganienas a tompouna haging itseiftah such a
structur a coating conposition suited for plicati and coating can be
cast |y reisReBaR Rt BIR PR CitiioR tneiBere i Bt R PRtloB mERRIAlY ) ¢ ng
in vi ewifitialoR®& not réduided! eActdi@ingBNhe HfluefcddfRheiabhtic igyof thestf urt her

inprove the light transmttance, raw nmaterials are preferably selected in
the syntPhewpelysterizadoniRitators denat Shertisdnand lereders dhe epuse ot edneion ip thesi ni | ar
to the j i J f

appr oxi nar oy AL IS Bl i BnalB i0nf colBEELERACh brchigdend 1
| i ght t magismartstataeewiiebe sciurggl. a conmon phot opol yneri zation initiator, it

is assuned th the same adverse influence is.exerted when the
pol yneri zabl ea[ijﬁﬁ%agﬂﬁﬁ § ?%IP?U“H&@C‘% HePressnbipgERen Gan e Ofofal'?egi B fective to
secure f&?rﬁlt'ﬂesﬁfiﬁ@ Sfflikiha MecCteSinol S dis¥bNed ik ApamdseUmdah A8 Pateft ABPlidkidnan
ultravi ol et curable conposition for light transmtting | ayer by preparing a
mal ei m dérstBeisatien NavHayl a1 24403 @nd othet knewi techaplegies.ar omatic ring in a | ow
an amount as  pe maleimide compound as an ultraviolet curable composition used to form a light

transmitting layer in the present invention preferably has a structure of the general formula

(1).  With such a structure, a coating composition suited for application and coating can be

easily prepared.

Although the maleimide compound may have an aromatic ring in view of the
structure, the content is preferably low. To further improve the light transmittance, raw
materials are preferably selected in the synthesis of the maleimide compound.

As described previously, similar to the case where absorption of light having a
wavelength A of approximately 400 nm due to the aromatic ring contained therein lowers the
light transmittance when using a common photopolymerization initiator, it is assumed that
the same adverse influence is exerted when the polymerizable compound itself has the
aromatic ring. It is effective to secure high transmittance of the light transmitting layer to
obtain an ultraviolet curable composition for light transmitting layer by preparing a
maleimide compound having a structure containing the aromatic ring in a low an amount as
possible.

The ultraviolet curable composition used in the present invention preferably

contains a maleimide compound as a main component and an acrylate compound and other



. possible. The ultraviolet curable conposition used in the present invention
preferably contains a nmaleimde conpound as a mai n conponent and an
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The objective information storage medium can be obtained by applying an
ultraviolet curable composition containing a maleimide compound prepared from the above
compounds on a previously prepared substrate comprising a reflection film and/or an
information storage layer, and curing the composition using a conventionally known
ultraviolet curing technology to form a light transmitting layer.

This fact means to provide a method of recording or playing back information in an
optical disc system using blue-violet laser light having an emission wavelength X in a range
from 370 to 430 nm as irradiation light and to provide an information storage medium which
can be used in the system, that is, high storage density optical disc.

The present invention will now be described in detail.

The ultraviolet curable composition used in the present invention contains a
compound having two or more maleimide groups in the molecule (hereinafter referred to as a
maleimide derivative), and preferably has a structure represented by the following general

formula (1):



. eonpound having two or nore mal eimide groups in the nol ecule (hereinafter
referred to as a naleimde derivative), and preferably has a structure
represented by the follow ng general forrmula (1): 8 (1) wherein mand n
-each independently represents an integér of 1 to 5 and m+ n represent an
integer of 6 or Iess, 1 and R12 each independently represents a

hydr ocarlbon conpgsed| of an al iyhatijc group or an aronmatic group, Gl

and & ela i dependentl represent of an ether bond, an ester bond,
a ureth ng bopt;—Rhid- é? atRi2bdhd, # d ReDrepresents (A) a (poly)ether
bonded chaim{or a (poI )ether residue;—(B) a (poly)ester bonded chain or a
(poly)ester r@si due, a (poly)ur@than "onded chain or a (poly)urethane
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havi ng Qbms%%n&r(eyﬁuréﬂan%bn& aall ¢l Rt deydRReor@l oup, (1-B5) an aryl
group, and (1-B6) an aryl al kylene group is bonded through at |east one

bond sel ect ed If fherompound obthsesenerehivranis (( bmein pesferablyb®ndnd Speedchi ¢
exanpl es;, eﬁe}ltlg @%{%&tﬁlts rf{;lf)lﬁﬁj c%rbc}?l"gonarsglegt%{l #o'frmnte%go& COn§1ts 1?4 gntg(il iy P)gng

al kyl ene groups ene groups ups
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T o
2 ob RS (., et e, L n 43 oY Syl R gt o1
- met hy| {pelyjedrsrésjduss (B) o (pdy)esterrbarivet chain oamépdlylestaeregiduapsch having an
average molecular weight of 100 to 100,000 in which at least one organic group selected
from the group consisting of (1-B1) a straight-chain alkylene group, (1-B2) a branched
alkylene group, (1-B3) an alkylene group having a hydroxyl group, (1-B4) a cycloalkylene
group, (1-B5) an aryl group, and (1-B6) an aryl alkylene group is bonded through at least
one bond selected from (a) an ether bond and (b) an ester bond.

Specific examples of R;; and R,; include, but are not limited to, straight-chain
alkylene groups such as methylene groups, ethylene groups, trimethylene groups,
tetramethylene groups, pentamethylene groups, hexamethylene groups, heptamethylene
groups, octamethylene groups, nonamethylene groups, decamethylene groups,
undecamethylene groups, or dodecamethylene groups; alkylene groups having a branched
alkyl group, such as 1-methylethylene groups, 1-methyl-trimethylene groups, 2-methyl-
trimethylene groups, 1-methyl-tetramethylene groups, 2-methyl-tetramethylene groups, 1-

methyl-pentamethylene groups, 2-methyl-pentamethylene groups, 3-methyl-pentamethylene

groups, or neopentyl groups; cycloalkylene groups such as cyclopentylene groups or



. et hyl - pent anet hyl ene groups, 2-nethyl-pentanet hyl ene groups,

3-net hyl - pent anet hyl ene groups, or neopentyl groups; cycl oal kyl ene groups
such as cycl opentyl ene groups or -R11-GlL R2 n m9 cycl ohexyl ene groups;
-aryl al kyl ene groups haV|ng an aryl gr8up on the main chain or side chain,
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at | east one h on group se t he group consisting of
stralghnepﬁuﬂdun&bbﬁhénedqunﬁn. br anched alkylene group, cycloal kyl ene

group, and ar r.oup i s, bopded thr h an ether bond; (b bonded chain

or residue cory%%‘ggla eg?m(’lﬁﬁ ng@g%ogaecﬁ%frwrorlwﬂ‘é@?%fbr gﬁhhc\q/lé(ieaglét FpPcul ar

wei ght afm#édd tbo 100, 000 and one or nore repeating units in which at | east

one hydrocarbond group sel ected fromthe group consisting of strajght-chain
1§

al kyl endahg bepsie an@ﬁwlwewym&d ofr(pely)ethasy dpIsiot hreing ag pvrIpee @ﬁlwhayl
group i - r r
Gonposed SFiEanys' a0 B 63 S mbigitheabid piiidBth SIMR R nidtSLEHE, |
pol ycar kepay sertecamll filorn elsé gtmap abndihimgaefdiraight-cfain alkglbhagroag, Hn'gncéﬁed atkyleneng
(poly) et her havi ng an averag | ecul ar wei ght of 40 to 100, 000
and one gg?upmgy ogl égﬂ'@ﬁ‘f BERYPs i arl 3rﬂuWW%‘f&‘F%§i‘tan ﬁ?? s'ocar bon group
sel ect egb 5 QGﬂdeH%hgthHE’es‘?&I&sdo%ﬂoQéH o (pdlyHé&ted @olyﬂpﬁmn@hkw&a@ b RURar
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group, cycloalkylene group, and aryl group is bonded through an ester bond;
(c) a bonded chain or residue composed of (poly)carboxylic acid {(poly)ether (poly)ol} ester
having a polycarboxylic acid residue at the end, which is obtained by esterifying (poly)ether
(poly)ol having an average molecular weight of 40 to 100,000 and one or more repeating
units in which at least one hydrocarbon group selected from the group consisting of straight-
chain alkylene group, branched alkylene group, cycloalkylene group, and aryl group is
bonded through an ether bond with di- to hexa-carboxylic acid (hereinafter abbreviated to
polycarboxylic acid);
(d) a bonded chain or residue composed of (poly)carboxylic acid {(poly)ester (poly)ol} ester
having a polycarboxylic acid residue at the end, which is obtained by esterifying (poly)ester
(poly)ol having an average molecular weight of 40 to 100,000 and one or more repeating
units in which at least one hydrocarbon group selected from the group consisting of straight-
chain alkylene group, branched alkylene group, cycloalkylene group, and aryl group is
bonded through an ether bond and an ester bond with polycarboxylic acid;
(e) a bonded chain or residue obtained by ring opening of (poly)epoxide having an average

molecular weight of 100 to 40,000 and one or more repeating units in which at least one



. having a pol ycarboxylic acid residue at the end, which is obtained by
esterifying (poly)ester (poly)ol having an average nol ecul ar wei ght of 40
t.o 100,000 and one or nore repeating units in which at |east one
“hydrocarbon group sel ected fron1the nghp consisting of straight- chain
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Examples of the (poly)ether (poly)ol constituting the bonded chain or residue (a)
include polyalkylene glycols such as polyethylene glycol, polypropylene glycol,
polybutylene glycol, and polytetramethylene glycol; and ethylene oxide-modified compound,
propylene oxide-modified compound, butylene oxide-modified compound and
tetrahydrofuran-modified compound of alkylene glycols such as ethylene glycol,
propanediol, propylene glycol, tetramethylene glycol, pentamethylene glycol, hexanediol,
neopentyl glycol, glycerin, trimethylolpropane, pentaerythritol, diglycerin,
ditrimethylolpropane, and dipentaerythritol. Among these, various modified compounds of
alkylene glycols are preferred.

Examples of the (poly)ether (poly)ol constituting the bonded chain (a) include, but
are not limited to, copolymer of ethylene oxide and propylene oxide, copolymer of
propylene glycol and tetrahydrofuran, copolymer of ethylene glycol and tetrahydrofuran,
hydrocarbon-type polyols such as polyisoprene glycol, hydrogenated polyisoprene glycol,



. propanedi ol , propyl ene glycol, tetranethyl ene glycol, pentanethyl ene
gl ycol, hexanediol, neopentyl glycol, glycerin, trimethylol propane,
pentaerythritol, diglycerin, dltrlnethylolpropane and di pentaerythritol.
“Among t hese, various nodified conpound al kyl ene glycols are preferred.
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plants.

Examples of the (poly)carboxylic acid {(poly)ether (poly)ol} ester having
polycarboxylic acid at the end which constitutes the bonded chain or residue (¢) include, but
are not limited to, (poly)carboxylic acid {(poly)ether (poly)ol} ester having polycarboxylic
acid at the end, which is obtained by esterifying (1) polycarboxylic acid such as succinic
acid, adipic acid, phthalic acid, hexahydrophthalic acid, tetrahydrophthalic acid, fumaric acid,
isophthalic acid, itaconic acid, adipic acid, sebacic acid, maleic acid, trimellitic acid,
pyromellitic acid, benzenepentacarboxylic acid, benzenehexacarboxylic acid, citric acid,
tetrahydrofurantetracarboxylic acid, or cyclohexanetricarboxylic acid with (2) (poly)ether
(poly)ol described in (a).

Examples of the (poly)carboxylic acid {(poly)ester (poly)ol} ester having

polycarboxylic acid at the end which constitutes the bonded chain or residue (d) include, but
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epoxidated soybean oil, epoxidated castor oil, and aliphatic epoxy resin such as epoxidated
polybutadiene.

Examples of the (poly)ether (poly)isocyanate constituting the bonded chain or
residue (f) include, but are not limited to, (poly)ether (poly)isocyanate obtained by the
reaction, to be a urethane, of polyisocyanate and (poly)ether (poly)ol, for example, aliphatic
diisocyanate compound such as methylene diisocyanate, hexamethylene diisocyanate,
trimethylhexamethylene diisocyanate, tetramethylene diisocyanate, lysine diisocyanate, or

dimer acid diisocyanate; aromatic diisocyanate compound such as 2,4-tolylene diisocyanate,

dimer of 2,4-tolylene diisocyanate, 2,6-tolylene diisocyanate, p-xylene diisocyanate, m-
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Examples of the (poly)ester (poly)isocyanate constituting the bonded chain or
residue (g) include, but are not limited to, (poly)ester (poly)isocyanate obtained by the
reaction, to be a urethane, the polyisocyanate described in the bonded chain (a) with the
(poly)ester (poly)ol.

Examples of the (poly)ester (poly)ol used in the reaction with the polyisocyanate
include, but are not limited to, e-caprolactone-modified compound, y-butyrolactone-
modified compound, 8-valerolactone-modified compound and methylvalerolactone-modified
.compound of alkylene glycols such as ethylene glycol, propanediol, propylene glycol,
tetramethylene glycol, pentamethylene glycol, hexanediol, neopentyl glycol, glycerin,
trimethylolpropane, pentaerythritol, diglycerin, ditrimethylolpropane, and dipentaerythritol;
aliphatic polyester polyol which is an esterified compound of an aliphatic dicarboxylic acid
such as adipic acid or dimer acid and a polyol such as neopentyl glycol or

methylpentanediol; polyester polyol such as aromatic polyester polyol, which is an esterified
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ester bond, and particularly preferably (2) a (poly)ether bonded chain or a (poly)ether residue,

each having an average molecular weight of 100 to 100,000 composed of a repeating unit

having (1-B1-2) a C,.54 straight-chain alkylene group, (1-B2-2) a C;.4 branched alkylene

group, (1-B3-2) a C,.4 alkylene group having a hydroxyl group, and/or (1-B5-2) an aryl

group, or (3) a (poly)ester bonded chain or a (poly)ester residue, each having an average

molecular weight of 100 to 100,000 composed of a repeating unit having (1-B1-3) a Cy.54

straight-chain alkylene group, (1-B2-3) a C;.,4 branched alkylene group, (1-B3-3) a Cz.24

alkylene group having a hydroxyl group, and/or (1-B5-3) an aryl group.

The maleimide compound-containing ultraviolet curable composition used in the
present invention must have proper ultraviolet curability. Therefore, a particularly
preferred one is a maleimide derivative in which Ry and R represent a C.s alkylene group,

G, and G, represent an ester bond represented by ~-COO- or -OCO-, and R, represents a
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isocyanurate, di(meth)acrylate of diol, which is obtained by adding 4 or more mol of
ethylene oxide or propylene oxide to 1 mol of neopentyl glycol, di(meth)acrylate of diol,
which is obtained by adding 2 mol of ethylene oxide or propylene oxide to 1 mol of
bisphenol A, di- or tri(meth)acrylate of triol, which is obtained by adding 3 or more mol of
ethylene oxide or propylene oxide to 1 mol of trimethylolpropane, di(meth)acrylate of diol,
which is obtained by adding 4 or more mol of ethylene oxide or propylene oxide to 1 mol of
bisphenol A, tris(2-hydroxyethyl) isocyanurate tri(meth)acrylate, trimethylolpropane
tri(lmeth)acrylate, pentaerythritol tri(meth)acrylate, poly(meth)acrylate of dipentaerythritol,
caprolactone-modified tris[(meth)acryloxyethyl] isocyanurate, poly(meth)acrylate of alkyl-
modified dipentaerythritol, poly(meth)acrylate of caprolactone-modified dipentaerythritol,

hydroxypivalic acid neopentyl glycol diacrylate, caprolactone-modified hydroxypivalic acid

neopentyl glycol diacrylate, ethylene oxide-modified phosphoric acid (meth)acrylate, and



. irsocyanurate, di(nmeth)acrylate of diol, which is obtained by adding 4 or
nore nol of ethyl ene oxide or propylene oxide to 1 nol of neopentyl
glycol, di(meth)acrylate of diol, which is obtained by adding 2 nol of
"et hyl ene oxi de or propylene oxide to 11| of bi sphenol A, di- or

tri(meth)acrylate of trio i ch i.s obtaine ding 3 or nore nol of
et hyl engzhél%néé’ Xb‘%’%?%‘g‘ff? 3h<gla£€ci QCJ%) sphorif %4 Pn&efqhi%%’(‘iy?é?'hyl ol pr opane,

di (met h)acryl af1go @krelia@lbe usshNCHnyIS2-phiralidind, dvyylagieidighotine] viApli@idapble Of
et hyl ene_oxi de or propylene oxide to | nol of bisphenol

A
tri s(2- Auiskgasrolpetnm; visy)agetata(@methaqrikia apiddmpineaylamidend-hy| ol propane

tri(met r I i r cryl ate of
di pent a0y SRy B 1acPRRRAR, YRy R R AR T <Rt YRR )
i socyanuieaésf, pol y(nmeth)acrylate of al kyl- nodified dipentaerythritol,

ol y(nmeth)acryl ate, of .caprol actone-npdified,.di pentaerythritol,. .
oy oxypi val | EaplES L SRR CGAT et g Pk B e st bindentmiondite ey
hydr oxy plo¥ahdrizaBleintbnoRRPREMdE, baH € Rbt 1HhRE 16! B819est&@tadiyifBe paKiethRr odi f i ed
phosphori ¢ acid (neth)acrylate, and 16 ethylene oxide-nodified al kyl ated

phos phoracylaies, dp¥yeachylates.andueethageggrlates.e can be used

N-vi nyl - 2- pyr 0l | o\ i Vi L m e, . Nyl

capr of act am - JoT A SEFidherth Rp RN ortte et bRl gl

hydr oxy nkihfilinae (ikdaca ate@bmiFoliydhdiiyes Bidleo adebiphosphéticddiyy br £t her
conpounds ., thereof. Exanples of the polynerizable aoligomer which can be
used i n deENMIvEdhsrepf i incorparated Hup (hessompesitionyp he fwther frhange thegiardngss anot
limted ; , es, and
ur ot handTAmRRYHESofpail K Ahe LlarR HEHAF b (RARKLAIGT erGRR o AEIOISS

| ayer nadrpaitetly 06 cantndttlad eladtivity niddulns, acémpdrhfiwdy pblatreric polymenctatiavi ng a

skel et on made of phosphoric id.or a erjvative thereof is incorporated
into t h&°tBRP iSP@bﬁ.&W?f&aﬁ%&q‘g&Hﬁaﬁ%‘b ¢ JECTRY ss, a (meth)acrylate
conpound havi fgncd ther@Rimiierdeekadfe UseB ithe praskihvaiioHmss AN a nol ecule is
incorporated. To control the elasticity nodulus, a conparatively polyneric

pol yner iPhatopelymesigatiihiaiiatiog dencionpbplateinitiateslisnef usedhepicalliih s long as

i ncor por, i W] i Y i ) i ntion
ae o pReRteet LA pledthe HVGAGh A foF e SoriRBlty ed B BIRRRLE i 660
used, based adliyg inksadcongt asabilifyechekéegtbe ahotitds Pppasehy welghgrahdon are not

cur abi | (/e RU Y Helelo MRS DA eAp g e e BrereP il Ghg:
LS DRI AEheS, Bt BRORLALIL MOl el 20 5011
2- chl or dtitetythenraddipherstiphasphipe axige, 2- ensz—Z-dimethylamino-l-(4-
morpholinophenyl)-butanone-1, and bis(2,6-dimethoxybenzoyl)-2,4,4-
trimethylpentylphosphine oxide. There can be used an intramolecular cleavage type
photopolymerization initiator such as benzoylethyl ether, benzyl dimethyl ketal, 2-hydroxy-
2-methyl-1-phenyl-propan-1-one, 1-(4-isopropylphenyl)-2-hydroxy-2-methylpropan-1-one,
or 2-methyl-1-(4-methylthiophenyl)-2-morpholino-propanon-1-one and also there can be
used a hydrogen abstraction type photopolymerization initiator such as benzophenone, 4-
phenylbenzophenone, isophthalophenone, or 4-benzoyl-4’-methyl-diphenyl sulfide.
It is also possible to use the photopolymerization initiator in combination with
sensitizers, for example, amines which do not cause the addition polymerization reaction
with the polymerizable component, such as triethylamine, methyldiethanolamine,

triethanolamine, p-diethylaminoacetophenone, p-dimethylaminoacetophenone, ethyl p-

dimethylaminobenzoate, isoamyl p-dimethylaminobenzoate, N,N-dimethylbenzylamine, and



.trimethyl benzoyl di phenyl phosphi ne oxi de, 2-benzyl-2-di net hyl am no- 1 -(4-
nmor phol i nophenyl ) - but anone- 1, and bi s(2, 6-di net hoxybenzoyl) -2, 4, 4-

t:ri met hyl pent yl phosphi ne oxi de. There can be used an intranol ecul ar

“cl eavage type photopol ynerization inidfator such as benzoyl ethyl ether,

benzyl dj pet.hyl ketal ,  2-hydroxy- 2-nmethyl -1, -phenyl-propan-1 .-agne,

Ut st o Mo deteins . ZALH e arnBre o RO SR seriztie . |

- (4- et hiidatir apd eRydehsiBzdre Pﬁéﬂiriﬁﬂﬁ sEHEQBRROAr thbse WHiSh aRbupkisét ih RSIuBilERN be
used a hydrogen abstraction type photopol ynerization initiator such as

benz ophehdrrarable copmpangnianddopins ivpar vitesislat pamegsbiibne, or
4-b |-4' - - di ' t. js.. '
oot opol yrer 1 A0t oo RERLed H b BfesehlintchuBh R BORT Raf bl Budd 6y {2

exanpl e,puaposa@$ inthéasingddfimet with tiscsubkteatachdbed doatedpml ympbikieaingahe c@ad tilran
onent, such as trjethylamn

wi th the pol rizable co e, .
met hy! di f’étaﬁﬁ%;r{ﬁa ifoREol ot Sriat gAY P ,n_lrﬂ@w‘fjétsws Aitarsart dacdyire Rpiae not
p- di met hyhAdd BOAGBIRRAGREH G 1&&% %ggmsﬂfne&{dgx kﬁﬁbﬂ&?&&@@&@po]ymﬁa@mﬁd

p- di net hyl am nobenzoate, N, N-di enzyl am ne, and

4, 4' - bi sftudiriee syifagddm®) benzophenone. As a matter of course, the

phot opol yner i tnivogt.oi Hi i(i at o %)nd t he sensi ti zer gret El;lef erg&s{% setl.ect ed
fromthose which are"# 5 PPar 9F a%fsug‘ats‘il?lfﬁrs’iaﬁlgm M EoreMes fE¥f"%hd do
not i Npahhibltbis| @lvraGlol: apsrbEsHiamd tétarddhtd 41 GOpPRERSideh@NwHiBEah Be LB&] iAr esent
i nvention, surfactants can be used for the purpose of increasing affinity
wi th t heogthiaationvath e sampesitier useddn sheorressahinygntine carubeesetiithoubanya resul t
of cont rgk; h I . Jncd yde, but
are not TiRlon3IGAFR hEpRaGhe, RATRHRR AR SuBli A st R

sili cones, acrileiutraaplet yurebls compdsitidn usedliin ehespredeacinaattton iCprefeabliyonal |y

known def oapers, asticizers, antioxidants, thernopolynerization
i nhi bi t 3}"%‘}‘{%‘1%‘85‘; tsmﬁraagsm%%@, I isadoned s ReSOlRE aupiiusey higent s,
whi ch caiindiudt Us@ivdniis bhahd B W doBsiblae m%ir{g' RO cHRpkitidh inhfie Pr esent

i nvention, can be used without any ‘limtation as l'ong as the curability
and charfaen of p shirk il the yiscesityed pfafenablyraontyolied impaiangsifromhidOub 268 imPlacst

curabl e 1] ' 2 present .invention i s preferabl |l iquid at
mor mal - (oienEplrath YEEE bph iR fE Ay G ¢GbhElon § BaRpERRR ke d Y geq
the anuhattphgficalgronties of the edmpasition igelflaawphgsi 0 pedpetties oY cursd filtn biee
conpositign,in the formof a thick film the viscosity is preferably

cont r ol 1584eq fpr 4hs nfRymafipn storags mYmBOo nPas. In the preparation of the

hysi cal  propererEhsol FndeagRaThS pRgalafof BRY ARckBh Bl AhE RIS on IS

t he cur adajpi premageghatgnformdtiérorecomied on tlor infirimatios storagg dayee @i nonchanged, i.e.,
abnormality of pits of information recorded on the information storage layer does not arise:
components in the composition, which cause neither crystallization nor phase separation
under the conditions of a coating temperature; leveling properties capable of providing
smooth and uniform wet surface in a short time; less causative agent or ions which corrode
or deteriorate the coated surface; minimum solubility of a gas which can suppress curing;
transparency which enables the composition to be highly transmissive to ultraviolet light
before and after curing; elasticity modulus of the cured film in a specific range; minimum
water-vapor permeability of the cured film; minimum shrinkage ratio of the composition
after curing; and excellent absolute measured values with respect to the respective evaluation
items and minimum change in absolute value between the ordinary state and the exposure to

high temperature and high humidity for a long time. The ultraviolet curable composition is

prepared so as to meet all standards or approach these standards as closely as possible,



. Exanpl es of standards for the preparation and selection include the

- following on the major prem se that information recorded on the
i:nformation storage |ayer is not changed, i.e., abnormality of pits of
‘information recorded on the informatioh®storage | ayer does not ari se:
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filmin cangppieiigfa refleaingd] iImntaminaid onvehe hevwapeds cpaesppablinitd yecotdddhe cured
film m.njnmum shrinkage ratio of the conposition after curing; and
excel | edbfonBaiMiePsRHEdr ed val ues with respect to the respective

eval uation iR, @Mnmsmdmgbpé@am%yid@n@basmn%o%na@éhﬁfﬁse%tii»@gﬂe boRrqr di nary

state and the exposure to high tenpérature and hig umdity for a long
ti me. THernula K Bvas@nhessentialatsimpopentpodiatmain compoment pad & thudiafuaetianal neet  al |
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now be derehidielidbavivaya GhetR)abiydsyl @ebipdRRGUBsididrdithpclRAPAM dPtidgillyc

substrate, conprising an information storage |layer and a reflection film
formed OWIng syt gmeunt of A phefiogolymetizatiasringiaffirsc- shaped pl astic substrate

compri sing & Fafelflio0foh id BolBFLAMEHChphE MRV ERIESS <5 AL LSAPAGI NO L0
recorded information, 1S p ébare . en, cgnp05| Ion I's prepared by
usi ng a iclonpeticrdstompe tyenoettie metdl Hidmgambthah thefcormpokizion 19 cuasd anireskaingi al

conponent. .and a mai.n conponent and a.mul tifunctiqgnal, (nmeth)acrylate having
two or aﬁl}}g&(rﬁgpﬁéghwgﬁmg,hgnbtgar@pmam ek ARt Riae an@ﬁ@fﬂ)da%@ﬁmﬁ
havi ng anforhidipabmbO@Weddir@Up as a subsidiary conponent and optionally
using a small anount of a photopol ynerization initiator. The conposition is

appl i ed on t heAdihg sysieraoé drrgsliatiom witls wireviokat dighio adlgsh ragisgiontsiigemimdyobarat i on
st orage " film an hen.the coppositian i s cured
1 rad ooy bR TEbR cbnfughe tel g PERE Hohd A el Siagl
t hus obthalidé lagngmedpin padssite aerairg peh, high sresmtd @BrcaiylaapeamEineMlariys t he
syst em of 'br r adj a;[l&gn wth ultraviolet light, a flash irradiation system
may be 888U i4o8% vlaa&m_gé Hebtdp Pesdereblyin asangedinm SPO s (O0JAN" As a
lanp, for examifpugh iEthfknedd driftaidrt RnsoRHMT i BRULRHBHGY E¥rdg@TP. NI gh
pressure nercury |anp, and xenon | anp
medium is commonly set in a range from about 3 to 200 um, the thickness of the cured film
must be sufficiently controlled because it directly exerts an influence on the light
transmittance.
The light transmitting layer in the information storage medium is preferably
transmissive to laser light used in a light transmittance of 85% or more. When the light
transmittance is less than 85%, reflected light intensity of laser light is decreased, and thus
the resulting optical disc has poor reliability.
The methods of recording on or playing back from the information storage medium
will now be described.

Recording on or playback from the information storage medium is conducted by

irradiating with blue-violet laser light having an emission wavelength of 370 to 430 nm.

EXAMPLES



~can be used. The dose of ultraviolet light is preferably in a range from
500 to 20000 J/ nR2. Although the thickness of the light transmtting | ayer
i-n the information storage nediumis conmonly set in a range from about 3
“to 200 m the thickness of the cured fl19m nust be sufficiently controlled

b it di tly exerts. an .j.nfluence . on,the. light ._transmttance. The
Lront tr ansm (BEmeeseayBreiqhonll hedeSihas fodeal by e ot BaP R S5 of or abl v
transm $5daM@1dsy) budiSlot lilndfell ta!aRsk Tt Bxahples. InaRs folloane Exathpl8d Yafs al¥or €.

]
Wen the light” transmttance is |less than 85% reflected |ight intensity
of | asebylweight uniesglethermisespectied- t hus the resulting optical disc has poor
reliabi lTieEtyEx o [Tet hods of recording on or playing back fromthe
i nformation’storage nedium w Il now be described. Recording on or playback
from the infolngid methed dekeibeddiapindss UnexdhinteBatbit ApplicadomtHing W th
bl ue-viol et | aser |ight having an_em ssion wavelength of 370 to %0 nm
EXAMVPLES ubbeatiprdNe, 1dsleAf03. pobpronykens alycolrdi-d analeing aqerﬁt%tnéhqms@ REY of
Exanpl e : Exanpl; i LM hase . In the
fol |l ow E%Eﬁéxﬁgérlr% es, 6‘2?%%13(2?@0&) g‘?“%ﬁygﬂm‘ﬁ g!sag V{)t er WB‘SBZ(VS %%sgﬁ. Test
Exanpl e ultrdgvioletheiratde natkrdéscri bed i n Japanese Unexami ned Pat ent

Appl i cati o Firs Publication No. 11 - 124403, pol ypropyl ene glycol-di-2
mal ei m (t;%Stm%Esynt hesi zed from mal ei m deacetic acid and pol ypropyl ene

gl ycol (nol ecuh JestWxiagiple 1,10 traMGhpsRsetRs dyicol Wi-Drmuibialigd acewdiabl e
material. Test Exanple 2 In Test Exanple 1, polytetranethyl ene ether
gl ycol - dvothesizaddiom qealejpudescetic agjdantbrglyietameirena hicl traleedareveighty and

Goser b0y ah BT dho ok OB e blend Bhdine Pl SlIRab I R 105t on o
11 - 1244BBcatiwve Nis dd-12440h wab tised\ds ahedtrapticleddueati@inaterial in plagel 'fce of
Phot opoITyMERTASRTERY St EATRFGOSEES. of pol ypr opyl ene. gl ycol -dr-2.
nal ei M desEGehfies W@ﬁ%ﬁr@bg&g%glg,‘ggﬁzﬂgh%i%g?)acet ic acid and pol ypropyl ene
gl ycol (nol ecul'ar wei ght: 1000) " using the nmet’hod described in Japanese
Unexani ned Pat3@dtartagppolyatapylene glycol-diFiblaleimideccetals, sybkbiesized from124403
maleimideacetic acid and polypropylene glycol (molecular weight: 1000) using the method
described in Japanese Unexamined Patent Application, First Publication No. Hei 11-124403
and 20 parts of ethylene oxide-modified trimethylolpropane triacrylate were mixed and
dissolved at 60°C for one hour to obtain a pale yellow transparent ultraviolet curable
composition.
Test Example 4 (using no photopolymerization initiator)

In Test Example 3, 80 parts of polytetramethylene ether glycol-di-2 maleimide
acetate synthesized from maleimideacetic acid and polytetramethylene glycol (molecular
weight: 650) using the method described in Japanese Unexamined Patent Application, First
Publication No. Hei 11-124403 in place of polypropylene glycol-di-2 maleimide acetate and
20 parts of ethylene oxide-modified trimethylolpropane triacrylate were mixed and dissolved
at 60°C for one hour to obtain a pale yellow transparent ultraviolet curable composition.

Test Example 5 (using 1 part of photopolymerization initiator)

In the same manner as in Test Example 3, except that 19 parts of ethylene oxide-

modified trimethylolpropane triacrylate and 1 part of benzyl dimethyl ketal were used in Test

Example 4, an ultraviolet curable composition was prepared.

Test Example 6 (using 5 parts of photopolymerization initiator)
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to Test r’% dl|€an Conparative Test Exanple 1, the curability of the
By

conposi tjl"eétrm peghildyi on with ul travi oI et light and the Iight

rensm ence ol B FHERLOL T 5T o DB B bl Rc s
Cur abi | iihfpriAstian dtypige Medim%Mrﬁﬁillﬂqelﬁereﬂ 160 Hodelfor Puripy ¢ th\élpIrUce'ssﬂ t he
manuf aCtoL%rcSrlr?g thtehcomposmon was evaluated.

On a 100 nm thick aluminum disc-shaped polycarbonate substrate having a
diameter of 12 cm as a metal thin film of a composition, about 2 g of the composition was
dropped in a generally circular shape using a dispenser and was then applied while rotating
at 1000 times'min” ' for several seconds using a spin coater in a thickness of about 100 pm.
Using a UV meter UVPF-36 manufactured by EYE GRAPHICS CO., LTD. and a belt
conveyor type ultraviolet light irradiation apparatus equipped with a concentrating medium
pressure mercury lamp (with cold mirror, lamp: 120 W/cm) controlled at an ultraviolet light
intensity of 5000 W/m?, a minimum ultraviolet light dose (J/m? ) required to complete curing
was measured. The completion of curing was confirmed by the surface curability in a
methanol wipe test of rubbing the film surface using a wiper impregnated with methanol,
and inner curability in a scratch test using a pencil. In the methanol wipe test, the time of
the point where rubbed marks did not remain on the film surface was regarded as the

completion of curing, while the time of the point where no scratch arises on the film is

regarded as the completion of curing in the pencil scratch test (using a pencil having
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poi nt ere no scratch ari on the filmis, regakrded as the tion of
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After curing, the cured filmwas pee[lagl% 1off fromthe glass substrate and
the transmttance of the cured film as™a sanple was neasured at a

wavel ength X of 400 njm using anl Sirtdcavi ol gtTHiECRI Ng Lot onetjer
UV- 3 100temanuf act ur ed| Vigeditymadzu Cor por atji on. _Wien tlhe |ight transnifttance
was nedsyred, the val UG 4 gma speRhiliyphot| sheability transmiftance
(J/m?) (J/m?) (%)

Test Example 1 2000 250 750 90

Test Example 2 1800 250 750 90

Test Example 3 900 300 800 88

Test Example 4 900 300 800 88

Test Example 5 900 200 600 85

Test Example 6 900 150 400 70

Comparative Test

1100 800 800 48
Example 1

As is apparent from Table 1, the respective materials and compositions of Test



,can be approximated to the value of laser light. Table |I SurfaceThick
filmCured filmlight ItenViscosity curabilitycurabilitytransmttance
(unit)(nPa-s) (j/M)(j/M) (% Test Exa ggl e 1200025075090 Test Exanple
‘2180025075090 Test Exanple -3 )90030088088 Test Exanpl e 490030080088 Test
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Test nple 1 and Test Example 2, 88%in _Test Exag(l e 3 and Test Exanple
4, or sdi)samwlerbslﬁd Tﬁkgmleleé WR % i TestiExsmnle 3 and Tess Rxampleghar 85% in Test
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results ve excellent characteristics. |In contrast,
transm tis apmeermfroife&reseﬁaemﬂm ell Garaples bave eXcqlbent shapdcteristiconvent i onal

phot opol yneri zation i or was 0% ile the |ight
transm ttance Bf° %%%#%éra?&{tta%ﬁﬁeﬁ Wé?gvﬂ‘q‘ﬂg WEF‘t i on
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48% As is apparent these results, the photopol yneri ‘zation initiator

can be usasmitignehef ¢0rawahY%TeSbEt<amsleriowherslmt @epmpnsitipneconpining apyunt of 5

ggg/;[ ; of oHyén%oRQ RHfte ttp[?e & n%z)tuna WA %n}y & G6h hSag%Peak§d aﬁp%renl? frolfduced to

these results, the photopolymerization initiator can be used in small amounts, but is not
suited for use in an amount of 5 parts or more because the light transmittance is expected to
be reduced to 70% or less.

As is apparent from a comparison between Test Example 6 and Comparative Test
Example 1, i.e. comparison between the maleimide derivative-containing composition and
the composition containing only a conventional acrylate-type compound, each containing the
same kind and amount of the photopolymerization initiator, the light transmittance
noticeably increases from 48% to 70% by using the maleimide derivative in place of the
acrylate-type compound.

As is apparent from the above results, when light transmitting layers are formed by
using the respective materials or compositions of Test Example 1 to Test Example 5 and
information storage media comprising the light transmitting layer are provided, it is made
possible to provide a method of recording or playing back information in an optical disc
system using blue-violet laser light having an emission wavelength X in a range from 370 to
430 nm as irradiation light.

One example of the manufacture of the information storage medium will now be
described.

A disc-shaped plastic substrate comprising an information storage layer and
reflection film formed on a substrate in this order, or a disc-shaped plastic substrate
comprising a reflection film laminated on the unevenness corresponding to recorded

information is prepared.
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subst r atwith wittakioget dighteto, foon adighi wansshitipe dayet, s abtainipgtan aptical clisepshiapddng a
reflectiio rfni tI.C§n Itan‘i nat %d on the unevenness correspondi ng to recorded
i nf or mat' TSR r}ﬁ%rﬁlﬁ?g& W% Then, a conposition is prepared by using a
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and a main _conpgnent and a nultifunctional nmet h) acryl ate having two or
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irradiation with ultraviolet Irght, a flash irradiation system may be
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exanpl e, a%sxgﬁ{aﬁlae hal i de | anp, nedi um pressure nercury | anp, high pressure
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lght t rt?arr]lgrmstsfvie rt]c()J lalsgryl?éht iu?edt igea liigrlll]; ?rgr?é?r&iittgr?cesotf %g&g(?r more. When the light
transmittance is less than 85%, reflected light intensity of laser light is reduced and thus the
resulting optical disc has poor reliability.

When using the ultraviolet curable composition used in the present invention, an
excellent information storage medium can be obtained because of high light transmittance.

The methods of recording on or playing back from the information storage medium
will now be described.

Recording on or playback from the information storage medium is conducted by
irradiating with blue-violet laser light having emission wavelength of 370 to 430 nm on the
light transmitting layer side.

An information storage medium obtained by previously forming unevenness
corresponding to information on a disc substrate, forming a reflection film thereon, and
forming a light transmitting layer on the reflection film is exclusively used for playback after

irradiating with blue-violet laser light having an emission wavelength of 370 to 430 nm.

While an information storage medium obtained by providing an information storage layer on
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ah influence on the light transmttance. The light transmtting |ayer in
the informati on storage nmediumis pref@?‘ably transm ssive to | aser |ight
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Consequently, a method of recording or playing back information in an optical disc

system using blue-violet laser light as an irradiation light source can be provided and also an

information storage medium with high storage density can be realized.



.vi ew of manufacturing technol ogy as conpared with a conventi onal
~ultraviolet curable conposition whose polynerizable conpound is only
conposed of an acrylate-type conpound_and to provide an information
‘'storage nedi um having high |ight transfPttance at a wavel ength ~, of
approximately 400 nm Consequently, g TR od of recording or playing back
information in an optical disc syst n1u5|ng bl ue-violet laser light as an
irradiation |light source can be provided and also an information storage
nedlun1mnth hlgh storage density can, be realized. 25 CLAIMS 1. A nethod of
recor di Efge& of ﬂﬁﬂﬂ&ﬁ’@%kﬁlf@ﬁla&ﬁn pﬁfaaﬂtrxfﬁﬁm@wns&t@aa@@eﬁ@m .um

whi ch ¢ r at
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vavel endtiagplcssgablg camgosifpn E?QPHaFH St ?Wﬁ Beetist heripean eaisE s tion i s
an ul trayiwledlgth 78D 430 A Adletdi P the QM4 A6 181 difatle CQTPENIHIch RAW uNgavier OF
more mal ei m de groups in the mol ecul e. 2. The method of recording or

pl ayi ng dvsable eomMpOSHQnN epntaiming A componnthhaving Brcoerageremealéinride groops iithg t o
claim1l, whenein the ultraviolet curable conposition contains a conpound
havi ng an acryl ate group. 3. The nethod of recording or playing back
information on an information storage nedi um according toclaim1l or 2,
wherein § havj ng two or nore mal ei mde groups in the nplecule
is a cor?prﬁlﬁ nﬁ%f%fgrs?ﬂr@@gw Playing back duieHpatiwy fay a qusmaﬂplaste&aage npedgum (1)
wher ei n J¥arathento @BERA 1, wﬁméﬁnﬁﬁwﬁpﬁ&ﬁ%@ng&lﬁm indf cém%i G and m +
n represent an i ntegér of or less, R11 an |ndepen ently

r epr eserlaying amagrdatagbaw. bond conposed of an aliphatic group or an
aromati c group, GL and & each independently represents any of an ether
bond, an ester bond, a urethane bond, and a carbonate bond, and R2

r epr esers. Thé Metidod mbéldr&in@% ph@'ﬂ{kﬂ%cﬁ o fin&lonfor( #0IOrAat1eh stofipk Miurk B) a
(poly)ester bonded chain or a (poly)ester residue, (C) a (poly)urethane
bonded cKaPHingrtoglaimd| 9n%s veerrim ehe qoemoaud;ha\ang D) ormOTsONglpERidp gFape ihonded

chain or n{gp@g»e)lgg g@ga@gd{ﬂg S"d bgﬁf&ﬁ ?\Wn@%eﬁ&al AYELAYE).mo! ecul ar

wei ght o or an a}onatlc gr oup
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wherein m and n each independently represents an integer of 1 to 5 and m + n represent an
integer of 6 or less, Ry} and R, each independently represents a hydrocarbon bond
composed of an aliphatic group or an aromatic group, G; and G; each independently
represents any of an ether bond, an ester bond, a urethane bond, and a carbonate bond, and
R, represents (A) a (poly)ether bonded chain or a (poly)ether residue, (B) a (poly)ester
bonded chain or a (poly)ester residue, (C) a (poly)urethane bonded chain or a (poly)urethane
residue, or (D) a (poly)carbonate bonded chain or a (poly)carbonate residue, each having an
average molecular weight of 40 to 100,000 in which an aliphatic group or an aromatic group
is bonded through at least one bond selected from the group consisting of (a) an ether bond,

(b) an ester bond, (c) a urethane bond, and (d) a carbonate bond.

4. The method of recording or playing back information on an information storage medium

acording to claim 1 or 2, wherein the compound having two or more maleimide groups in the



i*s bonded through at |east one bond selected fromthe group consisting of
- (a) an ether bond, (b) an ester bond, (c) a urethane bond, and (d) a
carbonate bond. -R11-Gl n m4. The net hod of recording or playing back
‘information on an information storage Aedium acording to claim1l or 2,
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of a cured drbpPand®{1-Bogan hltyrl alkiyRheerauipria Bbiedca anioash bt 10akt oﬁ@B@:’Qi Rikted
recording and playing back by irradiating wth laser |ight having an

eni ssi o %\@Ia@r?&f’ﬁ bgnd aryh(by gn gsier bend. wherein the ultraviol et curable
conposition is an ultraviolet curable conmposition containing a conpound
having two or nore nal eimde groups in the nolecule. 6. The information
st or age frédi infarmetion sorage neddimicomprising erightitradseniting fapek alade of wcaiet dilm
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curable composition is an ultraviolet curable composition contammg a compound having

two or more maleimide groups in the molecule.

6. The information storage medium according to claim 5, wherein the ultraviolet curable

composition contains a compound having an acrylate group.

7. The information storage medium according to claim 5, wherein the compound having two
or more maleimide groups in the molecule is a compound represented by the general formula
(1) of claim 3.



