18 MAR 2005 | DESCRI PTI ON RECORDI NG AND PLAYBACK METHOD BY BLUE- VI OLET
LASER LI GHT AND | NFORVATI ON STORAGE MEDI UM SUl TABLE THEREFOR TECHN §/MAR 2005
FI ELD The present invention relates to a nmethod of recording and pl ayi ng
back information on an information stolage medium or optical disc
conprising at least a reflection fjil alight transmtting |ayer nade of
a cured filmof an ultraviol et curldBp R!:%'Hﬁg‘gi tion (hereinafter "light
transmtting |layer nade of a cured filnm is abbreviated to "Iight
transmtting layer” and is used in conbination) and an information storage
| ayer for RECORDENG WD PaiAY BARH MEGUHGID BY BLUE-Fi@EERI. ASRRMGHA AMDat es

to a nethod of recording . a i i 0 irradiating the
disc with a | aserlwﬁ%k/&ﬂ&gﬁgm B@ﬁﬁwmmﬁn@*%ﬁim capabl e of
recordi ng and pl ayi ng back information on the information storage nmedi um

using a blue-violet sem conductor |aser as a |light source. Furthernore, the
present TREEMNICaL FE[dres to an information storage nmedium conprising a

light transmitting |ayer which s highl r ansm ssi v o.laser light.in a
bl e~ i ol et | VPSRN HieBBVOH IS EsACRARR AP RFOTBPBATGELYiRe Do dRIAERoRt.
t echnol ogi &5 f8imi-86% @E?ir%g;eﬁﬁédisﬁ%wosﬂca hﬁggﬁgaﬁgg%ng?t RAEstf refIbAIEIAH@Mehi | €s

of information. Accor y, there'is a _ an information storage
medi um suatsmagingiayep tiadalof dicsed Hdmi afgn althavidleistupatde eordporstian /(hsreiradiet o

record and,play back a |arge quantity.of Jinfar i Qn ch as..i es,
misic. oriED it er etk S iy TPl GrdR e TR BBV REREER: o1
storage gensiuted intddgbkaBiohRhnd MEhsiialiénh Sofe (HPlorined BRGOIb&EAtE.NCT easi ngl y
popul ar at present. The DVD consists of two substrates, each 0.6 mmthick,

bonded tBajtcHary.Abe preagnt seMeatip elatestoractibof xeeedig agylaxingbegk st or age

g Tty ) i . . ) gt Liaht of
donst LY o B YS R L 809, SRS RAEIA hEREK HhShiBi i | O of
| i ght secipable of o¢cordingad payagdaph afbackioard tenindpinadah seysieenediavii Nng a

hi gher nuneri glal agertur,e. n order tci, record and play back video data for
HDTV ( Hi AR PIusr e ishsepurendusion faser a3 ight SQes-res | arger storage capacity,

hovever, furthggudpabRAaR prisehhBvekiRnaeRed@Rah InfornSatioh @thgadedibRr this
reason, research has beéen’in progress on nethods and information 1 8 MAR
2005 2 comprising a light transmitting layer which is highly transmissive to laser light in a blue-

violet wavelength region.

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 storage
i 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 irnages, 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



storage nedia (optical discs) for storing information with further higher
density that would becone the post-DVD next-generation storage tep&mMRdmﬁ
Japanese Unexam ned Patent Application, First Publication No. Hei
11-191240, for exanple, proposes to acBieve an increase in the storage
capacity by forming a light ‘transmtting layer froma cured filmof a
speci fi ey mede ©EpHp SHcsbior sieEng uﬁaléﬁ@}t%‘swmé8%’11’@hh’(§h§’h@ﬁ“é‘f§bFWi‘@at i on
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as to aI nunerica rture a laser that emts |ight

having a WaVEJa@:B@sb [ﬂiex@:ﬁm&ldmawﬁlt rpbRtatcAOPirfiAublibitioh Ne Hdiontien 240 dor a
wavel ength ? of 650 nmof the |aser used for the DVD, for exarrpl e, a
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achi eve the higher storage density. The disc  structure | ?uch that a
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conpri ses rea ormati on are orrre on a C substrate, and
a |light the :iaa"ssnu?tethfngthled}‘é}i) ﬂnd:eampleaa blwenaalef semtafdueater ldserlzaving st cur abl e

conposi tion havin hi ckness, of ou 1 mmis for .t her eon_dependi ng
on The ASRHEANBHC R ARG S D490 BatR berher Braieh SOTEaRT: ad. ou
by i rradicadiiity drfiep)ay ek W iffofr@aRndi Nng or pl ayback laser light through the
light transmttin ayer, not on the substrate side of the disc, thereby
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coat er ogirvchee b4 doelh alnd ai1Eﬂadioatﬂlfihganﬂtan\é\hﬁohnblﬂldﬂ auiaQt Blyel (29Bta reedtharfehy
cure the wultraviolet curable conmposition. There was a report, (1 SOM QDS
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on the Iight transmttlng | 'ayer side, not on the su str e si de, thereby
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using a spin coater or the like 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 uliraviolet curable composition

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



conventional acrylate-type ultraviolet curable conposition involves various
probl enms. Most notably, this conposition has a |ow viscosity that maqlgepwi]tz 5
difficult to forma thick film of a uniformthickness of about 0.1 mmt aqﬂ
i's required. Even when a thick filmof about 0.1 nmcan be forned, the

acryl ate-type ultraviolet curahle conposition.requires it to .increase the
dose of ERCRIPEN eryaieyfepe At asIel FER S SEmPIRI Y Sy oS Problers.
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curing p or man requi renents ower productivity and

det er i or af 4 afiferdm tHiekniess afravati (h net draageregedidumEvenbben atlick filmof ebmsi ng
probl ens i n the manufacturing process. An%gg tH]e probI.Fm;i_ t he Qgcessity to
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unreact ed product or the resi anount of by-products o

phot opol yiestbr @t beomlded, itiioadeoito ensoreemsiefsciory ¢trmglpegflormancansiihesei ng | ayer
after curing. Al sq the hot opol ynmerization j.nitiator. often has an aromatic
g as. FpPEETRdrs o aR e aLocku g and e prelitn b B o Re i aaE DAl
light of s%svi@té'?{hlt%@%ﬁbiﬁgﬁfobﬁ%ﬁgmemlaﬁlﬁifméx% prarélye to the aromatic ring

included in the light transmtting layer. This |eads to | ower |ight
transnittance dmmengieprabgnh the mcenpp loicrrasethy anoentthe hat nakes t he

recordin nd | ayback. qf .t he.information i e 1.n
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overcone. DI SCLOSURE OF THE | NVENTI ON Under these circunstances, n{g}ggﬂ%
ton

present Phelenelyorerigatioraiinterdaacasanth tha hgby rosmeting (ayer HrESERDET nit is
to provi Eﬁotgg@ghﬁgga&&g:ﬂﬁla%r%ﬁeﬁ%ﬁ?ﬁlgéﬂa%aﬂfs riRF%’hﬂg)l&%ﬁf strh@L R M4 pn on an
on rage nedi

i nf or mat um when using, as an Trradiation I'ight source,

| i ght hawdsnl, sbseaetgngireases fifr liahpafoxiaed aiggh 4 00appreximspacsd ¢ hip duke vethgi ol et
sem conductor, laser light, Therefore,. a light.transmtting.layer having

hi gh |1 gROTAISTENE PEHEE s S B e gas e TR e deE ed and o
conposi t haRskRBh& [l Wa R GRIPPHNGRE:NRAelNATD B, thaGhileatier feyfaigoanaound as
a main conmponent is used, as an ultraviolet curable conposition

const i t uplayhackef the yiformationamithe megiumyrstablg o, 1 e &voptt casee BARRFSIDIG. onl 1S

cont ai ni ng.,80, AN ALLARE) nGOROHAS Ao nABRLGUMARERL. HY AdrpgToN! Y 2
conventi onal “phot'opol yieri zati on Pnitlacor and, rthernbre, an

i nf or mat ragpiet ashgeffediwovacmme.i sing the light transmtting |ayer is
provi ded. To solve the problens described above, the present inventors have
intensively 18 MAR 2005 4

DISCLOSURE OF THE INVENTION
Under these circumstances, the present invention has been made, and an object of

a 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 X 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 transnutting
layer is provided.

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



researched and have found that, when a conposition is prepared by HIXIW?
ultraviolet curable conposition with a nal ei ni de conpound as a § MA 2%5
phot opol yneri zabl e conpound, which does not require the use of a

phot opol yneri zation initiator because tKhe conpound itself has a

phot opol yneri zation initiating function, and then a |light transmtting

| ayer i stopearpiad ang bays |f¢}§3'lddhétu1’~’é@1 A COMPOHBPRBOrena E=di by midBe %%mr%ﬂt 0
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t heref or &@&@&kﬁq@u@ﬁhé eeadi ]ﬂﬂt(@ibl)ﬂh@iﬁaﬁ@n hagod lﬁe‘c@msmm osmpend itselfdbs ai n
an information storage nmediumconprising the light transmitting | ayer
whi | e soPRetaRelymeTizaiaviBdiaksg &llcﬁﬁﬁﬁéélﬂfm# h@ﬂﬂ@eﬁﬁm%@wewé@rmqw present
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directed r écor n on an

i nf or mat lnxghlﬁt&azfsﬁgmwmdlhm viotst melcltbgmmasmg ah renastncmtwmgslmth o3 1 weDon
st orage nedi um conpri si n%at |l east a reflectjon film an information
st or age mmafsyéﬁh%lﬁ@racqlna@ ofreeaidRROF PliyNgRAsk HaERatEn, Bt dWBPiPm of an

ul travi of,eb el ﬂl%'t ngt%}dr@#ﬁs&%ﬂ?ggﬂgig%sﬁmﬁbmﬁ“»ﬁ]% Qﬂivﬁﬂ i ght

havi ng an em sSSi on rem rein t ravi ol et
cur abl e dmmlnaskstofonalilﬁ"acaurimg tec]mdl@gyet Thwe,abé presmmwhtibmhas aentcaimpiateyt. a
e mal ei m de The mal ei m de

conpound havin Wo or

conpound used %r?t ﬁsh?pﬁ?t@}ﬁ? prewémvegﬂgu leﬁ%?t? @alﬁq%é‘ ?fﬁgcmﬂﬂ’@ﬂrl on of a
conventi Bﬂ?in gRfaek ARBIMARI idd BforidAtibh &oflg ebﬁ&ﬁﬂﬁewﬁxhﬁ cERPPOtralifaiifg hn has
a photopolyrerization initiating functlon capable of formng a cured file,

t her eby nﬁknrmﬁglontstorpgg@ﬁmum campreinged leassorgiccoen Bim.anghformaupngiozee
wavel e ng l:' ghqqpans?aargnn SYaSIaHnaée?’ gf g cure? qu 9f Bﬁ)uftra% ori)er:}%tu?f%% ymerization

initiat OI’ ravi o e conpositlion nmay COI’TpOUI’]d

havi ng aEbIﬁﬁdSSYﬂlfﬁ‘I BT dp.a sﬁbﬁrdiléientﬁflas\tﬁliglﬁl!ﬁvﬁhgrayi|e&i1ﬁ;1cm)m§0¢]€i€§h bh370 to
conbi natl on is very effective to inpart . varjous characterjstics to a cured
filmand ?z%minmyhsw thealwgiielet omalls compogiden tsifg Wigaioleh@ralle cPmPeShieh nati on

| ncr easeg, JiiRideol GfpRindHaS I, 35‘ nﬁﬁé RRidiAkeARuiSH i ABRcOle. F AW

materials for satisfying required performances. Because of the necessity of
ki nds and propé&he n@elmﬁdd¢w1}amn9haa¢demdb¢rpmm*d$mteot1@ed0ﬂ$s®d réguircdhddi nat i on

as well act uri ondi t | ons 1 er eo e acryl ates can
bo used PIEEN! patTsanau PRRgbbE PR el o AR e PR T PRt | oh
transm t phétgpolymysikatidinRiating $inctsh egiabld FefofAMP ALELAEIVI, MBert WO @KingOr €

mal ei m de groups in the nolecule may be a conmpound represent ed b)é t he

fol | owi naosg E}aqe dpesy q}h;pg)n@g})ofhghtgxawmg pwawelength 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):



O\N--R11-G1 R2 2-R 12-Nn 5 M(l) wherein in and n each independe tl¥
represents an integer of 1 to 5 and m+ n represent an i nteger of@'gll&R 005
| ess, R11 and R12 each independently represents a hydrocarbon bond

conposed of an aliphatic group or an arématic group, Gl and & each

i ndependently represents any of an ether bond, an ester bond, a urethane
bond and a carbonate bond, and R2 represents (A) a (poly)ether bonded
chain or ;a (paly)ether residue, (B) (poky)ester bonded chain or a

(pol y)estler rgsidue, (C] a|(poly)uretihane|bonded chain or a (poly)urethane
resi due. a (pgl )carbonate b chain or a (poly)carbonate

resi due, |eAch Navihg 2nTadr ¥ge " wol CU|E wei ght of 40 to 100, 000 in which
an aliphatic™§roup or ah arjomatic gr i bonded t hrough at | east one
bond sel ected $rom the gPoup consistPng of "(a) an ether bond, (b) an ester

bond, (c),a urethane bond, an d) a carbonate b . Jdn.the firs ect,
the conpBURATHAATG TG THFPRBFE Heerir Bengroitae e ol herashie e “he a
conpou ndin@:‘f%efr bee oenes A, bt Rl @ck idepdhdehieiepfkdntaadyfibeai®as Bond

i ndependently represents a hydrocarbon bond selected fromthe group

consi st i eypdsed pf amaliphatiggretipyrormsomatinugrou, 15 1 Go qaph insigptadestie gr oup,
(I-A3) an_aryl. alkylene.group,  and (- A4 ; , Gl
tnd & cleRstadpERbanEre Rl allpront LheuPr X B taBlle GG, MR,
-0CO-, afeghrd3ents €AY 8§ RtHeAbordedrbhin) B talipsly o eekidiea( B) Dfpoly)edigdiopiiet her
residue or (B) a (poly)ester bonded chain or a (poly)ester residue,  each
havi ng afhaiRges RpdYsereEsidas. (pdpelyrethans tondedehainpy 3 PoRAPEhaRe 'F¥E: one
organi c qr St ( ;

ot rai gt P B Rt Bhard SIch Oy o AP SR B sl Syebmabhadn averpge o)
an al kyl mwécglaowgidhaef AQ tal 00,000xywhigh augl;jphatic Brbupar ey eravedticydremeis gr oup.
(1-B5) |, group,. and - B6) . an | al kyl ene group.i.s bonded through
St Fenst o et BBl put Sontin s i i toB B iR o b BB PebdliBhe. A
second asPefér Whd! RS a REERARIbINAYAI (PR carboshtd B&idd to an information _
storage mnmediumconprising a light transmtting | ayer nade of a cured film
of the ultravi Bl & fetirapice the emppeundihgMingdapabmoremalegnistedirpipsandiepl ayi ng
back by jr j.ating. W i ght.. ' . iS58 0 vel.epgth of 370
o 430" r ol abby b PbiphARRLE bt Berdl e B in SR OARICERRD, P 01 oi'et
cur abl e mdaposient] prepessataiatiydgpcarboa pod sdediad/frag thevgroop comeiginyedfdi #ilde

roups in the nol ecul
g P an alﬂylene group, FI~A2) a cycloalkylene group, (1-A3) an aryl alkylene group, and (1-A4)

a cycloalkyl alkylene group, G, and G, each independently represents an ester bond
represented by -COO- or -OCO-, and Ry 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-B5) an ary] 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



Al so, the ultraviolet curable conposition may contain a conmpound having an
18 MAR 2005 6 acrylate group. In the information storage mediumin ‘I@ﬁAR 2005
second aspect, the conpound having two or nore mal eimde groups in

mol ecul e may be a compound represented by the general formula (1). BEST
MODE FOR CARRYI NG OQUT THE | NVENTI ON As descri bed above, the ultraviol et
curabl e %Yﬂﬁ@sﬁf?‘i’lbn for forming a light transmitting |ayer used in the

present inventyj,qp. ﬁlﬁ‘bﬁn %m?&ggeog%h inl the &lcg)ndaas BOHRRQALYITRAA B&}ihPfvo

initiating function, there ret use o hof opol yrreri zat i on

initi at ocm m61enm1emmqugro®¢s inGeonaeade yay da aicofripuemt epodseatad byf theagenerat i ng of
nost topol merl zation initiators is not exerted, and therefore the
cause of OF‘@H fon in the transnittance at a wavel ength . of approximately
400 nm can be conpletely excluded and high transmttance can be secured.
The mal ei m de conmpound used in present invention can be obtai ned by

synt hesi BRERG MODIH E@R@AREYWGF@UE@E(HN&’EM@@N i n Japanese Unexam ned

Pat ent Applicatiqn, . rst Publicatio 124403 and known

t echnol ogi es. ’%‘ﬁg WEPE‘# Apye @'ﬁﬁ%‘b‘i}’ﬁﬁe'a?l\g’r\e &‘PTP%RW%@F Yiraped ggorrpo& tion
used to fasMifinkiS u3551§Q§@¥erEélﬂ%JeﬂM§ﬁ lslarbo&muaaﬁsﬁﬂg ifs@iygnt i on
preferably has a structure o eneral formula (1). Wth such a

structur]éwt@crlmcmmouowpetsmg fmntlmlanédleﬂftfﬂledbpwf'c@ﬁﬁ Wtwr@@aﬁﬁﬁg can be
easily pre a?red t hou emd conmp romatic ring

"o LS naiehRRPe AR B R GREPERE rofic MR oo OThe

| nprove piRopdl Ghtrizdtian MMitibloadic ot Exdted NBIdahérafose ﬂfe&:aﬁieﬁif&é@kﬂti}bn&%ﬂﬁﬁ ed in
t he synthesis of the mal ei m de corrpound As descri bed previously, m | ar

to the CEEEMREIE 2hpIGVPENSH At PPENIMAEDI 409 N camberumRiets!yxsfuded and'
appr oxi ”"?i%ﬁln)énsz}g‘?taﬁé UL Loy lLhe aromatic ring contained therein |owers the

light trafsmttance en using a conmon phot opol ynerization initiator, it
i s assumed t haThe hkirsaleeocagwend esddif pusamenveatiorn eat belobfapred tblye
pol yneri za undltself as th ve to

e. co t| C ef ti
Dechre. g PR bt Gemelie cisgfroed iBiress P mipes PRt Hitlcei{Soun
ul travi ofigdt PeBIiedon QMRS 11207 8id étthoWn&@@ﬂi‘o‘ldglétg | ayer by preparing a
mal ei m de conpound havi ng a structure contai ni nlg the aromatic ring in a | ow
€

an anount as Bbesmabmeldem@mpw avarotlgavielst awablecompesition gsediodarn a lighe
present ﬁ%\éﬁﬂ{t n%rfa)%rr% fte %%Qént 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

i 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. [t is effective to secure high transimittance 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 vltraviolet curable composition used in the present invention preferably

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



contains a mal ei ni de conpound as a main conponent and an acryl ate conpound
and other 1 8 MAR 2005 7 conponents as a subsidiary conponent. It #$ MiRt2005
i'ndi spensabl e to use the nmal ei m de conmpound in conbination with the

acryl ate conpound and the nmal ei mi de conpound al one can be used as a
conposition conponent. For the purpose of inparting various

char act eXTHIOPEHS 262 PRSI TN IRIFaNd | nmproving the functionality (for
exanpl e, opt| “ﬂ?s%t%‘c} %Iengznﬁe W &%Qﬁ% b¥1eARde! c%ﬁﬁﬂ%%lﬂ%a@i@h%ﬂﬂ'ﬂeto the
substrate), the use various acrylate co S I n conbination is very
ef f ecti verylhtausmponad &edihegnileienidegiepoaid aﬂcmeeﬂnmsemfsecbzal apmimsitend deci si on
of raw materials for satisfying required performances. Because of the
necesmt%ﬂnéﬁonﬁli’tnds and properties of the acrylate conpounds to be wused in
conbi nat i on aSng\q @%o@&uﬁ I‘tH \Q%oﬁ?ﬂ%édt&ﬁm!& {beth@Quredmﬁ aAdvpaiveng
conpounds can Dbe 8 In co |on w t hot opol ynmeri zation Initiator
as | ong tas finkeynaay i(ff yxampkar ap:tirelzamm @&l1oﬁlst¢mtyIMQMpxwamsm intaidhesidnelger .
As the ﬁgryl at e‘ﬁ? [Tgound used i n comnbi natl ﬂa 712 | ei m de. o COHR‘Q und
when e MBI B ES% i VEEI0US BEHRLSrmIaings Bearmpivaionds 4E8 REeF iR on i s
pr epar E‘di el gme'd%g?ée'dfﬁé@ﬂ&%f\é@l&étmiﬁarﬂqexis%%f@mwms foaBathgyinged. As
descri begil 1here naf t nono- mul ti1functional (neth)acryl ate conpounds
in the fiennrafperfeemehsaser, ol i gonmer or rmnorrer nay be used al one, or two

Ctorage med: urbBRHCOY GRSASl By B Imeraies 11 Ay SRV g L on

conposi tjeh nﬁ?%}hﬁinﬁixdSlgasawBHl|a§hﬁhﬁ'ﬁct@1ﬂﬂ§@bhﬁﬂln@ﬁs&ﬁa’é@ﬂt}feramﬁsrlhtheoaipomeis
conpounds on a previously p Ear ed substrate conprising a reflectjon film

and/ or a¢fn bedss mqr@wnet@myg 2|phgopolyaneaizainm nyaes daR<heN BHSUsi ng a
conven_tl C%S{g&og\mﬁﬁ B#@X'ism ﬁitn |rng technology to forma I|ight
I'ng

transm t ayer s to provi de a nethod of recording or
pI ayi ng back iA$ dfermtrylam& dompannd ogﬁlmabmﬁnmnoxswhelm ms]engxdblcumpwm whell aser
ght ha\{] an .eni ssi.on wavel en S&H ?.1in a an e

|rrad| ati"g ﬁvgfﬂ?t SHEPIE GOBPRVTGRUSER 1 HEdrRReh] BNe ttO&lé&&@Pﬁfé&n %"mﬂ")&’rﬁﬂ‘ycan

be used kﬁb\ﬁﬁ"@alﬁﬂ@ta@ﬁﬂaté Bahpb$hdsRhgBe 84Qr 298 dd6del YeRMdf@almdlioser The
present invention will now Be described in detail. The ultraviolet curable

conposi tm@hlfm@nalr(nnﬂﬂe)apwé@e pempowngnin the ferwn phpiBolames GHBOTALOHAIMRE L wo
or nore gf ]glr P%wo or ore lr{‘g%sie&lléﬁ%f ‘(:J]negeel']s@@% (%mlglﬁgt%nf ed to as a

malelmdmderlv |ve structure represented by the
fol |l ow ng generkd objectwe 1r1f01mat10n 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 Jayer.

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 A 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):



formula (1): 10 MAR 2005 0 N -R11-G1 L ~ 8rnn (1) wherein mand n
each independently represents an integer of 1 to 5 and m+ n represe%%mwbmﬁ
i nteger of 6 or less, RlL1l and R12 each |ndependently represents a

hydr ocar bon bond conposed of an alipha8ic group or an aromatic group, Gl
and &2 each independently represents any_of an ether bond, an ester bond,

a urethane bo/rﬂj and a carhonate bon an R2 represents (A) a (poly)ether
bonded chaj a (poly)ether reS| du B) a (poly)ester bonded chain or a
(pol y) estie reerddkn—pc Ru Mrﬁtha bondgg chain or a (poly)urethane
residue, jor~f) a (poly carbonate bo hain or a (poly)carbonate

resi due, each (havi ng anlnauver age nolgcul atmwei ght of 40 to 100, 000 i n which

an aliphatic group or an aromatic group 1is bonded through at |east one
bond sel wbtreh mraajmntdaeh indspendentls reprdsants af itageraf 1de hand Fomd rep(esdntan est er

gener al PistipE0 BFRSs A6 i REral b Gt BN a8 Bt B BG 1y ' T

represen&cﬁnﬁoswdm@aﬁmﬁc@m sraheedwadid gromp, t@@ﬂr@@cnmpsﬁdemgyof (I -A)
an al kyl ene group, (I -A2) a cycl oal kyl ene grou (1-A3) an ar%g al kyl ene

group, aregresents Any of gp ethen bradkan es@ﬁr[bgp@rpeurg @g@goqgl apgha cqg@oggg ond, and
d dgntd , d
o ropr oRbIP A ATy R BbRlea AR ok RRPASERAGSetos Y (RGO

(B) a (pbdnde@shain dpanpeisestearatidue, @)@upbly)esthane b@ﬁiled ldﬁ‘aln e)aQMpdjigerﬂgalaﬂ
average nol ecul ar._wei ght of 100 to 100,000 in_which at |east opg ani c
group selegduedr (B 84p¢ M&cagtroaaﬁs hosded ‘é’tai%@f ppohy)eashynate esidie i3k bAYPE an

al kyl ene,graungn, @Lu@&xe@h%%%o 08b 5Y WA B Hphatid éroE‘&br AfladhiitgRy0r oup

havi ng a hy oxy group, a cyclo y ene’ group, -B5) an aryl
group, aisdofded3dyoush aalarst @lekyondneleged ﬁpm he lgmd:ewnslhmwgﬁ'(aaan edasbondone

bond sel ted fr t he ond d (kL n.ester bond. Specific
exanpl es Fnﬁitf’ g‘?ﬂ?( ngf‘frﬁ F’&edéon hgd @38 %ﬁ%maﬁ d to, straight-chain

al kyl ene gr oups %6 ebmpsuiEs e gaRraTornga (Bt Mt eaefegmydnaa ahd Ryeddoy| ene
groups, . tetranethyl ene groups, pentanethylene gr oups, hexanethylene

groups, HEprARERty Teprrsentgpdupwcaber Aaed FeetblirgnshperoupsRBTEMRMdhe §r oups,
decanet hyl SRG1eHE GHIEP; (1-A2) a cycloalkylene group, (1-A3) an ary] alkylene group, and (1-A4)
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-B5) an ary! 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 Ry; 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, I-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




undecanet hyl ene groups, or dodecanet hyl ene groups; al kyl'ene groups having a
branched al kyl group, such as I|-nethylethyl ene groups, 18 MAR 2005
| -met hyl -trimethyl ene groups, 2-nethyl- trinethyl ene groups,

1-met hyl -t etramet hyl ene groups, 2-nethyP-tetranethyl ene groups, |-

met hyl - pent anet hyl ene groups, 2-nethyl - pent anet hyl ene

3- et hyl CME&M@WW@@& argradkiene goupelaya 3 aryt Hape on g}?@%@%l kPSR &dgr oups
such a5 GYs) QRALLEDG G OHRs: o » AP 0N SencUELBNPRKLENS T Gpps: a1 Y]

al kyl ene"groups” havi ng an®ar In=T r si chai n, such

as benzypengs, grshepsl-terathdicpb @rnps tdrl2njﬁ'te|ﬂy] &nﬁetgylenlepgrouﬁls phéwrytledkylyl ene
groups, 1-phenyl-tetraethyl ene groups, or dgn I-tetr ethﬁkgne groups;
and cycl‘ﬁlﬁ}/lﬁw glo&‘PRiﬁP‘éHéagb’@ﬂfﬂ@’h&’@%@“&%‘?éﬂ” PRV SEESABNtPPRE nai n chai n

or side %f}cyc%lﬁ]% 1B r%M ;}ﬁ?g}’dhﬁ%m %%91%90 Toﬁ%%hﬂ&?&&y}lyi@fehw ene

groups, gr oup ohexyl-tetraethylene

gr oups. @Bupay;rBecyaldhemyiadtraﬂnlaylmecgmppﬁsed of an ol | gomer or poI yner
consi sting of plural d.units o bonded chai

S |
of the bonded Bn&iEHbge hﬂé&%ﬁ@‘%&ol’fws&ﬁﬁ?ﬁhe 1gfpacT %89%?%%?%‘3%‘5“"@ ‘ﬁf? eS:

(a) a bqng%e&bﬁkﬁoﬁbéﬁhGHﬁncorrposed of (poly)ether (poly)ol having an
aver age | ecul ar ight of 40 to 100,000 and one or nore repeating units

in which at | e&BEtleELn@(dm}fdtmfahbbomdengbaupj g eteduead for Rmnehvde gras @ dnsi sti ng
of stra| ht $haln al kyl ene group, branched al kyl ene group, cycloal kyl ene
group, group i s bonded through an ether bond; (b) a bonded chain

resi dg a%@ﬁ@&ﬁ@ﬁn%r fepiaLy r &S h&ed CEPhAIy Rtheh B30I V)BT RdViieVET AGeagehaedtiar
melght of 40 to 100,000 and one or nore repeating units in which at | east

one hydr veihbehd0 tor K0 Wend ong @r MaseTapsating Wuls vé&mqhsqt 1688t @ 'YIFRERE- chai n
al kyl epegr%gﬁgglgct?ﬂ?%ﬁlgﬁg g&@%o%@fg g?&%m%}ﬁbéﬁggﬁa J%é&;go‘%{ Ridhche Sk Aeyd

group Is resi due

conposedghp(pelos)lodenzopeylip, andaiyd grc(ngnls poedddehroppl by piiet bam;l‘, er having a
pol ycarb i i ined by esterif |ng

xyI|c aci d.residue at end, ich is ohta
(pol y) et ki ’Bﬁff §h5P OhERS 5calﬁpavérogg%ol%@bmﬁﬁoe&mha"o% BS990 000
and one @kighPHL40 RPRRS 00TandWhelof nidte Y@iﬂe&tﬂh@ﬁnﬂs@ﬁ%ldhrh@lé'a){ﬂéxﬁq{;zﬁhﬁﬂrlﬁhoup
selected fromthe group consi sting of “straight- chain al kyl ene_group,

br anc hedgr@uwti@ﬁ@d phe grg fesmswynge ﬁésigmgmp?halar@éhé@}fll g Bperiched ghrged
thr OUQ.h Q%B J%ﬁoa?l?ngne %OQ%%EM a gztjeu)ﬁai(s %?né’e%)ﬁ oéxél(lj gel(lyb%r ei nafter

abbrevi a car aln or 'resi due
conposed(cdt bbﬂdd:d/&ltaﬁhﬁ boeyidue c@mpﬁbed (o @M)}ﬁﬁﬂ)eﬁyl(cmﬂlcy} @bhfietbat (oly)d a\zstmg a

E)glo?/;)a ;g]g%%ﬂlé g pgi%zlcgle))e{}sfllmdgc?d ?:;[suitugeat &g%ndmallngﬂ lS! 0 tﬁﬁéﬁ? gsctierl13 megs(E)g]ryBeft er ng
(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, cvcloalkylene 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 polycarboxvlic 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 Jeast one



(poly)ol having an average nol ecul ar wei ght of 40 to 100, 000 and one

nore repeating units in which at |east one hydrocarbon group sel ecﬂ@d%erﬂﬂﬁ
the group consisting of straight- chain alkylene group, branched al kyl ene
group, cycloal kyl ene group, and aryl grBup is bonded through an et her bond
and an ester bond with polycarboxylic acid; (e) B &ded in or residue
obt ai ned¥sosarhg gjaéw%ct fr?‘ﬁdh%@ﬁﬁﬂ”&%“ﬁ%\ﬂfﬁ@a’é t- a@é DA WPl ar

wei ght 0 | east
one_1 & Wk Hgalolge Biy? B8R Rhe BRES ARG Ktobied oD e g
of straighidchain al kyI ene group, branched al kyl ene group, cycl oal kyl ene
group, and aryl group i s .bonded t n, et her . bond ed, chain
or resi ddeabesdsbandr r%%&ey"ﬁéptﬂ‘?é %BP&)'? téoéyalﬁaﬁ%cyauﬂ{?c‘ﬁ‘)ﬂfﬁ ‘%@F %gy

t he reac I fage
nmol ecul a‘?“a%“‘hl? tg;% 2 LE&? o%gggp 8%6 éﬂﬁdp gﬁg&gﬁlb#g%g a%%p gmgagar:ﬁ?es}g?&? whi ch
at | east4®nel GWchmdrdneror grooeieps®ingongtd if wd)mhtam&agrcomoiydmrwl gxgumf

or o SRS §05a b ns N AP h LAERe BHPee ] SN 506
(poly)i sgs‘cx@awléqe éeﬁp,%négﬂd%%@h@b&a&e tmagﬁu@eﬁ@ﬁmﬁean%rgamm y) ester

(poly)isocyanate, which is tained by the reaction, to be a urethane, of
(pol y) estrety){spctapp®l havi ng an average nol ecul ar wei ght of 40 to 100, 000

Sl oot ed® PARPIHLC BT Ot SaHCuBrdrgd B VB e PORNaRRuftly FRRE G RaRES

br anchedpatiet £H@nJoWeR ure®lifd, 0AIJeY ) esner GoBRYG }ﬁﬂﬂ]g&ﬁl}ﬁvet}fg@lﬂlﬁblt@mwﬁdgﬂ
through an ester bond with organic (poly)isocyanate; and (h) a bonded

chali n” or ok Hiodi98. 8 AnE 9ee obmoEe r@a%oﬂalﬂlés s5vBich ¢t lea g P arReAthop &F9HPo
havi ng ?@ec@é’ﬁ@lﬁ%b%&?ﬁ léglﬁsrxstfx\@'oq Q{Tm%flt ﬁlpa drlﬁ OC%@B gﬂagpa&%lm AkyIBRY Soup.

repeating units in group sel ected ffom'the
group coqm}cmik}ﬂgm)grosp aad gyt gmhplsrbcmldk@'t}emh agr sup bobd antbhedarat kyl ene
group, e/pgb% Iene ioup and aryl group is bonded through an ether bond.
Exanpl es yisﬂ fl‘? ther (poly)ol constituting the bonded chain or

residue (g boha'@d é}dﬁm oofleyabwdx e&bf/@@izrooﬁaigestasomgbw%tml (ga@chllmcﬁF
pol ypr opyl ene glycol, pol ybutylene col, and pol ytetranethyl ene glycol;

and et hykieavraseidelesdan Weight o Hoied AR 0 BRDEYE @HROGERRALING ANFLF éUWb’o‘Fhﬂbund
) 0 e AL ORI 0 L SO ST o g
t et r anet gywhpiragthedalkylgrepranetinibdindend yroop anmaxragﬂnipoi bonded thr ough an
ether bond.
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 dipentaerythrito]. 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 10, 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.



neopentyl glycol, glycerin, trinethylol propane, pentaerythritol,
~diglycerin, ditrinethylol propane, and di pentaerythritol. Anong théﬁeMAR 2005
various nodi fied conpounds of al kylene glycols are preferred. Exanples of
the (poly)ether (poly)ol constituting tlhe bonded chain (a) include, but
are not limted to, copol ¥rrer of ethyl ene oxi de and propyl enﬁlygm de,

3

copol yrrell’O]I)‘?maC]:)?@pgﬂb’@Qi@ﬂ@ y digenaied P@Vblﬁhﬁﬂ}ﬁﬁ%&l&i?@na”dd?%ﬂl)@ﬁ’é %k hyl ene

gl ycol and tetrahyd ran, ¥iss@pr ene
o1 veol , o SRRV SEH RS Py ERRg LR R AE (Buit ot ubiolirear

gl ycol amn}mﬁga@,gaeﬁgeﬂeﬂg)ybut adi ene gl ycol, and pol yhydr| ¢ hydr oxyl
group conpound such asﬂgol yt et ranet hyl ene hexagl yceryl

(t et r ahydr of ur Bxamples ¢f be (PIplepsuRebp! rasiiynpe dig Wde‘t%%pe’ées‘gf’e {fe

but ot o Mot AP SRS b DB JORIR G E A BRI IGE S Ene gl yool -
pol ypr 0plydlgi;ﬁlepgllerf@glycolppblybuﬁy}énergeycgl m&b;bolgmtiarpeﬂhyteee ghel, hybemo@k:g@ocrl or
E- caprol act one- ound, Pﬁ% yrol acto C’I fied c und,

S-val er olmaéltf@ﬁéDWGP‘Fd éfdmtblngﬁ%ﬂﬁ’ﬁd“%‘}’ EHYPIHRde gé’?ﬁ‘f %“ﬁ%"en’&&gﬁ)gd conpound
of al kyl g}ﬁp&ln}ﬁ%?l ]?)Hg:he ac%q%yl%@(ﬂﬁm 9$1¥§ﬂlnd &Taﬂﬂ@aﬁcglfdo:]s RicRRY k@R ne

gl ycol , tram et h ene pentam e ene gly hexanedi ol ,
neopent yglygdalypmbaneglhg/lcmopyﬂene glyeel, Irryﬂ@epwdma@ycqhm@meyhmnetgi}’m]

poly st cbevgard narect ebeR REFar: Fred™ Eoyaha breauef HEtEh”

di car boxél'lltﬂnﬁetﬁ?]oqipr%idﬁﬁ %§d éi‘ﬂ)bﬂ'aé?ryﬁﬁltg 91'5p]ﬁh@?bly@ﬁbldpol?@dwlﬂc]pm ay)CHstenﬁHd:h as
neopentyl gl ycol entanéedi ol ; pol yester polyol such as aronatlc

pol yest esompmingaif amilphsatlc§P earbexstlisractd wah aprdibieragdoar dimengcireng @ polyol
di car boxé’u %s clJ]Sj Cxﬁ}'fi % of I%r daeq%ny(%ml %8@@%@!3?0] l%?ll:ﬁ(% ardHElc ng§]y@§8pent yl

gl ycol ; eri ound group conpound such
as pol ycmlb@mah]eh Myéﬂterlf&@rqohipbuﬁ@ by al ammano H;craﬂmmam kecheas thregbthilycer vl
ether (tetra a/drofuran nodi fi ed cgi gund hexa‘g ége inc%] and. ﬁl )

di car boxeﬂlsién 2 PP oL thaR 25 DePRATAY! i &Y RQ .eate”gvﬁf' RATPRUIGIA P %‘B’E‘Hﬁ Yoy hei d,

| taconi coaGhdonBi uchiG o RERARKE poftel detic BBIyR 61 A iradEthyRAEY hydr i C

hydr oxyl “group- cont ai ni ng”conpound such nnnog ycerid whi ch
obt ai nedhéxagiyiceryl edes 6sttrféwdfofomlrmodlﬁe‘éc;@mmundfof 16paﬂlqulm pied 2 ﬂyaﬁb@wrc

t. f tt |
Ina-Por o st REBE AR, RURRICRS AT 30 {Rbh RH SolER &I BRI T ©
eﬁter haydiagr gﬁwwﬁaﬂpﬁpﬂmd]ﬂn@ﬁbdlyaioxyh@roeﬁl-dowainmg @@ﬂi]ﬁﬁumtiuhesast he bonded
chai n or residue

c) .inc are no%‘(ﬂletedto y] gllr]boxyllc
aci d {( pBopegyeride wbw;»)ia Phtaisf &y thavimgs plisAapBERiPD €
hydroxyl group-containing compound such as glycerin and fatty acid esters of animals and
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 (c) 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) mclude, but



acid at the end, which is obtained by esterifying (1) polycarboxyllc aci d
such as succinic acid, adipic acid, phthalic acid, hexahydrophthal it #sRajd
t et rahydropht hal i c acid, fumaric acid, isophthalic acid, itaconic acid,

adi pic acid, sebacic acid, maleic acid,l2trinellitic acid, pyronellitic

aci d, benzene entacarboxyllc aci d, benzenehexacarboxylic acid, ttrIC aci d,
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b esterlf t o
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acid, maleic acid, trinellitic acid, pyronellitic acid,
benzenepehaekdaseiyadia (Bki d, benzenehexacarboxylic acid, citric acid,

t et r ahydr of I c h (2
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hydr ogenat ed bi sphenol” type epoxy resin and epoxy novol ak resin

synt hesi zwyfrmw(ldrepm napiakiteon enybiesiaed frony anehEbeniddowhydmonol A,
hydr ogeng! e aRRNSIN ) A0 SUAULEDS BN AP IRA i Behe SSRICHbRRAVIr L 1 or

propyl en Ion eno bi phenol

and (LTEL b;lxl:l)leﬂﬂﬁfgh@bﬁbwg&lhdﬂr oafdermédlﬁetfaﬁﬂpbuh&sﬂelctw)qhodﬁct@ﬁ'phttrﬁbyb] ester of
tereptalcaC| i sophthalic acjd, or pyronellitic acid;. po ci dyl
et her of bighgea @%BWYAEPICPEBP%%%W%CQP%YO‘I“’S‘“(SBB'P93 ﬁ'ﬁlﬂ@kfﬁrg é ycol ,

(poly) bu¥e¥é{§1§%]ﬂla¥ﬁoksopﬁtﬂgllm\/ Adi&tdr P hEN&d: QHOW e?’*}l JURQRE @Fﬁéblsghé’lpéﬁ or

al kyl ene o I fied conpound thereof; glyci er of ~aliphatic
pol yhydr {(mlgktgtok ghwoh (a@ylpwrmimwlm%r(pplaﬁmtvlcma mcwy(mlﬁtdhran"@thy@wcer in,
di gl yceri rythri nt a thrlt rbit ol an or
1, 6- hex aﬁ@ﬁ? of' ne8Pe”§ﬁk%)Y‘P° T4 ‘ge 1?103% e SREBAR cii téliﬁeelrég(%' i g’(ﬁ FU Of
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epoxi dated |i nseed
sebacic acid, maleic acid or itaconic acid; glycidyl ether of polyester polyol of polyhydric
alcohol and polyhydric carboxylic acid; copolymer of glycidyl (meth)acrylate or
methylglycidyl (meth)acrylate; and glycidyl ester of higher fatty acid, epoxidated linseed o1l,
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-



epoxi dat ed soybean oil, epoxidated castor oil, and aliphatic epoxy resin
such as epoxi dated pol ybut adi ene. Exanpl es of the (poly)ether 18 MAR 200
(pol y)i socyanate constituting the bonded chain or residue (f) include, but
are not limted to, (poly)ether (poly)ilsocyanate obtained by the reaction,
to be a urethane, of pol |socyanate and (poly)ether ol y)al., for exanple,
al i phat i xsylﬁmq disogwanatce 4&% Rl R I SpRyRRYF ehe ﬂapliltgblep%lﬂa%%b’a“me or
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dii socyanate. diner of 2,4-tolylene diisocyanate, 2,6-tolylene
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the (pol Ibggiaﬁé oﬁllaglxﬂa&ahea@&qgmdt Bﬁtyfeﬁé‘%&fd@ﬁnéfﬁxh@d E&lﬁ Aldidrsocyanat e

include l ene glycols hyl ene gl ycol pol ypropyl ene
gl ycol , tepehxcbuﬁlyduenmqudc@lmpoandl oﬁ@llkyleet glafnelts hy¢leatseetwlynﬂ)gly0<dnd et hyI ene

oxt de- od Lo Sommound. o RLPRILENS, Sads, IodL e compoynd, butylgre

gl ycol s saspbn@$ g@bbukﬁg@@nglmmkhyzol f@@ﬁ@@éh@krytmﬁ@lpm 11@' ycol,
t et ramet hyl ene %I ent arnet hyl ene gl ycol, hexanedi neopenty

gl ycol , @'nyl@éﬁhv 1PTOpHIH, evqhghpeaﬂapwe};saﬁl eAm@r&%@éwwmsonodl&ﬁfép%@wlﬁs of
ditrimet figentaerythritol. Among these, various nodified
corrpound%xg]%hpgﬁﬁg{ggﬁ%ﬁg}?yco s are preferred. Exanples of the (poly)etlier
(pol y)ol used Emamhles peaet(poly)athdritpdlpm] psﬂdymskm:x;eacta:txewnh tied pedesodyabatar e not
limted to msr of . et hyl ene oxi d pro ne o>i|de opolc}i

o ooy ol aB e B iR of S Rt e it RapoT R

tet rahydé@ﬁrbbj?l@ﬂe ?y@ﬂ]%ﬂ%@ﬁ BRI U@%lﬁﬂé:%ﬁ'eﬁa Fhe ] ] B té't;%ﬁ:l%@fh@an
gl ycol , hydrogenatéd pol yi soprene glycol, polybuta ene gl ycol, and

hydr ogenﬁtde]wdpmwlbm-ﬁmﬁméfoéﬂ sueblas p@lmowhy Bhael, bydmmaés@molmswpn%orrpound
such 22, BRI BN RATERELLELL ShryPBLsSIA S et S Ol
(pol y) | shelrandtgeowgoashpdurnidi sagh thpolpetdedthglaclexaglycegbéttleae(téigphylndiradge, but
are not d to, ol.y)ester (poly)isocyanate obtained by the reaction,
to be a UPEIFIWEI?Q“’FPH&?BB%( @B’&?’éﬂgﬂgt e described in the bonded chain (a) with
the 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, §-valerolactone-modified compound and methylvalerolactone-modified
.compound of alkylene glycols such as ethylene glycol, propanediol, propylene glycol,
tetramethylene glycol, pentamethylene glycol, hexanediol, neopenty! 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



(poly)ester (poly)ol. Exanples of the (poly)ester (poly)ol used in the
reaction with the polyisocyanate include, but are not limted to, 19 MAR 2005
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acid, i géo&ﬁl?aiq{aﬁgl I |r@;ag'é(?fjl@h% %gﬁ?ﬂélag%ﬂlg@ g.dl pi (r: ag?]& sgbg)cl ic acid, or
mal ei ¢ aci d; aﬁmarpplbyhgrﬂhm(pom),emeomqu)gkmmpmu@omlmbqnﬁgd ewmeurrdideaén as

nol | ogl yce obt by t ification reaction of
a pol yhydf “GCMF&WM‘@?% @8&5%]1 i(RYPY E%r?ﬁ%ﬁllrl?gginu as glycerin and fatty
acid ester of pRAFBS ofihd cBpOiuSd uded aMihe @rbohatt Retefifdtivhatiltethe (poily e}l
constl tuting the bonded chain or residue (h i ncl ude, _but are not limted

( pol fppiipkincluge dieti] cabepatesEpropH qabonatespbPEenof Pelyearbemiimian f€ed i n
”‘e car b@oﬁ%ggte8%3?§é Ll'te ln ’bowlﬁé}lzhg@b éﬂgﬁ%%) ?H&%a cagh ¥idiad mglivdg di et hyl

car bonat € e -or ycarbonation can be conducted
by the alihéeddicrstg. poI yrrerl zation of an epoxide and carbon di oxide but is

not limted thereto, i.ong these er.abl A ) et her
bonded chain of*”’é?”@%???%%‘ﬁé’ efelﬁa@.(bhé‘%c?r(%@etﬁ Fl% ‘g?%'?eé %%Dr%)(e)gt? a| n or
a (poly) RSiQE of B3) Ayl )@é%dﬂﬁt’d AchiRBr AYRIBERer 1E§id&é 0 1RG4 HBdn ARiglat of

100 to 100,000 in }h | east one organi c group sel ected fromthe group

consi st i mglegfilaf Wm@t pfloqyo 0037 wdighat deast erigairgana¢ zlgpuéﬁ@le@tﬁ@fr@m e - B2-
i%]ydr (():>2< y%f%agcgﬁ’gﬁ gl ?)naecg Isg%lgkq:}éaﬁ]galg oupg%?lﬁ] ‘gsé 51}%3@I aHgﬁ%’ 38
and (I- Bﬁk;,ll)sna@mﬁ)yu -BBKYane, gkolne gmbo naethg o hydeasgih gﬁi‘upl @aBs- 1c) me bond
sel ect edc;cﬁc?arl]ﬂ}glgnee gglt)gg p(l Cl%n?)l :I;[ ér??gloup, a%%i (?%66})haenralyl anlgylganedglgbg ]SnbOI‘]dCd
through at least one bond selected from the group consisting of (a) an ether bond and (b)an
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 Cj.34 straight-chain alkylene group, (1-B2-2) a C;.24 branched alkylene
group, (1-B3-2) a Cy.24 alkylene group having a hydroxy! group, and/or (1-B3-2) 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.24
straight-chain alkylene group, (1-B2-3) a C;.24 branched alkylene group, (1-B3-3) 2 Cy.24
alkylene group having a hydroxy] 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 Ry represent a C,.s alkylene group.

G| and G, represent an ester bond represented by -COO- or -OCO-, and R; represents a



ester bond, and particularly preferably (2) a (poly)ether bonded Chﬁg*w@ﬁmﬁ
(poly) et her residue. each having an average nol ecul ar weight of 1

100, 000 conposed of a repeating Unit having (I -B 1 -2) a C2.24

strai ght-chain alkylene group, (I - B2- 2p a C2 24 branched alkylene group,

-133-2 C2-24 k h | | .-B5-2
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resi due., g6h, ey 00, A0 AYELI aquluf(-?ﬁ%ﬁﬁ%Y‘Fﬁgmg o, A0 RO ene

conpose a repea g unit straight-chaill
al kyl en@gﬂip}lqu;( 3) 2 032 b3drhal 4IRy12de proapcaradbrat BA- @rengcr giypleng group33 ) - 3)
a C2-24 alkylene gTolLip having a hydroxyl group, and/or (I -B5-3) an aryl
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Ther ef or e, y preferred one is a maleimde derivative in which
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gr oups sh;(dh\o@epmmﬂhwchlom ﬁyﬂydrcpcrypp;ﬂv dimetply|ananoeghyl, @e@ul&ymhe%wl octyl,

| dod | h t h. thyl,
lr)]gtn )c/)xyetlﬁi)ﬂﬁpﬁ%éﬁﬂ Iﬁ%’dlo fﬂ!,. ﬁ%ﬂggg{/:t\é%ﬁ-g;}o%xﬁ/e&tlegﬁ élﬁ/%quﬁi ox%em}w
gl yci dyl dm}?d@yéiﬁﬁmedlbydmpe%tenbyqﬁ@&%@&]@pyﬂtenﬁomuﬁn 0- 2- hydr oxypr opyl

di met hyl am noet hyl, di” et'hyl am noet hy
nonyl phenoxyet Eyauraeltes ahihgmoltifgtignal (@apawﬁé&eew:éU%éwf grggot limited to,

tetr ahyd rg aftéjglyé 'as 1592%% g Sycg Clyfﬁ \)9191”13%1% anYJSL a%'ta?%?m?@e]meﬁlgy h,s.and di

cycl open oxyet I functiona met h)acryl ate
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L e oSS 1oL T T RS STl g exanedi of
tg{ Iyg)(;rl O rAREHBLOANG pol FirBYYIENEL 9L N COlmeMPcYRER WY &NE2 BN Rl ethpropY| ene
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(imeth)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 trio], which is obtained by adding 3 or more mot 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{meth)acrylate, pentaerythritol triimeth)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



tripropyl ene glycol, or polypropyl ene glycol, di(neth)acrylate of
~tris(2-hydroxyethyl) isocyanurate, di (neth)acrylate of diol, whidH MAR 2003
obtai ned by adding 4 or nore nol of ethylene oxide or propylene oxide to 1
nbl of neopentyl glycol, di (meth)acryldfe of diol, which is obtained by
addi ng 2 nol of ethyl ene oxide o ropyl ene oxide to 1 nmol of bisphenol A
di- or t@hﬂﬁ@%ﬁ?&éﬂ?@%ﬁ%ﬂ@FYFFﬁd%9aﬂﬁﬂ¥ﬁ“génﬁﬁpﬁ?wgﬁ'by adding 3 or nore

mol of ethyl eﬂ?so%& i%gﬁq{)e g\%m_lw_z, IrfigidbRe, lacdyhabrphbiiie vislliohipszpane,
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et hyl eneNoxXhgeaprolpnapyviayleacented émeb)dcryhisl acisk (meshshearaide AN-
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tri (ot FEPyRtE abaiinat s re ot ey s rae sy B EH L yi ot e of
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i socyanurate, poly(neth)acrylate of alkyl- nodified di pentaerythri#ol,
pol y( net h) acr yEatmplet of derpolandonblembgoierdhigh gambassedtimepmpination like the
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vclr oxy pPYaTEE2ats PorRap Bt Hitrecrotdraiery Pabl AP RSY RS B A8 o ca
phosphor j ¢ B de gl hIAEL, thatRiARdchBudAR 2005 16 et hyl ene

oxi de- nodi %I eé | kyl at"ed phosphoric acid (neth)acrylate. Al so there can be

used N-vi nyl - 2Tpybtao higbereadhagiowy looiik informienistzagaJayey radeda By @ MRl ny |
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CONPOUNdgerivaliot @freofEX fEBHRSated intdtheRohypoBtibz.ablefuphbgomancethe bardoess. be
used in combination |like the polyrnerizable nmonone include,

bu re not
limted froethysstyatercompabpd banivga laserypamber of Gretlypayoy! onBkyp %%Piff@?é%, and
ur et hane. acryl. S. T fy &l L | | ENRbLAIOMestAlonge
| ayer maH]eC& of%%@ o}-o g011cr$§tl Q}&]ﬁlgﬁyhoﬁﬂ%ﬁg’? %a%t%%ﬁﬁdﬁxg coff)rpgund havi ng a
skel et oncormpeneai syphosplotymaizabiecligomar cabdre iuedrperetedher eof is i ncor por at ed
into the conposgition. T@.f rther enhancget he har. dnv%%gw ﬁasa(rret h)acryl ate
compound havi ng™§e R FalE RIS VBV USH Flhﬁ‘selreﬁ?%; groups in a nolecule is
i ncor por gi&dpolYMeFiMidrnitldiag @hREbh G fhotdTBididlon $s ndd usaiypasiedllyv elay 1o asmer i c
pol yneri zati on” conponent such as pol ymerizabl e oligoner c

. ! ! an. be

i ncor por eedlecsiaidle pissentinvenipmaredet inpaiTed CorgBRNY HsadHl ORI BYEINTS PAY B8Rt i on
has a photopolynerizati IRt adt WL hQh iDs PRRURI Weikh@abed 1S not
used, bals]?eéiaraliﬁg IRLO ?Cgﬁld&ggr&tﬂ%?@\?%g{’s o%h('?ﬁle] prgsenﬁty [ n%e.r’]t-i on are not
i npai r edpref@aBR yartssS®dwpight. oi BXatriphdsaif shenplyotdipitiates dak)udedienpgishinedctdvunt
curability; however, the anmount is.5 rts ia)l%/ vv_eirﬁht , .,and t%r ef]e %tbl_y 2
parts by2vedighyIthioxamires 20‘P°Rrﬁ@’]§’1‘|‘8138} Pe 2t B O AN B ¥ 24 s b1 Sobut
et her, trimethylbenzoyldiphenylphosphine oxide, 2-benzyl-2-dimethylamino-1-(4-

morpholi:mpheriyl)-butanone- 1, and bis(2,6-dimethoxybenzoyl}-2,4,4-

j trimethylpentylphosphine oxide. There can be used an intramolecular cleavage type
photopolymerization initiator such as benzoylethy] 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-methylthiopheny!)-2-morpholino-propanon-1-one and also there can be
used a hydrogen abstraction type photopolymerization initiator such as benzophenone, 4-
phenylbenzophenone, isophthalophencne, 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



2, 4-di et hyl t hi oxant hone, 2-isopropylthi oxant hone, 2-chl orot hi oxant hone,
benzyl, 2,4,6- trimethyl benzoyl di phenyl phosphi ne oxi de, 18 MAR 2005
2- benzyl - 2-di met hyl arnino- | -(4 norpholi nophenyl)-butanone-1, an

bi s( 2, 6- di met hoxybenzoyl )-2, 4,4 trimet Ayl pentyl phosphi ne oxi de. There can
be used an intraml ecul ar cl eavage e hot opol yrneri zatjon initiator
such as GErHOIGRAGPTRIREEOPRRE| Y REEHY CHEGPRE, T3 PhYEPBRIRTZ I hy |

- phenyl ~pr.apanch tﬁeo%ﬁsiti% _r(a]f'é F}%@&EQ@%EI@B@@Y}IOE Ry AhRY YarsuPe BNl solubility
propan-l-o]lle, or -rre%y- _

- ( 4- r netibylcubdbdpdenydnenPaninddis i npeir pitgyanapeimenteliand al so there can be
used a hydrogen abstraction tape phot opal %meri zat 'tq%n i nitiat Qry ?Olil_(hg’le as
benzophenone, 1A hGREARISHERASS é‘hg’_ﬁéj,resieg'o‘ﬁ_ TR oM E?HE,CE‘BPB use

4- Denz oyl s 8. TRE R HaPEAYY willfid libmirkt 14 Be 8480 ARSI RRerhi eyt
phot opolyneri zation 1 fitiator in conbination with sensi tizers, for

exanpl e,asanendsofinah] ofsunfate easise. t Beamaplds of wablpoiuyfaetentziatlude bugaEriobn
with the pol ynerizabl e conponent, such as tri.ethyl am ne,. .

met hy| di lEPHehior sHHacants ¥°7 8 %é{ﬁtﬂl%%%% llﬁﬂgie&sﬁ&%é’ﬁ%ﬁS‘a}’@&"BB%'é'ﬁ’Shsé and

p- di met hyl giH-noasataphenone, et hyl p- dinethyl am nobenzoate, isoanyl p-dim
et hyl am nobenzoate, N, N-di met hyl benzyl am ne, and 18 MAR 2005 17 = |

4, 4" - bi s(di et Yormentio)dbyknopheledrameraglastipiens eantipkidaplisy Sermeppdymerization
phot opol yperi zatjon. ,initiator,and the sensitizer r. af: I ted
Pr om ot oA Kb islabitrPEs. ARPSe ey £ (dkPhe Biuup Bl ol vk S SE °0
not i MpalgmbihdticRiigh e BBIPIBIARHL hisédin thoipiebent GpAPGSH tdan e usatiwithodthay pr esent

invention, surfactants can be used for the purposedg?j i ncreasi nag_ gffi nity
with t helimiigisan astleng as the cerkiliy 2 ehapgeipish hcneddipeere mPl IRPaeda resul t

of control of '?IICIF 1%1%8910‘6???&8@' co@%@ﬁ%ﬁ?g&{ in4R@PleSeri WiVeRABHATN prisl:}?éﬂé'ﬂe, but

are not limte surtactants ‘use evel T ng agents, nodifie
si | i conelsquidarydrinzl cagetaraerts 4020d I1tfid prefermd ts usd me scdwtig andCohvsedt thenal | y
known def oaner

, .plasticizers, antioxidants, thernmopalynerization
" bi £ GFEOUT0F FelVPANEEreluRgy 8 1 o PAETS: of MPHAMVEE A BBUR CRG! Ment s,
whi ch caRrBerusalkifim, BREDAL) Wpréfcidbl} Bt eNeRosh ke fHHRU00 b 2500 pPesent
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curabl e comosi tion used in th : i Ve I j : @PLYredlfiguld at
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conposition in_the formof a thick film_ the viscosity, is preferabl
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physi cal pro Ies o e conposition itself and physical properties of

t he cur eabrorhabitarod 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 evalvation
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 1S

prepared s0 as to meet all standards or approach these standards as closely as posstble.
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present jnvention wll ow.he described by way of preferr s. A
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reflectigind b kiMaflQniBRE: 8Na BhGUPR{MmesiSatioh Mnitilop order, or a disc-shaped
plastic substrate conprising a reflection filmlam nated on the unevenness

correspondi ng fhe cempedien isiappheden theifliscr shapadapastieFubstiehso 35 8 6APARS tion i s
prepared, by Usi g all‘a%eolgygrué}qhé RIS HERL & o B tﬁl@%{)&?@ﬁ?@ﬁ is duPddBY ifrabikiin@s an
essenti al CONPORENt “and” a fmai h component and & RUPtifunctional

( et h) actwthafleasialei hghttiaborad a tiphitaranemithipabayyd, dylks obramipg awoptacal disc-shaped

mul ti functi onal gﬁr(et h) ag_ryl ate having a (neth)acryloyl group as a

subsi di afYOrERNe8ERELRAIYB i onal Iy  using a smal | amount of a

phot opol yner i zakiislsfint bRirPidiaublSvitPERESbict Bihtl £ 118028116 systedn may be
di sc-shaped plastic 'substrate so as to coat the information storage |ayer
or the mnetedl fadditioravech gemeral cominonpbghtdiradiatian. ¢ rsedllapip, fareaamplei hgpetahi t h

ultraviolet,light to forma light transmtting |layer. .t Lol g, 20
opt i cal ol i bR fur ek RS Babiab e @ o 18 PERR! Ao
i rradi at tanbendded. UlThe dviecodfatlrbvigat ligla if prafdiably ogliale Grons Y& @006 J/e.
used, in additiogon to a qe_ner al contjnuous light irradi atti on..As a lanp, for
exanpl e, a met Ayithough thethickness of the light transmitting layer mn the information storage
medium is commonly set in a range from about 3 to 200 pm, 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



hal i de | anp, nedi um pressure nercury | anp, high pressure nercury | anp,
xenon | anp can be used. The dose of ultraviolet light is preferabﬂ;ﬂMﬁRm%
range from 500 to 20000 J/ nR2. Although the thickness of the |ight
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range from about 3 to 200
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by i rr aPlildicangn Wiot hl ﬂ)E‘i@?)\/])(le’ﬂltOpbfbselekajﬁﬂt'z h@iﬂlmgﬂeeme‘fém Sé@ﬂ?@ﬁlzwhf)émengt h
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t o theseyl@sioidesaiBlepatetinl. t he fol l owi ng Exanples, parts are by weight
unl ess otherw se specified. Test Exanple 1 In the nethod described in

JapaneseTeshExampleed Pat ent Appl ication. First Publication No. | |-124403,
pol ypr _opyl ene ﬁ]l'}al é? l&xarHB]% OPO ewag“eetlﬁ'?e%te%tth Y){}%h?ecu it 1£lru§grécetate

mal ei m deaceti r welg 1000) was
used as gnthddldet @Wrmhﬁtenﬁwea&lm aﬂﬁitaﬁ’)laIp@lyteth&ﬁéthﬁ)&ﬁff@]lyeoIZITIdhec'ﬁhBtWEEghlI’rpI e 1,
pol ytetranet hyl ene ether glycol-di-2 maleinde cet ate f%nt hesi zed from

mal'ei m déddewing th%mﬂwﬁ'cﬁeﬁ%ﬂ‘g}ﬂ@ét’ J@Wﬂ?f@tlﬂmXéWéneg R APRBFEE SFSei ght ;
650) usi B difof RN oEL 19888y bREG.H s dRBRACRT.: NRKATAGHa AR ofPP! | cati on,

Fi r st | cation was used as an ultravi ol et curable
mat er i aI pmlypmbateee giycopdi-¥ prabpmiderseegteycol - di - 2 mal ei m de acetate. Test

ool ypr opyFhaeERlrCof B Hhel ohrae 4her h{l’ét i hesi 2ed from.

mal ei m deacet i go agitdloPPslyRebyROPYLENE- Ui eihide Hodte@ yfthesieddofidm 1000)

using hﬁaag;n?d%gcetlc 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 benzy] dimethyl ketal were used in Test
Example 4, an ultraviolet curable composition was prepared.

Test Example 6 (using S parts of photopolymerization initiator)
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to Test TExamle b @ndbifignparative Test Exanple 1, the curability of the
conpositions by irradiation with ultraviolet light and the |i
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of curing the composition 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

i 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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be apprpxi mated to the val ue of Mgy | | ght (/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 38
Test Example 5 900 200 600 85
Test Example 6 900 150 400 70

C -ative Test
omparel 1100 800 800 48

Example 1

As is apparent from Table 1, the respective materials and compositions of Test
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while the lTight transmttance of Conparative Test Exanple | erein the

conposi ti on cdmt@mhﬂﬁgtheﬂilgbt Iaans@uﬁwmoraﬁ%ﬂixa@piﬂ %‘t"éﬁlteyb%%‘ dund was very
| ow such_as

phot opol Vﬁg?qtko&[aa @?}oto%ol 12&& mlli g{g] v}ag'gét? dr\ﬁf?sqjeﬁﬁcedtt@?()%, while the light

OI’ can n snal anounts, but 1s not
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transm tgo%r\]fgliuc:n%] Ségﬁ?g—%%e E:gmpgx?ndr Sgsu\(f:e%q ]gvx? sgc %)s%rS) Es is apparent from
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 t0
be reduced to 70% or less.

As is apparent from a comparison between Test Exampie 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 1s made
possible to provide a method of recording or playing back information in an optical disc
system using biue-violet laser light having an emission wavelength A 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.



As is apparent froma conparison between Test Exanple 6 and Conpar a)‘td Vﬁq
Test Exanple 1, i.e. conparison between the mal ei m de MAR 2005
derivative-containing conposition and the conposition containing only a
conventional acryl ate-type conpound, edéh containing the sane kind and
anount of the photopol ynerization initiator, the light transmttance
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usi ng a conpound represent.ed. by the ner al . .for (1) i.al
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i nfornmation”storage Tayer m -an the conposition is
cured by irradadthbogh theitihitkness oHthe digkt trdnsghtting rykomntheidfogitionrsénege t ti ng

| ayer, thus. obtaining an optical disc-shape i nfgrmat i on st.grage i um
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As a | anp, for exanpl'e, a netal halide lNanp, medium pressure nercury | anp,

hi gh presewmsttasgecury | anp and xenon |anp can be used. The dose of

R e e
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 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



mediumis commonly set in a range fromabout 3 to 200 pm the thickness of
the cured film nust be sufficiently controlled because it di rectlymmtmy,
an influence on the light transmttance. The light transmtting |ayer in
the information storage nmediumis pref@dably transnissive to |aser |ight
used in a light transmttance of 85% or nore. Wen the li.gé\’ trapnsmttance
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wavel engransofitt8i®. to 430 nm Wiile an information storage nedi um obt ai ned
by providing an information storage |ayer on 18 MAR 2005 24 a reflection
filmformed on a disc substrate and formng a light transmtting |ayer on
t he st omagestaysr AppuseRiioryrecordi ng and pl ayback after irradiating
with blue-violet |aser Iigght. As the information storage |ayer, for
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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

ul traviol et curable conposition whose pol yneri zabl e conpound is ogl A 05
conposed of an acrylate-type conpound and to provide an informati IQMAR il
storage nedi um having high light tranggittance at a wavel ength X of
approximately 400 rim Consequently, a nethod of recording or playing back
i nformation in an optical disc systemusing blue-violet |aser |ight as an
irradiation |light source can be proil;tgiﬁsand al so an information storage
medi um wi th hi gh storage density ca eal i zed. 18 MAR 2005 25 CLAIMS 1.
A met hod of recording or playing back information on an information storage
medi um which conprises irradiating an information storage nmedi um

conpr i si hg Amethogsf recordiag orplaying back information oo andnformatidnostargee | ayer, and a

l'ight tr Lt L I . of a cured. fi] mof ul travi ol et curable
conposi t@%%b&h@g cgﬁ%ggess{}g g@lag?%",m W&l?rﬁlalngg éirorff%‘*dﬂ%?‘ﬂfawwgﬂawg atlrasta on
wavel engeflectionFilf), avind@Enatich swigicdhyer M@ aUlght BuhPhiRingdHF R hRle GPIARARL i on 1S
an ultrgviolet curable conposition containing a conpound represented by

the fol |5 ofqn Wisadelst curahlagempesition fprmed pa 2 subistrater with laseRbght having)anwher ei n

d A I Nt f to 5 +
Tonr os ordision RAFREIAPEE % ERDIRE Vgl HelhERE0ILluuik SoRoRffio fon”
r epr esentisavdolayelraiste chrapositisrticontining aedmpbuidireptdsentad by tHe folowReg an

aromati c group, nd & each independently represents any of "an ether
bond, argeg?f‘ﬁ‘r%“l}%d%:a ur et hane bond, and a carbonate bond, and R2

represents ‘. a (pol yyether bonded chainR or a (poly)ether residue, (B) a
(pol y)ester gbonded chain pr a (polyjestgr residue, (C) a (poly)urethane
bonded chaj a, (p Iy%lu ef hape r , or (D) a (poly)carbonate bonded
chain or Tg‘é‘r‘kgg atel fesiHad, e havig an average nol ecul ar

wei ght of 40 {0 100, 00Q i nf which an i phatic group or an aronatic group

i s bondetl through at | e&dst' one bondOsel eef®d from the group
wherein m and n each independently represents an integer of 1 to 5 and m + n represent an
integer of 6 or less, R;; 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.

2. The method of recording or playing back information on an information storage
medium according to claim 1,

wherein the compound of the general formula (1) is a compound in which Ry, and R,
each independently represents a hydrocarbon bond selected from the group consisting of
(1-Al) an alkylene group, (1-A2) a cycloalkylene group, (1-A3) an aryl alkylene group,
and (1-A4) a cycloalkyl alkylene group, G, and G; each independently represents an ester



consisting of (a) an ether bond, (b) an ester bond, (c) a urethane bond,
and (d) a carbonate bond. 2. The net hod of recordi ng or playing bpgMAR 2005
information on an information storage nediumaccording to claim1, wherein
the compound of the general formula (%) is a conpound in which Rl1 and R12
each independently represents a hydrocarbon bond selected fromthe group
consi st ng of (1-A 1) an al kylene group, (1-A2) a cycl oal kyl ene group, (I

- I , | oal k | kyl , 4
and G2 oo e iR I R PRRE il B B 185 nadelySUsY bendseipain
r epr esengredphly)ethdPrsidiie or@BPn (pcamsta%ddaea e@%ﬁa (pﬁny)@%te,gx% dlxﬂhﬁtega{ bonded
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(pol y) eshae'rngra@wme rr@wmlarhmght\gf 200 tswkﬂﬁa(@e limiultdcast/\m@rgmnt gl to
100, 000 t least on e d fromt roup

consi sti ic,)g‘f]f%:ofn%lelg)rm}np%({"rsla?f {g@nghflg ak%‘&ﬁ @ﬁ@’? e%“i“ﬂsﬁ{]%; abranched
al kyl enGbr@idhud)alkﬁrIEnBél)ougn(laBk)’éxﬁdlﬁ{laﬁ@g%Buﬁ] f()?a ﬁy&}ﬁﬂj’r@f&h fm.? (1-B4) a
cycl oal kyl ene group, (1-B5) an ary rou an apry Eyl ene
group i <ypleadxiene graupudnB aflfe’&lsgroméméb Giemelode]&ykn@gm@a)ls bondetiher bond
and (b) f re o pl.ayi ng, back

i nf or natt?l(r)brlfg%%ﬁan BH?B?I%‘% eﬂ-%ge géﬁer%e& g %@381‘&5‘6% ‘%I aim1 or
wherein the reflection film the information storage layer, and the Ilght

transmtiing layer are forned on_the substrate in this order, and the
i nf or mat3- on RstrRstherbotreertdingor mayingdask ixforpatipnianeany laﬁematlblgﬁprafgpom t he

light tr I | r ng back
i nfor natrlﬁ%&r}lﬁﬂatr?kgdr%&nﬁ tgg%r?qooggé gvgiergme ﬁ?nn gccotrﬁg?rhgﬁ?%m& ng} 2,
wher ei n layee, dnidghe hglrtamamﬁttmgbyér&yeforhﬁd oﬁﬁ% wbstfatg ethis drded) tind {h%nsm ttance
to laser. li . The hod o cqr di n or. pl ayi ng back i nf or mation on
an inf oﬂwﬁtﬁpl’sﬁtﬁﬁaﬁ‘@@ WEH}SGW‘%E'@&"BMC aserdighit fom Ge light tansmittingt he

ul travi qhgt siger abl e conposition conprises 5 parts by weight or |ess of

phot opol yneri zation initiator. 6. The nmethod of recording or playing back
i nformati on on an information storage medi um according to claim1l or 2,

wherein the,ultravjol et urabl on js free of hot opol yneri zati on
initiatdr. e Mrﬁ‘c‘fﬁ veare f’ %EHF‘JWE‘F%W@@ a&dﬁf@mﬁg $RIa28n on an
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ul traviol et curable conposi ti on contal ns conmpou aving an acCryl ate
group. light transmittance to laser light.

5. The method of recording or playing back information on an information storage
medium according to claim 1 or 2, wherein the ultraviolet curable composition comprises

5 parts by weight or less of photopolymerization initiator.

6. The method of recording or playing back information on an information storage
medium according to claim 1 or 2, wherein the ultraviolet curable composition is free of

photopolymerization initiator.

7. The method of recording or playing back information on an information storage
medium according to claim 1 or 2, wherein the ultraviolet curable composition contains a

compound having an acrylate group.

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



8. The nmet hod of recording or playing back information on an information
storage 18 MAR 2005 27 nedium according to claim7, wherein the anpount of

t he conpound represented by the general formula (1) conpounded i n1t8hMAR 2003
ultraviolet curable conposition is 80qparts by weight or nmore. 9. An

I nformati on storage nediumfor recoding or playing back information with

| aser |ight having an em ssion wavel ength of 370 to 430 nm which
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conposition is an ultraviolet curable conposition containin conpound
r epr eserv@ightisy marpe fol | owi ng general formula (1): | o NRI1-G jR2
2-R12-N. 1l 1 (1) n mwherein in and n each independently represents an

integer of 1 to 5 and m+ n represent an integer of 6 or less, Rl1 and R12

each i nosependmthtibﬁ@foe@enhédi@nffgﬂrem@@npmﬂﬂgba&@iﬁﬂﬁﬁﬁﬂo{?fwiﬂ‘ﬂaé%!ri phatic

group or an aromatic group, Gl and G2 each independently represents any of
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R2 repr Nt S . r hain.or, a (po]y)ether, tesi due, (B)
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bonded cinailtravdoletcurflie bythpositidrafoemed sh 8 debstiate, (MBkretn helyavsslehapaile bonded
onate residue, each having an average nol ecul ar

chain or a (paly)car 2a i
wei ght c?Pﬂng*Peﬂ o 'gsewphﬂ fikrable campasitipmeenteiningaempeund repessniediby gr oup
i's bondgfe fot%g;ﬁ%- o] E#m{" . bond sel ected fromthe group consisting of
(a) an ether bond, % an éés){lzr bond, (c) a urethane bond, and (d) a
car bonat bopd. .10. The i pformati ompstonage nedi um according to claim9,
wher ei n hﬁ)ﬁpound off the general formjla (1) is a conpound in which R 1
ts
Kk

and R12 j chy nde Rb ¥ 2PRE hydr pcar bon bond sel ected fromthe
group co fng o (1-A 1) an al groug, (1- A2) a cycl oal kyl ene
group, ([-A3)pan aryl glkyl ene group! ane (1-A4) a cycloal kyl al kyl ene
group, G and & each independently représents an ester 18 MAR 2005

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, (¢} a urethane bond, and (d) a carbonate
bond,

10.  The information storage medium according to claim 9,

wherein the compound of the general formula (1) is a compound in which R;; and R,
each independently represents a hydrocarbon bond selected from the group consisting of
(1-Al) an alkylene group, (1-A2) a cycloalkylene group, (1-A3) an aryl alkylene group,
and (1-A4) a cycloalkyl alkylene group, G, and G; each independently represents an ester



28 bond represented by -COO- or -0OCO, and R2 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 nol ecul ar wei ght dfg M&D200p
100, 000 in which at |east one organic,group selected fromthe group
consisting of (1-B 1) a straight-chain al kyl ene group, (1-B2) a branched
al kyl ene group, (1-B3) an al kyl ene group havi ng a hydroxyl group, (1-B4) a

, - d | al kyl ene
o oup 1SRG SR O iesS 480 &PV SHhe; BYnded sbior bond
and (b) @ (pslyRithd? eexikuelok- (Bmgpdlyytegtemxfde@ ﬁéﬂb@&l&»@%&%ﬁﬁﬁ@ ledif)g to

claim9 or 10, wherein the reflection he I"nfornmation Storage |ayer,
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d di r.ra ted wit e | aser
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has 85% or M | i ght transmttanceto | aser ormati on
st orage yelaplkiene group; (1B )anary growp, gnd ibBﬁmaIéfl alkylhae gioupavbaided curabl e
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wherein the wultraviolet curable conposition is free of photFponger|ziB|on
initiat e inpformati on storage, medi um according to claim9 or
wher ei nqtlhejrgf’ fq’tg 451%““&&&@541181%&?!6&%9mm&ﬂrahﬂnsvhareumhpacﬁﬁtnnav| ng an

acryl at r & AG& cl aim 15,
vvhe?/el nqilﬂlemgﬁ%%ﬁa% %ﬂa@é %ggnig%{lfﬁg‘eq%g eserq.]?ei%_ggép ? %%%&h%?%’f Ef1F’or mula (1)
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ror €. light from the light transmitting layer side.

12, The information storage medium according to claim 9 or 10, wherein

the light transmitting layer has 85% or higher light transmittance to laser light.

13.  The information storage medium according to claim 9 or 10, wherein the ultraviolet

curable composition comprises 5 parts by weight or less of photopolymerization initiator.

14.  The information storage medium according to claim 9 or 10, wherein the

ultraviolet curable composition is free of photopolymerization initiator.

15.  The information storage medium according to claim 9 or 10, wherein the ultraviolet

curable composition contains a compound having an acrylate group.

16.  The information storage medium according to claim 15, wherein the amount of the
compound represented by the general formula (1) compounded in the ultraviolet curable

composition is 80 parts by weight or more.



