; e3ekak”"V6T& 01 NOV 2002 *166166* OPTI CAL DI SC AND PRODUCTI ON MET 7
THEREFOR TECHNI CAL FI ELD 5 The present invention re m“mpti al NQ% @g
represented by the digital video/versatile disc (he\mmm““\m\m revi ated as
DVD) whi ch adopts a |am nating nmethod, and a productlon dod therefor.
BACKGROUND ART 10 Conventional |y, mhen]tmo pl ate-1i ke objects are | am nat ed
using an ultraviol et curable conposition as an adhesive, a

radt cal -polyrer | £ abraL YSCHAD A SETRINARE HERIPRARREFER 1S N for T v
applied to an adhésion tace an a spin coating method, a screen
printing nethod, or the like mhlch are eX|st|ng techni ques. After this,
bot h adhesi on faces are 15 superposed so as to face each other, after which
continuously radiative ultraviolet light is irradiated to cure the
adhesive. As a |light source for TERENICALaNIED et irradiation, a

hi gh-pressure nercury |anp, a netal halide |anp, a nercury-xenon |anp or
the |i ke have heretofore been used. Wth such nethods, since the irradi ance
of the lanmp is continuous heat is easily generated, which causes 20 a

pr Ob# emin t es nt1 WYelﬁ?sut%%n%Eﬂ&l 'agsc(?%ﬁ)rgéﬁteﬂlb?tlﬁe {hlﬁhg obj ect, or may

adversely af e L ISERRN R reove a contlnuously
radi ati ve tz normal |y several nlnuteﬁcﬁ nore are neces ary for t he
i rradi anidgo Vérséttllﬁlﬁlilslcl@“éeléflf‘%rrabp’i?ﬁ’lﬂteﬁigm%vpmf [chgrepts pdsipigating wethgd ndand

of f cannot be performed so often. Therefore, when a plate-like object is
cont i nualprgductiorOmethd Ghevef2002 2 produced, the | anp nmust be kept turned on.
If it is assuned that the tinme required for one adhesion (one cycle) (cycle
time for the production) is 5 seconds, and of that the tinme required for
ultraviolet irradiation is 2 seconds, then for the renmaining 3 seconds
energy is wastefully consuned. gWéﬁIﬂﬁguﬂbﬁgﬁT|lke obj ects are | am nated
using an ultraviolet curable conposition as an adhesive, if at |east one
plaig | i ke object of the two plate-like objects has ultraviol et

transm ssivity, there will be no particul ar probl ens.

Conventionally, when two plate-like objects are laminated using an ultraviolet curable
composition as an adhesive, a radical polymerization-type ultraviolet curable composition is
uniformly applied to an adhesion face by means of a spin coating method, a screen printing
method, or the like which are existing techniques.  After this, both adhesion faces are

15  superposed so as to face each other, after which continuously radiative ultraviolet light is
irradiated to cure the adhesive.

As a light source for the ultraviolet irradiation, a high-pressure mercury lamp, a metal
halide lamp, a mercury-xenon lamp or the like have heretofore been used.  With such
methods, since the irradiance of the lamp is continuous, heat is easily generated, which causes

20  aproblem in that the heat may cause warping of the plate-like object, or may adversely affect
the mechanical properties.

Moreover, with a continuously radiative type lamp, normally several minutes or more
are necessary for the irradiance to stabilize after turning on the light. Hence turning on and

off cannot be performed so often. Therefore, when a plate-like object is continually

AT
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Wth, for exanple, DVDs or the |like produced by |am nation however ﬁﬁﬁ 7
is a 10 problemin that the ultraviolet intensity is greatly attenuékh H@
tothin films and |layers of Al and the |ike, before the ultraviolet rays
reach the adhesive layer in which a radical polynerization type ultraviolet
curabl e conposition is used as an adhesive. Hence efficient curing and
adhesi on cannot be attained. Therefore, there is a problemin that if an

attenpt is et acilit te curin anp 15 equi t havin | ar ge
Copact ¢ ProbLess fatus s Refied Ay 0P o uSd R FRlime R B B pfE
production costs. Mreover, when a |lanp having a large capacity is used,
there i sadhepasEinbicy¢le)(cpdle timie Sorctheipiodyctinmo by esasordse Anchef thaifle Waei on of t he
pl ate-1i ke object due to the radiant heat fromthe |anp. To prevent this,

cool i ng equtdaBNtitraliewh thrddieioh 3P sétdads, BRndbiomt eetkisi@parsataly enstby Bh makes
the whol e apparatus |arge scale and nore conplicated. On the other hand, if

ul travi oI SE f@gy h | anp equi pnment having a small capacity 20 is
attenpte % ITra atlon t| me nust be several tens of seconds or nore,
which is not practic iisc | anm nation net ho&}E h so] ves t he above
probPens is dY§eh B aFehmﬁfaP&’éer‘Péssaée FHeated JHpE fL r"lf)‘ﬁ fe EYTRR'E CRRBPTE #on No.
Hei 9-193249. That is to say, the disc |amnation nethod disclosed in
Japanes enrahesive, Apgsll¢astereqnate ke sbjesifithattd patetlike opisctsdas olguigldts 01 NOV
2002 characterized in that ultraviolet rays are not continuously radiated
to a tartgekmiddivityptherervaidi latr@chattitulir blad$dins. Thi s met hod for radiating
ultraviolet rays in a flash is a revolutionary nethod which enabl es an

increase in t nwﬁeﬁ{mﬁfe H ek BAtH OfRke pR&Fuckby 1%%&%9@6&%&@ ithe case
where ultravio rays are irradi ated contlnuous Y, |'e suppressing the

consuned_power. for th [ rr S abl f
prevent iﬂ{gﬁfﬂ‘é“&é@ﬁ él? r?)Y‘}Of(’?? m(tﬁnélé' S?L’taédd ‘ﬁ‘ﬁgﬁ’ ﬁah? ﬂ}ﬂs aqqgl\f?\ﬁev%?feAgven
this method usin | traviolet irradi atl on as, a_flash .has probl ens as
desddi beandiag Bk, %ﬂlieél“f%“@ﬁtfaysvﬂ%@rh the sissive layRein witehafadicabbj ect, in
view of the construction, ultraviolet rays will reach and cure the

ul t ravi glodymenigatibh Eypee@tiravidétt@rabll‘ﬁe‘tqmg)omiomﬁamdias aeddiesivougHemae effici€nt] m
havi ng poor ultraviolet transmssivity. Hence if the Al filmis thick to
meet pr afigl afPeshdsicnalah@ide afthigediuri ng efficiency will be deteriorated.

Mor eover, anong DVDs, in the case of the DVD-RAM where a fil mwhich does
not substanti "Pﬂéré’fore, there is a problem in that if an attempt is made to facilitate curing, lamp
equipment having a large capacity becomes necessary. This inevitably leads to an increase
15  in production costs. Moreover, when a lamp having a large capacity is used, there is a
possibility of this causing problems such as deformation of the plate-like object due to the
radiant heat from the lamp. To prevent this, cooling equipment around the lamp must be
provided sebarately, which makes the whole apparatus large scale and more complicated.
On the other hand, if ultraviolet curing with lamp equipment having a small capacity
20 is attempted, the irradiation time must be several tens of seconds or more, which is not
practical.
A disc lamination method which solves the above problems is disclosed in Japanese

Patent Application, First Publication No. Hei 9-193249.  That is to say, the disc lamination

method disclosed in Japanese Patent Application, First Publication No. Hei 9-193249 is



transmt ultraviolet rays (for exanple, ZnS-Si02 filmwhich is typbqqqumma
dielectric film exists, the nethod in which ultraviolet rays are
irradiated in flashes onto an ultraviolet curable 15 resin existing on the
bondi ng faces of two discs to cure and bond this, cannot be adopted.
Japanese Patent Application, First Pubgication No. Hei 9-69239 discl oses an
effective lam nation nethod with respett to the above problens. The net hod
di scl osed in Japanese Patent Application, First Publication No. Hei 9-69239
i s char sbaaeterizad infhat wHraviple iray asc et sgniénongsirediaied tosa/faegebtbut aregpdiated
conposition is used instead of the radical polynerization type 20

ul travi ahetflagiur aiiiemetsd fotrediagng eacioley eyt irvnfAhsha sl b esioneionddrBethod
specifically, the cationic ultraviolet curable conposition is applied to
the wholgihe;8 RlincdiSe H BE nbRLA%( ATIARE her ANFLIHDLDARbEAN @V o ef
rays are iIrradiated onto the cationic ultraviolet curable conposition. Then
t he ot her, di to, be | am.nat.ed.i s super,posed thereon ressure is applied

t her ot o M ERUIE S AR ATE PP UTB Ce o A O RS S HORRB T o
cure. 01 NOV 2002 4 The nethod using the cationic ultraviolet curable
conpési tthonltigvietet gsasiption, Fulpanels s copakie of Ippintiaathemenemtion pf PigbWawatd on No.
Hei 9-69239 is an effective nethod, enabling adhesion even in the case
wher e t hdteAlanfindtioni s thi ck, or with the DVD-RAM where the ZnS Si 02 filmor
the |li ke which does not substantially transmt ultraviolet rays exists.

However, it igou&eP b7 hidbd SMEDuMALIdId: ReadiBicRad adiasit hessidblehis d@panese
Pat ent Application, First Publication No. Heli 9-69239, there are points to

be i d, ' j i.t-h the . di scl d
'n dapanredtedPaky. gt B8 g Rr s BV BRI P R Fun R B BT 085, o7 o7

the cationic ultraviglet curaple conposition is applied to the whole
sur f ace SORSIBIFHOR BEaviglplraygt w@free%@rgf’@res{&ls ﬁ%@éﬂ cPrablecishin ARET boHRE t i e of

10 superposition, there is a possibility that bubbles are trapped in |arge
quan®i t iteesmitted tsoyghien &t fibe havingpediailzamiadst tommspésivity naHeace ifHgtAlifdnt 0 say,
the resinin the vicinity of the bubbles is subject to inhibition of

pol yrrer iiz edi¢lote rileed ptodusispsdificfionvyahecurimgrifftiéncy caltbaidertiordled. havibrabldres,
and curing may not be performed conpletely. Furthernore, there is a

possi bi unﬁc}ﬁfgtlf‘@]t)_s,tiﬂ%eoéaﬁ’gb'ﬁhe ool IRAMATHSS 2 &fn WATBNNRES ARGt SBYaRE1lyPal T ed.
Moreover, 1T a disc in which bubbles are trapped is exposed to high

t enperat.ure _an Jo | r | } . i he 1N air may
expand,tgﬁ ﬁ# Fﬂgggbr %&%gég?gﬁh%§§5$Q ggggk% Hgggﬁgggﬁ%%ggﬁgﬂﬁﬂgﬁbreover
with the nethod disclosed in Japanese Patent Application, First Publication
No. |- eéists, fpangthod wowhich slteayipdst rasege Bragiafdda dlaghes 9y aretltrayiplst cwsablpg
super posed.

15  resin existing on the bonding faces of two discs to cure and bond this, cannot be adopted.

Japanese Patent Application, First Publication No. Hei 9-69239 discloses an effective
lamination method with respect to the above problems. The method disclosed in J apanese
Patent 'App].ication, First Publication No. Hei 9-69239 is characterized in that a slow acting
cationic ultraviolet curable composition is used instead of the radical polymerization type

20 ultraviolet curable resin being the conventional adhesive. More specifically, the cationic
ultraviolet curable composition is applied to the whole surface of one disc to be laminated,
and thereafter ultraviolet rays are irradiated onto the cationic ultraviolet cutable composition.
Then the other disc to be laminated is superposed thereon, pressure is applied thereto, and the

cationic ultraviolet curable composition is allowed to cure.



20 However, there is a possibility that damage may occur on the discyq NoV 2002
surface due to the nmechani smused for pressing. This occurrence of damge
becones significant when the discs are produced continuously, and nmay | ead
to a decrease in product yield. Furthernore, in view of the properties of
the cationic ultraviolet curable conpogition, a predeterm ned period of
time is required for curing after lamnation. Therefore it is 01 NOvV 2002
necessary to_| eave the disc substrate to stand for a certain period of tine
and to take readHF Wing e fatpeiorlHaripShewrble FypPeiemetitclorsddn hmanesgcur .
Thi s becones a hindrance in constructing nmass production equi pnment.

Mor eoverPatenhApplidasion, rsoBlldimation Noalleithe9238tis amefective navtiod] edabting abl e
conposi tion protruding fromthe bonding face becones tacky, so that

handl i ngdh&idy QMRLLEREBse WiRet BN Efilnk Is thRk & AR ®EDVAD-RA Wh&s FHEV%S—
invention is to provide an optical disc wherein even in the case where a

I b f bubbl
The. aohsiy B By s The S s SOCRAS R Aol T R I RR M0 Vor cover.

it is another object of the present |nvent|on to provide a production

nmet hdd for optaweyer, dis resogmreshthatayen witdfthe micdiad disclosestindepasss Batentdi scs,
and whi ch does not performdirect ultraviolet irradiation onto the surface
of the dippticatitns FirsttRublieaitbniéndizi 6a9339akere atd@imefodsenaiprevedof Thinds & sc
substrate due to the conductive heat or radiant heat fromthe | anp, which

has bee%\?a AR UERLBEA YbdvE, WHE (HeGRUREY 4i908ded TR IAAAS . P%{E_bnph?@i&‘ﬁyﬁﬁi il THE

| NVENTI he present |nventors made an investigation f suppr essi ng the

trappin ub he case mh e

conpost rgliefR TS e eftgvéﬁeonﬁcutrﬁ“%eﬁsur?@sﬁ&@pss%l{l%w@nﬁ%cﬁh N0 of
t he adhesive Iaye 20 As, a res the resent inventors found that if

ul t r avi chevhelgpurfageof oag dise.dhep F&dlﬁ‘?’rséHPf‘éP‘e‘*G H@ftﬂnehéﬁa OB Ok cati onic
ultraviolet curable conposition in a liquid form before spreading on the

di s¢0sulssperpositioratitbre Iserpoasibidity tharbubbtas ard teapped imalaigelquantitiasatherby onposi ti on
was distributed and spread on at | east one disc substrate of the two disc
subst r atdegriotdtiapphd@ihefiobpbiidrasined) t he adhesive | ayer coul d be suppressed,
and consequently, the occurrence of 01 NOV 2002 6 uneven curing could be
prevented.  That is to say, the resin in the vicinity of the bubbles is subject to inhibition of
polymerization due to moisture (water content) contained in the bubbles, and curing may not
be performed completely. Furthermore, there is a possibility that the product quality after
15 lamination may be impaired. Moreover, if a disc in which bubbles are trapped is exposed to
high temperature and high moisture for a long period of time, the inside air may expand, and
in the worst case, the surface of the disc may swell.
Moreover, with the method disclosed in Japanese Patent Application, First
Publication No. Hei 9-69239, two disc substrates are pressed together after being superposed.
20  However, there is a possibility that damage may occur on the disc surface due to the
mechanism used for pressing, This occurrence of damage becomes significant when the
discs are produced continuously, and may lead to a decrease in product yield.

Furthermore, in view of the properties of the cationic ultraviolet curable composition,

a predetermined period of time is required for curing after lamination. Therefore it is



More preferably, it was found that if ultraviolet rays were SUffiCieﬁBW@VZWZ
irradiated onto a cationic ultraviolet curable conposition in a liqu orm
bef orehand, and thereafter the cationic ultraviolet curable conposition was
distributed and spread on at | east one disc substrate of the two disc
substrates, trapping of bubbles in the_adhesive |ayer could be further
suppressed, and consequently, the occuPrence of uneven curing could be
prevented nore effectively. The present invention is based on the above

f i ndi ngsnecematyits leavpthedirstshibrtratetiolstdd ffora entaingteriodbf dinsand hatke treriwzesd i n
that a cationic ultraviolet curable conpositionin aliquid form 10

i rradi atedhAekrelandomisiladehicheddedh6t odcal s Thes teshEd PHInanedi first disc
substrate, before superposing a second disc substrate thereon and spreadi ng

t he Cati%Hhﬁkﬁhéﬁgé%@%?é“ﬁﬁgﬁggﬁ“ﬁgnpOSitiOn inaliquid form and the

second di’s¢ su uperposed thereon to spread the cationic
ul traviolet curable conposition in a |liquid faorm, and the cationic

Ul traviol et MPEEYE: Frp® 8 PEQREM ithihat the GRHAIT WAYIPSt eHrpbfsampesiéR e, 15
More preferably, the present invention is a production nethod for an
opti Sal mowaedinhoacthe borrbuol fage benvpres &icky, soimt bempmgof troublesadieat i ng
ultraviolet rays onto a cationic ultraviolet curable conposition in a

liquid form THepdpieNd id fifotjeth bOMeGratbhiriaVnabels 6 YrARIECarCORABAILd WhRerki
liquid formwhich has been irradiated with ultraviolet rays onto a first

di sc sub : [ ' d | |

subst r At ehnt ok (RO et SB5R0E fiafle SHEROE N0, Alked ReRE BELIMAS |
l'iquid f.orm has .been distr.ibuted; and spreading the cationic.ultraviolet
Cur abl o BOTECRET S P BT P EORR TR SHBTEPES e BoT s En b Hdio
cationic ultraviolet curable conposition in a liquid formirradi ated

bef or eharhiechif the preserhinyingipn faprevidg amr@,dqcn@rumalog o gpsicali disas vdiighecan
substrate, before superposing the second disc substrate thereon and

spr d@di rgffitibetlycprotloce aptivhltdisy, anldethich @des NOMVpe2{dAR directaliiraviclenipradiatiopon in a
liquid form At the time of distribution, the cationic ultraviolet curable

conmposi tdR@tHeRuffadd FURSdEOSPsFRY, @ HRIQPRRnOtaliftelctbriftisH BEiHAL SO as to
beconme a shape suitable for spreading. For exanple, this may be dripped or

al | oved ﬁgstmguéjt%\’fﬂ &dﬁétiJe%eQ?oﬂH i%ﬁqleldf.%&nﬁueﬁ&&b?&hi&%%%%%eg%fmlggd

where the cationic u??raV|oIet curabl'e conposition’in ormis 10
dr opped on¥the disc.sqbstﬁqge and then irradiated wwth ultraviolet rays,
ul t ravi oViée egoaveptional |meipedsh| v al so irradiated onto the disc substrate
consi sting of polycarbonate or the lIike, though essentially the one that
requires ultraviolet irradiation before and after spreading is

15 DISCLOSURE OF THE INVENTION

The present inventors made an investigation for suppressing the trapping of bubbles
even in the case where a cationic ultraviolet curable composition is used, and for preventing
the occurrence of uneven curing of the adhesive layer.

20 As a result, the present inventors found that if ultraviolet rays were sufficiently
irradiated beforehand onto a cationic ultraviolet curable composition in a liquid form, before
spreading on the disc substrate, and thereafter the cationic ultraviolet curable composition
was distributed and spread on at least one disc substrate of the two disc substrates, trapping of

bubbles in the adhesive layer could be suppressed, and consequently, the occurrence of



only the cationic ultraviolet curable conmposition. This uruiecessary
ultraviolet irradiation onto the disc substrate may cause ther mal NOV 2002
deformation in a disc substrate such as a DVD having a snmall thi ckneg; Pa

t hi ckness of 0.6 nm, due to the heat froma |lanp serving as the
ultraviolet light source. Fromthis point of view, with the present

i nvention, as the nethod of distributi ﬁg the 15 cationic ultraviolet

curabl e conposition in a liquid formirradi ated beforehand with ultraviol et
rays on YNSECTFGWigg capld bepupysniedt e bef ore super posing the second disc
substrate thereon and spreading the cationic ultraviolet curable

conposi ti on, Mboreipsefd@bly; &bla fomdatiaaf ulraneteh ags fxete suffiaidhtdt iragdiatddtondya ol et
rays in a space through which the cationic ultraviolet curable conposition
falling & Ra&)%g@ Bl i ir I. strate, in
or der toJaFlrglgggpgdtv 29 ﬁlzctk1 rr%‘;;t)vi ol ts?ig)&gﬁ gkéﬁa? g{l geaf%{%gﬁlifidé aﬁf ttﬁrége\??tgf@? curabl e
conposition .before.this,falls 20 onto.,the first disc substrate.,. For

o e, CHPE SISt SHEElioatpeERiof el i ¥AVTBH 68 o B8 Qe Fishg a st ep
for passing the cationic ultraviolet curable conmposition through a tube
constr uctuberats ofthatwe dise suushasHiteapping ofhnkiesan thagdhrsive jayergomiber fiohever
the cationic ultraviolet curable conposition becones cured and adhered to

t he i nnesupprbded cdndtchaseqjuéaaly, thelacogrdnte df drfeiveruturirtpaoahish e tdneednasieage of
the cationic ultraviolet curable conposition 0 1 NOV 2002 s w thout

repl aci ngrefigely.ube. On the other hand, with the nethod for irradiating
ultraviolet rays in the space, such a problem does not arise. However, the
present inventi o e t i thve thod.for irradiating

Gl ravi of ot - r oy eRsREERyfRoady Pkl 87 B8 HiBpbe Spd Rl hurldBR Bheaing
t hrough a tube construct.ed J‘rgma I,ireght transm ssive materi al . _W_tr} t he
cat i oni ANARICAAS Seragtgrized i BHAFIEPTIE GHAVIPIY cpabln cpmrosiondea liakiddgn
present invention, curing can be initiated by the irradiation of

ul t rlévi orrediatedypsiorehand Mh?gn Wigppelst rayois d@%mbtb@?/ et Bz disp srlestiareabelore bet ween
the two di sc substrates by superposing the two disc substrates, after which
t he cur idugerpssin®apdsehédisc WibdratetBerpoeaaidpréaditgrthe enjonit Wahviort curtble r avi ol et
curabl e conposition in a liquid form 10 consisting of a cationic

ul travi alg@tnosiiba M £1iGaIfBmANRd I EREORIIROdPERItE ZahéPSipkRSPiMeloh i ti at or
IS used. th the present invention, a cationic ultraviolet curable
conposi tjon,in a.liqgul . Of .St ng. of. an resi.n_as. the min
corrponenstpree'flrdléhea&élgbgérlltg%é@f/{r%%?ggf (l%éﬁl&? ilog‘e‘“%r'#&ﬁ f)aIOfl’él)l i%t otEe 3%10{1 e initiator
i s preferabl g]ﬁuse .. The aforesaid com 0Si tf on differs froma nornal

ul t r avi oHERVIRISE Sipplle SQfHﬁ%Séﬁl?r} 15 liquid form 1s allowed to cure.

15 More preferably, the present invention is a production method for an optical disc
characterized by comprising the steps of: irradiating ultraviolet rays onto a cationic
ultraviolet curable composition in a liquid form; dropping the cationic ultraviolet curable
compositioﬁ in a liquid form which has been irradiated with ultraviolet rays onto a first disc
substrate; superposing a second disc substrate on the first disc substrate on which the cationic

20  ultraviolet curable composition in a liquid form has been distributed; and spreading the
cationic ultraviolet curable composition in a liquid form.

With the present invention, the cationic ultraviolet curable composition in a liquid
form irradiated beforehand with ultraviolet rays is distributed on the first disc substrate,

before superposing the second disc substrate thereon and spreading the cationic ultraviolet



15 where the curing | evel reaches substantial saturation innediatelﬁ ngnmm
irradiation of ultraviolet rays (referred to as "fast acting"” in a

that it cures immediately), in that the curing | evel does not reach
saturation imedi ately after irradiation of ultraviolet rays but reaches
substantial saturation after a predetermned time has el apsed (referred to
as "slow acting"). That is to say, since there is a certain period of tine
(a pot life) fromthe ti of 20 irr dlatl of, ultraviolet s until the
curi ng |Cévé?e CORBORIST ¥t UANAITBRT. ¢ AEDF e gglsmb%la@f g

adj ust ment can be done during that tinme. The cationic ultraviolet curable
conposi tcumblecontp@isitiongn a ligaitlifomh may bt deopiped et theulissubstragsionsantlecaneat i on

pol ymeri zation type photoinitiator as the essential conponents is

pr ef er alhyhel Ritab18 ¥shRAkINE! | FortkampR Mﬁﬁtrla§' béltishel Ok Mot %itaNs 86wh e ease
of dropplng onto the disc substrate. is nore preferable to sel ect 01 N
0 V 2002 E qpﬁgﬁltl on So that the conp05|t|on itself and a cured
adhesiv@S(ég%Pu &8F°H%t h becone transparent. A functional property which
the conposition has, that curing is initiated upon irradiatign of

ul traviol et theaﬁﬁh%ybewwquﬁel%Wé/a%squrabé%cwp%l@ée@)ﬁ&qwﬂsferm is
substrate on the first disc substrate the conposition can be spread

appr oxi nintpgey ob ¢tanbiensubkizate wod thies araiist with elravanel reysenkrafioket raysipieng i s
conpleted, is nore specifically a property that the conposition can be

spread qy&kitabl@lsonghdagtbhthe WhekesatiaeshafingHHeFibeshinblthe tikg curing
| evel of the conposition not reaching saturation during spreadlng that the

conposi i Anydoesngf mpLR ma@ge&g{) PR URERbhgo fhotr R ALRB R the

conposi ti orr contal s as as possi Ilm

t hi ckness, becones for cur n de reachi n tut on.,durin
Spr ead) TUNDERSHEN MAURES PRE aﬁmlsg BT o RE Ry S O TRR e T ace

wher e adhesion js required, Ieadln to probl ems in that warping becones
wor 48, ouid the disasubsiategnancasse thegnd deformationia aghiscasubaiate areh 25 BAYVP ecor di ng
i nformati on degenerates or cannot be reproduced because of ingress of gas
or | i quihdvingtacnmlltbickagss fethwkeassto 6.9 rami),wbie éal thdilsatsfrorda lathe soting s thend,
protrusion from between the disc substrates | eads to problens such as over
consunphyjevislét lighe se@eposi tion, and tackiness at the edge faces. For such
functional properties, the cycle time for lam nation, the ultraviolet

i rradiation 10 Hhis 38 EPEE‘%‘ZVS ;Bx‘e%t inQBHidnNEs tﬂ@%%t}%fd o?ﬂ{sm.ag gpf the

conposition are con elected SO as to be optinum en the
former two cogglgl n %%Co > 1lhhe g |ong} hd pe ds solely
upon t néBete TRV Sufbf oat i eh SR BN PRSI REREIET or 0, by
adj usting the viscosity of the conposition, the functlonal property can be
contlPol |udtgaviolet rays on theTirst disc substrate before superposing the second disc substrate théreon
and spreading the cationic ultraviolet curable composition, it is desirable to adopt a method
for irradiating ultraviolet rays in a space through which the cationic ultraviolet curable
composition falling from the nozzle passes before reaching the first disc substrate, in order to
irradiate ultraviolet rays onto the cationic ultraviolet curable composition before this falls
20  onto the first disc substrate. For example, it can be considered to irradiate ultraviolet rays
during a step for passing the cationic ultraviolet curable composition through a tube
constructed from a light transmissive material. With this method however, the cationic

ultraviolet curable composition becomes cured and adhered to the inner wall of the tube,

making it difficult to ensure the passage of the cationic ultraviolet curable composition



In this connection, the cycle tinme for lam nation is set to be as shoiQVa&ll
possi bl e, for exanple 7 seconds or |less and preferably from1l to 5 seconds.
01 NOV 2002 to The viscosity of the cationic ultraviolet curable
conposition in a liquid formused in the present invention is set to be
fromb50 to 10000 nPas, preferably frongloo to 1000 nPas, normally at 25C,

t hough differing according to the spredding method. The conposition

di stributed onto the disc substrate increases in viscosity and is cured

af t er ulwithout siplcingdystubec Gnithereibirdrad, wiiethe srethadrier wradistipg nkevinleti ng

| evel does not reach saturation until the conposition has spread

suffici edyd iy tiv@acd, Bechl srobRHEIE abkarisAs  HbRe ! the PieSert liivearbl®ds netir abl e
conposition in a liquid formused in the present i nvention, one having a

Vi SCOSI toy, e eQthQ%htn‘?etﬁosaO{o?f’r?a%m%@g lgtq?)l%yon@o %Mc&é{&rﬁ tﬂln%@%'i@?.t er, and

an increase rate o e conpl ex co icient o VISCOSIt frer M nut es
from 10 |rrﬂ§|at|0n of uItr%V|o re&e of %HI g gr than 200% .ﬁr

exanpl e GO SHPBHIODFEESIH&! pré é‘rl‘él?ﬂ nstgyetgdrom a dight Fanspigsig NAtesi ty of
from 250 to 350 nmPas and an increase rate of the conpl ex coefficient of
viscésity of Wuh th egtienictubisayialg@ysableoronepcaiiiohen & Hawd feon teed3ndhd mesenr e
preferable. The range shown by the o mark in Tables 2 and 3 described | ater
i's pref a@nadation, clbinglefiebéd nitiatéSipohe iryadidibaws alirdviolétheysBMd thpeompssitdret er
refers to a viscosity under an environnment of 25C before ultraviolet rays

are irrad 8 ethchESRb Nl bAGEET thetwd sté‘§ubstrﬁte§ bf‘kup‘é \P%gf?@' the/two di Moreover,

t he conpl ex scosity 1 ncrease rate in the presen tron s eflned as
descri bed, hel ow. . Th | ex coeffl ient of viscosity n* was neasured by
ising & Per R TR RRAEREIE" RS 150" produced by HAAKE Go.) .

wi th each co 05|t|on sandw ched between a stainless steel disc (haV|ng a
di anet er of 2Mithihe ppgenhinyeniiany a gatipaic Wirgwolsheyrpple compositian inrdiguid form

t herebetween vias SO pm and irradiating ultraviolet .rays for 3 mnutes

f r ori0an cexsistingfgrationic atfeavidetcurapld maip ag$RBatkGpobyoetimtdn kypeUshi o 1 nc. and
having an intensity of 550 mMWcnB), fromthe quartz gl ass disc side at a

t enper atghosisifiatdb (s useddew it englprescanmvehtion, @ tatNiic WR@dofet egtblBeympbsitlortz,
and distortion of 5% The increase rate of viscosity Ol (% was determ ned

from t heyiznighid@ont QBRi&ihe P8k thGlyaRlin At 1 RAREbhYoRAt aiWcdildg compl ex

coefficient

polymerization type photoinitiator as the initiator is preferably used.
The aforesaid composition differs from a normal ultraviolet curable composition
15  where the curing level reaches substantial saturation immediately upon irradiation of
ultraviolet rays (referred to as "fast acting” in a sense that it cures immediately), in that the
curing level does not reach saturation immediately after irradiation of ultraviolet rays but
reaches substantial saturation after a predetermined time has elapsed (referred to as "slow
acting"). That is to say, since there is a certain period of time (a pot life) from the time of
20  irradiation of ultraviolet rays until the curing level reaches saturation, the lamination
operation and fine adjustment can be done during that time. The cationic ultraviolet curable
composition containing a cationic ultraviolet curable resin and a cation polymerization type
photoinitiator as the essential components is preferably in a substantially non-solvent liquid

form, in view of the ease of dropping onto the disc substrate. It is more preferable to select



of viscosity nl i* 3 mnutes after initiation of ultraviolet |rrad|a@qqmvzmz
u5|ng the followi ng equation: 5 Conplex viscosity increase rate gi

(rl,* - rlo*) / rlo*x 100 To obtain such a preferable conposition |n a
quuid form there is for exanple, a nethod which involves adjusting the
conposi tion ratio by using together tmg or nore kinds 10 of cationic

ul traviolet curable resins each of which has different curing properties
such as curing speed. The time fromconpletion of ultraviolet irradiation
until tHbe camposgioney hat theetoimposisan itsdf iy cused adhesiab Fokuthercofibaik bedomeche
saturated curing level, is adjusted by various kinds of cationic

ul travi otatpagdstabl e resins and cation polynmerization type photoinitiators
used together 15 with the resins, and the weight ratios thereof. For
exanpl e, the t I rom5 to 25
m nut es, nor éA‘ E“?g Jér?aégﬁdfglfﬁ)% %{m& t?&o%n@glrh%glu%w&t%ﬁr n%osel[]ﬁa@af rébl y from5
to 10 m nutes. For the cationic ultraviolet curable resin used for the

pr epar atira#an eifdtraaelebye g thabyiiths suechpatifien & MEFGENe flish SHastrate gk d
form there is for exanple an epoxy resin, and a 20 glycidyl ether type
epoxy r destdiscssubstiand the womgosition @nrwmmad@ppmkinyatdm hetavens thertporditci es t o
which chlorine is attached, resulting from epichlorohydrin which is the raw
mat er i alsubdttatdsSardiegéreatidrentifg Isichipldidie isdartsbtyifiefllyahyropdriiahitihd he epoxy
resin to not higher than 1 % by weight in order to prevent corrosion of a

metal v QIOH?)% iti08 cdl *é@tp?éadaov'élletglgwbﬁgsu;fa!:énvﬂéretaaﬁes%tlk F&llrung& $5th thdepingPar i ng

a cat|on|c u%traV| curab conposition I n IQUI orm w t hout SI ng

0 NOV .20 [ ? a solvent exa to dIS olve a solid
epoxy r e of the sSmptlion E?MW bing S5 atien hirel ARG Ebiton Sis @i Sty
resin. Moreover, as the g ﬁCId yl ether n pe epoxy resin, a conbination of a
bi sphendlot pgp@@d@fr@s(ybwgqnﬁ afigc aubshpicpHbatitee %ﬁr@ﬂosmwgn@m@a@l@mb@bﬂ@r i's
preferable, and of this, a conbination of a bisphenol type epoxy resin and
an dloi ptmtpiossildb',cﬂnddhagIth&ﬁhmmﬁckﬁtdséecdmespnéﬁoanabl e in the present invention
for spreading the adhesive over the whole face of the substrate and for the

i medi at e curfeGuahg wves&amvgbﬁgnatmmu@rs redfin X&laadtaCANRELA Gardlidl an
alicyclic epoxy conmpound nay be used together. Furthernore, it is

prefera ?foﬁnﬁ] atl ;fgéﬂf SfthP Blo¥ WiHe {ezmks%n sx%lﬁhomalﬂ% td ﬁioeregé% that

constituting cu traV|o et cura COﬁpOSIt n oni um sal t

conposed a(ljr];)mg becomes worse, sufficient adhesion strength cannot be obtained, and that recording

information degenerates or cannot be reproduced because of ingress of gas or liquid into a
15  gap between the laminated discs. On the other hand, protrusion from between the disc
substrates leads to problems such as over consumption of the composition, and tackiness at
the edge faces.
" For such functional properties, the cycle time for lamination, the ultraviolet irradiation
amount onto the composition, and the ease of spreading of the composition are considered
20  and selected so as to be optimum. When the former two conditions are fixed, the functional
property depends solely upon the ease of spreading of the composition. Typically, therefore,
by adjusting the viscosity of the composition, the functional property can be controlled.
In this connection, the cycle time for lamination is set to be as short as possible, for

example 7 seconds or less and preferably from 1 to 5 seconds.



cation portion and an anion portion, the cation portion being selecbepNévgmn
a group consisting of aromatic sulfonium aromatic iodonium aromatic

di azoni um and aromati ¢ ammoni um and the ani on portion being represented by
the general fornula [BX4] - (where X is a phenyl group substituted by at

| east two fluorine atons or a trifluor @Ethyl group). 15 The glycidyl ether
type epoxy resin includes bisphenol B di gl yci dyl ether, novol ac type
epoxy resin, aliphatic polyol onegC|dyI ether and the |ike.

Speci fically, Thmems@mﬂﬁhc;pattO;apyeultta‘gblytwyble eehpesitiorcinadiswidfospheebin A or

di gl yci dyl ether of the al kyl ene oxi de adduct thereof, bisphenol F or

di gl yci dyik peishiinehtiéhi saf ds\bedroen oX tod0addires, frbfera0f frorhyldo &g e0GHE @Has,

bi sphenol A or diglycidyl ether of the aIkerne oxi de adduct thereof, 20

t he “OVOAc%aH?’ R& LROMYuLIEGRrih &éc!dﬂﬁ .«ﬂgdrec ggx'n@&oﬁypﬁw% sftion! M

o-cresol novol ac type e oxy re in an ropane novol dc type epoxy

resin, e aliphati C|dyl et. i.nclu co

ol yei e Bielntosfe 5y éf?étrg %%f%aﬁ G |a“é1tlﬁaweg ﬁ@%witﬁ%’vﬁewysc

di gl ycidyl ether, butanediol diglycidyl ether, hexanediol diglycidyl ether,
cycl Shexiamditadsheraornl Repfgraphi thylcurengwlével ded yasmensiy sathention gmllwgm/ 2002 13

gl ycol diglycidyl ether, trimethylol propane di-/tri-glycidyl ether,

pent aer yédnipdsitlonthas s;fréa&ltsruﬂﬁdjd:ry@i dyt thetdhwersubsamack. sor bi t ol

hept a- / hexa- gl yci dyl ether, and other epoxy resins include resorcin

diglycidyl etRefne céﬁorﬁé’mﬂf%bi%'le%hﬁébﬁ\é%}dgémlﬁn H{QQL&{GH Sorff us%!i‘%ﬁ‘qe%kéé@htdw
et her type epoxy resins, Epiclon 840 S, 850, 850S, 830, 705,

707, 720, 725, N-665. (pr nk and Che )

B 01 BxESRy, SR 8SED0 Pl RN RS b K SRLSREREERY i, nagase
Chem cals, Ltd.), SR-16H, SR-NPG 16H-DGE | ow chlorine products (produced
by Sakante@mesRy#dAnBeseseare of thegomplaxroeHiwignf R‘éwaﬁ‘rOél%eéqr|3a!B}r@tesc§s@@e ane
conpounds include 1, 4-bis[(3-ethyl-3-oxetanyl methoxy)nethyl]benzene, 10
1, 4-1f s[if@drboingf ulBavielst zyy bf nesttiighey Jhan2R)V4 frerexample from 200 to 10%, is

3-net hyl - 3-gl yci dyl oxet ane, 3-ethyl 3- glycidyl oxetane,

3- met hy| prafefaitls, o xyNhishyte iy digandscoditebNftdm 350 yslB SxnPedshayll ap krtaseratnef t he

| i ke. As conmercially avail abl e products of these oxetane conpounds, MOX,

XDO (progld %@ﬁlg@( cHOFARATHS V%omt)l'-éﬁo)t h%“Gr thhe1 50‘%efo?-5?anﬂ5{@frloﬁﬁbll5© t0 38% is

Alicylclic epoxy conpounds include 3 epoxycycl ohexyl net hyl - 3, 4

ggm%‘:;ﬁ%&ﬁeraﬁr b%%'r&&g sh{wﬁ”%?%{kﬁ Sa'aﬁp%xl*a%fs% t3h£sénb‘é81 tAfSl

aval Tablepr ese al Brie‘e poXy conpounds,
Cel | oxi de 2021, 2081, 2083, 2085, 3000
preferable.
15 Here the viscosity measured by the BM type viscometer refers to a viscosity under an

environment of 25°C before ultraviolet rays are irradiated (hereinafter referred to as "initial
viscosity"). Moreover, the complex viscosity increase rate in the present invention is
defined as described below.
The complex coefficient of viscosity n* was measured by using a parallel disc type
20  rheometer RS150 (produced by HAAKE Co.), with each composition sandwiched between a
stainless steel disc (having a diameter of 20 mm) and a quartz glass disc so that the distance
therebetween was 50 pm, and irradiating ultraviolet rays for 3 minutes from an extra-high

voltage mercury lamp (SP3-250 produced by Ushio Inc. and having an intensity of 550

mW/cm3), from the quartz glass disc side at a temperature of 25°C, under conditions of



(produced by Daicel Chem cal Industries, Ltd.), Cyracure UVR-6105, 6&1%@V2W2
6128 (produced by Union Carbide Corp.) and the |like are avail able. Anong

t hese cationic curable 20 conpounds, a conposition consisting of a

conbi nati on of a bi sphenol type epoxy resin and an aliphatic diol
diglycidyl ether is preferable for achieving the present invention. The
cation polynerization type photoinitiator used in the present invention is
a conpound which initiates cation polymnerization of the epoxy group upon

i rradi atfregrensy ofill thzmenddistortianced 5%as Higdncrgase a8tk 6h vigedsjirey Zat ven t ype
photoinitiator, a known and conmon 0 1 NOV 2002 14 one can be used, and
there caRtdRineMHonPihedniasl ddaiphk @bl Gscdsy neXatidthe compleRRbeftisal t I n
whi ch the canon portion is aromatic sulfonium aronmatic iodonium aromatic
di azoni umy . aromat [ .¢ ammpni ym.or. . I TIr . :

(2, 4- cy A SISEHTE AN EAdTuGt P EoHatpR PR ovisbadiatpn singbr SoWR he ani on
portion is BF4', PFD , SbF6', or [BX4]' (where X is a phenyl group
substi t ujedidny at | east two fluorine atons or a trifluoromethyl group).
Specifically, aromatic sulfoniumsalt includes: bis[4

(di pRenyl sul f oni 0) phenyl ] sul fi de bi shexaf| uorophosphate, bis[4

(di phenyl sul f oni 0) phenyl ) sul fi de bi shexafl uoroanti nonate, bis[4

(di phenyl sul foni henyl.] sul fi de. bjstetrafl yoroborate,

bi s 4 ( i pheiGTuT SRS e FthT HiblontST A0 o

t et r aki s(pent af | uor ophenyl ) borate, di phenyl -4-(phenylthio)phenyl sul foni um
hexaf | uor ophosphat e, di phenyl - 4- (phenyl t hi 0) phenyl sul f oni um

hexaf | uor oanti nonat e, di phenyl -4-(phenyl thi o) phenyl sul f oni um

t et r af | uor obdicadteaindiighheprgferabld Edrepositioniinp pigeidyfbsl thesiisifor example, a

tetraki s(pent afl uorophenyl ) borate, triphenyl sul foni um hexafl uorophosphat e,

tri pheny}sbd QRicH iy hbof QAMRE cORPEdi€on fafib BYGSUE SaletRPtwWabARore kinds
tetrafl uoroborate, triphenylsulfoniumtetrakis(pentatluorophenyl)borate,

bi s[;4- di (fzcliééo%i%xlqlr 9@62%&%?%%%?{%%%{&_8? %Bf%ﬂ'hgg A L&l&ﬂgf ﬂrggerties such as

bishexaf1uorop osSh

hydroxyethoxy&% henyl sul f oni 0) phenyl ] sul fi de bi shexaf| uoroanti nonat e,

bi s[ 4- diRIE D gdroxyethoxy))phenylsulfonio)phenyl]sulfide

bi stetrafl uoroborate, bis[4-di(4-(2 = = . ) '

hydr oxyet hOxyﬁmﬁmgm@lﬂom}ﬁt@p@ﬁgh@w]o@j lifrgdation until the curing level reaches

t et raki s(pent af | uorophenyl )borate and the |like. 20 Aromatic iodonium salt
i ncl udesatuditjpleoyth abkohite malhe xhthe sanophiosphalevel, i ahhenyd bodoivus kinds of
hexaf | uor oanti nonate, di phenyliodoni um hexafl uoroborate, diphenyliodonium

t et r aki shpent afttavenapRnemyd 619§ AlEsatibh Pé@ﬁ@ﬂ@éﬂoﬂ bRt SIERALI#Msed together
hexaf | uor ophosphat e, bi s(dodecyl phenyl)i odoni um hexaf | uor oanti nonat e,

bi s (;dodegy) RREOYAY LSRR IWEBH: SR IAHAIOPRE ALEmpR, BARHERHRRRAMOH 9PHH UM
minutes, preferably from 5 to 25 minutes, more preferably from 5 to 15 minutes, and most
preferably from 5 to 10 minutes.
For the cationic ultraviolet curable resin used for the preparation of the cationic

ultraviolet curable composition in a liquid form, there is for example an epoxy resin, and a

20  glycidyl ether type epoxy resin is mainly used. This resin normally contains impurities to
which chlorine is attached, resulting from epichlorohydrin which is the raw material. Itis
desirable to limit the quantity of chlorine in the epoxy resin to not higher than 1% by weight

in order to prevent corrosion of a metal reflection film or a recording film of the optical disc.

In preparing a cationic ultraviolet curable composition in a liquid form without using



01 NOV 2002 15 tetrakis(pentafl uorophenyl)borate, 01 NOV 2002
4- met hyl phenyl - 4- (1- net hyl et hyl ) phenyl i odoni um hexaf | uor ophosphat e,

4- et hyl phenyl - 4- (1- et hyl et hyl ) phenyl i odoni um hexaf | uor oanti nonat e,

4- et hyl phenyl - 4- ( 1- et hyl et hyl ) phenyl i odoni um t et r af | uor obor at e,

4- met hyl phenyl - 4- (1- net hyl et hyl ) phenylihodoni um

t et raki s(pent afl uorophenyl ) borate and the i ke. Aromatic diazom um salt

i ncl udes: phen i azopi.um h I uoro hat henyl di azon
nexaf | uH BT U SARP RS b G ok Pk (PSRG BoNe T HEFRATE¥bni um
t et raki s(pent af | uorophenyl ) borate and the i ke. Aromatic amoni um salt

i ncl udeswhigh grandisdol2-thy/soligppexydiesinum 10 15 hexaf | uor ophosphat e,
1- benzyl - 2- cyanopyri di ni um hexaf |l uoroanti nonate, 1-benzyl-2 cyanopyri di nium

t etraf | uor obayigicverlasiBO glytid ey mgRWhbeN Akl combination of a bisphenol type
t et r aki s(pent af | uor ophenyl ) borate, 1-(naphthyl nmethyl)-2-cyanopyridi ni um

hexaf | uQh,9 B@%tdean aﬂiak({f %%{ymﬁgl %tg‘n%zlgglae@é)rgﬁflé'ﬁ WL a combination

hexaf | uoi o m)nat e yanopyr 1 | ni-um

tetrafluor orat 1- (napht hyl net h cyan ridinium

tetraki aﬁmﬁmﬁ?ﬁewefwﬁg?& ot el SR idyAgthepispreloradligaiieadi ene- |
yl)[(1- rret hyI et hyl ) benzene]-Fe salt, there can be nentioned

(2, 4- cygiresseninaetitondorispydayl|ngl theadhpsiee hydr)thewhelnddcepéd te supstrate and for the
hexaf | uor ophosphat e, (2, 4-cycl opentadi ene-1 yl)[ (Il nethylethyl)benzeneld-Fe

(I'1) hexaiddtoaningmiratgeadiz. 4- cycl opent adi ene- 1
yl) ((I met hyl et hyl ) benzene]-Fe (11) tetrafl uoroborate,

(2, 4- cycl openyadbedeanlonttane ChABEIMA £lahwl i @fé\%%ﬂ@ig &Rnfduhd may be used

tetrakl s(pent af | uor ophenyl) bor ate and the comercially

avallable oducts, of these ¢ B merization.t o] iators, for
oxanpl o, 08 Eoob TSP liBrreg RS g&?‘guﬁ“%‘rPO&}’{P%“ gg?:é?)r% P}‘ ot 98l sp- 170
(produced by Asahi Denka Kogyo K K.), FC-508, FC-512 (produced 3i Yl

Co. 10 | rgagtifandGe cetﬁ-%vddéréﬂok?g/cwlﬂa cempRyighbg an W@@dﬁpﬁmp@@éﬁia(pr oduced
by Rhodia Co.) and the |ike are avail abl e. 01 NOV 2002 16 The above
descr i bedticmportion pod ymamipz portion, thy paiophortadmbeinggetactedifeom berapadnsstngl y or

of aromatic sulfonium, aromatic iodonium, aromatic diazonium and aromatic ammonium,
and the anion portion being represented by the general formula [BX4] - (where X is a phenyl
group substituted by at least two fluorine atoms or a trifluoromethyl group).

15 The glycidyl ether type epoxy resin includes bisphenol type diglycidyl ether, novolac
type epoxy resin, aliphatic polyol polyglycidyl ether and the like. Specifically, the bisphenol
type diglycidyl ether includes bisphenol A or diglycidyl ether of the alkylene oxide adduct
thereof, bisphenol F or diglycidyl ether of the alkylene oxide adduct thereof, hydrogenated
bisphenol A or diglycidyl ether of the alkylene oxide adduct thereof,

20 the novolac type epoxy resin includes phenol novolac type epoxy resin, o-cresol
novolac type epoxy resin and diphenylolpropane novolac type epoxy resin,

the aliphatic polyol polyglycidyl ether includes ethylene glycol diglycidyl ether,
propylene glycol diglycidy! ether, neopentyl glycol diglycidyl ether, butanediol diglycidyl

ether, hexanediol diglycidy! ether, cyclohexanedimethanol diglycidyl ether, polypropylene



in a conbination of two or nore. The addition amount thereof is fromg oy 01
| O parts, and nore preferably fromO0.2 to 4 parts by weight as an

ef fective conponent per 100 parts by weight of the ultraviolet curable
conposition. If the amount is less than 0.2 pants by weight, sufficient
curing cannot be obtained, and if the unt is larger than 4 parts by
weight, reliability over a |ong period of tine decreases. Mbreover, in
order to further i nprove the curablllty for exanple a radica

phot opol gb@q idyedrsigy ethsrttrimethyldd prgpanedi- ~/tri-glycidy! ether, pentaerythritol tri-/tetra-

2- hydr oxy- 2- met hyl - 1- phenyl propane- 1-on, 1 hydroxycycl ohexyl phenyl ket one,
ot her thg@cMyM£m£,mﬂebyﬁmhquéﬂ&xdggtthmhhpmahthon and 10 phenyl t hi azi ne
may be used together with the above described cation polynerization type
phot oi ni ti at 06 e f?é%ﬁa's libtle refRLi¥ Qlolycayi B@RADP! astic resin, 2 Teveling
agent, an anti oxi dan I'lane coupling &dgent or the Iike can be used as
required, together 0, se inventi.on

[ rradiate ult aewssm%ﬁa&&%%?%B?ﬁaﬂa?P s Rl RE b HPSSTOTER Bl o
conposition 15 in a liquid form an ultraviolet irradiation device can be
di sposed8tb 8t 89008t 86thd 08P, &éea Hy» €& 1780 12 SulNtGoavpisdagedyrlagpgpon
conposition, and as a light source for the ultraviolet irradiation, for
exanpl e, Inkraypd Kihewmical s e )FEIEH2 08,55 6-24 104211 2 g -282 XiEX3a1 ;@X{ﬁa@yEXaErm, a net al
halide lanp or the like nay be used. To irradiate ultraviolet rays nore

uni forn ()br@cﬂic@d% ﬁa%is@meﬂﬂca%a“cpﬁ'sii WH, VSRVNPGEII 6@@)@@!&@%@1099@9%&1&%0” in
aliquidform e ameter of nozzl e may be made small to thereby nake

the |1 qujdd. gfbggaﬁa%tg%kmhg( 4 FRY LS FlngiHE M Scs0ImaRl L on or the

di anet er & ropplng I|qU| ura nozzIl es may be used,

and in that case, ust uantlt he. cationic
ultraviolet ¢ F‘%{tﬁ’i‘eecc{%??ﬁf ?g‘ l%‘g[ﬁgﬁ le%f%éﬁté’?ﬁ] %}hCB‘p'EIPﬁBY O tion on
the disc substrate) becones easy. Moreover, it is effective to irradiate

01 NOV 2082is(B- mllethrybc?ymﬁ@nylrrasﬁbmf}f)@mhaﬂqu@her, Rensthidteglyeidylokeiase, Gfethie
dropping cationic ultraviolet curable conposition. As a specific neans for

i rradi at 3Bngyciiylogatare, Bimeathyls3-hydvoxyaedluyd dx dthee, Bheothyd-3pedrgdyateyhyd bx éthige
dropping cationic ultraviolet curable conposition, it can be considered to
i rradi at ghdguht figvi ol et rays by arranging a plurality of ultraviolet

irradi ation devices around the periphery of the dropping cationic

ol raviol et cHLable RORARLALAD K thend o e HRRLANETMCBL it 07 oPPl
byt he raroiEenby Spieet 1. LY Rl Rl e riiear r ange a plural ity of
M BT Ol et 1 LTiaMTete epoy somponnds imeluge 3.4-apebyclohexylmethyl-3 4-
epoxycyclohexyl carboxylate, limonene diepoxide and the like. As commercially available
products of these alicylelie epoxy compounds, Celloxide 2021, 2081, 2083, 2085, 3000
(prodiiced by Daicel Chemical Industries, Ltd.), Cyracure UVR-6105, 6110, 6128 (produced
by Union Carbide Corp.) and the like are available. Among these cationic curable
20  compounds, a composition consisting of a combination of a bisphenol type epoxy resin and
an aliphatic diol diglycidyl ether is preferable for achieving the present invention.
The cation polymerization type photoinitiator used in the present invention is a

compound which initiates cation polymerization of the epoxy group upon irradiation of

ultraviolet rays. As such a cation polymerization type photoinitiator, a known and common



savi ng and space saving becone possible and this is advantageous in Vh$qumz
the cost. 10 When the ultraviolet rays are irradiated onto the droppfng
cationic ultraviolet curable conmposition, if the ultraviolet rays are
in~adi ated to the nozzle aperture, the cationic ultraviolet curable
conposition is cured in the nozzle apeg@ure, and conplications such as the
droppi ng quantity decreasing or the nozzle aperture blocking occur. To
prevent this, it is preferred to drop the cationic ultraviolet curable
conposi ten§rean he #sqd; gidl Beresarbargnaonsd ep being preferablg; Hr expmme aaiogug skt r at e,
with the ultraviolet irradiation shut off to the periphery of the nozzle
tip. As ia wigdnthe kaforspurtion Rarahdtictshoniliing anohnatieiodoajsy, atomithelipoasant
invention it is particularly preferable to protect the nozzle aperture with
an ul trayj i rradiat i N j:00. €. F. i { cessary
ot hi oo B R L et By e RS e ol

peri phery of the nozzle aperture, and the shape is optional so long as it
can achi%vémzwp@ﬁ@neb%cx Iah, ShFot@dBXaly (WhereAopA rRheayareun wibstityied o at
ultraviolet rays. Simlarly, it is also particularly preferable to shut off
the ul t riaast eheflubrinedbmat bontrifiotdieetidzzd ). apert ure by covering the
ultraviolet irradiation device with a cover having a shutter, and

openi ng/ cl osi g iag¢ At flc M bRuf QRPN bif@-conposition. The quantity
of the ultraviolet ITradiation onto the cationic ultraviolet curable 01

N OV 2002.18 .c 0Sifio Ling dr i of .the conmposition fromthe
nozzl e t u#ﬁ%”ﬂﬁ%@“@ﬂ%@?ﬁaﬁgd?QgW%?ﬁﬁgpggFP%ﬁ%gﬁﬂ%b 500 mJ/ cn2, and
preferably from 100 to 400 nd/cn2. Wth the present invention, since

cont i nudghanylsulianynekenyHpdBdabiskaratioragrtinorgis Bisthe di sc substrate is not
performed, deformation due to heat does not occur even if the disc

subst r at @iphergsul finid)phenyledfide bistesaBunsebordth diis[g diphesdsulfontn) phersyl]sulfide
advant ageous conpared to the conventional nmethod in which ultraviolet rays

are @i r eetrhpis(pbedtaticbsittngighirhte Udpisdny - Mpleny g o fhegylsilesiunat e. 1 n the case
where a nmethod for irradiating ultraviolet rays onto the cationic ultraviol

et 10 CUiAbhGoBRRRERICL el 0P R0y (1 OFhL B BREL P anAdORk el or exanpl e

a nmethod 1s pre erein-after Ibuting the cationic ultraviolet
curabl e composition in a.liquid for ich has been irradiated with
uItravidﬁgﬂgwg§§?mgﬁhgwgﬂ§ﬁﬂ?gcgng?ﬂ%%ﬁngg@a%h1p§??$4éubstrate inaring
form the other disc substrate i s superposed _thereon to spread the cationic

ul t r avi diPBenyéihioaphesylssiprumiteterkinpenibognhgnidibomie tHphepisylfienivin t he ot her

di sc substrate itself. To distribute the conposition on the disc substrate
in this mxaflesrophdsphdie tuahdnglsildonium hexafluoroantimonate, triphenylsulfonium

15  tetrafluoroborate, triphenylsulfonium tetrakis(pentafluorophenyl)borate, bis[4-di(4-(2-
hydroxyethoxy))phenylsulfonio)phenyljsulfide bishexafluorophosphate, bis[4-(di(4-(2-
hydroxyethoxy))phenylsulfonio)phenyl]sulfide bishexafluoroantimonate, bis[4-di(4-(2-
hydroxyeth;)xy))phenylsulfonio)phenyl]sulﬁde bistetrafluoroborate, bis[4-di(4-(2-
hydroxyethoxy))phenylsulfonio)phenyl]sulfide tetrakis(pentafluorophenyl)borate and the like.

20 Aromatic iodonium salt includes:  diphenyliodonium hexafluorophosphate,
diphenyliodonium hexafluoroantimonate, diphenyliodonium hexafluoroborate,
diphenyliodonium tetrakis(pentafluorophenyl)borate, bis(dodecylphenyl)iodonium
hexafluorophosphate, bis(dodecylphenyl)iodonium hexafluoroantimonate,

bis(dodecylphenyl)iodonium tetrafluoroborate, bis(dodecylphenyl)iodonium



15 20 ultraviolet curable conposition is dropped while the first disc
substrate is being rotated, the conposition can be distributed in a.QﬂNQVZMZ
form After having distributed the cationic ultraviolet curable conposition
inaring form the second disc substrate is superposed thereon. If this
superposed body is left alone, the ring-shaped cationic ultraviolet curable
conposition is spread by neans of the Pnher ent wei ght of the disc substrate
| ocated on top, or by pressing with a suitable load, so as to extend over

t he wholtetrdkdseentedtuoemhetyibotang densaylphirsi-Aal asethVethepieny li@foheim
superposition, spreading nmay be perforned by using a conventionally known

Spi n_coale BRhos RN 4L HEANALRG BURBLIARELATMCARRERORET, Lhe di stance

bet ween the t di'sc Substrates’is brought cl'oser to a desired distance,

with the face where the, cationic .ultravjolet curabhl . 01 2002 19
AR e R VL AR o RS L A
cationic ultraviolet curable conposition in a liquid formwhich has been
subj ect edmedyphemyldr@rmethylegal)ahanghodemiwn tqtaisteatalpasppherpibhedta 4pd the

ultraviol et curable conposition can be distributed in a ring formon the
di sc 5sulifider ateomdtiediedontiem sahenawdeber plehyldiaappec lenbidh@splesaphdis great !y
reduced, conpared to the conventional nethod in which after the cationic

ul'travi gih%ﬁyleilaﬁ@rﬁhrﬁ He AR bdnkiBRn B SHHREARi 2RI GEtrANBFoHoRge WhOl € face of the
di sc substrate, the two disc substrates are superposed. To enhance the

ef fect of preventing the bu [ O Lng. f ed, it is 10 15

recomre &ggy lglﬁé?nl?rﬁgafa\}%s(%elng@u?g ]Is]?r%ygjtbggat%%ed thgﬁ 1?es'uperposed in parallel
fromthe initial stage, 1711t are superposed in a nop-parallel state, that
5. in the sUMOBHF ARTISHETEPULIENESY  ArTPNcH PHEAPYTEINHE of her di sc
substrate. Thereafter, the two disc substrates are brought into the

par al | elhesafiitozoghoepleitar dfhearylthiygnomiridbdvindiekefiuproantimonaigs]-hetizaP2met hod") .
Moreover, it is preferable to only press with the inherent wei ght of one

di sqosubstidlygd@iuittdtfaflaoobbiath | dchpad-cyahspyhidimmne, it is desired that the
process for bringing the two disc substrates into parallel is controlled so

that th t Jm.3 ] : m cron per second,
QXtrﬂgﬂg%m& bgﬂ?)ﬁg)?{%tg,?l n%%pl?tﬁrﬁfl%tﬂym) 3 Iafzin%f)%mﬂfn

and that t ppr oac ermttently.” According to this

o100, e AR 90 A AR B ORI BlSIoRa 1 1 i 5
(naphthylmethyl)-2-cyanopyridinium tetrafluoroborate, 1-(naphthylmethyl)-2-
cyanopyridinium tetrakis(pentafluorophenyl)borate and the like.  As (2,4-cyclopentadiene-1-

15 yD[(1-methylethyl)benzene]-Fe salt, there can be mentioned (2,4-cyclopentadiene-1-
yD)[(1methylethyl)benzene]-Fe (II) hexafluorophosphate, (2,4-cyclopentadiene-1-
yD[(1methylethyl)benzene]-Fe (II) hexafluoroantimonate, (2,4-cyclopentadiene-1-
yD){(1methylethyl)benzene]-Fe (II) tetrafluoroborate, (2,4-cyclopentadiene-1-
yD[(1methylethyl)benzene]-Fe (II) tetrakis(pentafluorophenyl)borate and the like.

20 As commercially available products of these cation polymerization type
photoinitiators, for example, UVI16990, UVI6974 (produced by Union Carbide Corp.), SP-
150, SP-170 (produced by Asahi Denka Kogyo K.K.), FC-508, FC-512 (produced by 3M

Co.), Irgacure 261 (produced by Ciba-Geigy Co.), RHODORSIL PI2074 (produced by

Rhodia Co.) and the like are available.



this is advantageous fromthe viewpoint of resources. To prevent thq61N0V2m2
generation of bubbles, it can be considered to adopt the spin coat 2

nmet hod or the 2P nethod. In the case of the spin coat nmethod however, wth
the cationic ultraviolet curable conpositionin aliquid form for exanple
dropped and distributed in ring form Bﬂe portion which does not forma
bondi ng layer but is flung out to the tside is redundantly distributed on
the disc substrate. As a result, conpared to the 2P nethod in which

spreadi ng i s Perdborardeicabddycabipn phlgmicriasionniypevphioteinitistorsopaypbessidsgighi eth a
sui t abl e | oad, 01 NO YV 2002 20 the ring thickness is thicker, and due

to the rgaion®mmibnbhelo s ol t TAYh@li8dn ABdit MeLedfis Reat Beh BNghriseaeh to
the interior thereof, it necessary to irradiate a |larger quantity of

ul travi ol [ [P he. f LE1on al dina
predeter%@%ﬁﬁa¥§ﬁ%¥%¥§%¥§°# ?&5?2#%‘ éaéaggggﬁge%%ﬁ@%%hgﬁﬁqggigﬁy%foduct
built up in the apganatus, whi ch is not g sirabl e. Thqugh t he whol e

t hi cknes¥eight affilee uliraweiel elrpliy pmppsititie  dhthe dRoantis 15sathagilet Pati ypyaEsht,
conposition (after curing) consisting of the cationic ultraviolet curable
resi rh ansiffitientcatingeanpot yenehtiined, iandh iftthpampundioiarget thah drparts bpoteighar ti cul arl y
limted, it is preferable that the thickness be normally from15 to 60 pm
and nor ereRaifigTARE ¥ 1dng PBtiddot @mbTecreddes. The cationic ultraviol et curable
conposition in the vicinity of the edge face of the I 0 optical disc is

Tposi tion 10 the vi “edge face of the discis
20T Ther ef or By o L o BBl P AR 2 e, " T

possibility of slight protrusions.fromthe bonded face between.the two disc
P obat r aristertuiestedlin PisRRRroR 2 S Ot EORBORRF G & 111 cul
to cure, causigg t acki ness for exanple. Therefore, the conposition on the
edge fackydsxycraokysyirbanylniene, pher Bap ayiese. wepenieat-dthylihiianthopend heat 15

source or a light source so that the |am nated discs .are not warped, to age
t he Ionpgsinyitldazinemapbe ngpdpogatindrivath tbé albaveidageried cateki podyrbdriztioaghpbr ee. By
further irradiating ultraviolet rays onto the edge face of the optical

di sc, itPM§m99§ﬁhQ§Qs&@ﬁﬁgﬁe the cationic ultraviolet curable conposition
inthe vicinity of the edge face of the optical disc. Wen ultraviolet rays

are 117 adiat efbigane AhAYLOY ol 1B SHISLACH wARYRARS. BTLRGL TG the

heat fromth np sour to't substrate aré not a s I cant
pr obl em

en. in the case where the catjonic ultraviolet curable .
onmost t POHE BFe P RraseaE e e et Bb e oo Ry o MG reEeh Py Euion: cur e
at an early stage because of aging with the ultraviolet irradiation,
t her eby sol vi hg)ifdinse el vielss ﬁayé§“?0a‘ékfi'f?@§%d eH@nICAdaviplet cusshie pereRHEdINg
di spl acenent at the tinme of transport. Hence, processing tinme can be
r edulded. in a liquid form, an ultraviolet irradiation device can be disposed to the side of the dropping

cationic ultraviolet curable composition, and as a light source for the ultraviolet irradiation,
for example, any known lamp such as a xenon lamp, a xenon-mercury lamp, a metal halide
lamp or the like may be used.

To irradiate ultraviolet rays more uniformly onto the dropping cationic ultraviolet

20  curable composition in a liquid form, the diameter of a nozzle may be made small to thereby

make the liquid drop of the cationic ultraviolet curable composition or the diameter of the
dropping liquid small. A plurality of nozzles may be used, and in that case, adjustment of
the dropped quantity of the cationic ultraviolet curable composition (distributed quantity of

the composition on the disc substrate) becomes easy. Moreover, it is effective to irradiate



01 NO V 2002 21 The ultraviolet irradiation onto the edge face ”3¥1%9%2W2
performed continuously or in a flash. Irradiation in a flash is preferable
because it is advantageous in view of energy. The flash of ultraviolet rays
may be once or nore than once. Wen the ultraviolet rays are irradiated in
a flash, for exanple a light emtting apparatus including an ultraviolet 5
| i ght source lanp and a fl ash-type di scharge nechani sm may be used. The
ultraviolet light source used in the present invention includes one which
can eni tultraygdiet raps Gorhlaamind dlmdwhap et gy of tAs didppinganponié oitragiodatplireblear i ous
types of |anps can be used such as a xenon |anp, a xenon-nercury lanp and a

net al  halohfesitigdP: AFRWRETe médnsifsr iRh@hEERMkBVIbR HSE froRtarvhddthexmelel ent
durability and which can endure repeated |light em ssion. 10 As'the

flash-type di r nechani s. r.emttihng. li . the. | a pn.a flash,
for - exanprein gl Bedfo B GRaTT EhaR MHuie @Eishe B Wousl b
capacitaor for accunulating electric charge, a.coil for controlling. the
current adisetravagletmys wnsmgéi@%wﬁ ultgpyiplefimadialiqn dsyices érpum%@w anp.

As the nmeans for charging the capacitor, for exanple there can be used a

ci rcudit pehibbdry dbtheahomitgscationioau tadvicet onrabite ¢dmeposaipaci Howevanifeheenent whi ch
connects in series a direct-current voltage power supply and a resistance

for Contﬂeﬂbhér?gfE%@r@%ﬁﬂ@&ti@ﬂi@ﬁﬂ%ﬁql@t&:u@ab‘l@@lﬂﬁp&smonﬁé anajuhadl Bl sehasge of
the charge accunul ated in the capacitor to the | anp, for exanple there can

be menti ' ' b i i PN Wre
For m ol S SEp HgReleE e 1A B Bhia B S ShARRc by BB RS il

appl i ed .between the auxiliary 20 el ectrode and. ane of. the_ el ectrodes of the
Bmp by It FoP! BSEaREEC SR Bp A e T RRIEL TR Giafen drYicasni BCRGERISEY the gas
encl osed inside the lanp suffers a nmonentary collapse in the insulation due
to appl isesingend epace Keving beomis|posgfde pud Hus istdyaniagepyrgniviey of dekettige of

el ectric energy accumulated in the capacitor into the |anp all at once
durilog a ver yWhawthe uhteavialet rafs dré ireadiatedaordo dte drbprng ¢arienicailposelef akabld ash i s
emtted. 0 1 NOV 2002 22 Since the electric energy is discharged in a

very shoihpeitibRAs e itrd®Bolethyd 418 irPAdRE] Rf théniz4d efBfeOd ch@oric M | | i second,
t he vol tage between both eIec%rodes of the lanmp abruptly drops upon

initiat iu?ﬂa&élef’éﬁ%@&%pos@t% iE Q&reﬁ' iix?&,'é%gﬁe la}Be?th'eI, ahg 5&1&%&8& Jﬁ%ﬁ gmhley'

dropping quantity decreasing or the nozzle aperture blocking occur. To prevent this, it is
preferred to drop the cationic ultraviolet curable composition in a liquid form and distribute

15 this on the disc substrate, with the ultraviolet irradiation shut off to the periphery of the
nozzle tip. As a means for shutting off the ultraviolet rays, in the present invention it is
particularly preferable to protect the nozzle aperture with an ultraviolet irradiation protection
cover. Itis not absolutely necessary for this ultraviolet irradiation protection cover to cover
the entire periphery of the nozzle aperture, and the shape is optional so long as it can achieve

20  the object of protecting the nozzle aperture from the ultraviolet rays. Similarly, it is also
particularly preferable to shut off the ultraviolet irradiation to the nozzle aperture by covering
the ultraviolet irradiation device with a cover having a shutter, and opening/closing the
shutter with dropping of the composition.

The quantity of the ultraviolet irradiation onto the cationic ultraviolet curable



Mor eover, as the aforesaid nmechanismfor when the lanp is repeatedly nade
to emit light in a flash, for exanple there can be mentioned the oBdsNOV 2002
descri bed below. Wth the discharge acconpanying the flash, charging is
initiated fromthe direct-current voltage power supply to the capacitor, at
approximately the sanme tine as with th%%initiation of discharge. The tinme
required for charging is related to a }8 e constant z determi ned by the
product of the capacity of the capacitor (farads) and the resistance for
cont r ol | ¢ampotitien dhrngyéroppmeehthecompsition fromthe serzieto thenhensubsaateed at i on
between the tine constant i and the discharge tinet is i t, the emssion
of 1ight i i r ihngeusly but is
finishedugéagngﬁb éogpgt. Wg$§5?%%ﬁ§$§ %Hg@g%g?ﬂggga ter also is

per f or med coq@iggousl . Wen.the charge ac&MnqutLon.in t he capacitor
saturates to YHRENGRESR IVERIGR: HECCoMEIUsHE e B2 datgh ey Ohigrtge
becones possible, if the high voltage pulse is again applied, 15 the second
fl ash i sdienfubsteate isTHoe perdprastedtemiagsi dne fhepl dashast asanr dyen plethe diseed by
repeating the above descri bed operation. When ultraviolet rays are

i rradi at &bstrfle dodslndshaveiHeal reistaicrd Tamss ar @ycdtiabd@dtaptouskeniph@hto fHeom t he
| ight source, it is preferable to shut off the infrared rays and irradi ate

only the%}h'vsﬁt%\ahﬂh%oa mgmh ﬁlt%b%ogetg%girf irec le“i’rrécfi‘:It REEHEnLAYDy 6AP the

prevented frombeing Irradiate e disc substrate, so that warping
or disto&%ion of the optical disc itself is unlikely to occur due to heat,
and tranSPoiPaf3®n of recorded information is less likely to occur. \en
infrared rays are selectively shut off fromthe light emtted fromthe

| i ght source Indhpcasevhersia mp%gd frdiradiptyicatltradglst ks emo Ssrratippis Wtrvigleted
rays, generally an infrared ray-shut off filter can be used. 0 1 NOV 2002
23 Accordiraige tanpdsitidni drdppigs frofm thdieozztesis edepted) ferdxemple a methad i pefechbichat
even if the discharged energy per one tine was the sanme, if the peak val ue

and tohe wheminvifidt Risefbutingtidicaehas gieradisldt eitableasmpbangeth a lidied fstewsichy and
the spectrumdistribution of the light discharged fromthe | anp was

changed, ha%'hg%ﬁ ﬂ&d&w@%ﬂ, hﬂ%é%flelt g&%,r@vthgg&tfacg Wrapks 8%‘&9@'&@5%% i,lnélvﬂngg. the

same composition was changed. rder to pronote curing o cati10nic
ultraviolet curable. co sjt.ion protyruding, at t edge face, .ot her .than
Gl t 1 avi ofogi 1 it i SHPeSatecs FpeiPoSishVetens hirpiadans G onis iy SEhghane
conposition to a tenperature of from40 to 70Cis effective. According to
t he proderseRashiongymeessige or iy thereadghitof thpatheridiss sybdwsts ibsH- above, a 10

sui tabl e optical disc can be produced, wherein the nunber of bubbles
cont ai ned i n Tddistribute the composition on the disc substrate in this manner, if the cationic

15  ultraviolet curable composition is dropped while the first disc substrate is being rotated, the
composition can be distributed in a ring form. After having distributed the cationic
ultraviolet curable composition in a ring form, the second disc substrate is superposed
thereon. If this superposed body is left alone, the ring-shaped cationic ultraviolet curable
composition is spread by means of the inherent weight of the disc substrate located on top, or

20 by pressing with a suitable load, so as to extend over the whole face between the two disc
substrates. Moreover, after superposition, spreading may be performed by using a
conventionally known spin coat method.

When two disc substrates are superposed, the distance between the two disc substrates

is brought closer to a desired distance, with the face where the cationic ultraviolet curable



adhesi ve layer of the optical disc is fromO to 5 preferably from 0p4®0¥ 200
per 1 cn2. Wth the optimal optical disc of the present invention, bubbles
of from0.1 to 2.0 nmdo not exist substantially in the adhesive | ayer.

Even assuming that 1 to 5 bubbles exist per 1 cne, the dianeter of the
bubbles is preferably in a range of from0.1 to 2.0 mm Mreover, it is 15
prefen-ed that bubbles exceeding 2.0 m# are not included. As for the nunber
of bubbles in the adhesive layer in the optical disc of the present

i nvent i aompbkidonisadigtibuted s bubbiigsfaand nunber of bubbl es can be specified

by visual inspection, for exanple by viewing with the eye or by a

m crograph, afd b ehﬂgvé}f%ﬁ u@é}edr&tiﬁhieggi;]avvdlatt%lkaul@ 110 ih § 1190k BRSS! bl €,

by visual inspection by exposing the esive |layer by 20 peeli'ng or the

l'i ke, or_Jhy scanning.over. the. whole face af, the adhesi with an ultrasonic
{1 aw der B Bt HORTC R or IS TEdToR T AP S HE spr KRN TP ROBNE SN 1 ¢

is desirable to adopt the ultrasonic flaw detection fromthe viewpoint that
t he nunisarabddf capstsites cen be Histraukedgn weingdgrenr ot Hie diec wbeiwitd.i ethewifotsolne
breaki ng the optical disc. Wth the present invention, the nost preferable
f or msof runebepbDGlaygiet bublted dumcbeigdeatly reddicdd, NofpMed @ the 24n neid b tih @Rodrat hod
for an optical disc conprising the steps of: distributing a cationic

ul travi oty Gkt SRR ALbIRNurAbIAcdrh A4k ifhnf 105 BeOPMIpNEd BvRERRbIE Yacf fTOom
200 to 450 nPas as neasured by a BMtype visconeter, "and an I ncrease rate

of the c | ex coefficic:nt of viscosity after 3 mnutes fromirradiation
of wult racgirﬁgﬁ (glfc ?ugj§tsrat8’fth?16‘f(° liscéﬁuersa%tﬁsa e%moﬁe% aring 5 formon a
recording |layer of at |east qgne disc substrate of two disc. substrates
havi ng recor diherhraseahs etfegiiof areventingithg buhplegiftarabsing &arredy it her et o;
obtaining a disc by superposing the two disc substrates so that the

r ecor di rmgcdnamendsdttha thotfvol dsesubstodtesctrhinot; superdossdrie patialle) ftdme thedhitiehitage,

ul traviol et curable conposition by pressing or by neans of the inherent

wei ght  afut aRSupErpbhtad il 960 URSEY AdteIhat 16) id R sthts &/ith WRS HisabebsWhieGhclingd t he
obj ect of the present invention is constituted by a material which barely

transm tig g S aVdiQ SbstiAY S PlerdOES 1RO o HRSLBR dtdd dry bltomgmmotthylééraﬁai ol et

rays. However, there is a case where the disc substrate is not constituted

by a single,mat.erdal,.. but i.s constitute nphex mat eri al obtained

07 om o e ATERFRR s Blfindods SRR WA trsoer bR ERk ALy Proffgb R

mat erial which barely transm.ts gltraviolet rays.or does not 15

subst antqmaY Ppsst WHR 84 inherpatRiehs 1ok Png dise subgireth of Mathgrsudae 193dvent i on, ei t her

of a DVvD-ROM or a DVD-RAM can be produced, but there is an ideal |ayer
const r udiurtwrer, it edepiretiibet the prasessHoobipigingibe pwe disasulistreienirtoparallel is
attributable to the |l ayer construction. As one exanple
15  controlled so that they approach each other at a speed in the order of micron per second, and
that the approach be performed intermittently. According to this method, the adhesive does
not disperse to the outer periphery of the disc substrate as with the spin coat method. Hence
this is advantageous from the viewpoint of resources.
To prevent the generation of bubbles, it can be considered to adopt the spin coat
20 method or the 2P method. In the case of the spin coat method however, with the cationic
ultraviolet curable composition in a liquid form, for example dropped and distributed in ring
form, the portion which does not form a bonding layer but is flung out to the outside is

redundantly distributed on the disc substrate. ~ As a result, compared to the 2P method in

which spreading is performed only by the inherent weight or by pressing with a suitable load,



thereof, there can be nentioned a DVD-10 or DVD-18 of the DVD'RCN'i@JW@WQHH
the netal filmsuch as the aforesaid Al is thick, or a DV/D-RAM 20 Wth the
DVD- 10 there is known a construction where two disc substrates are prepared
wi th undul ati ons corresponding to recorded information provided on a
transparent resin substrate having uIt&@violet ray transmssivity (e.g. a
pol ycarbonate substrate), and a |ight flective layer (e.g. an Al all oy

| ayer) | am nated over the undul ations, and as required a protective |ayer

| ami nat edhe omgrthitkreess isghickeredridabieity thel rayeremeanidiat the skraaiodet caps ek iamdiated

| am nat ed 0 1 NOV 2002 25 using an adhesive with the protective |ayers

faci ng eatredhhglthe thitrioPthefds at Ricedshs tDViRidAML l@%qr'cﬁ@x&hy onglulioldieaykwo di sc
substrates is a disc substrate having an information recording | ayer on an

ultravio ray tr ] SSI V. b t. a, fu~ i bstr.at and. t he
other a el o E IR AL UG ARGty L ey Ml A0 Fheso 8P
information recording layer. That is to say, with respect to the disc which
i s the oBjoREHY EMAVEENHFEERAOANEhANHE PR I the ARRAEAS WhihHS Bolgdfer@d!¢he two di sc
substrates both have the information recording |ayer or a case where only
one di sc subsThatgh thawhola¢hitlafesy ofethe adhesiae daydi ofghéd egtmnic dlmawoleheradase, t he
di sc substrate normally has a thickness of from0.3 to 1 mm Wen the

optical girggsith (e RHESEIhsMESthOBatRnR JlRdNifat RFaBISRE AdGRi d2gbhc 10
ultraviolet curable conposition i1n a liquid form it is preferable to

| am nat e ' rat ' ' o W : of
the d sciBeliaadiRhbRhaTubl f AP AHOREY Brh LT PR BAHOPRESD ) ot
rays. As the first and the second disc. supstrates,, any known and comonly
used traPSpamEly ogy ﬂ“@%%%@rafgnWﬁj“ﬂEMEgéiFn?§F>%§ﬁ%b|e, there can be
mentioned a heat-resistant 15 thernoplastic synthetic resin such as
acrylic, poly&he paieaicalamdolgheorgnocemprsitias isthavigiady aEthe pRgsiace elshes are
used as the ultraviolet transm ssive substrate. The information recording

| ayer0 i somtomabdist stsatjeSkd @ thhithtidn afipebipnadrizatien dwertd espomeicogtained ietended
information are provided on one side of the substrate, and a netal filmis

| ami nat egndBRYE@en iFRAE opRkiLalcofbsGtiOf istbgl, HeeSRApok VBN bfiMighs preferably
an optical disc (DVD-RAM 20 conprising one disc substrate including a

transpar %Rruéi%ﬁ:‘t OIInqng)or%dl%fi FREEARY tﬁeath%g)rddfc%[)ﬁﬁageﬁrb%wﬂe bPlathilliRRe change

| ayer, and a ret7ective m layer as t traviolet non transmssive film
| ayer, t he essential .conpopent and further .includin ielectric film

| ayers ot REUBRESPTROg PR il o fUIFal g BEHPRS PLyemP o GEVErS: t he

di sc al so conprises an adhesive |ayer and an other disc substrate

conpri si ﬁ)@ camppsition gp gheresdee ags of therapissl @lissyis gdiated with heat or light from a heat

15  source or a light source so that the laminated discs are not warped, to age the composition,
enabling promotion of curing and making this tackfree. By further irradiating ultraviolet
rays onto the edge face of the optical disc, it is possible to cure the cationic ultraviolet curable
compositioﬁ in the vicinity of the edge face of the optical disc. When ultraviolet rays are
irradiated concentrating on the edge face, adverse effects due to the heat from the lamp source

20  to the disc substrate are not a significant problem.

Even in the case where the cationic ultraviolet curable composition protrudes at the
edge face of the optical disc, this is cured at an early stage because of aging with the
ultraviolet irradiation, thereby solving problems such as tackiness and the like, and

preventing displacement at the time of transport.  Hence, processing time can be reduced.



0 1 ~VOV 2002 26 transparent resin substrate. O these, when the twd dN8\E2002
substrates to be | am nated both have the ultraviolet non-transm ssive film
| ayer, the cationic ultraviolet curable conposition in aliquid formused
in the present invention nost shows its true value. Mreover, in this case,
there is an optical disc where one of Lhe ultraviolet non-transmssive film
| ayers is the information recording |layer. In the present invention, it is
possible to distribute and spread the cationic ultraviolet 10 15 curable
conposi ti on diheglinyiolshirgdiatiop enp;theedas et opapipraed epntinuepslpet inde 1 m
or areflective film Alternatively, it is possible to spread and cure on

t he previlahs| rradatidndnedlasteisgreftiablmbeaause nvemviantgdous it vew a eatregur abl e
resin which has been adjusted so as to prevent as far as possible

degeneration ofe ﬁ%‘z) d’f%itﬁivicflétlrﬁﬂs%%el @8 8r Rbord thion@Nd WheNHEL RN M4t €,

spread and cure t catitonic ultr ol et curable conposition on the

protective |ayer .conprising.the cured. product. This protective |ayer

D1 o or ablfys RATACiERR Dich Bed eSSt PdieBl SPYGHe b Rubhdhth Y i dse,
both protective layers of both the first and second disc substrates are
bonded bightisaursatdngming adlashayieslishaigg mashanigpmsydetssh. As the cationic

ul traviolet curable conposition in a liquid formcontains a higher content
of chlorine, The ulsrapivobt dplatsberct osqiriovhedmesenpimoteohiindudayoee whicl danenianner
in order to reduce any adverse effect fln the netal film As the netal

film onggiadRRash A repQRdiNg ALGOLLGH f&ﬂhfx%gﬁtdaﬂaus MPELHY 163Rs Effdeastq 20
visible rays to a high degree and for which the aforésaid undul ati ons can
f
1

i on degr SaREhl k%0 SxPrg R Rnp Ard b b FAEIANBT HoRleBHT i oo *ad
{hor cof - PHTEIE oo “rapt Fons BhotHe T GEEatde Bressid il 7 FRge: of
from80 to 100% and the transmttance of ultraviolet rays over the whole
wavelengt h r apgéhe fashdyife discharge sechanisno ferrrnittinglight fpm the ogrinazlash, for
example there can be used a circuit which connects in series a capacitor for accumulating
electric charge, a coil for controlling the current waveform at the time of discharge, and an
electrode for the lamp.
As the means for charging the capacitor, for example there can be used a circuit which
15  connects in parallel with the capacitor, an element which connects in series a direct-current
voltage power supply and a resistance for controlling the charge current.  As a means for
signaling discharge of the charge accumulated in the capacitor to the lamp, for example there
can be mentioned a method in which an auxiliary electrode is provided in wire form wound
several times around the lamp, and a high-voltage pulse is applied between the auxiliary
20  electrode and one of the electrodes of the lamp by, for example a trigger generation circuit.
In this manner, the gas enclosed inside the lamp suffers a momentary collapse in the
insulation due to application of the high voltage pulse, triggering the discharge of electric

energy accumulated in the capacitor into the lamp all at once during a very short period of

time t, and at this time, a powerful flash is emitted.



| ess than 10% and preferably nore than 0 and | ess than 0.5% Mor eo‘ﬂﬁj‘rE v 200
W th standard discs referred to as DVD-9 and DVD-18, the filmis for QP
froma material called a sem reflective filmhaving a light transmttance
of from70 to 82% for exanple a filmconprising gold. 5 The DVD- RAM has a
characteristic |layer construction difff%ing fromthe above descri bed DVD.

As one exanpl e thereof, there is known“one having a structure such that two
di sc substrates are prepared by sequentially |amnating a dielectric film

| ayer (e.g. &SimeeShseleetricapengy is disqbhrgse ichaeryshoraperrodcdrimes pbgiaideriodaa
recording layer (e.g. a GeSbTe layer), a dielectric filmlayer (e.g. a

ZnS- Si 02micay 8dchnd @ d ndhsechd, ligCidltge baywesn b@h glectrades AL thalh@y abayeay), 10 and
a protective layer (a radical polynerizable ultraviolet curable resin or a
cation p | Za] -aviole : | rent resin

ubst ol S ¥moRarar f o SRR P BB R e A hRTRE et o
substrate). The two disc substrates are thﬁn ured and | am nat ed
adhesi ve wi t MpieV 6 BE ployesideanmdphyhenbn amBreropiedly inagiee
DESCRI PTION OF DRAWNGS FIG | is a schematic structural diagram of an
apparat usghtised{lisy fatresppplagheae cat heomemionkd thevines eescibaddislev coWpdishe i on ont o
a disc substrate. FIG 2 is an enlarged diagramof a nozzle 1 and an

ul travi oligdhatderaaeindpdn9ingPRONSG! ¢HaRziRPisGaNRIed ronFhedidct Gir@nsedl@rBbb Wer

di agram showi ng a state during | amnation of two disc substrates. FIG 4 is
a sche ' | : | : t £,

v adi atRa ol T e B R e R R TR I T ¥enBe 4
NOV 2002.28.FIG =~ is a, schematic structural diagram.show an, a at us
used f or THeime eqeirad og Chiravhedt iatedipe e 5sHat LG HRRCo B arodt vidhs

disc. FIG 6 is a diagramshow ng the construction of a dropping and

i rradi atdapgciapydhatapscifos(fazadghandshe resistanea{pr eprirolling Gibicharge apoeit (¢hans). S
FIG 7 is a diagram showi ng one exanple of a |am nation apparatus. FIG 8

i s aodi dgreaneral) e theaelatia Betivier the tienemmbiamn Hid the §ipciRag e sisap->f Or

lam nating a disc and a rigid body disc. FIG 9 is a diagram show ng a

state | r'th%I B SRR b A he I8 B UNGhREOS EDBpABNRE bonthiBud) BGSis #nfihed as a

super posed.

by .an
emt

single shot. However, the charging thereafter also is performed continuously.

When the charge accumulation in the capacitor saturates to some extent reaching a

level where the second discharge becomes possible, if the high voltage pulse is again applied,
15  the second flash is emitted. The repeated emission of flashes can be performed by repeating
the above described operation.

When ultraviolet rays are irradiated in a flash, if infrared rays are contained in the
light from the light source, it is preferable to shut off the infrared rays and irradiate only the
ultraviolet rays. In this manner, the infrared rays can be prevented from being irradiated

20  onto the disc substrate, so that warping or distortion of the optical disc itself is unlikely to
occur due to heat, and transformation of recorded information is less likely to occur.

When infrared rays are selectively shut off from the light emitted from the light source
lamp for emitting ultraviolet rays which contains infrared rays, generally an infrared ray-shut

off filter can be used.



10 FIG 10 is a diagram showi ng a nethod for pressing when the discs are
super posed. BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON An enbodi nent ®fi NONE00?2
present invention will now be described in detail with 15 reference to the
acconpanyi ng drawi ngs. Exanple 1 Two disc substrates for a DVD were
prepared by formng an Al fil m havi nge{%thi ckness of 80 nmon a

pol ycar bonat e substrate having an out di aneter of 120 mm and an 20 i nner
di aneter of 36 nun, and |l am nated by a cationic ultraviolet curable

conposi tion. moabmtoathmﬁnélhem they prepeB! inventas, RIv@s fouvdaibatiesen ifftbe  dr oppi ng
the cationic ultraviolet curable conposition onto the disc substrate. As a

di Spens&fisdh@% 2d kforgyl perdnBBIGe) wds3AO EBvnd, MBE b&kivaRRrand it ®h e vidh 00ik6 nm)
produced by EFD Co. I1n the U S A was used. As an ultraviolet in-adiation

devi o 2y Al fen s o079 Dah e LATR ML AL, pragussg by | vasak

El ectric ondi ti tpu wasSkW
the arc ength 5.cm an heln t en othela was 120 w/' cm
Mor eoverd S%ﬂ ga%%gnstﬁevé?gnw Vet g%i B ﬁleﬁﬁtag&h%(ﬂ ltréwsvaﬁyurahiﬁéowpg%%@e

bet ween the ultraviolet irradi ation device 2 and the cationic ultraviol et

cur abl e leoimgdbé sanuncone®sBiOnSvancharmmad. t he peri phery of the ultraviol et
irradi ation device and the dropping cationic ultraviolet curable

conposi ti on viasrdditd plonmedcingriief dagctionltpvasie cindle @Jh%‘;s(%l)tbontp%tﬁﬂﬂfﬂeby
inprove the unifornmty of the ultraviolet irradiation the cationic

ultravi Oalé‘ﬁi] e &gt %‘e (HATRAS b OBet f}rardﬁr?lgﬂ dQ&YiB lﬁbe\é' S5A%0H Yord] a%%gtggw as

(250 an aving a m Xing conposition descri 'ow was use

quantity of 10 chlorine iri tio s less than 1 % by wei ght.
dooxy. 1 wetinoiol To ity grore SREE e fial®E L Fas LM 70 parts BX622
produced by Nagase Chem cals, Ltd. ..... 30 parts Cation | ymeri zation
type phot opol4¢eerdingid the prasuetion method ebthepresag inysntend @S@rlg@d ahoverf Car bi de
Corp. ............ 2 parts After a disc substrate 4 was placed on the table
3 ofl0t hesuitpipaoptics dshosmbé proBu@d, Whertinghavovieer dé bbbl ntatdddnitte:
ultraviolet curable conposition was distributed in a ring formon the disc

subst rata%héswéﬂﬁyérg)]fglgett%wpdié 3 ?rﬁb?o 3-pr é)péggﬁbg/fﬁ&mrtm fﬁér%wewﬁgqm the

di spenser 1 was so t e dr uantlty Istribute
0L e e A P e AR PRIBE b 0 881 o e
substantially in the adhesive layer. Even assuming that 1 to 5 bubbles exist per 1 cm’, the
diameter of the bubbles is preferably in a range of from 0.1 to 2.0 mm. Moreover, it is
15  preferred that bubbles exceeding 2.0 mm are not included.

As for the number of bubbles in the adhesive layer in the optical disc of the present
invention, the diameter of bubbles and number of bubbles can be specified by visual
inspection, for example by viewing with the eye or by a micrograph, and in the case where
direct visual inspection is not possible, by visual inspection by exposing the adhesive layer by

20 peeling or the like, or by scanning over the whole face of the adhesive with an ultrasonic flaw
detector, without performing peeling. With the present invention, it is desirable to adopt the
ultrasonic flaw detection from the viewpoint that the number of bubbles in the adhesive layer
can be specified without breaking the optical disc.

With the present invention, the most preferable form of the production method is a



50 um The dropped position was an 80 nmm di aneter position on the d@?%
substrate 4. This was a position where the spreading distance of th 0V 2002
cationic ultraviolet curable conposition to the inner dianmeter side and to
the outer dianeter side of the disc substrate 4 becane the sane. 01 NO V
2002 30 While dropping the cationic ultraviolet curable conposition 5, the
light was emtted fromthe ul traviol etZ4 rradi ati on device 2 under the above
described conditions, to thereby irradiate ultraviolet rays onto the

cat i oni cprobtatiavinodtiedd for ambptécat dispasniirisar. thdsteplesicr idisdbaingseatibnio di sc
substrates on which the cationic ultraviolet curable 5 conposition was

di stri bufgdy,WRE SurlbieR&hEGsiti AN AluR! foPAHalinBRIVIGobiRL fRGRS0MNLIR) hb&s
cationic ultraviolet curable conpositions were distributed in aring form

to face each other, two disc substrates were.superposed. At time of
super posty TeroreR s DY Sy et R 1 BB BEPER FEeiRient il of et
curabl e conposition. However, trapping of bubbles could be prevented by
super posVifgpsithafteri3smingtps fromtreadliatian efielirasiolearnye of nefdtizhen handfP¥s tn aFiea of
both 10 resins gradually increased. Therefore, with this enbodi nent, as the
concept Himawn a acdrlitg 18er bha leat srendis subdtragve fahetdieisuahtaeesdaniigstdording wer e
brought into contact with each other' in a state that one disc substrate

was i ncljapgd mletin@digﬁlkgemuqm%ret S0 et DbiANHg Ta*@l@:fc%%ﬁﬁé’rpoﬁx@ﬁh?@x?@ﬂ%sgi sc

substrate was | owered so that thé disc substrates bécane parallel,

t hereby gra | ry 2 resin kN ontact w th each other over the
whol e sufg*ba%ée{gsaérﬁ%l h%ﬁbé;%ﬁ%{agneg lr%i%f? %’gr. %E%F/a(:éa jcﬁlso'?li% eﬁgéqdhsgrﬁagbr\}éﬁgenﬁatng Blged of the
upper disc supstrate, trapping of bubbles coul d be reduced to_al nost zero.
After haVifAyoshrua C ERBPESITDRY BRI G OTEES & thgprherend sedit of ot oftthe t wo
di sc substrates were nounted on a tray 11 as shown in FIG 4, and

ul t ravi ofliet sybayaienf 600 ni7/cnz 20 were irradiated fromthe top. In FIG 4,
areflective film1ll a for reflecting ultraviolet rays is provided on the
surfere of thehd diaysubstiate &hdchais steiobledt pf At predshtiisveptiow Isdtedstabey 8y hhe di sc
substrate 4. Therefore, ultraviolet rays irradiated from above are

concent r kg aOPhikh Fg%@%?anfsrﬁ?@ uRfavioltg rdy3 0t BEdsGfdt MR CanBbiPSihRhBSuftayigiRt Shown

by the arrows in F e cationic ultraviolet curable conposition tends

to under 9&93.(: %&@&e‘r,’lﬂérg iist é e g\!‘}']grettﬂe Ehrs]g SJB‘B{rﬁé W ot conti}utMy 2219191%16

material, but is constituted by a complex material obtained from a material which sufficiently
transmits ultraviolet rays and a material which barely transmits ultraviolet rays or does not

15  substantially transmit ultraviolet rays. With the present invention, either of a DVD-ROM or
a DVD-RAM can be produced, but there is an ideal layer construction for the production
method of the present invention, attributable to the layer construction. As one example
thereof, there can be mentioned a DVD-10 or DVD-18 of the DVD-ROM in which the metal
film such as the aforesaid Al is thick, or a DVD-RAM.

20 With the DVD-10 there is known a construction where two disc substrates are
prepared with undulations corresponding to recorded information provided on a transparent
resin substrate having ultraviolet 1ay transmissivity (e.g. a polycarbonate substrate), and a
light reflective layer (e.g. an Al alloy layer) laminated over the undulations, and as required a

protective layer laminated over the light reflective layer, and these are cured and laminated



31 contained in the air, and curing in the portion in contact with tW?NUVZMZ
noi sture in the air is delayed, and in sone cases, cannot be cured and
remains in a tacky state. Hence, as in this enbodi ment, irradiation of
ultraviolet rays to the edge faces is very effective. After 10 m nutes, the
cationic ultraviolet curable conmposition between the disc 5 substrates was
gell ed so that the two disc substrates2iere not easily peel ed. However, the
edge face portions were still in a slightly tacky state. After 20 m nutes,

curing hadnpauogiesisedidubnptectihelapdgarclcash oted the disc substrates were
in a tackfree state. When the two disc substrates ware peeled to observe

the cur i ng anﬁl tRQ\%%i %gtlfetlﬁ{/ﬁ-l%&l\/f Q?lfegﬁhlqg 8{ &8%5 'aﬁgisﬁ%s?r tegﬁraaﬁ%gcesubstr te
conposition, the whol'e tace was unifornly cured, and any uncured
portion was not, ggsenved. Bubbl es in the adhesive | ayer were not_observed.
Obser vat 19M%HIN HIPFMAESN iReerdi ruir onB ARy IQ/FISAR TABITHE VG fuRstErte (B iptdithi c
fl aw detector inmaging apparatus HA-70l produced by Honda El ectronics Co.,
Lt d. Exasybsieat®), endthfvathedidsse ssbstster(atemnd disc aultyi@eneray opnapapethveynf or mi ng
an Al filmhaving a thickness of 80 nmon the surface of a polycarbonate

substy at péreiatiog reddrditid Riyerdi ametieto fy, LAR ré¥pranslih@midcingeh ditastjedt oof 36
mm and a cationic ultraviolet curable conposition was distributed in a

ring for | : i - 1.in the
Cans manigr s i HERHE LRe iR LSRR LIS SERAT R et )
was adjuste%.sq 20 that t e_drogped gua tit gdistr'buted guaniiﬁ¥ of the

ul travi of*EPrIuE AT OF & GRFO¥RTT BRY RAS Iab RSB d Ay e TRFEBIHEP HBEIPEbN was a
65 mm di aneter position on the disc substrate 4. This was selected so as to
be sui t alil @theneasgphedigs agpstraie neanalbrias aghickeess of Bemdut @bl mmconposi ti on over
t he whol e face between the two disc substrates 4, when the cationic

ul travi ol et cWihehlte gonrpbdsdsiod theyassespineadionaralagpnatedcwsdtg avettiood i n a | at er
st age. 0 1 NOV 2002 32 After dropping the cationic ultraviolet curable

conpEsi t i@avioltt durabREchPoEMioRARPA REQKd drsf iSY PR AIE to\REiSHPRIPASEd t hereon
so that the adhesion face of the disc substrate faced the distributed face

£ th . : L i S
super post T sHES PRl RS, e Bt L 1BheL B AL ERERRATHES Bl B e,
seconds, ; ationic ult avi@Iet curabl e conposition was spread between

he ¢
the two H’?Ed@ﬁb@ﬁﬁ??ggﬂ” YRS ®r, in order to pronote curing of the edge

faces of the disc which becane one disc by lamnation, in the sanme mariner
as i n Exanpl eAs the fist aidsthe sq¢984 fige subsiat@paay kpeMiR agl commonly used transparent

resin substrate may be used. For example, there can be mentioned a heat-resistant

15 thermoplastic synthetic resin such as acrylic, polycarbonate and amorphous polyolefin resins.
These resins are used as the ultraviolet transmissive substrate. The information recording
layer is constructed such that undulations corresponding to recorded information are provided
on one side of the substrate, and a metal film is laminated thereon.

The optical disc of the present invention is preferably an optical disc (DVD-RAM)

20  comprising one disc substrate including a transparent resin layer, a recording layer
corresponding to a phase change layer, and a reflective film layer as the ultraviolet non-
transmissive film layer, as the essential components, and further including dielectric film
layers on the opposite outer sides of the recording layer. Moreover, the disc also comprises

an adhesive layer and an other disc substrate comiprising a disc substrate as aforesaid or a



on atray 11 as shown in FIG 5, on which a reflective film11l a for
reflecting ultraviol et rays was arranged with a shield plate 12 arrandedN0V 2002
t hereabove and ultraviolet rays were irradiated 10 in flashes. ~ The
ultraviolet rays were irradiated, as shown in FIG 5, by an ultraviol et
irradi ati on device conpri sing; cyIindr&ial obl ong xenon flash |anps 13
(FQ 20003 type produced by Ushio Inc.)“having a tube dianeter of 10.5 nm
and an effective arc length of about 200 mm a reflector plate 14, and a
case 15 frarsphrentgesiystistse, A tifesr, vilien the iweoddise ubsirasesriaive lasmigated hathddpaci t y
C and inductance L of a capacitor in a discharge circuit (not shown) 15
wer e adj s u@ehviRettddatirdnhgispivt $itm Mydi, thodatianidivkedviv] geucbia @mtpdsgioamea 650

m cro seconds, and a chargi ng voltage was adjusted so that the |anp input

energy bﬁcgue}(lﬁrg%Zol?s‘%d E)ne{heg)geggxlxtgﬁ%gti?l?gmw sthro@v\éii@ltrﬂ& vAIRY S M%Fe%vi:xr, 'fxf"ﬂii@cta?é? in 10

shots at etition's nmes/’second. In addition, the distance

bet ween the xenon flash [anp 13 _and the disc substrat§®81 was. 30 mm After
flash irhseiiaes epiet dise pngrsioge of the lsavidletpondrangapsiyp N aXereS i i ng stat e
of the 20 cationic ultraviolet curable conposition was observed, and it was
f ound t himforthigon seckyding laye. at t he edge face portion of the disc observed in
Exanple 1 had practically disappeared inmediately after flash irradiation.

Mor eover, af t prtheprpar ilentléh, i inpbBbld toadiBteibiphed spreadathe titinipuliaciort
nmet hod, the cationic ultraviolet curable conposition between the disc

substrat g5 @ org%%i]t?& di?e@g?' YRS o4l filmGef rem‘(ed%?%%e% —r@f?e%-lil/?' fiRfet gd. After
ent y

20 m nutes, e two sc substrates were forcibly peeled to observe

the 5 curi,ng. a bondj ng.state. of t. cationic ultrayiolet curable

conpos: BRI EHmn o P RES\ B s st P bR At e R Bl B Boet s on
was not observed. Wien the nunber of bubbles having a_diameter of fromO0.1
to 2.0 nmeiahfiihe oanediopal Wigdeleyauakle iasinewhich hes begrdusiadso as DFrevent
Bubbl es over 2.0 mm di aneter were not observed. Cbservation of bubbl es was
per fidr meab fhyaswpossiblei degagrationtof dre raéthk Rlsowith ldpkaet tiet,eot oieni distgbug, appar at us
HA- 70l produced by Honda El ectronics Co., Ltd. As described above in
detail, fe€Ar6AlRAreltRe EARNR BEENblet EMEHIE cOMposidhC the BrotettiveMyer 10 15 20

ultraviolet curable conposition was irradiated with ultraviolet rays before
bei ng di &Hﬁﬂrgﬁ{getﬂe cured product. This protective layer preferably has a thickness as a whole of

from 5 to 20 pm. In this case, both protective layers of both the first and second disc

substrates are bonded by the cationic ultraviolet curable composition.

15 As the cationic ultraviolet curable composition in a liquid form contains a higher
content of chlorine, it is preferable to provide a protective layer in this manner in order to
reduce any adverse effect on the metal film.

As the metal film, one adopted for reading recorded information, which can reflect
visible rays to a high degree and for which the aforesaid undulations can be accurately

20 wverified is preferable. A film reflecting visible rays to a high degree generally also reflects
ultraviolet rays to a high degree.

As the metal film, for example there can be mentioned Al, Ni and alloys thereof,

which satisfy conditions for the reflectance of visible rays of from 80 to 100%, and the

transmittance of ultraviolet rays over the whole wavelength range thereof of more than 0 and



on the disc substrate, and was then distributed and spread on the dijf OV 2002
substrate, trapping of air can be suppressed, and an optical disc ha %5 %y]
curing unevenness can be obtained. That is to say, if ultraviolet rays are
irradiated while the ultraviolet curable conposition is dropping fromthe
nozzle to the disc substrate, ultraviolet rays can be irradiated uniformy
into the interior of the cationic ultr®iolet curable conposition. Hence
curing unevenness does not occur in the nmethod of distributing the cationic
ul t ravi olest that @h) avdqoefpmblytrhaom tion t ond lehssbarsUb%t r Me@eoveravith gndaed m At

this tinme, by covering the tip of the nozzle aperture with an ultraviol et

| rradiat jon BeAYE 499V EY &l D! WAL s ot BREYER] E1dy %g}r!g.e' ng

irradiated to the nozzle aperture. Therefore, ecrease 1n the pped

quantity (distr t ed f the.cat on| 0uItraV|o et cur

conmposi LB s AP e B hih@fﬁ%?ﬁfﬁ? O RS 2 B B b ine
occurrence of conpllcatlons such as bl ocking of the nozzle aperture and t he
| i ke cang®é prevented. Moreover, according to the present invention,

bondi ng can be perforned mnthout directly irradiating ultraviolet rays onto
t he rfai n f aceTif DVDeRAM hassdhatac@tigtic lndggreenstrudtidn NON¥ra@Gdndtheddbwy mat i on of
the optical disc due to heat can be avoided. Furthernore, according to the
present joventiioup. bsidhk eirdiit nﬁré&vttﬁaw@hﬁw@fmamgq shewgdgrn hiage of
the | am nated discs, the cationic ultraviolet curable conposition in the
vicinity, of the disc n _he.e B

per for nt WG et A EPEpSies P SRSl 8RHE Mot Gnert 2as: be
reduced. Next is a specific description of the conposition of the present

i nvent i o%logQaYﬁ@aﬁghfﬁfﬂ CHANSE Her esresapnding tPfaer’éﬁ‘?rd’f“rBd?bfeF ko2 d8ed T¢daverk Bed
exanples. After m xing and dissolving a cationic curable conpound accordi ng
to t he ndileogicddmias (¢.grr Sitehnd),;layeMablightlrefitcti®s Gykofe. o, dmodir dloydayealt | oni ¢
photoinitiator and a leveling 10 agent were nmi xed therewith and di ssol ved

at 6QLC fad fpr@&h'ﬁ@e la1£rr (h BRE@PYoIPhERAR: (1l8viblet &ﬁéﬁ&l@lr&in GUW @Blog conpositions
of Exanples 3t he obtai ned conpositions were exam ned to neasure the

initial VISCOSI sSCosi a a desc |be above.
The resullj(%l mgr#zea lﬁ{}aVI&%{T&R—l ﬁb m(} Bfténip%eél?ress 1 su%%trate ﬁ%vmg,nu ravm et

conposition, ,a catlonlc uItraV|oIet ra conp05|t|on havj a dlfferent
conpl ex WASEGSIHY (e-8ct Baldearbople sybstiaie) d%"e%‘b@‘é‘f Rty & i 9 ¢ 1 al

V|sc05|ty was the sane. 01 NOv 2002
aminated by an adhesive with the protective layers facing each other.

i

15 " BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a schematic structural diagram of an apparatus used for dropping a cationic
ultraviolet curable composition onto a disc substrate.
FIG. 2 is an enlarged diagram of a nozzle | and an ultraviolet irradiation protection
20 cover 6.
FIG. 3 is a schematic diagram showing a state during lamination of two disc
substrates.
FIG. 4 is a schematic structural diagram showing one example of a method for

irradiating ultraviolet rays onto an edge face of an optical disc.



35 Table 1 Exanpl es1234Cationi c curabl e conmpoundEpi cl on 01 NOV 2002
1050e2015105M xi ngHydr ogenat ed bi sphenol A di gl yci dyl

ether' " -17.53552. 5conpositionléH DGE | ow chl ori ne

product 3~8067. 55542. 5(parts byCationi c photoi niti atorwei ght)~0DORSI L

PHOTO NI TI ATOR 207440.50.50.50.5Leve|ig@ agent L- 7604y0. 20. 20. 20. 2I ni ti al

vi scosity (nPas)300300300300Conpl ex vi‘scosity increase rate (9% 444798l 37
Note: 1 ) solid form bisphenol A type diglycidyl ether, produced by

Dai ni ppon | nIFIGapds Tyehamat¢ structusel diggyamishaiing @n lBppanyias vidriet iradiaipg cl on

8505 (produced by Dai ni ppon Ink and 5 Chem cals, Ine.) at a hydrogen

pressur e @ividet tagé 6rﬁf51headai@e&ice@fhl€6pﬁfaﬁﬁl@dfe of 40C for 7 hours, in the
presence of ruthenium catal yst. , 6- hexanedi ol di gl yci dyl ether pr oduced

by Sakanot o u duced
by N ppon Uni oot C6h: 59%%% %mé#’w Bl PSSR IR A0 s ByPi
COHDOSI%]OHS of | tg tlon%ﬁ cur abl e conpound, the cationic phot0|n|t|ator
and t he fPEYERIORY 5€ﬂ?e§ﬁ5 eFW“W%HWE‘l cationic ultraviol et curable
conpositions having the initial viscosities and the conplex viscosity

i ncréase rat ildS. §howdiagmnThiohen2onsexempleadadadinatireggpacimposi tions al | had
a chlorine 15 content of less than 1 % by weight. By using these

conposi ti ons,FIGW iga giggratisonarigesstie e the@aRedidiba df a Theadisgsled fgdarsinbsid at es
were disc substrates for DVDs prepared by form ng an 0 1 NOv 2002 36 Al
film hay & d & Qf 80 nmon the surface of a polycarbonate
substrafgﬂ%Ethbh%H%g %§£dianeter of 120 mm and an inner dianeter of 15

nm The di striputj.on of th cation traviolet curable conpositiqgn onto
the disc subs ﬁi o2 e Pk Bl e A Ao SRR S Bhav g
the structure shown in FIG 6. In FIG 6, reference nuneral 41 denotes a

di spensehiscsgezperosesk dr oppi ng the cationic ultraviolet curable
conposition, 42 denotes an ultraviolet irradiation device, 43 denotes a
casédOhavi ng &16efll &t dingrem shhwirigesmetbod femectingaridndke disseresiparpdssic
substrate nounting table. As the dispenser 41, a nodel 1500DV (nozzle inner

di aneter of 0.83 nm produced 10 15 by EFD Co. in the U S. A can be used.
As the ultraviolet irradiation device 42, an ultraviolet irradiation

appar at us 1250 type,BE'@TVI@{'O'[?E FARCCARRYNRG BETOME PUodNgeeNby Fusion LV
Systens, Inc., can be used. Mreover, the disc substrate nounting table 44

can be rotated by a notor (not shomn) The di stance between the ul traviol et
irradiation device 42 and the cationic ultraviolet curable conposition

whi ch i s dropped was 50 nn] Mor eover, .the case 43 was provided with a
shutter 43a no¥&Bbediment Hdhepresent inyshiien wHEnow Pefeserbechia defaguyish

15  reference to the accompanying drawings.

Example 1
" Two disc substrates for a DVD were prepared by forming an Al film having a
thickness of 80 nm on a polycarbonate substrate having an outer diameter of 120 mm and an
20 inner diameter of 36 mm, and laminated by a cationic ultraviolet curable composition.
An apparatus shown in FIG. 1 and FIG. 2 was used for dropping the cationic
ultraviolet curable composition onto the disc substrate.
As a dispenser (nozzle) 1, a model 1500DV (nozzle inner diameter of 0.26 mm)

produced by EFD Co. in the U.S.A. was used. As an ultraviolet irradiation device 2, a metal



VWhile the cationic ultraviolet curable conposition 45 is dropping, 1 NOV 2002
ultraviolet rays are irradiated onto the cationic ultraviol et curablg
conposition by making the ultraviolet irradiation device 42 emt |ight.
During this period, the disc substrate nmounting table 44 is rotated. Hence
the cationic ultraviolet curable conposition 45 is distributed on a first
disc 20 substrate 1 ain a ring form Kter a predeterm ned quantity of the
cationic ultraviolet curable conmposition has been dropped, by operating the
shutter Hedide taayaMOS-ItHeprodfctd by lwdsekifilenrieCoantdpesstused unberaioghitiohs tat t he
cationic ultraviolet curable conposition passes is closed. Then, if another

first digg oﬁﬂﬂgﬁvésﬁi RW, 1 ﬁ@&ngﬁ%s%‘é‘%ﬂ ahdHR 19;5@%@&&9[0 %@%4@2&% gPppi ng of

the cationic traviolet curable conposition, the shutter I's operated
to the conditi,gn shown ) 2002 37 .the, figur r est rt dr oppi ng
of the b GOPYes bR VBB BonBebF (I anowd” o bk Anines Bbagh of "t ne
shutter 43a is perforned in this manner, even if the ultraviolet

i rr adi atthen!tewigledraiation dsivice £iang the qaHenigmitrayicleicurakia wmposiion vay il et
curabl e conposition is not dropped, ultraviolet irradiation to the

di spensefing indcve pedplprevetht atliavinke ihahianbleockiandtte drigieotatioar be
prevented. As the dispenser, the above descri bed nodel 1500DV (nozzle inner

di amet erulg.fawgkegéurm c%ﬁ%@&ﬁv@suﬁ%%&% %/ar}eﬂ&‘?or%l§e ﬁxot‘éﬁ&vﬁﬁsﬁqhérg?)dr op and

di stribute the cationic ultraviolet curable conposition in aring formso
that the _distr.i but it e As the ultraviolet irradiation
devi ce 45“”?Wt ﬁPPﬁ%Oﬁg gﬂmiﬁpgvgﬁpﬁggméB%aratus | 250 type, D 10 valve (arc
| ength: 25 ¢ roduc d by Fusion UV Systens, Inc,, was used tq |rrad|ate
ul traviol et ray e&@ﬂ%ﬂc Blaliaw!et awabbwwwm@l AESSIR#NiBRIR YLsEOSItRPL 430 mPas
distribution a disc substrate on which the cationic ultraviolet curable
CONpoOSi £ (267C)wensl hawingdi rsiiigotrgdsitias degpibedloded vahesasion Ty qusititgof

super posi tion apparatus having a structure shown in FIG 7, to thereby

obt aion odtorihiesiei this cdfipositiGowawesssl third 1 8 Wneeightt hout appl yi ng any | oad, to
thereby IS spread the cationic ultraviolet curable conposition. The
propertyg t.hg,cationic ultraviolet curable conposition, the edge face
protrusio ghereof and the superiority or inferiority of the spreading
during these nt| t e observed. xanple of the
superpositiongggy V§9ﬂ§d% agwﬁhmnl L%% Tﬁyp%uperp05|t|on apparatus 5
conprises a pair gISC SUbSt%HéF holdl tables 51 and 52, a hinge 53 for
20 connectlngpd}(ﬁ%%%"0 uisAdy Mpgasg{ghesicalsy f4d et BHtSpassages 54 connected to

a vacuum punp (not shown). As shown in FIG 7A the first disc substrate |la
on whi chCatipm esidati o tyre ahdtepeymerization initiator .

15 UVI6990 produced by Union Carbide Corp. ............ 2 parts
After a disc substrate 4 was placed on the table 3 of the apparatus shown in FIG. 1,

the above described cationic ultraviolet curable composition was distributed in a ring form on
the disc substrate 4, while rotating the table 3. The discharge pressure from the dispenser 1
was adjusted so that the dropped quantity (distributed quantity) of the ultraviolet curable

20  composition was 0.27 g per one disc substrate and the average thickness after application was
50 um. The dropped position was an 80 mm diameter position on the disc substrate 4.
This was a position where the spreading distance of the cationic ultraviolet curable
composition to the inner diameter side and to the outer diameter side of the disc substrate 4

became the same.



curabl e conposition 45 has been distributed in a ring formis nounted on
the disc substrate holding table 51, and a second disc substrate |b 09 NOV 2002
nount ed on the disc substrate hol di ng 01 NOV 2002 38 table 52. By driving
the vacuum punp (not shown), the first and second disc substrates 1 a and 1
b are suction attached via the suction &assages 54 onto the respective disc
substrate hol ding tables 51 and 52. Thé fromthe state shown in FIG 7A
the disc substrate holding table 51 is turned at a high speed about the

hi nge 53, WhewHileershiphty thelbatonit dtrindbldi figatilabbap&sithdn 5 ke BAGREs elgeddi sc
substrate holding table 52 tip to the state shown in FIG 7B, the turning
speed is : ng.r d so that
the bot h %‘Iﬁéféiﬁ‘z%ﬁlﬁgﬁi‘ﬂﬂ%%%h%‘ REpnptind %025@.9%%?%@29%@3%@8 o eon per
second. Th ce between.the first disc substrate 1 a and the
second drgersBaraled S BR BN ARG RIS MG R B EL PRI WOt - appr oach s
stopped, and drive of the vacuum punp is stopped. 10 If the disc is left

al one after stpdessobied dhwive, tvhalissatibyratas onlwhidvibelcetiorie nbitsh il shyablsi t i on

whi ch has been in a ring formis spread by the inherent weight of the upper
| ocated ¢limsgosiivhsiasatirib@ed Byrepramsdd)gndrafid? pasidonihgeefatacheramd cssreads
over the whole face of the disc substrate. The thickness distribution of
the adheélkrmole@wab#a% eaumew&b arswumasm aqg; RIS DRS cfbnl RALULE ug(bat the

t hi ckness 1's maxi mum a radial position stributed in a ring for 15
and decr ease uIarI tomard i.nner er| her al e oute
peri pher & %@aé EvBlaniobBran” b RS APERRUGL srobRe B o Phgt

the case where the discs are |am nated by the spin coat nmethod has a

f eat ure ¥MHAe catipnic ylyayipichpraalle Spmpofatiqna ndfovsyes, Hiaapiag op babtl¢saivnlddred
increases reqgularly toward the outer periphery side. In the process of
spr eadi ngrevérftedief supegtosing tior dish sipbtaatesmestichormanser tiew @re ¢ontact ares of batked t o
correct the deformation or 20 displacenent forcibly, this becones a very
d|ffmpulﬁsgpgﬁghhmmnmﬁﬁhﬂrefore it is desirable to performthe spreading
step on a stationary flat surface. That is io say, by performng the

spreadi ng st epy B @7 fwlﬁtthﬁtéhfb%ﬁﬁné?{@%%l aotaaﬂk K28 Pn ﬁgﬁ%l fig ché fgd | m nat ed,

def ormati on or acenent after conpleti of spreadi ng can e suppressed
to a mnjnu esul t occ n di,sc, after can be
suppr ess &’ avmle(smira 660{?1’?88%“53‘@5“&?{%”%{)5% nﬁ h{‘ﬁf adl BN 5 %{’fﬂp&e
protrusigon in a ring forn1$a ri ng- shaped
disc substrate was inclined to the other disc substrate, and thereafter, the upper disc substrate
was lowered so that the disc substrates became parallel, to thereby gradually bring the resins
15  into contact with each other over the whole surface and spread the resins. By adjusting the
lowering speed of the upper disc substrate, trapping of bubbles could be reduced to almost

ZET0.
After having spread the cationic ultraviolet curable composition, the two disc
substrates were mounted on a tray 11 as shown in FIG. 4, and ultraviolet rays of 600 mJ/cm’
20  were irradiated from the top. In FIG. 4, a reflective film 11a for reflecting ultraviolet rays is
provided on the surface of the tray 11, and a shield plate 12 is provided above the disc
substrate 4. Therefore, ultraviolet rays irradiated from above are concentrated on the edge
face of the laminated disc substrates 4, as shown by the arrows in FIG. 4. The cationic

ultraviolet curable composition tends to undergo curing inhibition due to the moisture



protrusion) formed on the outer periphery of the clanping area. Si ncmt“uvzmgz
protrusion exists on the outer face of the DVD, if the DVDs are superpose

t he upper and | ower ring-shaped protrusions are brought into contact with
each other. Hence the disc faces cannot be brought 5 into contact with each
other. Therefore, while superposing DVDs and spreading the ultraviolet
curabl e conposition, a DVD having a | oW ri gidity will be deforned due to
its own weight, and further due to the weight of the DVD superposed

t her eon, canrdimedan thendir, ehd eurstpaipehe pdnaen inscontsar withtheocwsings, in\ii¢ fir BVDs, t here
is a type having no protruding ring forned thereon, and in that 10 case, no

def or nmde%}fe@%bl 8 s6HHE cdsBs, Ichnd ¥t SiBMER1 RinakiRan RALY YdieNI Hdnbd ashiowpver, as
t he nunber superposed DVDs i ncreases, m nute deformations are

accunul at ed an Lbilit tion of DVD | ocated
cccumil ahedBg SBT3 ByA0BR B e R gefé‘r%éf?%d“efromthe

vi ewpoi nt of product s eci fications. Therefaore, is effective to

i nt erpose a rlgﬁ‘i’rdlodétw cgi the cpzapi iy travie eh?urﬁlé'ééorﬁé‘?mrbeﬁ‘h%enl@e§l§ﬁerposed

di scs. Wien the target is a DVD having no protruding ring forned thereon,

t he 15i gi diblxedss wassgelladhiyo thavthe aws dispbebsirhiat wescet ehidiywpeeed. WHewetdigthe
protniding ring is forned on the DVD, it is necessary to consider a shape

where thgy E'fzgie(i!)oﬁﬁﬁl%v@'regﬁllﬂi(ﬂ%sshgﬁﬁlyiaeﬁ}e{tit@re with the protruding ring, for
exanpl e to consider formng a ring-shaped groove |n the portion

et 7aon ) A AL ORAPRARY RO e PRI ML P 1
redeterm ned v and det ed b f eri rrents acco d| ng
F o the c%ﬂ&r‘??&?kéﬂ%ﬁta@pr @tﬁ“ﬁg‘?t ’Eonsé b W?IF)()F@C @topbﬁ‘éré’ééléeacr‘ﬂ‘}mﬁ&rléthe
flat face to be a continuous flat surface over the whole surface, and this
may be aroridingetaie pf bacationie ulitayiplet eurgble comgosition, ke whale frceavaswnifoselycan be
achi eved. For exanple, ring-shaped nmenbers having different dianeters nay

be diost rdused, agd awaxicatddyportisrchwas bt bbdereedy PUBRledih thbedifesit 14yae eenfnot he
present invention is a concept including such a construction. The materi al

of the rigtdepodyhrafiohds B%bl&%&s‘ gevoihéd/ by VidhdlRheSt é}ﬂ@ltﬁ%lﬁ@ﬁaxpur pose
can be achi eved However, a production line, I't can be assuned that

the supeipg I%Qg%@ﬁ%at%%%gw@reg%@ A RRNEEPEACE g Ther efore it i's

desrrable convenr énce of

transportatl on. However, in general since the smaller the specific
gravity, the |lower the [ gidity, an appropriate thickness becomes necessary
for achi evi t he purpose as the rigid body disc. For exanple,

pol ycar blémrge 8f the same quality as the DVD disc substrate can be used. In
this case, is necessary to determne the thickness so that there is

suf flisci ent r i "g‘wd idisg subbsdratehdord QVO werd prapasd, bydomenghn watfiénilavingan be

! thickness of 80 nm on the surface of a polycarbonate substrate having an outer diameter of
120 mm and an inner diameter of 36 mm, and a cationic ultraviolet curable composition was
distributed in a ring form on one disc substrate, using the apparatus shown in FIG. 1 in the
same manner as in Example 1. The discharge pressure from the dispenser 1 was adjusted so

20  that the dropped quantity (distributed quantity) of the ultraviolet curable composition was
about 0.8 g. The dropped position was a 65 mm diameter position on the disc substrate 4.
This was selected so as to be suitable for spreading the cationic ultraviolet curable
composition over the whole face between the two disc substrates 4, when the cationic

ultraviolet curable composition was spread by a spin coat method in a later stage.



10 used, and in this case, alum numand titanium having a | ow v 2002
specific~gravity are preferable. One exanple of the spreading step BQ W%awg
of superposition is shown in FIG 8. In FIG 8, reference nuneral 70
denotes a base, 71 denotes a spindle arranged in an upright condition on

t he base 70, and 72 denotes an el evator_ platformwhich noves up and down
along the spindle 71. A disc 10 (conprﬁ%ing the aforesaid disc substrates 1
a and 1 b) which 15 is transported first is nmounted on the rigid body disc
8 whi ch has bagfer dogpingthsicytiatic alngeidleoturtbie cempvsatiar ing @td form aihtheAt thi s
stage, the cationic ultraviolet curable conposition has not been spread
over thedi%ﬁJb?trefté‘%sF@;{e % Elﬂh'af%]gﬁ‘té‘ﬁﬂﬁl B adRRIALESE thd B8O suR{rhR Tade@WR! | NG

the el evator 72 unti tipo e spindle protrudes fromthe disc 10,

the next ,rigid.body_disc 8 is nmounted on the disc 10..Then,.after |owering
the ef eviirifuira B e nariotfane ingoib S SFrantidte e sc 10°1's

nmount ed. After superposing a predeterm ned nunber of discs 10 in this
manner, gsupespositien,| thért byadotmimg it table at @sp@débé‘ﬁOﬁOnatm"rfer 3 extoofls, thenamtibais

passed. DLII'Il1g this period, the cationic ultraviolet curable conposition

spreads Qualioleh8urdhielc8mbatSorPRhVGRA IRV deWBhdivpCdisiB tFAlLS, thus _
conpleting the spreading processing. On the rigid body disc 8, there is

fornmed a ringss gr f Or .6 .00 interference
wth the rinolinaneh ‘BPREY buBroB R bl U Bed M VRGN el R LT o1
t he rigig body di sc 8,iE set to be sng%%er thag éhe %yter i ameter of the
di sc 10. dihpslapunglionsifdhe SmpePmEs 2RINFERPPEC hedishsubaatsy é"terep‘éPWﬁ%ral
edge portion of the disc substrate constituting the disc 10, attributable
to the powttrasi bas shomaiinglGal.iod wiichsa wllettivs filmt daffer wfedingatimaolet tags bur r
and the rigid body disc 8. FIG 9 shows one exanple of the above. That is

to say, wahd@fangedpitataishizldplatcle asfangridhérgatipne and slitradiolet fys dies€ Sralithitalr e
heated in the superposed state using a heating device, for exanple a

hal ogen REBLREs. 7 The WiavRIL AN it A%, 88 inFIG a8 Wy thQiird\gothe et hod
of irradiating ultraviolet rays, there is also a nethod of 10 heating the

di 502 ¢ ORI R RLILAR S RIBLRALUES e Nah, MRHSRes % BERE G L echnt aue

is effectiVv reducing COSt, sinc e wth
| ower cost  eqyi nt than the equipnent r ired for %Jtnaviolet
| 1 adi at PORICLASY I 1e) RRdRE AGReahpRr il . Pas Fuclstis protenash Bher | y
determ ne this according to the material constituting the disc substrate,
and t he dwni 30 woulatreiaeiasipdate thranp eeassoppfoshausog thess. t e fewtbe irgddigigbs
however, since if the 15 tenperature exceeds 70C there is a possibility of
def or mat canditimme,uhé tapgcitnClahé iiusansubst 4 edpacithirén hdischaperaircist (hessesn)it 1S
preferable to set the tenperature to bel ow 70C. Moreover, to
15  were adjusted so that the pulse width of a discharge current became 650 micro seconds, and a
charging voltage was adjusted so that the lamp input energy became 200J per one lamp, and
ultraviolet rays were irradiated in 10 shots at a repetition speed of 5 times/second. In
addition, the distance between the xenon flash lamp 13 and the disc substrates 4 was 40 mm.
After flash irradiation of ultraviolet rays as described above, the curing state of the
20  cationic ultraviolet curable composition was observed, and it was found that the tacky state at
the edge face portion of the disc observed in Example 1 had practically disappeared
immediately after flash irradiation.

Moreover, after elapse of 10 minutes from completion of the spin coat method, the

cationic ultraviolet curable composition between the disc substrates was gelled, and was not



pronote curing of the cationic ultraviolet curable conposition, it i@ 0y 2002
desirable to set the heating tenperature to above 40C. After the spr éging
the discs were left alone for 5 mnutes at a tenperature of 24C, 20 and
thereafter as shown in FIG 9, edge face treatnment was performed with the
hal ogen heater 73. As the hal ogen heater 73, a |ow cost hal ogen heater unit
with a gold nmirror having good heat wadfe reflection efficiency
(I'1-i U HO1-00 type produced by Ushio Inc.) was used. The heating conditions
wer e suddasilyhgieledhe hal ogen heater 73 was switched on at a voltage of AC
100V, the distance fromthe disc 10 was 500 nm and the spindle 71 was
rotated at a L, I eater
was on 42 Thejﬁf!?é?gg t@%ugs’%y}%eg'?@/fvgo?ﬂgc %S?@%%f%gja?{"gﬁ g%%rl]é?ﬁ? I’(I)IB%: ﬂe:tshg’ and

t he marping of éhe.disc adhesi ve .| ayer. ywas evgluated“ Thﬁ rgsults are shown
i n Tabl €U5TE RB ROV Sigin QhIFFalRHIS HEray et St3BRIF FORES iphdie WBOIS fRfiYasn FI G
10, four spacers 55 having a thickness of 1.205 nmare interposed in a
cross 5 whiapelylratateantd aryaindigd phslodiwag netibiservat e s Witen slrednusizber Thieubdles! uat i on
results for when the disc holding substrates 51 and 52 are pressed forcibly
untils t heyingQniarméetoffedih adtto\l. 0 Mintiaahe adHasike Vyar WhecompRAEEMhS nuabe waown i n
Table 3. In the case of this forcible pressing, the distributed quantity of

t he adhesjyve s Lust ed that the ti f .the spread adhesiyv fter

pr esoi ngy Lufms AL oFEr 28 i Heplelel v End R e TS REOT RO ™ e o
peri pheral sides of 10 the disc. FIG |I0A is a plan view show ng the

an- angemsporaed byesugdizing witloan uliaspnm faw defpctpsimpgyigppragiesitrdl T vi ew.
Moreover, in Tables 2 and 3, "protrusion” neans that the cationic

ul t ravi gireduced bpbloade Bleptenits On., paktial |y protrudes fromthe | am nated edge
faces of the discs in a grainy form "poor application"” neans that

i mredi atel y add @scligddnghot Bidetdllybedrdiflg B the PEséRiimMentifie st tRMationic
ultravi ol et curabl e conposition spreads and cannot nmaintain a uniform 15

sh apg u %l{rgviéllépgfrmé E%ﬁg&% s eas"iplggiragﬁ %iﬁ?\ﬂ{r?ﬂgle{r&gg Eeft)géﬁ%u?ggﬁ ftggﬁéé ive

does not spread over face between e di cking at

the i nner and. outer peripheral portions. Mreover, ..uneven thickness" while
ot * poct 8f Fisg e iR TREHE Prn BRlonRd S SRR EE s S 30 TBe. oG SF i
sufficiently distributed to fill in the space at the inner_ and outer pei

i pher al F80eisBPRECHEd:12RE agPREGR! dishBaYing BR AWEE WrRVEHESHERdsiobiinedy e Thaifis er
bei ng cured becones extrenely thin at 20 the i nner and outer peripheral

por t i onstoshy,tifidtrdviglstrays aretitradiatcd dhilettireuliravinlepoiratle kempmtionuls dropphie

t hi ckness of the adhesive at the inner and outer peripheral tip edge

porti onsfrémf theaszleharhexdidl dubstidie, siltrsviclef rayedinds irradigtee nifdinK RS the.

Furt hernore, "worse warping" neans that the

15  interior of the cationic ultraviolet curable composition. Hence curing unevenness does not
occur in the method of distributing the cationic ultraviolet curable composition on the disc
substrate in a ring form. At this time, by covering the tip of the nozzle aperture with an
ultraviolet irradiation prevention cover, ultraviolet rays are prevented from being irradiated to
the nozzle aperture. Therefore, a decrease in the dropped quantity (distributed quantity) of

20  the cationic ultraviolet curable composition due to curing thereof at the nozzle aperture, and
the occurrence of complications such as blocking of the nozzle aperture and the like can be
prevented.

Moreover, according to the present invention, bonding can be performed without

directly irradiating ultraviolet rays onto the main face of the disc substrate. Hence



radial tilt exceeds 0.7, or the tangential tilt exceeds 0. 3. EvaluatqpnNngmz

"protrusion". "poor application", "poor spreading", "uneven thickness

"wor se war pi hg" specified here shows 01 NO YV 2002 43 only the trend

t hrough the sequential experinents, and does not show there is a strict
boundary between these evaluations. In addition, observation of bubbles in
the di scs obtained in the Exanpl es was3dperforned by visualizing with an
ultrasonic flaw detector imagi ng apparatus HA-701 produced by Honda

El ect I Onjefitmon of:héloptd) Al Jf b Gt GabigaLdi scs, the nurber of bubbl es
was |less than 1 per 1 . Moreover, bubbles exceedlng 2.0 mmdid not

exi st. Table nitial

(o] 160180562)*85%?66@5601 S8 b sr petancP e B
Vi scosi t 100**00000 i ncreasel50**000ov~ rate

(% 180**%‘0 sheslaminggerodiges e <atmnig ylijayiglst rablgspmapplionctthen, ~ Poor
spr eadi ng, Uneven t hi ckness or worse warping 10 0 ~ Nov toot 44 Table 3
I nitial weisitost thy edgeHas) dfBHd 832 CAHOITHOBHIV 6Q4d.0 5B p&rToraiRdde niltEainlet

| ex50**00000~r p vi scosi tyl00**00000, r increasel50**0000orr rate

(%9 180* 098904 A ARARAOME Mi3&Dpdwidrchil bé redhQdr usi on or poor appl i cation, ~
Poor “spreadi ng, Uneven thi ckness or worse war pi ng Fron1the results shown

R T W S R LA T
's not another example different from the above described examples.
After mixing and dissolving a cationic curable compound according to the mixing
composition shown in Table 1 at 85°C for 4 hours, a cationic photoinitiator and a leveling
10 agent were mixed therewith and dissolved at 60°C for 4 hours, to thereby prepare the
ultraviolet curable compositions of Examples 3 to 6. The obtained compositions were
examined to measure the initial viscosity and complex viscosity increase rate as described
above. The results are shown together in Table 1. By changing the mixing composition, a

cationic ultraviolet curable composition having a different complex viscosity increase rate

15  could be obtained, even if the initial viscosity was the same.



hi gher than 200% protrusion, poor application and poor spreading do N0V 200
occur, and a disc having an even thickness and m ni mal warping after being
cured can be obtained. Mreover, as seen froma conparison of Table 2 and
Tabl e 3, since the allowabl e conplex coefficient of viscosity varies
dependi ng upon whet her or not pressur% is applied, this point 10 should be
consi dered when the conposition is actéally adj usted. According to the
present invention, a disc can be obtai ned where protrusion fromthe edge

f ace af tlablesluper positi on, poor application and poor spreading of the
cationic ultraviolet curable conposition does not occur. Moreover, the
thickness of the cationic ultraviolet curable corfposi t EQfmaikt er ing cured
is unifprm and there is mninmal warping. 15 Furtlhernore, since the

cationig ultraviolet curable conmposition is irradidted 2njadvance wth

ul travi plet r:xyc and-then cnrn;\d onhthe disc-subsgtrat e, 1 I can be

per f or ngd mﬁthoutCﬁKWéU%Fyﬂ??Q%mmﬁﬂlng ultraviolet rays opto tihe slurface of
the disc substrate no ~ Nov 2 ~s deformation| of the disc |substrate
after |anination caﬁpﬁilhvéoded Therefore, an opt2@€al 1di sclGuch ds a

DID-RAN&ﬁan be pro @@ é¥%$gg%&%xoﬁgqg%%ﬁgﬁgggpby N& V_2002 46

: 0

CLAI N5 A8t i cal ate w ]t7h§1at 3 ga2t> jone

havi ng %Bmﬁéb&ﬁé‘ﬁ“ ol 3514%@9%%%4& bRvgEVar e | amingg edsvé ¢ an |aghesi ve

| ayer, the optical disc characterized in that 5 gaid adhesive |l ayer
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1) solid form bisphenol A type diglycidyl ether, produced by Dainippon Ink and
Chemicals, Inc.

2) obtained by hydrogenating Epiclon 850S (produced by Dainippon Ink and

Chemicals, Inc.) at a hydrogen pressure of 40 kg/cmz, and at a temperature of

40°C for 7 hours, in the presence of ruthenium catalyst.

1,6-hexanedioldiglycidyl ether, produced by Sakamoto Yakuhin Kogyo Co., Ltd.
produced by Rhodia Co.

3)
4)

5) produced by Nippon Unicar Co., Ltd.

10
Then, by variously changing the mixing compositions of the cationic curable
compound, the cationic photoinitiator, and the leveling agent shown in Table 1, cationic
ultraviolet curable compositions having the initial viscosities and the complex viscosity
increase ratios shown in Table 2 were prepared. These compositions all had a chlorine

15 By using these compositions, two disc substrates were

content of less than 1 % by weight.

laminated. The used disc substrates were disc substrates for DVDs prepared by forming an



4. An optical disc according to claiml or claim?2, wherein said t wo (i1 §BV 2002
substrates both have ultraviolet non-transmssive filmlayers. 5. An

optical disc according to claim4, wherein one of the ultraviolet

non-transm ssive 20 filmlayers is an information recording layer. 6. A
production nmethod for an optical disc, wherein a cationic curable
conposition in a liquid formirradi at eth beforehand with ultraviolet rays is
distributed oil a first disc substrate, before superposing a second disc
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conposition in iquid form and the second disc substrate is then

SuDerpo%§9§2?§£§BQﬁH%O%BB%ﬂ9 ﬁﬂﬁ@r&g&ggpgpl§H&gble conposition in a liquid

form an cationi ¢ curable conposition ina liquid formis allowed to
cure. 7. A prgoducti.on method for, an optical disc conprising the steps of:
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ultraviolet rays are irradiated from around the whol e periphery of the

dr oppi ng cat i &hihe difpersgy # blagnodal d SHIEY Emwplssnngr dipmepgy of §.83Anm pridueddon

met hod for an optical disc according to any one of claim®6 through claim?9,
wher ei n BFEED Gdt optht IES.Ahearclat wsedi CAutHendwavidlet inadinad éeviadiant i on whi ch

| eas been irradiated with ultraviolet rays onto the surface of at |east one

di sqosubgfriabRt irfdfutibh Iap%a{ranmzsbhﬁepbh@rvecth@qerﬁ%mtsrca{)q)r&@cgalBwag&ed _
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rotated by a motor (not shown). The distance between the ultraviolet irradiation device 42
and the cationic ultraviolet curable composition which is dropped was 50 mm. Moreover,
the case 43 was provided with a shutter 43a movable in the direction of the arrow in the

15 figure.

While the cationic ultraviolet curable composition 45 is dropping, ultraviolet rays are
irradiated onto the cationic ultraviolet curable composition by making the ultraviolet
irradiation device 42 emit light. During this period, the disc substrate mounting table 44 is
rotated. Hence the cationic uitraviolet curable composition 45 is distributed on a first disc

20  substrate la in aring form. After a predetermined quantity of the cationic ultraviolet curable
composition has been dropped, by operating the shutter 43a towards the left in the figure, an
aperture through which the cationic ultraviolet curable composition passes is closed. Then,
if another first disc substrate 1a has been moved into place for the next dropping of the

cationic ultraviolet curable composition, the shutter 43a is operated to the condition shown in



48 11. A production nethod for an optical disc according to any one QHNOVZWZ
claim6 through claim9, wherein the cationic ultraviolet curable
conposition in a liquid formis dropped with the ultraviolet irradiation
shut off to the periphery of a nozzle tip. 5 12. A production nethod for an
optical disc according to claim6 or claim7, wherein said cationic
ul traviol et curable conmposition in a |¥quid formis such that curing can be
initiated by the irradiation of ultraviolet rays, and the conposition can
be spr eatie @igpreay resddredpppiag Ween chthwid Weradioke csdbiglchmbestiéy, S@iper posing t he
two di sc substrates, aftex which the curing is 10 conpleted: 1-3. A
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cont ai ns. an. epoxy .resin as the pmain conponent and a catjion polynerjzation
Cype. phol GRAFET AR vire Zois e ikt while 16 catpricu SRwales £iTpHe faPRBNUSbIS 2
optical disc according to claim6 or claim7, wherein said cationic
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1 ca] @r] cediv@jeakaghc?] ea) patealblFusiv X Systems, Inc., was used to irradiate
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, 3333=444pEb56 06| areliss 8 SKe 9 was [Eit alone without applying any load, to thereby
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] ca] ca] calremk eahpadicat, el &Rl ¢k padiRalonah&ad K REBUperiority or inferiority of the
spreading during these sequential steps were observed.
Oné example of the superposition apparatus is shown in FIG. 7. The superposition
apparatus 5 comprises a pair of disc substrate holding tables 51 and 52, a hinge 53 for
20 connecting these tables 51 and 52, and suction passages 54 connected to a vacuum pump (not
shown).
As shown in FIG, 7A, the first disc substrate 1a on which the cationic ultraviolet
curable composition 45 has been distributed in a ring form 1s mounted on the disc substrate

holding table 51, and a second disc substrate 1b is mounted on the disc substrate holding
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for example a halogen heater 73, while rotating the discs 10.
In addition to the method of irradiating ultraviolet rays, there is also a method of
10 heating the discs to a predetermined temperature in this manner. This heating technique is
effective for reducing the production cost, since it can be done with lower cost equipment
than the equipment required for ultraviolet irradiation.  As for the heating temperature, it is
necessary to properly determine this according to the material constituting the disc substrate,
and the cationic ultraviolet curable composition. In the case of DVDs however, since if the
15  temperature exceeds 70°C there is a possibility of deformation occurring in the disc substrate
due to thermal stresses, it is preferable to set the temperature to below 70°C. Moreover, to
promote curing of the cationic ultraviolet curable composition, it is desirable to set the
heating temperature to above 40°C.
After the spreading, the discs were left alone for 5 minutes at a temperature of 24°C,
20 and thereafter as shown in FIG. 9, edge face treatment was performed with the halogen heater
73. As the halogen heater 73, a low cost halogen heater unit with a gold mirror having good
heat wave reflection efficiency (IHU-HO01-00 type produced by Ushio Inc.) was used. The
heating conditions were such that the halogen heater 73 was switched on at a voltage of AC

100V, the distance from the disc 10 was 500 mm, and the spindle 71 was rotated at a speed of
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shown in FIG. 10, four spacers 55 having a’thickness of 1.205 mm are interposed in a cross

5  shape between the disc holding substrates 51 and 52. The evaluation results for when the
disc holding substrates 51 and 52 are pressed forcibly until they come into contact with each
other via the spacers, are shown in Table 3. In the case of this forcible pressing, the
distributed quantity of the adhesive is adjusted so that the tip of the spread adhesive after
pressing comes into a range of from 5 to 8 mm on both the inner and outer peripheral sides of

10  thedisc. FIG. 10A is a plan view showing the arrangement of the épacers 55, and FIG. 10B
is a side sectional view. Moreover, in Tables 2 and 3, "protrusion” means that the cationic
ultraviolet curable composition partially protrudes from the laminated edge faces of the discs
in a grainy form, "poor application" means that immediately after being distributed in a ring
form, the cationic ultraviolet curable composition spreads and cannot maintain a uniform

15  shape until superposition, and "poor spreading” means that the adhesive does not spread over
the whole face between the discs, and is Jacking at the inner and outer peripheral portions.
Moreover, "uneven thickness" while not “poor spreading”, means that since the adhesive has
not been sufficiently distributed to fill in the space at the inner and outer peripheral portions
of the discs, the thickness of the adhesive layer after being cured becomes extremely thin at

20  the inner and outer peripheral portions of the discs. In this case, the main point is that when
the thickness of the adhesive at the inner and outer peripheral tip edge portions is less than 5
pm, this is defined as "uneven thickness". Furthermore, "worse warping" means that the

radial tilt exceeds 0.7°, or the tangential tilt exceeds 0.3°.  Evaluation of "protrusion”, "poor

application”, "poor spreading", "uneven thickness" and "worse warping" specified here shows
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+! 10% u&duhdary Wathyeeh theskletdPations.  In addition, observation of bubbles in the discs

obtained in the Examples was performed by visualizing with an ultrasonic flaw detector
imaging apparatus HA-701 produced by Honda Electronics Co., Ltd. In all of the optical

5  discs, the number of bubbles was less than 1 per | cm?, Moreover, bubbles exceeding 2.0

mm did not exist.

Table 2
Initial viscosity (mPass)
160 180 200 250 300 350 ‘450 470 500

10 * * o) o) O O o | |
50 * * o) 0 0 o 0 n n

Complex
100 * * e} ) 0 ) o) m n

viscosity
150 * % o) e} e} 0 m = ]

increase
180 * * o o) o n = n n

rate (%)
200 A A o] ] ] n n ™ n
220 A A ] o ] n n ] =

* Protrusion or poor application, m Poor spreading, A Uneven thickness or worse warping

10
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Initial viscosity (mPa-s)
160 180 200 250 300 350 450 470 500
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Complex
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rate (%)
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* Protrusion or poor application, m Poor spreading, A Uneven thickness or worse warping

From the results shown in Table 2 and Table 3, it is seen that in the range where the
5  initial viscosity is from 200 to 450 mPa-s and the complex viscosity increase rate is not
higher than 200%, protrusion, poor application and poor spreading do not occur, and a disc
having an even thickness and minimal warping after being cured can be obtained.
Moreover, as seen from a comparison of Table 2 and Table 3, since the allowable complex
coefficient of viscosity varies depending upon whether or not pressure is applied, this point
10 should be considered when the composition is actually adjusted.
| According to the present invention, a disc can be obtained where protrusion from the
edge face after superposition, poor application and poor spreading of the cationic ultraviolet
curable composition does not occur.  Moreover, the thickness of the cationic ultraviolet
curable composition after being cured is uniform, and there is minimal warping.
15  Furthermore, since the cationic ultraviolet curable composition is irradiated in advance with
ultraviolet rays and then spread on the disc substrate, lamination can be performed without

directly irradiating ultraviolet rays onto the surface of the disc substrate. Hence,
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3. An optical disc according to claim 1, comprising: one disc substrate having at least a
transparent resin layer, a recording layer, and an optical reflecting layer serving as an
ultraviolet non-transmissive film layer; an adhesive layer; and another disc substrate
comprising said disc substrate or a transparent resin substrate.

15

4. An optical disc according to claim 1 or claim 2, wherein said two disc substrates both

have ultraviolet non-transmissive film layers.

5. An optical disc according to claim 4, wherein one of the ultraviolet non-transmissive

20  film layers is an information recording layer.

6. A production method for an optical disc, wherein a cationic curable composition in a
liquid form irradiated beforehand with ultraviolet rays is distributed on a first disc substrate,

before superposing a second disc substrate thereon and spreading the cationic curable
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spread said cationic curable composition in a liquid form, and said cationic curable

composition in a liquid form is allowed to cure.

5 7. A production method for an optical disc comprising the steps of: irradiating
ultraviolet rays onto a cationic ultraviolet curable composition; dropping the cationic
ultraviolet curable composition which has been irradiated with ultraviolet rays onto a first
disc substrate; superposing a second disc substrate on the first disc substrate on which the
cationic ultraviolet curable composition has been distributed; and spreading the cationic

10 ultraviolet curable composition.

8. A production method for an optical disc according to claim 6, wherein the cationic
ultraviolet curable composition dropping from a nozzle is irradiated with ultraviolet rays

before reaching said first disc substrate.

15
9. A production method for an optical disc according to claim 8, wherein ultraviolet rays
. are irradiated from around the whole periphery of the dropping cationic ultraviolet curable
composition.
20 10. A production method for an optical disc according to any onc of claim 6 through

claim 9, wherein after dropping the cationic ultraviolet curable composition which has been
irradiated with ultraviolet rays onto the surface of at least one disc substrate in a ring form,
the other disc substrate is superposed thereon to spread the cationic ultraviolet curable

composition by pressing or by the weight of the other disc substrate itself.
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claim 9, wherein the cationic ultraviolet curable composition in a liquid form is dropped with

the ultraviolet irradiation shut off to the periphery of a nozzle tip.

12. A production method for an optical disc according to claim 6 or claim 7, wherein said
cationic ultraviolet curable composition in a liquid form is such that curing can be initiated by
the irradiation of ultraviolet rays, and the composition can be spread approximately between
the two disc substrates by superposing the two disc substrates, after which the curing is

10 completed:

13. A production method for an optical disc according to claim 6 or claim 7, wherein said
cationic ultraviolet curable composition in a liquid form contains an epoxy resin as the main
component and a cation polymerization type photoinitiator as an initiator.

15
14. A production method for an optical disc according to claim 6 or claim 7, wherein said
cationic ultraviolet curable composition in a liquid form, is a cationic ultraviolet curable
composition in a liquid form having a viscosity of from 200 to 450 mPa-s as measured by a
BM type viscometer, and an increase rate of the complex coefficient of viscosity after 3

20  minutes from irradiation of ultraviolet rays of not higher than 200%.

15. A production method for an optical disc according to claim 6 or claim 7, wherein said
cationic ultraviolet curable composition in a liquid form contains a bisphenol type epoxy

resin and an aliphatic diol diglycidyl ether as the main component and a cation
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