©PTI GAL DI SC AND PRODUCTI ON METHOD THEREFOR

TECHNI CAL® FI ELD 5 The present invention relates to an optical

di sc represented by the digital vi deo/ versatile disc (hereinafter
abbrevi ated as DVD) which adopts a | ami nating method, and a
production method therefor. 1

BACKGROUND ART 10 Conventionally, when two plate-Iike

obj ects are | am nat @HTICAIDDISO AND PRODUGTIONMETHOD THEREFOHosi ti on as an
adhesive, a radical polynerization-type ultraviolet curable conposition is
uniformy applied to an adhesion face by neans of a spin coating nethod, a
screen printing nmet hod, or the |ike which are existing techniques.
After this, both adhesion faces perposed so as to face each

ot her, after which continuously ?§§?§§RQ%E§- violet light is

irradiated to cure the adhesive. As a light source for the
ultraviolet irradiation, a high-pressure nercury |anp, a netal hal i de
| anp, a mercury-xenon |anp or the |ike have heretofore been used. Wth such
met hods, si nceThéprebént ateatisrehies tdn dpivp! disc represdntadchysthe digital i s easily
gener ated, which causes 2 a problemin that the heat may cause war pi ng

0
of the pl gffshbisig Blsgfﬁereiﬁ/%ﬂe?a%réﬂ%ﬁ& §fbVD’3fvfI§&1tadopts a larhAGHAEERBABH Al
properti es. reover, wth a c¢ontinuously radiative type

| anp, normal | severtil rﬂgn tes or nore are necessary for the

i rradi anc@PrucHonypthod tersiot ¢ yrning on the Iight. Hence turning on and
of f cannot be perforned so often. Therefore, when a plate-like object is

continually

BACKGROUND ART
10

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



2 2 produced, the | anp nust be kept turned on. If it is assuned that
the tine fequired for one adhesi on (one cycle) (cycle tinme for the
production) is 5 seconds, and of that the tine required for
ultraviolet irradiation is 2 seconds, then for the renmaining 3 seconds
energy is wast eful |y consuned. 5 When two plate-Ilike
objects are lam nated using an ultraviol et curable conposition as an
adhesi ve, prbdued,tReRinpanest bt Répe turhddeor0 bILiE is a3funtddahdtwie tihetequiredfor ofg ect s
has ul travi ol et transm ssivity, there will be no particular

probl ems. aghesion (onec c%?r(gyclié;mgé R twgagircgg?ﬁy?%ec%@%%?ﬁ% #tﬁa th Gelpced by

Iamnationdﬁgwev r, emin e ultraviol et
intensity is.greatly attenuated dye to thjn fil.ns and. | ayers ,of A . 10

ond " the | eIl adalce GiSetenhin o e Erraaing e SRR i whi ch
a radi cal pol ymeri zation type ultraviolet curable conposition is
used as arwastifidlyi consurigshce ef fi ci ent curing and adhesi on cannot be
at t ai ned. . Therefore, there is a problemin that if an attenpt

i s madg to faciwhérmfwe platelikg objeétsBre laminated @Sidf PG iavioRY tir@ble chapestiseaci ty
becomes necessary. This inevitably leads to an increase 15 in production

costs, Nbra%%‘éﬁésg\ﬁ"‘ﬂ%i‘leﬂst!oﬂE'BIa : egﬁ%e%ts {;J £ 9g\g&@g@i.lée%bje%tsﬁ?ﬂltcrﬁ%w&'e s a

possibility o [S causing pro ormation o e plate-like
obj ect due to the, L adiant .heat fromthe | anp. To prevent this,
cool i ng ed{ﬂnﬁ'ﬁﬁﬂf"t&r@ﬁﬁa’dﬁ E%m? B%C‘ﬁifﬂmtﬂ%ms' provi ded separately, which

makes t he whol e apparatus | arge scale and nore conplicated.

On the ot her haWih, for examplmlﬂi‘\’gl’sar the likegodvicedby laminatignibpweyer, thereiing a snal |
capacity 20 is attenpted, the irradiation tinme nust be several tens of
seconds Orpréblérf in that the ultfavivddt intensity is gregiBtdtiemlated due to thin films andAayérsSef Al

| am nati on met hod which sol ves the above problens is disclosed in Japanese
10 and the like, before the ultraviolet rays reach the adhesive layer in which a radical
polymerization type ultraviolet curable composition is used as an adhesive. Hence efficient
curing and adhesion cannot be attained.
Therefore, 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  inproduction costs. Moreover, when a lamp having a large capacity is used, there is a
possibility of this causing problems such as deformation of the plafe-like object due to the
radiant heat from the lamp. To prevent this, cooling equipment around the lamp must be
provided separately, 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



Pat ent Application, First Publication No. Hei 9-193249. That is to say, the

di sc lammnation nmet hod di scl osed i n Japanese Patent Application,
First Publication No. Hei 9-193249 is

3 characterized in that ultraviolet rays are not continuously
radiated to a target, but are radiated 3 in a flash. This nmethod for
radiating ultraviolet rays in a flash is a revolutionary nethod whi ch

enabl s aRpLRALERI% il hilyiBRFRGE afinot @dﬂnﬁe&dsrg%dlﬂ@a t04Mabgel, ibiBale aMaEERd tO

t he case traV| 0 rays are irradi ated continuously, while

suppressin C sune wer,.for t he .ul o} and

which is é‘gbgﬂ?ﬁ’e %tggcﬂfolrﬁaéhaﬂqg Wﬁf‘?‘y&lp 6%1 gr?/vé’ %4’0858' oRhY" after
| am nati on. However, even this method using ultrayviolet

i rradi at i ovhichsenables as increase ip thsuathsr gflaminations pes yaif Hime GoBERSH0 the&esei s o

say, when a DVD is the | am nated object, in view of the

const r uct ivitre wWirhviolét Ry eire iydiatod édntiﬁﬁaﬂly, while suppeestinethelconsmedipewecior abl e
resin after being 10 transm tted t hrough an Al film having poor

| t | t
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produc speci Cy W be deteriorated.

Mor eover, anong DVDs, in the case of the DVD RAM where a fil mwhich
does not &figklamination, y transmt ultraviolet rays (for exanple,
ZnS-Si 2 filmwhich is typical of a dielectric film exjsts, the

met hod i n whi chloweveraovenithis meghed using ultravigletifradiation alSlaafbﬂﬁlébaScR’fP‘ah@ﬁas
ultraviolet curable 15 resin existing on the bonding faces of two discs
to cure ardsdeibedibélbivs, Tharinttsanevtetadd¥D.is the laminated object, ibapew efthePat ent
Application, First Publication No. Hei 9-69239 discloses an effective
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applied to the whole surface of one disc to be | am nated,
among DVDs, in the case of the DVD-RAM where a film which does not substantially

transmit ultraviolet rays (for example, ZnS-SiO, film which is typical of a dielectric film)
exists, the method in which ultraviolet rays are irradiated in flashes onto an ultraviolet curable

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 Japanese
Patent Application, 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 curable 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.



and t:hereafter ultraviolet rays are irradiated onto the cationic

ul travi olet curabl e conposition. Then the other disc to be | am nated
I s superposed thereon, pressure is applied thereto, and the cationic
ultraviolet curable conposition is allowed to cure.

4 The method using the cat4ionic ultraviolet curable
conposition disclosed in Japanese Pat ent Application, First
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recoghli zed t hat even
with the method disclosed in Japanese Pat ent . i.Cc n, Flr
Publ i cat i @dhasion even ingheogsg QYhetqi& Aldiln ipiick or with @e%#’d@@]d”
say, as described above, with the nethod disclosed in Japanese Patent
Appl i cat i &, fiint 6it the like whithidobsmit isabstantiallyHeans@itadieBletahysexisthe cati onic
uItravioIet curabl e conposition is applied to t he whol e surface of

one digc, the ?%oﬂ‘%%rdiﬁgrebg%sm ble{?Q%?Rv m&@%&gg)d%sclﬁed {ol FAParbe Patébht

superposltlon Ity t at b l es are trapped in |arge

quantities, thereb Ig he adhesi rfor
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cont ai ned say as Hesctibeshabeue, wiffuthe methed disglpserbin Japanese Pageat Appligatiop st
conpletely. Furthernore, there is a possibility that the product quality
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are trapped is exposed to hi gh tenperature and high noisture for a
long periqf. & S, 9% Gihdr diR)s KipBARIIEkd tBeton. Atthetu*ﬁebhe wor st
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superposed
deteriorating the adhesion performance.

That is to say, the resin in the vicinity of the bubbles is subject to inhibitiori 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 occutrence 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



20 However, there is a possibility that damage may occur on the disc

surface due to the mechani sm used for pressing. This occurrence of
damage. becones signi ficant when the di scs are. produced conti nuously,
and may | ead to a decrease in product yield. Furthernore, in

view of the properties of the cationic uftraviolet curable conposition,
a predetermned period of tinme is required for curing after |am nation.

Ther ef ore ﬁetoeé . . . .
sﬁ'g to leave the disc substrate.to st e
5 necessary to 1eéive ?%semﬁltgca%%ggta rc artmem %nosdtog‘ﬁgx efaélrd t%taé(gr eaalsur{es

period of ti apd to tak asure so_t.hat deforpation, or

di spl aceneﬁ?ttﬂggﬁg’rﬁﬁ?o%@éﬁ?ﬁgwg ‘@é%’&ﬁ?@g"“é hmag%ﬁ?é@s pAundrance in
constructing mass production equi pment. Moreover, there is a
pr obl em i rcongtauctingmassprodwdtion gfuipmentol et curabl e conposition 5
protruding fromthe bonding face beconmes tacky, so that handling is

troubl esome.  Moreover, there is 4 PRbRMOIMGhatithe dafiofid uRRvRId cfableBnpbs&emt
invention is to provide an optical disc wherein even in the case
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ayer 1s uneven curing is

suppressed. Mreover, it is_another . 0object of the present inpnvention
to provide a prﬁﬁff&?’ieo’ﬁ‘srﬂ?t‘}l?lﬁ?t ?é}ge B’i’?ﬁ"r”é&ve’éﬁé‘c‘%t%ﬂf’@ﬁe e%gpno?gdlscw erein
efficiently produce optical discs, and which does not performdirect

ul t ravi ol eaven fr theliceseivhere a cationicatlfrayialéteumblef coowposition isasetl, drappiop of buttbdss and
hence does not cause deformation of the disc substrate due to the

conduct i veinhigaddhedivd Rgéradinidigal, ahd @evem eurtn@iPsupphessdd. hMor&ser) idis ahidhdrem
with the conventional nethods. 15
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case ere g .cationic ultraviolet,curahle c siti,on i S for
prev embl n gefﬁcler%y proéuce op &al \é{scs, and which dogs not ggr?oxm direct ul%ra\%lloleeij irra%?a%on
onto the surface of the disc substrate, and hence does not cause deformation of the disc

substrate due to the conductive heat or radiant heat from the lamp, which has been a problem

with the conventional methods.
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



t.he oecurrence of uneven curing of the adhesive |ayer. 20 As a
result, the present inventors found that if ultraviolet rays were
sufficiently i rradi at ed. bef orehand onto a cationic ultraviolet
curabl e conposition in a liquid form" before spreadi ng on the disc
substrate, and thereafter the cationic udtraviolet curable conposition
was distributed and spread on at | east one disc substrate of the two disc

subst r at esunelérPRiging 0@ be prevente®uUbbl es in the adhesive layer could be
suppressed, and consequenply, t he occurrence of

't vas found ¢ RATCPPLRBRas PSSR R Kypuyidetoprearan veiepttiafabled GiTR L

cationic ultraviolet curable conmpgsition in a liquid form beforehand, and

t her eaf t ercafipic ultraviolet egrablgcompgsitionip adigid fogpbefoschapdqsad therenfterihe
distributed and spread on at |east one disc 5 substrate of the two disc
subst r at escatibnia plitaniplel cufablelvorposition ves disthibstiet end spread omat ledsttome disct her
suppressed, and consequently, the occurrence of uneven curing could be

prevented JuBstaate of the twPdiSEilbsi&Es trapping of bubbles in the 3d1RsivE EFB doul TWREhGN 1S
based on the above findings, and is a production nethod for an
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rays is disfributed on a first disc substrate, before super posing a
second di s¥egt¥sdY-r ate t hereon and spreading the cationic ultraviolet

curabl e conposition in a liquid form and the second disc substrate
i s then super pdhegrdshmtrizamtionis based on thp rlewe finkdings,and @rd produiction methogt for
curabl e conposition in a liquid form and the cationic ul travi ol et

cur abl e cofppstdlidar chitastetizedh that & cationfe wWHrAviytRCbukablE tbntpositibR in a liquid form Mor e
preferably, the present invention is a production nethod for an opti cal

disc g ipa&igéﬁ %%féghéf%g{?%(xgga%m&i@s@@dﬁ&%ué& BR 3 it dide"siHaftl biBre

ul traviol et rays on

superposing a second disc substrate thereon and spreading the cationic ultraviolet curable
composition in a liquid form, and the second disc substrate is then superposed thereon to
spread the cationic ultraviolet curable composition in a liquid form, and the cationic
ultraviolet curable composiﬁon in a liquid form is allowed to curé.

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
composition 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 ig distributed on the first disc substrate,

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



el traviolet curable conposition in a liquid form dropping the cationic
ul traviol et curable conposition in a liquid formwhich has been
irradiated with ultraviolet rays onto a first disc substrat e;
superposi ng a second disc substrate on the first disc substrate on which
the cationic 20 ultraviolet curable conposition in a liquid form has
been distributed; and spreading the cationic ultraviolet curable

conposi ti QirabRk c@rdpbﬁtibﬁ‘ il apnqmd form At the time of d¥tEibutionethe wmﬁﬁ ultrﬂMSl&t i on,
the cationic ultraviolet curable conposition in a liquid form
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di sc subs e super € séecon I'sC su ereon
and spreadj ng the cationi¢ ultraviolet

7 chinsisriablotop serading i ker sxamel this o be drippads allpyed torhang down it i on,

the cationic ultraviolet curabl e conposition in a liquid formmy be
dr opped oras tdie: mlilled likebstringt e so as to becone a shape suitable for
spreadi ng. For exanple, this may be dripped or allowed to hang down so

as to Be pul |l edyit #8 nfetidd Whde the cationic ultraviolet Wriﬁle Bdgﬁ}f)dﬁﬂdmﬂ a\Ng8idFotn B

cationic ultraviolet curable conmposition in a |iqui ormis dr opped
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spreading is only the cationic ultraviolet curable conposition. This
unnecessarlough essantiadlydhe onerthatirequirss ultrh@iolet dmadiatioh befdresandsafies spreadingisy cause
thermal deformation in a disc substrate such as a DVD having a smal |
t hi ckness o the\bfioARIBtrAfiolet durdbld conippirition. t Tis DRRicedsiry RlttavicletRrradistionng as

t he ultraviolet |Iight source. Fromthis point of view,
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catlonlcu ravi o curable conposition in a ormlrra i at ed
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ultraviolet light source.
From this point of view, with the present invention, as the method of distributing the
cationic ultraviolet curable composition in a liquid form irradiated beforehand with
15  ultraviolet rays on the first disc substrate before superposing the second disc substrate thereon
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



;and spreading the cationic ultraviolet curable conposition, it is desirable
to adopt a nethod for irradiating ultraviolet rays in a space

t hrough which the cationic ultraviolet curable conposition falling
fromthe nozzl e passes before reaching the first disc substrate, in order
to irradiate ultraviolet rays on8o the cationic ultraviolet curable
conposition before this falls 20 onto the first disc substrate. For

exanpl e, igfithGiie &h&xﬂg)mé iRl € OnltRe dthéramhd Withith hiditiod feitirhdiding ultravioletluri ng a.
step for passing the cationic uI traviol et curable corrp05|t|on t hrough a

t ube structed fro ht tr t ¢S
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cured and adhered to the inner wall of the, tube, it difficult
to ensur epesiivelexshide thsrmethed foxarradiating yitraviglet spvsionta the B‘Pt@ Bdplet on

8 wi t hout replacing the tube. On the other hand, wth the nmethod for
i rradi ati pgrabikcompositiet passing throughyaﬁubemomktmcmda‘mahghtmaasrprsabb ontegiobs not
ari se. However, the present invention does not positively exclude
the method for wi diafohRLikavisIBddupibRe confpbsition iPa fified Gt @8d tn Mk bedatitol et
curabl e corrp05|t|on pa55| ng through a tube constructed froma I|ight

transm ssive urabl e
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can be initiated by the irradiation of uy]travi oI et rays,
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substrates by superposing the two disc substrates, after which the
curing i s sutstrptes;iafiek which the curing is completdd. t he present invention, a cationic
ultraviolet curable conmposition in a liquid form 10 consisting of a

cationic ultravigl e pfesnt dventis h Gatdmit @dtredbleOdurdtid yotBIsRRiiN B ligidgorm
photoinitiator is used. Wth the present i nvent lon, a cationic ultraviolet

f ﬁreagg ngxrg%ghéﬁfycaugmc ultr%‘ﬁol@t Jui':ﬁ)w I@SIB%.FI a catlor ﬁi}’n{@lz%o EPOXY resin as

t1r'on otoinitiator

as the initiat | refe ed.
otom?t{atorsis L?se Wt% tﬁe present invention, a cationic ultraviolet curable composition

in a liquid form consisting of an epoxy resin as the main component and a cation
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



;The aforesaid conposition differs froma normal ultraviolet curable
conpositien 15 where the curing | evel reaches substantial saturation

i mmedi ately upon irradiation of ultraviolet rays (referred to as
"fast acting” in a sense that it cures imediately), in that the

curing level does not reach saturation i9medi ately after irradiation of

ul traviolet rays but reaches substantial saturation after a
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is to say, sinCe there is a certain period of tinme (a pot life) fromthe
time of 30 irradiation of ultraviolet rays until the curing |evel
reaches s 4tbn, the I am nation operation and fine adjustnent can
be done during that tine. The cationic ultraviolet curable

conposi ti on codyfanetiongl property whick theicomaesitienhasciatayriag isdaitigted Jpom cat i on
pol yneri zation type photoinitiator as the essential conponents is
pr ef er abl Virradiationsofafttavivlétahysy amdcthatswithvibe supermsition of a second disersubistrate iogtheof

t he ease of dropping onto the disc substrate. It is nore preferable to

sel ect 5 fiet disc substrate the composition can be spread approximately between the two disc 9
t he conposition so that thepcorrpositiopn itgglf andya cured adhesive | ayer

t hereof both beco t ransparent . . . | | property
whi ch t he SBE%%-;?& q%‘ﬁ%er%f Mot Welgtﬁd’ilgnﬁof:ﬁ stqe(élﬁ 8%1yuap@ﬂ£e%%étq$r radi ati on
of ultraviolet rays, and that with the superposition of a second disc

subst r at e compesidon cap be sprepd pverithe-whqle surfage svhereaadhesiqs r?qugﬁg with theeugigg e ad
approxi mately between the two disc substrates, and thereafter curing
i s conpl etlew] of the bmnpositponaiot reachihy saurpticrpduring spreadingthat the compositiopdsést i on
can be spread over the whole surface where adhesion is required with the

Curing  pot protrB¥efrof betwin SRMERSubitifes Mkt the Bsipdsaiondohaiik ia® fevibibblg

spreadi ng, that the conposition does not protrude from between the
di sc bst r r{ﬁgﬂ ' ' as few bubbles 10 as
possi f)l:de, aﬁﬁéseéﬁ%%%l}ﬁ%{@?lﬂ%t I'C e%%@%@gggﬁg‘{gﬁ‘um form The

curing level reaching saturagjon during spreadi.ng nean hat .adhesi on can
be per f dNAEwIng leys| |r§ﬁ°§m§ Sptpragpn 8\%‘? E@dW%éP@n%ﬁﬁ{e HOR €40 B qui r ed,
| eading to problens in that . )

performed at only a part of the face where adhesion is required, leading to problems in that

warping 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 band, 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 compositioh, 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.



Mmar pisng becomes worse, sufficient adhesion strength cannot be obtained, and
t hat recordi ng I nformati on degenerates or cannot be reproduced
because of ingress of gas or liquid into a 15 gap between the | am nated
discs. On the other hand, protrusion frombetween the disc

substrates | eads to problens such as ovéd consunption of the conposition,

and tackiness at t he edge faces. For such functi onal
broperti es, -t NeyeYididyloftae dfionie Thiadblep Burabll Sottbdsiefih iR adiquid forl bid i
anount onto the conposrtion, e ease of spreading of the conposition

are considered 20 and s a h r two
condi t i ondn&RIEsent 5{1881&0{1}{%8& ﬁ‘? ﬁ?fﬂiﬁ «§'foddd “?%50‘%8#5%%{5%3@%% @10@ l'leﬁpon
the ease of spreading of the conposition. Typically, therefore, by
adj ust i ng nomealiyi at 25%G.tthough diffesingsaenading tothe spraeding Mmethpén alhesoBeRitign can be
control |l ed. In this connection, the cycle tinme for |amnation
is set to digrifgedbisto thexlisqyubstiatd iBcredses in viscosity anddspired dftes abteavitdetoayslaess and
preferably from1l to 5 seconds.

10 5 adiated -Epe%nv' ?fe?érhﬁl% uﬁﬂfle@@td&%e &t réch sAaQbS intA R bl e

corrp05|t|on I'n a Iquid form present i1nvention is set to
be from50 to 19000 nPas efe abl o 1000 nPas, normal |y
at 25[ err]cémppﬁﬂ%ﬁascﬁpfqagls tlrﬁﬁ %BY%fbr?dﬁ “B‘%ré'l %preadi ng method. The
conposi tion di stributed onto the disc substrate increases in

vi scosity and iAs theeasionistulisavielet qusblasompositipn inyg Equid form ysed ifhe prgether eon.
Preferably the curing | evel does not reach saturation until the

conposi t i GAvdnEen, i dadng dfviscesityf frpm@08rto # e mBPasas mebatredliyea BM type

As the cationic ultraviolet curable conposition in a liquid formused in
the presenfiscometer, anligiigrﬂ:ﬁ'éa%‘rat@ hd\@HpIek Soerfici&i® of Vi¥coRfty At Eidltek GoftbO

nPalerr]s as neasure type Vi scorreter and an increase rate

of the co x.coeffici nt of 0s] t g
i rradi %fm‘iﬂ? "é@‘i‘"& & gfémogﬁigﬁ%ttﬂ%ai@/r Qe n""'li%gf%xr{ ?d(yr?oelégar’rpﬁ e from
200 t 100/

° gretlersable Of this, one having a viscosity of from 250 to 350 mPass and an increase rate of

the complex coefficient of viscosity of not higher than 150%, for example from 150 to 30% is
more preferable.  The range shown by the o mark in Tables 2 and 3 described later is
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 referréd 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/em®), from the quartz glass disc side at a témperature of 25°C, under conditions of



preferable. O this, one having a viscosity of from250 to 350 nPaerr]s
and an inerease rate of the conpl ex coefficient of viscosity of not

hi gher. than 150% for exanple from 150 to 30%i s nore preferable. The
range shown by the [err] mark in Tables 2 and 3 described later is
preferable. 15 Here the viscbbity neasured by the BMtype .
vi sconeter refers to a viscosity under an envi ronnent of 25[err]C
bef or e ul tgtegida) 61 1 1Y indiifortioh 35! ©thé IRFGM VA AVidBHRIAPHef oS T NT L1 A
viscosity") eover, the conplex viscosity increase rate In the present

I nvention js | ned as descr] el ow, e..conpl ex
coef fi ci effetegpingd g‘BE’s'ﬁ? WTBSF?TPICM‘[%@ S%ttﬂl%éﬂfc%%‘/tyﬁhl ﬁ@d@eﬁamaleréPefﬁF@npt ype
20 rheoneter RS150 (produced by HAAKE Co.), with each conposition

sandw cheafhBtovite M, 83 minutes affer aiitidiRavf alt@elold isalidtioayusing the tollwmenger of 20
mm) and a quartz glass disc so that the distance t her ebet ween was 50
[err]m a%%g%}{radl ating . ultraviolet rays for 3 mnutes froman extra-high

vol t age ne y'lanp (SP3-250 produced by Ushio Inc. and having an
intensity of 550 - mVcnierr]), fromthe quartz glass disc side at a
terrperéture of 25[err]C, under conditions of frequency of 1

Hz, and distortion of 5% The increase rate of viscosity [err] (9% was
det erm ned fr ofiohipdex visdobisyt increaselrete Ascerf,F e gt/ ngtx Gscosity [err]* and the

conpl ex coefficient of viscosity [err]* 3 mnutes after initiation
of ultraviolet irradiation, using the foIIowi ng equation: 5
Conpl ex viscosity increase rate [err] = [err]* - [err] ) [ [err]*x 100

To obt h f er abl t th f
xampl o, a0 digin R ARFRERR AoTPORRon By At D O RO & at 1 0 by

usi ng together two or nore kinds
method which involves adjusting the composition ratio by using together two or more kinds

10  of cationic ultraviolet curable resins each of which has different curing properties such as
curing speed.

The time from completion of ultraviolet irradiation until the curing level reaches
saturation, or the absolute value of the saturated curing level, is adjusted by various kinds of
cationic ultraviolet curable resins and cation polymerization type photoinitiators used together

15 with the resins, and the weight ratios thereoi;. For example, the time is adjusted from 3 to 30
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. It is
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



;10 of cationic ultraviolet curable resins each of which has different

curing preperties such as curing speed. The tinme from
conpletion of ultraviolet irradiation until the curing |level reaches
saturation, or the absolute value of the saturated curing level, is

adj usted by various kinds of catldnic ultraviolet curable resins and

cation polymerization type photoinitiators used together 15 with the
resins, apqovhR, MELEMpIE Alid prefebdbid ©aissolve b slidépok g resinfia atliquizl éppxprsinst ed
from3 to 30 mnutes, preferably from5 to 25 m nutes, nore
preferably.from 5. 1 ] 17 nost preferably from5 to 10

m nut es. %hcmcmglsg(ﬁveé’ﬁg}r)ﬂél%@%zﬁ%?gni c ultraviolet curable resin used for
the preparation of the cationj ul trayiol et, curable .cogposition in a
liquid form tMoreoves aFQWMVEF@e%WP%?R?W resins A fombigation ot ISP%S@&P&W
ether type epoxy resin is mainly used. This resin normally contains

i npuri ti espdxy resin and aniliphtic@ibbpdlyglydidyl athenis peafcrable.cand of His, pregmbination

epi chl orohydrin which is the raw material. It is _ desirable to limt
the quantigky bR §pb BoxyResihfhdeRuliphdtRsdiol diglydidy] cthiepisrefelable if theby wei ght
in order to prevent "CorroSion of a netal reflection filmor a recording
filmof the s%ﬁﬁ}é\%?xgmg orsgr%%rgﬂinla%trllle adhesive.ove tge Oglgﬂde[b%t}ﬁ shBdttafUrfd for the

ul t ravi ol &f°

na liqui rmw t hout using
12 a solvent, for exanple it is preferable to dissolve a solid epoxy
resin in dmpedaicruspgaljer spreaging. whi ch can di ssolve the solid epoxy
resin. Moreover, as the glycidyl ether type epoxy resin, a
conbi nati on of Morbrvepheosktateeuenpound anggodywl@sqpﬂxsammnémawbaﬂm di ol

pol ygl ycidyl ether is preferable, and of this, a conbination 5 of a
bi sphenol 1§genfr.e PRIthefrist it Bipgefarablelthdt et dationipalymekiative typy phetbinitiators
preferable 1n the present invention for spreading the adhesive over

; B?e\gg |8 lng cr)t?s?futﬂlfg thd &R R Set@ifhbleonipdSition be an bR ESMPoLed BFa af t er
cation portion and an anion portion, the cation portion being selected from a group consisting
of aromatic sﬂfoniuﬁ, aromatic iodonium, aromatic diazonium and aromatic ammonium,
and the anion portion being represented by the genefal formula [BX4] - (where X is a phenyl
group substituted by at leést 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 Iike. 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 diglycidyl ether, neopentyl glycol diglycidyl ether, butanediol diglycidyl

ether, hexanediol diglycidyl ether, cyclohexanedimethanol diglycidyl ether, polypropylene



Moreover, an oxetane conpound and an alicyclic epoxy conpound may be used
together.-Furthernore, it is preferable that the cation polynerization type
photoinitiator 10 constituting the cationic ultraviolet curable

conposi tion be an onium salt conposed of a cation portion and an

ani on portion, the cation portion beingl¥el ected froma group consisting

of aromatic sulfonium aromatic iodonium aromatic diazonium and aronatic
ammoni um élycol diglyéiegl dtiee, tﬁmemyldmgfdpaﬁmbﬁi-glgmdﬁmﬂ&s greherythritolte-/pener al
formul a [ BX4] {mhere Xis a pheny group substltuted by at |east

two fluori The gl yci dyl

et her typgﬂgﬁig&@ﬁ& %dn‘(’%lﬂ;r%c L%# %ﬁé gﬁét?y’pe di gI yci dyl ether, novol ac
type epoxy resin, aliphatic¢ po on ol ether and the Iike.
Specifically, pher ?H%‘Mﬁ%“ﬁﬁlm‘gu € IESOT¢l ﬂé%mé Q%Prd et her includes bisphenol
A or diglycidyl ether of the al kyl ene oxide adduct t her eof

bi sphenol F or Agicghynerciglly avatighle produdieofithésy igbisisiybstherdypecrpesy resins Briglon

hydr ogenat ed bi sphenol A or diglycidyl ether of the al kyl ene oxi de

~adduct st heugf40s, $99, 8508, 860,11080 rsgw(zcmyp@o GROXY-66%8 Girdcicad by Bamipeanol
novol ac type epoxy fesin, o-cresol novol ac type epoxy resin and

di phenyl ol I
potyol  porEPRCiRpRaEIRn EXER PRSI Tz X 202 EXr2), yc.ﬁf%e%ﬁ““a“c

DLt Bved ol &%b@y'ag%gzs%'&%mxf oL @ﬁ&zﬂgg SRR SR 0

cycl ohexanedi nmet hanol di gl ycidyl ether, polypropylene
‘}’ Y

13 dprpduded by Pakarnety [Yakulin Kogye CﬂeLtd/)l@ﬂﬂ}Prld@ma\mlablﬂl gl yci dyl

et her, pentaerythritol tri-/tetra- gl ycidyl ether, and sorbitol

hept a- / hexa- gl Vet c@hpiinds aohhde 1,4-bis[(3-ethyl-3-oxdtdrsi meﬁmxy)meﬂsﬁl]bsniene,l ude
resorcin diglycidyl ether. As commercially avail abl e products

of thg e gl &/gﬂggg Inée?&h% d‘%ﬁ@ ag%aﬁ%glg%nzgﬁl ﬂﬂ&hry -3%1ycu§4&eta%0§eth§150

850S, 60 1 oduced "by Dainip

E?(ktsi?d _ eniyci%lyﬁ)ketane 3 meI:':fﬁ(yl-Zﬁl]fydr xyme%h}fl oxetanelg etth(3 %}5/31’0x5%(etﬁ§1]6xe{’:a§e 622

and the like.

As commercially available products of these oxetane compounds, MOX, XDO
(produced by Toagosgi Co., Ltd.) and the like are available.

15 Alicylclic epoxy compounds include 3,4-epoxycyclohexylmethyl-3,4-
epoxycyclohexyl carboxylate, limonene diepoxide and the like. As commercially available
products of these alicylclic epoxy compounds, Celloxide 2021, 2081, 2083, 2085, 3000
(produced 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, 2 known and common



{produced by Nagase Chemi cals, Ltd.), SR 16H, SR-NPG 16H DGE | ow chl orine
products - (produced by Sakanoto Yakuhin Kogyo Co., Ltd.) and the |ike
are awvail abl e. Oxet ane conpounds i ncl ude

1, 4- bi s[ (3-et hyl - 3-oxet anyl met hoxy) net hyl ] benzene, 10

1, 4- bi s[ (3- et hyl - 3- oxet anyl net hoxy) melhyl | benzene,

3-net hyl - 3-gl yci dyl oxet ane, 3-ethyl - 3- gl ycidyl oxet ane,
3- met hyl - Fnd YA RuseE ahd thefX&indeenentiofdd 1 lbeihg yetérably ot bnampde @h anfm salt
and the |iKke. As commercial ly avail abl e products of these

oxet ane ¢ ?m&%g %Feégamo%gﬁ)is aerPﬁiccéﬂ?@ﬁﬂH’C’ GRnti¥c T(%gﬂlﬁﬁ iﬁro?&tic dk'%gniilm? nd the

| i ke are avai I'C’epoxy conpounds 1 nclu

3, 4- epoxycycl ohexyl net hyl - 3. 4- . _epo ycl ohe carb | at e, |j nmonene
di epoxi de 3RS FEIIqNRED 0K 4-EYRIeRtadiens, E r%ﬁﬂef%benzenﬁ?ﬁé 68190 g1 { hese
alicylclic epoxy conmpounds, Celloxide 2021, 2081, 2083, 2085, 3000

(produced thy/anid etior 38 BE,CRF, | SWR¢sor [BS] ™ (wheke)X is@phenyl igeoup\dBbgitaied bpatl 0,
6128 (produced by Uni on Carbide Corp.) and the |like are avail abl e.

Anong the I QNL: . , a conposition consisting of a
conbi nat i gﬁasgt?}oafﬂ%f@%%éﬁgﬁ)k?%e 05%‘%%%%@&2’ and an aliphatic diol

diglycidyl ether iis preferable for achieyi the present invention.

The cation pol §ﬁ%¢ﬁﬁ?ﬁyi%ﬂmﬁ%%‘l‘{9ﬂw ilPei‘é‘{] T gé%d in the present invention
Is a conpound which initiates cation EOI ynerization of the epoxy

gr oup upordiphenybsutfenio)pherfyl]sulfide bishéxafluotophaspbateypis[4-As such a cati on

pol yneri zation type photoinitiator, a known and comron

14 (GipBergRAlfSH0pEEs ] salifide blsBéaflaadattindfiaty, bis[ed as being preferable,
for exanple, an onium salt in which the cation portion is aromatic

R e e et
th ha ;9? n g%ﬂi%@g@@ﬁ?gg{.%@bwag biShidy-4 TS b ypp iyt f b 11 (where Xii's
hexafluorophosphate, diphenyl-4-(phenylthio)phenylsulfonium hexafluoroantimonate, |
diphenyl-4-(phenylthio)phenylsulfonium tetrafluoroborate, diphenyl-4-
(phenylthio)phenylsulfonium tetrakis(pentafluorophenyl)borate, triphenylsulfonium
hexafluorophosphate; triphenylsulfonium hexafluoroantimonate, triphenylsulfonium
15 tetrafluoroborate, tripbenylsulfonium tetrakis(pentafluorophenyl)borate, bis[4-di(4-(2-
hydroxyethoxy))phenylsulfonio)phenyl]sulfide bishexafluorophosphate, bis[4-(di(4-(2-
hydroxyethoxy))phenylsulfonio)phenyl]sulfide bishexafluoroantimonate, bis[4-di(4-(2-
hydroxyethoxy))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 hexaﬂporoborate,
diphenyliodonium tetrakis(pentafluorophenyl)borate, bis(dodecylphenyl)iodonium
hexafluorophosphate, bis(dodecylphenyl)iodonium hexafluoroantimonate,

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



S least two fluorine atons or a trifluoronethyl group).
Specifically, aromatic sulfoniumsalt includes: bis[4-

(di phenyl sul f oni 0) phenyl ] sul fi de bi shexaf| uor ophosphat e, bi s[ 4-
(di phenyl sul f oni 0) phenyl ] sul fi de bi shexafl uoroanti nonate, bis[4-
(di phenyl sul f oni 0) phenyl ] sul fi de bistetﬂﬁfluoroborate,

bi s[ 4- (di phenyl sul f oni 0) phenyl ] sul fide

nexaf | uor GOy PRRORPRK g ?“‘h“*%&?‘ﬁﬁ?’o‘ﬁ heny?‘@“‘W@“ﬂ%ﬂ%ﬁmﬁ“?”' rontum
T

t et r aki s(pent af | uor ophenyl ) borate, triphenyl sul foni um
hexaf | uor diskafbyotesntimonate,dhimathyipherybai(lm %thsrlmhmdwdpmwa@teaﬂuoroborate
tri phenyl sul fonium 15 tetrafluoroborate, triphenylsulfonium

t et r aki s( plemtdhilphetydpiemdthieha)phenylicdprliuni tétdakistpentafluorophenyl)borate and the
hydr oxyet hoxy) ) phenyl sul f oni o) phenyl ] sul fi de bi shexaf| uor ophosphat e,

bi s[ 4- (di (ke ( 2Arqmatic di Hl%\ﬁﬁ%ﬁi %191?1)133) p'ﬂ)ﬁgﬁﬂ(ﬁéﬂoﬁﬁxﬁi RxeheRYpospdd, de

bi shexafl uor oant1 nbnat e,

hydr oxyet h hen ul f.oni o en de bistetrafl.uoroborate,

bi s[ 4- di (f%ﬁ‘é)“llgzc’m‘ymﬁ é’%‘“ﬁB&‘ﬁ% }Jﬁ %%ZBPIPBW‘ES REFRIFAeL | | de

t et raki s(pent af | uor ophe orate and the |ike, Aromati c

i odoni um $heryldipzeminme tetr gﬂ%ﬁqﬁu?f@mm‘?ﬁfﬁé%é1hﬁéik@>phosphat e,

di phenyl i odoni um hexaf | uor oanti nonat e, di phenyli odoni um hexafl uor obor at e,
di phenyl i odoni Wirvinetic akmetinendaktfithahedesp hbbeizyb2cganepyridinium

bi s(dodecyl phenyl )i odoni um hexaf | uor ophosphat e,

bi s ( dodec.piTRidydphbghatel Whthsrald hiufPihBuoroantimonate, 1-benzyl-2-
bi s(dodecyl p1enylp)h| odoni um I'Ehgt ra ?&gig?ﬁb%lorat e, bis(dodecyl phen nz?) I odoni um

o e ) RO *“?‘g*?f?ﬁ@‘f%ﬁ‘ﬁﬁf‘? ORGP BRI et oropnospnate,
4- et hgl Bﬁ%‘ﬁ‘?}s Wnéaﬂuﬁfé’d’h%/ﬂ % %g mygaﬁ%lbgcﬁ'w}ﬂi&ﬂ%’%bor ate, ,

hexafluorophosphate, 1-(naphthylmethyl)-2-cyanopyridinium hexafluoroantimonate, 1-

(naphthylmethyl)-2-cyanopyridinium tetrafluoroborate, 1-(naphthylmethyl)-2-
cyanopytidinium tetrakis(pentafluorophenyl)borate and the like. As (2,4-cyclopentadiene-1-

15y -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-
yl)[(1methylethyl)benzene]-Fe (II) tetrafluoroborate, (2,4-cyclopentadiene-1-
yD[(1methylethyl)benzene]-Fe (IF) tetrakis(pentafluorophenyl)borate and the like.

20° As commercially available products of these cation polymerization type
photoinitiators, for example, UV16990, 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.



4- methyl phenyl -4- (1 - net hyl et hyl ) phenyl i odoni um

t et raki s(pent af | uor ophenyl ) borate and the 5 like. Aromatic diazom um
salt includes: phenyl di azoni um hexaf | uor ophosphat e, phenyl di azoni um
hexaf | uor oanti nonat e, phenyl di azoni um tetrafl uoroborate,

phenyl di azoni um t et r aki s( pent af | uor ophebdl )borate and the Iike.

Aromatic ammoni um salt includes: 1-benzyl-2-cyanopyri di nium

hexaf | uor ophos pheskove he&wmséd'J:an’én@wmﬁ%ﬂoﬂltypetpnbmaﬁaitbm%wuse@ﬂﬁglg or

1- benzyl - 2- 10 cyanopyridi niumtetrafl uoroborate,

- benzyl - §ﬂ gdwmor more, . TRE halitiSH ARGLR el gbggcﬁgsp B30 Pafts, and

1- (naphth cyanopyri di ni um

1- (napht hyl met h cy yri di exafl rgant i nonat e
(napht hyl rmrﬁmefer% g R e b Vgt a8 L0 S8S Sarapongnt per }00 parts by
- (napht hyl net hyl ) - 2- cyanopyr| d| ni um
t et r aki s( pesightbf the nbpivinistichtableaompasition. hdf thiekmountss {e35 thas &I papehy adighhe- 1-
15 yl)[(1-nethylethyl)benzene]-Fe salt, there can be nentioned

(2, 4- cycl apgiieatit@ig cdnmot be obtain¥d,)ahd TR Mnﬁft Bbogbemae d phrtdsy whikht,

hexafluorophosphate (2, 4- cyclopentadlene- -

yl) [ (I met Iuoroantlm)nate

(2, 4-cycl gégkeaﬁilgyw&gq@b%hog%f&%Ff{}&é?{hyI et hyl ) benzene] -Fe (I11)

tetrafl uor obor cI opent adi ene- .
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the like. 20 As commercially avail abl e products of these cation

pol yner i zghptopolymprzation initighpiosuch as 2-hpdroxys 2-nieshyldxehepylpropand-5990l- UVI 6974
(produced by Union Carbide Corp.), SP- 150, SP-170 (produced by Asahi
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(produced by C ba-Geigy Co.), RHODORSIL PI 2074 (produced by Rhodi a
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Polyol, a thermoplastic resin, a leveling ageﬁt, an antioxidant, a silane coupling agent
or the like can be used as required, together with the composition of the present invention.
To irradiate ultraviolet rays onto the dropped cationic ultraviolet curable composition
15  ina 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.unifonnly 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



dn a.conbination of two or nore. The addition amount thereof is fromO0.2 to
10 parts, and nore preferably fromO0.2 to 4 parts by weight as an

ef fective conponent per 100 parts by wei ght of the ultraviolet
curabl e conposition. If the amobunt is less than 0.2 parts by weight, 5
sufficient curing cannot be obtained, alil if the anpbunt is larger than 4
parts by weight, reliability over a long period of tinme decreases.

Mor eover, iRl flys idnf Atohitfthe Wm%%éﬂpﬁé}? of the ARiphinig\catidrae ulerseioTek eurable adi cal
a

phot opol ynerization i nitiator suc S
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t he above peaghery ofdbe dropping cpfinnjaeiravialet @isable pemposition, it f)"f\"itied%"l‘??l & g‘r as a
sensitizer. Pol yol, a thernoplastic resin, a |eveling agent,
an ant i oxijgalidte ultrasiolet fays b9 aprhnging @plarility of ultravidet itradiatidndevisanatoundibed as
required, together with the conmposition of the present invention.
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conpositi rm an ultraviolet irradiation device can be
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irradiate ultraviolet rays nore unifornly onto the droppi ng‘ cationic
ul t ravi ol étis ndithecessany adhreange apbwality ofiultravialet irtpdiatiof devigest hHendepmergsr of a

nozzl e may be made small to thereby make the liquid drop of the
cationi ¢ ubtiha¥iddnate Y@ beSorkOPasileldndfhiols ddvantalican®ih &icvobdf theeost.
dropping liquid small. A plurality of nozzles nay be used, and in that
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di sc substrate) becones, eas Mor eq 0 irradiate

17 composition, if the ultravxoYe't rays are 1¥r§5ihteiitto {h% ngizflee g;}eirt\ér%, hle cationic
ultraviolet curable composition is cured in the nozzle aperture, and complications such as the
dropping quantity decreasing or the nozzle aperture blocking occur.  To prevent this, itis
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



ultraviolet rays fromaround the whol e periphery of the dropping cationic
ul travi ol et curable conposition. As a specific nmeans for irradiating
ultraviolet rays fromaround t-he whol e peri phery of the dropping
cationic ultraviolet curable conmposition, it can be considered to
irradiate ultraviolet rays by arrangi ngl& plurality of ultraviolet

I rradi ati on devi ces around t he 5 periphery of the dropping cationic

ul travi ol & }M@éﬂ &urfrig lifigd GXfthe &IRYRRIoN flol thB Bozzle to the diSE subbeity i0f t he
droppi ng catfonic uItrav | et curable conposrtlon I s surrounded by a

refl ector | ate, and_the ultr radi ated onto the
interior wm@hﬁmiw §<P{bmﬁfsﬂ% ?‘f‘ﬁP Y om 107 o%(?pﬂ[cgl not necessary to
arrange a pl urality of ultraviol et i rradiation devices. Hence energ

savi ng and spadkitls theipreyeltdsemtiopsise bindinaoes ulnadoletsirradioton ditgsty ontorihe/i ew of
the cost. 10 When the ultraviolet rays are irradiated onto the

droppi Ng cadc sabitfatels hb@perhféd, deforR4tRn due to heat @683 @8t ddclreveh if the disc
ultraviolet rays are irradi ated to the nozzle aperture, the cationic

gloﬁnr)ﬁ/ 'Ciglt ?E}Rsérag (@ §ﬂ}’£§8 ﬁéatt %e%ﬂtahger ¢ %%fils Qs h@nsﬂ? E«Haﬁtag&ﬁf thfngarea lflﬂthe

oppi ng qu I'ty decré&asing or the nozzle
aperture bl ocking occur vent. this, i referred tq dro
the cati omoavarﬂw%h@tlnmﬁwﬁﬁa‘e@ﬁ%& e Sﬁe‘iﬂﬁ ‘%aql?t&%?‘gmf‘ﬁ?‘}ﬁ[ o the
distribute 15 this on the disc substrate, with the ultraviolet
i rradi ati aliscshbdtratef. f to the peri phery of the nozzle tip. As a neans

for shutting off the ultraviolet rays, in the present invention it is
particularly pngHRrak Whdre a Rietioddbr inaeiatiny dlkravialeefaysiotto ict datiauic ulttavioléto| et

irradiati on protection cover. It is not absolutely necessary for
this ultr & 4, FoL4Rble a method IsiRefeRible’ €
peri pheryaco a{%! émﬂr#(’)léﬁﬁ}elag%gﬂllgﬁoqﬁ&% g%ﬁe shggecf?s&op?reoanxge S ng%g ase It

Gt ool chergater dribyinathe Siobie iR buabe REbHFRT R | %F%#ﬁ@%%}& to

shut off the ultraviolet irradiation to t he nozzl e aperture bé cover,ing
the ul t r aviasbesn iradiateil avithodtrerselpiuaysipn fhegurfasea ahlgast qpe dise HHbstrale In 3 Hpe
openi ng/ cl osing the shutter with dropping of the comnposition.

The grant i foytn,Ghe biher dikd subMiaté Bisuperpasdd diercon tospread thecatmnicartravielkt cuzablo| et
e composition by pressing or by the weight of the other disc substrate itself.
To distribute the composition on the disc substrate in this manner, if the cationic
15  ultraviolet curable corposition 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



18 .- conposition during dropping of the conposition fromthe nozzle to
the disc substrate is normally from50 to 500 mlJ/cnferr], and
preferably from 100 to 400 mJ/cnierr]. Wth the present

i nvention, since continuous ultraviolet irradiation directly onto the

di sc substrate is not perfornmed, deforma®i on due to heat does not occur
even if the disc 5 substrate does not have heat resistance. That is to
say, this BSOS 1 t he conventional nmethod in

whi ch ul trdél)\ﬁ/1 0 te‘?l{lfrsays arPéd: i regg%gtfi&re'r adi ated continuously onto the

di sc substrate . . In the ca e met hod. for. irradiating

ul traviol et ray2eBFsEAtiRwention Pst?ﬁlaeg}lﬂnfcr‘i&?%{ Surabid comgqﬂt%lnéailgﬁﬁ 'tion
dropping fromthe nozzle is adopted, for exanple a method is preferable 10
wher ei n_afwhieh basdeen sibjacted to meffieignt ipadiation efriivavaoletraysyr dlsnee e ufesiolston in
a liquid formwhich has been irradiated with ultraviolet rays, on

t he surf acfirable @impositioh cailee distributedi isd figg oronahe disgsubstrate.  Tieyeforef the ot her
di sc substrate is superposed thereon to spread the cationic ultraviolet

cur abl ?ﬁ% g ' nIpr‘e kgl ; ilRrindi sc
substrgtel}utmsbgf . 9@&5&%&%9&%&3{‘%?%&%&%66 thgwgorrpogﬁniugﬁﬁon themdi sc
substrate in this manner., {f the catjonic .15 | t ravi.ol et rapl,e

conposi ti of™ 1%‘%)?’ SseLonE i‘l"t@"{qlfg PR fgtcogﬁpggf}glhlggttﬁgq appligd B‘éeirﬁ%e W@?lgfaé:& t he
conposition can be distributed in a ring form After having distributed the
cati oni c of the disqgubstzaje, dhestwodiseabseirates posiperpe¥edi n a ring form the second
di sc substrate is superposed thereon. |If this superposed body is

| eft al one, thé&oénhancehlpefttctaf preventing/ihe babbled fedm beingldapped, itis conposi tion
is spread by neans of the inherent weight of the disc substrate |ocated on

top, or %@%omxﬁé’ndaﬁ ﬁ%@ {Hégwwgisg sibshifel BRIt SupRfhoseiAn Parallel fFosh BRAni@¥Estagehe

whol e face between the two di sc substrates. reover, after
super pasi ti on.  spreading may b 0 by, usi.ng . : L opnal |y
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super posed, the distance between the two disc _substrates . . I s _br.ought
cl oser to 18 thestherdipcsnksirgice o %eﬁéﬁtthé“f’%g‘éc Fbetrates ?féi’ﬁoélgmdmoéhﬁl’ﬁrﬁlge‘}i ol et

curaple state (hereinafter this method is referred to as a "2P method"). Moreover, it is preferable to
only press with the inherent weight of one disc substrate or with a suitable load.
Furthermore, it is desired that the process for bringing the two disc substrates into parallel is
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 disttibuted 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,



19 .- conposition is distributed as a bonding face. The
present invention uses a cationic ultraviolet curable conposition in a
liquid form whi ch has been subjected to sufficient irradiation of
ultraviolet rays. Hence the ultraviolet curabl e conposition can be
distributed in a ring formon the disc 8ubstrate. Therefore, the 5
nunber of trapped bubbl es can be greatly reduced, conpared to the

conventi on %&B:‘Rﬂegsns icker, and'iecth titf r&glgreh‘{éﬁt ﬁattthemuﬁviéle& £8Y belighdiged abl e
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that is, in the state with one disc substrate inclined to the other

di sc SUbStﬁr@éeﬂy rdih6velyicared prdtict built dp oths wiysrates, edichriendirdesigible. i nt o t he
par al | el state (hereinafter this method is referred to as a "2P

met hod'y) . Mor eg[\ﬂ?){x gh i whdldthfkse Bt ﬁxera@heswe layﬁn‘)(‘ﬁi tHe &[tf%ﬁﬁ: Wrdviolei@rdblther ent

wei ght of one disc su strate or wmth a swta | e Furthernore, it

I's desired that,.th rocess for .bri u r

paral | el |cQmpgsition f?‘lﬂqgiﬁo@gnf% ’ﬂ%fﬁ ‘B‘I&%Vé%l%t 3’3%1?6 I%? Il&ll aﬁ& cg&ssn([;eed in
the order of mcron per second, and t he appr.oach perfor med

i nt er mi t t epolymyerizalierotyne n@tmaltxamr és ﬁ?é@h‘é‘é“la{l}’l Bmﬁﬁ‘ﬁ digis peeferale that the thiglgjess

di sperse to the outer periphery of the disc substrate as wth the spin coat
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protrusions from the bonded face between the two disc substrates because of lamination.

The protruding composition is difficult to cure, causing tackiness for example. Therefore,

the composition on the edge face of the optical disc is radiated 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

composition 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 beat 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.



whi ch:-spreading is perfornmed only by the inherent weight or by pressing
with a suitable |oad,

20 the ring t hi ckness is thlcker and due to the requirenent that
the ultraviolet rays are irradiated and reach to the interior
thereof, it necessary to irradiate a Iaﬂéer quantity of ultraviolet rays.
Mor eover, since the flung out conposition is cured in a predetern1ned tinme,

it i s necessar yTHeailtraviolet irmadiati@r énto ﬁﬁrvdgefae&maytw patfapmed ueitinnoudly oripai n t he
apparatus, which is not desirable. Though t he whol e thi ckness
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due t o 510i kght keuréOainpiand d flash-type didtliarge mechanism helyde@sed. even if an
optim zed conposition is used, there 1s a possibility of slight

protrusions fr tht% se of
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or a |ight source so that the |am nated discs are not warped, to age the
conposi t | ovch as a xenondaram 4 ¥egoTymerauTy lempend a metah falidedampk i Hgwevargt sackf r ee.
By further irradiating ultraviolet rays onto the edge face of the
opti cal dipreferable to ispaseswith exceltent dmebilinearciaviicinéan entltire aspeated lightenaikdien.
conposition in the vicinity of the edge face of the optical disc. Wen
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edge face of t he optlca,{ d| sc, .thi cured at an early stage bec dause of
agi ng wi t IFi§otec charge, a coil for controlling the current waveform at the fime bf discharge, an

electrode for the lamp.
As the means for charging the capacitor, for example there can b¢ 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.



ul'traviolet irradiation, thereby solving problens such as tackiness and the
i ke, and preventing displacenent at the tinme of transport. Hence,
processing time can be reduced. -

21 The ultraviolet irradiation onto the edge face may be
performed continuously or in a fl2dsh. Irradiation in a flash is
preferable because it is advantageous in view of energy. The

flash of ultrawgimleqhe El8dtHc ERMePR d%ﬁﬁé&fm@fe%r $hbBA PeROE 6 M theltider of a
ul traviol et rays are irradiate | ash, for exarrpleallght
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| i ght source used_in the present invention includes one which can emt
li ght in edppsapen initiationnisischarge, and theydischangp itseliyernpinatepmatagidy.i ous types of
| anps can be used such as a xenon | anp, a xenon-nercury |lanp and a
met al hal i de | dvipreovdaywsiibe aforesaid snechanism fquvwdier fhetibmp isrepeatediymadd tolemit
excellent durability and which can endure repeated |ight enission. 10
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di r ect - curThenime required ﬁzsnbhangfng avlated sap fimyg canstiand t detsiminedbethe produondfithd | | ng

the charge current. As a means for signaling discharge of the charge
accurul at edy, a&:[ytolfﬁlefcapa%ﬁbf ali¢) ah@ fhelr&iRanck %r BYREIBHSthe RRArEe current (oHir) be
nment i oned hod in an auxiliary electrode 1S provided inwire form

S0 g O 5 sl o BB B9 B35,
the Tanp btze er];g;log )é? hgllt %y ?netailé otg d?srchgregg ?sr 1?0tt ngrr%onqnlezl (c::grlrénuously but is finished as a
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.



4n thi's manner, the gas enclosed inside the |anp suffers a nonmentary
col l apse in the I nsul ation due to application of the high voltage
pul se, triggering the discharge of electric energy accumul ated in
the capacitor into the lanmp all at once during a very short period of
time t, and at this tinme, a powerful fl3%h is emtted.

22 Since the electric energy is discharged in a very short
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sat ur at es compssitien o temperatae bf firgn 40 to 70°C is kffectivewher e t he second di schar ge
beconmes possible, if the high voltage pulse is again applied, 15 the
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by repeating e above described operation.
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infrared rays and irradiate onlythe uItraonet Ivj Inthls
manner, t tadhésirverlayes of thepptical disp as foere Pde O cpreferably fisermn Qgo il rPFYa Pt .e dWith the

optimal optical disc of the present invention, bubbles of from 0.1 to 2.0 mm do not exist

substantially in the adhesive layer. Even assuming that 1 to 5 bubbles exist per 1 em?, the
diameter of the bubbles is preferably in a range of from 0.1 t0 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 dgsirable 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



20 .onto the disc substrate, so that warping or distortion of the optical
disc itself is unlikely to occur due to heat, and transfornation of
recorded information is less likely to occur. When infrared
rays are selectively shut off fromthe light emtted fromthe |ight source
lanp for emtting ultraviolet rays whicp4contains infrared rays, generally

an infrared ray-shut off filter can be used.
23 : ' f.L a4l . PR inb QGBS RE S, It was
f ound thatpr%q}lé"trllm}ﬁ&?lﬁé%r% obac%iraggﬁg@g%%gétﬁg%tge ygfér one t|n was the sane,

I f the peak value and the tjme wi dth, af the, . i ar C ent_ was
changed, tUiEavigletayable comnesitin 1%?)&%‘%‘? ?Rﬂno}f"‘é"c‘ﬁgiab‘ﬂ‘f"f’ﬁg' %&p%gﬁq %03‘:? p filbaed

di scharged fromthe | anp was changed, and the curability of ultraviolet
cur abl e casmensuredbsa BMbtype Misvomeger, ansl andnerease nate of the eprplex ceefErigaipf

In order to pronote curing of the cationic ultraviolet curable conposition
pr ot r udi NGyiscosity afte8 Mil@e£HEA Hrahion@f iRfaviolda fayylof hevtigee thah 20004] fta g
descri bed abové, a nethod for heating the conposition to a

tenper gfj u(r: Pﬁﬁn fﬁ%? 16‘%1?%#&9?1‘709[aﬂe£s}t Gnd &S@Hbﬁt?été ftwo disc substrates haVin@g&gﬁcgﬁQg to

t he produ he "present "I nvention descri above,

sui tabl e ogptical ,disc_can be produced, wherein the nunber of bubbl es.

cont ai ned layers, peule mamanngdqitgaypq}%t rpwgqretg; &F‘Hﬁmgﬁt 3(9313’ SHPEROSINE tﬁ? Ib)‘?‘ﬂ @15? o 5,
preferably fromO to 1 per 1 crr[er(rﬁ%. Wth the optinmal optical disc
of the prembsttatdsso it themecondibp laysrs dliergaf fave @ach atherpargl spreading s caiQRis t

substantially in the adhesive |ayer. Even assumng that 1 to 5 bubbles

exi st per hr&wbler dukablé &snposition by Preasing of byomedns of thelitiepent weight ef @realfithe i n a
range of from0.1 to 2.0 nm Moreover, it is 15 preferred that bubbl es

exceedi ng 0] e not incl uded. As for the nunber of
bubbl es inﬁ%%sgg%ﬁc??ges'si ve layer in the optical disc of the present

L;VS ,nglld)gr . the ’lqliead%s%ts%ﬂstr%{e \%&tgl? ksetﬁe glg}(ejct r(])fl {Hé%;es&;t 11?\”:?181)1? i c%ﬁ&it&gd ﬁ? §¢ i fied
material which barely transmits ultraviolet rays or does not substantially transmit ultraviolet
rays. However, there is a case where the disc substrate is not constituted by a single
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 ray transmissivity (e.g. a polycarbonate substrate), and a
light reflective layer (e.g. an Al allby layer) laminated over the undulations, and as required a

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



inspection, for exanple by viewwng with the eye or by a mcrograph, and in
t he case where direct visual inspection is not possible, by visual

i nspection by exposing the adhesive |ayer by 20 peeling or the like, or
by scanning over the whole face of the adhesive with an ultrasonic flaw
detector, w thout perform ng peeling. Wefh the present invention, it is
desirable to adopt the ultrasonic flaw detection fromthe viewoint

that the niEbeh ng%ﬁ)e%tmepfbéécﬁ%&siaﬁ%w@Aaayaher. . can be specified

Wi t hout bre | ca Wth the present

I nvention, the e f the uc t hod

24 or odudt 1B atBrDN SR AR g st ape of B8 S s TPyt e e By
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f orm havi rigviagwh sfognatipnaecordioglazemniap WEwietapeitajsmissive subsiggtefafetidisd by a
BM type visconeter, and an increase rate of the conplex coefficient of

viscosity sabitRle g%n@tlwétﬁsr cﬁﬁdldﬂibgtfalt@@lsaédndmsofsuhsh‘hfe)lmsa betay aythaoé amot
hi gher than 200% in a ring 5 formon a recording |layer of at |east one

di s¢ subst, éfo&xﬁ%t?gn &%\?}dﬁh ?@ets u tbﬁ{a{ Rit& §ayggd’d§ ?%Péc? &PhE URE which is tHedbRicBof Wi | €

irradiatin ravi reto, di sc by superp05|ng t he
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pressing or by neans of the inherent weight of one of the dj sc
subst r at estecordifg layer or a case Where @nkyons diss substrateps e infermation seropding Byer: he
present invention is constituted by a mat eri al which barely

transm ts mleithé\cas, e ditytbaratcinemaliphasthicksass obfrdrg Ot3rtarismint  ul t r avi ol et
rays. However, there is a case where the disc substrate is not constituted

by a single  yphen iRl a@hlscéﬁwthé eé‘e%ﬁ%vbﬁﬁ&xea?e RiirtcdQRRlgacatBier i al

obt ai neg froma materl suf Iciently transmts ul traviol et
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of a DVD- ROM or a DVD- RAM can be pro gcg l%ut there is.an |deal
| ayer constubsitatesyip abpdhesize by@;dwgp,a tleast one of the disc substrates having a film layer

which does not transmit ultraviolet rays.
As the first and the second disc substrates, any known and 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 comprising a disc substrate as aforesaid or a



met hod of the present invention, attributable to the layer construction. As
one exanpl e t hereof, there can be nentioned a DVD-10 or DVD- 18 of
the DVD-ROM i n which the net al filmsuch as the aforesaid Al is
thick, or a DvD-RAM 20 Wth the DVD-10 there is known a
construction where two disc substrates abe prepared with undul ati ons
corresponding to recorded information provided on a transparent

resin subsihal G GbMdS A\bah&k, With the BRSAbSsubMidtes t6 e faminatpdbythhrizonat e
substrate), and a l'i ght reflective | ayer (e.g. an Al alloy |ayer)

| am nat ed pver t.he undul ati.ons, ' : ayer
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| am nated _ ) A . o oae 25
using an ditiskfows usgdin thepressnbinyention qshghomes it e ¥alue a JHOtORE in this case,

In the case of the DVD-RAM at |east one of the two disc substrates is a
di sc substthétés an opticalltisti wigsraone offtleer ulraviolet moneteandinisgive &y dayers isthe

ultraviolet ray transm ssive substrate (a first disc substrate), and
the ot her ishatfdtietdrding 14yer.second disc substrate) may or may not have an
5 I nformation recording’layer. That is to say, with respect to the disc

which is the olject of .. . the. pr ANVZ i | Jias6 ere
the two disc 5316 CpppsEat lﬁg?woﬂ’gglg PP gsgﬁlg?l Jgrgt}(rlg |gg&]sP r%ﬁ?g%t(ﬁ);? i ng I(él%/\d;r or
a case where only one disc substrate _has the information recording | ayer.
In either sehle composition diregtlynyametalfmagpreseniedbya ﬁeﬁ‘il‘é‘?ﬂ]?ég‘é,”g]f“?rraom 0.3 to
1 mm When the optical discs of the present invention are

| ami nat ed refi¢atige filmat Abiernatively) it is péssiblevio spread and-cad en the praysiusiyanernitioned
liquid form it is preferable to |am nate two disc substrates via an

adhesi ve |AMEIrfilmMa bhnhtibrRidakratioRt Blrablb festh Which HiSHee R h@8stbdyt &Go drévehtm
| ayer V\hlglr’l does not transmt ultraviolet rays. As the

first and | 8%k %HHPQ :
trans plg)r ena%sl}ﬁ a§$8&$bg%?¢#%§%r§§$f%i{t§é Ir?rlg{ff/d ﬁ@@ggmg%or eS%arrp e%l)é% ere can be
mentioned a heat-resistant , . . .

spread and cure the cationic ultraviolet curable composition on the protective layer

comprising the cured product. This protective layer preferably has a thickness as a whole of
from 5t0 20 pm. In this case, both protective layers of both the first an_d 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  verified 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



15 .thernopl astic synthetic resin such as acrylic, polycarbonate and

anor phous pol yol efin resins. These resins are used as the
ultraviolet transm ssive substrate. The information recording | ayer
is constructed such that undul ati ons corresponding to recorded information
are provided on one side of the gmbstrate, and a netal filmis

| am nat ed t hereon. The optical disc of the present invention

I's prefer eipgs}(haﬁrlO%Dﬁﬁ(??%eféiébiirqgg\@érﬁ?‘Md legsotpén @.9%{.” IVMdrESre RAttSfdafbSt r at e

i ncludi ng ‘@ transparent resi ayer, a recording |ayer correspondi ng
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further including dielectric film | ayers on the oploosi te outer sides
of the reaclatingfilnahaving atightdmpsmittatas ofifeom H) toB2¥e ferrexample a film comypising
adhesive | ayer and an other disc substrate conprising a disc substrate as
af oresai d gjq a '

26 ranspar ent resin substrate. Of t hese, when the two disc

substrates to ﬁemﬁﬁa? 8‘&:{%5:9&&@:@ layer C(ﬁnh}l]&ti.wl Hfffb\ﬁhg?l% the above

non-transm ssi ayer, the catironrc ultraviolet curable conposition
in a liquid formused in the sent . invention. nost shows LS. true
val ue. Mordessried DD hivg oreframple théredt @r‘ékP%W%?PedBFF@£|S%r8?‘§Ee TR e of
the ultraviolet non-transmssive filmlayers is the 5 informatign

recor di ng twaydésc.substrates are prepared by sequentially lemdnating g ishaciriafilm laysrde.g 2% e t o
distribute and spread the cationic ultraviol et cur abl e conposition

directly ofioalay8M)ad pHabé changPlapaeoirespohdingtese ntecordidgdaer (g .fa Gefibdic layer), a
reflective film Alternatively, it is possible to spread and cure on the

previousl y.nmenti gne ' i [ | gl A0V urabl e
resin mhidﬂgﬁggcﬁﬁ@ﬁ“ﬁﬁ?&%?gggégbﬁ%y%ghd%%€§ﬁ¥aﬂ%&agﬁggyfgﬁgggg %%gﬁble
degeneration of the netal filmwth |apse of tine, and .then distribute,

spr ead!tandnd@rmeoteetivedaser (Aradiclipolymerigakle t SurgBle sl 4 AHEER ¢ he
protective |ayer conprising the cured product. This protective |ayer
pr ef er abl ypdiaserizableiuitkavixdst camble resin) an wfransparent resin substate baving pléayiplet | n
this case, both protective |layers of both the first and second disc

transmissivity (e.g. a polycarbonate substrate). The two disc substrates are then cured and

laminated by an adhesive with the protective layers facing each other.

&

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 1 and an ultraviolet irradiation protection
20 cover6.

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.



substrates are bonded by the cationic ultraviolet curable conposition. 15
As the cationic ultraviolet curable conposition in a liquid formcontains a

hi gher content of chlorine, it is preferable to provide a protective
| ayer in this manner in order to reduce any adverse effect on the
metal film As the netal28ilm one adopted for reading
recorded i nformation, which can refl ect visible rays to a high

degree and f or Fydi 58 atsbieenwdties@tctingdl dingtinahowing aa appdratusosed fartishdiati)
verified is preferable. Afilmreflecting visible rays to a high degree

general | ytuﬁifa%?qlc{tﬁ]@s]%glﬁostggg%ﬁ fgcé:(%]ftah%}s{i&lﬁtsc.r ays to a high degree.

As the ne ere“can be nentioned Al, Ni and all oys

t her eof , which satisfy conditions for the refl ect.ance.of visihle
rays of from 8&1¢P Bachaetam ghavas fic'cofs {‘%ﬂ]‘%éﬂ ‘f’f’m a‘ﬁffm &F %&/‘i‘p(?f“&ﬁr ays
over the whol e wavel ength range thereof of nore than 0 and

27 |[fersscatibnic ulitddoletrodrablesfompatitign.nore than 0 and | ess than 0.5%
Moreover, with standard discs referred to as DVD-9 and DVD- 18, the

filmis fornmedFiGomsa daiih sRdwis@bheekampkestia lamination alatatst i ve il m having
a light transmttance of from70 to 82% for exanple a filmconprising

gold. 5 Ihe;. . : i St i
differing f romFtI ﬁ'es ;;;B'lod\}%\@hw@gégﬁegg?;%&m@tdg%gb gig%ﬁgpﬁgﬁg?@t her e
i s known ong having_.a sjrycture such that two di sc substrates are

pr epar ed @W@é&ééﬁiﬁl‘gp‘i"b‘ﬁ% nating a dielectric filmlayer (e.g. a ZnS
SiJerr] layer), a phase change |ayer corresponding to a recording |ayer
(e.g. a GeSbTe Fify8n3 2 diagram showitigsd stage il the xaciiomgicicaling I@fpceéSIZ&B’th the

| ayer), a light reflective layer (e.g., an A alloy layer), 10 and a
prot ecti velided¥R supépbsedi cal pol ymeri zabl e ultraviolet curable resin or a
cation pol yneri zabl e ultraviol et curable resin) on a transparent

resin  pubstrat grhay) 9 didgrdR YhR¥ifg a method for pressing when the discs are superposed.

BEST MODE FOR CARRYING OUT THE INVENTION

An embodiment of the present invention will now be described in detail with

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



transmissivity (e.g. a polycarbonate substrate). The two di sc substrates

are then cured and | am nat ed by an adhesive with the protective

| ayers facing each other. 15 BRI EF
DESCRI PTI ON OF DRAW NGS FIG 1 is a schematic structural
di agram of an apparatus used for droppi ®§ a cationic ul traviol et
curabl e conposition onto a disc substrate. FIG 2 is an
enl ar ged dhaaﬂe %&Moa-mzp%@céd amva@ﬂq lIﬁJlécﬁﬁ;V(D&'EtH ik asyda&ﬁ&ﬁc@fdM@Q%ua@n
20 cover 6. is a schematic dlagrams ovmngastate

d I f di 4

o s i e lfi? gy 258 MhE vy ey iedampaps 12 © 1S °
i rradi ating uItraV| ol et s onto an edge face of an_optical disc.
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apparatus used for irradiating ultraviolet rays onto the edge face of
an opti cal theiultraviolet irradiation device Elafi the ceSoric ditragjolettahisiecomgpdsitionceassiOr uct i on
of a dropping and irradiating apparatus for a cationic ultraviolet

cur abl es copRpahd tk[é@enphe?y of the ultraviolel irﬁdlaﬁoh %eﬁcéjdrﬁ%@dﬁ‘oﬁﬁﬁg’bﬁ%nﬁ“e exanpl e
of a |amination apparat us. I's a di agram show ng a
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execution of heatlng proceSS|n mhlle t he di scs are superposed. 10
FIG 10 i simpreyeshe unsformmtyios thepltaviolefdradiation: essi ng when the discs are
super posed.

As the cationic uitraviolet curable composition, a resin having a viscosity of 230 mPas

(25°C) and having a mixing composition described below was used. The quantity of
10  chlorine in this composition was less than 1 % by weight.
Epoxy resin:
EX314 produced by Nagase Chemicals, Ltd. ..... 70 parts
EX622 produced by Nagase Chemicals, Ltd. ..... 30 parts
Cation polymerization type photopolymerization 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 2 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.



BEST .MODE FOR CARRYI NG OQUT THE | NVENTI ON An enbodi ment of
the present invention will now be described in detail with 15 reference
to the acconpanyi ng draw ngs. Exanmple 1 Two di sc
substrates for a DVD were prepared by forming an Al filmhaving a

t hi ckness of 80 nm on a polycarbonate sgpstrate having an outer dianeter of

1|20 nmm alnd an I nner dianeter of 36 nm and |lam nated by a cationic
ultraviolet cu a FIG 1
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Co. inthe US A was used. As an ultraviolet irradiation device 2, a netal
29 itradinid ailttaxinietvl3-on® the patidicodtaviglet ouzabldgommositioni ¢ Co., Ltd., was
used, under conditions that t he out put was 3 kW the arc | engt h was

25 cm and t he Agueddriteaabae, tvid difesubstiatesveaswhiictDthe cationic wiraviolebburatdeer, a
table 3 was rotatable by a motor (not shown). The distance between
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in the cationic ultraviolet curable composition. However, trapping of bubbles could be
prevented by superposing the disc substrates in such a manner that the contact area of both
10  resins gradually increased.

Therefore, with this embodiment, as the concept shown in FIG. 3, the cationic
ultraviolet curable compositions were brought into contact with each other in a state that one
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
Jowering speed of the upper disc substrate, trapping of bubbles could be reduced to almost
Zero.

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 m)/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 fhe 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



(25[err] Q) and having a m xi ng conposition described bel ow was used. The
quantity of 10 chlorine in this conposition was |ess than 1% by wei ght.
Epoxy resin: _ EX314 produced by Nagase Chemicals, Ltd ......
70 parts EX622 produced by Nagase Chemicals, Ltd ...... 30
parts Cation polynerization type 3ihotopol ynerization initiator: 15
WVI 6990 produced by Union Carbide Corp ............. 2 parts

After a di shtapieash fiatafr, Qnd"@\ﬁmg 1@%%0%&1&%0&&@%%@&10&3& ﬁﬁﬂé‘ﬁﬁ“isus shown
in FIG 1, t he above déscri cationic ultraviolet curable

conpositio dlstr buted in afin for 1,SC subst ate 4,
whi o r ot S3EDAR 7 Sgecases, GHwoLbe el rﬁP@B%Wr*‘é"?“r”&:ﬁ%"t nd e R |

was adjusted so that the dropped quanti (distributed quantlty) of the

ul travi ol etmbagiragntrradigtion efyisadeles reys @lgo facgs isaerysiigctiVesc substrate and
t he average thickness after application was 50 [err]m The dropped
posi tion was anAflé Itmidursrhecatipnsivltravivletitutable cdimpositobdiwatrethd disc

This was a position where the spreading distance of the cationic

ul travipl eguneii @Rl gelled s thEtQHP% dibOubbtPatds erk H&%&s@' p%@EHer HowEferahe to

the outer dianeter side of the disc substrate becane t he sane.

c ultraviolet curable
conp05|t|dﬁggﬁwfﬁwgppﬁﬁ?mﬁﬁglggfﬁgggg éﬁefrontthe ul travi ol et
i rradi ati on device 2 under the above described conditions, to thereby
i rradiate ultrAes20mingigs, coringhadprograssed ayen afitheredes fres; and fhe dise substrates
conposi tion. As descri bed above, two disc substrates on which
t he cati onweretd 4 taakfred state.c UiWabih the twb disc subsprates weepediad todotstnve Ithet cieingvend
prepared, and after positioning the faces where the cationic

ul traviol eﬁonﬁiﬂx"g%@t@oﬁﬁé%hfc‘ RSB QrdblSddnpowitiesl the'whole ‘faﬂﬂ \ﬁd@ﬁxmf&%lf/ ace
each other, the t di sc substrates were superposed. At the tine of

SUper Py | téu?&i’, ax?dJB‘BJ Wrtued ngetgn%s ggt Jds8RRE d Bubbles in the adhesive layer were not

observed. Observation of bubbles was performed by visualizing with an ultrasonic flaw

detector imaging apparatus HA-701 produced by Honda Electronics Co., Ltd.

Example 2

15 Two disc substrates for a DVD were prepared by forming an Al film having a
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 curatale 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.



i‘i the cationic ultraviolet curable conposition. However, trapping of
bubbl es coul d be prevent ed by superposing the disc substrates in
such a manner that the contact area of both 10 resins gradually

I ncreased. Therefore, with this enbodi ment, as the concept
shown in FIG 3, the cationic ul B2avi ol et curabl e conpositions were
brought into contact wth each other in a state that one di sc

substrate was i Al igRGfidednt %ﬁ&ﬁ&aﬂ&l@&uﬁb@%ﬁﬁoﬁﬂ%ﬁﬂff&ﬂ hidthert NE

upper disc substrate s lowered so that ‘the disc substrates becane
parallel, to thereb radual |.y. brin resins .15 jntqQ. contact w th each
ot her over &‘f‘f'rsél%%? éagﬁpﬂi’e %edﬁh‘ffe%“p%etg%%ﬁ@‘?%g’f faee O@e §’(§f ﬁ&sﬁ'ﬁ% fpdsd e

| oweri ng g(;i)ieed of the upper disc substrate, trapping of bubbles could be

reduced t odigirisd face of the ring form cationic ultraviolet cuggblecoompasitioy spft&ad t he
cationic ultraviolet curable conposition, the two disc substrates

ver e munt §gle@Bsifiod, Hih by koREnShe\Wbld &t afspéad oF 4000 ghin!! fof 3'4edh8d, Aot 600
ml/cn2 20 were irradiated fromthe top. In FIG 4, a reflective filmlla

for refd ectin trayiolet rays is rovided on,the surface of the
tray 11 oMol G Sorkhosth s Sprend perwed Y SRR Ahe 1 200 0 1S
4. Therefore, ultraviolet rays irradi ated from above are concentrated on
the edge ThegraBery in erder to Pramete evring of thegages faces efthe dise which dgpampsonen e

arrows in FIG 4. The cationic ul traviol et curable conposition tends
t o under godisairyi lagyitiatitu,in theame menher as ireExample Uiythe disc substrates 4 were mounted
31 contained in the air, and curing in the portion in contact with

the noi st Ugfa irsy 11N sBb¥m BSFIG. 5, on whHiRh 2 ¥élbetivdillnt N aSRFR e ultrHIGIBayde
cured and remains in a tacky state. Hence, as in this enbodi nment ,

Ao 10 nimareledd G ERhATRIE 1) Bl fER AR R BN R Bed.
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irradiation device comprising; cylindrical oblong xenon flash lamps 13 (FQ-20003 type
produced by Ushio Inc.) having a tube diameter of 10.5 mm, and an effective arc length of
about 200 mm, a reflector plate 14, and a case 15 for housing these. As for the irradiation
conditions, the capacity C and inductance L of a capacitor in a discharge circuit (not shown)

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



edge face portions were still in a slightly tacky state.

After 20 mnutes, curing had progressed even at the edge faces, and the

di sc substrates were in a tackfree state. Wen the two disc
substrates were peeled to observe the curing and bondi ng state of
the cationic ultraviolet curable conposg3ion, the whole face was uniformy
10 cured, and any uncured portion was not observed:. Bubbles in the

adhesi ve %@y@re&g&e not observed. Cbservation of bubbl es was
per f or med by &lsuélizing with an ultrasonic flaw det ect or i nmagi ng
apparatus HA-701 produced b nda E| ectronics LLtd. anple 2
15 TheeHZ S mindless phen the tyg Elsa SWW%W@%P@@ peflas\ro PBseY S an A
filmhaving a t hi ckness of 80 nmon the surface of a pol ycarbonate
subst r at e chang ang tmndingtstete off thereationicalltraviolet curablerompositian,dhe Whele facdivset er

of 36 mm and a cationic ultraviolet curable conposition was

di stri but eglifbfnl} clilef Sl AbTufciral Sortibs wasnt Sbdeiied, Wienghd Mgntrp pAbutbies shown
in FIG 1 in the same nmanner as in Exanple 1. The discharge pressure
fromthe dj.sphen ' : '

(i st r ooutedPg A Sinetent? oY 194 28 niflin B aahit¥e hioPuat ARBEH, dalhblkas

about 0.8 g. The dropped position was a 65 mm di ameter position on the disc
subst r at e 0405/cm”. Bublilgs everds ma diameter Were ast ehsemyed. s (Psspiation of bubBles %5 ng
the cationic ultraviolet curable conposition over the whole face

bet ween t herfomiedbySdsualikiag vithed wirasodie flatvidetectat innaging apparatus HA-70hvi ol et
curabl e conposition was spread by a spin coat nmethod in a | ater stage.

32 roduced by ¥ibfda EIEQRRIRE, Tgd.cationi c ul traviol et curable
corrpositic?n na-ring form another di sc substrate was superposed

f
t hereon so that, the adhesion f Iy | e f t .
ot T hut o s dBsorfbed B dn AORH, oBbruh oS R r T i, o fhe %ﬁ‘r’%‘ﬁ%si tion.
Af ter superposition,, then by r_otdatj ng, t he tabl % fat a.sgpfed of . 4000
mi n[ erlf] fulfravipletcuEAblecomnosition ag Hradiated with ultraviolet rays before being distributed

on the disc substrate, and was then distributed and spread on the disc substrate, trapping of air
can be suppressed, and an optical disc having no curing unevenness can be obtained. That is
to say, if ultraviolet rays are irradiated while the ultraviolet curable composition is dropping
from the nozzle to the disc substrate, ultraviolet rays can be irradiated uniformly into the
15 interior of the cationic ultraviolet curable composition. Hence curing unevenness does not
occut 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 pe;forrned without

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



5 ultraviolet curable conposition was spread between the two disc
substrates. Thereafter, in order to pronote curing of the
edge faces of the disc which becanme one disc by lam nation, in the
sanme manner as in Exanple 1, the disc substrates 4 were nounted on a
tray 11 as shown in FIG 5, on which a Bgflective film1lla for reflecting
ul traviol et rays was arranged with a shield plate 12 arranged

t her eabov e?o%aﬁﬂxf‘&ﬁﬂé %@?ﬁiﬁ@g%égatéﬁgﬁiﬁéﬁq 10 in flashes. The

ultraviolet rays were | G 5, by an ultraviol et

irradi ation deyice conprising;. cylindrical oblong xenon flash | anps 13

( FQ 20003 typeiéurthermor Fﬁﬁﬂ’&gg&t e PRSHRTG InvRRLIon, h?émﬂfy%ﬁﬁag pliggwiolt gaye LBto of
10.5 mm and an effective arc | ength of about 200 nm a reflector

pl at e 14, thewdgeface otht3arhinated disss, tlie ¢atiesie nltravioles curhle compesifiat indhe
conditions, the capacity C and inductance L of a capacitor in a discharge
circuit (nRedinig ewhe edgsFace oftHealifttal bt effeciRelytafed! NBy perfsithing Gt Ritakiotet

di scharge current becane 650 mcro seconds, and a chargi ng vol tage
was adjcust.ed.. t. i ecane 200J per one |anp, and

ul travisol elﬁg(%l%?/)glﬁeﬁtraseﬁe?’ﬁlrl%gglggtpgg’gﬁ\an%%s(ﬂ]\é?g at a repetition speed of 5

ti mes/ second. N} . .jgdgiti,on, t he di stance tween the xenon flash | anmp
13 and the di s&e¥tis@speginedeperiptionnd thegomposition of the presenknvgntiqn byggeans of
irradiation of ultraviolet rays as descri bed above, the curing state of the
20  cat i endtbenaxample differentdioma Bleabovageseritied eramplss. obser ved, and it was

found that the tacky state at the edge face portion of the disc
observed in ExafRl midindasl @iktih€akitionit caeddREdhEdund accordig (eEH mb@dgy af ter
flash irradiation. Moreover, after elapse of 10 m nutes from

conpl e_t i QQOB%()&% ﬁB- iﬁgﬁﬁleﬁ % fo}n?lours, acatiﬁqi@é&l&gingtia%rta!ixa\éilé{rleﬁﬁg curabl e
conposition between the disc substrates was gelled, and was not
easi en the two disc

23 et A8 o SRRk ey gt LAEE OB e Sl
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.



euring and bonding state of the cationic ultraviolet curable conposition,

t he whol e face was uni formy cured, and any uncured portion was not
observed. \Wen the nunber of bubbles 5 having a dianmeter of fromO0.1 to
2.0 mmin the adhesive | ayer was counted, the nunber was

0.05/cnferr]. Bubbles over 2.0 nm di aneB&r were not observed. CObservation

of bubbl es was performed by visualizing with an ultrasonic flaw
detector iT@@iing apparatus HA-701 produced by Honda El ectronics Co.,
Lt d. As descri bed above in detail, according to the present

i nventi on—stnce—thre——cat+onrc—10 utrtTavi ot et cur‘a‘b‘l_e_Eg('gW was
irradiateg with ultraviolet rays before being distyibuté on t he disc
substrate| and was then distributed and spread on fhe digc

a)

trappi ng of air can be suppressed, and an opfical dis v’no
curing ung¢venness (@atidni aupdbde comchoufihiat i s tp say, if i pl et
rays are irradiated while the yltraviolet curable fonpgsiti Dppi ng
fromthe |+ozzl e tolt hEpwlanclOSQbstrate, ultraviol et| mays AN i at ed
uniformylinto the| 15 |nter|or of the@@? iopic wltrayiold P
conposi ti {Mixingence |cutiydtpanatca iyl ether -0( add |i 5 ot hod of
distributifng the cati ravj.ol.et c | e conpp C ¢ C
substrate ‘?OEPPQSWPIHC gghchéi{':tl‘?‘ﬁF OF?WPH%gbcoveri np Oh( %?15;: ¢ hozzl e
aperture Wbk tak irradratiron prevenfion ,

ul travi ol (EP ra@g arcatbopé%}éﬁr?tﬁ%l ?ﬂoom being irradiatpd to f he pozzle
aperture. |Weightpf or ¢, RUEOORBESPHOTUINITAGEREZO7AHaN0LS ¥ A.8li[s05i potsed
quantity) |of 20 tlhe cationic ultraviolet curablelcompositieonrHue {0
curing thereof at tlhevelingageat aperture, and he occur|rencg
conplicatijons such|as bl ocki ng of the nozzle apertre and, tihe,l can be
prevent ed. 1"760K’/§r eover, according to the b O ¢ (g%t Sﬁvebte% on,
bondi ng can—be—perforned-wihoo diTectty i IEY) [BaYy] ol et
rays onto{the Jﬁﬁﬁim@éf‘%#“?% di sc substrate. Hen,g’aél %309

34 et ordgHhplex viREosith achikd fdd (%) sc due to heatd ¢adr qe%v Dil8Ed.

Note: 1) solid form bispheno! A type diglycidyl ether, produced by Dainippon Ink and
Chemicals, Inc.
2) obtained by hydrogenating Epiclon 8508 (produced by Dainippon Ink and

5 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.
3) 1,6-hexanedioldiglycidyl ether, produced by Sakamoto Yakuhin Kogyo Co., Ltd.
4) produced by Rhodia Co.
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  content of less than 1 % by weight. By using these compositions, two disc substrates were

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



Furthernore, according to the present invention, by irradiating ultraviolet

rays onto the edge face of the |am nated discs, the cationic
ultravi ol et curable conposition in the vicinity of the edge face of
the disc can be effectively cured. By performng the ultraviol et 5
irradiation in flashes, the used power @8&n be reduced. Next

Is a specific description of the conposition of the present invention by

means Of Al film ha¥R'aNGlckES 8PS oh UR! Siffhcd d1RobyjisrbARAY SutsRae hir¥ifElan

exanpl es. er mxing an ing a cationic curable

conmpound accordi ng t e mxjn . cOo sition shown in Table 1 at
85[err]C fWer$Wﬁ%‘§?1%&E‘ﬁ?‘@rﬁngmbeﬁg{a&emrtoﬂ?&m’and a leveling 10 agent
were mxed therewith and dissolved at 60[err]C for 4 hours, to thereb
prepare the  The disibutioniobthstcationiciravie able pemprosionmpinhe disc JubsHas. The
obt ai ned conpositions were exam ned to neasure the initial viscosity
and conpl exas\eHEREdd by sit@ MApplidative apifratesievingebl structure shbanvie FIGHe results
are shown together in Table 1. By changing the m xing conposition, a

cati onise ul 1 ah H@le AR ARANY? UEAAE LRV AGer Indbifef S ARippffdTat @ifionic

viscosi'ty increase ra be obt al even if thé'initial

Vi scosi t t.h . o e e .

35 y tgésvéolgtecuia?b'ireecomposmon, 42 denotes an ultraviolet irradiation device, 43 denotes a case
Exanpl es 1
2 3 having a reflector on the inside thezgof,gind 44 denaien qadigcowbgm@mounting table.

Epi cl on 1050[err]) . 20 15 10 5 M Xi ng
Hydr ogenat ed bisgxheaizbenlertd1gb yidelyl 500DNenbeale inher diametdraf®.833bm) pddbeed
conposi tion 166H DGE | ow chl orine product[err]) 80 67.5 55 42.5

(parts by [.oni Lo P -
PHOTO NI T|bX1E£§89‘§ [tger PWAO%B I5bE Iugé%r Abs'ﬁ%e ul‘g?i{éxgm iradiation dREENTh
agent

Level i ng
10  ultraviolet irradiation apparatus 1250 type, D valve (arc length: 25 cm) produced by Fusion

UV Systems, Inc., can be used. Moreover, the disc substrate mounting table 44 can be |
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 atrow 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 ultraviolet curable composition 45 is distributed on a first disc

20  substrate la in aring form. After a predetermined quantity of the cationic ultraviolet cu'rable
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



L-7604[err]) 0.2 0.2 0.2 0.2

Initial viscosity (nmPa s) 300 300 300 300
Conpl ex viscosity increase rate (% 44 47 98 137 Not e:
1) solid form bi sphenol A type diglycidyl ether, produced by Dai ni ppon | nk
and Chem cal s, Inc. 37 2) obtained by

hydr ogenat i ng Epi cl on 850S (produced by Dai ni ppon Ink and 5

Spem ¢! S tal Bfurk 1 feset WAAGRR R GASHE Bialiof plelbfe Rmpiiforpt 18 | enper ature

of ours, 1n the presence of ruthenium
catal yst. ) X 3) .1, 6-hexanedi ol di gl.yci dyl eth roduced by
Sakanot o %@Wﬁbfé&g?@;ﬂ@éhﬁl@!t“g@ 1s perefonned m?lnglmaﬁnﬁ/e&rega%?ége @ffaﬁﬂ%gi a Co.

5) produced by N ppon Unicar Co., Ltd. 10 . Then, by variously
changi ng titredintiot dryiced@poehitinglight Whilt the sationsniliraviglehpirable compositinnis neld,
the cationic photoinitiator, and the | eveling agent shown in Table 1,

cati oni ¢ dropped AilirhvivleOirRbliatibn the dispuiesilican b6 pleastited) ahdherica blcking

vi scosities and the conpl ex viscosity i ncrease ratios shown in Table

2 were pr [ h ositions all had a chlorine 15 content of
| ess t anq§8@§§§n&g$%ﬁ9&8 y using these conpositions, two disc substrates

Ivbe pr epar o 44 e dispsiierathe sbove deseribéd miodal f300BY GofefnSHBRHER 5045

36 Al filmhaving a thickness of 80 nmon the surface of a

pol ycar bonmatnd pediosadrbyt EF I €0i inghead.S.A. was used tordrep andedistribyie thexgtiggit and an

I nner dianeter of 15 nm The distribution of the cationic

ul travi ol eflrsslebhratiocaasdsitionnn @ Fihg farhesocdthatthesdiftsibutad quantity becams Opeg. f or nmed
by using an application apparatus having the structure shown in FIG 6. 5

In FIG 6%(3&%%{%3@&5@5%{11 dbtice 89 qheEsitavidie? RRARSN ﬁg}%&hﬂ)zsb BpeddOPPi Ng

the cati oni travi ol et curable conposition, 42 denotes an

ultravjolet irradi atj devi ce, enot cas hayi : reflector
on theld nsy é?‘fg?%}?%g pﬁ‘ﬁ‘ﬁ%‘ﬁ%ﬁﬁ logﬁﬁs%ﬂﬁ Fafe ur?ic)%gatll NG tabl e.
As the dispenser 41, a nodel 1500DV (nozzle inner dianmefer, of 0.,.83 nmm
produced ultraviolsyrapya ageutpukof H1% of the maxinaym gEiPHE o AtAGISERMUARA RS of et

irradi ation device 42, an ) L
substrate on which the cationic ultraviolet curable composition was not distributed was

superposed thereon by using a superposition apparatus having a structure shown in FIG. 7, to
thereby obtain one disc. The disc was left alone without applying any load, to thereby
15  spread the cationic ultraviolet curable cox;lposition. The property of the cationic ultraviolet
curable composition, the edge face protrusion thereof, and the superiority or inferiority of the
spreading during these sequential steps were observed.
One example of the superposition apparatus is shown in FIG. 7.  The superposition
apparatus 5 comprises a pair of disc substrate holding tables 51 gnd 52, a hinge 53 for
20  connecting these tables 51 and 52, and suction passéges 54 connected to a vacuum pump (not
shown).
As shown in FIG, 7A, the first disé substrate 1a on which the cationic ultraviolet
curable composition 45 has been distributed in a ring form is mounted on the disc substrate

holding table 51, and a second disc substrate 1b is mounted on the disc substrate holding



10 wultraviolet irradiation apparatus |250 type, D valve (arc length: 25
cm) produced by Fusion UV Systens, Inc., can be used. Mreover, the
di sc substrate nmounting table 44 can be rotated by a notor (not
shown). The di stance between the ultraviolet irradiation device 42

and the cationic ultraviolet curable cogposition which is dropped was 50
nm Moreover, the case 43 was provided with a shutter 43a novable in

the directy @E‘ 59f ﬁ;gn@%g %\ﬁa&tﬁlﬂgum ot sho}}gﬁ,ll{é@grst and second disc sub¥¥ttdse1at he

cationic ultravio e conposition roppi ng, ultraviolet rays
are i.rradi ated onto the cationic ultragviolet curable.conposition by
maki ng ¢ e bRt ugtion attached via fhie SUGHOBERSHES O 00tP (6 TSRFGIVP ﬁijﬁﬁ‘% i ng this
period, the disc substrate nounting table 44 is rotated. Hence the

cationi c Holdingtableet1 eud 5b| eTheonfpun ithe state dBwndn FlG+7A.1the dec Bpstzate boldingdi sc
20 substrate la in aring form After a predeterm ned quantity of the
cati oni ¢ uhble 3Y istuited Gt/ Bigh epeed about tieimsI3t | Ahdnake dieesubsiratp beldingliyble
operating the shutter 43a towards the left in the figure, an

aper (Urse 4y ORARCNAIdild EivGRhd Riltiig WY ¥ inPlothe Sl it ATBOTBIhON passes

is closed. I T anot he irst di'sc substrate la has been noved

into place for th t dropping of t . tionic ultrayj bl
compobi 11| JHTRLTE oS et o dbeages e pine e ke s B " ©

37 the figure to restart dropping of the cationic ultraviolet curable
conposi t i aliscskapproach eaclopther at g/speaddn the asderof mierpmperseconda Thepavbenihved in
this manner, even if the ultraviolet I rradi ation device 42 is

em tting |dpaktbetdiéenahd fist disd ubsirate Uk andothe sdoohd dise sibsteate dbpeinidsan i s not
dropped, ultraviolet irradiation to the di spenser 41 can be prevented, and

hence bl ocki . i t he
é&‘to eEdagacl)l\]/eé :ai)‘gl‘r?{a%lgg @'ﬁ%geec}? LAY 84S the vacuum pump is stoped!

di spenser, 1500DV (nozzle inner dianeter of 0.83

) Drggice Dy i Sl SR PR B
distribut e\ghigllxj ﬁ;st liete%l/ inbae fix?grrt%ng'ig sp%éad by the inherent weight of the upper located disc
substrate, or by pressing with a suitable load, and spreads over the whole face of the disc
substrate. The thickness distribution of the adhesive layer between the discs thus laminated
has a feature that the thickness is a maximum at a radial position distributed in a ring form,
15  and decreases regularly toward the inner peripheral side and the outer peripheral side. On
the other hand, the thickness of the adhesive layer in the case where the discs are laminated
by the spin coat method has a feature that this is thinnest at the inner peripheral position, and
increases regularly toward the outer periphery side. In the process of spreading, if
deformation or displacement occurs, even if it is tried to correct the deformation or
20  displacement forcibly, this becomes a very difficult operation. Therefore, it is desirable to
perform the spreading step on a stationary flat surface. That is to say, by performing the
spreading step on a flat surface where vibration or shaking is eliminated, deformation or

displacement after completion of spreading can be suppressed to a minimum. Asa result, a

tilt occurring in the disc after curing can be suppressed.



As the ultraviolet irradiation device 42, the ultraviolet irradiation
apparatus 1250 type, D 10 val ve (arc length: 25 cn) produced by Fusion
W Systenms, Inc., was used to irradiate ultraviolet rays at an output
of 70% of the maxi num output. After distribution, a disc substrate on
which the cationic ultraviolet curable @8nposition was not distributed was
super posed thereon by using a superposition apparatus having a structure

shown in FIG Ryh EVI?séghgréi{g%rtmag@%%ip?%tﬁﬂﬁn% §?in§_f3}ﬁl @irfig-shaged ef t al one

wi t hout appl yi ng any spread The cationic ultraviolet

cur abl o campaee Smeing B RS Retntey bi e R Entebo s AR Bhosoners, i

or inferiority of the spreadi ng during these sequential steps were
obser ved. on the outer face of theR I ikthp DV Rsfare pupernaprss the sipperawnd dpparivgwhancd shown
in FIG 7. The superposition apparatus 5 conprises a pair of disc

substr at e g6irehidts atelirbaght ko adrtadd Fitheathi sther. SBeharthe i3 facencanactberbyoghese
tabl es 51 and 52, and suction passages 54 connected to a vacuum punp (not

SNOWN) .s  into contact with ﬁﬁ% %?Wé?efﬁeﬁvhﬂ&ug}%@ﬁ%o DVDsHnd Gpretiding tdt € 1a on

whi ch tthe cationic u cura osition 45 has been

distributed in a ri formis no on the di sulst r at . di ng
tabl e 51, ‘ﬂﬁ@‘%egﬁggﬁﬁcwwl@%%ﬁmvf%qlgw (ﬁfye%mg’ﬁ ({eﬁcﬁgﬁi fpeto] Sts.bt%nat e
hol di ng , . 8

tabl e 52. \B;ighfrmiﬁqgh@ﬂ@ew@em%ﬁ%meWD§Wf?d@PF§°$i1¥f§tané‘HH’f§]éég%R?’ di sc
substrates la and 1b are suction attached via the suction passages
54 ont o t hatigspeping veculs.SC substrate hol di ng tabl es 51 and 52.
Then, fromthe state shown in FIG 7A, the disc substrate hol ding

table 51 is turggfd Ripg tﬂ‘é'ngi% a&gqﬁﬁvﬁ{g%tpr&hmiﬁy ofided hé1@0n, (e irfiharC

substrate hol ding table approaches the disc substrate hol di ng
tabl e up to thg state sho I N Fl e . urnd S
decr ea@%d,‘%571&°tdﬁié’f‘33??ne?°,°“ﬁs\t,1a§e kotrjlt bi Fﬁateé‘b%eoefg&l protruding %{‘geg—k @gevt%ﬁglg he bot h

mumber of superposed DVDs increases, minute deformations are accumulated, and there isa

possibility that the deformation of DVD located on the upper layer of the superposition
cannot be ignored from the viewpoint of product specifications.
Therefore, it is effective to interpose a rigid body disc having a flat face between the
15 superposed discs. When the target is a DVD having no protruding ring formed thereon, the
rigid body disc may have a simple flat face. However, when the protruding ring is formed
on the DVD, it is necessary to consider a shape where the rigid body disc does not interfere
with the protruding ring, for example to consider forming a ring-shaped groove in the portion
corresponding to the ring-shaped protrusion. Moreover, the flatness of the flat face is not
20  particularly limited, so far as the warp is within a predetermined value, and can be determined
by way of experiments according to the conditions for spreading. Furthermore, it is not
necessary for the flat face to be a continuous flat surface over the whole surface, and this may
be an intermittent flat surface so long as the expected purpose can be achieved. For

example, ring-shaped members having different diameters may be distributed coaxially, and



dr scs:=‘approach each other at a speed in the order of m cron per second.
Then, when the space between the first disc substrate la and the
second di sc substrate 1b beconmes an expected val ue, the approach is
stopped, and drive of the vacuum punp is stopped. 10 If the disc
Is left alone after superposition, the dltionic ultraviolet curable

conposi ti on whi ch has been in aring formis spread by the inherent

wei ght of #B 8RR thOprRidninbitfo BRHRdiRS fach @lcob¥ruRfi®esi ng with a
sui tabl e Ioada and sp‘?olglgds over Pﬁ%a%ngeﬁ faceﬁéof theco di sc

Gi'ses. thus | anipkreRicia of e Hgid ool il s b {'fhﬁxﬁ '%ﬁl's?i‘%igs?ﬁge%%aéf‘ﬁum

at a radial position distributed in a ring form and decreases
regul arly cawhaechieved. | Hﬁ@/@vqxewnbn@mctmndmeamaqbﬁeasw@thﬁé ¢ preraredsi de.
On t he other hand, the thickness of the adhesive layer in the case

wher e t he OVBsareadlsd tk@si)(ﬂ&‘de@lanotherplacé)y THeeefompiitns desitableshdidie DY ia f eat ure
that this is thinnest at the inner peripheral position, and

| ncr easgs l‘i@?‘%@ﬁt'ﬁﬁ tthe\e@é : Wnieh SHHaBsp oaﬁﬁdrphmwe%xdﬁx gelnBral, RcP BRGE®HeOhe

spreadi ng, mat 1 on or dlsp acement occurs, even if it is

tried to corr. ct t |on rC| hi s
becomes a. RS BV oW e s amiponr e de PR B pégsmiaty ft
performthe spread| ng step on a statjonary flat surface Th t.is to say, by
per f or mi ngachigwing the purpessas theiriedd badyslisen  Hox xample, pelyeasbanatsr the 9%t i on or
shaking is elimnated, deformation or di spl acenent after conpletion
of spreadi qalites tlh)saD!ﬂImismhsichtdz candbenised. minthishsase irie pedessarato determinetthd t
occurring in the disc after curing can be suppressed.

39 thickness s&/\tHatthBMRS suftiBRhididity? 1AsRBe Adid bBdy disd)ahetalShaleridl Badbe | NY
form (a ring-shaped protrusion) formed on the out er peri phery of the

cl anpi are A of the
oo, 10 el éafs]%%%v%%%’%%‘ Ao Biving o fop spBlint ?&V L e
protrusions are brough fact w t h each ot her., th | gc faces
cannot be brou eexagxp e qf ﬁ{“bsﬁf ng@fep\}aytrpleagge “B?lﬂg?monfﬁé ‘P’Bfrgl?[%vﬁi I IJ‘
super posi ng DVDs and spreadi ng t he . _

FIG. 8, reference numeral 70 denotes a base, 71 denotes a spindle arranged in an upright

condition on the base 70, and 72 denotes an elevator platform which moves up and down
along the spindle 71. A disc 10 (comprising the aforesaid disc substrates 1a and 1b) which

15  is transported first is mounted on the rigid body disc 8 which has ‘been previously arranged on
the elevator platform 70. At this stage, the cationic ultraviolet curable composition bas not
been spread over the whole face between the two disc substrates. Thén, after lowering the
elevatc.ar 72 until the tip of the spindle protrudes from the disc 10, the next rigid body disc 8 is
mounted on the disc 10. Then, after lowering the elevator 72 in the same manner, the next

20  transported disc 10 is mounted. After superposing a predetermined number of discs 10 in
this manner, they are left alone until a predetermined period of time has passed. During this
period, the cationic ultraviolet curable composition spreads over the whole face between the
two disc substrates, thus completing the spreading processing.

On the rigid body disc 8, there is formed a ring-shaped groove 8b for avoiding



ultraviol et curable conposition, a DVD having a lowrigidity will be
deforned due to its own wei ght, and further due to the weight of the
DVD super posed thereon, into an unbrella shape, that is, warping
occurs. Wth DVDs, there is a type having no protruding ring
formed thereon, and in that 10 case, #Ab deformati on occurs due to the
exi stence of the protruding ring. However, as the nunber of

super pos eqn%ndgmﬁ%? - i tpRotARORMIB bh ARIRY K. aqhY BiHeAliagheter Oitht her e

Is a possibility that the deformation of DVD | ocated on the upper

| ayer of the, super Jtian nnot .gn e M ' of
product spi&d g‘?‘g'é#ﬁ%% .Set% be smaller%ﬁanr}ﬁemlg%et#x%?%&e&ttﬂ% (ggae#(? ecwlsség@'? %aﬂge

i nterpose a rigid body disc having a flat face between the 15 superposed
di scs. \Whesomerimes abgspcquss en thoovisaparingerabedge Borionioh thedisssubsirathion ﬁ%&?‘gﬂm,

t he rigid body disc may have a sinple flat face. However, when the
pr ot r udi ngh¢ 4i810, attfibutabld to the protrusiontnivddibly@And ithis awidscintesferenge batweanthé der a
shape where the rigid body disc does not interfere with the

protrudin ' 'd%ﬁ&?ﬁ’i‘ ggto consider formng a ring-shaped groove in
t he po(r%ltigorllﬁjlmmélqlorrespgndi ng to the ring-shaped protrusion. Moreover,

the flatness of_the flat face is t ,20 rt.icul arl L far as
the warp is Wi tﬁx{}ngﬁob’\’seqi’&teémlﬁé’gﬁ\?&}’%veej Qﬁﬁt 12 gonéaﬁ’eaf%‘é{:ée@#ﬁ%do fifl by
way of experinents according to the conditions for spreadi ng. Furfhernore,
it is not spreading prasessingathe ditss 10 aee heptad 1y the suneppased state ¥5ipg ﬁgsﬂglgf X,
surface over the whole surface, and this nmay be an intermttent flat
sur f ace sdfot e@anphsa hilegendeetet 23] whilepotstng-the dises Hthi eved. For

exanpl e, ring-shaped nmenbers having different diameters may be distributed

coaxi al |y, and yy addition to the method of irradiating ultraviolet rays, there is also a method of 40
the flat face of the present invention I's a concept including such a

constrycti,on. . JNe Lerl : | gi d ' henoat
partic ar}_fef}ﬁ?gtkﬂigas té)oa_ l?rg%cg_ as the péﬁg%f)e?é tﬁlpﬁla{lﬁ&b a%ﬁggx%%?%m}l
POWEVET Yefholtive o sedhcing e prodiction bost Shed Tt B B 5t wilfower Cos? EREFRE

D} )

than the equipment required for ultraviolet irradiation. ~As for the heating temperature, it is
nece‘ssary 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-H01-00 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



BVDs are al so transported to another place. Therefore it is desirable that
the DVD is 5 | i ght wei ght for the convenience of transportation.
However, in general, since the smaller the specific gravity, the

| ower the rigidity, an appropriate thickness becones necessary for
achieving the purpose as the rigid body4@8i sc. For exanple, polycarbonate of
t he sane quality as the DVD disc substrate can be used. In this

case. 1t | BREGAIRAGN bANCERGEALAGIC Then aftepldNasEe BRridial stkibahe | o

sufficient rlglgslc/ e rigid body disc, a netal material can be 10

used, and jn this se, alum.num.and, titani um havi a |low specific gravity
are prefer H}oée_ss,an& ewarpmg%"fﬁvéﬁéscggg%e aygfwgval%?eéiadi ng step by neans of
superposition is shown in FIG 8. In FIG 8, reference nuperal 70
denot es a base, Thetesulin areshown #pTahle 2 dYlereaysawhen the dispy re pyperposed, then as
condition on the base 70, and 72 denotes an el evator platformwhich noves

up and dowhown in FIG.d00fgr §pgacers 55 haWirg 7 thickAesiof ¢.200 nnt arepnteiosasl infaeross
aforesaid disc substrates la and 1b) which 15 is transported first is

mount eg Or&h&ﬁ%s%‘%l%gﬁ%??ig? h%_dﬁlg sBbsifRie§ §1 BaP 5D eme Ry AMARIBTESUIB ForaEadhen

t he el évator hi's stage, the cationic ultraviolet curable

conpositio as..not be spread . qves.the. I two
di sc subst&%&q’é’i‘?‘nﬂ'ﬂg’ﬁfwﬁ? ? ]e?n‘ﬁ?v\%g Pﬁésefl ﬁ%mbly ui Meégecg%l{a %{ﬁ&;@ﬁ%&ﬁ?ﬁﬁ e%aﬁkg tip
of the spindle protrudes fromthe disc 10, the next rigid body disc 8 is
mount ed orotheseviatthe sparers, arp showmim; kablg Hydp thegased fé‘ﬁ &r ﬁlgif'rprﬁmignt he same
manner, the next 20 transported disc 10 is nounted. After superposing a
pr edet er ni digeibmedryeantiof oftths adhedife isrmdjusted so thahthe tipeof theerspreatl efhesive aftef t  al one
until a predeternm ned period of tine has passed. During this peri od,

the cati oniecctilotdomes Rlt6h raigh BPEEMIUIBARMIcnWIERE RS asthiter ipafiphidtalIskics af e
bet ween t he two di sC substrates, thus conpleting the spreading

process n . : LS | f 453 A PFITEA 08
ring- sﬁjap o eg}sg.ovPéIGgBOf\ 6§ag@ﬁoiv£ﬁgﬁsgﬂo%hp Qi ¥ngBinSt of thel SP&efs §55 ah
41 interference with the ring-shaped . protrusion 10b on the disc 10.
The outer dRalfesestiogal igwg Moreover, f‘gr%T%gﬁdgi’ JroEusIen” meang @atotée SHHOP %
than the outer dianeter of the disc 10. This is because )
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 lacking 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 ilt 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



sorreti'nes a burr occurs on the outer peripheral edge portion of the disc

substrate constituting the disc 10, attributable to the protrusion
nol di ng, and this avoids interference between the 5 burr and the rigid
body di sc 8. FIG 9 shows one exanple of the above. That is
to say, after conpletion of the 4fr eadi ng processing, the discs 10
are heated in the superposed state using a heating device, for
exanpl e a &) 49 aend'@Rbih tHdseqiiblitaPexpRliAbats Ginkl iBestot Sow fhere is a strict In
addition to the nethod of |rraC|at|ﬁb ultraviolet rays, there is also a

manner . Triebness PR Beteivafiadis. T aRlcR SRECRATEEPRE AR . " °

production cost, since it can be done wi_th | ower cost equi %ment t han
t he equi prabyingddy the Bxanpdes wastnerformaddy visuabizing withan ultsasenie fawdletesler i ng
tenperature, it is necessary to properly determne this according to

t he mat er iindagingappdratus Hag701hmrodiiced by Hoada Bleetronics Co., Ltdn dint dlleofclt opdicalc
ultravi ol et curable conposition. In the case of DVDs however, since if the
15 temnger r ' osgi Pl |l y AN
occur g Gt e RHEBE ST AR, b el ki g3 100 Mol Yy GL0KTRE 2.0

pref erabl e to_get the tenperature to below 70[err]C. Moreover, to

pronote cu¥ BeteXt cationic ultraviolet curable conposition, it is
desirable to set the heating tenperature to above 40[err]C

After the spreading, the discs were left alone for 5 mnutes at a
tenperature of 24[err]C, 20 and thereafter as showmn in FIG 9, edge face
treat ment page perfornmed with the hal ogen heater 73. As the hal ogen
heater 73, a | ow cost hal ogen heater unit with a gold mrror having good

heat waverTeftectionyefficrency (THOFEE, OR JQduced by Ushio Ingc.)
was used.| The heati ng conditi ons m%%&%ggﬂp%%t t he hal ogen hejat er
73 was sw tched on ai ®oval tegel APO0AC 250 30000\350 He 460 st a4voe |f 500N t he
disc 10 was_500  and the spihdle J1 wasl rotated atl a speed of
42 10 * * o o o 0 o n |
50 * % o) o) o] o) o) [ | B
Complex
100 * * (o) o) (o] o] o] [ | m
viscosity
. 150 = * ¢ o o} o = ] |
increase
180 * * o o o u n ] ]
rate (%)
200 A A o [ | ] ] [ | n [
2200 A A n ] [ ] ] ] ]

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

10



2 rotdations/second while the heater was on. Then, after 5 minutes, the

spreadi ng state, the t hi ckness, and the warping of the disc adhesive
| ayer was eval uat ed. The results are shown in Table 2.
Mor eover, when the discs are superposed, then as shown in FIG 10,

four spacers 55 having a thickness of 14405 mmare interposed in a cross 5
shape between the disc holding substrates 51 and 52. The evaluation results

for when tﬂ%1e3 di sc hol ding substrates 51 and 52 are pressed forcibly
until they core into contact with each ot her via the spacers are
shown i n Fable-3 |l n-the case—of hic . farecihl A Araccl nn

di stri butled quantl ty| of tEéuadhesfUé°@§1%ais€@%tzé@1§%°)t hai the tip of tlhe
spread adhesive afte 160 185 C %(])69 CRIFY 13050 aslggar gg5®f T4r7gm 558 (8 MM

on both the inner ang outer per eral “sides of t hedils FIG 10A is a
pl an vi ew show ng fighg ar r angenment oof [t he sjpaeers 55, |and H G. 10B m IS
a side sectional jvie Morieover) in Tablesf 2 and 3 'protrjusion nmeans that
t he cati ohic 50 Ul to avi oket| coralpl eoconp@siti oh par®ial |y pr ot®udes
fromthe @omp]ax etge f3ces—ofthetdises Ha—garRry—Fer-m—4poor
appl i cat-i pn ahd0Q hat* i fmedli af el af t®r |bePng| di%t i bt ed i 4 W ng

form the E‘é‘iqs’&h ;WOJ travijotgt—Furabte 8uﬂlpu%i; OTg, ST egus and—gangon)
mai nt ai n Méﬂéagé) L5 " shape until gupérpositipn, and "popr sprneadi nJg
means that the a ?(; Ve, dges,.nol spréadsovier o o t[heowhpl g faceybet ween
the discs| raa) $ [ackinglat the inner and outer perilpheral portlions

Mor eover, | "uneven2ot| clegs"Awhj | ® not O polor ospfeadi ng"9 nepams thaw sj nce
t he adhesjve has ngt hee. suffi-ci-ent-y—di-st+iuted—+o—-HH+—+n—t he

LIS AL A O r iyt LILAL

space at |he inne?&nd 4)ut Apeyi heral ®poy t ®ong ® "of | t e di s®s,| the
t hi ckness : 10 q;m_,]t,;{ h| n at
20 the i nnlaﬁ"*f&ﬂa“ 8@?%(1’ aB%l}caﬁh'ér.ZIIBmﬁS? .?518 Eo;ﬂnt %lqgl g@%%ﬁﬁb{ EI S 'c t he
main point is that when t he thickness of the adhesive at the i nner
and outer peripheral tip edge portions is |ess than 5 [err]m this
is defined as "uneven thickness". Furthernore, "worse warping” neans that

t he r adiFrbmtthé teseitscshevin i Tatfle? |a11d Table Bhelstsaﬂgbattm die Tenge w!eete theds
0.3[err]. Evaluation of "protrusion", "poor application", "poor

spr eadiNg”injtial iSRRIty id¥réik 266 B 4ma-m&mempiem Fiscodg Ghdréaserdeisamoshows

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,



43+ > only the trend through the sequential experinents, and does not
show there is a strict boundary between these evaluations. In
addition, observation of bubbles in the discs obtained in the
Exanpl es was perforned by visualizing with an ultrasonic flaw detector

i magi ng appar atus HA-701 produced by Homga El ectronics Co., Ltd. In all of
the opti cal 5 di scs, the nunber of bubbles was less than 1 per 1

_(I:_”{ err]. Mur&OUREn ofib BlsE SulttaR SfENEgmination can be #B1d84.d T¥ref6rie) ?ﬁ optical disc
able 2 Initia scosity

EJ?”S al ers(%s ch as a DVD-RAM can bggproduced aclc%(r)ately %S&’ efﬁcégt?x.] ZS?er r ]3 00 350 450
[err] 50 * [err] [err]

[err] [erre] [err] [err] Conpl ex 100 . * *

[err] [err] [err] Vi scosity i ncrease 150

[err] [err] [err] [err] [err] [err]

180 * * [err] [err] [err] [err]

rate (99 200 [err] [err] [err] [err]

[err] [err] [err] 220 [err] [err]

* Protrusion or poor application, [err] Poor spreading, [err] Uneven
t hi ckness or worse warping 10

44 Table 3 Initial
viscosity (nmPa s) 160 180 200 250 300
350 450 470 500 10 * * [err] [err]
[err] [err] [err] : 50 * *
[err] [err] [err] [err] [err] [err] [err]
Compl ex 100 [err] [err] [err]

*

Vi scosity i ncrease 150 *



rate {99 ‘180 * [err] [err] [err] [err]
200 [err] [err] [err] [err] [err] [err]

[err] 220 [err] * Protrusion or poor
application, [err] Poor spreading, A Uneven thickness or worse warping
Fromthe results shown in Table 2 and Tdble 3, it is seen that in the range
where the 5 initial viscosity is from 200 to 450 nPajerr]s and the
conpl ex viscosity increase rate is noppamms higher than 200% protrusion
poor application and poor spreading do not occur, and a disc havi ng
an even thickness and m nimal warping after being cured can be obtai ned.

Mor eover, as seen froma conparison of Table 2 and Table 3, since the

al | owabl e conplex . coefficient of viscosity varies dependi ng_gllljpon
whet her orl-not A3 enticaldisq in vapeh twocliscs substrats;with at jegst %@GY‘&gBE'-‘h:@N dered
when the conposition is actually adjusted. According to the

present i rvamstissive layerirs taninatedeiaahtidhesive layes e gptioalrdissicharattenmadtih ¢hat
edge face after superposition, poor application and poor spreadi ng of the

cati onisc Ui Akkethyer comprises 4caidGayeP FPPStohR Ml AettBiabRDriposiMBh adder |
the thickness of the cationic ultraviolet curabl e conposition after

being cured is unifor and there is m ninal ping._ 15 FRurthernore,
since the tb‘éﬂ?@?ﬁf@fBPQ&%HOBWdé%F’SBﬁngVG%@EYS\%%0?%5 Pet L¥fat ed i n advance
W th ultraviolet rays and then spread on the disc substrate, :

| am nati on can be perforned w thout directly irradiating ultraviol et
rays onto the surface of the disc substrate. Hence,

45  def or nat i onawbpticakdisti &eodip3b CRif 1aWheein! tRehuiabdr ofbubbleskentaitel dethe
Therefore, an optical disc such as a DVD-RAM can be produced accurately

and effici a%lﬂgssliyé layer is from O to S per 1 cm?, and the diameter of the bubbles is from 0.1 to 2.0 mm

10
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

I

A O g A



46 ° o CLAI M5 1.
An optical disc in which two discs substrate with at | east one having an

ul travi ol et transm ssive layer are |am nated via an adhesive | ayer,
the optical disc characterized in that 5 sai d adhesive | ayer conprises
a cured layer of a cationic ultraviolet4gurable conposition, and t he

nunber of bubbl es contained in the adhesive layer is fromO to 5 per 1

cnjerr]. comppsition fra ltlcg?#eiﬁ&%ddﬁﬂée sélhﬁ&di@&ﬁ%ﬁﬁ'it@% théh Slpaiptiel thitbsi @i n the

nunber of es con esive layer is fromO to 5 per

1 cm, and the dianeter of the bubbles |,s fr.omO0.1 t .0.mMm 10 3.
An opt i caISPWP‘gém%E%&nEﬁ bl ,cquppgstiion n g Hawid ifmap&s%ﬁgaﬁw%cccug@%est rate

having at |east a transparent resin layer, a recording |layer, and an
optical rebmpesifioryinl aljgrid foemis alloveed ta gure. ul travi ol et non-transmi ssive
filmlayer; an adhesive |ayer; and another disc substrate conpri sing
said disc substrate or a transparent resin substrate. 15 4, An

optical disc according to claiml or claim2, wherein said two disc

substr at es; bot : ' s\ Y 1 Ssdvg i ayers.
5. n ?pt [ cgbf P%’F‘é%”é"é’%‘?#ﬁéa‘%@%‘g‘?‘?n 4, %ﬁg’@?&n&gﬁﬁ\é&bf ir%aglé Inﬁ?t I‘:.Vi ol et
non-transm.ssive 20  filmlayers is an.infor i on recordi l. :
6. A pri@areieigaYS Rate d sattogic Wiraviplet %%i%mo%& ‘gtf’ﬂplﬁg @?ltcgg?ﬂ“gyglrjr abl e

conposition in a liquid formirradi ated beforehand with ultraviolet
rays is didtavidletabincangosition whidhchas been irradisted with ultravieletags aipafiphsi ng a
second di sc substrate thereon and spreadi ng the cationic curable

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 opﬁcal 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 itradiated from around the whole periphery of the dropping cationic ultraviolet curable

composition.

20 10. A production method for an optical disc according to any one 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.

A




47 < = conposition in a liquid form and the second disc substrate is

t hen superposed thereon to spread said cationic curable conposition
inaliquid form and said cationic curable conposition in a liquid
formis allowed to cure. 5 7. A production nethod for an opti cal
di sc conprising the steps of: irradi ati 4§ ultraviolet rays onto a
cationic ultraviolet curable conposition; dropping the cationic

ul travi ol et curabl e conposition which has been irradiated with ultraviol et

rays onto a first di sc substrate; superposing a second disc
Substrate e t di strate, on whigh th

ul travi ol e %B‘iogu %ﬁ?‘f@? 3@“’8&@?\0 chgr?qggﬁﬁ%on (ﬁ‘cf laglgr etg'gm%g t he
cationic ultravi oI et curabl e compasition, pr.oducti on

met hod f orclfm % pitersin theicattoniedispvipietcureble rampasaion ima lignid f@%wc,damr@ﬁve
ultraviolet curable conposition dropping froma nozzle is irradiated with
ul travi ol ethe uligsiolet irradiatios Shut@ff to dled pefiphagiofla hozzi tipli sc substrate. 15

9. A production nmethod for an optical disc according to claim8, wherein
ul travigpl et rays are irradi ated fromaround the whol e peri phery of
the dropping cationic ultraviolet curable conposi tion. 10

through 12 A PRRE filaREier SEppdtal G RSP ol B RS b %rs?%s

curabl e C(S)qr;go& tion Whl ch,_ has been i rradi at ed wi th ultravi.ql e& rays
onto the swhprieultrswiolst cprahlercoppesitionsin adifyid formds sugh hat PP p e initiated by ¢ he
ot her disc substrate is superposed thereon to spread the cationic
ul t ravi ol ethe irradidtion of ultraviolet cayp,ami thecrondppsifior sa beggpoaad lopprokimatedy bétweerf t he
ot her disc substrate itself.

the two disc substrates by superposing the two disc substrates, after which the curing is

10  completed.

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 contains an epoxy resin as the main
component and a cation polymerization type photoinitiator as an initiator.

15
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, 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%.

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 contains a bisphenol type epoxy

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

L




48 - 11. A production nethod for an optical disc according to any
one of claim®6 through claim9, wherein the cationic ultraviolet
curabl e conposition in a liquid formis dropped with the ultraviol et
irradiation shut off to the periphery of a nozzle tip. 5 12. A
production nmethod for an optical disc adfording to claim6 or claim?7,
wherein said cationic ultraviolet curable conpositionin a liquid
formis s é}ﬁﬁﬁ&'}‘lé/b@ﬁh&éﬁitﬁ?oriagﬁﬂinﬁl&&. by the irradiation of
ultraviolet Tays, and the conposition can be spread approxi mately between
the two di sc substrates by superposing the two disc substrates, after which
the curing is 10 conpleted. 12. A production nethod for an
optical disc according to claim®6 or claim7, wherein said cationic
ultraviolet curable conposition in a liquid formcontains an epoxy resin as
the main conponent and a cation polynerization type photoinitiator
as an initiator. 15 13. A production nethod for an optical disc
according to claim6 or claim?7, wherein said cationic ultraviolet
curabl e conposition in a liquid form is a cationic ultraviolet curable
conposition in a liquid formhaving a viscosity of from 200 to 450

nPalerr]s as neasured by a BM type visconeter, and an increase rate
of the conpl ex coefficient of viscosity after 3 20 m nutes from
irradiation of ultraviolet rays of not higher than 200% 14. A
production nmethod for an optical disc according to claim6 or claim?7,
wherein said cationic ultraviolet curable conpositionin a liquid

form contains a bi sphenol type epoxy
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rest nm@ad an aliphatic diol diglycidyl ether as the main conponent and a
cation 49
pol ymeri zation type photoinitiator as an initiator.

50

ABSTRACT
OPTICAL DISC AND PRODUCTION METHOD THEREFOR

5 Ultraviolet rays are irradiated in a space through which a cationic ultraviolet curable
composition falling from a nozzle passes before reaching a disc substrate. The cationic
ultraviolet curable composition which has been irradiated with ultraviolet rays, is distributed
in a ring form on the surface of the disc substrate. Another disc substrate is tﬁen superposed
in this distributed surface to spread the composition by pressing or by the weight of the other

10  disc substrate itself.



