20 JAN 2004 1 METHOD FOR BONDI NG MEMBERS, AND DI SC MANUFACTURI NG MEFHORN 2004
AND DEVI CE BACKGROUND OF THE INVENTION 5 1. Field of the invention The
present invention relates to a bonding nethod for bonding two menbers by
using a cationic polynerization type ultraviolet curable conmposition. Mre
.specifically, the present invention relates to a nethod for manufacturing

a disc and a disc manufacturing device by which two disc substrates are
bonded by using a cationic oI nerization t%&l 10 ultraviolet curable

conposition to forma dMETHAD FERRGNGUNG MEMBERSemtlonal |y, as a net hod

for bondi ng vari ous nenbers such as one made of a plastic, a nethod in
whi ch a hot -nel t adheﬂS@MANmeﬂanGMEHﬂﬁesAmaDBNI@E ultraviolet 15
curable conposition is used, or a thernmal fusion nethod has been known.

Al so, when a digital video disc or digital versatile disc (DVD) is

manuf actured, a nethod is adapted in which two disc substrates are bonded

to each other by using an |t|on as an adhesi ve.
The term "ul travi ol et curgﬁkgé@%&g {)Fﬁlﬂ-&ﬁﬂﬂﬁgﬁm | east a cationic
pol yneri zation type ultraviolet curable conposition and a radical 20

pol y&er ilzBieldof thy peventidr avi ol et curabl e conposition. The cationic
pol yneri zation type ultraviolet curable conposition is a slowcure type

conposi ti on Wik Gleskt iRRntioH &kes todBHdapahsthéd forbohdiag tae mithiters Wfusing
ul travi ol et Ilght but starts to cure after a certain time has passed after

the ol akihe pARFBORAER! 63lc BRLMIRERBALEAN MBS yelifaiohst curabl e

conposli tal € conpositlon st art to C

i mredi ately after, the 20JAN20 4 % i . .
‘ present invention relates to a method for manufacturing a disc and a disc manufacturing

device by which two disc substrates are bonded by using a cationic polymerization type

10  ultraviolet curable composition to form a disc.

2. Background art

Conventionally, as a method for bonding various members, such as one made of a

plastic, a method in which a hot-melt adhesive, a solvent-type adhesive, or an ultraviolet
15  curable composition is used, or a thermal fusion method has been known.

Also, when a digital video disc or digital versatile disc (DVD) is manufactured, a
method is adapted in which two disc substrates are bonded to each other by using an
ultraviolet curable composition as an adhesive. The term "ultraviolet curable composition”
includes at least a cationic polymerization type ultraviolet curable composition and a radical

20  polymerization type ultraviolet curable composition. The cationic polymerization type
ultraviolet curable composition is a slow-cure type composition which is not cured
immediately after the radiation of ultraviolet light but starts to cure after a certain time has
passed after the radiation, whereas the radical polymerization type ultraviolet curabie

composition is a fast-cure type composition which starts to cure immediately after the
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radi ation of ultraviolet light. As for the radical polynerization terB JAN 2004
ultraviolet curable conposition, it is required that the two disc
substrates to be adhered be nmade of an ultraviolet [|ight permeable
material. For exanple, for the case where a DVD-ROM di sc is manufactured,
the radi cal polynerization type ultraviolet curable conposition can be used
as 5 a disc bondi ng adhesive since the<ultraviolet |light may be radiated
onto the ultraviolet curable conposition through a disc substrate after

one di scadathmtafaleavislesightr | Ap berdbe wdicel pdipmeizadien typetuliravidetdurabls i ol et
curabl e conposition therebetween. However, for the case where both of two
di sc SU%%@M&L@{& d¥hat IR Q0] AdcSsubii 643 18 Be BPier@FbdMAdEof dndifravislech as

t he case ere a doubl e-sided recordable DVD-RAM i s manufactured, it is

difficult,to use,a radical.10 pol ri.zation, typ t i ol et curable
conposi lt"ﬁB‘rPeé@e eﬁ'ﬁ‘ﬁ% "veF?ieﬁg'Bp K@W‘Eaﬁaéwhﬂ‘\é@‘l’ﬁér‘{‘m/ﬁﬂa‘i 8t Iight cannot
be perforned after one disc substrate is superinposed onto the other. On
t he ot harnhfatireds thewaidisal polyoeyzation paeubiravioleteurable compsisdiongan hppged as
conposition may be wused for the above case in which both disc substrates

to be adldgcadnaing adpesverdindd the aliaioRi light A8y Feeablatedrontethie alligavisleatirdbiee
ultraviolet light radiation process may be perforned prior to 15 the

adhesi on, of &8, %&%Lﬁ}scgﬁc gﬂ)@ﬁrﬁet? aﬁé}eon% ld?s\éfsﬁwtﬁtqus ?%%'_iﬁ?’po%d {81'@8 1Adthgni ©

pol ynmer 1 zation ravi o curabl’e comnposi n order to bond two

ul traviol et inperpeabl e disc substrates by usipng the_cationic

pol yner mﬁtt%gﬂawéﬂlﬂuf%b IR F%?@t‘ﬁé‘i’pog"?’fﬁ&ﬁ: fr aﬂé?\“&ﬁ Rbereheth ohe
ultraviolet curable conposition is applied onto at |east one of the disc
subst r atwe disasabstriates aci medesofbsatedale whhploawe gera@atsright,tsheh axtbo aesedvhere
substrate so as to sandwich the ultraviolet curable conmposition. It is

requi r ed dbtalk-stded recsiiiadlé DVIRR AM i awinFhatrel | ighitdiiRunes heramdicpr i or to the
pl acenent of one disc substrate onto the other. As a nmethod which

Sat]i. fi E(\?/ly?jéﬁgat?onr tgg{z'bfu%mét’ mtaﬂﬁz comipbgiﬁ}ﬂtl gé ﬁaedﬂegibé Fﬁ]@é/ thla‘?'aﬁigt%r%fe d onto

an ultr et” curabl e conposition prior application thereof onto

the di Sgltrsal\Jntz)?étrlfagEn? (':an-n%t ge gé%n%gg La}fter one disc substrate is superimposed onto the other.

On the 6ther hand, a cationic polymerization type ultraviolet curable composition may be
used for the above case in which both disc substrates to be adhered are made of ultraviolet
impermeable materials since the ultraviolet light radiation process may be performed prior to

15  the adhesion of the two discs due to the slow-cure property of the cationic polymerization
type ultraviolet curable composition.

In order to bond two ultraviolet impermeable disc substrates by using the cationic
polymerization type ultraviolet curable composition as an adhesive, the ultraviolet curable
composition is applied onto at least one of the disc substrates, and that disc substrate is placed

20  onto the second disc substrate so as to sandwich the ultraviolet curable composition.

It is required that the radiation of ultraviolet light be performed prior to the placement
of one disc substrate onto the other. As a method which satisfies such a requirement, the
ultraviolet light may be radiated onto an ultraviolet curable composition prior to the

application thereof onto the disc substrate.



3 More specifically, in the above nmethod, the cationic polynerizati g tiiwei
ul travi ol et curable conposition may be di scharged froma nozzle and dropped
ontgo one of the disc substrates so as to forma circle on the adhering
surface thereof. In this nethod, the radiation of ultraviolet light onto
the cationic polynerization type ultraviolet curable 5 conposition is
performed during the period in which the ultraviolet curable conposition is
di scharged fromthe tip of the nozzle until it regaches the surface of the

di sc medi um Mure bpecificepdnithe abeve memedaha saianis RANPERTaIPE HPEHIEHIYE! 4
hot-nmelt adhesive and a solvent type adhesive, is used, there are

pr obl ens ¢ dPeBRpBS R mMdydedRRhirged from aafoztlbend dmphet snto onbef tidhisced,
wherein the heat "resi stance property thereof becones insufficient or 10

wherein satjsfactor ondi ng, str : ' CCHY ' ihd 1 cult to
obtain. F S{é%? 89 Bh'° I%Pﬂgrcérglgrog tg{%{)h:égﬁ%s@ga%? ?\H;?e O?'heﬁtt?%nér%%%iﬂﬁé;d for the
bondi ng process is lengthy, and it is not easy to handle. the % hesi ve
conposi t radfetion Off uitreyidletiight patadhe womﬁ@oam@a%h%%ﬁléf Viglt 8% bondi ng
the disc substrates wusing the cationic polynerization type ultraviolet
curabse g Stidd i@petformétl diinglhe periodlirtvhich the ghitavioket cardbletaoehpgsitionds t he

di scharge of the ultraviolet curable conposition, it is not necessary to

ake | G EOnRIAREANOlo bPe SHLAE by aSees eiRod dUM gmotfcamman Lhe

i nformati recor di ayer o I sC substrate since the ultraviol et
light is not directly radiated onto the disc substrate. .

radi ati on of mtélr:am%%tn Vhigh an a9NeyVE RAPREHRSYL YR 2095 ega?ngrI%’% da
uniformy and sufficiently on the entire conposition by radjati

ul t r avi ok@vertitgietadbesivé,gs mddﬁhsm}wm]@f@bbﬁtshd@ﬁmilﬁ&o%HTﬁ?ﬁh%t’(?ﬁ.OfaEgﬁ/\ever ,
since the ultraviolet curable conposition is discharged froma

consi der glinbefi 18 beR@Birel ONhaEia i Kdaerepiotintd mopaty thereoflbesomes bstffwiantoi t i s
not easy to accurately control the application thereof onto the adhering

surf gﬁe gjhe}epnesa?]!sﬁa%toi BBﬁ&iﬁ?%}tgengﬁQﬁ boRdihg A6QradyN@dRGdn @fobldie Ulntadaition) et

curabl e conposittron rrng I scharge™ may be disturbed by static

Sooat ! Clle if prdbiess SRR 6 fiheTtqhi2h roPE bBMIAT BRbeskOs el iPRho? O JAN

easy to handle the adhesive compositions. .

On the other hand, in the above-mentioned method of bonding the disc substrates

using the cationic polymerization type ultraviolet curable composition in which ultraviolet

15  light is radiated during the discharge of the ultraviolet curable composition, it 1s not necessary
to take into consideration the effect of heat from a light source on the information recording
layer of the disc substrate since the ultraviolet light is not directly radiated onto the disc
substrate.  Also, the radiation of ultraviolet light onto the composition can be carried out
uniformiy and sufficiently on the entire composition by radiating ultraviolet light on the

20  discharge path of the composition. However, since the ultraviolet curable composition 1s
discharged from a considerably high position above the position of the disc substrate, it is not
easy o accurately control the application thereof onto the adhering surface of the disc
substrate. For instance, the path of the ultraviolet curable composition during the discharge

may be disturbed by static electricity which is generated at portions adjacent to the path and



4 the conposition may not be applied onto the adhering surface in th
desired shape, or a mass of the ultraviolet curable conposition may'zﬁr-}“\N 2004
generated on the portion of the adhering surface first reached by the
conposition, and therefore, the conposition may not be uniformy applied in
.the circunferential direction of the disc substrate. 5 If the ultraviolet
curabl e conposition is not accurately eﬂppl ied and yet the disc substrates
are bonded, the conposition nay be forced out fromthe edges of the disc
subst r atlesomypositiontrhay wadrbe raplyed mthc@dbﬂbigtswmmﬁlmlr@fg&hﬂpéi @amPss| |t he
space between the disc substrates and a gap nmay be generated. In order to

prevent (rhe u@lf&\}tiﬁ%ﬁaﬁﬁblefcpﬁa Ssiﬁ&Ph‘lg)()PB BEYREREPon ThePoARMWT Aeyadherihfi surfdde

application o e ultraviolet cur e conposition has been inproved in

e, comSBarescbit By U mrIEn, POBTEG: e HoRLEe riatePk IR e o

di scs are continuously manufactured, the above- nentioned phenonena, though
rare, dappdun thertioomfereytigl digctionsefdhe dise palstriién device is used to detect
and renmove a disc from 15 which the ultraviol et curable conposition

protgudes or 1@peufitaviad dfalle g@@pdgﬁidﬁaenoﬁd@eurdiegcaplpsemsﬁd witalse diba t hi s
manner, discs fromwhich a portion of the ultraviolet curable conposition

pr ot rude i ]| alnost .certainly.hbe . bl rently

di ffi culsﬁbs¥¥84688{eel&‘f"dﬁfl’st & CPI0Y ‘éonamég%?g"g%\?@?ﬁﬁﬁ‘g‘ﬁ%?‘%s o i es” even i f
a visual insEFction device is used for that purpgf?. ﬁgﬁ %?E Betmee t he
20 di sc Sabiyatesaran tha gonEarydhe Famrasition may Bricemplstely fiHdhe Hare BHPEFLHE al
portion of the disc, and if a disc having a gap is used for a considerable

peri od dfsctshivsratasandra gapmuayrtergeseptedsent  bet ween the di sc substrates
decrease the durability of the disc and may cause problens in reading or

Wi ting inforiBidepto pre9dilife d2arrBhceof tHbbadéphdndmend, thd fRupRPYEMi onal di sc
manuf act uri ng devi ce, during the production of 2 0 JAN 2004
10  application of the ultraviolet curabie composition has been improved in conventional disc
manufacturing devices by pre-calculating the amount of the composition to be applied.
However, for cases where a large number of discs are continuously manufactured, the above-
mentioned phenomena, though rare, do occur.
Accordingly, a visual inspection device is used to detect and remove a disc from
15  which the ultraviolet curable composition protrudes or a disc having a gap between the disc
substrates. In this manner, discs from which a portion of the ultraviolet curable composition
protrudes will almost certainly be removed.
However, it is currently difficult to detect discs having a gap between the disc
substrates even if a visual inspection device is used for that purpose. The gap between the
20  disc substrates may be generated at an outer or inner circumferential portion of the disc, and
if a disc haviﬁg a gap is used for a considerable period of time, water components present
between the disc substrates decrease the durability of the disc and may cause problems in

reading or writing information from/to the disc.

In addition, in the conventional disc manufacturing device, during the production of



N 5 discs over a long period of time, vaporized ultraviolet curable?( JAN 7004
conposition may adhere and solidify in the vicinity of the discharge path
(for instance, on the inner surface of a wi nd- guarding tube protecting the
di scharge path), and this may interfere with the discharge of the
Jultraviolet curable conposition. 5 On the other hand, there is a nmethod in
whi ch two di sc substrates are bonded b9 uni formy applying or spreadi ng an
ultraviol et curable conposition on at |east one of the disc substrates and
t hen radiiss ong alohg periad eftihe,ghapormet alttavenlesensbls conmesitivhanayeadherg apds
advantages in that the ultraviolet curable conposition can be accurately
and suf fuGa@nid the vRRSIBAT 0GRl GUORIGEReCo b Binct Surfifte of adkind- on

u n

process of the travirol et I1ght hat the 10 ultraviolet |ight my be

uniformy radi aied onto | arqge area.of .the conposition after

CoNposi tﬁuéwl%‘é‘i’ﬁg@ﬁecé’ﬁg zha"o‘gé)‘%‘a{gr‘?é’aﬁ’i)’sa&dé}ﬂfﬁ g}aygi'ﬁgﬁf%rﬁow\,zgx,tﬁs d Fsglll‘linrggo% e
surface of the disc substrate on which the adhesive conposition has been
appl i ed Wimavider @sableadepostioont. act with the surface of the other disc
substrate at the initial stage of the bonding process, bubbles tend to be

genekat ed anw iHaRARS hhnd, thee adhasthy@id wiieh twediic blibstratesafefionded by o
elimnate the bubbles 15 once generated. SUMVARY OF THE | NVENTI ON The

obj ect of .the present |nventi s, & [ b LR drag dieibers
and f orunffﬁﬁﬁlp'aa@f’ﬁ?rl’%%r H feggg' iug‘iavé(ggﬁpcrug%géjgon?pﬁgfgng’ ﬁega\sle strength and
hi gh adhesi ve accuracy, .20 and a short operation.ti when b@gdi ng the two
menber s, subsiratessad thengadigting phiragiolet Hghtpntq the cappesitions Thidnghad?s i nvention
is to inprove the yield of products by inproving the accuracy in applying
an adhesidvantagespotiat ihenlonidetnratdhermpayitenrcha be agwratelzitand keffigiendy at i on  of
protruded adhesive conposition, gaps, and bubbles between the nenbers to be
adher ed ghgad 6hithe Mad Qthstrate Prid N OBMiation process of the ultraviolet light and that the
10 ultraviolet light may be uniformly radiated onto a large area of the composition after the

composition has been spread on the disc substrate. However, since the surface of the disc

substrate on which the adhesive composition has been applied and spread makes contact with

the surface of the other disc substrate at the initial stage of the bonding process, bubbles tend

to be generated and trapped in the adhesive layer, and it is difficult to eliminate the bubbles

15  once generated.

SUMMARY OF THE INVENTION
The object of the present invention is to provide a method for bonding members and
for manufacturing discs which realizes a large adhesive strength and high adhesive accuracy,
20  and a short operation time when bonding the two members, such as disc substrates.  Also,
the object of fhe present invention is to improve the yield of products by improving the
accuracy in applying an adhesive composition onto an adhering surface so that the generation
of protruded adhesive composition, gaps, and bubbles between the members to be adhered is

eliminated.
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6 In order to achieve the above objectives, the inventors of the prepgniy 20
i nvention found that an ultraviolet curable conposition can be spread
sufficiently and uniformly in a spreading process which is carried out

after the conposition is applied onto a nenber to be adhered and

irradiated by ultraviolet light, and that the process is nore preferable in
order to 5 inprove accuracy in applying the conposition. Also, the

inventors of the present invention found that the irradiation, of

ul traviol et [ ghier prichievb theabhes dhiectosspbsinvesarsef theameseahnvption gl s ¢ o
be adhered prior to the spreading process does not cause any problens in

curi ng. i, GRIRARLARIKRGIRA B bE spitiPnuptieatiang wifonslysn aand {hat.
such a procedure 1s nore preferable in terns of preventing the generation

of bubbl es, .and the present inventjpon,is 10 o ' hedS a
means f 8Preading BIACAS “ﬁﬂa’ AR f‘h%ﬂ%ﬁ%ﬁ’%@ﬁ%%g@ﬁ%ﬁgﬁ ﬁ%@%@?}sﬁé bgf t he
present invention adopted the foll ow ng nethods for bondi ng. penbers and
manuf ac adhdredyand isrdiatedry Wirakiglet H@lnmrddh@mhemgroa@w&@rem@{ abﬁ’@ 05‘5%&% nt
invention provides a method for bonding two nenbers via an 15 ultraviol et
curagle iﬁgfmeabé_dr&r},in aPPRink Shé\GorhPsitione PR 16, thedpypdnyors gf die présentiviaition

curabl e onposition to a part of a bonding area in one of the nenbers;
radi at i ltraviolet |iaght,ont < i Ol: {theon;
bond ng 1ok il 8aiop g Rl P otto MR AR srveRO D
conposition which has heen irradiated by the ultraviolet light:. an

spr eadi meeneheEs ‘lSPIlleraé‘bFféﬂé’[‘%l&’rtﬁﬁFﬁre%%B’gﬁﬁsgﬂeWt8?:“%333%%@2‘?{{5 Pet' \F/\il/’e]%n t he
nmenbers, wherein 20 the ultraviolet curable conposition is a cationic

pol ymer ilga¢dmpositivpaluding paafiel the spreadikg processrapddhatiseeh a pOcedws Rgne's t he
above bondi ng nethod, since the ultraviolet light is radiated onto the

ul travi of §brabil iR GO PRIShiALMe 2bAGEL I bRBPIBQ3NE tirrprbeat eentiappl i ed ont o
t he nenber to be bonded, it beconmes possible to apply the ultraviol et

cur ?BI ecgl%gpe ésd' tion froma position 2 0 JAN 2004 '

Accordingly, as a means for achieving the above-mentioned objectives, the inventors
of the present invention adopted the following methods for bonding members and
manufacturing discs, and a disc manufacturing device.

Thus, the present invention provides a method for bonding two members via an

15  ultraviolet curable composition, comprising the steps of: applying an ultraviolet curable
composition to a part of a bonding area in one of the members; radiating ultraviolet light onto
the ultraviolet curable composition; bonding that member to the other member via the
ultraviolet curable composition which has been irradiated by the ultraviolet light; and
spreading the ultraviolet curable composition which is present between the members, wherein

20  the ultraviolet curable composition is a cationic polymerization type ultraviolet curable
composition.

According to the above bonding method, since the ultraviolet light 1s radiated onto the

ultraviolet curable composition after the composition has been applied onto the member 1o be

bonded, it becomes possible to apply the ultraviolet curable composition from a position



7 close to the bonding portion of the nenber. Accordingly, the uItragnghﬁqm4
curable conposition may be applied accurately on a predeterm ned portron,
and probl ens, such as the generation of a protruded portion of the

ul traviol et curable conposition and as the generation of a gap between the
.menbers, may be prevented. 5 Also, it %econes possible to obtain a |arge
adhesi ve force by increasing the bonding area of the two nenbers to be
bonded by spreading the ultraviolet curable conposition after radiating

ul travi odlese tb kigHtondingportion afl the meinbewet Ancoringly, tengbayieleberra®lpl i ed onto the
menber to be bonded. In this manner, a good sealing effect of the adhesive
conposi td % i | ] B pdrvien, serhs sheh daheed
are adhé?ggmgﬁﬁ?%§®g¥§§g%§£&%Pﬁﬁﬂ%0%?Fﬁgggg?et pcurablgqﬁgnpogition

| ocal i zed on .t he, nmenbers. to .be nded pr.ior t he spr ' I it
becones %%Q@P@?ﬁfﬁBm@WﬂﬁiﬂﬁnPﬁBP@Fgﬁr ‘ﬂﬁﬁﬁﬁiﬁﬁ£gﬁvg%8§%g%ggFﬁéﬁﬁﬁgﬁ%}d an
end portion of the nenber while spreading the conposition present between
t he menberagapdetvechdmimdmberdcway bé prghented.t i s unlikely that bubbles will
remai n between the nmenbers to be bonded. 15 Also, since the ultraviol et
curabl e conpogish|iPBedesRRd possilie F@éﬂtﬁlﬂiaQa:P@bMiVE i@té byircyqasing tlontmoing on,
the tine avail able fronlphe radi ation of ultraviolet light until the

conpl etion o he cunin roce o i i

bondi ng Brotdbs MEpepeRdy B BG83 relBink M (AR e ARB0E ChRL Yo fRr
generation of bubbles. Mreover, the nenmbers may. be bopgﬁd igla shﬁrH
anount  ordigtingulisavieb digherie thegiltravplet gkatie MEBRESIHOE BBUHLAYR T BPRE Bt her
via the ultraviolet curable conposition after the radiation of ultraviolet
| i ght oriecbdnked. c dnphisinidnaer, a ocdsadiing kffect phithe pdlssbetcompesiioh g1y @de bebe
applied to a continuous process and can contribute to an inprovenent in the
product i MidiMed.t her eof due to the extrenely short anmount of time required
for the bonding process. In the nethod for bondi ng nenbers according to the

Pregent i nvend e it\gvo imsenﬁore?sf t%rb%%logdézd e 10200 %he presence of the ultraviolet
curable composition localized on the members to be bonded prior to the spreading process, it
becomes possible to enlarge the area of the adhesive composition toward an end portion of
the member while spreading the composition present between the members to be bonded.
Accordingly, it is unlikely that bubbles will remain between the members to be bonded.

15 Also, since the ultraviolet curable composition used is a cationic polymerization type
composition, the time available from the radiation of ultraviolet light until the completion of
the curing process can be increased.  Accordingly, the bonding process may be carried out
accurately while preventing the generation of bubbles.

Moreover, the members may be bonded in a short amount of time by bonding one of

20  the members to be bonded to the other via the ultraviolet curable composition after the
radiation of ultraviolet light onto the composition. Accordingly, the present invention can
be applied to a continuous process and can contribute to an improvement in the productivity
thereof due to the extremely short amount of time required for the bonding process.

In the method for bonding members according to the present invention, it is preferable



s that the |ight absorption coefficient of the cationic polyneri zatz’nﬁJgAN 2004
type ultraviolet curable conposition be about 2 X 103 m1 or |ess i

wavel ength regi on between about 310 - 340 "n. In general, ultraviolet rays
having a wavel ength of 370 nmor less are involved in photopol ynerization

.of the ultraviolet curable conposition, and a material having a large 5

| i ght absorption coefficient in the wavel ength region of 350 nmor less is
used as a photopolynerization initiator. For this reason, in nany cases, a
gener al thit thedigho klesormtiomadvle ffician ofths icetianic p@lsmantatgahttymbé‘@a\solebwfé‘@iéf ficient
of I X104 m'l or greater in a vvavel ength region of 340 nmor |ess. The

term""%&g Bysﬂo%gzﬁyfﬁ in 052 glehg\ﬁéé/@wset%a{me@l@ymmﬁ the

follown qua ates the strength of the
incident light, I indicates the strength of the transmtted _|ight, and x
i ndi cat ds geremlivlavnlet ravd having amaeclengh of a7hgmyor less areiavolvehin absor pt i on
coefficient of the conpositionis 1 X 104 m], the strength of the

i nci dentphbiopflymefizAlRAr SFabeaitraviolt dtable coinpotitibd, sl ashaia@idhbvinpiallagbei ng
transmtted 15 a distance of only 0.1 nm and hence, nost of the energy of

the gad'h‘y‘f 1bs0) {151?% g{eﬁ fn%‘é u’a@el%&gkgfe%ﬁ% c%sg E;sa}gﬁ?efd%céor dingly,

only“a s part 0 0SI i°S cureé rence i s caused
in the curlngl stae of, t he corrp05|t|on bet ween the surfac vﬂ theb nsi de
t her eof Phatep Y@?Eﬁ‘%‘t?éi‘l il c o hldhiseasen, ey £ BFTe ﬁfaé’ fHeyry

conposition from uniformy spreading in the Spr eadi ng process carried out
after t kempeditiad hasa lpght ubsdrptidrndoeffidieny lof 12008’ | or grénterpn eveavelengtheegionn. On
the other hand, if the Iight absorption coefficient of the corrp05| tion is

2o b kTt hE R ekt RSP S ot AR S e

Accordingly, the volunme of the conposition which is involved in the
absor pt ithefoddwmgenqugti@f: ultraviolet light is increased to five times or
nore. Therefore, partial curing of the surface due to an intense absorption
2 01dAN 20041=1,x10°*

where I, indicates the strength of the incident light, I indicates the strength of the transmitted
light, and x indicates the transmitted distance.
Accordingly, if the light absorption coefficient of the composition is 1 X 10" m™, the
strength of the incident light is decreased to 1/10 of its initial strength while being transmitted
15  adistance of only 0.1 mm, and hence, most of the energy of the radiated ultraviolet light is
absorbed on the surface. Accordingly, only a surface part of the composition is cured and a
difference is caused in the curing stage of the composition between the surface and the inside
thereof. This eventually becomes one of the causes which prevents the composition from
uniformly spreading in the spreading process carried out after the radiation of ultraviolet light
20  asinthe present invention. On the other hand, if the light absorption coefficient of the
composition is 2X 10° m or less, light is transmitted a distance of more than 0.5 mm before
the strength thereof is decreased to 1/10 of its initial streﬁgth. Accordingly, the volume of
the composition which is involved in the absorption of energy of ultraviolet light is increased

to five times or more. Therefore, partial curing of the surface due to an intense absorption



11 9 of energy as nmentioned above is not caused, and a uniform spreadyngn 5004
process may be perforned. Note that if a reaction seed is generated
ul traviolet curable conposition due to the absorption of ultraviolet
Ilght a polynerization chain reaction occurs caused even in a part where

.No reaction seed is generated due to ag insufficient transm ssion of

ultraviolet 5 light. Accordingly, thereis no problemin the curing state
of the adhesive |ayer after the spreading process. According to an

enmbodi mefenegy ahmentiomstk dbowg isinot b@sm,@ﬁén@tbﬁ" sracadingeprotese B\@Y Oket | i ght
be radiated only onto the ultraviolet curable conposition which is applied

ont o t he,pBAREdII Néte eat 1@1‘8&1&10%%&1 Ragh&ated iNBERAFaviQetR@rddRneesboiRinbe
damaged by beat froma light source. = Therefore, if the ultraviolet |ight

ont o't haBAR B AT PEEn of Hogelf e, bl e GriBaR oo deesl ed SO ae

away fromthe effects of beat. The present invention also prow des .a net hod
for manuhagednhese Be maction seed irgangratedalue 16 aniinseflicignt tansmiss 3y iel&t i oni c
pol yneri zation type ultraviolet curable conposition as an adhesive to

prodace liphdi SkecofdiABly| teftdis b @retl@p in BF cudipitite nd ik sdhisivrlagerphikyteri zat i on
type ultraviolet curable conposition to a part of an adhering surface of

one of t ?\p@gq substrates; radiating ultraviolet light onto the
cationi ¢ po rlzaﬁlon type ultraviol et curable conposi tion; bonding that

di sc substrate to_the othe i sC substrate via th

pol yner i zat i gHFyEe iy 4 abestpen ARANRERtOf & R GFPelR e b apiolst ight
irradi ated by the ultraviolet light; and spreading the cationic

pol yrer iteardiaied ophyeonad theaviraviolet awatld tempesityowhich crepphiedentp thehasding
between the two disc substrates. According to the above nethod for

manuf actaggd Nng di scs, since ultraviolet light is radiated onto the
ultravi ol et curable conposition after the conposition is applied onto the

10 In some cases, a member to be bonded may be damaged by heat from a light source.
Therefore, if the ultraviolet light is radiated only onto the ultraviolet curable composition
which is applied onto the bonding area, it becomes possible to keep the member to be bonded
away from the effects of heat.

The present invention also provides a method for manufacturing discs by bonding two

15  disc substrates using a (tationic polymerization type ultraviolet curable composition as an
adhesive to produce a disc, comprising the steps of: applying a cationic polymerization type
ultraviolet curable composition to a part of an adhering surface of one of the two disc
substrates; radiating ultraviolet light onto the cationic polymerization type ultraviolet curable
composition; bonding thatt disc substrate to the other disc substrate via the cationic

20  polymerization type ultraviolet curable composition which has been irradiated by the
ultraviolet light; and spreading the cationic polymerization type ultraviolet curable
composition which is present between the two disc substrates.

According to the above method for manufacturing discs, since ultraviolet light 1s

radiated onto the uitraviolet curable composition after the composition is applied onto the



2 0 JAN 2004 10 disc substrates, it is not necessary to drop the

ul traviol et curable conposition onto the adhering surface from abovel 0 JAN 2004
Accordingly, the ultraviolet curable conposition may be applied onto the
adhering surface froma position closer to the surface, and hence, it is
wunlikely that problens, such as a distr@bance in the discharge path, are
caused, and the 5 accuracy in the application process may be inproved. In
this manner, it becones possible to prevent problens such as ége
gener at | B¢ wibstzates, dtis DAlRECERERY itd Aropfthe Wirayiolet sypblespmpasipr 8Mod8Hposi ti on
and as the generation of a gap between the substrates. According to the
met hod fﬁheﬂﬁ%ﬂfrﬁ@& ootk S CAccidiagly el aliaviiét cofable@mposiientmayitevent i on,
it is preferable that the |ight absorption coefficient of the cationic

2oLV g AR BL T ARG LTS AN b2 X, 103

manuf acturing process of the invention in which a spreadin cess is
carri ed wuikelyithatprellems.aueines adsyrbaneg mndhe disehargs I{j’l‘\‘!’,a“'acab‘é?fg?g‘iqt uring of
the surface of the conposition due to an intense absorption of energy

har disy omecurasy inahe applicatiof proness pragydeiimgrqyved.c ebishivayannec trbecpuespdskibla  t he
| i ght absorption coefficient of the 15 cationic polynerization type

ul travi r@&en?h‘fo@iyn‘f‘s :f:gﬂﬂ?ﬁfetgieﬁé}_atii(ﬁl GRBhirddes pbPRor 81 th@hltda®Ret cliablehi s

manner, ‘an adhesive layer is uniformy forned between the disc substrates,

and it becones possihble to prevent problens such as the generation of a
protrude‘iﬁ’”ﬁ’é’?ﬁoﬂﬁn fis ﬁ}q@engﬁt?%qﬁogagt eﬁv&ereggﬁeesu 855 ti on and as the
generation of a gap between the substrates. Also, if a reaction seed is
gener at ed i n Aererding tathe seshoddfor mpnefactyripe dises franismbodingntoh theqigseBte of 20
t he conposition by the absorption of ultraviolet light, a polynerization
chai n r eacdrition, iodscpreferabdeat the lightpbssrptibe ceefidentedthd anosiegolimergenar at ed
due to an insufficient transm ssion of wultraviolet light. Accordingly, no

pr ollem ﬁ&ﬁlg—ﬁviiofbt Eﬁ&%b}érﬂofr@'ﬁggbr}( b@hbdiR XCMP H ot &R aQfavbRBgthadhieni ve

| ayer. Actcording to the ne or manufacturing discs of another

enbodi ment of the X . .. .
between about 310 - 340 nm. In the manufacturing process of the invention in which a

spreading process is carried out after the radiation of ultraviolet light, a partial curing of the
surface of the composition due to an intense absorption of energy hardly occurs, and a
uniform spreading process may become possible if the light absorption coefficient of the

15  cationic polymerization type ultraviolet curable composition is about 2 X 10°m” orless. In

‘ this manner, an adhesive layer is uniformly formed between the disc substrates, and it
becomes possible to prevent problems such as the generation of a protruded portion of the
ultraviolet curable composition and as the generation of a gap between the substrates.  Also,
if a reaction seed is generated in the ultraviolet curable composition not only the surface of

20 the composition by the absorption of ultraviolet light, a polymerization chain reaction occurs
even in a part where no reaction seed is generated due to an insufficient transmission of
ultraviolet light.  Accordingly, no problem occurs in the uniformity of the curing state of the
adhesive layer.

According to the method for manufacturing discs of another embodiment of the
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20JAN2004 11 invention, it is preferable that the cationic polynerizaQi gy 2004

type ultraviolet curable conposition be applied so as to be concentric
with the disc substrate. If the ultraviolet curable conmposition is applied
so as to be concentric with the disc substrate, the ultraviolet curable

,conposition spreads in the radi al direﬁiion whi | e mai ntai ning the

concentric shape. 5 Accordingly, an adhesive |ayer having a uniform
thickness is formed and it becones possible  to prevent problenms such as

t he geneneanition, ibfs raelsrable thatethie paionicopplynenzagon Hipe aNtrayIde! WiAbMD| e
conposition froma part of the disc substrate or the generation of a gap
bet ween c3uipstitiah 88 a eﬂﬁl dois 361bé BieEitiic vemaYe e bitstralegr Hahotluapiodadi ng.
According to the malt:J od for manufacturing discs of yet another enbodi nent
of the 10.,nventiaqn, it _1.S 4Qr : . j taab :

radi at ed" arl?:leycomoél tHds 8%?”%%?% ng%bélosrlg%@g%ﬁ@ﬁh%lélli%éea}tﬂs?%tg\/tlhgPg{%i:ot??abI e
conposition which is applied onto . the adhering surface. It is.expected, in
sone casdRble ¢raepasHion siFesdsi the i dy F%ﬁiW}P‘W@?‘nﬁnm&@e&P’é%ﬁm@; Ptate may
be danmaged by heat froma light source. Therefore, if the ultraviolet |ight
is padisicesiggly yancaihesivh Ryed Havingi alréform uhiskiess dfomosi dniddnbeseimeh possibéppl i ed
onto the adhering 15 surface, it becones possible to keep the nenber to be

bonded g chraﬁtgﬁ]gf)l@ﬁls?m}?gtﬁe gérhepﬁi%h'of a??@tﬂfd@.ﬂ @?rl?oﬂ Jdripg WIBANER: E@hble

manuf act uri ng cs of yet another enbod nent the invention, it is
preferable that the two dp.sc subsirates bonded via,.the tioni

pol yner [CPEPPYHON fipmua gt Pga’ieéillsétsu Wi\ﬁo retg%g‘ﬁ]&)aé’iopiogﬁ 38%838%"%? (Salgjs}rﬁte% he
circunferential direction when the cationic polynerization type

ul t r avi clueto aninsbfficianempoticdegige pEspgpadingl. Wien the two disc 20 substrates
are rotated in the circunferential direction, a centrifugal force is

appl i ed to thecordihg avihenetthcduforhlagufaciping distoof yet astintr ebdodimesnt phthedi sc
substrates and the conposition spreads in the radial direction while

T A SR Syl RSy o m o ve | 0
polymerization type ultraviolet curable composition which is applied onto the adhering
surface. It is expected, in some cases, that the information recording layer of the disc
substrate may be damaged by heat from a light source. Therefore, if the ultraviolet light is
radiated only onto the ultraviolet curable composition which is applied onto the adhering

15  surface, it becomes possible to keep the member to be bonded away from the effects of heat.

According to the method for manufacturing discs of yet another embodiment of the

invention, it is preferable that the two disc substrates bonded via the cationic polymerization
type ultraviolet curable composition be rotated in the circumferential direction when the
cationic polymerization type ultraviolet curable composition is spread. When the two disc

20  substrates are rotated in the circumferential direction, a centrifugal force is applied to the
ultraviolet curable composition present between the disc substrates and the composition
spreads in the radial direction while maintaining the concentric circle shape. Accordingly,

an adhesive layer having a uniform width is formed between the entire disc substrates without

any gaps therebetween. In this manner, it becomes possible to prevent problems, such as the



any gaps therebetween. In this manner, it beconmes possible to prevent QﬂiMNﬂlﬂ
probl enms, such as the 1 "0 in 70 I 12 generation of a gap between the

subs{trat es due to an insufficiency in the degree of spreading. According to

t he nethod for manufacturing discs of yet another enbodi ment of the

Jnvention, the discs are digital video disc or digital versatile disc

(DVD). In a manufacturing nmethod of al v, al though a strict uniformty of

an adhesi ve | ayer between 5 the disc substrates, or a reduction in_a shaft
accel er ageneratiby ofh pipnbetivesy thb substraigh des aoinsufficiersynh dealegreg of spreedings be

requi red, a DVD which satisfies such requirements may be nanufactured with

hi gh accur aCyAPéﬁééiﬁ%{H o ﬁeﬂ%dﬂgpﬁﬁﬁmdbﬁﬂg‘a&is&fof#&eadé'tﬂef avbekiflenter bl e

conposition usin e above-nentioned process. The above-nenti oned net hod
for manufacturing discs js realized by usin . SC nuf act uri ng
devi ce HAVEINGD: ]hE d6 ?@\/ig‘gﬂji Ef%ﬁ‘? ﬁﬁpé%{’igg%.ve%ﬁg]tﬂc&mf,(q\h& predent invention
al so provides a disc manufacturing device which produces discs by bonding
two di scmamifirstring method iofig DY R2,althowghca stoctymifoinzist ofoan adppsive)|ayerdeiwgeat
curabl e conposition as an adhesive, conprising: an application device

whi cly apgl e stihierated! draittduchieh YR shafedct€leratioPBy mitlibiZiNg Heabuginesstirethe
conposition onto a part of an adhering surface of one of the two disc 15

substrates; an ultraviol.et |i.ght i aki ' e '

o't avi et PaneoBRBR Faeausd s BVD Shl el FRpMehSRAGH ALCRe
curabl e conposition; an adhering device which adherﬁééﬁhe_qisc ﬁHbstrate
to the onmadaciprsd vatidugh sacuragy By forepgithe gdhesivs daxsrer the trppolel gigable
ultravi ol et curabl e conposition which has been irradi ated by the

ul t r avi odosdpokitightusingnhe asbovementidnetoprdenss.ce whi ch spreads the cationic

pol yneri zation type ultraviolet curable 20 conposition which is present

bet ween the tyR 96 ninbsididh@biod f GRndfRainhg disheisabaird By seingamigeact ur i ng
device, since the ultraviolet curable conposition nmay be applied on the

ad h‘irDi ngrm?alnjurf:];c‘fill(j\'reing]c ée%ﬁ%eqlagf?)%itﬂé f%ri'lowir%s&rnﬁ%&aﬁa% SH{at & the ﬂrésehtsinvention

also provides a disc manufacturing device which produces discs by bonding two disc
substrates using a cationic polymerization type ultraviolet curable composition as an
adhesive, comprising: an application device which applies the cationic polymerization type
ultraviolet curable composition onto a part of an adhering surface of one of the two disc

15  substrates; an ultraviolet light radiation device which radiates ultraviolet light onto the
cationic polymerization type ultraviolet curable composition; an adhering device which
adheres the disc substrate to the other disc suSstrate via the cationic polymerization type
ultraviolet curable composition which has been irradiated by the ultraviolet light; and a
spreading device which spreads the cationic polymerization type ultraviolet curable

20  composition which is present between the two disc substrates.

According to the above disc manufacturing device, since the ultraviolet curable

composition may be applied on the adhering surface from a position closer to the surface, it is
unlikely that problems, such as a disturbance in a discharge path, occur, and the accuracy in

an application process may be improved. In this manner, it becomes possible to prevent



unlikely that problens, such as a disturbance in a discharge path, occ@i,JAN 2004

and the accuracy in an application process may be inproved. In this
manper, it beconmes possible to prevent 2 0 JAN 2004 | 13 problenms, such as
t he generation of a protruded portion of the ultraviolet curable

.conposition and as the generation of 3i39ap bet ween the substrates.

According to the disc manufacturing devi‘ce of an enbodi nent of the
invention, it is preferable that the application device c rises a
di schar geoblembesuchmasl the gineretigbba pratreds] pastien plohe dhiayjokey CH@%e“ro,mﬁoﬁ‘é'on

di scharge nenber discharging the cationic polynerization type ultraviolet

curabl e GAMRAN %én@fhtibﬁ%'é‘éaﬁ bawashakisiBsuatesf ace froma predetermined
position, and The disc substrate rotation driving nenber rotating the disc

substrate havjng the adherin urface, in._t i i preetion. |f
an ul travi ol C‘%’ﬁ%‘ﬁ%lt%ﬂ%ir;ﬁ%gﬂ“?%ﬁuq% d(ﬁvgg ﬁﬁ?@%ﬁﬁgﬁgﬁ,ﬁ{ﬁq{%@"gd %’l’ ?ttrllég
surface froma predeterm ned position, and at the sane tine, the disc 10
subst r at efszablanat the application dewics serapnses 2 discharememberanda disq sHberdnt i al
direction, the ultraviolet curable conposition is applied onto the disc
substsr at@ta¥ien dsivirg rhemberathe Aiuehree meniber dischadging tie catoris pohtheerizhtionttype di sc
substrate is adhered on the other disc substrate and a spreadi ng process

is carri ﬁgaﬂgfet g%rrafélgg:%}d\ﬁﬁlgpéﬁ' ﬁ)v%é ﬁlesafdhéxrirfﬁstu‘?ﬁce tb% a‘*BrEcﬁ@é’xjnﬁh&f ptﬁﬂi’oﬁp' €

conposition Ts mai ntai ning tthe concentric circle 'shape and an
adhesive | ayer, having a uniformw dth is 15 forned bet n the, entire disc
subst r at @8 W §13e spbsiEle r@?&@“ﬁﬁé?’é%‘i ﬁ?ta%@iegﬁﬁé‘%%r\gf viiedthe Adelifg

manuf acturi ng device of another enbodiment of the invention, it is
pr ef er aldvefathiat the kizcurhferentiabdietctibn.g hif an aliravidlgutibl eanpositioniis dischargedght
source and a radiation region restriction nenber, the |ight source

radi at i ngwiid the wiRdrilg ukflbd frévtadprédegereised positida] dnalt 2 thedameime fthet disc
cationic polynerization type ultraviolet curable conposition has 20 been

applised, - Ta T8 el FQ0: s I it - il iHlfaviol
r adila?t i osﬁ]%%}gaé% g%‘négﬂéﬁdhgﬁl?é ggf/alggfserts%gdlglﬁ?ﬁe?dr?g%ﬁtlmin gﬁ%&asc% rﬂge on\?oyett 0

the cati oni ol yner.i zat i on e . ul t.raviol et .
curable Eorn os1t10n 18 applqedt grﬁo the Jlsc SubStrate so as to form a concentric circle on the

substrate.  If the disc substrate is adhered on the other disc substrate and a spreading process
is carried out by rotating the disc substrates, the ultraviolet curable composition is spread
while maintaining the éoncentn'c circle shape and an adhesive layer having a uniform width is
15 formed between the entire disc substrates without any gaps therebetween.
According to the disc manufacturing device of another embodiment of the invention,
it is preferable that the ultraviolet light radiation device comprises a light source and a
radiation region restriction member, the light source radiating ultraviolet light onto the disc
substrate onto which the cationic polymerization type ultraviolet curable composition has
20 been applied, and the radiation region restriction member restricting a radiation region of the
ultraviolet light from the light source only to the cationic polymerization type ultraviolet
curable composition. As mentioned above, the information recording layer of the disc
substrates may be damaged by heat from the light source.  Thus, in this embodiment, the

irradiation region restriction member is provided so that the uliraviolet light is radiated only



curabl e conposition. As nmentioned above, the information recording | ay?U N 2004

the disc substrates may be damaged by heat fromthe |ight source. Thus, Tn
this enbodiment, the irradiation region restriction nmenber is provided so
that the ultraviolet light is radiated only 2 0 JAN 2004 | 14 on the

.Jultraviolet curable conposition applied on the adhering surface and that

the information recording |ayer of the? di'sc can be kept away fromthe
affect of heat fromthe light source. According to the disc manufacturing
devi ce ain thetltanmidienrabldaiposition eppliddenshe adhening surface and thapthsf er abl e t hat
t he spreadi ng device conprises a disc rotation driving unit which holds

the two iﬂfo%ﬁat?élp)%h‘lﬁfr%slﬁgéi REat didcdah BE kER AR ifforPHk MBE of RktGForh YHedight

ultraviolet curable conposition and rotates the two disc substrates in the
circunferential direction. Wien the two disc substrates are rotated in the
ci rcunf éPB%fi al direction, a centrifugal force is applied to the
ultraviolet curable conposition present between the disc substrates and the
10 conposi t i checophinmtisthe disc meanufagiugiag deviezof Ysah angiherembariment of #§ t he
concentric shape thereof Accordingly, an adhesive |ayer having a uniform

wi dt | i sntioR0t ReirvRAbId et B8 bprealifd Sévicesdobirisat £disorotutdraing waps
t her ebet ween. BRI EF DESCRI PTI OF THE DRAW NGS 15 Sone of the features and

advant agas .0 i.nveqnt i i TR . L |k DR SR e
appar ent i phe bR e M8 Ee 8RR AL R IRRRRELE S RRIRIG wht bl
acconpanying drawi ngs, in which: FIG | _is a .schenmatic¢ diagramshow ng a
pl an vi &Hr 55’?3 ¢qmapasitianand ratatss thetwgliscsypstiptesdn twggﬁrﬁ?tiagalrﬁ‘ét{ﬂnce
according to an enbodi nent of the present invention, 20 FIG 2 is a
schemat i Whet thgrermdsscoubstoptes asé vidated imvthoéirqumdfersntial clingetéong b comrifiygal fazes ison
devi ce-,
applied to the ultraviolet curable composition present between the disc substrates and the
10  composition spreads in the radius direction while maintaining the concentric shape thereof.
Accordingly, an adhesive layer having a uniform width is formed between the entire disc

substrates without any gaps therebetween.

BRIEF DESCRIPTION OF THE DRAWINGS
15 Some of the features and advantages of the invention having been described, others
i will become apparent from the detailed de§cription which follows, and from the
accompanying drawings, in which:
FIG. 1 is a schematic diagram showing a plan view of the structure of an optical disc
manufacturing device according to an embodiment of the present invention;
20 FIG. 2 is a schematic diagram showing a side view of the structure of an application
device;
FIG. 3 is a schematic diagram showing a side view of the structure of an ultraviolet
light radiation device;

FIG. 4 is a schematic diagram showing a side view of the structure of a spreading



FIG 3 is a schematic diagram showing a side view of the structure of ZfhJAN 2004

ultraviolet |light radiation device; FIG 4 is a schematic di agram show ng
a side view of the structure of a spreading 2 0 JAN 2004 15 device; FIG 5
is a schematic di agram showi ng a plan view of the structure of another

.optical disc manufacturing device including a flatness maintaining stage;

FIG 6 is a schematic di agram show ng 4°side view of the structure of a
flatness 5 nmamintaining device; FIG 7A is a schematic diagram showi ng a
pl an vi edevk; t he structure of the flatness maintaining device; FIG 7B is
a schematic di agram showi ng a side view of the structure of the fl atness

mai ntai ni Ng 48y 66 1 R mblc AldRm 80 wWifg 8 DaareewbAde aiFictelR@Manathedspiicak ep i n

t he adhering process according to the second enbodi nent of the present
i nvention. DESCRI PTI ON OF .Tlé{E PREE It?RED E/Eq?] S The invention
sumar | Z8% BEBTRCUHRE depesinaiudine e AR NGE S128F s may be 15 better

understood by referring to the follow ng detail ed description, which should
be read wit FlGebds &scematic dingrane swing g sidg vievaek th structere of adlaesed
description of particular preferred enbodi nents, set out below to enable
one t0 byhih@idagldéige;particul ar inplenentations of the invention, is not
intended to limt the enunerated clains, but to serve as particular

exanpl es of t Lpvention. 20, The firs g;?a‘}. I Lgr tho AhiAgsr esent
i nvention w I}%]%bzgdégé?kﬁ%%%l%éismgp%r'IS%(\SA\EIEE'% uglhélﬂg%gﬂ%a%ﬁﬁ?%%t urlhng pr%cess of
a DVD as an example. FIG | is a schematic di agram show ng the structure of

a DVD neR#éipREung fevjce;

FIG. 7B is a schematic diagram showing a side view of the structure of the flatness
maintaining device; and
10 FIGS. 8A to 8D are diagrams showing each step in the adhering process according to

the second embodiment of the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
The invention summarized above and defined by the enumerated claims may be
15  better understood by referring to the following detailed description, which should be read
with reference to the accompanying drawings. This detailed description of particular
preferred embodiments, set out below to enable one to build and use particular
implementations of the invention, is not intended to limit the enumerated claims, but to serve
as particular examples of the invention.
20 The first embodiment according to the present invention will be described as follows
by using a manufacturing process of a DVD as an example.
FIG. 1 is a schematic diagram showing the structure of a DVD manufacturing
device. In FIG. 1, the device includes a disc substrate inlet unit R1, a disc producing unit

R2, a disc inspection unit R3, and a disc outlet unit R4, all of which are accommodated in a



device. In FIG 1, the device includes a disc substrate inlet unit R[] BN 7004
di sc producing unit R2, a disc inspection unit R3, and a disc outlet unit
R4, .all of which are accompbdated in a 20 JAN 2004 16 housi ng not shown in
the'figure. The disc substrate inlet unit Rl includes a stock area Al and a
.take-out area A2. In the stock area A 1, two disc substrates 1 a and | b
whi ch are bonded so as to be one disc {& DVD) are separately stored in
disc holders 2 in a stacked state. In the take-out area A2, the 5 disc
subst r atlessihg aceshdwintinuhe figurare retained in the disc holders 2 are taken
out one by one. The disc producing unit R2 includes an application device
(an applicati gcns?g - QL& did bd & BiteQRY hreg AQanin
ultraviolet | ﬁgﬁ'z&ra I g%%lnmné]glr%s 13%,5193% aa%dk)l‘g{:hitrenagr;&ggg/i ce (an adhering
means) 5, a spreading devic a spreagdj.n an an edge cunin devi ce
7, and abs plasisren Adegf’?:g’sﬁ?‘ﬁ’ﬁﬁéte% w@h\%ﬁﬁa °88édss°a‘i§§f’i &M% A85H oni ¢
type ultraviolet 10 curable conposition onto an adhering surface of the

di sc sulBVDatwe skparafEhestoted imdisoheltlelsi2gh e stackedi sate.onindbs fake-ont argeiAds Be
ultraviolet light onto the disc substrate I a onto which the cationic type

ul travi Qiiﬁ.lsuﬁé’cfzﬁlé’al B £RMOFHikh 2 rBRfmel SfihedRRIHoRErs Tire 1a@h @it ag: Weotiece 5
adheres the disc substrate la, onto which the cationic type ultraviol et

bl i.tion has been . appli di 56 . q
e 1 The iRt T RE R h Spitsfid ASIGHAR MK EIGPrchPCee

disc 1. The edge curing device 7 carries ouf an edge cusin rocess for
e

t he di scanmitravielet lightgadiptionedgvics (an pltzpiofed lightrpdiatprseans A% been

subjected to the edge curing process, froma disc stacking/edge curing
st age D dewict i@ slileting nemests, anpreading dRSceafadpteading medn9 @, suedgacuiingt R4. The
di sc inspection unit R3 includes a disc inspection device 9 which inspects

the 20 givge 71afs adRis dBvites. t Me dpRidatin @dviddreappliesa tatichietyg shtravisldtet
unit R4 includes a non- defective product outlet part 10 which transfers a

0 S5ty NP A TR s 2o RIS e, R Py
radiation device 4 radiates ultraviolet light onto the disc substrate 1a onto which the cationic
type ultraviolet curable composition has been applied. The adhering device 5 adheres the
disc substrate 1a, onto which the cationic type ultraviolet curable composition has been
applied, to the disc substrate 1b to produce adisc 1. The spreading device 6 spreads the

15  composition between the disc 1. The edge curing device 7 carries out an edge curing
process for the disc 1. The transfer device 8 transfers the disc 1, which has been subjected
to the edge curing process, from a disc stacking/edge curing stage D to the disc inspection
unit R3 and to the disc outlet unit R4.

The disc inspection unit R3 includes a disc inspection device 9 which inspects the

20  disc 1 and determines the quality of the disc 1. The disc outlet unit R4 includes a non-
defective product outlet part 10 which transfers a disc 1, which has been determined to be
non-defective, to a subsequent process, and a defective product outlet part 11 which transfers

a disc 1, which has been determined to be defective, to a subsequent process.

Next, manufacturing processes of the disc 1 using the DVD manufacturing device



a disc 1, which has been determined to be defective, to a subsequent 7 JAN 2004
process. Next, manufacturing processes of the disc | using the DvD

manuf acturing device 2 0 JAN 2004 17 having the above-nenti oned
configuration will be explained. First, the disc substrates la stacked in
.the stock area Al are supplied to the disc producing unit R2. In the stock
area Al, a plurality of the disc substtates | a are stacked on the disc

hol der 2 and when the disc holder 2 is noved fromthe stock area Al to the

t ake- outhasimarthaalhde-mésioded cordfignsttioatvall be axploiwad.ed at the top of the stack

is transferred to a substrate supply position Bl on an application stage

B by a conveyafs HEARS sMirls 1 $stAQed MR atddn ] dre guitied b et dikte di sc

substrate | a’i's ’conveyewgto t?1e application stage B, it is turned around

by a reversing device 12 This is hecause.the.di.sc substrat r

st ored VRTP%‘CE’F?&W“ iig aé’n‘@? stgk agp e@EH’F"j@'ﬂ mﬁ&?ﬁﬁ\fﬁﬁ%al{eﬁqﬁ %ge é?%gg Ogr ea Al
in order to prevent the attachment of foreign materials or particles onto
t he adheht digc balden? esd whtretheahss liokden Rgomaped 3@1@1 thestegkeareaiid do dhedaks-abtes | b.
The disc substrates Ib are turned around by a reversing device 12 when

conveyedyrinab e agbenbitiecdRMosedat tHORp Y 8t Edtksd tratsteriedao awhbaiatdapplyeen
transferred to the substrate supply position B1 15 is noved to an

s 7 of RSHRR ] bR AR BER kAR AR uhieR PR PR i e 0% B

cationic_type ultraviolet curable conposition Sis applied to the adhering
surface #89%-he disc substrate |a, which has been noved to the adhesive
conposi tion application position B2, by the application device 3 so as to
be in a ring sWhpethedisssubsirate hajiszoneryed i Wieepplicatiprestage B, it fctuged @round
substrate | a. Note 20 that a conposition having a |ight absorption

coef fi cigt reQérsifpQitlicd 1% 10Bishs Becaiise the dist Buldtratenvehrengirél wititoeir bet ween
about 310 - 340 nmis used as the cationic type ultraviolet curable

Comes! f/ééiﬁgﬁr% sptls ARingldobaWaR] Blthe WoaPLEa AQTRORIe} tcfte Y thédRrabRthdhngd Dy
foreign nlxaterials or particles onto the adhering surfaces. The same is also applied to the
disc substrates 1b.  The disc substrates 1b are turned around by a reversing device 12 when
conveyed to the adhering device 5.
The disc substrate 1a, which has been transferred to the substrate supply position Bl

15 is moved to an adhesive composition application position B2 when the application stage B is
rotated in the direction indicated by the arrow in the figure. A cationic type ultraviolet
curable composition § is applied to the adhering surface of the disc substrate 1a, which has
been moved to the adhesive composition application position B2, by the application device 3
50 as to be in a ring shape which forming a concentric circle with the disc substrate la. Note

20  that a composition having a light absorption coefficient of about 2 X 10°m™ orlessina

wavelength region between about 310 - 340 nm is used as the cationic type ultraviolet curable
composition S.  Such an ultraviolet curable composition may be obtained by selectively
using a material having a relatively small light absorption coefficient at 350 nm or Jess as

photocationic polymerization initiator.



using a material having a relatively small |ight absorption coefficieng ja§ 2004
350 nmor |less as photocationic polynerization initiator. 2 0 JAN 2004 18
The, di sc substrate | a on which the cationic type ultraviolet curable
conposition S has been applied is transferred to a substrate transfer

..position B3 when the application stage, B is further rotated. The disc

substrate 1 a which has been noved to the substrate transfer position B3
is tenmporarily stopped at this position, and ultraviolet light is radiated
fromthe 5 ul flihavisslsebstateyhe o whiich theatignigityns Wiraviglal crsable ORISR X t ype
ultraviolet curable conposition S. The disc substrate |la onto which the

ul travi qia%eénia%?tiemwn@féheaﬁﬁahﬁ)sﬁ-,ﬁe%ﬁﬁw@@nfoﬁa Bihehenatbepplivgtictestagee 5 by
a transfer nea not shown in the figure. I'n the adhering device 5, the

2 &7 ansALk SRERIOIIA < AR Aoa gUeS B et PR e K@ HenBkER 10 Y

standby, and the disc substrates 1 a and 1 b are honded w th 52{?}” adheri ng
sur f acegosition B ie sahporanilyistopyechatithis pesitiparand ultiaviolellightisredialed &iomuthf o
conposition S so as to formthe disc 1. Prior to the transfer of the disc I

to the digsisbEskitpaliatmaleoitsdngwaldadie dAibyic aypetulteavidlercunaidasompdsitsimown i n
the figure, the disc | is transferred to the spreading device 6. In the

spreadi g 4YIgE Spstdle1£60b e Bl Grplvidifidight 86 fadlafedibithited glund ed at a

hi gh speed int Ircunferential directron so that a spreadi ng process
is carried out using centrifugal force. .Dyri this process, the center of
the di s@dasrHgdexics ?Ea%ﬁfg%éasm Ol”ﬁé’%)dﬁffp@% disc substrate 1 b by
aligning the central hole of the disc substrate | a with that of the disc
substrate | bln gifeashetitedesprecn dhadjspsubsiats 1biwhickihasceen randlemshranthy (o

t he di sc stacking/edge curing 20 stage D. On the di sc stacking/edge curing

st age Djaleh®ut @reaCATBY @ @afisfer megsios ipsadinithe fifiee and wmederantd, slpution ect i on
with an equal interval between each other, and the disc | is first

t Lgﬁ!gr ggs'faﬁlg‘)yg gpg élfn&?sgglﬁﬁtrﬁgg flefnd1d 8¢ dbastadbitheh agkdring sBffades fainddach On
other via the cationic type ultraviolet curable composition S so as to form the disc 1.

Prior to the transfer of the disc 1 to the disc stacking/edge curing stage D by a
transfer means not shown in the figure, the disc 1 is transferred to the spreading device 6. In
the spreading device 6, the central hole of the disc 1 is held and rotated at a high speed in the

15  circumferential direction so that a spreading process is carried out using centrifugal force.

4 During this process, the center of the disc substrate 1a is aligned with that of the disc
substrate 1b by aligning the central hole of the disc substrate 1a with that of the disc substrate
1b.

After the spreading process, the disc 1 is transferred to the disc stacking/edge curing
20 stageD. On thedisc stacking/edée curing stage D, the disc holders 2 are disposed in the
circumferential direction with an equal interval between each other, and the disc 1 is first
transferred onto the disc holder 2 located at a stacking position D1.  On the disc holder 2, a

plurality of the discs 1, which are transferred by a transferring device (not shown in the

figure) one by one, are stacked alternately with rigid discs G.



plurality of the discs 1, which are transferred by a transferring devi g8 JAN 2004
(not shown in the figure) one by one, are stacked alternately with rigid
discs G 2 0 JAN 2004 19 The disc holder 2, retaining a plurality of the
discs 1 in a stacked state, is noved to a curing position D2 in accordance

.Wth the rotation of the disc stacki ng(lgdge curing stage D. In the curing

position D2, a plurality of the discs are left for a predeterm ned period
in a stacked state on the disc holder 2, and a _curing process of érhe
cationi ¢ type Thetdisioddes®, retainibg @ phiralitnebterdizss 1 3n p stagksd ialg 16 MOV

curing process may be carried out when the discs 1 are noved to curing

posi ti onsyikB poffen BGn BEcor@@eE Hath 1 fiofetioh @ f diesdisdwidcltarg/edge nuancgagtdice with
the rotation of the disc stacking/edge curing stage D. After the curing

process.  the, dl,565 bR LLADSLSLE 8 di@s 30 PHAGNPRhaGmRREd bt iPa

t oget her I'n"accordance w e rotation of the disc

st acki ng/ edge 10 curing stage D. At the edge ating .position. a.portion
of the cwackehstateropgbe dise haldFo?.@pd a cUFRSPOCESS ﬁﬁ%lgﬁg&yncdﬂ%"é‘%‘i e y of

an edge of the disc | is heated by the edge curing device 7, and the
curimg ofoniposition SesirkicdoutS iTheenfing prxessAidyere datreedamiy when therdisosrlgeess, t he
discs | are transferred to a separation position D6 together with the disc

hol der - 2nbJbdafi ¢al st T af PDALS P InithBe BisS BoldbRAE K Al With

curing age transfer device 8 has three arns 8a, 8b, and 8c which

are actuated in sy.nchrani z manner, apd when a disc | held by the disc
hol der Zt%Slf"t't‘tfﬂa“ %é‘&%%é??%ﬁ“ﬂ%@&gcei%ﬁngﬂgg? ‘transferred to the disc
i nspection device 9 by the arm 8b, another disc 1, which has been D

i nspect ed, is Afteribs edringcproesss.ibe dises e dansfomediogmsdee BRAUNEPOFEPE PPo or to

the defective product outlet part 11 by the arm Sc. A so, when the arns 8b
and 8c afogeth@twitingd didchmlder giid aciosdancvaR tiredothtiop of e discstadkaigdrsige2 at t he
separation position D6 are transferred to the stacking position DI by the

o T i Y skl el ol
curable composition S in the vicinity of an edge of the disc 1 is heated by the edge curing
device 7, and the curing of the composition S is enhanced.

After the edge curing process, the discs 1 are transferred to a separation position D6

together with the disc holder 2 in accordance with the rotation of the disc stacking/edge

15 curing stage D. The transfer device 8 has three arms 8a, 8b, and 8c which are actuated in a
synchronized manner, and when a disc 1 held by the disc holder 2 at the separation position
D6 is transferred to the disc inspection device 9 by the arm 8b, another disc 1, which bas been
inspected, is transferred to the non-defective product outlet part 10 or to the defective product
outlet part 11 by the arm 8c.  Also, when the arms 8b and 8c are returned, the ngid discs G

20  held by the disc holder 2 at the separation position D6 are transferred to the stacking position
D1 by the arm 8a so that they are stacked alternately with the discs 1 which are transferred
from the adhering device 5 one by one.

Discs which have been determined to be defective by the disc inspection device 9 are

removed from the normal line, and only the discs which have been determined to be non-



Di scs which have been deternmined to be defective by the disc inspecti @ JAN 2004
device 9 are renoved fromthe normal line, and only the discs which have
been determned to be non 2 0 JAN 2004 20 defective are stacked on the

di sc hol der 2 disposed at the non-defective product outlet part 10 and

..transferred to the subsequent process together with the disc holder 2. In

the manner mentioned above, the discs 40 are stacked on the disc hol der 2

alternately with the rigid disc G at the disc stacking/edge curing stage D,
and t he defietiivegarb spackedassthetlist heldet 2 disposst] et the moatskefecivnpreduat oaet 28 arri ed
out as well as the heating process of the ultraviolet curable conposition

at the onglbagerROobihoRink el BodsS gt @EPARh tienisd Iolbeat ed  toget her wi th

the dis 2 and cure ment i oned above, a certain anpbunt of tinme

[ ired f h i oni. I [ [ I ' X bl
comos 1 on SV Begurogpreiaey SRuTa T cs) A b Mo 20 ©

thereof, and, during that period, it is inportant to ngintain the disc | in
a st at eltematehyi whh the rifiid dise G @rhedisestecking/edesiciune $182¢ Reai 8 Y t hat no
distortion or deformation of the disc | is caused during or after the

curi g9 gfodebeofaREmmEiol@Rurable cwaipsiden atd cafriedfout hewalb aythe hastong poergs b an
enbodi nent of the present invention, the configuration of the stage D nmay

be nodifje such as,t . i : [ LM dHditiéniié hédtsl a

{1 at nes ST AR 3o R R o e P HELPTRR PR IRM TSRS £
7A, and 7B are schematic di agrans show ng a di sc manufacturing device

havi ng dogetheamithtbe dise heldens ﬁ@‘fﬁl‘gﬁice, and a flatness maintaining unit. In
this device, a flatness nmaintaining stage including a flatness maintaining
devi ce 20 and Az rhémioned sbavei atertain mgowniof timeds avirediton therafiemld of the di sc
stacki ng/ edge curing stage D. 20 In the disc manufacturing device shown in

FI GS. 5 alth&izatibieryp Shraviclét cokibldcdmisition S obecompheelytiredufiedtbe cur abl e
conposi tion S has been spread, is transferred to the edge curing device 7
?Pglsb]:ag@})re%}lgg %}(g}:'e&gth&lebf, %}{8,04\1%1;; Y iel‘?tﬂﬂ i€ Bhpdrd¥Btdthhiadl @€ disaWsh al S
state in which no distortion stress is applied to the disc 1 so that no distortion or deformation
of the disc 1 is caused during or after the curing of the composition.
In consideration of the above, according to an embodiment of the present invention,
the configuration of the stage D may be modified, such as to one having a flatness
15  maintaining unit and a flatness maintaining device which will be described as follows.
FIGS. 5, 6, 7A, and 7B are schematic diagrams showing a disc manufacturing device having a
flatness maintaining device, and a flatness maintaining unit. In this device, a flatness
maintaining stage including a flatness maintaining device 20 and a flatness maintaining unit
is provided instead of the disc stacking/edge curing stage D.
20 In the disc manufacturing device shown in FIGS. 5 and 6, the disc 1 on which the
cationic type ultraviolet curable composition S has been spread, is transferred to the edge
curing device 7 and light containing ultraviolet rays and heat rays (infrared rays) is flashed

onto the composition S from the front and the back of the disc 1. At that time, the radiation

of light is also carried out for the edge of the disc 1 by using, for instance, reflecting mirrors.



onto the conposition S fromthe front and the back of the disc 1. At tJgyAN 2004
time, the radiation of light is also carried out for the edge of the disc

| by using, for instance, reflecting mrrors. 2 0 JAN 2004 21 In this

manner, curing of the cationic type ultraviolet curable conposition S in

..the vicinity of the edge of the disc i s enhanced, and protrusion of the
conposition fromthe edge is prevented. Al so, since the conposition is

heated by using the heat rays, the tinme required for curing the entire

cat i oni dnthipmanhéry awing dthacatiohicdypeoiisodelel aratde peyPesIoHD it BRXEINY o ¢ or
bei ng subjected to this process in the edge curing device 7, the disc | is

transf engedilQrifedifd fi@nandEn) Mdgrothizibndd \the@natbsitibhdrdn deredgs ismai nt ai ni ng
device 20 1'ncludes a transfer path 21 of a predeterm ned |length and a

pr acot oPFRE paL iR ialPiGh BRER oMb g R AATR L ORI AR 2

flat plate shape having holes 85 and 86 is di sposed_on the tog f the 10

f I at nes Jonairmgahaentige gaiqnigpe Biv@vioks carable compesipgn §imaybe fihﬁﬂg"e%r at state,
on the hol ding menber 87 by air-suction using a fan 84 which is

accognodat ed iATidribeirflsabjeess torhispraiess ingrheindge Bing dévide 7)tbk dwgd 15 s suppl i ed
to a driving unit of the fan 84 by el ectrodes 89 which contact with a

cont act tf'aé%{‘r%@gfthg f}ﬁinaﬁm\ﬂﬁ];dg@n%gt@ﬁééz%ﬂ el hbinRiigivkdedicabong t he

over.al | the trans The disc 1 is first transferred

onto the fl atness intaj,ning unit 80 located, 15 af a [t D Wi o @
first pdnele es??’%‘ﬁgc?ﬁ@t&&%ﬁﬁ%é?&beé’?ﬂ’egier@barfdsa a%tpéﬁsr%%ﬁ%ﬁﬁ**gnﬁ%q ﬂ?‘ﬁé
menber 87 of the flatness naintaining unit 80 in a flat Is@te. Thﬁaflatness
mai nt ai mhengs onithe B@nsfertpathid Inaj arpmedetrmined speeds e ehsshe VA FIGR A Bt B-ehe
transfer path 21 of the flatness maintaining device as nentioned above and
a pl ur allioldin@fnetrter 87 bis Nesslateshapedianing golenidt and@ 86 iodiepased ohthettopakther pat h
21 to an end point (a second point) 20 23. The transfer path 21 of the

flagges Sﬂaﬁ?&!s@hﬁ&ﬂﬁiﬂglgqﬁw R argPihk FisdaSh HIfHB tn 4 hat stie rithahbldihg hémbdie
flatness maintaining units 80 may be noved in a row fromthe highest

s T R A DG Ty, B2 S0 ad R ated H e Mo h R InaRREsh g unkfse. o s 1
A dc voltage is supplied to a driving unit of the fan 84 by electrodes 89 which contact with a
contact electrode (not shown in the figure) which is provided along the overall length of the
transfer path 21.  The disc 1 is first transferred onto the flatness maintaining unit 80 Jocated

15  ata starting point (a first point) 22 of the transfer path 21 and is retained on the holding
; member 87 of the flatness maintaining unit 80 in a flat state.

The flatness maintaining unit 80 retaining the disc 1 is sequentially sent onto the
transfer path 21 of the flatness maintaining device as mentioned above and a plurality of the
flatness maintaining units 80 move on the transfer path 21 to an end point (a second point)

20 23. The transfer path 21 of the flatness maintaining device 20 is designed so that a plurality
of the flatness maintaining units 80 may be moved in a row from the highest position 21 to
the lowest position thereof. During that period, the disc 1 on the flatness maintaining vnit

80 is maintained in a flat state for a certain period of time and curing of the cationic type

ultraviolet curable composition proceeds so that the disc substrates 1a and 1b are bonded



80 is maintained in a flat state for a certain period of time and cur g fgAdfi004
the cationic type wultraviolet curable conposition proceeds so that the
disc substrates | a and 1 b are bonded 2 0 JAN 2004 22 having an excel |l ent
degree of flatness without being deforned or distorted. After being
-subjected to this process in the flat s mai ntaining device 20, the disc |
is renoved fromthe flatness maintai n{% unit 80 at the end point 23 and is
transferred to the disc inspection device 9, 5 According to this
enbodi nbatingan ekeslienidagraess flatnges withgut bpigs geformed pPHEsONESt point) 22  and
the end point (the second point) 23 of the transfer path 21 are located at
the same posifiepBeindshiecttd® WHisgrocksd i thalsheRuhaiftaming devidel 24, thegisc 1
mai ntai ning unit 80, another disc 1 is nounted on the flatness naintaining

unit 80. Accordin o] e I : ' j dh@s a
means fé?revaéng&ti‘Fﬁa{rbgsstlﬁ%% ngﬂgé‘&m% ?@%4‘%2@@‘3@ %ﬁ%”!dﬁgt‘%‘éﬁ%@ to the
fl at ness mai ntaining device 20, and fromthe flatness naintaining device
20 to tl@escdﬂ%?écﬁl%lsfﬂféféﬁei%n device 9. Also, the disc | is transferred to

ei ther the non-defective product outlet part 10 or the defective product
outl gt part Bbchrdinp tohkis@imbodimeapettht invedion, dle Bartipg phiat (thafisst peindeédi ce 8.
The transfer device 8 has three arns 8a, 8b, and Sc which are actuated in a

15 synchpg mcézgngiﬂg)g‘ﬂgg{é ’SF&HIQ p\tﬁﬂgj‘zi bandlirafstdr jadh 17 A8 Rtded tHeGatiae 1 at ness

mai nt ai ni ng rom edge curing device 7 by the arm 8a, another
disc 1 is taken from.t.h

ut fl at ness i.ntaini unit . L&y i ved
at the &HYPGi nf‘?‘%tthhsl‘:Hels k&R QH Orﬂél?etqﬁaﬂe%fn al”ﬁ%nﬂ%a‘{nhtg@é E“M\Arlrlx.i‘lg'ntl ai ni ng
device 20, by the arm8b so as to be transferred to the disc inspection
devi ce 95 moppted op theaflainess maintainingiBit 8k sc 1, whose inspection has been
conpleted, is transferred to 20 either the non-defective product outlet
part 10 or thevcdefdded iovke pnboiimieny telteinsferdevidel8 syusehas a meansgor The di scs
whi ch have been determned to be defective by the disc inspection device
10 transferring the disc 1 from the edge curing device 7 to the flatness maintaining device 20,
and from the flatness maintaining device 20 to the disc inspection device 9. Also, the disc 1
is transferred to either the non-defective product outlet part 10 or the defective product outlet
part 11 from the disc inspection device 9 by the transfer device 8.
The transfer device 8 has three arms 8a, 8b, and 8¢ which are actuated in a
15  synchronized manner, and when the disc 1 is transferred to the flatness maintaining device 20
from the edge curing device 7 by the arm 8a, another disc 1 is taken out from the flatness
maintaining unit 80, which arrived at the end point 23 of the transfer path 21 of the flatness
maintaining device 20, by the arm 8b so as to be transferred to the disc inspection device 9.
At the same time, another disc 1, whose inspection has been completed, 1s transferred to
20 either the non-defective product outlet part 10 or the defective product outlet part 11 by the
arm 8&c.
The discs which have been determined to be defective by the disc inspéction device

9 are removed from the norma! line, and only the discs which have been determined to be

non-defective are stacked on the disc holder 2 disposed at the non-defective product outlet



9 are renoved fromthe normal line, and only the discs which have beer [ JAN 2004
determ ned to be non-defective are stacked on the disc holder 2 disposed

at the non-defective product outlet 2 0 JAN 2004 23 part 10 and

transferred to the subsequent process together with the disc hol der 2.

..Next, the application device 3, which gﬁpl ies a cationic type ultraviolet

curabl e conposition onto an adhering rface of the disc substrate 1a in
t he DVD nmanufacturing device substantially having the above-nenti oned
conf i gur atrt d andvrkisferecdetr Pheasubsaguer precesiogrihervith te disc hoder 2ppl i cati on
device 3 includes a punp nenber (a discharge nenber) 30 and a disc

substrate 1ot aNeoh ufdnplibioRmaebies 3 38micl bplies ERat@ID8pe Araviblehzaties a

cationic type ultravi olet curable conposition toward an adhering surface of

he di b I f .m i1i '
compos! { FOTPARHTI e PR AL GRE BB el AL g HLBP DD P ARIRRCE

substrate rotation driving nenber 35 10 rotates the disc sijbstrate la in
the circdevies arbsiaatiallyi baving the abavetmentignebeInpgualApoEEk hegp tication
position B2. The punp nmenber 30 includes a nozzle 31 fromwhich the

cati ogi c type Wlstsh@wh FIG. 2C tHeabplicationdeded 3 archidss &l psmpaneyelebr (A Hischrogez| e 31
is disposed with its end portion facing downward. The punp nenber 30 is

fixed to a Hﬂ’%ls}i 4d QR M8 ﬁxbgt?zﬁ? ﬁ@%ﬂ%@"ﬁ%@‘%b&m' NgFg l8mpandhbérsol ocat ed

near the &t eri'ng surface o trate la which'is noved to the
adhesi ve _conposition, application position B2. The disc,substrat ation
driving ﬁ@ﬁ}éﬁige%cqnﬁ&%mgaﬁﬂeﬂgﬁ@ﬁFrﬁ?i‘BE?S‘tfs%’ 1wardan adheyps, urﬁaﬁ? £ f , and
may be integrally formed with the application stage B. The hol ding nenber
36 ret ai Wiscishiestoiteska o sitpredeterinznedpositinn hbthe péhasivewoBRosigon peplicaheni ve
conposition 20 application position B2, by-holding the central hole

t her eof . THBoKBDGNMBe bffilication $taiedd.eSThedisc subbtetitapiakmbirivigSmembet Her wi t h
the disc substrate )a in the circunferential direction. Next, the

oper ag I on.Qfs e aPRILEAL 1 2th A€ KirEEn Rt dicliifatahO ¥ tbApestion
application position B2.

The pump member 30 includes a nozzle 31 from which the cationic type ultraviolet
curable composition is discharged. The nozzle 31 is disposed with its end portion facing
downward. The pump member 30 is fixed to a position where the end portion of the nozzle

15 31 is located near the adhering surface of the disc substrate 1a which is moved to the adhesive
composition application position B2.

The disc substrate rotation driving member 35 includes a holding member 36 and a
driving unit 37, and may be integrally formed with the application stage B. The holding
member 36 retains the disc substrate 1a, which has been moved to the adhesive composition

20  application position B2, by holding the central hole thereof. The driving unit 37 rotates the
holding member 36 together with the diéc substrate 1a in the circumferential direction.

Next, the operation of the application device 3 having the above-mentioned
configuration will be described. The central hole of the disc substrate la which has been

moved to the adhesive composition application position B2 is held by the holding member



configuration will be described. The central hole of the disc substrate {j s 00
whi ch has been noved to the adhesive conposition application position B2

is held by the holding nenber 20 JAN 2004 24 36. Then, the cationic type
ultraviolet curable conposition is discharged fromthe tip of the nozzle

..31 to the adhering surface of the disc substrate | a. The disc substrate
rotation driving nenber 35 rotates t he24i sc substrate ]a in the

circunferential direction thereof in synchronization with the discharge of

t he cat i36ni Thénpise cbionictypevilakeblet curable eompogwi isidishargohiomebe§p 2f e31. At
that tinme, the tine required for discharging an anount of the cationic type

ul traviaql | gg%(?- b OB (HEARE SMHrafeQla, adhesion fromthe nozzle 31
is const?lg%ttle ?ﬂ‘?ﬁlg%fignp %ﬁ?re of the cationic type ultraviolet curable

conposition satisfies predetermned condjti@ns. . Accordinal t i ving
unit 37 is ¢ FrdéﬂclséEﬁ%e thl%ﬂontd{‘}'g”ﬁirg?n ‘H@gtlPtg{eé?l'feaél?éo{?%ts%%eé)ta:grf:t réy one
time during the period of tinme 10 which is required for the djscharge of
the cat iciroumfergmial dir¢atiamithdreof in synshiamizatiop véthithedischarge afithe caueRHAYPE  he
cationic type ultraviolet curable conposition is applied onto the disc

substr at@rdvidlet dhrdblé LHHpSIERLRIR 1K ndz51eCHNC itthiat Gimd, tHe tinhereduised Bubstrat e |
a. As expl ai ned above, according to the application device 3 in this

enbodi mept, since the. cahionic. i L £nGR Lfgon may be
appl i ed FFOFELEATARIBY nghgs?gh?cndéﬁﬁgumfyoa ﬁgia:mneg&y LPr?JP ace o?&%ﬁ% di sc
substrate | a, problens, such as disturbance of the dischar at are
not caugdbesignremahanerzied)sicanitand 113‘%5 [STRRELFIBAS ogg]gccgggnﬁéypeg@trg EBved.
Next, the ultraviolet radiation device 4, which radiates ultraviolet |ight
ont o t heuslibkoconspisitionattisfiesprateteomisei chnditiensc atAcopidingly; pee diivipgynip fé4s
curabl e conposition has been applied, w/ll be explained. 20 As shown in

FIG 3, dhiifoldidoanitahetist 2dbsthiea re@Ms eRacllyione hindesming gl padrafemet0 and a
mask menber (a radiation region restriction nenber) 45. The |ight sources

égt Iigg: g&r}fi'g,hpllélr% rlﬁ%/egi\(}llog étltdlsg;ﬁ%rgg Pgﬁnetcgﬁorﬁj: pe SRS 1A Rrdbfe cAfp il Cly the
this manner, the cationic type ultraviolet curable composition is applied onto the disc
substrate 1a in a ring shape which is concentric with the disc substrate la.
As explained above, according to the application device 3 in this embodiment, since
the cationic type ultraviolet curable composition may be applied from a position close to the
15  adhering surface of the disc substrate 1a, problems, such as disturbance of the discharge path,

are not caused and the accuracy in the application process may be improved.

Next, the ultraviolet radiation device 4, which radiates ultraviolet light onto the disc
substrate 1a onto which the cationic type ultraviolet curable composition has been applied,

will be explained.

20 As shown in FIG. 3, the ultraviolet radiation device 4 includes light sources 40 and a
mask member (a radiation region restriction member) 45.  The light sources 40 radiate
ultraviolet light onto the disc substrate 1a, onto which the cationic type ultraviolet curable
composition S has been applied, at the substrate transfer position B3 on the application stage

B. The mask member 45 restricts the radiation region of the ultraviolet light from the light



conposition S has been applied, at the substrate transfer position B37@nJAN 2004
the application stage B. The mask nenber 45 restricts the radiation region
of the ultraviolet light fromthe light 2 0 JAN 2004 25 sources 40 to only
the cationic type ultraviolet curable conposition S. In this enbodi nent, a

..flash type |l anp device ("SBC 13", a product of Ushio Inc.) is adapted as

the light sources 40, and the |anp devdze is di sposed directly above the
substrate transfer position B3. 5 As shown in FIG 3, the mask nenber 45
i s di sposeed4d wemly theecatippikitgehilioavidetagsbldanpsitios S i ght sources 40 so as
to be parallel to the disc substrate 1 a which has been transferred to the

substrate tranghgl eﬂeﬁaih{eﬂﬁgﬁlgaﬁ% g@@ 1R HeviRDSBC 43" haFoduct bNUsKEbARErs

openi ng 46 which matches t of the cationic type ultraviolet curable

conposi ta98Meat e gt auesiadOr Hsh, B VES ‘L RreRy e ot U eBfey

surface cannot be viewed fromthe radiation direction of the wultraviolet
| i ght. Ittansfer postfi@rBBl e that the mask nmenber 45 be made of a material which
does not easily absorb light energy of ultraviolet |ight, visual |ight,

and gnfrared |AQiNowhiQPIGIE thepRsidayined 45andispenee barwee@thel dpghicationfstaget i vi ty
over the entire wavel ength regi on of the above-nentioned 15 light. This is

because  f .1 er at %% the %rg LS 1.0 8858%d e tO the
absor pt iéoﬁn%&e |1‘|g§ °“é°r?838§? ﬁoeped?ag%fsegﬁ)gg r g% & trg r%g)r}ﬁ‘[l)e %f ornmed by heat
radi ated fromthe mask nenber 45. Next, ,}he oper at Egn ﬂ'fﬁst he ulht ravi ol et
light r deAnalerres tabgiselstutegansfrg priomBay el heynatk BERberdores §amgraredi 11 be
expl ai ned. 20 The disc substrate | a on which the cationic type ultraviolet
cur abl e apeninggistwlnch Batchesthesbapeaf e ationis tpeatsfvasletarabde edrepasitiny &t e
transfer position B3 in accordance with the rotation of the application
stage B.thdhBe &itF6 c&itSe fypt QlttaviblétTutablERefmpobitiyn Stcappedieaied tifir@ugh the
'10  opening 46 but the substrate surface cannot be viewed from the radiation direction of the
ultraviolet light.
It is preferable that the mask member 45 be made of a material which does not easily
absorb light energy of ultraviolet light, visual light, and infrared light from the lamp device
and have a high light reflectivity over the entire wavelength region of the above-mentioned
15 light. This is because if the temperature of the mask member 45 is increased due to the
absorption of light energy, the disc substrate 1a may be deformed by heat radiated from the
mask member 45.
Next, the operation of the ultraviolet light radiation device 4 having the above-
mentioned configuration will be explained.
20 The disc substrate 1a on which the cationic type ultraviolet curable composition S
has been applied is transferred to the substrate transfer position B3 in accordance with the
rotation of the application stage B. The disc substrate 1a is temporarily stopped at the

substrate transfer position B3 and ultraviolet light is flashed repeatedly onto the cationic type

ultraviolet curable composition S from the ultraviolet radiation device 4. The energy input



substrate transfer position B3 and ultraviolet light is flashed repeap@diAf 2004

onto the cationic type wultraviolet curable conposition S fromthe
ul t.ravi ol et radiation device 4. The energy input 2 0 JAN 2004 26 to the
| anp and the anmobunt of radiation in one radiation process may be adjusted

..in accordance with the curing sensitivity of the cationic type ultraviolet

curabl e conposition wused as the adhest®e, for exanpl e. As nentioned above,
due to the ultraviolet light radiation device 4, it becones 5 possible to

keep t heo ihaflanprand the anemet of radiatiay gr orefradibtgondirecssd mandy adiugwdithe i nfl uence
of heat fromthe light sources since the ultraviolet |light nmay be radi ated

onl y ONbok o€ Wit 'Eurﬁd?%?mmw é‘f"t%@Eﬁion?d&?;i@ﬁl&aﬁi@lﬂ@@&bbﬁe%n@oﬂﬁbﬁh has

been appli onto the a ing surface of t di sc substrate | a. Al so,
since a flash | agp,. which is adapted as the |ight sources 40, retains |ess
heat as useﬂoﬁSéBwﬁﬁéldet%rE\XWF-i nuously lighting type light source, it is
less likely that heat affects the disc substrate | a on the application
stage B or thdsoantionedatoypedud totheilpeplet light mdatioprgsyised BiPe®meHpl i ed
onto the adhering surface. In addition, the operation cost may be reduced

si nce t hessiReRIkdepThe RIFVRIatioN REderdhd RFerQdf thedisd | awlly franthe influesee difheat t hat
of a continuously lighting type light source. 15 Next, the spreading

dev1ce Bt sl ok oL eyl et et o

the dis es : “be expl ai ned "'wi t
ol il g YIRSt SRRk EPTEPOSEHIAY Y <Hrta DEETEpb e S N TSR 86 Hol d t ho
di sc substrates 1 a and 1 b which are 20 bonded by the cationic type
ul travi disetsulcsmaggblae conposition S, i.e., the disc 1, via the central hole
thereof. The driving unit 61 rotates the hol ding nmenber 60 together with
the disc 1 inalid)@inct b G5 Rnfy) ihadh id adfrdd Rnhe light sources 40, retains less heat as
10  compared to a continuously lighting type light source, it is less likely that heat affects the disc
substrate 1a on the application stage B or the cationic type ultraviolet curable composition S
applied onto the adhering surface. In addition, the operation cost may be reduced since the
amount of power consumption of the flash lamp is less than that of a continuously lighting
type light source.
15 Next, the spreading device 6 which is used for the spreading process of the disc 1, in
which the disc substrates 1a and 1b have been bonded, will be explained with reference to
FIG. 4.
As shown in FIG. 4, the spreading device 6 includes a holding member 60 and a
driving unit 61. The holding member 60 ho]dsl the disc substrates 1a and 1b which are
20  bonded by the cationic type ultraviolet curable composition S, i.e., the disc 1, via the central

hole thereof.  The driving unit 61 rotates the holding member 60 together with the disc 1 in

the circumferential direction.
The operation of the spreading device 6 having the above-mentioned configuration

will be described as follows. The central hole of the disc 1, which has been transferred to



The operation of the spreadi ng device 6 having the above-nenti oned 20JAN2W4
configuration w1l be described as follows. The central hole of the disc
1, which has been transferred to 2 0 JAN 2004 27 the spreading device 6,
is held by the holding nenber 60, and is rotated in the circunferenti al

.+direction by the driving unit 61. V%en¥5he disc | is rotated in the

circunferential direction, <centrifugat force is applied to the cationic
type ultraviolet curable conposition S which is present between _the.disc
subst r atlesspieadirgndkvicets, isheld bnthedwidiogmember &), prd iselaied 1n theeggopdgeaiial 5
direction while maintaining the concentric circle shape so that an adhesive

layer haykfthndy HRIHIE ol Ak NeBRed the HRE Meddietdmane tihanderatidudistiates | a
and | b without” any gap therebetween. As nentioned above, due to the

spreadi ng devi 6,.since, 1 cationic I ¥ :
conposi lc?rgﬁﬁgagﬁrgéaﬁgppﬁeq tr‘?g% %{’3‘.081‘3 er@?:/rgﬁglr? P%{‘lﬁéhﬁh&ﬁéﬁl gﬁ??&‘?ﬁhﬁé 10
concentric circle shape and since the adhesive | ayer havi ng %\Rﬁni f.orm

t hi cknegpsesent teowenadhe Biscwalstraten da and £b,ong she composition Sasspreaingne il any
gap therebetween, problens, such as the generation of a gap between the

di scssulskéineshilémantaihidgdhecdnoenric tindethapeise thay an adhepive dajenbavingre
cationic type ultraviolet curable conposition S, are not caused. Note that

al t houghy, g SPtRe;sUBih&FLLAIn bish bAREaCE D) hid HORMdRLAPghs adapted as

15 the sp g vice Inthis e Iment of the invention, it is

possible to use a press-type spreading device, which presses the disc 1
fr om bothfreie¥eeof the disc 1 as the spreading device 6. Next, a second
enbodi nent of the present invention will be described with reference to

FI GS. 8A t hr odgimeDioned abewes duatoche srrprdingdgyigsd. RERHBE CPEYUAHPE pl at e
menber 102 20 are used as exanples of the nenbers to be bonded (adhered),
and an exphadlat dupible sompokttidins spreadstin itk rafiiabdinatiing while npirtewingshber 102 to
an opening portion of the pipe nmenber 101. FIGS. 8A through 8D show each
st epoof LAGNRANAINY sHEERRE sREL Bk ARVl ayd? BaBBE BRMiform thickness is formed
between the disc substrates 1a and 1b without any gap therebetween, problems, such as the
generation of a gap between the disc substrates 1a and 1b due to an insufficiency in spreading
the cationic type ultraviolet curable composition S, are not caused.
Note that although a spin type device which utilizes centrifugal force is adapted as
15  the spreading device 6 in this embodiment of the invention, it is possible 1o use a press-type
spreading device, which presses the disc 1 from both sides of the disc 1 as the spreading
device 6.
Next, a second embodiment of the present invention will be described with reference
to FIGS. 8A through 8D. In this embodiment, a pipe member 101 and a plate member 102
20  are used as examples of the members to be bonded (adhered), and an explanation is made for
a method of bonding the plate member 102 to an opening portion of the pipe member 101.
FIGS. 8A through 8D show each step of the bonding method according to the second

embodiment of the present invention in sequence.

Although the pipe member 101 is a square pipe and the plate member 102 isin a



enbodi mrent of the present invention in sequence. Although the pipe ney@quZMA
101 is a square pipe and the plate nenber 102 is in a 2 0 JAN 2004 28

square shape for sealing the opening portion of the pipe nenber 10 1 in

this enbodinment, only a part of the pipe nenber 101 and a part of the

- plate nmenber 102 are shown in FIGS t hrough 8D for the conveni ence of

expl anation. Also, as shown in FIG 8A "~ a concave groove 101b is forned on
the entire end face 5 of the opening of the pipe nmenber 101, and the

hei ght cfuase grapg otsealinmothe openinpportion of te dipe merabad O pathis GBS | s

| ower than the height of a projected portion 101 c | ocated outside the

gr oovelQhh. a iyt SMBYPipeindthiler 18Pand & parpbidhe plaegrinemb0L2i zse Sharwren K160 a
shape which fits the shape of the projected portion 10 1 ¢ of the pipe

menber . in FlG 8 traviolet curable conposition 103 is
applied%gﬂigm@ﬁgig@¥@5H§QVgn8F3§£5%¥@%%$£1n this enbodi nent, a materi al

havi ng al i ght absorption coefficient of about 2 X 10§ M3 or.less.in a
wavel engt h r edilem apshaveein Hio 84, 39encavesgigoyid 41 iy Lgmed on thfeenting ?'?cg@ic%l et
curabl e conposition 103. Such an ultraviolet curable conposition may be

obt abnedfihe dpehingtof vied piptisienpenl (ot ihalheiphvofgprajectsd goitical Yole dedated] i ght
absorption coefficient at 350 nmor |ess as photocationic polynerization

initiat %‘éﬁideeltﬁg %b‘e%v@riﬁ%'is 18fvet thén metl{e?%\hi: ot £brofedteAoRti ORI e Sbdate@outfide @ppl i ed

isalit r than the space volunme 1n"the concave groove 101b so

pr o] cct BP0 b ABTIAAL G 8D A BeRTe: N2 raphs St ERRTRe e

subsequent spreadi ng process. Then, as shown in FIG 8C, ultraviolet |ight
i s radi dbeshapnobibepeojested pottion 481 el thepipe mankesdBbsi ti on whi ch has been
applied into the concave groove 10 1 b. Al though not shown in the figures,
t he ul travi ol ets shoghtin FiG. $& anadiraviclet airabdetdnypositihovid3 ihappdigd mitadheof t he
pi pe nenber 101 by using a nask which restricts the radiation

10 concave groove 101b. In this embodiment, a material having a light absorption coefficient

of about 2 X 10 m™' or less in a wavelength region between about 310 - 340 nm is used as the
ultraviolet curable composition 103.  Such an ultraviolet curable composition may be
obtained by selectively using a material having a relatively small light absorption coefficient
at 350 nm or less as photocationic polymerization initiator.

15 The amount of the ultraviolet curable composition 103 applied is a little larger than
the space volume in the concave groove 101b so that a part of the ultraviolet curable
composition 103 protrudes onto the projected portion 101a being compressed by the plate
member 1.02 in the subsequent spreading process.

Then, as shown in FIG. 8C, ultraviolet light is radiated onto the ultraviolet curable

20  composition which has been applied into the concave groove 101b.

Although not shown in the figures, the ultraviolet light may be radiated directly
above the opening of the pipe member 101 by using a mask which restricts the radiation
region of the ultraviolet light to only the ultraviolet curable composition 103.  The amount

of radiation of ultraviolet light may be adjusted in accordance with the curing sensitivity of



region of the ultraviolet light to only the ultraviolet curable corrpo?ntjmrmm
103. The ampbunt of radiation of ultraviolet |ight nmay be adjusted in
accordance with the curing sensitivity of 2 0 JAN 2004 29 the ultraviolet
curabl e conposition 103 used as the adhesive, for instance. As mentioned

~above, since it is possible to radiate @Itraviolet l'ight onto only the

ul traviol et curable conposition 103 whfth is applied in the concave groove
101b by using a mask in the ultraviolet radi ati on process, the pipe
menber ibdulrayiolee ckieble cammppsition )3 Bsedae tl@;ﬂfzfdgmlse der ipgtancef r om t he | i ght
source. As shown in FIG 81), the plate nenber 102 is engaged with the

openi ng porti o Iﬁéntmth@aPé\Féest%m%r ok8ibleab rRiaté GBrabilt dighoentebnlyltke avi ol et
light, and the plate nmenber 102 is pushed agai nst the projected portion 10

compos tqhafcﬂ%scq"%'fbﬁ@né%wioai@o3gv€scés Bk Gp Dot bl 9%’%8‘“%?"&?%2@%6 10

portion 10la. In this nmanner, the pipe nenber 10 1 and the ate nber 102
are bondeaskin thetuheaviolet hghtiradiationgupegss.ahe pipp sxmbep A0 LBy PRk %mé'twezs Q4Ve
groove 101b and on the projected portion 10la. Since the ultraviolet

cur abl e {EOMRRY dfileat £63 thelighteseé. not only in the concave 15 groove 10 1
b forned around the opening portion of the pipe nenber 10 1 but a] so on

the proj ected Qogtian, FG 15 ﬁ@hmge dr}x r;@eﬂg%gaﬁmﬁ%e fgﬂﬁkgtpbﬁmﬂ)ofate m

enber 102, thédrea 'Invol Ve ng t e two nmenbers 1 and 102 is

d, dh dh
i meot R HARGETIET LBlpoci b BRAC of SRGVREG eyt eRbOw A BRRFEIOA ol e

conposition 103 is formed around the entire opening portion of the pipe 20
menber Jfighediaghinst thapyojecigdbportine 1Btmefi thepime aaeeirer ﬂabs%ﬁlﬁb%l’%o%‘g?rposi tion
is enlarged and the efficiency in sealing the opening portion of the pipe
menber Ifdavlet higatt ab@poRnhe103lmhe tenchvicgreasell}b spreads onto the projected
10  portion 10]a.
In this manner, the pipe member 101 and the plate member 102 are bonded via the
ultraviolet curable composition 103 in the concave groove 101b and on the projected portion
10]a.
Since the ultraviolet curable composition 102 is present not only in the concave
15  groove 101b formed around the opening portion of the pipe member 101 but also on the
. projected portion 101a between the pipe member 101 and the plate member 102, the area
involved in bonding the two members 101 and 102 is increased, and hence, the adhesive
strength is also increased. Moreover, since the adhesive composition layer formed by the
ultraviolet curable composition 103 is formed around the entire opening portion of the pipe
20  member 101 without any gaps, the bonding area of the adhesive composition is enlarged and
the efficiency in sealing the opening portion of the pipe member 101 by the plate member 102
is increased.

Further, the bonding of the two members 101 and 102 may be carried out in a short

amount of time by applying the ultraviolet curable composition 103 and engaging the two



Further, the bonding of the two nmenbers 10 1 and 102 may be carried odtl JAN 7004

a short anount of tinme by applying The ultraviol et curable conposition 103

and engaging the two 2 0 JAN 2004 30 nenbers after the radiation of

ultraviolet light. In conparison, in a nethod in which a thernosetting

~type adhesive conposition is used instgﬁd of an ultraviolet curable
conposition, a few hours is required f curing in the bondi ng process.

Therefore, the tine required for the bonding process is extre Ly short in

the pr ocmsmbm@ﬁcuﬂln@dﬂ@o@t&fUﬂrﬂe’rﬂi@dlghéntlnéﬂm%somnm@ripﬂbﬁ IMPe5P @i ngl y,

the invention has various applications including a continuous process to

i mprove ﬁ)@ﬁnd&@ﬁﬂﬂ@}oﬂe\édh&’sﬁé"&f sitiohla$ @setl issttead|of BAuBRaviletexedbid € i n whi ch
t he pl ate nenber is bonded to the opening portion of the pipe nenber

ronber {0TBR BRI D8 Yt AdCor T B FedbronRlfe s TRERAERENAE  0°

of the |nvent| on may be applied to bondj ng, nenbers of vgrl ous types. Al so,
al t houghreqwcb@n&mngmaw@emsf%em%hﬁmrgwhapmﬁﬁﬁf ACHICRRAO i ce of the
openi ng of the pipe nmenber 101, which is a menber to be bonded, and the
ul t r c<’5VI otBbodimeailfehe RmoeMDSI t iARbordidigly, theappédritied hasvarfoms appia;avenSglnd@dl@g 101
b is acceptable not to forma concave portion in the nenber to be

be d d, i b lied 15 ont
Poaced Z0hriGuirbEaY iPnio BBl RERTBARKELET BEn 08 PPl ed 1o ey’

R case, nbér to be bonded may be pressed

t t Wh h th | t has b
appl f od S0 | naoEREA Al Bebhenmam Pl B oA A MR R dads SRR Aoy The

two nenbers are bonded in a state in vvhu;h the ultravjol.et CH"“@E‘
conposi t opemitgporteeel the pwadnenabra 18] isexplainedis theapove emBodiREY, aeq ¢
sealing property may be obtained. 20 Modreover, although a material having a
| i ght abesh pidniter opthiefmaniasitto bé bakiedima® b vifiad olnadified, andshé adhgrmavel engt h
regi on between about 310 - 340 nmis used as the ultraviolet curable

fggﬁﬁf Ltsh]%oh Rf HRENARBYE 1B Vel HPRL BTHRAGMP B mber 6 aBBROGpEd. O only
Also, although the concave groove 101b is formed around the end face of the
opening of the pipe member 101, which is a member to be bonded, and the ultraviolet curable
composition 103 is applied in the concave groove 101b, it is acceptable not to form a concave
portion in the member to be bonded, and the ultraviolet curable composition can be applied
15 ontoaflat face. In this case, the other member to be bonded may be pressed against a
portion onto which the ultraviolet curable composition has been applied so that the area of the
composition is expanded. Accordingly, the two members are bonded in a state in which the
uitraviolet curable composition has been spread, and a large adhering force and an excellent

sealing property may be obtained.

20 Moreover, although a material having a light absorption coefficient of about 2% 10°
m” or less in a wavelength region between about 310 - 340 num is used as the ultra\}iolet
curable composition in the above-mentioned embodiment, the composition only Tequires a
property which enables the composition to spread (expand) to a required area by a suitable

spreading method after the ultraviolet light radiation process. Accordingly, ultraviolet



property which enables the conposition to spread (expand) to a require@l( JAN 7004

area by a suitable spreading nethod after the ultraviolet |ight radiation

process. Accordingly, ultraviolet 2 0 JAN 2004 31 curable conpositions

ot her than the ones nentioned above may al so be utilized depending on such

~factors as the shape and size of the n$gbers to be bonded or the required
bondi ng state. Next, adhesive conpositions which nay be used according to

an enbodi nent of the present invention will be described.. SCfcco.din to

an enbodiurebie caphpashiong cther than ithawes msationgd apoyamayalse be yRlzed PERAID

curabl e conposition used as an adhesi ve conposition, any known conpositions

or  conbi,fRtdcaRsad thekkgle anblisizh ofitR radmbieadloche twndedior the rgjuired botding stelent i on
may be sel ected and wused. Exanpl es of such conpositions include an epoxy

resin containi a eat.i oni ' j ii | e
it ator.  ExdvatedheERuhosRel NERQER GRLE R Ay RP UBSdimend T
phot opol yneri zation initiator include a sulfoniumsalt, an iodoniurn salt,
and a direseniinyentioal will b desaritsAi ¢ pol ymeri zation type ultraviol et curable

conposi tion which contains a photocationic polynerization initiator and a
gl ycedyl et heradepptingpoaneniiesiimentay thegressadinasntan, asatationicdypowtgavilet on in
the present invention. In order to nake the conposition have a 15 |ight

absor pt i&gdb?f%ré{i%hf‘dﬁg%ga %%Q%Hhe%ve%éﬁﬁﬁ?smoh, @y kRS édinposimebengt h regi on

bet ween abou in particular, a photocationic polynerization

initiator havin rel.atiyely s . Light [Pt | G IR the
wavel endioﬂqbﬂr@éﬁogﬁﬂ‘ﬁéet(\wg’h%aaﬁ%ﬁ?ﬁ%wq C%ﬁ"é“%ﬁ?rﬁr@%/ﬁ%%&%g gﬁé{: ée%lleg% ajﬁlg ed.
Exanpl es of the initiator which may satisfy such, requirenents include an
oni um saised.whidsamples elowick corapesiiensarcludeAPeANOXY EG51TT ORARTE 8 CRUEC

di phenyl - 4- (phenyl t hi o) 20 phenyl sul foni um and triphenyl sulfonium or an
ar omat i qolhenkyidatioh sypelpharpdiypieeingtion intidomi uBxarbplss abitie cstiquiepsiyipeiizaioni um
and 4-nethyl phenyl -4 -(1 -nethyl ethyl) phenyliodonium and whose

ani 9pi C PAI thdiSpdBifieiZafion int@hbr inclvd&4lsulféMiRrsalt Xan iSdéhipRieay, and a

diazonium salt.

A cationic polymerization type ultraviolet curable composition which contains a
photocationic polymerization initiator and a glycidyl ether type epoxy resin may be used as an
adhesive composition in the present invention. In order to make the composition have a

15  light absorption coefficient of about 2 X 10°m™’ or less in a wavelength region between about
310 - 340 nm, in particular, a photocationic polymerization initiator having a relatively small
light absorption coefficient in the wavelength region between about 310 - 340 nm may be
selected and used. Examples of the initiator which may satisfy such requirements include an
onium salt whose cationic part is an aromatic sulfonium such as diphenyl-4-(phenylthio)

20  phenylsulfonium and triphenyl sulfonjum, or an aromatic iodonium such as diphenyl
iodonium, bis(dodecylphenyl) iodonium and 4-methylphenyl-4-(1-methylethyl)
phenyliodonium, and whose anionic part is BFy', PFe, SbF¢, [BX4] (where X is a phenyl
group which is substituted by at least two fluorine atoms or trifluoromethyl groups). Also,

although examples of an initiator which may be used together with the above initiator nclude



-

group which is substituted by at |least two fluorine atons or 7 0 JAN 7004
trifluoronmethyl groups). Also, although exanples of an initiator which may
be used together with the above initiator include 20 JAN 2004 32 an onium
salt whose cationic part is an aromatic sul fonium such as bis[4-
*(di phenyl sul f oni 0) phenyl ] sul fi de, and ose anionic part is BF4', PF6,
SbF6-, [BX4]- (where X is a phenyl group which is substituted by at |east
“two fluorine atons or trifluoronethyl  groups), ltgﬁ]‘e gbﬁ)rpti on coefficient
t her eof anonhm salbwhasd ¢ationis Par ¢ agArgmape sSYONKM AU PBlihat 5 the anount
of such a salt be small if used. Further, in order to prevent parti al
curing QBiph&®y ilfon@)Bhenyl]silfdQnad ehakd aidriaparaisiffaPre, Stgal, yBK4) (Where .
pol ygl yci dyl ét her be contai ned as a gl ycidyl ether type epoxy resin. Partial

curing op Hxﬂt R0 g@ﬁggwﬁay-%plgoysg{uﬁv?wﬁ%apmmo%e%pgemqﬁﬂaa&mﬁﬂ ¢ pol yol

pol ygly e polynerization of the conposition after

the radiation of |ight. 10 Exanpl es_of the al,jpbhatic,.pqlyol

pol ygl y(ﬁr@lmsbtf%?bﬁoﬂlﬂoé?d?@e@kcﬁ?{r@'ﬁﬁﬁf gt sqyimd! ci‘g‘i?f’rdngéiﬁéfl,s pﬁ?fglgﬁeetgaetgl ycol
di gl yci dyl ether, neopentylglycol diglycidyl ether, butanediol diglycidyl
et hes, hexanedhtalf sdélgh yati sydmaditihesed. cycl ohexane di net hanol di gl yci dy]

et her, polypropyl ene glycoldiglycidyl ether, trimethylol propane-di and/or

tri-glycidyl 6@k, inBRI AFESVERE birBhAr duking 3R Mesurfad, itAs Gteferably thabliphaticand
sorbitol -hepta an[é7’élr1 ﬁgxgﬁgl y(l:iic)iy) et he'(r'z'. 15 As nmentioned above, according

to the enbodi nents. he present i nvent. J ul A urabl e
conposi tﬁrgg‘f?? Hﬁns'gb'él cﬁféeﬁfxerrgva ¢ ’P%%eé 5% Eﬁ’f lldgfr%ﬂjc? f 3}3 g %?%x){ljﬁgnbo?t&?l\élna{r%tggg
bonded, problens, such as a disturbance_ in the di scharge.path of..the
conposi ttE@ purfage anayche prevamiedby thppresence g aliphatiy pe M"]tl??i‘yé&b&a}ggﬂ wh C%r ocess
may be inproved. Accordingly, it becones possible to prevent problens such

as the gt aid pulymerization of thedethppsitiva efterdhe tadiatipg ofilightavi ol et cur abl e
conposition and as the generation of a gap between nmenbers. Al so,

accqpdi ng to the pessmthe ipHane b@lgol pdlydps@NEEerinaaddtryleneghinohiighaidyar ge
adhesive force by increasing the bonding area of the two nenbers to be

bonded bé{hesr,p ﬁr%%y iexrllqulycx)] diglycidyl ether, neopentylglycol diglycidyl ether, butanediol

diglycidy] ether, hexanediol diglycidyl ether, cyclohexane dimethanol diglycidyl ether,
polypropylene glycoldiglycidyl ether, trimethylo} propane-di and/or tri-glycidyl ether,
pentaerythritol-tri and/or tetra-glycidyl ether, and sorbitol-hepta and/or hexa-glycidyl ether.
15 As mentioﬁed above, according to the embodiments of the present invention, since
the ultraviolet curable composition may be applied from a position close to the portion to be
bonded, problems, such as a disturbance in the discharge path of the composition, are not
caused, and the accuracy in the application process may be improved. Accordingly, 1t
becomes possible to prevent problems such as the generation of a protruded portion of the
20  ultraviolet curable composition and as the generation of a gap between members.
Also, according to the present invention, it becomes possible to obtain a large
adhesive force by increasing the bonding area of the two members to be bonded by spreading
an ultraviolet curable composition after radiating ultraviolet Jight onto the ultraviolet curable

composition applied onto the members to be bonded.  In this manner, a good sealing



an ultraviol et curable conposition after radiating ultraviolet |ight optaJAN 2004
the ultraviolet curable conposition applied onto the nenbers to be bonded.

In this manner, a good sealing 2 0 JAN 2004 33 property may al so be

obtai ned. . Mreover, the nenbers to be bonded may be adhered in a short
ramount of tinme by bonding one of the ggnbers to the other via an

ul travi ol et curable conposition after diating wultraviolet light onto the
conposition. Accordingly, the invention has various applications 5

i ncl udi ngopergyomay alsobe obtamefact uri ng process, and can contribute to an

i nprovenent in the productivity thereof due to the extrenely short anount

of time requi nggdoQkr, iHEnQARGE tbe WOhAEEHSy BO Bl @lintachbhanbuntdofgnpbypcess
usi ng hot-nelt adhesive. Further, since an ultraviolet curable conposition

havi li.ght absarpti tficient of 1 '
vl ongRaP T e sBRer 0 U ¥R aafr R ooty S dordity Faared £

light is sufficiently transmtted to the inside of the conpositi.on, and
hence, aultta¥ibket Bghteontmthelsempasitiony sheoedipglshe Bventionhas yageRIAPAYEIEEN ¢ he
surface and the inside of the conposition. Accordingly, the ultraviol et

curalyl e jpeNBRGia doAlineAR mitufRtTing preeEsand tan dohtritsipr @aui improvepwss v, thahus,
an adhesive layer is uniformy formed between the nenbers to be bonded,

and 1t DECANES BN el P SuERky RAGRLEREN BieiRqlii BPORBALRR Of 15 a

protrud porti e ultraviolet curable conposition and as the
generation of a gap. between the nenbers.  Hayi t.hus descri bed several
exenpl arBrogsHd SOMARRH Lo g’ﬂ"%ﬁ@“ﬂﬁ%ﬁﬁlﬁﬂlﬁwmﬁﬁalraﬂﬁséve‘ apparent that various
alterations, nodifications, and inprovenents will readily occur to those
skilled in theFuther, sSwehnaltravicleticorable ¢avenositionthaying a LightabseptPenent s,

t hough not expressly 20 described above, are nonethel ess intended and

inplied ¢RefSeMidr Bbsuttzhe1Frht bi legyid a&ﬁa‘i}l@%ngﬂ'n redien betweenmtban 310e 360 dimigl y,
the invention is limted and defined only by the following clains and

eqUIl\{)al el?ste , tﬁag lez{tregv?dlet light is sufficiently transmitted to the inside of the composition, and

hence, a difference in the curing state does not tend to occur between the surface and the
inside of the composition. Accordingly, the ultraviolet curable composition can uniformly
spread in the spreading process. Thus, an adhesive layer is uniformly fornmed between the
members to be bonded, and it becomes possible to prevent problems such as the generation of
15  aprotruded portion of the ultraviolet curable composition and as the generation of a gap
' between the members.

Having thus described several exemplary embodiments of the invention, it will be
apparent that various alterations, modifications, and improvements will readily occur to those
skilled in the art.  Such alterations, modifications, and improvements, though not expressly

20  described above, are nonetheless intended and implied to be within the spirit and scope of the
invention. Accordingly, the invention is limited and defined only by the following claims

and equivalents thereto.



2 0 JAN 2004 34 What is clainmed is: | . A nethod for bonding two nenbeFQ‘mN2m4
via an ultraviolet curable conposition, conprising the steps of: locally
applying said ultraviol et curable conposition onto a part of a bonding
area of one of said nenbers; radiating ultraviolet Iight onto said locally
applied ultraviolet curable conposition; bonding said nenber to the other
menber via said ultraviolet curable c%ﬁposition whi ch has been irradiated
by the ultraviolet light; and spreading said ultraviolet curable
conposition which.is locally present between said nenbers, wherein said
ul travi oVeat I#88E & conposition is a cationic pol ynerization type
ultraviolet curable conposition having a |ight absorption coefficient of
about 2X103 m1l or less in a wavel ength -regi on between about 310 -
- 340nm . 2. A nmethod for bondi ng nmenbers accor.ding t? cl ai o wherein the
ultraviolet Ij ‘%h{k; iy 5o 13550 R Q ShoQhembesniarsaliraviolet R Ot BRP T ab e
conposiﬂion WhiPEHpop & appli'ed onto said bonding area. 3. A nmethod for
manuf act uri ng di scs by bonding two disc substrates using a cationic
poIynerhxmﬁﬁdmgﬂyp@#ﬁKﬂ}aviolet curabl e conposition as an adhesive to
produce a disc, 2 0 JAN 2004 35 conprising the seeps_of .- | Y appl yi ng
sai d cationic pﬁ%%mir fnéfastafd%‘iwae‘ ik atiesanenosition QPRI R %foant;}jbgngilr% onl b Y
part of an adbre BPgu ace of one of said two disc substrates, radiating
ul travigl et ljrght oppidmembasi ocal |y applied cationic polynerization type

j i : osition;
radiating ultraviclet light onto sgid Jocally applied ultraviolet cur able comp

- . ] on
bonding said member to the other member via said ultraviolet curable composiio
which has been irradiated by the ultraviolet Jight; and

it} ich ] t between
spreading said vltraviolet curable compositzon which is Jocally presen
said members, wherein

i jor izat aviolet
said vltraviolet curable composition 1s 2 cationic polymerization type ulty

3 -l .
i i orlessina
curable composition having a light absorption coefficient of about 2X10° m’,

wavelength -region between about 310 - 340nm. .

2 A method for bonding members according to claim ], wherein

ihe ultraviolet Jight is radiated only onto said uliraviolet curable composihon which 15

applied onto said bonding area.

. . _ : -
3 A method for manufacturing discs by bonding two disc substrales USINg 2 cationi

it ' eadisc,
polymerization type uliraviolet curable composition as an adhesive 1o produc .



¥

ul travi ol et curable conposition; bonding said disc substrate to the ot g%rJAN 2004
di sc substrate via said cationic polynerization type ultraviolet curable
conposition which has been irradiated by the ultraviolet light; and
spreading said cationic polynerization type ultraviolet curable conposition
which is locally present between said two disc substrates wherein a |ight
absorption coefficient of said cationigg polynerization type ultraviol et
curabl e conposition is about 2X103 m1 or less in a wavel ength region

bet ween about 310 - 340nm 4. A nethod for manufacturing discs according to
claim3, wh ].ggﬂ%@@mdpgafti oni ¢ polynerization type ultraviolet curable
conposition-is applied so as to be concentric with sgi dmgégc subﬁtrate. 5.
A met hod for manufacturing.discs. i €tlaiamol) Cu ein the

ul traviol et |ilghallyi apph¥ing ﬁa(@aawﬁ]csa)b%@%%%%@gau oni g gol%lng%zati on type
ul traviolet curable conpositi em@mg@ofmmﬁ@@d@m ssEiY” Adher i ng
surface. WPOSHOPHEYL f 8P mahut act ur | ng di scs according 10 claim 3, wherein
said two di sc substrates bonded via said cationic.po L Zatibiorpt ype
ultraviolet 2 0.4, 2004icle: 1i ghbmb bad kmnﬂﬂ»o%@ﬁlieéﬁa‘éq%é‘!ﬁ/‘% D T n L he

ci rcunferenti al* % PEcti on when said cationic pol ymeri zation type
ultraviolet curable conposition is spread. A nethod for. manufacturing discs
accor di ng wWigeela gwraple PET " 8ai d discs are di gital 7 vi Qegcé)dli%a%?%ﬂg])r
digital versatile discs (DvDs). 8. Adis & tlarskid g atdewd pey

produces discs bb:ydibgﬂdii@@cﬁwiﬂieéﬁ*‘]@ﬂg’&@5 es%ﬁsi ng a cationic

pol yneri zation type ultraviol et curable conposi.t

. | apavasinghuerd a | i ght
absor pt i on,cogffl;Glepdirasit comipdsitanwioe es BeFR R lla{z&g'?J P@% % ype ul traviol et
curabl e

j ; ition which is
spreading said cationic polymerization type ultzaviolet curable compaos

locally present between said two disc substrates wherein

ymerization type ultraviolet

sorption coefficient of said catioric po)
ength region between about

a light ab

ition j *m’ in a wavel
curable composition is about 2X10° m™ or Jess 1

310 - 340nm.

4 A method for manufacturing discs according to claim 3, wherein

nic j ion 3 ) ) as 1o be
said cationic polymerization type uliraviolet curable compos1ion 15 applied so

concentric with said disc substrate.

5. . A method for manufactoring discs according o claim 3, wheremn

3d cations Yizati -aviolel
ihe nliraviolet light is radiated only onto said cationic polymerization 1ype uliyaw

curable composition which is applied onto said adhenng surface.

6 A method for. manufacturing discs according to claim 3, wherein

pe ultraviolel

szid two disc substrates bonded via said cationic polymerjzahon 1y




conposi tion being about 2X103 mt or less in a wavel ength region betwegn) JAN 2004
about 310 -340nm said disc manufacturing device conprising: an application
device which locally applies said cationic polynerization type ultraviolet
curabl e conposition onto a part of an adhering surface of one of said two
di sc substrates; an ultraviolet light radiation device which radi ates
ultraviolet light onto said locally a @I ied cationic polynerization type
ultraviol et curable conposition; an adhering device which adheres said disc
substrate to the other disc substrate via. said. cationl:g famhwrerization
type ul tra\-/aibfel g[hmffolgﬁ&@m?e 1SS el cdnmumﬁﬁIE@Ha]tfj%g]c?@e&rﬁe?rg*fladi ated by the

ul travi ol @45 ghts, "and a spreadi ng devi ce which spreads said cationic

pol yneri zation type ultraviolet r Hiopaepeeidt i on which is locally
present helyeetasab b’nﬂ\A‘;@iT"di‘ngj cgra@?tcﬁlgiﬁ%!s_ 9. 'A di sc manuf acturing device
according 10 claim 8, wherein said application device conprises a discharge
menber and a disc substrate rotation driving nenber, said discharge nenber
di scharging said cationic polynerization type 2 0 JAN 2004 37 g @y ol et
cur abl e conposition %fmar dm%@,%ugna%a‘gg@rﬂg@gﬁﬁymfm 3 POFFER Sﬁéedgséf 3¢éms$1ed
position,7. anoAJRHBPH B PBYYST T at e rot ati on dri vi ng nmenber rotating said

di sc substrate having said _adheriPn iurface in the circunferenti al

di rect i onyiad@dishs ofi Gigiaterengrtale Cirs ( é% 'vi ce according to claim8, wherein
said ultraviolet light radiation device conprises a light source and a

radi ation region restriction nenber, said |light source radiating
ultraviolet light onto said disc substrate onto which saj di:calbanies

pol yrer i za%i on té e, %,gig@ry;i,qéggv;cewmlmdmmﬁmgﬁn }“l?cehé% appl i ed, and
sai d radi ati on/t 8| Bn Festriction menber restricti ng a rggh]%gf'tvgn regi on of
the ultraviolet |ight _from.sai.fehiigdioles etable conpysited 284 oni ¢

pol yrer i zasingd G)péc BPPP‘:EW’%&ZT Cur abl e

. a light absorption coefficient of said cationic
ssin a wavelengt

polymerization type ultraviolet curable

) ;on between about 310
composition being about 2xX10m” orle h region b

— 340nm, said disc manufacturing device compr:s.mg:

;zation type ultraviole!

. . gt er
an application device which locally applies said cationic polym

] : id two disc substrates;
curable composition onto a parl of an adhering surface of one of said two ;

. . . . 23d
an wiraviolet light radiation device which radiates uliraviolet light onto s

Jocally applied cationic polymerization type ultraviolet curable composiion,

: id di ;sc substrate via
an adhering device which adheres said disc substrate to the other dis

¢l has been irradiated

szid cationic polymerization 1ype uliyaviolel curable compaosition whi

by the vltraviolet light; and

jomi 22t -aviolet curable
a spreading device which spreads said caionic palymerization type ultrav

it ich3 jd two disc substrales.
composition which 3 locally present between sal :

. ] 03 i emn
9 A disc manufacturing device according 1o claim 8, wherel

d a disc substrale rolation

said application device comprises 2 discharge menber an



conposition. 11. A disc manufacturing device according to claim8, whergijaN 2004
sai d spreadi ng device conprises a disc rotation driving unit which holds

said two disc substrates bonded via said cationic polynerization type
ultraviolet curable conposition and rotates said two disc substrates in

the circunferential direction.

37

ulraviolet curable composition toward said adhering surface from a predetermined posinon,

"and said disc substrate rotation driving member rotating s23d disc substrate having said

adhering surface in the circumferential direction.

10. A disc manufacturing device according to clam 8, wherein

said wltraviolet Jight radiation device comprises a light source and a radiation segion

restriction member, said light source radiating ultraviolet ight onto said disc substrate onto

which said cationic polymerization type uliraviolet curable composition has been applied, and

said radiation region restiction member restricting a radiation region of the nltraviolet Jight

from said light source oniy 10 said cationic polymerization type ultraviolet curable

compasition.

11. A disc manufacturing device according 1o claim 8, wherein
said spreading device comprises a disc rotation driving unit which holds said two disc

substrates bonded via said cationic polymerization type ultraviolet curable composition and

rotates said 1wo disc substrates in the circumferential direction.





