Speci fication Optical Di sc Manufact uri ngAppar at us
TephnicaI“FieVd The present invention relates to an optical disc
manuf act uri ng apparatus for mhtifacturihg optical discs such as digital
videelversatile discs (hereinafter referred to asDVD) adopting
particularly a bondi ng nethod.

Backgr oundArt When two pl ate shaped substances are stuck together
usi ng WV curable conposition as adhesive, IN curable radical

pol yneri zati on composition has her eSpdcificatidieen applied to surfaces to be
bonded uniformy by a spin coating nmethod, a screen printing nethod and
the Ii ke, which have been existing technol ogi es, and the surfaces to be

bonded have been superposed on another, so as to be opposite, fol | owed
by curing the UV curabl e conptiralilisc MonufaetatingAppayatist r avi ol et rays con-
tinuously emtting |ight thereonto. hi gh pressure nercury | anp,

a netal halide lanp, a rrercury-xenonWFiﬁ the Ii ke have heretofore

been used as an ultraviolet irradiation source, .In suc ;
present invention relates to an optical disc manu?acttmng apparatus for

rianufacturing optical discs such as digital video/versatile discs (hereinafter referred
“4’s DVD) adopting particularly a bonding method.
Background Art

When two plate shaped substances are stuck together using UV curable
composition as adhesive, UV curable radical polymerization composition has
héretofore been applied to surfaces to be bonded uniformly by a spin coating method,
a screen printing method and the like, which have been existing technologies, and
the surfaces to be bonded have been superposed on another, so as to be opposite, fol-
lowed by curing the UV curable composition by irradiating ultraviolet rays con-
tinuously emitting light thereonto.

A high pressure mercury lamp, a metal halide lamp, a mercury-xenon lamp
and the like have heretofore been used as an ultraviolet irradiation source. In such
methods, there has been a problem that heat is apt to be caused owing to continuous

‘Tight emission of the lamps and the heat has adverse effects on deformation of the
plate shaped substances and mechanical properties thereof.

Furthermore, in the lamps of such type which emit light continuously, since
it takes usually a time of more than several minutes until a light emission is stabi-
lized after turning on the lamp, turning the lamp offfon is not easy. Accordingly,
when the manufacturing is carried out continuously, the lamp must be kept turned
on. Assuming that a time (cycle time of a production) required for bonding per-
formed one time (one cycle) be five seconds, and a time required for an ultraviolet ir-

radiation of five seconds be two seconds, the remaining three seconds are consumed
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are consumedtogether using the &Né swtaplevastpiosition e they adhesive, wheiFat least oneraf the n
the case where the two plate shaped substances are stuck together using

the WV cur abblete shansdi substanges offers ptimeeakility twhuliravioletelight, ansevere pyoblem
, pl at e shaped substances_offers _perneability to ultraviolet light, a severe
pr obl em does not occur. However, when the plate shaped substance attenuates an ultraviolet

| itiféfisity, problems occur. '

Specifically, the foregoing DVD and the like have a problem that because of
‘the existence of an Al thin layer or the like in discs, the ultraviolet intensity is sig-
nificantly attenuated by the thin layer and the layer until ultraviolet rays reach a
bonding layer using the foregoing UV curable radical polymerization composition
a§&madmﬁheﬁmtmncmmgﬂmm&ngwﬁhah@heﬂhbnqnmnmﬁbepmﬁmnmd

In addition, when it is intended to expedite the cure, lamp equipment having
a large capacity is necessary, leading to an inevitable increase in the cost of products.
Moreover, use of the lamp having a large capacity causes also a problem producing
much conductive heat and radiation heat from the lamp, and a disc tends to be de-
formed. In order to prevent this, cooling equipment around the lamp is additionally
necessary, and the whole of the apparatus has been obliged to be large in size and
more intricate.

On the contrary, when it is intended to perform ultraviolet curing with small
capacity of the lamp equipment, though the ultraviolet curing is possible, a radiation
titme of several tens of seconds or more is required, so that the ultraviolet curing has
been obliged to be poor in practicability:

A bonding method of a disc for solving the foregoing problems has been pro-
posed in Japanese Patent Application Laid-Open No, 9-193249. Specifically, the
bondmg method of the disc disclosed in Japanese Patent Application Laid-Open No.
0-193249 has a feature in that ultraviolet rays are not radiated continudusly but the
ultraviolet rays are radiated in pulses. The method to radiate the ultraviolet ray
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cure this compound. Accordingly, when the Al film is thick by a product specification,
a curing efficiency is deteriorated. Moreover, among the DVDs, for a DVD-RAM in
which a film, for example, a ZnS-SiO; film exists, through which ultraviolet rays
cannot pass substantially, such a method cannot be adopted, in which the ultraviolet
ray is radiated onto UV curable composition existing on sticking planes of two discs
to cure the UV curable composition and bond the sticking planes to each other.
An effective bonding method against these problems .has been dis-
closed in Japanese Patent Laid-Open No. 9-69239. The method stated in
Japanese Patent Laid-Open No. 9-69239 has a feature in that UV curable
cationic composition offering delayed action is used compared to the conven-
tional method in which the UV curable radical polymerization composition has
heretofore been used as the adhesive. To be more specific, the UV curable
cationic composition is coated on the entire surface of one disc to be stuck, and
ultraviolet is radiated onto the UV curable cationic composition after coating
thereof. Thereafter, the one disc is superposed on the other disc that is a
sticking object, and then the UV curable cationic composition is hardened by
compressing them to each other.

The method using the UV curable cationic compositioh stated in

Japanese Patent Laid-Open No. 9-69239 is effective one in which bonding is

"
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conti nuoudly but the wultraviolet rays are radiated in pul ses. The nethod
to radirate the ultraviolet ray : 4

3  ‘Ctontinuously is the epoch-neking one that can restrain power
consunption for the ultraviolet radiation and increase the nunber of plate
shaped substances to be stuck per unit of tinme, and can prevent a warp of
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is radiated also onto the disc substrate formed of polycarbonate and the like

inevitably. Such unnecessary ultraviolet radiation onto the disc substrate is
apt to cause thermal deformation in the disc substrate such as the DVD hav-
ing a thickness of 0.6 mm due to heat from a lamp that is an ultraviolet light
source.

Moreover, in the curing of the UV curable cationic composition, polym-
erization is disturbed by humidity of the air. Accordingly, the UV curable
cationic composition protruding from an outer periphery of the disc after the
Superposition is sticky owing to delay of the curing. In addition, some meas-
ures must be taken to prevent deformation of the UV curable cationic composi-
tion and slippage of the two disc substrates from each other. In the DVD,
though it is required for a deflection angle of the disc to be equal to a prede-
termined value or less according the standard, it is not clear with what meas-
ure the deflection angle can be fit in a predetermined range.

- Accordingly, the subject of the present invention is to provide an opti-
cal disc manufacturing apparatus capable of manufacturing an optical disc
having less air bubble trapping and suppressed unevenness in curing even
when the UV curable cationic composition is used, and preventing a deforma-

tion of the disc due to conductive heat and radiation heat from a lamp that



Japanese Patent Laid-Open No. 9-69239 has a feature in that UV curable
cationic conposition offering delayed action is used conpared to the
convenz' tional method in which the UV curéable radical polynerization
conpoSition has heretofore been used as the adhesive. Ib be nore specific,
the UV curable cationic conposition is coated on the entire surface of one
disc to be stuck, and ultraviolet is radiated onto the UV curable cationic
conposition after coatin t hereof . Thereafter, the one disc is superposed
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the UV curable cationic composition on the disc substrate after the ultraviolet

radiation. In other words, the inventor obtained knowledge that the UV cur-

able cationic composition should be coated on the disc substrate after the ul-

traviolet ray is radiated onto the UV curable cationic composition in a place

where the ultraviolet ray is not radiated onto the disc substrate or where the

disc substrate is not affected thermally even if the ultraviolet is radiated.

Then, as a concrete technique to radiate the ultraviclet onto the UV
curable cationic composition before this compound is coated on the disc sub-
strate, the inventor conclude that the ultraviolet should be radiated in a space
where the UV curable cationic composition falling in the air until it reaches
the disc substrate. Specifically, this is because a sufficient ultraviolet radia-
tion amount can be secured if diameters of the UV curable cationic composition
falling are made to be small.

An optical disc manufacturing apparatus of the present invention re-
alizes the above described methods based on the knowledge obtained, and the
optical disc manufacturing apparatus of the present invention comprises: a
nozzle for ejecting UV curable cationic composition; ultraviolet radiation
means for radiating ultraviolet while the UV curable cationic composition fal-

ling from the nozzle reaches a disc substrate; and superimposing means for

superimposing the two disc substrate so as to allow faces thereof onto which
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have been consi dere probllemin e conventi o
the foregoing UV curable cationic composition therebetween, thus obtaining

orie disc, a disc checking area for checking the obtained disc, and a disc stack-
ing region for stacking the foregoing disc holder with the discs after completion
of ¢hecking.

Here, the fall of the UV curable cationic composition may be performed
by dropping or by allowing this compound to fall continuously in such a man-
ner that thick malt syrup falls stringily.

In the apparatus constituted as above, since the ultraviolet is previ-
ously radiated onto the UV curable cationic composition and thereafter the
comipound is spread on the disc substrate, air is not trapped therein, and the
disc without unevenness in curing can be obtained. Specifically, the ultravio-
let is radiated while the UV curable cationic composition falls from the nozzle
to the disc substrate, so that the ultraviolet ray can be radiated onto the inside
thereof uniformly, unevennesé in curing does not occur as a result even in a
method allowing the UV curable cationic composition to fall so as to form a
ring shape, such as a spin coater method and the like, and an air bubble
trapping prevention effect is also exerted. In addition, since sticking is per-
formed without direct radiation of the ultraviolet ray onto the surface of the
disc substrate, deformation of the disc after sticking cén be avoided.:

By the way, in the present invention, the UV curable cationic composi-
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substrate. It is more preferable to select the composition of the compound so
that the compound itself and its cured bonding layer become transparent..

A viscosity of the compound set to 50 to 10000 mPa- s at a temperature
of 25°C, more preferably 100 to 1000 mPa-s. A time during after the ultravio-
let radiation is completed until the degree of cure saturates and an absolute
value of the saturation degree of cure, are adjusted depending on kinds and
the ratio in weight of the UV curable cationic resin and the cationic polymeri-
zation photoinitiator combined with the resin. For example, the time is ad-
justed to 3 to 30 minutes, preferably 5 to 25 minutes, more preferably 5 to 15
minutes, and most preferably 5 to 10 minutes.

As UV curable cationic composition, all of known compounds can be
used, and epoxy resins containing cationic polymerization photoinitiator fall
into this. As the cationic polymerization photoinitiator, sulfonium salt,
iodonium salt, diazonium salt and the like are used.

As examples of the iodonium salts, there are the following. *

Diphenyl iodonium hexafluorophosphate, diphenyl iodonium
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The epoxy resin may be any of bisphenol-A-epichlorohydrin type, ali-
eyclic epoxy, long chain fatty group type, bromide epoxy resin, glycidyl ester
type. glycidyl ether type, heterocyclic type series and the like. As a preferable
epoxy resin, there are “EPICLON 850S” produced by DAINIPPON INK AND
CHEMICALS, Inc, and “DENACOL EX-313", “DENACOL EX-314",
“DENACOL EX-321”, “DENACOL EX-421”, “DENACOL EX-512" and
“DENACOL EX-521” produced by Nagase Chemicals Ltd.,

As the epoxy resin to produce a DVD-RAM, for example, it is prefer-
able to use the one showing contents of free chlorine liberated and chlorine
ions which are equal to zero or value as close to zero as possible, to prevent to
the utmost a change of properties with time in an information recording layer
made of a metal film which reflects almost ultraviolet. It is recommended to
set an amount of chlorine to be 1 weight % or less and preferably 0.5 weight %
or less.

A ratio of the UV curable cationic resin to the cationic polymerization
photéinitiator in weight can be selected based on the above descriptions, and

the ratio is 0.1 to 20 part by weight per 100 part by weight of the UV curable



di sc Substrate, deformation of the disc after sticking can be avoi ded.

By the way, in the present invention, the UV curable cationic conposi-

7" tion nade from WV curable cationic resin (epoxy resin) and cationic
polymeri zation photoinitiator is used. For this conpound, the degree of
cure is not, saturated imediately after the ultraviolet radiation but
saturated substan- tially after the passage of a predeterm ned tine (such
nature thereof is called a delayed action), unlike the degree of cure for
ordinary UV catiatit eesiarpadiprefsrably 6.attor ipaet by lwsdigint ped 100 parapprweightt el y
the sane time as the ultraviolet radiation. Specifically, there is a tine
until the dethereofof cure is saturated af- ter the ultraviolet radiation,
that is, there is a pot |life. The UV curable cati- onic _conposition

contai ni ng the UV Notathas toamorerdffectivslymsarwiavesof aatsannilirapwlet tegiomrandit i on
photoinitiator as essential ingredients should be made to be sub-

stantial |y savieiblefregion inqamwavelengtihsegior of e ultravioleti ighissogres, photesgnt o
the disc substrate,

1t is nore preferable tQ select the coppositjon of the
conpound so Si¥gx ptuhbdemkp@‘aﬁoamf semmoply ysed g bel used @a@tﬁgﬁmﬁ fheshre
2 T empor af U @UBPORSC, Ao PRUPESRPT IO B S0 G Apen e, RECHE g
after the ultravip. It radistign ie completed wntll fbe d89LeG s 5e
example, enumerated.

To radiate the ultraviolet ray onto the UV curable cationic composition
falling from the nozzle, ultraviolet radiation means may be provided on the
side of the UV curable cationic composition falling, and as the light source for
the ultraviolet radiation, known lamps such as a xenon lamp, a xenon-mercury
lamp, a metal halide lamp, a high pressure mercury lamp, a low pressure mer-
cury lamp and the like may be used.

To radiate the ultraviolet ray onto the UV curable cationic composition
falling more uniformly, it is satisfactory to make diameters of the falling UV
curable cationic composition small by reducing a diameter of the nozzle.
Moreover, it is also effective to radiate the ultraviolet ray onto the falling UV
curable cationic composition from all directions. As concrete means for radi-
ating the ultraviolet ray onto the falling UV curable cationic composition from
all directions, it is conceived that a plurality of ultraviclet radiation means are
provided around the falling UV curable cationic composition and the ultravio-
let ray is radiated thereonto. However, when the falling UV curable cationic
composition is surrounded by reflection plates and the ultraviolet ray is radi-
ated onto the inside of the reflection plates surrounding the compound, the

plurality of ultraviolet radiation means need not to be provided. Accordingly,

energy saving and space saving can be achieved.
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tion cover against ultraviolet exposure. It is not always required for the ul-
traviolet exposure prevention cover to cover the entire periphery of the ejection
opening. Its shape is optional, as long as the object to protect the ejection
opening from the ultraviolet ray is achieved.

The ultraviolet radiation is performed so that an amount of the ultra-
violet radiation onto the falling UV curable cationic composition during the
falling of this compound from the nozzle to the disc substrate is ordinarily 50
to 500 md/cm? and preferably 100 to 400 md/cm2.

The total thickness of a bonding layer made of the UV curable cationic
cornposition containing the UV curable cationic resin and the cationic polym-
erization photoinitiator is not especially limited, but ordinarily, the total thick-
ness thereof is set to 15 to 60 ¢ m, and preferably 20 to 55 1 m.

The following technique should be adopted to superpose the two disc
substrates interposing the UV curable cationic composition therebetween.
Specifically, the UV curable cationic composition that has been subjected to the
ultraviolet radiation previously is coated on one disc substrate in the form of a
ring. Thereafter, when the other disk substrate is superimposed on the one
disc substrate, it is recommended that the two disc substrates are superim-
posed not in the state of being parallel with each other from the beginning, but
the two disc substrates are superimposed in a state where the two disc sub-

strates are tilted from each other at first, then gradually made to be close to a
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EX-421", "DENACOL EX-512" and "DENACOL EX-521" produced by Nagase

Cheni cal s Lt @ilel with each otken he epoxy resin to produce a DVD-RAM for
example, it is prefer-  able _to use the _one show ng contgnts of ftilgg

chl orine |i ber at ed Byrarapsing thecabavedesoribed mathod pempared 1@ the apethaf ft” a5
close to zero as possible, to prevent to the ytnopst _a change, of, properties
with time i nPEFPQsAfthe o dise sehsiraes gltenge m&ﬁ'it?etm dige ﬁﬁg a‘f%tﬁﬂwﬁrﬁ
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and small, a control is performed so as to approach in a unit of micron per one sec
ond, and the approach is performed intermittently.

Furthermore, in the present invention, the disc substrates to be stuck
are made of either a material which allows hardly the ultraviolet ray to pass
therethrough or a material which does not allow the ultraviolet ray substan-
tially to pass therethrough. In fact, the disc substrates are not but made of a
single material, also sometimes made of a composite material containing ma-
terials which allows the ultraviolet ray fully to pass and materials which
hardly or substantially does not allow the ultraviolet ray to pass therethrough.
As an example of these, there is DVD-10, DVD-18 having a thick metal film of
such as the foregoing Al and the like among the DVD-ROM, or DVD-RAM.

In some cases, when the two disc substrates make DVD-ROM, at least
one is a disc substrate having an information recording layer on an ultraviolet
permeability substrate, and the other disc substrate does not have the infor-
mation recording layer. Specifically, with reference to the discs which are the
object of the present invention, there are a case where the two disc substrates
have the information recording layei' respectively and a case where though one
disc substrate has the information recording layer, the other disc substrate
does not have the information recording layer. In any case, the disc sub-
strates have a thickness ranging from 0.3 to 1 mm usually.

As the disc substrates, any material which has been publicly known



the ratio is 0.1 to 20 part by weight per 100 part by weight of the WV
curable * ' 9 cationic resin, and
preferably 0.2 to 5 part by weight per 1012 part by weight thereof.

Note that to nore effectively use waves of a near ultraviolet region and a
visible region in a wavel ength region of an ultraviolet |ight source,

phot osen- sitizer publicly known and commonly used can be used together
with these conpounds. As the photosensitizer used at this tine,

ant hracene, phdnwiienlyansed cabdezyiedyrdothykarkpleaheab easistsinea thermoplastic

acet ophenone and the |i ke are, for exanple, enunerated. To radi ate
the ul travi ospathetie vasim such as/acrylapblycathanate andoapwephowh polyglefimgrer om
the nozzle, ultraviolet radiation neans may be provided on the side of the
WV curabl e cannmeratedonbbeiinfoymation reegrdingdayer isheonstifitedshy peevifing ity he
ultraviolet radiation, known | anps such as, a xengn |anp, a xenon-percury

| anp, a net aregiaridies cargsspendingio peeardinginiepaiion paAne salrfatﬁﬁ/ 03 rtgg Jowes
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In the present invention, though UV curable cationic composition can
be coated directly on a metal film typified by a semi-reflection film and a re-
flection film then spread, it is also possible that the conventional UV curable
composition adjusted so as to prevent as possible a change of properties with
time in the metal film, as described above, is previously spread on this metal
film and cured, and then the UV curable cationic composition may be coated,
spread and cured on a protection layer made of a cured substance thereof. It
should be preferable that a thickness of the protection film is set to 5 to 20y m
in total. In this case, each protection film of the first and second disc sub-
strates is bonded with each other by the UV curable cationic composition.

As the foregoing metal film, the one is preferably used, which is capa-
ble of reflecting visible light adopted for reading out the recording information,
with a high efficiency, and identifying the foregoing irregularities accurately.
A film reflecting the visible light with a high efficiency also reflects generally
ultraviolet rays with a high efficiency.

As this metal film, Al, Ni, alloys made of these metals and the like are
enumerated, which satisfy conditions that a visible light reflectance ranges
from 80 to 100 %, and a transmittance of ultraviolet rays across all over the
wavelength regions thereof exceeds 0 % and is equal to 10 % or less, preferably
exceeds 0 and is equal to 0.5 % or less. Moreover, in discs according to stan-
dards called DVD-9 and DVD-18, a film called a semi-reflection film made of,

for example, gold, which is a material offering a light transmittance ranging



falling nore uniformy, it is satisfactory to nake diameters of the falling
WV curabl e cat'ionic conposition snmall by reducing a dianeter of the nozzle.
Moreover, it is also effective to radiateld@ he ultraviolet ray onto the
falling W curable cationic conposition fromall directions. As concrete
means for radi- ating the ultraviolet ray onto the falling UV curable
cationic conposition from all directions, it is conceived that a plurality
of ultraviolet radiation neans are provided around the falling UY curable
cationi c confroni 70 om82184l is frmdd.ravio- let ray is radiated thereonto.
However, when the falling UV curable cationic conposition is surrounded by
reflection plates Thd DVD-BAM dasal chanagieristicrlapiered stractuse wehichds diderge of
the reflection plates surrounding the compound, the pluralit f

ul traviol et eatifrem thatnefahe ahowe describes B -oﬁﬁ@éﬁ@xﬁﬁéﬁ]@r(éi%@ﬁ?/@'w gy
savi ng and space saving can be achi eved.
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facing to each other, by using curing adhesive.

By the way, to stick the disk substrates in the fdregoing manufacturing
apparatus, the two kinds of disc substrates must be taken out from an inven-
tory location one by one. At this junction, in view of spaces on production
lines, the disc substrates are stored in a state of being stacked. When objects
like the disc substrate having a smooth surface and a thin thickness are
stacked, adhesive forces such as vacuum adsorption forces and electrostatic

- forces are apt to be generated between the disc substrates. If such adhesive
forces exist, a disc substrate to be taken out is taken out with other disc sub-
strates attached thereto, in spite of trying to take out the disc substrates one
by one, resulting in taking out two or more disc substrates at one time.

When only one plate shaped substance is taken out from a plurality of
stacked plate shaped substances such as the disc substrate, and transported to
a next step, the following methods have been heretofore adopted to prevent
taking-out of two or more disc substrates.

(1) a spacer is previously inserted between thé plate shaped substances that is
an object to be processed.

(2) ionized air for removing static electricity is blown from the side face of the
stack of plate shaped substances.

In the method (1) in which the spacers for separating the plate shaped



tion cover against ultraviolet exposure. It is not always required for the
ul- traviol et exposure prevention cover to cover the entire periphery of
the, ej ection opening. Its shape is optionkfl, as |long as the object to
protect the ejection opening fromthe ultraviolet ray is achieved.

The ultraviolet radiation is perfornmed so that an anmount of the ultra-
violet radiation onto the falling UV curable cationic conposition during
the falling of this conmpound fromthe nozzle to the disc substrate is
ordinarily 56ubsiafcss, milichtheveda preflkesiabl grel iBerted 4gswedn ghe stacked plate The
total thickness of a bonding |ayer nade of the UV curable cationic

conposi ti on chaped sitbsfanes, Wdhesivadbreecdud tmielectrostaticaface hadceaduym ad-
polym erization photoinitiator is not especially linmted, but ordinarily,
the total thbetbahdity araaeduted ko large degrpe; anddt ia nassihiritqrestaiplibpievent t o
55 ,um The follow ng techni que shoul d be adopted,to syperpose
the two di scthebaking:efsthentveg poamorg plate shapesd swrstaneas; #ha diaenpldeveryein

t her ebet ween. _Specifically, the WV curable catjoni, onpositi.on that has
been subj ect dendthengpasers are yisertedia &%ei bPvsr Bﬁ%‘iﬁnﬁ%neé’og%eeﬁp%‘i‘?r%ﬁg
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Moreover, like the method (2), when the ionized air is blown at the side
of the stack of plate shaped substances, by supplying the ionized air from a
small gap between the plate shaped substances stacked, the electrostatic ad-
hesive force between the plate shaped substances is reduced, and the taking of
the two or more disc substrates can be prevented. However, when the sur-
faces of the plate shaped substances are smooth mutually and scarcely making
gaps on the sides of the stacked plate shaped substances, or when the vacuum
adsorbability is strong, an ion neutralizing action does not work even if the
ionized air is blown, and secure effects cannot be sometimes obtained. In ad-
dition, in the case where the ionized airs is blown, a costly ionized air generat-
ing apparatus and a supply source of compressed air are necessary. These
causes an increase in cost of production equipment, leading to an increase in
price of products.

To solve the foregoing subjects, the apparatus of the present invention
should comprise deflection impartation means for deflecting one plate shaped
substance located on the top of a plurality of stacked plate shaped substances;
top plate shaped substance holding means for holding one uppermost plate
shaped substance and separating the one uppermost plate shaped substance

from other plate shaped substances, the one uppermost plate shaped sub-



desired distance, and thereafter the two disc substrates are allowed to be
par- allel wi'th each other. By adopting the above descri bed

met hod,” conpared to the nethod su- perpo¥e the two disc substrates after
setting the two disc substrates to be par- allel with each other, reduction
in air bubble trapping is possible. Mreover, it is desirable that when a
gap between the two disc substrates is nade to be small, a control is

performed so as tog approach in a unit of mcron per one sec- ond, and the
approach is P&nce e dlefleeted atate; and transporkipg mesans fer transpaeting thent

i nvention, the disc substrates to _be_stuck re made of et her mat.eri al
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whi ch does nolgl aldlfo %he ultraviolet ray substan- tially to pass
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Specifically, with reference to the discs which are the object of

present inveiid GAder B@HRcAbEtle GG IYRE Rate$hadpdl stibsfartsWpérkal € thaue- t he
i nformati on recording | ayer respectively and a case where though one disc

substrate hastobing ifarcor smebdd dddesivdi fifcd atting bBBvétinh ¢he diysseraidastplate
does not have the information recording |ayer. In any case, the disc sub-

strat es haveskapdd skbetance asngl nhefl phite Oskhged $ubdtaneaiainder the upperdest he

di sc substrates, any material which has been publicly known
plate-shapes object, the adherence of the uppermost plate shaped substance
with the plate shaped substance under the uppermost plate shaped substance
is dissolved, and the plate shaped substance under the uppermost plate
shaped substance restores its original shape. In this case, if it is tried to
separate the foregoing uppermost plate shaped substance from other plate
shaped substances while keeping the deflection of the uppermost plate shaped
substance, a re-attachment in the uppermost plate shaped substance can be
prevented. Moreover, when it is tried to cause the foregoing deflection plural
times, the attachment of the uppermost plate shaped substance to the plate
shaped substance under the uppermost plate shaped substance can be dis-
solved more securely. Furthermore, to cause the deflection, it suffices that a
load is applied to a portion of the uppermost plate shaped substance while
mechanically constraining another portion of the uppermost plate shaped sub-
stance. In this case, as the way to apply the load, if the portion of the upper-

most plate shaped substance is sucked by vacuum suction, flaws on the surface

of the plate shaped substance can be prevented.



12 and commonly used can be used, for exanple, heat resistance
t hermopl adtic synthetic resin such as acryl, polycarbonate and anorphous
pol yol efin are enunerated. The informatil®h recording |layer is constituted
by providing ir- regularities corresponding to recording information on
one surface of the fore- going substrate, and lamnating a netal film
t her eon. In the present invention, though WV curable cationic
conposition can be coated directly on a netal filmtypified by a
seni-reflection fifimthe@bave descriledcmianmer,i withottense pf thael spaderi morainsans
possi bl e that the conventional UV curable conposition adjusted so as to
prevent as p&¥shlpvang thaigmzedairptheruppemeostipdatet shapedrsubstanvetazhohig the as
descri bed above, is._previously spread on this nmetal filmand cured, and
then the W EWS%‘%‘ éﬂ%&t shaned suhpbencesiamn heyseparatediand, travgperted saduxsly ed
on a protection ga%/ﬁr_ made of a cured substance thereof. It should be
pref erabl e tﬂﬁgc €8MY-ckness of the protection filmis set to 5 to 20 gi m
of the first and second di sc

intotal. In this se, each pratection fil
-sub- strates is b@ﬁ’&%‘ﬁ’% th@agqfesmgrmayu?%%um@mswm@m % to try
Coan i oh 72 to.camst Aekdfat iR Abaee Hring th gt of Giiine 56 FOF okle ng
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P or eqor ng. + eatidiflc bRk er Ve ol dis inBhishfas e sy ossr oy brle Tt
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and the |ikeaf &sential. Specifically, if the deformation and the slippage occur in a state

where the UV curable cationic composition spreads all over the plane between
the two disc substrates, that is, in a state where the spreading thereof is com-
pleted, it is very difficult to dissolve the deformation and the slippage even if
the UV curable cationic composition is not perfectly cured, and a deflection an-
gle created in the disc substrate after the cure thereof is large. Accordingly, a
countermeasure should be taken such that the deformation and the slippage
are not caused while the UV curable cationic composition is spreading all over
the plane between the two disc substrates, after the UV curable cationic com-
position is coated on disc substrate and the other disc substrate is superim-
posed thereon. When the manufacture of DVDs is considered, since the disc
substrate is as thin as 0.6 mm and made of polycarbonate showing a low rigid-
ity, a spreading step must be performed on a flat plane composed of a member
showing a rigidity at a level that prevents the disc substrate from deformation
due to its own weight.

The present invention based on such knowlédge has a feature in that
to allow the foregoing UV curable cationic composition to spread between the
foregoing two disc substrates superposed upon another by the foregoing su-

perimposing means, a statically placing plane for placing the foregoing disc



enuref at ed, which satisfy conditions that a visible light reflectance
ranges from80 to 100 % and a transmittance of ultraviolet rays across all
over the wavel ength regions thereof excagds 0 % and is equal to 10 % or
| ess, preferably exceeds 0 and is equal to 0.5 %or |ess. Mireover, in
di scs according to stan- dards called DvD-9 and DVD-18, a filmcalled a
sem -reflection filmnmade of, for exanple, gold, which is a materi al
offering a light transmttance rangi ng
13 f rom 78ulistraids eomprisér med. The DVD-RAM has a characteristic
| ayered structure which is differ- ent fromthat of the above descri bed
DVDs. As an exanpl Althbughét B\bsutially edsy erepare sushostatictlinplaging planeur e
is known, that is, two disc substrates ?repar ed such that a ZnS-Si Q2
| ayer, a GeShe diffigult, toarezlise theoptatiegBy plaging\plang inog spageelimitied qn actual
protection | ayer are sequentially |lamnated on each substrate df of
pol ycar bonat Broduictiont lings. t Thisdp hecause fhe prepanation, ot dae i%#npaég’gp R s
facing to each other, by using curing adhesive. yygwa , Lo
stick the di B I@ugﬁvﬂ%% ed Wide hareasr agurh g statirallic Plageag tEép ?ué), }tP‘he
two kinds of disc S&Ibs rates nust be taken_out from an inven-

mass-produced one by one, 1s not practical.

The DVDs includes a type of DVD in which a convex portion having a
ring shape (a ring-shaped convex portion) is formed in an external periphery of
a cdlamping area. Since this convex portion exists on an external surface of the
DVD, when the DVDs are stacked, the ring-shaped convex portions existing
upper and lower external surfaces contact the ring-shaped convex portions of
the adjacent DVDs, so that the disc surfaces of the DVD cannot be contacted
with those of the DVDs adjacent thereto. Accordingly, the DVD having a low
rigidity is deformed into an umbrella shape, that is, deflected, by its own
weight or by a weight of the DVD stacked thereon.

There is also a type of DVD in which the convex portion is not formed,
and deformation owing to existence of the convex shaped ring does not occur.
However, if the number of DVDs stacked becomes large, minute deformations
are accumulated, and there is a fear that the deformations of the DVDs posi-
tioned at an upper portion of the stacked DVDs cannot be neglected from the
viewpoint of a product specification.

To realize the statically placing plane in a limited space, it is conceived
that a rigid disc having a flat plane, for example, a disc made of Al, is inter-
posed between the stacked discs.

Accordingly, the present invention has a feature in that stacking

means for stacking the plurality of discs upon another; and rigid disc placing

means for placing a rigid disc having a flat plane on the foregoing disc during a



tory |l qQcation one by one; At this junction, in view of spaces on production
| ines, t he disc substrates are stored in a state of being stacked. Wen
objects I|ike the disc substrate having d8snooth surface and a thin

t hickness ‘are stacked, adhesive forces such as vacuum adsorption.forces
and electrostatic forces are apt to be generated between the disc
substrates. If such adhesive forces exist, a disc substrate to be taken
out is taken out with other disc sub- strates attached thereto, in spite
of trying tostépKer stackingthé phuralibs bf dises upor anbyhaneMoremielt 2 myaterial aki ng
out two or nore disc substrates at one tine. When only one plate
shaped subst thectgidsdisaienob especially hmptedr ad long asf thesthjedtad achmved s Hped
substances such as the disc substrate, and transported to a next step, the
fol | owi ng me¥¥esdEneR ieislan apspmed tbakthalsiacked DV Ds eve titansparted jo othenf
two or nore di sc substrates. &%) a_spacer _is Previ ously inserted between.
the plate shgee Hhgsmateraal ef the VD shoyld det light fur thepsenvesiencexof theni zed
air for remoying static Eéectrtcit,y is, blo fromﬁ,%_lge side face of . the
stack of pl at8R 1 faguerally since the smalley fperific gravity)a materiat haghe

igacer s for ﬁl%pf‘orv?etri ?1%1&1%? t leaxtn%tésrri]glpgﬂows, the disc must have a considerable
' thickness to achieve the object as the rigid disc. For example, polycarbonate
which is the same material as that of the disc substrate of the DVD, can be
useéd. In this case, the thickness of the rigid disc must be determined so as to
have a sufficient rigidity. A metal material can be used as the rigid disc, and
alumium and titanium having a small specific gravity are preferable in this

case.

Here, in the case where a type of a DVD without the convex ring
formed is applied to, a rigid disc having a simple flat plane is satisfactorily
used. In the case of the DVD with the convex ring formed, consideration for
forming a ring-shaped groove in a portion of the rigid disc corresponding to the
ring-shaped convex portion is necessary. Fiatness of the flat plane is not es-
pecially limited as long as a deflection is within a predetermined range of
value, and it suffices that the flatness is experimentally determined in accor-
dance with conditions of the spreading and the like. Moreover, the flat plane
needs not to be an entirely continuous plane, and an intermittent flat plane is
well adopted as long as the desired objects can be achieved. For example, an
Intermittent flat plane in which ring-shaped members having different diame-
ters are arranged coaxially may be adopted, and the flat plane which is here
described is a concept including these constitutions.

In such apparatus, since the spreading is performed on the statically

placing plane, occurrence of the deflection can be controlled.



subst gnces, %hich have a small size, are inserted between the stacked plate
shaped substances, adhesive force due to electrostatic force and vacuum ad-
socbability are reduced to a | arge degrem, and it is possible to certainly
prevent the taking of the two or nore plate shaped substances at a tine.
However, when the spacers are inserted in the above descri bed manner, the
spacers of the nunber equal to the nunber of the plate shaped substances
are necessary, as well as neans for inserting the spacers and neans for
renmovi ng the spacAfter thedJWenmabker ¢ationds ubmpogtipn is egvedd)ghe distigrgyube i n
the production significantly. Moreover, |ike the nmethod (2), when
t he i oni zedleft untif reginm cempletelysiuted.ofHowevest imctonsidepation fastproductivity,
subst ances, by sup y|n the ionized air froma _small %_ bet ween t he

pl ate shapethsd wtsg:n ttn@mrtedrt@ ather plases.atSinceathe H}égwé’ le egtiqnic

bet ween theeg)l at e shaped substances |s reduced, and the taking of _the two
nore dis E%Flﬁ’atl%gl anfnsuresd siate forp whlpdmapedipfelnatter the spreadng, of
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f or egoi ng Sthgﬁgén t he apparatus of the present invention
The inventor made the investigation about this point, and obtained
knowledge that even in the UV curable cationic composition, the cure thereof
is promoted extremely when ultraviolet ray having illuminance of a predeter-
mined level or more is radiated thereonto for a short period of time. As means
for-radiating the ultraviolet ray of a predetermined level or more for a short
period of time, it was ascertained that flashing ultraviolet radiation using a
flash lamp is effective. At this time, the ultraviolet radiation may be per-
formed satisfactorily in such manner that the ultraviolet ray is concentrated
not on the surface of the disc substrate but on the external peripheral end
thereof. In the case where the ultraviolet ray is radiated onto the external pe-
ripheral end concentratedly, adverse effects owing to heat from a lamp light
source scarcely become problems. The apparatus of the present invention has
a feature in that a second ultraviolet radiation means for radiating ultraviolet
rays onto each external peripheral end of the plurality of stacked discs is pro-
vided. With such constitution, the UV curable cationic composition at the ex-
ternal peripheral ends of the two disc substrates is cured in early stages, so
that the problem of stickiness is dissolved and the slippage betwéen the two

disc substrates occurred in transporting the disc substrates can be prevented.



shoul d ,conpri se deflection inpartation neans for deflecting one plate
shaped substance | ocated on the top of a plurality of stacked plate shaped
subst ances; top plate shaped substance h@&di ng neans for hol di ng one
uppernost pl ate shaped substance and separating the one uppernost plate
shaped substance from ot her plate shaped substances, the one uppernost

pl at e shaped sub- 15 st ance
being in a deflected state; and transporting nmeans for transporting the one
upper nost pl ate shéfien theobiVanumblhicationis wemsitiadnéantheoenernal pexiph-
shaped subst ances. __In such apparatus, when the one plate shaped
subst ance | oexad @ardoof theedisops etradhby futhar m}m@nggmdﬂmvmlaf Ba% pajsethe
substances is deflected, a de- _flection simlarly occurs also.in a plate
shaped subst exfeEnalgrmherabend therepk agaheve-dasared, efficiensy ip Eéii ﬁ‘ﬁsqn Qte
shaped substapnce., Wth this, restoring_,force to rengve the deflectioaleof
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tained by connecting the centers of the discs when the ultraviolet ray is radi-

ated by the second ultraviolet radiation means. Thus, the ultraviolet rays can
be easily radiated onto the external peripheral ends of all the discs uniformly.

The second ultraviolet radiation means should adopt a flashing type in
terms of energy efficiency.

The above-described effects can be exerted only by the cationic polym-
erization photoinitiator, and hence exerted also by the light initiator combined
with the cationic polymerization photoinitiator. The curing promotion effect
can be improved by this action.

Besides the methods for radiating the ultraviolet rays in the
above-described manners, there is also a method to apply a heat to a prede-
termined temperature. In this case, a constitution, in which a heating means
for performing a heating treatment for the plurality of stacked discs is pro-
vided, suffices. Since the technique to heat the discs can be satisfactorily per-
formed by cheaper equipment compared to that necessary for the ultraviolet
radiation, this technique is effective for reduction of production cost. Al-
though a heat temperature must be decided appropriately in accordance with a
material constituting the disc substrates and UV curable cationic composition,

the heat temperature should be set to 70°C or less in the case of the DVD be-



shaped  subst ances whil e keeping the deflection of the uppernost plate
shaped substance, a re-attachment in the uppernost plate shaped substance
can, be prevented. Mreover, when it is tried to cause the foregoing
deflection plural times, the attachnment of the uppernost plate shaped
substance to the plate shaped substance under the uppernost plate shaped
subst ance can be dis- solved nore securely. Furthernore, to cause the
deflection, it suffices that a load is applied to a portion of the

upper nost pl etvsesif apmesihiligt tata déformation ofithni diat bybstoatetmay ooy duotdher
portion of the uppernost plate shaped sub- stance. In this case, as the way
to apply thealtbeminal stresseatpatemparasiire hAbowepP¥E. Myzeoveratoepromegie dhe ghest ance
i s sucked by vacuum suction, flaws on the surface of the plate shaped

subst ance ca?f the YVesraabledationic composition, the heating temperature should be set 16

In the above descri bed manner, w thout use of the spacer nor neans for
bl owi ng t he famberaperatyre ofil0°Gsanersst pl ate shaped substance anong t he
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heater, a ceramics heater and the like, since the halogen heater reaches to a
predetermined temperature in a short time after starting the heating, the
halogen heater can perform the heat treatment quickly.

As the halogen heater, the one publicly known and commonly used can
be used, and a halogen heater with a reflection film capable of radiating en-
ergy toward one direction effectively should be used.

This heat treatment should be performed at least for whole the end of
the disc. Moreover, to make the deflections of the individual discs as little as
possible, it is preferable that each disc is heated so that the entire surface
thereof is made to equal in temperature uniformly. To achieve this, each disc
can be left for a determined period of time in, for example, a temperature con-
trolled chamber which controlled to a predetermined temperature by a heater.
A plurality of heaters having directivity may be provided such that the heaters
do not contact the outside of the disc and surround the entire end of the disc.
However, only one heater is preferably used, and the heater and the disc are
'disposed so that the heater and the disc do not contact with each other. The
heat treatment should be performed while rotating only the disc and the

heater is fixed. Although a rotation speed of the disc at this time‘is not espe-

cially limited, in terms of productivity, the rotation speed should be selected at



the two disc substrates, that is, in a state where the spreading thereof is
cgm  pleted, it is very difficult to dissolve the deformation and the

sli ppage even if the UV curable cationic g2nposition is not perfectly
cured, and a deflection an- gle created in the disc substrate after the
cure thereof is large. Accordingly, a counterneasure should be taken such
that the defornmation and the slippage are not caused while the UV curable
cationic conposition is spreading all over the plane between the two disc
substrat es, afrange ofjdot kkampkbhPR6 to 200apint. dodistqresibetween theehedterland the sc
substrate and the other disc substrate is superim posed thereon. Wen the
manuf act ur e end p¥bhe idisacears bd appdoprsatede seleetedi dapending omtsertissofbistriate as
0.6 mm and nmade of pol ycarbonate showing a low rigid- ity, a spreading step
nust be per f Biatedalsncanstituting | thaediso mpdsa dhiskngssrbheneof, antbwai peper of gheli ty
at a level that prevents the disc substrate fromdeformation due to its own
wei ght . heategcangt isswitthin a/eangeorf bie d00 sm, sudinaripw Baydistarcesshosdd ur e
in that to aL)I Qw t he foregoing UY curable cationic cqnposition to_spread
bet ween t he PoASYS HY comin deums ofispaceasasdngypkhppdba hegber powends high, ihe

f or egoi ng su- herinposing,.means, a staticall | aci nq. pl.ane for .placing the
for eg oi ng di Sthces that t&xegdlstance between tthecheatgr gm? tfle glsg 1S gx;a({e to g%p? es

COMPEL 051 g B0 M FehEE 2o o o e B A o s ng
plane in 2 SgapSe bl Ec Ao0P [haling HOHEL L0 thiPRie Alhdhr! BebSRR1S:A 1°
the disc. The heat treatment should be performed for a period of time until
the end of the disc is completely cured. The time of the treatment is 1 to 15
minutes, ordinarily, and especially should be 3 to 10 minutes in terms of pro-
ductivity.

As described above, by performing the heat treatment after the super-
position of the discs, the stickiness of the UV curable cationic composition pro-
truding from the external periphery end of the disc after the superposition can
be suppressed, and the cure of the UV curable cationic composition is pro-
moted. Thus, the performance of the heat treatment after the superposition
can contribute to production efficiency.

By the way, in manufacturing such disc, as the method for transport-
ing the disc, a method is used widely, in which adsorption means such as vac-
uum suction 1s provided in a tip of an arm so as to hold one surface of the disc
by suction, and the disc is transported by allowing the arm to perform turning
movement. However, in any case where one of the above described methods is
used, when the discs which are stuck with each other and form a unit are
transported to the ultraviolet radiation step, the cure of the adhesive between

the two discs substrates is not completed yet. For this reason, theére has been

a fear that a central axis deviation may occur in the disc substrate that is not



pl ane having a wi de area, which statically places the DVDs to be

mass- produced one by one, is not practical. The DVDs includes a type
of DVD in which a convex portion having &3 ring shape (a ring-shaped convex
portion) is formed in an external periphery of a danping area. Since this
convex portion exists on an external surface of the DVD, when the DVDs are
stacked, the ring-shaped convex portions existing upper and | ower external
surfaces contact the ring-shaped convex %ortions.of t he adj acent DVDs, so
that the di sErmiy helschy the adeorption saeans, bbeauserof anfluencesisubh mseentnfugahe
DVDs adj acent, thereto. Accordi nglly, the DVD having a low rigidity is

def or med i nt ®re;andmceslpratiominethe transpertatien. Sinesjtheydisp: whighrauged ghe or
by a weight of the DVD stacked thereon. . There is alsqg a type of DVD
in which theCe 1%, e ¥iakAN canpef: ber wiede suchudige Heschnred; %feéwtwgs{ 0
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for stackinggiae plurality of discs upon another; and rigid disc placing
means for placing a rigid disc having a flat plane on the foregoing disc

during a Accordingly, in the apparatus of the present invention, it suffices that
holding means for holding discs; axis alignment means for allowing positions
of inner wall planes of hole portions formed in the foregoing two disc sub-
strates to be coincident with each other; and movement means for moving the
foregoing holding means and the foregoing axis alignment means simultane-
ously are provided. At this time, the foregoing axis alignment means should
be diameter enlargement/reduction means.

Specifically, the holding means holds the discs which are stuck, and
the axis alignment means performs the central axis alignment by allowihg the
positions of the inner wall planes of the hole portions formed in the two disc
substrates to be coincident with each other. In this state, the movement
means moves the holding means and the axis alignment means simultaneously,
and hence the discs can be transported in a stage where the adhesive is not
cured. Accordingly, until the adhesive is cured, the discs need not to be stati-
cally placed at the place where the discs are to be stuck, and the adhesion of
the disc substrates can be effectively performed. Thus, production efficiency
of the discs can be increased.

Furthermore, to allow the axes of the two disc substrates to be coinci-

dent with each other, conceived are a method in which external periphery por-



18 step for stacking the plurality of discs upon another. Moreover, a
material of the rigid disc is not especially limted as |long as the object
is achieved. How ever, since it is alsoZdssuned that the stacked DVDs are
transported to other places, the material of the DVD should be light for

t he convenience of the transportation. Generally, since the snmaller
specific gravity a material has, the lower rigidity the material shows,
the disc nust have a considerable thickness to achieve_the _object as the

rigid disc. Hons of hpl subspusitem are ollemedwbs b doincidentswith pagteorhar andthat

of the disc substrate_of the DVD, can be  used. In_this case, }%{]iﬁt hi.ckness
of the rigi dmgthed mywthigle pesitionsiohbaleseortions provided ah the pentereat the prig; ¢y
A metal materjal can be used as the rigid di Fsic, ,and . alun urrhiand ﬁi }?ni um
having a snaclpakﬁeﬁafe%ofgﬂ?vwlgg\%ﬁté_s Fﬁ%@@@?’ﬁ doihe ?%P%l_de%%f&l each o erHle_rea
in the case where ype a wi. t hou conv riing fornmed is applie
to, a rigid dredmedhednly %ﬁ%W rFBPé’qutéﬁnSp‘Pf;ﬂ@ %les%’crﬁ)épﬁé?gﬁ ‘f";’naaglétdwl t he
case of the DVD wi.th the convex,ring,fornmed, considerat|i for f i a
ri ng- shaped FRTPEGIHCAN F?BP‘Piet?ﬁllﬁfwghearqaﬁ?cfvﬁ?@cacsd?er 8@3@%‘?}5‘@ SI(:21 é%ﬁ%’g

ri ng- shaped convex tion is,necessary. .Flatness .of t . I LS, not
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formed with an application of force, the positioning is performed easily.

As the axis alignhment means, diameter enlargement/reduction means
should be used, and specifically an air picker or a chuck should be used. The
chuck is essentially a tool which seizes work pieces and the like by opening
and shutting several nails. It is possible to press the inner wall plane of the
hole portion formed in the disc substrate by utilizing the opening of the nail.
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a plan view schematically showing a first embodiment of an
optical disc manufacturing apparatus according to the present invention.

Fig. 2 is a drawing showing procedures in seizing a disc substrate in a
transportation apparatus used in the optical disc manufacturing apparatﬁs of
Fig. 1. |

Fig. 8 is a drawing showing a constitution of a dropping and radiating
apparatus for UV curable cationic composition used in the first embodiment.

Fig. 4 is a drawing showing a schematic constitution of an apparatus
used for dropping the UV curable cationic composition to a disc substrate.

Fig. 5 is an enlarged view of a nozzle and an ultraviolet exposure pre-

vention cover.



ters are arranged coaxially nmay be adopted, and the flat plane which is
here described is a concept including these constitutions. “In such
apparatus, since the spreading is perforfd on the statically placing

pl ane, occurrence of the deflection can be controlled.

19 After the UV curable cationic conposition is spread, the disc
may be left until resin is conpletely cured. However, in consideration for
productivity, the disc should be transported to other places. Since the W
curabl e cationic FKgrfdsntdrawingforexplaigings supezpegidonor a while

I medi ately after fhe spreading, the two disc substrates shift relatively
from each ot her unﬁ’@sg e drawing shovsing-a psincinad paat el apAppgsiusHioRines”
consi derabl e, caution. Mdreover, there is also a problemthat the IV curable
cationic confP¥ERRg girsnpertason whilsperfermings contral sags gﬁ@‘ﬁ?nfend of the
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ul traviol et radiati 6h using
stacked one upon another.

Fig. 10 is a drawing showing a state where a treatment for the end of
discs is performed by an ultraviolet radiation while the discs are stacked.

Fig.11 is a drawing showing a schematic constitution showing an ex-
ample of a method for radiating ultraviolet rays onto an end of a body of stuck
discs.

Fig. 12 is a drawing showing a schematic constitution of an apparatus
used for ultraviolet radiation onto the end of the body of stuck discs.

Fig. 13 is a table illustrating experiment results of an embodiment 3.

Fig. 14 is a drawing showing an external shape of a disc in the em-
bodiment 3 and a comparative example.

Fig. 15 is a drawing showing another constitution of a coating appara-
tus for the UV curable cationic composition.

Fig. 16 is a table illustrating experiment result of an embodiment 4.

Fig. 17 is a table illustrating experiment results in a cbmparative ex-
ample relative to the embodiment 4.

Fig. 18 is a diagram showing another example of the transportation
apparatus shown in Fig. 2.

Fig. 19 1s a drawing showing still another example of the ‘transporta-

tion apparatus shown in Fig. 2.



flash l.anp is effective. At this tinme, the ultraviolet radiation may be
per- formed satisfactorily in such manner that the ultraviolet ray is
congcentrated not on the surface of the d&bsc substrate but on the external
peri pheral end thereof. In the case where the ultraviolet ray is radiated
onto the external pe- ripheral end concentratedly, adverse effects owng to
heat froma |anp |ight source scarcely becone problens. The apparatus of
the present invention has a_ feature_in that a_second ultraviqglet radiation
means for radiatinf&20r18a plan view schematicaliyshoweng dosecpad iepHadamenhat of

t he pl uralitéiof st?gked discs is pro- vided. Wth such constitution, the
WV curabl e cHig enti@l dseppanpiastirme apparatus acsendang futhegiesent IoNeRbN-  he
two disc substrates,is,cured in early stages, so.that the.probl.em of
stickiness is di ssbi& éﬁoatl’r?é'sléqcpﬁﬁa\j‘@wbéaﬁ%ﬁl‘ﬁqg’ shewies @ difssttaskes
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peri ph- eral Fgé:%o()f the disc is cured by further radiating the ultraviol et
ray onto the external peripheral end thereof, as above-descri bed,

efficiency is bad t, ' 4 gt | i t@ 1 :

di scs one by one. %@i%ﬁz&?%ﬂ @%%ﬁééﬂgiﬁl%?%%ng%ﬁp%iégg%%és agég{fﬁ {alged t he
ul traviol et B ' ' performed for an aggregation
of the stackaeﬁggﬁéscggw gucﬂég%’ﬁ%%ﬁ% eIt#glf gy diation, it is possible to
performthe end cupig®at#eal ERRGLEA viw! Howdhe Al SedndltrdnsporfRionMPAROUET |
the plurality of discs should rotate around a central axi$§ ob- tal ned by

connecting t e diedbRickinscpheatihs sfparatas éfmgudt.raviolet ray is radi-

Fig. 24 is a plan view schematically showing a third embodiment of the
optical disc manufacturing apparatus according to the present invention.

Fig. 25 is an elevation view schematically showing a disc transporta-
tion apparatus used in the optical disc manufacturing apparatus of Fig. 24.

Fig. 26 is an elevation section view schematically showing a pressuring
apparatus used for the optical disc manufacturing apparatus of Fig. 24.

Fig. 27 is an elevation view schematically showing a transferring ap-
paratus of a disc used for the optical disc manufacturing apparatus of Fig. 24.

MOST PREFERABLE EMBODIMENTS FOR EMBODYING THE
INVENTION

Embodiments of the present invention will be described with reference
to the dréwings below.
[First Embodiment]

A DVD manufacturing apparatus shown in Fig. 1 is roughly consti-
tuted by a disc substrate taking-out region R1, a disc preparation region R2, a
disc checking region R3 and a disc stacking region.

The disc taking-out region R1 is constituted by a stock area Al where

first and second disc substrates 1a and 1b are held by a disc holder 7 in a state



ated by the second ultraviolet radiation neans. Thus, the ultraviolet rays
can be easily radiated onto the external peripheral ends of all the discs
uniformy. The second ultraviol &7 radi ati on means shoul d adopt a
flashing type in terns of energy efficiency. The above-descri bed
effects can be exerted only by the cationic polym erization
photoinitiator, and hence exerted also by the light initiator conbined with
the cationic polynerization photoinitiator. The curing pronotion effect

can be i npr owddrdthd first sant sewond disc substiadss treand b aretdtackedf ene vpat ani ng
the ultraviolet rays in the above-described manners, there is also a nethod
to apply a hethtert and aptakieg-outamemdéd forrtpking omtethe firsthingd eecomd disc sub-
constitution, in which a heating neans for perfornng a _heating treatnment
for the pl urétratep lefand b kue baioseswhishmre held aetde disflioldes7. Since t he
technique to heat the discs can be satisfactorily per- forped by cheaper
equi prent conpar edThe disiapreparation rperosr R21e constitabed byt proxlingideoating s

technique is eff ive for, reductiqn Qf production st, Al - ugh heat
tenperature PI&E ?ﬁéﬁ&@& 3 drorping aaﬁira&qtylg %Pp&éemﬁjig%dmppw@gg?&aibgq
constituting the.disc substrates and UV cyrable_cationic conposition, the
heat tenper atdHEE {ERAPES ns@ttiﬁﬁ?géécoﬁu%lsg?ée i3 2Pd 2 SHPLTHRDSIRE BDPAe-
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and superimposing the first and second disc substrates 1a and 1b one upon
another.

Next, an outline of DVD manufacturing steps in the foregoing appara-
tus will be described.

The first disc substrate 1a stacked upon another in the stock area Al
in the disc substrate taking-out region Rl is supplied to the disc preparation
region R2. In the stock area Al, the plurality of first disc substrates la
stacked on the disc holders 7, 7,...are housed. When the disc holder 7 is
moved from the stock area Al to the taking-out area A2, a transportation ap-
paratus 2 having an arm 21, which turns swingingly between the solid line
and the dashed line, transports the uppermost disc substrate among the first
disc substrates 1a stacked on the disc holder 7 to a supply position B1 on a ro-
tation table 3 of the coating stage B in the disc preparation region R2, and
places the uppermost disc substrate thereon. In such manner described above,
the first disc substrate 1a is sequentially supplied to the disc preparation re-
gion R2,

Moreover, when all of the first disc substrates 1la stacked in the disc
holder 7 on the taking-out area A2 have taken out, the disc holder 7 is allowed
to move to the disc holder stock area A3, and another disc holder 7 in which



to a tenperature of 400C or nore. As the apparatus for the heat
treatnment, though a heater using the nobst prevailing heating wire heater
can be used, it is preferable in conside#&a- tion for heating performance
that a heater using a hal ogen heater is used. Specifically, conpared to
heaters including the heating wire heater, a quartz heater, a ceramcs
heater and the |ike, since the hal ogen heater reaches to a predeterm ned
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plurality of heaters having IvIt e provi
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of the disc. However, on eater 1s preferably used, e heater

and the di s@rggpingiand0sAehtHes h?ﬁéra%ﬂ@ 4h§a&@;5bpeﬂr% 4 PkiCa dihe'¥HapeORhAct

with each other. The heat treatnent should be perfornmed while rotating only
the di sc andodted themdod! When tiRMGoalinkTHHE TV catadilé eaticdie eémpbsition 4diisc at

this time'is not espe- cially limted, in terns of productivity, the

rotati on speatipitedi thebmtatibRahbl? 3trotates in the arrow direction in the drawing
until the first disc substrate 1a moves to the transportation position B3. By
the arm 21 of the transportation apparatus 2, the first disc substrate 1a placed
at the transportation position B3 is transported to the superposition apparatus
5 on the superposition stage C in the disc preparation region R2.

On the superposition stage C, the d disc substrate 1b transported from
the disc substrate stock area A4 by the transportation means 2 waits.. This
second disc substrate 1b is housed in a state where the second disc substrate
1b is stacked on other second disc substrates on each of the disc holders 7 ar-
ranged in the disc substrate stock area A4 in the disc substrate taking-out re-
gion R1”. When the disc holder 7 is moved to the taking-out area A5, the
transportation apparatus 2 having the arm 21 seizes the uppermost second
disc substrate among the second disc substrates 1b stacked on the disc holder
7. The transportation apparatus 2 transports this second disc substrate 1b to
the superposition stage C and places the second disc substrate thereon. In the
above described manner, the second disc substrate 1b is sequentially supplied
to the superposition stage C.

Moreover, when all of the second disc substrates 1b stacked on the disk



22 a range of, for exanple, 20 to 200 rpm A distance between the heater
and the end of the disc can be appropriately sel ected depending on sorts of
substrate nmmterials constituting the di 28 and a thickness thereof, and a
power of the heater, and is within a range of 1 to 100 cm ordinarily. The
di stance should be 10 to 70 cmin terns of space saving. Wen the heater
power is high, it suffices that the di stance between the heater and the
disc is nmade to be larger. |In sone cases, it is also possible to allow
only the hedidder @ amthe talihgoyt tarea AdnHavé beere taker out, ttheidise bplder fgist he
di sc such that the heater does not touch the disc. The heat treatnment

shoul d be pempvedrtaiticodise holder stioakfaren b, amd anather disg heldernkinywhich the
conpletely cured, The tinme of the treatnment is | to 15 minutes,
ordinarily, sseenddirscsubstratesdbade mewly stacked ip maeved from thendise substsate
ductivity. As descri bed above, by perform ng the heat treatnent
after the suitesk aregdid tovhedrkingowt axea Ai-he stickiness of the W curable
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the armto NQpfaORL UL Mtained by superimposing these disc substrates is simply re-
ferred to as a disc hereinafter.
The disc 10 is transported along the transportation path 9 to the disc
stacking/separating apparatus D, provided in the disc preparation region R2,
by the axis alignment transportation apparatus 6. Specifically, the disc 10 is
transported onto the disc holder 7 positioned in the first position 11 in the disc
stacking/separating apparatus D. In this disc stacking/separating apparatus
D, the spreading treatment is performed in a state where the plurality of discs
10 is stacked. This is because it is intended to realize the spreading treatment
in a limited space as described above. However, since mere stacking of the
discs 10 causes a deformation and a misalignment in the discs, the rigid disc 8
is placed on the disc 10 by the rigid disc transportation apparatus 12 when the
disc 10 is transported to the first position 11 on the disc stacking/separating
apparatus D. Then, the subsequent disc 10 is transported to the rigid disc 8
and placed thereon. Accordingly, the rigid disc 8 exists between the discs 10,
and the disc 10 and the rigid disc 8 are alternately superposed one upon an-
other on the disc holder 7 disposed in the first position 11. Hereupon, the
rigid discs 8 are stacked on the disc holder 7 disposed in the fourth position 13

on the disc stacking/separating apparatus D and disposed thereon.



rr[iverrén(_t . However, in any case where one of the above described nmethods is
used, when the discs which are stuck with each other and forma unit are
transported to the ultraviolet radiation3step, the cure of the adhesive
bet ween the two discs substrates is not conpleted yet. For this reason,
there has been a fear that a central axis deviation may occur in the disc
substrate that is not 23
firmy held by the adsorpti on neans, because of influences such as
centrifugal forceTlmdisadoblerr7aon ahichnthedists Khamoplhedd tma sticking stiate B sc,
whi ch caused the central axis deviation cannot be used, such disc is
scrapped as alddvers tosgwve to the fifth Positiedulie onibe ididd stanking/separating appa-
centrifugal force and the accelera- _tion, applied t()) the djisc substrate
whi ch i s notratas ® by the gonveyon &dise holden erqulationmmeans) 14 prowiderindhe digc such
I nfluences can be effectively reduced by |owering a transportation speed.
However, a piagikiagissparating\appamtys Br odliken, vihey spreading Jreatment is per-
Accordingly,,in e .apparatus, of _the present inventjon, it suffices that
hol di ng AT L ﬁd%l‘flﬁgat%ﬁ disgs 10 ot aqmg& Aiéime B e 1 pasition, 1(59
positions of inner | 1. planes_ of hole portions. fornmed j.n fqregoi ng two
disc sub- strat esw\ggn QP%@rﬁed@ertre%m téé&ﬁm@g%ﬁifﬁ’&rfi)‘ls?rh%ﬁﬁ%b for
g}) \r/r:JIn'?atng? tfh%rcﬁggsl \ ishgxla%sggrten&%g %hg ggdtcr&%zfgotrrgg&llgx% gﬁ(ﬂasraglllsl ﬂnpnx%g{de ans
in the sixth position 16 on the disc stacking/separating apparatus D by the
conveyor 14. The end curing treatment means is a treatment aiming at the
following. Since the cure of the UV curable cationic composition, which ex-
poses to the outside of the stuck plane of the disc 10, is delayed, troubles are
brought about in terms of disc handling. Accordingly, it is intended to pro-
mote the cure of the UV curable cationic composition by means for radiating
ultraviolet rays onto this end or means for heating the disc.
When the end treatment is finished, the disc holder 7 loading the discs
10 is transported to the second position 17 on the disc stacking/separating ap-
paratus D by the conveyor 14. In this second position 17, the disc 10 is moved
to the disc checking region R3 by the transportation apparatus 2 and placed
thereon. The rigid discs 8 are stacked on the disc holder 7 disposed in the
third position 18 on the disc stacking/separating apparatus D and disposed
therein.
Then, when the number of the rigid discs 8 on the disc holder 7 dis-
posed in the third position 18 reaches a predetermined value, the disc holder 7
disposed in the third position 18 is moved to the fourth position 13 by the con-
veyor 14.
Subsequently, the rigid discs 8 stacked on the disc holder 7, which was

moved to the fourth position 13, are again stacked, by the rigid disc transpor-



ously are provided. At this time, the foregoing axis alignnment means shoul d
be di ameter enl argenent/reduction neans. Specifically, the holding
nmeans hol ds the discs which are stuck, arsd the axis alignnent neans
perfornms the central axis alignnent by allowing the positions of the inner
wal | planes of the hole portions fornmed in the two disc substrates to be
coincident wwth each other. In this state, the novenent neans noves the
hol di ng nmeans and the axis alignment neans simultaneously, and hence the
di scs can betdtionspanisell,ionta theadisc Wbesléernacelpdinesiupen ianotisr om thedlisc
Accordingly, until the adhesive is cured, the discs need not to be stati
cal | y pl acedheldet Raligdoaed imther forst pesitiiondd. are to be stuck, and the adhesion
of the disc substrates can be effectively perforned. Thus, production
efficiency of theThesaboveansbéhe niotaladleaw of this embadimendr e, The miovew t he
axes of the two disc substrates to be coinci- dent with each other,

concei ved ar meatiptadieg of thewdishsebateate fromethiepteding pat area, a dropping and

24 tions of the substrates are allowed to be cojncident with each other
and a met hotrdiatingof khe S5Y crephle sntiowiccopmositions the éwemeswnt%t%e “higer s

of the prin- cipal surfaces of the substrates are, allowed tq.be cojncident
with each ot Mt?ﬁéiﬁéﬁﬁgé?%lsaﬁ g ranEortalion, Hhe spreafingtreainet¥hs t o

be col noi dent_yith each other cin cops easi Ly LN, 2,558 Wisre a.5ize of
ples. :

In Fig. 2, the procedures in transferring the first and second disc sub-
strates la and 1b respectively stacked on the taking-out areas A2 and Ab by
the respective transportation apparatuses 2 are shown. Note that the disc
substrate shown in the drawing is the first disc substrate la, and the proce-
dures similar to the following procedures are adopted in moving the second
disc substrate 1b. Accordingly, the first disc substrate 1a in the drawing may
be the second disc substrate 1b.

In the transportation apparatus the deflection impartment means (up-
permost disc substrate holding means) 22 as shown in Fig. 2 is provided. The
deflection impartment means 22 has a constitution in which the vacuum suc-
tion portion 221 for performing vacuum suction for the first disc substrate 1a,
the reciprocation operation portion 222 for allowing the vacuum suction
portion 221 to reciprocate in a direction perpendicular to the first and second
disc substrates 1la and 1b, and the displacement suppression portion 223 for
restraining a part of the first disc substrate 1a mechanically when the vacuum
suction portion 221 operates. Moreover, this deflection impartment means 22
has also a function as holding means for holding the first disc substrate 1a, by
the operation of the vacuum suction portion 221.

To transfer the first disc substratesla, the transportation apparatus 2



changes. Moreqver, when the disc substrate is thin, a deflection and a
strain .may occur in the disc substrate by applying force to the external
periphery portion of the substrate for [88sitioning. However, since the
hole portion is fornmed so as to be smaller conpared to a size of the disc
and will be hardly de- fornmed with an application of force, the positioning
Is perforned easily. As the axis alignnent neans, dianeter

enl argenent /reducti on nmeans shoul d be used, and specifically an air picker
or a chuck s¥dupde te fapedhe uppermortione discanbstratela)among the Bmstcdiss sitbes
work pieces and the |ike by opening  and shutting several nails. It is
possi bl e to §raes layandihevagaim sickion pertion221hand thedisplacementwestrain he
di sc substrate tq;égél i zi ng, the opening of the nail. BRI EF DESCRI PTI ON OF
THE DRAW NGOrtlo freymagle; to conbachthe; favgt sisrornhstrate | 32, aroshaovgn dn Rigst
enbodi nment q% n optical disc manufacturing apparatus according to the
present invention. Fig. 2 is a drawing show ng procedures in

sei zing a disc substra in a transportatio aratus used.in the optical
di sc rr?l_ntjf ?pt ur i n;ﬁ tpiﬁ%_tvﬁgu‘bﬁldﬂc&o_ 11?‘_’1%011 &f%ﬁmtg'l e3tfoi S %W’%E?ces Wi ng
a constituti . dr radi atin appar atus for cur

cationic corr%%sflﬁis?: ghs(él?gxg)gﬁr{&ﬁe ?ﬂea?agglfathgﬁgl&%ff cation operatyon po °F1§2:¥
drawi ng show At i L]t of . appar at u used for droppin
ha"Wocor apdfiads 55 BRI AL oS RAT A 1) A0 Clra WIS RRB! Bl Pacdiif Subfifn FoPEP 9

22\/2?! ar ged 612920 prévided Dretid dp tﬁle%@i}'ﬁ‘@éa%foneﬁgﬁﬂfﬁ pdtfion 2991k 28
vated while sucking the first disc substrate 1a, and the portion of the first disc
substrate la sucked by the vacuum suction portion 221 makes displacement
upwardly.

At this time, the portion of the first disc substrate 1a’ contacted by the
displacement suppression portion 223 is mechanically restrained by the dis-
placement suppression portion 223, so that its displacement is restrained. As
a result, the first disc substrate 12’ made of a material having flexibility is de-
formed to a curvature state as shown in Fig. 2(b), thus causing a strain
therein.

By the way, since the uppermost first disc substrate 1a’ and another
first disc substrate la (hereinafter referred to as a first disc substrate 1la”)
contacting the under surface of the disc substrate 1a’ offer high surface
smoothness alike, the first disc substrates 1a’ and 1a” happen to fall into a
state where both are adhered to each other imitationally. In this case, when
the uppermost first disc substrate 1a’ is made to be deformed as described
above, a force which attempts to deform the first disc substrate 1a”, which is
imitationally adhered to the first disc substrate 1a’, also acts along the upper-

most first disc substrate 1a’. Thus, a strain occurs also in the first disc sub-

strate 1a” under the first disc substrate 1a’, and, at the same time, restoring



25 . Fig. 6 is a drawing for explaining a superposition.

Fig. 7 is a drawing showing a principal part of an apparatus for per
formng a transportation while perform n@g3a central axis alignnent.

Figs. 8(a) and 8(b) are draw ngs show ng anot her enbodi nent of the
apparatus for performng the transportation while performng the central
axis alignnent, and Figs. 8(b) and (c) are enlarged views of a chuck.

Fig. 9 is a drawing showing a state where a disc and a rigid disc are

st acked one ¥esntozhssoles the strain acts fhiepeonl0 i s a drawi ng showing a state
where a treatnment for the end of discs is perfornmed by an ul traviol et

radi ati on while tHheinge $ke strain eccarkestin the under fiisg disc substrage dai’ massirewi ng
a schematic constit %io,n showi ng an ex- ample of a nmethod for radiatin

ul t ravi ol et 'ﬁ‘t&a Yof"t;i esive dorge grctingnhntyresn the ympeamest first disc substuage 1&8 i s

a drawi ng show chematic constitution of an apparatus used_for

ul traviol et ?I\é\édﬁg‘i ﬁfﬁi cﬁm-%uhqq@tgﬂ@; etsrﬁéalﬁdéﬁgéfﬁﬁgd@ﬁ sybslaate 1a” under
Fig. 13 is table,illustrating.experiment resylts. of enbqdi ment 3.
F o191 St bRl B i nben deeared o hon titiadBe e fifee gheaual

bodi nent 3 a_c arative exanple. Fig. 15 is a drawi ng show ng
anot her congtt%ictpﬁtrf’%ﬁﬁgg%tg%(?ﬁﬁ%& appara- tus for the UV curable cationic

COMOST IO, oy, Wik 48 80 K5 Bt AR P e
a conpar ati g f¥he réithlifig "GR! dotErdRal Win RS Y Til bxébeds the adhesive force
between the first disc substrates 1a’ and 1a”, the under first disc substrate 1a”
comes off from the first disc substrate 1a’, and restores its shape to the original
plate shape. Thus, it is possible to separate the uppermost first disc substrate
1a’ from the under first disc substrate 1a”, and the simultaneous taking-out of
the two first disc substrates 1a can be securely prevented.

As described above, after the separation of the first disc substrate 1a’
from the under the first disc substrate 1a”, the transportation apparatus 2 is
moved upward while sucking the first disc substrate 1a2’. In this case, the first
disc substrate 1a’ is separated while keeping its deflected state. In such man-
ner, it is possible to prevent the first disc substrate 1a’ from being adhered
again to the under first disc substrate 1a”. Thereafter, the reciprocation op-
eration portion 222 is restored to the original position, and thus the first disc
substrate 1a’ is restored to the original plate shape. Then, the first disc sub-
strate 1a’ separated in such manner is moved to a next treatment step.

Note that when the first disc substrate 1a’ is deformed by incurvating
as described above, as a curvature of the deflection is made to be smaller, a
strain generated becomes larger. Thus, also a restoring force exerted on the
first disc substrate 1a’ becomes larger, and a separation force of the first disc

substrate 1a’ can be adjusted. Moreover, to make the curvature of the deflec-



Fi g. 18, I's a diagram showi ng anot her exanple of the transportation

apparatus shown in Fig. 2. Fig. 19 is a drawing show ng still
anot.her exanple of the transporta- tion &gparatus shown in Fig. 2.

26 - Fig. 20 is a plan view schematically show ng a second
enbodi mrent of the optical disc manufacturing apparatus according to the
present invention. Fig. 21 is a perspective view schematically

showi ng a disc stack- ing/separating apparatus used for the optical disc
manuf act ur i ridgompaegeanudistings betwaen the vacuum BugtioR portionrR2dl andittherdisi ew
showing a first transportation path in the disc stacking/separating

appar at us ofPlapement suppression ppition 2233 mayabe sdtisfactorily miade te hewmall, @recond
transportation path in the di sc stacking/separating apparatus of Fig. 21.
Fig. 24 is amgvement distargecofdhe zaripyocation angratiom pexticimBed mashbe satisfae
optical disc nﬁ{luf cturieag apparatus according to the present invention.
Fig. 25 is AR itgbeJAEEH- schemat i cal | y showing a disc transporta- tion

apparalus used | NG ORLCR Sio IR 2CLL 00 BRPRIALUS, O £l 8 2

appar 85, il 8 402 OB bt s B A A R bled i
the disc holder 7 becomes an empty state, and the empty disc holder 7 is trans-
ported toward the disc stacking region via the transportation path.

Moreover, among the first and second disc substrates 1a and 1b taken
out in the above described manner, the first disc substrate 1a is supplied to the
supply position B1 of the coating stage B. The first disc substrate 1a supplied
to the supply position B1 is moved to the coating position B2 by rotating the
rotation table 3 in the arrow direction in the drawing.

On the first disc substrate 1la at the coating position B2, the UV cur-
able cationic composition 45 onto which the ultraviolet ray is radiated by the
dropping and radiating apparatus 4 is dropped and applied.

Next, a constitution for dropping the UV curable cationic composition
onto the disc substrate wile radiating ultraviolet ray will be described with
reference to Fig. 3. In Fig. 3, reference numeral 41 denotes a dispenser (noz-
zle) for dropping UV curable cationic composition; 42, ultraviolet radiation
means; 43, a box having a reflection plate on its inner plane; and 44, a disc
substrate placing table.

As the dispenser 41, a model 1500DV (nozzle inside diameter of 0.83
mm), manufactured by EFD, INC., in United States of America, was used. As
the ultraviolet radiation means 42, an ultraviolet radiation apparatus 1250
type, D valve (light radiation length of 25 cm), manufactured by Fusion Co.

Ltd., was used. Moreover, the disc substrate placing table 44 is made to be



paratus of a disc used for the optical disc nanufacturing apparatus of Fig.

24. * MOST PREFERABLE EMBODI MENTS FOR EMBODYI NG THE

| NVENTI ON Enbodi nents of the preséht invention will be described
with reference to the drawi ngs below. [First Enbodi nment] A DVD
manuf act uri ng apparatus shown in Fig. 1 is roughly consti- tuted by a disc
substrate taking-out region RL, a disc preparation region R2, a disc
checking region R3 and a di sc stacking region. The di sc taki ng-out

region R i srotatirest by at mdtdyy(nat shewew). aNede Shatwn distanee betwaea decyha
substrates la and Ib are held by a disc holder 7 in g state

27 wher e nadiation sppanatus denandl the faling 7Y susable Lafapic PMposition is et one

upon an- other, and a taking-out area for tagking out .the first and
second di sc to 9 mmyand the hox 45, dn vehigh ghe jnnprplang i genstituted, hy the FhEC i sc

hol der 7. . The di sk .preparati on regi.on R2 is cqpstif ut

provi di ng a HBemPlats. §F’é¥{9€nég H’gg i‘Hﬁrai'}(l‘ﬁ?’fo5%*1%}0%6823?%&%31%%%%8%&%&@4 for
dropping W curable cationic c .r’rBo itionto the first disc_ s bsttraé thl a,
and a superi§PB8 en@t%%pompggg@ 5 U & llemgn@néngﬁﬁﬁsenbfn?%’émf r fte i sc

d | g PP N Fow e of 1
Tace (e secUavHGLainEepay Mor en m SEUHEF Ap b AR R B 12 RBREn
di sc substrahese!Rafiifl 1sHroPRied R the box 43.

The ultraviolet radiation means 42 is allowed to emit light while the

UV curable cationic composition 45 is falling, thus radiating ultraviolet rays
onto the UV curable cationic composition 45. Since the disc substrate placing
table 44 is rotated during these operations, the UV curable cationic composi-
tion 45 is coated on the first disc substrate la so as to form a ring shape
thereon. Note that a ring-shaped convex portion of the first disc substrate la
is omitted. When the dropping of the UV curable cationic composition 45 by a
predetermined amount is completed, a hole through which the UV curable
cationic composition 45 passes is closed by operating the shutter 43a in the left
direction in the drawing. Then, if the first disc substrate la to which the UV
curable cationic composition 45 is to be subsequently dropped moves here, the
shutter 43a is operated as shown in the drawing, and the dropping of the UV
curable cationic composition 45 is resumed. Since the light emission by the
ultraviolet radiation means 42 is continuously performed during the UV cur-
able cationic composition 45 is not dropped, the ultraviolet radiation onto the
dispenser 41 can be prevented by opening and shutting the shutter 43a, and
clogging thereof is prevented.

By the way, as shown in Fig. 4, the foregoing dispenser 41 is protected
by the ultraviolet exposure prevention cover 46, and the dispenser 41 is not

exposed to the ultraviolet ray radiated from the ultraviolet radiation means



anot her. Next, an outline of DVD manufacturing steps in the

foregoi ng appara- tus will be described. The first disc substrate
| a .stacked upon another in the stock aré¥® Al in the disc substrate
taking-out region R is supplied to the disc preparation region R2. In the
stock area A, the plurality of first disc substrates la stacked on the
disc holders 7, 7,...are housed. Wien the disc holder 7 is noved fromthe
stock area Al to the taking-out area A2, a transportation ap- paratus 2
havi ng an afa 21, which turns swingingly between the solid |ine and the
dashed line, trangports the uppernost disc substrate anpng the first disc
substrates |a stafked Bnar kalanged wew ot the d@@eéls%ébla}ldp@@ ultzavigdet 6% a r o-
tation table 3 of the coating stage B in the disc preparation region R2,
and pl aces PHBUEMIEYSHIN ¢AveE4Qubstrate thereon. In such manner descri bed

cbove, Lhe 11TSU gl it SRR\l 8ol By SRR S LY SURB B 0L 1 e
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fromthe stgqkioo large, the dropping distance of the UV curable cationic composition 45
becomes long, and an adverse effect that the total height of the apparatus be-
comes high is brought about. Accordingly, the distance d should be deter-
mined in consideration for this point.

As a diameter (D in the drawing) of the opening portion 46a of the ul-
traviolet exposure prevention cover 46 is smaller, the ultraviolet shielding ef*
fect becomes higher. However, if the diameter D is too small, the UV curable
cationic composition 45 may touch the opening portion 46a. Accordingly, the
diameter D should be determined in consideration for also this point.

As a diameter (L in the drawing) of the ultraviolet exposure prevention
cover 46 is larger compared to the diameter of the nozzle tip 41a, the ultravio-
let shielding effect becomes higher. However, if the diameter L is too large, an
adverse effect that the total height of the apparatus becomes high is brought
about. Accordingly, the diameter L should be determined in consideration for
also this point. Moreover, if the diameter L has a length which is not too dif-
ferent from the external diameter of the dispenser 41, there is a fear that ul-
traviolet rays incident from the opening portion 46a are reflected at the inner
plane of the ultraviolet exposure prevention cover 46, and irradiated indirectly
onto the nozzle tip 41a to clog the tip 41a. To prevent this, the inner plane of
the ultraviolet exposure prevention cover 46 is made of a material which

hardly reflects the ultraviolet rays (apt to absorb the ultraviolet rays).



area Al.to t he taki ng-out area A2. On the other hand, the first

di sc substrate la supplied to the supply position Bi
B is noved to the coating position B2 by3ffotat -
in the arrow direction in the draw ng.

of the coating stage
ing the rotation table 3
On the first disc substrate

| a placed in the coating position B2, UV curable cationic conposition 45
onto which ultraviolet rays are radi ated by the dropping and radi ati ng
apparatus 4 is dr%ed so as to forma ri n(g)shape, and coated thereon

When the coating

ntherrmonre; as shoendntRignd

eoropstitutiemint&hich theosipitédred,

the rotation iable 3.rotates in the arrow direction in the drawing until

the first di$

the arm 21 of the trgnsportat'on apparatus 2, the first disc substrate

placed at tHN EoV%EE
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substrates lthrs48akedntihbe ntidKon the nozzle tip 41a. To prevent this, the UV

curable cationic composition 45 should be recovered and reused by the follow-
ing techniques.

(1) the liquid drop is removed by sucking using vacuum sucking means,

(2) the liquid drop is blown away by gas (gas which preferably contains no hu-
midity and does not react with the compound), or

(3) the UV curable cationic composition 45 is ejected by a rotary volume type
pump (typified by mohno ROBO dispenser (brand name) manufactured by He-
isin Engineering & Equipment Co. Ltd.,), the pump is rotated in the reverse
direction to the ejection direction after completion of the ejection, and the lig-
uid drop is returned to the nozzle 41.

The first disc substrate 1a onto which the UV curable cationic compo-
sition 45 is dropped so as to form a ring shape and applied in the above de-
scribed manner is superposed on the second disc substrate 1b in the
superposition apparatus 5.

Next, a superposition of the two disc substrates will be described with

reference to Fig. 6.
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29 hol der 7 on the taking-out area AS have been taken out, the disc
holder 7 is noved to the disc holder stock area A6, and another disc
hol der 7 in which the second disc substgates |b are newWwy stacked is noved
fromthe disc substrate stock area A4 to the taking-out area AS.
In the superposition stage C, the first disc substrate la is superim
posed, by the superposition apparatus 5, on the second disc substrate |b
that has been waiting. As a matter of course, the two disc substrates are
super- inposed wilnhiFigh8, thé supeapbsitiontappaiatus Gnigasnsiituted biyrd papadelisc
t herebetween. Note that a unit obtained by superinposing these disc
substrat es isibstnapé \holding thablasedl tamda§2,aa diinge 158r forr t@hhecting the discTheb-di sc
10 is transported along the transportation path 9 to the disc
st acki ng/ sepdrateihojdiagtablesusl and H2oand edsuationheati St cprestadatd @ vaceginon
R2, by the axis alignnment transportation apparatus 6. Specifically, the
disc 10 i s RYSBRB she#mint o t he disc hol der 7 positioned in the first
position 11 in the disc stacki n%/ s)epar ati na. apparatus D. In this disg
st acki ng/ separ at i i 8beyER dn Eigpb(a)hthe Sirstadisa subsiratardatonte wWaichdhgedVi n a
state where the plurality of discs 10 is stacked. This |s because it.is
i ntended to GHEEPIE FELORIE é%lg%ﬁ%‘iérlgapﬁhﬂé in aring shawe iplaged en dhe disc
descri bed abs% gtralt_ié) \ﬁ%iltﬁlrlg tzsitfgcgl,naex{ t}% ggclélnagdi(s)g sﬁl?s%rate 1b is placed on the
disc substrate holding table 52. By driving the vacuum pump (not shown), the
first and second disc substrate 1a and 1b are sucked onto the disc substrate
holding tables 51 and 52 through the suction path 54, respectively. Then, the
disc substrate holding table 51 is rotated around the hinge 58 at a high speed
in a state shown in Fig. 6(a). When the disc substrate holding table 51 ap-
proaches the disc substrate holding table 52 as shown in Fig. 6(b), the rotation
speed is slowed down, and thereafter control is performed such that the both
discs may approach each other at a speed on the order of micron per one sec-
ond. Then, when the distance between the first and second disc substrates 1a
and 1b becomes a predetermined value, the approach is stopped, and the drive
of the vacuum pump is stopped.
The disc 10 obtained by superposing the first and second disc sub-
strates 1a and 1b is transported to the next disc stacking/separating apparatus
D by the axis alignment transportation apparatus 6.
A princij)al portion of the axis alignment transportation apparatus 6
and an operation thereof are shown in Fig. 7. As shown in Fig. 7, the axis
alignment transportation apparatus 6 is constituted by an air flowing path 64,
a disc-shaped vacuum suction portion 62 provided on a tip thereof, and a cyl-

inder-shaped air picker 63 protruding from a central portion of thé¢ under sur-

face of the vacuum suction portion 62. The air picker 63 is made of rubber,



di scs 10 causes a deformation and a msalignnment in the discs, the rigid
disc 8 i's placed on the disc 10 by the rigid disc transportation apparatus
12 when the disc 10 is transported to thggfirst position 11 on the disc

st acki ng/ separati ng apparatus D. Then, the subsequent disc 10 is
transported to the rigid disc 8 and placed thereon. Accordingly, the rigid
di sc 8 exists between the discs 10, and the disc 10 and the rigid disc 8
are alternately superposed one upon an- other on the disc holder 7

di sposed i n axete msideptimireofas hbllowHeMovgsier, 4 bapplyPathd4acst the aie Adwrcked
on the disc holder 7 disposed in the fourth position 13 on the disc

st acki ng/ sepagdath$daprananusichteairaithi sip capplyt mearo ot shown), and the suc-

30 . The disc holder 7 on which the discs 10 are placed in a

st acki ng st dien pathab4lyitecPmmumicaded withhe viachum pasptmothsidyon Ahbanietar

st acki ng/ sep ra%@gg appa- ratus D by the conveyor (disc holder circul ation
neans) 14 prdd W Rortien af the atnickary eaphe ghangedby anpplyindeirTiocthe t he
spreading treatnment |s per- _forned by Ieaving the discs 10 for a period of
time in thi &@P{Wt Rogkiony ﬁ}eaﬁofma the supply patief4anhi Burthemaeien ghe pxis align i s
conpl eted, the disc holder 7 |loading the discs 10 is transported to the end
curi ng t r eat e TaBpRETARTIQN APPAYAINY gds idisnased sp gsHo heseepsecatmemovakledi sc

troat mont - moniEe e BRAPhth S Lt the’ ol l owi ng. Since the cure of

the U curable Catlih%né:xi(s: %ﬁ%%rsx{etnit cH']éms\i\)/r(1>ir’c%\rt]io%xeipparatus 6 performs vacuum suc-
tion when the vacuum suction portion 62 contacts the superposed disc 10 as
shown in Fig. 7(b). Next, when air is supplied to the inside of the air picker 63
in which a diameter is smaller than a hole portion 10a of the discl0, the di-
ameter thereof is enlarged, and the air uniformly presses the hole portion 10a
of the disc 10 from the inside thereof as shown in Fig. 7(c). With such opera-
tion, even when the central axes of the first and second disc substrates 1a and
1b deviate from each other, the central axes can be made to be coincident with
each other. In such situation, by moving the axis alignment transportation
apparatus 6 to the disc stacking/separating apparatus D along the transporta-
tion path 9, the central axes of the disc substrates 1a and 1b composing the
disc 10, which was transported to the disc stacking/separating apparatus D,
are coincident with each other.

In this disc transportation apparatus, a chuck may be used instead of
the air picker, as the axis alignment means.

Fig. 8(a) is a perspective view showing a disc transportation apparatus
of a second embodiment, and Figs. 8(b) and 8(c) are enlarged views of the
chuck. This disc transportation apparatus 6 is roughly constituted by a vac-
uum suction portion 67 ( holding means), a chuck 68 (axis alignment means)

and an arm 69.



poses to the outside of the stuck plane of the disc 10, is del ayed,

tr.ooubl es 'are brought about in ternms of disc handling. Accordingly, it is
intended to pro- note the cure of the UV4ourable cationic conposition by
means for radiating ultraviolet rays onto this end or neans for heating

t he di sc. Wien the end treatnment is finished, the disc holder 7

| oading the discs 10 is transported to the second position 17 on the disc
st acki ng/ separating ap- paratus D by the conveyor 14. In this second
position 17, the dAschd@n i iy elal, thehdiseitemspbetakionpppegatus &3s pnstie
transportation apparatus 2 and placed thereon. The rigid discs 8 are
stacked on t tigedibycprovidier the disepbapel vacuune subtion ppuigén 6@nn t8edip ohthadi sc
st acki ng/ separati ng apparatus D and di sposed therein, i Then, when
the nunber ofrmi69.r Thechuick 68 wotruden fram so wdeycentradipsrtiorpelside vasuame
third position 18 reaches a predeterm ned value, the %i sc hal der 74d:i sposed
in the thirdSysion peakionsT.s 68 15 wensgtifuted s 88 ite g twmable areund Hhe
veyor 14. L Sufsequegtly the rigid di ics 8 stacked on the é;l%sc hol der
7, whi ch wasVisBuBrOt the prd b the Rrioe? mhate the vacaumgsighon perkiog 66is pok
rigid disc transpoy - 31 tation
means 12, onP®VIHE-di sc 10 alternately one upon another on the disc hol der

[ oposed [0 U T S5 bbb has o shapo A S RSYE FiRab Swh bt b
structed so as to be thinner than an internal diameter of the hole portion 10a
of the disc 10. After the chuck 68 is inserted in the hole portion lba, when the
chuck 68 is operated, a nail of the chuck 68 is expanded, and presses uniformly
the hole portion 10a of the disc 10 from the inside thereof as shown in Fig.8(c).
Thus, even when the positions of the two disc substrates constituting the disc
10 are not coincident with each other, a central axis alignment can be per-
formed by an action of the chuck 68.

The disc 10 transported to the disc stacking/separating apparatus D is
processed in the following manner. Fig. 9 is a drawing showing a constitution
of a disc holder 7 used in the disc stacking/separating apparatus D. The con-
stitution of the disc holder7 is identical to that used in the disc substrate tak-
ing-out regions R1 and R1’ (see Fig. 1).

In Fig. 9, reference numeral 70 denotes a pedestal; 71, a spindle
erected on the pedestal 70; and 72, a vertically moving stage moving upward
and downward along the spindle 71. The disc 10 first transported by the axis
alignment transportation apparatus 6 is transported to the disc holder 7 dis-
posed at the first position 11 in the disc stacking/separating apparatus D and
placed thereon. At this time, in the disc holder 7, the rigid disc 8 is already
disposed on the vertically moving stage 72, and the disc 10 transported is

placed on this rigid disc 8. Subsequently, after the vertically moving stage 72



ment / pl.aci ng Qf the disc substrate fromthe taking-out area, a dropping and
radi ating of the WV curable cationic conposition, the superposition of the
di sc substrates, the central axis alignnght transportation, the spreading
treatment and the end treatnment will be explained while enunerating
concrete exam ples. In Fig. 2, the procedures in transferring the
first and second disc sub- strates |la and | b respectively stacked on the
t aki ng-out areas A2 and A5 by the respective transportation apparatuses 2
are shown. Nemeoveldadownwartl wotil adiysof Hieespindlen71 pratmeded Broinnthe: disc A6, &i r st
disc substrate la, and the proce- dures simlar to the following
procedur es @udseqrnntaigiddisnd isplacedon the discdiOshy thebggidadisc tianspexdatidnngl v,
the first disc substra&g la in the drawing may be the second disc substrate
| b. anparaas Yalrep Sig.abi odm thivease: tle rigid dist Bewhichhaishean stackedreans
(up- pernost disc ,s%ﬁslhrate,hol di ng rreansg 22 as sh(own in Fig. 2.is
provi ded. TH& thedisehelden7 dispaped-imrtbefeunth positions] 3(see Hig.il) is swnplied- whi ch
t he vacuum suc ti partjqn 1 foy perform vacuum sucti on r the first
di sc substrate |a?ﬂt%lg+de3+55rzf§@a%i<ﬁw wéﬁa&%ﬁhﬁmi%ﬁhlf Qeerso?ff %mﬁwmg t he
vacuum suction portion 221 to0 reciﬁ)r cate.i.n a gli r.ection .per pendi cul a(r1 to
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transportation apparat
tions of the disc substrates constituting the disc 10 and interference of this re-

turn and the rigid disc 8 must be avoided.

When the rigid disc 8 is disposed on the disc 10 in the above described
manner, the vertically moving stage 72 is similarly moved downward, and the
disc 10 transported is placed on the rigid disc 8. By repetition of such opera-
tion, a predetermined number of discs 10 are stacked on the disc holder 7 dis-
posed in the first position 11 (see Fig. 1). At this stage, the UV curable cati-
onic composition is not spread all over the surfaces of the two disc substrates
yet.

Thereafter, the conveyer 14 shown in Fig. 1 is driven, and the disc
holder 7 loading the discs 10 stacked one upon another is transported to the
fifth position 15, and the discs 10 are here left until a predetermined of time
has passed. Meanwhile, the UV curable cationic composition is spread all
over the plane between the two disc substrates, and an spreading treatment is
completed.

After the completion of the spreading treatment, the disc holder 7
loading the discs 10 is transported to an end curing treatment apparatus E,

and an end curing treatment is performed. The end curing treatment appa-



32 is made to face the uppernost one disc substrate |a'" anong the first
disc sub-® strates la, and the vacuum suction portion 221 and the

di spl acenent restrain portion 223 are nef?e to contact the first disc
substrate la', as shown in Fig. 2(a). Next, the vacuum suction
portion 221 is nmade to suck the surface of the first disc substrate la',
and further the reciprocation operation portion 222 is nade to retire as
shown in Fig. 2(b). In this case, the vacuum suction por- tion 221

provi ded on t#@stl sompriske arteviperatate icontrofled ahambep (udti showad Zndshedting
vated while sucking the first disc substrate la, and the portion of the
first disc sippamsasush|as g herter mypvided indbeemperatuge cpmrpﬁath chamben karyd

di spl acenent upwardly. JAt this tinme, the portjon of the first disc
substrate | aanfﬁ aEiRg treatmpat i penforaeedhy retappingsbe disqsortackad after the
mechani cal ly restrained by the dis- placenment suppression partion 223, so
that its di spPEadingtreatment an 4histemperature eanfrelled phambes forga uredetest r at e
| a' rmade of a.na%erLaﬁ g ving flexibility is de- formed to a curvature
state as shofHFHPEFGE O 65?; thus causing a strain therein. By the

way, Since the t first di,sc substrate |la' and another first disc

su%st riate | a (hgfgﬁ?ge??@’talrs ﬁ’@oc‘%rgij%?e g’f‘?qtsgh‘ﬂ?slﬁ asxggti}pﬁapglafi@t)a al:
tacti t f t di bstrate J a' .,off hi
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treatment is completed, ultraviolet rays are radiated from an ultraviolet ra-
diation means 73 while the discs 10 keeping the stacked state are rotated.
The ultraviolet radiation may be any of continuous radiation or flashing radia-
tion. Moreover, a reflection plate should surround the discs 10 and the ultra-
violet radiation means 73. Note that illustrations of the rigid disc 8 and the
ring-shaped projection 10b of the disc 10 are omitted in Fig. 10.

The UV curable cationic composition is susceptible to curing inhibition
by humidity in the air, and curing of a portion of the compound touching the
humidity in the air is delayed. Since this portion does not cure and remains
sticky in some cases, it is very effective to perform the heating treatment or to
perform the ultraviolet radiation onto the end of the disc.

After the end curing treatment is performed in the above described

- Manner, the disc holder 7 loading the discs 10 is transported to the second po-
sition 17. In the second position 17, the transportaﬁon apparatus 2 distrib-
utes the discs 10 and the rigid discs 8 alternately stacked one upon another to
the disc checking region R3 and the disc holder 7 disposed in the third position
18, respectively.

Thus, all of the discs 10 on the disc holder 7 of the second position 17

and the rigid discs 8 are transported respectively to the disc checking region



t he uppernost first disc substrate la' is nmade to be defornmed as descri bed
above, a force which attenpts to deformthe first disc substrate |a", which
is inmutationally adhered to the first dissc substrate la', also acts al ong

t he upper- nost first disc substrate la'. Thus, a strain occurs also in the
first disc sub- strate |Ia" under the first disc substrate la', and, at the
sane tinme, restoring 33

force to dissolve the strain acts thereon. Since the strain
occurred i R ard ¢heakisd holder diaf¢he dhixtmusition 18 vard the diset keldex, 7 ofikbei ve
force acting between the uppernost first disc substrate la! and the first
di sc. substseemnsl pesitionH lacomies amempty statet Qn she sthesthand atdhigtime  the

fist disc substrate la' is never dissolved when this dI&esive fﬁr eis
equal to the rigd discsrarestasked ondhe disc holder 7 ofidhe par 28 bYi2ain in

the first di s&substrate | a" becomes | arge and the restoring force
gener at ed e teymnined 3MoWtay ceeds t he adhesive force between the first

fromthe firet alochupturape the 456 Raldesty of the fedndhaddticn TrendiPEr vl
Subst r at o 1 FoLgeF Vi thraor o poetior 8 aRe spuerty ey HBved R e B K aneous
pe doscri bétnad et Be bt -RiT £ Ry aRe (e SPRBr 3L ThinkaBRE 88 2
rigid discs 8 loaded on the disc holder 7 which has reached the second position
17 subsequently are moved to the empty disc holder 7 which has been moved
to the third position 18, and placed thereon. Moreover, the rigid discs 8 loaded
on the disc holder 7 which was made to move to the fourth position 13 are used
in stacking the discs 10 and the rigid discs 8 alternately one upon another on
the disc holder 7 disposed at the first position 11.
The rigid discs 8 are moved from the fourth position 13 to the first po-
sition 11 and placed thereon, whereby after the disc holder 7 of the fourth posi-
tion 13 becomes empty, the empty disc holder 7 is allowed to move to the first
position 11. At this time, the disc holder 7 that has been at the first position
11 already is allowed to move to the fifth position 15.
In the above described apparatus for manufacturing a DVD, the rigid
discs 8 are moved from the first position 11 to the second position 17, and
reach the first position 11 via the third position 18 and the fourth position 13.
Then, the rigid discs 8 are reused. Accordingly, a limited number of the rigid
discs 8 in total can be used effectively, and cost of the apparatus can be re-
duced.
Furthermore, since by the conveyer 14, the disc holders 7 are similarly
transported from the first position 11 to the second position 17 and further

transported to the first position via the third position 18 and the fourth posi-



fromfhe under the first disc substrate |a", the transportation apparatus 2
I's. nmoved upward while sucking the first disc substrate Ia'. In this case,
the first disc substrate la' is separatdd while keeping its deflected
state. In such man- ner, it is possible to prevent the first disc substrate
| a* from being adhered again to the under first disc substrate |a".
Thereafter, the reciprocation op- eration portion 222 is restored to the
original position, and thus the first disc substrate la' is restored to the
original pl@en 13nibe dispielder Rare cyelicaliysteugedin the discestagkinglspparating i n
such manner is rmveg) to a next treatnment st eﬁ. te .that en the
first disc arRAretes d,japd adimited npmberyofidisq holdernyd axe S@lg%wlﬁé&’eﬁbg[\l‘e, as
a curvature,aof the def|ection,is d be_snal ] er, . Strain generated
becones | ar Huf .ca%ﬁ%i% 1f the gngﬁcﬁ&tlg%ﬁsc% g %%egﬁntfh?@aﬁ‘isﬁsﬁecap C
substrate | g'. becqones |arger, d argtion . force of the.first disc
substrate | %“r‘gﬁﬁggguggﬁﬂ?g}twsaﬁbﬁofégnaﬁé angdy 906 the, pransferringonena
defl ec- . .« iq qe ' . . 34 tion,.large, a
di stance betdBeh th Eiald dingSdLuptha thisdmosttion 18 iy e fourth positign e}%'edr?é’nt
suppressi o rtd 2 atl.sfactorily to. | ,
roveront o 2 Seb et d TRy (R SR SicratiofSHb iR 958 b0, the
sati sfac- A o : | bed manner,
after the s %Lﬂsﬁ%é@?’g}g?"gg%h?{at%g’ﬁ“{?&tnf g PRI REGmEE BILOCT
taking-out area AguRhePmBFEdeLRE WiCHIABPY My disposed in the fifth position 15
between the first position 11 and the second position 17 and the spreading
treatment is performed in this fifth position 15, the spreading treatment can
be performed during the foregoing transferring operations, thus the productiv-
ity can be further increased.
Furthermore, if the disc holder 7 is disposed in the sixth position 16
between the first position 11 and the second position 17 and the heating treat-
ment is performed in this sixth position 16, the end curing treatment can be
performed during the foregoing transferring operations, thus the productivity
can be further increased.
Then, if the fifth position 15 is positioned closer to the first position 11
than the sixth position 16, the UV curable cationic composition can be cured
immediately after the spreading step, and hence subsequent handling of the
disc 10 becomes easier.
The present invention will be described based on examples below.
[Example 1]
Two disc substrates for use in a DVD are prepared, in which sub-
strates are made of polycarbonate having an external diameter of 120 mm and
an inner diameter of 36 mm, and Al films having a thickness of 80 nm were

formed thereon. The two substrates were stuck by UV curable cationic

composition.



t he disc hol der 7 becones an enpty state, and the enpty disc holder 7 is
trans-. ported toward the disc stacking region via the transportation path.
Moreover, anmpng the first and second di 48 substrates la and | b taken out in
t he above described manner, the first disc substrate la is supplied to the
supply position Bi of the coating stage B. The first disc substrate la
supplied to the supply position Bi is noved to the coating position B2 by
rotating the rotation table 3 in the arrow direction in the draw ng.

On the firspostiew substrate la at the coating position B2, the U cur- able
cationic conposition 45 onto which the ultraviolet ray is radiated hy the
droppi ng and radi'Ba fArp thepHiVacurable ¢ationie pprapositien 4p she dapc substrate, theext o
constitution for drqpping the UV curable cationic conposition onto the disc
substrate VIPRATAERS él%lmﬁgi‘ 4ond 15g. 5 Waswsed- be described with reference
to Fig. 3. In Fig, 3, reference meral 41 depotes i er (noz- zle)
for dropping W cﬁ?&b‘ilépWFg?ﬁ@wﬁpﬁ?q Ak A 32{10%?»[1,%5?@%?3{10 to[m- o)y
nmeans; 43, box hayj a,reflection,pl op it.s J;nne | ane:. and .44, a

i 56 subst riiegpad 4 b mnicrted Byt JB tranpd st it MlPrita s, py
(nozzl e inside dianet.er of .0.83 uf act ur£c. EED, a1 | I ted
Srates of | AMATLHITRYGl; Jaditikh Firkn By 4, Mpked B 1po MO, it

ul travi ol eteradi aty a |25 y al | hald engt h
of 25 cry . ReReAORRRM Bt Cood ey s Ry’ Cadihoffor B e 12
ggbst rate phagiidst 2R!fowtt ik 8 ¥RALIER: PRtiation length is 25 cm and input energy

to the lamp is 120 w/cm. Moreover, a rotation table 8 is made to be turnable
by a moﬁor (not shown). A distance between the ultraviolet radiation means
42 and the dropping UV curable cationic composition is set to 50mm, and a re-
flection plate (not shown) surrounds the ultraviolet radiation means and the
UV curable cationic composition, thus achieving uniformity of the ultraviolet
radiation.
As the UV curable cationic composition, resin of viscosity of 230 mPa-s
(at 25°C) having the following compound ingredients was used.
Epoxy resins:
EX 314 manufactured by Nagase Chemicals Ltd,, ...... 70 parts by weight
EX 622 manufactured by Nagase Chemicals Ltd., ......30 parts by weight
Cationic polymerization photoinitiator:
UVI 6990 manufactured by Union Carbide Inc,, ...... 2 parts by weight
After the disc substrate 1a was placed on the rotation table 3 of the
apparatus shown in Fig. 4, the foregoing UV curable cationic composition 45
was dropped on the surface of the disc substrate 1a in a ring shape while ro-
tating the rotation table 3. The ejecting pressure from the dispenser 41 was
adjusted so as to make the dropping amount to be 0.27g per one disc substr.ate

and the average thickness of the disc after stuck to be 50 u m. The dropped po-



rotative by a.motor (not shown). Note that a distance between the
ultraviolet radiation apparatus 42 and the falling UV curable cationic
conposition is set to 50 mm and the box643, in which the inner plane is
constituted by the reflec- tion plate, surrounds the ultraviolet radiation
means 42 and the falling IJV curable cationic conposition, thus achieving
an increase in uniformty of the wultraviolet radiation. Mreover, a
shutter 43a npving in the arrow direction in the drawing is provided in
the box 43. sition wagget tf 2 pasitionen a sificlet hoingraatismeten of &) monon the dise t
light while the UV curable cationic conposition 45 is falling,_ thus

radi ating ul fpEiratecla.r Ads inamesition whera spaspdingdistamces ob b Y ruvable
Since the disc,.substrate placing. .table 44 is rotated during.thes

oper ations, CHEOMG cempasitiondawagd inneranbexterngl iameters of the @%FC&‘F%FW@Q i rst
di sc substrate la so as to forma ring shape thereon. Note that a

ri ng- shaped 8ﬁ@%§qﬂﬁftion of the first disc substrate la is onitted. \Wen
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em ssion by the wultraviolet radiation neans I's continuously pertornmed

during the Uiosl¥as aipplie@ahi BRI §bGRTBGRHHEA MmARNAS wlbd pdéead anlNSuper-
ultraviolet radiation onto the dispenser 41 can be prévented by opening
and shutti ngpbésl sheitipeh fhdthePRfter facing the planes thereof coated with the UV
curable cationic composition in a ring shape each other. Although air bubbles
are apt to be trapped in the UV curable cationic composition in superposing
the disc substrate, it is possible to prevent the air bubbles from being trapped
therein by superposing the disc substrates so that contact areas of the resins
gradually increase.
Accordingly, as a concept of this example is illustrated in Fig. 11, the
UV curable cationic compositions are made to contact with each other in a
state where one disc substrate 1a slants to the other disc substrate 1b, and
thereafter the disc substrates 1a and 1b are moved downward so as to be par-
allel with each other, whereby the dropped resins come to contact with each
other gradually all over the periphery of the disc substrates la and 1b, and
spread. By adjusting the descending speed of the upper disc substrate 1a, the
trapping of the air bubbles could be removed perfectly.
After the spreading of the UV curable cationic composition, the two
disc substrates were placed on a tray 74 as shown in Fig. 11, and an ultraviolet
ray of 600 md/cm? was radiated from the above. In Fig. 11, since a reflection

plate 74a for reflecting the ultraviolet ray is provided on a surface of the tray



cl oggi ng thereof is prevented. By the way, as shown in Fig. 4, the
foregoing dispenser 41 is protected by the ultraviol et exposure prevention
cover 46, and the dispenser 41 is not exdposed to the ultraviolet ray
radiated fromthe ultraviolet radiation nmeans

36 42. Fig. 5is an enlarged view of the dispenser 41 and the
ul traviolet ex- posure prevention cover 46. In Fig. 5(a), as a
distance (d in the drawi ng) between the nozzle tip 4la_and the opening
portion 46a o4 anda shieldingailate Fxposmovitedrabowe tthe discosuhstrpde ila, thenlza-,

ul travi ol et shleldlng ef fect becones higher. However, if the _distance d |s
too |arge, tveletrgppadintad fromshe sbovereoncrntratestinancend ehthe disapubstraten 45
becones | ong ?E an adverse effect that the total height of the _apparatus
be- comes higiies theothperpasition assehasinib ﬁgnhp ANrpW ) @%%%ngeha‘&uedw
deter- mned |% consideration for this g@i g ql ter, (Din
the drawi ng) CHRDlneAtINNIA cAmPESItondA suegePEPls tRowing 1nh1b1t10n y humi lty m

the air, and curing of a portion of the compound touching the humidity in the
air is delayed. Since this portion does not cure and remains sticky in some
cases, it is very effective to perform the ultraviolet radiation onto the end of
the disc substrate.

The UV curable cationic composition gelled after about 10 minutes,
and the two disc substrates were in a condition where the both were hardly
peeled off from each other. However, the end portion remains slightly sticky.

After about 20 minutes, the curing of the end portion progressed ap-
preciably, and then fell in a tack free state. By observing the curing and
bonding states of the UV curable cationic composition by peeling off the two
disc substrates, it was found that the whole of the compound was uniformly
cured and no air bubble or un-cured portions were observed.

[Example 2]

Two disc substrates for use in a DVD are prepared, in which sub-
strates are made of polycarbonate having an external diameter of 120 mm and
an inner diameter of 36 mm, and Al films having a thickness of 80 nm were
formed thereon. UV curable cationic composition was applied onto one of
these disc substrates in a ring shape using the apparatus shown in Fig. 4
similarly to example 1. Ejection pressure from the dispenser 41 was adjusted
so that a dropping amount was about 0.8 g. A dropping position was set to a
position of a diameter: 65 mm of the disc substrate 1a. The dropping position
was selected as a position suitable for spreading the UV curable cationic com-

position all over the surface of the disc substrate 1a when the compound was



travi ol et exposure prevention cover 46 is smaller, the ultraviolet
shielding ef- fect becones higher. However, if the dianeter Dis too
smal.l, the UV curable cationic conposi4Bi on 45 nay touch the opening
portion 46a. Accordingly, the dianmeter D should be determned in
consideration for also this point. As a dianeter (L in the

drawi ng) of the ultraviolet exposure prevention cover 46 is |arger
conpared to the dianeter of the nozzle tip 41la, the ultravio- |et
shi el di ng epreadtbylrespimesathingleed labkowever, if the dianeter L is too |arge,
an adverse effect that the total height of the apparatus, becones high is
brought about. Aftesithe RV gurablecatiocpieeampositonwag dyeperd BY #TMESNage,

consideratign for _also this point. Mreover, if the dthg ter %_ haqs a
| engt h whi 8tbonded planesef another dise gabstrajmwaremage o fage ¢t the dise

di spenser 41, there_is fear that ul-. traviolet rays incident fromthe
openi ng po Fgﬂi’ﬁfﬁat&@é(h&?%?h%m lg ccatiggic WOSqu’%Héso?lmtpﬁégdpt?m%l et
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37 the UV curable cationic composition was spread between the two disc sub-
strates.

Thereafter, similarly to example 1, to promote curing of the end of the
disc, which is a unit by superposing the two disc substrates, the disc substrate
la was placed on a tray 74 having a reflection plate 74a on a surface thereof
for reflecting ultraviolet rays, and a shielding plate 75 disposed above the disc
substrate 1a, as shown in Fig. 12. The ultraviolet ray was radiated onto the
disc substrate 1a flashingly. As shown in Fig. 12, the ultraviolet ray was ra-
diated by ultraviolet radiation means composed of a long cylindrical xenon
flash lamp 76 (FQ-20003 type manufactured by Ushio Inc.,) having a pipe di-
ameter of 10.5 mm and offering an effective light radiation length of about 200
mm, a reflection plate 77 and a box 78 housing these constituent components.
With reference to radiation conditions, capacitance C of a capacitor and induc-
tance L (not shown) in a discharge circuit were adjusted so that a pulse width
of discharge current was 650 microseconds, a charging voltage was adjusted so
that lamp input energy was 200 J per one lamp, and 10 shots were radiated at
a repetition speed of five times/second. Note that a distance between the xe-
non flash lamp 76 and the disc substrate 1a was set to 40 mm.

After the above described flashing radiation of the ultraviolet ray,
when the curing situation of the UV curable cationic composition was observed,

the sticky state of the end portion of the disc which had been observed was not



Furthernmore, as shown in Fig. 5(b), a constitution in which the shutter 47
| Ss provi.ded in the opening portion 46a of the ultraviol et exposure preven-
tion cover 46 nmay be adopted. If the shutier 47 is closed while the UV
curable cationic conmposition 45 is not being ejected, the ultraviolet ray
I's never irradi- ated onto the nozzle tip 41. When the UV curable cationic
conposition 45 is ejected, the ejection should be perforned after opening
the shutter 47. Wth such constitution, the ultraviolet shielding effect

i s further higinrsubstahtidlygimmidiptef afiee thoflasling radidtiani s ef f ecti vel y
prevent ed. Her eupon, when the dropping of the UV curable cationic
conposition 45 i s TheeliVeduyaler éationiel composidiond beffvegenothe hdise)\substrabes
cationic conposi- tion 45 is sonetines made on the nozzle tip 4la. To,
prevent thi sgeler when aboutbl@® mianiternhad qaspess aften the Suppmostiion: by et 6pEY ed
and reused by the following techniques. (1) the liquid. drop is.re ed by
sucki ng usi ngoatamethed and the fwardisc substrates|wergiia a4rop t@%?b%%t}}ﬁ/\,ggt y
gas (gas which preferably c %ai ns no hu- mdity and does not react with

t he conpound)Verg affﬁyp@ dl9%n omARch oBBAT oni ¢ conposition 45 is ejected by
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per position apparatus b. Xt, a superposition of thé two disc

substrates Wgyld.o Bt ge3gvdded Wi th
[Example 3]

Next, another experiment, which was performed to confirm effects of
the present invention, will be described.

A disc substrate used was a disc substrate for use in a DVD, in which
an Al film having a thickness of 80 nm was formed on a surface of a substrate
made of polycarbonate having an external diameter of 120 mm and an internal
diameter of 15 mm.

As a rigid disc, a hollow disc made of pure Al having a thickness of 2
mm, an external diameter of 100 mm and an internal diameter of 15.2 mm
was prepared by a lathe working.

On the other hand, the UV curable cationic composition used was that
60 parts of hydrogenated bisphenol A diglycidyl ether, 40 parts of
1,6-hexanediol diglycidyl ether (;‘16H-DGE”, a low chlorine product of total
chlorine content = 0.2 weight %, from SAKAMOTO YAKUHIN KOGYO Co.
Ltd., Japan), 0.5 parts of cationic polymerization photoinitiator “RHODORSIL
PHOTOINITIATOR 2074” (4-methylphenyl-4-(1-methylethyl)phenyliodonium
tetrakis(pentafluorophenyl)borate from Rhodia, U.S.A.) and 0.2 parts of sili-



reference to Fig. 6. 38
I Fig. 6, the superposition apparatus 5 is constituted by a pair of disc
substrate hol ding tables 51 and 52, a hi ®#@e 53 for connecting the disc sub-
strate holding tables 51 and 52, and a suction path 54 connected to a
vacuum punp (not shown). As shown in Fig. 6(a), the first disc
substrate la onto which the UV curable cationic conposition 45 is applied
in a ring shape is pl ace%%on the disc substrate holding table 51, and the
second di sc epmesik aﬁa mpNERRQNGI NI 64 RiCe cLtsky bEapaza) wolre mixed andidie 52.
By driving t r}g unp, (not shown& ; the first and second disc
substrate | a8 Fﬁfi PR P eg foxan howr aitt dewhsh&ﬂrVaQC@Sltﬁ@lf@fzﬁgnPabﬂi & 51
and 52 throu el h, 54, re ectivel Then, the disc substrate
hol di ng tabl gglgirﬁ %@Q@ﬁéﬁmmaem F&Pé‘@nglsxéi]# mﬁylghﬂ@ﬁé\éﬂf qhtaipedt at e
shown in Fi n the dis te i AP ches
the disc sugk?f ?’&?@%‘P gﬂqerg)(ig;'dgj alﬁl\/\iht ﬁ?FﬁE%Iélg&}fB P'Eiﬁégﬁ
speed is slo the ‘\L‘B@é%b t.the
ot h i sce riD SHRFRS ad‘@aa iy o ) @ﬁk&ﬂi&@*ﬁ@ﬁé@%er
one sec-  onghpalhbdet8 p&Qseen%a% ORI ERalyE, & & HyalOEen SieRR e
40kg/cm? and a temperature of 40°C for seven hours.

On the foregoing disc substrate, the foregoing UV curable cationic com-
position was dropped and applied using the foregoing model 1500 DV (nozzle
mner diameter: 0.83 mm) manufactured by EFD Inc., in United States of
America such that a coating amount was 0.4 g. As ultraviolet radiation
means 42, ultraviolet radiation apparatus 1250 type D valve (light radiation
length: about 25 ¢cm) manufactured by Fusion Co. Ltd., was used, and radia-
tion was performed with an output equal to 70 % of the maximum output.

After coating, a disc substrate not coated with the UV curable cationic
composition superposed, and the disc was placed on the rigid disc 8 as shown
in Fig. 9. By a weight of the disc substrate positioned upper side, the UV
curable cationic composition between the two disc substrates started to spread.

The rigid disc 8 was placed thereon, and another disc obtained subsequently
was placed on the rigid disc 8. The same operation was repeated, and thus
the 60 discs and rigid dises are stacked one upon another.

After the 60-th disc substrate was stacked, the discs and the rigid discs
were left at a temperature of 24 °C for five minutes. Thereafter, the end

‘treatment by the ultraviolet radiation was performed as shown in Fig. 10. As
ultraviolet radiation means 73, a long cylindrical xenon flash lamp (FQ-20004
type manufactured by Ushio Inc.,) having a pipe diameter of 10.5 mm and of-

fering an effective light radiation length of about 200 mm was used. The disc



and | b becones a predeterm ned val ue, the approach is stopped, and the
drive of the vacuum punp is stopped. The di sc 10 obtai ned by
superposing the first and second disc sulsi strates la and Ib is transported
to the next disc stacking/separating apparatus D by the axis alignnment
transportati on apparatus 6. A principal portion of the axis
alignnent transportati on apparatus 6 and an operation thereof are shown in
Fig. 7. As shown in Fig. 7, the axis alignnent transportation apparatus 6

i s constituttQ and the altraviobeti ragligtidr nfebns a3 dveve -sirapesiedaby unmrafletionn
portion 62 provided on a tip thereof, and a cyl- inder-shaped air picker 63
pr ot rudi ng fplete.a Wisht thel ragtatidrocondlitiois capdeitarxerC of faacapasitor hadviaduerm
suction portion 62, The ai[ picker 63 is nmade of rubber,

39 and t ¥anceds(nps shawnd ot aj dischairge vircwit veare exdjusted sp shyt pauliseowidthf ¢ he
airs flow ilcflg path 64 is communicated with air supply neans (%jnot shown),
and the suc-of dipehargacariont was 6bOmistpsesonds, 8 chargingaoliage frasndinstedsivown) .
A di anmeter of .a hollow portion of the air picker 63 can be changed, by
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for two seconds, and a distance between the xenon flash lamp (ultraviolet ra-
diation means) and the disc 10 was set to 40 mm.

After the end treatment, the UV curable cationic composition between
the disc substrates gelled, and stickiness of the end was scarcely observed.
Furthermore, after passage of three minutes, the curing and bonding states of
the UV curable cationic composition were observed by peeling off the two disc
substrates, then the whole of the compound was uniformly cured, and air bub-
bles in addition to un-cured portions were not observed. Note that the curing
state for the disc that had not been undergone the end treatment was observed,
then the UV curable cationic composition at the end of the disc was sticky even
when ten minutes had passed after the superposition.
After the UV curable cationic composition was cured perfectly, a de-

formation state of the disc was evaluated. As to a disc (comparison example 1)
obtained under the same conditions as those described above other than no use
of the rigid disc, a disc (comparison example 2) obtained under the same condi-
tions as those described above other than no use of the rigid disc and use of a
flat disc with no ring-shaped convex portion, and a disc (comparison example
3) obtained under the same conditions as those described above other than
that the discs were superposed with the rigid disc therebetween after the ex-

pansion, the deformation state was also evaluated. The evaluations used the



shown in Fig. 7(b). Next, when air is supplied to the inside of the air
picker 63 in which a dianmeter is smaller than a hole portion | Ga of the
disclQ, the di- aneter thereof is enlabyed, and the air uniformy presses
the hole portion | Ca of the disc 10 fromthe inside thereof as shown in
Fig. 7(c). Wth such opera-. tion, even when the central axes of the first
and second disc substrates la and | b deviate from each other, the central
axes can be nade to be coincident with each other. In such situation, by

movi ng t he Tagthodadisglepedhin Janam Patent: Laid Oppp Nt 1061398)320888 diysthe in-
central axcemsTheh TR isttion - Aesepulinnes Ivsaeisos Bg. the di sc 10, whi ch
central ax i -r -ide disc : ic
was transported tpo the &Ji sc stacki ng/s% arat | ngi apparatus D, are coinci dent
with each ot her. 418 15 undersfgod;fxom the fer%ﬁg}gor?’am e¥atapleas an yehich thauck
may be used.i.nst.ead of the air picker, as the axis alignnment neans.
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t he warp angle is 0.48 °  at the upper plane and 0.46 ° at the lower plane, and in
the comparative example 3, the warp angle is 0.65 ° at the upper plane and
0.67 ° at the lower plane. Specifically, it is found that a warp angle preven-
tion effect is significant in the semi-diameter direction. A trend to create a
difference in the warp angle depending on the position of the superposition
was not recognized.

From the comparison of the example with the comparative example 3,
1t is proved that the spreading treatment should be performed on a statically
flat plane to prevent the warp. Specifically, it is considered to be a very diffi-
cult attempt to remove the warp after the occurrence, the warp being occurred
when the spreading is completed. By the way, according to the standard of
DVD-RAM, it is required that a warp angle in the semi-diameter direction is
0.7 ° or less, and the warp angle in the circumference direction is 0.3 ° or
less.

Moreover, from the results of the comparison example 2, it can be con-
firmed that even in the discs having no ring-shaped convex portion, the warp
angle is large because after a plurality of discs are stacked a statically flat

plane is not formed.

Based on the data obtained from the foregoing evaluations, the exter-



vicinity of the end of the arm 69 where the vacuum suction portion 67 is
not pr.ovided. The tip of the chuck 68 has a shape as shown in
Fig.8(b), which is con- structed so as 58 be thinner than an internal

di aneter of the hole portion |Ga of the disc 10. After the chuck 68 is
inserted in the hole portion 10a, when the chuck 68 is operated, a nail of
the chuck 68 is expanded, and presses uniformy the hole portion 10a of
the disc 10 fromthe inside thereof as shown in Fig.8(c). Thus, even when
t he positi onal shiapehef theodidt 9s showatinaligs 1dorisit Figitlidnak éteowek sloe afteanal not
coincident wwth each other, a central axis alignnent can be per- forned by
an acti on ofhaneeofdihedis6ef this examplkhandi(bsidvs thensxternadshapetdféhelidier

st acki ng/ separ ating apparatus D is processed in the fol|ow ng manner. Fig.
9is adr amﬁ@?@r@ﬁs%m e gompazispn exawpleol. Nate shahbotbeof @) ase%o)i showhthedi sc
st acki ng/ separati ng ap;i)arat us D. The con- stitution of the disc holder7 is
i denti cal t®valnation sesult ¢pneprning she uppprinlaneofithe-disag- out regi ons RL and
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A method of applying the UV curable cationic composition after meas-
uring the volume thereof is shown in Fig. 15. In Fig. 15, reference numeral 80
denotes a pedestal for fixing a coating apparatus; 81, a cylinder portion of the
coating apparatus; and 84, a power source (a motor). Reference numeral 90
denotes a supporting column which is united with the cylinder portion and to
which the foregoing motor is fitted. Reference numeral 82 denotes a piston
which is reciprocation movable upward and downward, and reference numeral
83 denotes an O ring for sealing the UV curable cationic composition so as not
to leak upward. Reference numeral 87 denotes a tank for stocking the UV
curable cationic composition; 88, the UV curable cationic composition in liquid
state; and 89, a pipe for introducing the liquid UV curable cationic composition
to the coating apparatus.

Reference numeral 85 denotes a suction valve which is opened when
sucking the UV curable cationic composition. Reference numeral 85b shows a
state where the valve is opened by rotating the valve relative to the starting
point 85¢ (using the point 85¢ as a fulerum) and 85a shows a state where the
valve is closed by rotating the valve (using the point 85¢c as the fulcrum) rela-
tive to the starting point 85¢ (using the point 85¢ as the fulcrum).



41 I's moved downward until a tip of the spindle 71 protrudes fromthe
di.ssc 10, 'a subsequent rigid disc 8 is placed on the disc 10 by the rigid
disc transportation apparatus 12 (see Figg. 1). In this case, the rigid

di sc 8 which has been stacked on the disc holder 7 disposed in the fourth
position 13 (see Fig. 1) is supplied. The rigid disc 8 is a disc
made of Al having a thickness of 2 mm in which a ring-shaped groove 8b
for avoiding interference with a ring-shaped projection | b of the disc 10
is formed. An ext &eferenge ammesal 86 denetes g ejeatiioncvalge whieleis operied when | er
than an external dianmeter of the disc 10. This_is because a return owng to
an injecti oﬁJ%BlF’ai% cusablercationicqognesitione r Refrrepcg,ppmeral b shows di sc
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until a predeternmned of tine has passed. anw
cationi c conpashibl@d by alPWiRg¥h&blane (the liquid contact plane) of the piston 82 of

the coating apparatus first located at the position Z2, the plane contacting the
UV curable cationic composition, to move to the position Z1 by operating the
motor 84.

. In this suction operation, though the suction valve 85 attempts to keep
the closed position 85a by means of a spring force (not shown), the driving
force of the piston overcomes the spring force, so that the suction valve 85 is
opened. Thus, the UV curable cationic composition is introduced from the
stock tank 87. On the other hand, since the closed state of the ejection valve
86 is kept by the spring force (not shown), liquid leakage (ejection) never oc-
curs during the suction operation.

Next, the ejection of the UV curable cationic composition is achieved by
allowing the plane (liquid contact plane) of the piston 82 of the coating appa-
ratus first located at the position Z1, the plane contacting the UV curable
cationic composition, to move to the position Z2 by operating the motor 84. In
this ejection operation, since the suction valve 85 is in the closed position 85a,
an adverse flow toward the stock tank is blocked. On the other hand, though
the ejection valve 86 operates so as to keep the closed state by a spring force

(not shown), the driving force of the piston overcomes the spring force, so that



over ‘t he plane between the two disc substrates, and an spreading treatnent
I s conpl et ed. After the conpletion of the spreading treatnent, the
di sc holder 7 | oading the discs 10 is t#ansported to an end curing
treatment apparatus E, and an end curing treatnment is performed. The end
curing treatment appa- 42

ratus E conprises a tenperature controlled chanber (not shown) and heating
means such as a heater provided in the tenperature controlled chanber, and
an end cur theopenesk stetet 86ksispeakizadred by retaining the discs stacked after
the spreading treatnment in this tenperature controlled chanber for a
predeter- m nedIpdhe ¢oatang apparatus of the UNb curable cataenic isempegition: ones-

treat ment, th‘frrée is a gt hod tQ radiate ul- traviolet rays besides the
heating t r 8@%antdeseribed abpy Fiage coating, amount ipkunel i determingd 467 e of
the nethod. Specifically, affer the spreading treatnment js ¢ | et eq,
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t he di scs 10 keepi tacked state.are rotated. The ultravigl et
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By the way, the reason why the volume measurement is performed be-
fore the UV curable cationic composition is applied by the above-described con-
stitution is as follows.

The UV curable cationic composition must inevitably be in a liquid
state (liquid) in applying on the stuck object, and a thermal property of viscos-
ity of the liquid generally shows exponential changes called Arrhenius type.

That is, the UV curable cationic composition has a feature showing a large rate
of change for temperature.

Although a valve type dispenser is sometimes used, the valve type
dispenser controls an ejection amount by an open/close time of the valve. Ac-
cordingly, this dispenser has a drawback that the ejection amount is influenced
by viscosity of liquid to be applied and changes significantly depending on an
ambient temperature.

To be concrete, when the ambient temperature becomes high, the vis-
cosity lowers, resulting in an increase in the ejection amount. Thus, the UV
curable cationic composition of a larger amount than that previously deter-
mined is ejected. On the contrary, when the ambient temperature becomes
low, the ejection amount decreases. Thus, the UV curable cationic composi-

tion of a smaller amount than that previously set is ejected.

In accordance with the temperature dependency of the ejection amount,



The WV curable cationic conposition is susceptible to curing inhibition by
hunmidity 'in the air, and curing of a portion of the conpound touching the
hunmidity in the air is delayed. Since tlggs portion does not cure and
remains sticky in sone cases, it is very effective to performthe heating
treatment or to performthe ultraviolet radiation onto the end of the disc.
After the end curing treatnent is perfornmed in the above descri bed manner,
the disc holder 7 loading the discs 10 is transported to the second po-
sition 17. awcoating sewnmd qubsithe stuck hodydependsnsndempeiatnrappay aresul® a
distrib- utes the discs 10 and the rigid discs 8 alternately stacked one
upon anot hesituation mdhete scbarding ilayprrie giot peRfctly dotrhed bebrediothtetwd discsposed
in the third position 18, respectively. Thus, all of the discs 10
on the di scswitrhdes mayfocewe second position 17 and the rigid discs 8 are
transported respectively to the disc checking region o

43 R3 and t he Hpwevem byadopting a methad mwﬁm f%ecmV rgrablacatinpicyose:
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the third p
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high yield ratio can be realized. As means for measuring the UV curable ca-
tionic composition in terms of volume, the UV curable cationic composition is
introduced from the tank stocking the compound to the cylinder of the dis-
penser through the suction valve by the pipe, and the piston is allowed to move
to a predetermined position of the cylinder, thus sucking the UV curable cati-
onic composition thereinto to achieve the measurement in terms of volume.
The measured volume in this case is determined by a product of a cylinder sec
tional area and a piston movement amount. In the case where the UV curable
cationic composition measured in terms of volume in the above described
manner 1s ejected, the ejection can be realized in such manner that the suction
valve is closed, and the piston is moved to a direction reverse to that of the
suction while opening the ejection valve provided on the nozzle side. In the
above-described method, the suction and ejection operations are repeated,
every time the UV curable cationic composition is applied once.

Alternatively, the volume measurement coating is possible also by
moving a piston little by little and ejecting the UV curable cationic composition
by a necessary amount, after sucking the UV curable cationic composition in a
large cylinder having the known diameter. Also the measured volume of the

UV curable cationic composition is determined by a product of a cylinder sec-

tional area and a piston movement distance for one ejection. In the above de-



rigid discs 8 | oaded on the disc holder 7 which has reached the second
position 17 subsequently are noved to the enpty disc holder 7 which has
been nmoved to the third position 18, and7pl aced thereon. Moreover, the
rigid discs 8 |oaded on the disc holder 7 which was made to nove to the
fourth position 13 are used in stacking the discs 10 and the rigid discs 8
alternately one upon another on the disc holder 7 disposed at the first
position 11. The rigid discs 8 are noved fromthe fourth position
13 to the fsarstedpmetlsids, the gjection ipbexferméd én phural wireespyr afi¢ enctidreopt sc

hol der 7 of the fourth posi- tion 13 beconmes enpty, the enpty disc holder 7
i s all owed emtiopyfortsncking the $IV cpradile icationit. coAtpasition, tandethe mectitinsopol der
7 that has been at the first position_ 11 already is allowed to nove to the
fifth positeustiopsis repeated at) thettime aioodV¥ aiwsblei dasionigpenmpesition gemains in
manufacturing a DVD, the rigid discs 8 are nmpved fromithe first position 11
to the secoffi pedindesn 1TheandVr cesanblenecationia ¢swapesitden 1 ejegted He thei r d
position 18 and the foyrth positio &3. Thep, the r%g%? di scs 8 are reused.

0
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effectively, .and .cost .of the a ratus can be re- duced.

Fur t her mor e2f&¥ ﬁ%e%ﬁdgﬂ@%BH%@‘glPt’i%s‘ the disc holders 7 are sinilarly
transported fromih i.rst position 11 .to {he second position.1l7 and
further transport%ﬂ%ﬁ% TPfshianed; coaking it%ﬁmbe ett‘ﬁlg W$39188§ OF GnCORIDE 4 ¢ he

fourth posi precision in the disc circumference direction, when the Iﬂﬂcurable cationic
composition (adhesive) previously measured in terms of volume is ejected by a
predetermined amount, an electric power, for example, an AC servomotor, is
used as a driving power source, then not only a coating with a higher precision
is possible, but also a coating speed and volume can be adjusted more easily,
compared to use of compressed air as the driving power source.

Moreover, when the UV curable cationic composition is measured in
terms of volume, the measurement should be performed in consideration for a
specific gravity, a degree of shrinkage in curing, a bonding area and a bonding
layer thickness of the UV curable cationic composition.

(Embodiment 4]

Next, an experiment performed to confirm the effects according to the
foregoing constitution will be described. Prepared were a disc substrate for
use in a DVD, in which an Al film having a thickness of 80 nm is formed on a
substrate made of polycarbonate having an external diameter of 120 mm and
an internal diameter of 15 mm, and a disc substrate having a semitransparent
Au film showing transmittance of 70 % at 680 nm, in which an evaluation
concerning a thickness of a bdnding layer can be easily performed after stick-
ing. As a rigid disc, prepared was a hollow disc made of pure Al having a

thickness of 2 mm, an external diameter of 100 mm and an internal diameter



tion 13, the disc holder 7 are cyclically reused in the disc
stacki ng/ separating apparatus D, and a |imted nunber of disc holders 7
are effectively used. In this case, pam8icularly, if the disc holders 7
are disposed in the first, second, third and fourth positions 11, 17, 18
and 13 one by one, the transferring opera- tion of the rigid discs 8 from
the third position 18 to the fourth position 13 can be perforned during the
transferring operation of the rigid discs 8 fromthe fourth position 13 to
the first pebld.2anmushapeddydatburerking.y becomes hi gh. Furt her nor e,
if the disc holder 7 is disposed in the fifth position 15 between the first
position 11 and the second position_17 and the spreading treatnment is
performed in thi sOptheptheshand thed]Vichsaklp cationisgomnesitinanesesawas baat

AT FIERE L AR T N RN
05 AP Ll PARREBALS k) L
P PRSP RS A SRR MR R BV, v
T EPTSY R PO B 88 PO o
compos: L1 onpERS NPT ORI NEhYRhL e BB AR SRy AT

| nvention Wdtkalde(aaeh uggh%@f)@% HIRRhE3ia0]T QM ) [a\'%l?ﬂg?' ;gfﬂ%i of sili-

Two di sc substratés for are prepafed, i'n
cone oil “L.7604” (from NIPPON UNICAR Co. Ltd., Japan) were mixed and dis-

solved each other for an hour at 60°C, which had a viscosity of 226 mPa-s (at
25°C). Here, the above hydrogenated bisphenol A diglycidyl ether was obtained
by hydrogenating bisphenol A diglycidyl ether (“EPICLON 850S”, total chlo-
rine content = 0.14 weight %, from DAINIPPON INK AND CHEMICALS, Inc.,
Japan) under the presence of a ruthenium catalyst, at a hydrogen pressure of
40kg/cm? and a temperature of 40°C for seven hours.

Using a coating apparatus having a volume measurement function
manufactured by a method publicly known and commonly used, the foregoing
UV curable cationic composition was dropped and applied on the foregoing disc
substrate in a ring shape such that a coating amount is 0.4 g. Since the inner
diameter of the cylinder 81 of the foregoing coating apparatus was 8mm and a
specific gravity of the foregoing UV curable cationic composition was 1.065, the
motor was operated by a controlling apparatus (not shown) such that the fore-
going water head difference (Z1 - Z2) for realizing the foregoing coating
amount is 0.48 cm.

As ultraviolet radiation means 42, ultraviolet radiation apparatus I250

type D valve (light radiation length: about 25 cm) manufactured by Fusion Co.



strat‘es_ are made of pol ycarbonate having an external dianeter of 120 nmm and
an i nner dianeter of 36 mMmm and Al filns having a thickness of 80 nmwere
formed thereon. The two substrates wer&9stuck by UV curable cationic

composi tion. - 45 posi ti on.
To drop the WV curable cationic conposition to the disc substrate, the
apparatus shown in Fig. 4 and Fig. 5 was used. - As a di spenser

(nozzle) 41, used was the nodel 1500 DV (nozzle inner dianeter: 0.26 nmm
manuf act ur #dbywasRzed] and, rafdintidn wes petfatmed ofitiiaerdutput aquahtouT %aof ol et
radi ati on means 42, a netal halide |anp M)3-L31, manu- factured by |wasaki
El ectric Cthe maximupmeuipadd. Conditions for the lamp were as follows. A
power is 3 kW a light radiation length is 25 cmand i nput energy to the
lanp is 120 w cnAfigbceating, a sliscoruhstrate oaprhich the By farableratiopiqeBite by a

notor (not shown). A distance between the uJtraviolet radiafion neans 42
and the dr BBFteR Wes Aot anpdied w2 sHperimppsnd, ﬁ'@n h%SJ@gth%p onaﬁl&e are-
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| ngredi ent trates gtsa%ge'd to spread. The rigid disc 8 was placed thereon, and another
disc obtained subsequently was placed on the rigid disc 8. The same opefation
was repeated, and thus the 60 discs and rigid discs are stacked one upon an-
other.

After the 60-th disc substrate was stacked, the discs and the rigid discs
were left at a temperature of 24°C for five minutes. Thereafter, the end
treatment by a halogen heater was performed. As the halogen heater, a halo-
gen heater unit with a gold mirror having a high efficiency reflection perform-
ance (IHU-HO01-00 type manufactured by Ushio Inc.,) was used. Heating was
performed under conditions that the halogen heater unit was turned on with a
voltage of AC 100 V, a distance between the halogen heater unit and the disc
10 was set to 500 mm, and the spindle 71 was rotated at a speed in which the
spindle 71 made two revolutions for one second during the heater unit was on.

The same sticking experiments were executed under ambient tem-
peratures of 24°C and 27°C, to evaluate how an average thickness of the
bonding layer changes depending on ambient temperature, and a difference
between the both was confirmed.

After the end treatment, the UV curable cationic composition between
the disc substrates of the disc prepared at any of the ambient temperatures

gelled, and stickiness of the end was scarcely observed. Furthermore, after

passage of three minutes, the curing and bonding states of the UV curable ca-



Epoxy resins., EX 314 manufactured by Nagase Chem cals Ltd .. ...... 70
parts by ‘wei ght EX 622 manufactured by Nagase Chemicals Ltd .. ......
30 parts by weight Cationic polynerizate®dn photoinitiator: UVl 6990
manuf actured by Union Carbide Inc .. ...... 2 parts by weight

After the disc substrate la was placed on the rotation table 3 of the
apparatus shown in Fig. 4, the foregoing W curable cationic conposition 45
was dropped on the surface of the disc substrate la in a ring shape while
ro- tati ngeatipaie eemposition avsre oservaé byjpeeling gfftthestswor disé substrates dihepenser
41 was adjusted, so as.to nmake the dropping amount to be 0.27g per one disc
substrate ath® Vheleg)she gemppned massmiformie curesc anf morais bubhletar wnscw®da m
The dropped po- sition was

set to a poRfiions wereohservade Nete thptathe euring state f%t}hﬁrﬂiﬂﬁ4ft?llﬂé baidswot
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warp of the disc and the average thickness were evaluated. Note that when
the average thickness was evaluated, a disc was used, which was obtained by
sticking the disc substrate having the foregoing Al film formed thereon and the
disc substrate having the foregoing Au semitransparent film formed thereon
with each other by a method similar to the above described method. For the
evaluation of the warp, a method disclosed in Japanese Patent Laid-Open No.
10(1998)-320838 by the inventor and the like was used, and for the evaluation
of the bonding layer thickness, a three-dimensional intermediate layer thick-
ness inspection system TMS-901 type manufactured by DAINIPPON INK
AND CHEMICALS, Inc., was used. The results are shown in Fig. 16.
Note that a trend to create a difference in the warp angle by the su-
perposition position was not recognized.
| According to the standard of DVD-RAM, it is required that a warp an-
gle in the semi-diameter direction is 0.7° or less, and the warp angle in the
circumference direction is 0.3° or less, and according to this example it is
proved that there is scarcely a possibility that defective products will be pro-
duced.
It is proved that the average thickness of the bonding layer formed by

curing the UV curable cationic composition scarcely changes in spite of the

change of the ambient temperature.



posed one upon another after facing the planes thereof coated with the W
cw abl e cationic conposition in a ring shape each other. Al though air
bubbles are apt to be trapped in the Uv6durabl e cationic conposition in
superposing the disc substrate, it is possible to prevent the air bubbles
frombeing trapped therein by superposing the disc substrates so that
contact areas of the resins gradually increase. Accordingly, as a
concept of this exanple is illustrated in Fig. 11, the UV.curable cationic
conposi tions are @t a6 xermparativetcrampde, wherethe FVacurable @Wﬁé‘”@ﬁ@ di sc
substrate la s]ants to the other disc substrate |b, and t ereaft e disc
substrates | 8itipRdwas applednal evalabiarrad the shuck dissobsamedQy Bpe {iH’ ¥fch

ot her, vvhereby t he dropped resins _cone to ¢contact with eacgh ot her graduall

all over the Sﬁ@rq%ﬁ’é}%/aﬁﬂarﬁﬁ‘és wihach has) g velwae meagyremgnt 1A PaadPer By
of the ai'r bEBBIEs LA @%Jé@gﬁaﬁlf'?ﬁ%ﬂ%ﬁﬁef g;ggtg,;te%bgtwﬁga%ggmg
on a tray 744 ugeﬁg%ﬁﬁj G IR té%%ﬁ%%s&f t“%ﬁ%%%ﬁ%%? e 3N RE ves
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i nhi bi tion by) huphdide¥tihg of the coating amount was adjusted so that the coating
amount is 0.4 g at ambient temperature of 24°C, and the bonding was per-
formed without any adjustment afterward.

The results are shown in Fig. 17. As shown in Fig. 17, also in the com-
parative example, it is proved that there is scarcely a possibility that defective
products owing to the warp will be produced. On the other hand, while the
average thickness of the bonding layer is 35.1 x m when the bonding layer is
stuck at the ambient temperature of 24°C, the average thickness is increased
to be as large as 455 u m when the bonding layer is stuck at the ambient tem-
perature of 27°C, and it is proved that influence of the ambient temperature
change are very significant.

Since the coating of the UV curable cationic composition is performed
after previously measuring the coating amount in terms of volume when the
UV curable cationic composition is applied, the coating amount hardly changes
even when the ambient temperature changes, and the bonding step, with a
high yield, capable of keeping the average thickness of the bonding layer con-
stant is realized.

Note that also in the foregoing embodiment, another constitution may

be adopted without departing from spirit and scope of the present invention.



the air,. and curing of a portion of the conpound touching the humdity in
the air is delayed. Since this portion does not cure and remains sticky in
sone cases, it is very effective to perf®mthe ultraviolet radiation onto
the end of the disc substrate. The WV curabl e cationic conposition
gelled after about 10 mnutes, and the two disc substrates were in a
condition where the both were hardly peeled off fromeach other. However,
the end portion regains sljghtly sticky. . After about 20 minutes, the
curing of the end Po% eXemplss dgrasead of éﬁe deflectiampimppariment apang 22 ionthe t ack
rving the curin%¥and bondi ng. states of the UV curable

f tate. b

c;'? ?ofli 2 gonﬁéggl"?’%ﬁuﬁ’}ﬁmﬁ%zd owmhdn 8. Zjdeflestion impagtment means ound
that the wh f th d i form d d ' bpl e.
RN R T E R e

b0l yoar bonas Wpaxscht RERT Smnarmerh itk sulrats liRs means: S2orhaN R or
of 36 mm ang. Alfi ' a thickness of 80 nmwere fornmed thereon. WV
curabl e catigll '39(%%1%%%??%%%8\/\@3 applied onto one of these disc substrates
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t
dianeter: 65 mmof the disc s e droppl posriTon was

sel ected as & RRPrbedtibS Uhdrablos fdtionR222di Tie tRE rb’éfpgdb\%ﬁ’i@heo 254108 ior-COM

position all over the surface of the disc substrate hen e conpound
was tions 222 are capable of operating independently from each other.

In such constitution, to transport the first disc substrate la, the
transportation apparatus 2 is disposed so as to face the uppermost disc sub-
strate 1a’ among the first disc substrates 1a, and both of the vacuum suction
portions 221 are allowed to be in contact with the first disc substrate 1a’ as
shown in Fig. 18(a).

Next, the vacuum suction portions 221 are allowed to vacuum adhere
the surface of the first disc substrate 1a’, and one of the reciprocation operation
portions 222 is allowed to retire as shown in Fig. 18(b). In this case, the re-
ciprocation operation portion 222 retired elevates a portion in the first disc
substrate 1a’ upward, the portion being sucked by the vacuum suction portion
221 provided in the tip of the reciprocation operation portion 222.

At this time, among the first disc substrates 1a’, the reciprocation op-
eration portion 222 which do not retire and the vacuum suction portion 221
provided in the tip thereof act so as to mechanically constrain the first disc
substrate 1a’ and to suppress the displacement thereof. Thus, the first disc
substrate 1a’ made of a material having flexibility deforms to a curvature state
as shown in Fig. 18(b), thus causing a strain in the first disc substrate 1a’.

Force which attempts to also deform the first disc substrate 1a” along



48 spread by a spin coat nethod | ater. After the UY curable
cationic conposition was dropped in a ring shape, a bonded plane of another
di sc substrate was made to face the planes3f the disc substrate where the
UV curabl e cationic conposition was dropped in a ring shape, and then the
bot h were superposed. After the superposition, the both disc substrates
were rotated at a speed of 4000 mn' for 3 seconds, whereby the UV curable
cationic conmposition was spread between the two disc sub- strates.
Thereafter, $herupaermostofisstadipt eubstrate pa’crobd, ethe Uirst dlisaf sabstraetedl a¥fbdihg
disc, which is._a unit by superposing the two disc substrates, the disc
substrate | #ni{gsiopply cashened tothy fivst Whsd sgpstratef1actTous, i atmid 4ecars, a
surface thereof for reflecting ultraviolet rays, and a shielding plate 75
di sposed abo®8dt ¥ectheissane Hmes resterng forcato din the gtrajn achs thereowl t r avi ol et
ray was radi ated OR, 0 th&ﬁdi c substrate la flashingly. As shown in Fig.
12, the ul travi ol et 0fByWHER thg restormecloresyexceednadhesive foree acting bebween

manar act ur ety SPBeost st i stbeate 15 Bad abe Arstdecsubstrate Js” pedawer

orErIn9 20 SLorbi MR Ll B0iaton, LENMA 01 PP 20 g7 erlecti o

(ot - showny P28 e b (B A BRAR sk slfbne; clbies, toRROTHOB b ANRRAT of

di'schar ge Cut{Rpiire il WhnRhE50 18C WRRh i8 GIRIL LY Ind Vet WRRiAILERGE SO
221 which has retired, separates from the lower side first disc substrate 1a”.

Generally, vacuum suction force accompanied with no suction by static
electricity force and motive power has a nature that weakens rapidly when a
small air space has once occurred. Accordingly, when a portion of the first disc
substrate 1a’ is allowed to be apart from the lower side first disc substrate 1a”
as shown in Fig. 18(b), it is possible to significantly reduce adhesive force act-
ing on the separated portion.

Next, as shown in Fig. 18(c), the reciprocation operation portion 222
that has been retired is returned to the original position, and another recipro-
cation operation portion 222 is made to retire. Thus, by the same operation as
that described above, the portion sucked by the vacuum suction portion 221
newly retired is separated from the lower side first disc substrate 1a”, and ad-
hesive force acting on the portion separated can be significantly reduced.

When deflection is made to occur twice in the first disc substrate 1a’ by
alternately retiring the two reciprocation operation portions 222 which are
stretchable independently, the adhesive force all over the first disc substrate
1a’ can be securely reduced even when imitational adhesive force is relatively
strong. Thus, it is possible to prevent the simultaneous taking-out of the two

first disc substrates 1a securely.



that lanp input energy was 200 J per one |anp, and 10 shots were radi ated
at a repetition speed of five tines/second. Note that a di stance between
the xe- non flash lanp 76 and the discédubstrate |a was set to 40 nmm
After the above described flashing radiation of the ultraviolet ray, when
the curing situation of the UV curable cationic conposition was observed,
the sticky state of the end portion of the disc which had been observed was
not 49 found substantially

i medi at el y af t er Moreovelrahei negipraciitimni aperation portioih222 nd dhevheuwmtsuoni c
conposi tion between the disc substrates gelled when about 10 m nutes had
passed af t efloniporsigpedYowhidhoarehgperatasi independentlst nay, baprotided mhdhuees c
substrates were in a conditign that the both were _har.dlil peel ed of f from
each ot her . laces as the,defleghioniimpazimentimeans 2% shopayin gy 19eel ed of f from
each other after _about 20 m nutes, .and the_ curi nd bondi ng states of
the UV curable cal® hisgonstipeion as shownm g)b]s%;ﬁ@%;erﬁ%gn\{acpﬁgx RS of

obser ved. - NPHRRS 2L are BERHAS0 r hBclel: e s g 17 the
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placement upward as shown in Fig. 19(b), and then the vacuum suction por-
tion 221 in the middle is returned to the original position as shown in Fig.
19(c). Subsequently, the vacuum suction portions 221 on both sides are al-
lowed to make displacement upward. Thus, adhesive force acting on the up-
permost first disc substrate 1a’ is reduced securely all over the disc substrate,
and only the first disc substrate 1a’ can be separated.

As described above, by providing the reciprocation operation portions
222 and the vacuum operation portions 221 in the three points, a strain im-
parted to the first disc substrate 1a’ can be made to be larger, and separation
force can be increased.

Also in the method for separating the disc substrates shown in Fig. 18
and Fig. 19, by adjusting the distance between the vacuum suction portions
221 and the movable range of the reciprocation operation portions 222, it is
possible to adjust the separation force. However, needless to say, these ad-
justments should be confined within a range of an elastic deformation of the
disc substrate. The first disc substrate 1a shown in Fig. 18 and Fig. 19 may
be a second disc substrate 1b.

In the method for separating the disc substrates shown in Fig. 2 or
Figs. 18 and 19, the vacuum suction is adopted as means for imparting a load
to cause a deflection in the first disc substrate 1a’. In this case, if the vacuum

suction portion 221 is made of rubber, it is particularly possible to prevent



A di sc substrate used was a disc substrate for use in a DVD, in which an Al
frlmhaving a thickness of 80 nmwas forned on a surface of a substrate
made of pol ycarbonate having an externalesdi aneter of 120 mm and an internal

di aneter of 15 mm As a rigid disc, a hollow disc nade of pure Al
having a thickness of 2 mm an external dianeter of 100 mm and an internal
di aneter of 15.2 nmwas prepared by a | at he wor ki ng. On the other

hand, the UV curable cationic conposition used was that 60 parts of

hydr ogenat esuifhepldefents 6f thegliseistpbtratdérom 4ccupaings Hboweters asethenmdans

di gl yci dyI ether ("16H DCGE", a | ow chlorine product of total chlorine

cont ent ofm wepgiting/theé rload $AKARCI Ydike Iubsteaey ta'Cothet theandamay) be 0. 5
parts of cat i oni c polymerization photoinitiator "RHODORSIL PHOTO NI TI ATOR
2074" (4- mesttisfabtonily adoyted ieadditemhipl the venywuncaetioum

t et r aki s(perft af | uorophenylglborate fromRhodia, US A) and 0.2 parts of

si h- Second embodime 50 cone oil "L7604" (f rom

our at 60, wh cAGHhch 8 PRabEbegmemt 23 hapgosest éa?e‘i'gyed it e desorthed above
By et o P PSS S oo oot e Yo h BT 1.
0. 14 wei ght %/gwinrg%m DAl NI PPON | NK AND CHEM CALS, Inc.,

A manufacturing apparatus of a DVD described in the second em-
bodiment has the same constitution as that of the manufacturing apparatus of
a DVD shown in the first embodiment in its principal portions. Accordingly,
only portions different from those of the first embodiment will be described,
and portions common to those of the first embodiment will be denoted by the
same reference numerals. Descriptions for these potions will be omitted.

The manufacturing apparatus of a DVD shown in Fig. 20 differs from
that of the foregoing first embodiment in constitutions of a disc stack-
ing/separating apparatus D’.

In this disc stacking/separating apparatus I, in addition to a conveyer
14 for transporting a disc holder 7 from a first position 11 to a second position
17, a conveyer 141 is provided for transporting the disc holder 7 from a third
position 18 to a fourth position 13, Moreover, as shown in Fig. 21, a conveyer
142 for transporting the disc holder 7 in an inverse direction to the transporta-
tion direction of the conveyer 14 is provided on a plane P2 positioned below a
plane P1 formed by the first, second, third and fourth positions 11, 17, 18 and
13, below the conveyer 14. A conveyer 143 for transporting the disc holder 7
in an inverse direction to that of the conveyer 141 is provided on the plane P2
below the conveyer 141. |

Vertically moving means (not shown) for taking the disc holder 7 down



Japan) under the presence of a rutheniumcatalyst, at a hydrogen pressure
of* 40kg/ ¢n2 and a tenperature of 409C for seven hours. On the
foregoi ng disc substrate, the foregoing & curable cationic com position
was dropped and applied using the foregoing nodel 1500 DV (nozzle inner
dianmeter: 0.83 mm) nmanufactured by EFD Inc., in United States of Anmerica
such that a coating anmount was 0.4 g. As ultraviolet radiation neans 42,
ultraviolet radiation apparatus 1250 type D valve (light radiation |ength:
about 25 cm) fromnteasricome pobiyionUss e Sartihg ointvibi2ausdfatle canveyerdid@-is proon
was performed with an output equal to 70 % of the maxi mum out put.

Af ter coati ngided bditweers ths tseedral paditiow d7eghdvilidhstarting\point a#2e of thé oonc
conposi tion superposed, and the disc was placed on the rigid disc 8 as
shown in Fi gveyer 1@2. aVesiagilly mbvingemeinsc (ot ishowal & pusidddalsd beppesn tiede,
the UV curable cationic conposition between the two disc substrates
started to spdiwd poimfel42lyiof the senwyernd4p|andethet firstamsitiomdlannd tthe disosc
obt ai ned subsequently was_placed on the rigid disc 8 The sanme_operation
was repeat edholgdar camagcendhiomothe; final neint 1‘8@ of the senveses 1d2-4oKtbe fygkpopon
anot her. f t the 60-th disc substrate was_stacked, the _discs and

the rigid di $8enykr e Tyt adransnoztationapatibeCBl of4he disoholdeyd winith slarts
Thereaiter. L% AU LSRR bY Lhe 1t A el gt L3k & on vas perd gured
i anot er of 008 Hin URaeBrtnk KRG A% O fBEPUETTGHES Palnal PBR LI B of -
about 200 nnfo%%d%%%%‘to-g&%l gipﬁgne perpendicular to the plane P1.

Furthermore, vertically moving means (not shown) for taking the disc
holder 7 down from the fourth position 13 to the starting point 143a of the con-
veyer 143 is similarly provided between the fourth position 13 and the starting
point 143a of the conveyer 143. Vertically moving means (not shown) is
provided also between the final point 143b of the conveyer 143 and the third
position 18, and the disc holder 7 can ascend from the final point 143b of the
conveyer 143 to the third position 18. Thus, a transportation path CP2 of the
disc holder 7 which starts from the fourth position 138 and returns to the fourth
position 13 via the starting point 143a of the conveyer 143, the final point 143b
of the conveyer 143 and the third position 18 is formed so as to form a plane
perpendicular to the plane P1.

The circulation of the rigid disc 8 and the disc holder 7 by this disc
stacking/separating means IV is as follows. |

The first transportation path CP1 is schematicallfr shown in Fig. 22.
The disc 10 transported by the axis alignment transportation apparatus 6 is
superposed alternately on the rigid disc 8 one upon another on the disc holder
7 disposed in the first position 11. Next, the disc holder 7 loading the discs 10

stacked in such manner is moved to a fifth position 15, whereby an spreading



51 10 and the ultraviolet radiation neans 73 were surrounded by a
reflection plate. Wth the radiation conditions, capacitance C of a
capasitor and induc- tance L (not showng7in a discharge circuit were
adjusted so that a pulse width of discharge current was 650 mi croseconds, a
chargi ng voltage was adjusted so that |lanp input energy was 200 J, and 10
shots were radiated at a repetition speed of five tines/second. Note that
the radiation was performed while ro- tating the spindle 71 at a speed in

whi ch the spreuthrent forrtigtedizoe 10 &y pérdrindstl fiothd fifth ReRiMMS15. anMogedves tthace
bet ween the xenon flash lanp (ultraviolet ra- diation neans) and the disc

10 was set tdisctRolder 7 loading #fd discs N iemibvedemt asiith pdsetidd/ 16 uwhbteby a
cationic conposition between the disc substrates gelled, and stickiness of
t he end was heatingetrpatrhemt fardtherdistd &0 risrperfoafvedr 'Phesathe discthulder Fiisut es,
the curing and bonding states of the UV curable cationic conposition were
observed by tpardpontgdotiof thehsecond pdsition AThsnddhe disa K@ andibewigil alief 8 talre
conpound was unifornmly cured, and air bubs bles in addition to un-cured
portions werePastedoar oach other in thesecondpesitiomd st ate for the disc that
had not been undergone the end treatnent. was observed, then_the UV curable
cationi c conposi t i1d¥ separsedshiss H} isymevead toa diss chegking regien R3grdplasad
m nut es had jpassed after the superposjtiaqn. _. fter the cur abl e
cationic cotP8ECs; o S\fé§°’€'€ﬁde tﬁ’éltﬁ%ékgll‘irglﬁf %Its-mpﬁ?‘iﬁ? F%dkﬁcélﬁd‘ﬂﬂg’rﬁé di sc
was eval uat ed. 0 di.sc (co ri son e | e 1) obtai ned under the sane
condi ti ons égm?£§§§“H§EE¢¥Q@éP nE@gn@pﬂg?é OBo use of the rigid disc, a
di sc (conpari son I obt,ai n under the,sane £ondi - ti,0ns..as i hose
descri bed above ot eég)tazla%} e fises ﬁ“ﬂ %Xﬁgﬁ}‘f gieig 3'11%03 ALE quyegdsto the disc
checking region R3 and to the fourth position 13 and placed thereon, the disc
holder 7 in the second position 17 becomes an empty state. The empty disc
holder 7 is allowed to move down to the starting point 142a of the conveyer 142
this time, and transported to the final point 142b by the conveyer 142,

The empty disc holder 7 transported to the final point 142b of the con-
veyer 142 is made to move from the final point 142b upward, and transported
to the first position 11. Thereafter, the disc holder 7 is made to be stacked
with the rigid discs 8 and discs 10 one upon another, and transported toward
the second position 17.

On the other hand, Fig. 23 shows the second transportation path CP2
schematically. In Fig. 23, as described above, the rigid disc 8 separated in the
second position 17 is moved to the disc holder 7 disposed in the third position
18 and placed thereon. Then, after the rigid discs 8 on the disc holder 7 are
stacked by a predetermined amount, the disc holder 7 is transported to the
fourth position 13 by the conveyer 141 in a state where the disc holder 7 loads
the rigid discs 8. Hereupon, the rigid discs 8 reached to the fourth position 13
are used for superposition of the rigid disc 8 on the disc 10 in the first position

11.



flat disc with no ring-shaped convex portion, and a disc (conparison
exanpl e 3) obtai ned under the sane conditions as those descri bed above

ot her than that the discs were superposeggwi th the rigid disc therebetween
after the ex- pansion, the deformation state was al so eval uated. The

eval uati ons used the 52 met hod
di scl osed in Japan Patent Laid-Qpen No. 10(1998)-320838 by the in- ventors
of this application. The results are illustrated in Fig. 13. As is

under st ood from t hBytmbyvimgodndipthcidg@théd Rigik digel & odtd theMirsthpdshidon 113 theli sc
was used, a warp angle is smaller conpared to the conparison ex- anples.
Parti cul ar | ydidgchsolder p disygised finrthe Heusthapgsitor3 18 rhetdraes ani empgnstiate, and
direction is 0.32 at the upper plane of the disc and 0.29 at the | ower
pl ane t her eothe pmpthalisohpldent? isealboveedte® ndovetdoavnveand thigitimes Theg, the
both of the upper and | ower planes thereof, in the conparative exanple 2,
t he warp angdscihwldpr{Bis taanspoctedp dhe ptagtivgpointdl48e of the canveyenidd. pl ane,
and in the conparative exanple 3, the warp angle is 0.65 a at the upper

pl ane and 0. 67 afrhﬁhethlé\gw holdee 7 ispwansgnoztad o, the fipal p@aﬁd@gahy shevar p

angl e preven- tion effeci [ 1551 significant in the sem -di arregtg gi'élreﬁt ion. A
trend to cregerveyer di4d: efadbe finplippintyddgh oidhe @apeyari kP diher RRraBYY of on

of {he super oyt i on, | upe. nol, 2CO00 150, iandby statd Mhes e AP Rolag™ ©

that has been stacked the with rigid discs 8 in the third position 18b is trans-
ported toward the fourth position 13, another disc holder 7 is supplied toward
the third position 18 from the final position 143b side of the conveyer 143.

In the empty disc holder 7 supplied to the third position 18, the rigid
discs 8 separated in the second position 17 are stacked, and the disc holder 7
that has been loaded with a predetermined amount of rigid discs 8 is trans-
ported to the fourth position 13.

According to the DVD manufacturing apparatus described above, the
rigid disc 8 is circularly used in the first, second, third and fourth positions 11,
17, 18 and 13 in the disc stacking/separating apparatus I, and the disc holder
7 is circularly used on the first and second transportation paths CP1 and CP2.
Thus, the circular use of the rigid disc 8 and the disc holder 7 is achieved, and
effective manufacturing steps can be realized.

In this case, since the first and second transportation paths CP1 and
CP2 are formed so as to be perpendicular to the plane P1, much plane space is
not required in circularly using the disc holder 7, and it is possible to achieve
the circular use of the disc holder 7 effectively in a limited space.
[Third embodiment]

Next, a third embodiment of the present invention will be described

while taking a manufacture of a DVD as an example with reference to the



It is proved that the spreading treatnent should be perforned on a
statically flat plane to prevent the warp. Specifically, it is considered
to be a very diffi- cult attenpt to renow® the warp after the occurrence,
the warp being occurred when the spreading is conpleted. By the way,
according to the standard of DVD-RAM it is required that a warp angle in
the sem -dianeter directionis 0.7 ' or less, and the warp angle in the
circunference directionis 0.3 or |ess. Moreover, fromthe

resul ts of tHeawimgpari son exanple 2, it can be con- firned that even in the
di scs having no ring-shaped convex portion, the warp angle is | arge because
after a plurality Dbiotelthatscarstitationk eomanmst td tlomse|of thieafirsplamdesécondodm-

f or med. . Based on the data obtained fromthe foregoing eval uations,

t he exter bodiments are denoted by the same reference numerals3 and descriptiope faf t he

disc is shown in Fig. 14. In Fig. 14, (a) shows the external shape of the

di sc of thi sthatsepsatutioniareymidtedas t he external shape of the disc

according to the Cﬁgpﬁi son exanple 1. Note that both of (a) and (b)_.show

the eval uation restPe RYRannaratis shovappe Fig 24 ronghlyecomstisuted by a’disc |

Figs.14 (a) and . (b), the ideal .external shape of the dis¢c which is as-
etk ok

sumed to hav@% ing-enbeeion Rlne dise peeparptien region Riea disceehpskingape

of the evaluated,su strateaiﬁ?{.shom the solid lines (spiral shape). It
i's proved t h5iEhE aRdAdish stackingtegign B4nas | ess warp and has the ext ernal

shape ap- proxi matgy{ %istchseub'sgxea% tgf;n%%‘out region R1 is constituted by a stock area
Al in which first and second disc substrates 1a and 1b are held by a disc
holder 7 in a stacked state, and a taking-out area A2 for taking out, one by one,
the first and second disc substrates 1a and 1b held in the disc holder 7.
Moreover, the disc preparation region R2 is constituted by a dropping
and radiating apparatus 4 for dropping UV curable cationic composition onto
the first disc substrate 1a; a superposition apparatus 5 for allowing a plane of
the first disc substrate 1a, onto which the UV curable cationic composition was
dropped, to face the second disc substrate 1b, and superposing the first and
second disc substrates 1a and 1b one upon another; a transportation apparatus
19 for transporting a disc 10 formed in the superposition apparatus 5; a disc
stacking/separating apparatus D” for performing spreading and end curing
treatments for the disc 10; and a transferring apparatus 20 for moving the disc
10 from the disc stacking/separating apparatus D” to the disc checking region
R3 and placing thereon. |
Moreover, the disc checking region R3 is constituted by a disc checking
apparatus 31 which checks whether the disc 10 formed is a non-defective
product or not. The disc stacking region R4 is constituted by a disc selec-
tion/stacking apparatus 32 for ejecting the defective disc 10, and stacking the

discs 10 judged to be a non-defective product on the disc holder 7.



A nmet hod of applying the UV curable cationic conposition after neas- uring
t he volune thereof is shown in Fig. 15. In Fig. 15, reference nunmeral 80
denotes a pedestal for fixing a coating gpparatus; 81, a cylinder portion
of the coating apparatus; and 84, a power source (a notor). Reference
nuneral 90 denotes a supporting colum which is united with the cylinder
portion and to which the foregoing notor is fitted. Reference nuneral 82
denotes a piston which is reciprocation novable upward and downward, and

reference numeral TES dieneilesras takidereut! figice 1, ABe tdisc g%putaﬁbha-egﬁmi oni c
conposition so as not to | eak upward. Reference nuneral 87 denotes a tank

for stocki ngREhthd MiscuhabkingtrizicanRE sxahties disc aackiflg refionUV4 cure ablygen-
cationic conmposition in liquid state; and 89, a pipe for introducing the
liquid W cutially dispasedso asdorfponsidppooxitatelyea Theliamgteamhapatwisen viewed
Ref erence nuneral 85 denotes a suction valve which is opened when sucki ng
the WV cur abfremctie ahwive. cThe disctsubstraRetakingroet mgien R1 @sbtlehdissstackingt e
where the valve is opened by rotating the valve relative to the starting
poi nt 85c ( LKA Bﬁearpaemecﬁsglyahsmsﬁd lie autgrtingip@sb of thed chazacieranfier e
the valve is_closed by rotatjng the val veaggsi nf%gt he point 85c as the

ful crum relBoalpgat thexeef A Lranspertaden pagh 3 ithanspestipgian ewpby sdsct he

f ul . . _ . 54
Ref or 3?% nubRlder 7gis foemeddietwisen jthe idism syhgtrate faking pat segina Rlvaad the

ej ecting thedigé/st%%fn%bg!x%g‘fo%tkﬂ.m c conposition. Reference nuneral 86b shows a

Next, an outline of DVD manufacturing steps in this embodiment will
be described.

In the disc substrate taking-out region R1, the first and second disc
substrates la and 1b stacked on the disc holder 7 in the taking-out area A2
are taken out. In this case, to prevent the simultaneous taking-out of the two
or more disc substrates, deflection impartment means 22, 22’ and 22”as shown
in Fig. 2, Fig. 18 and Fig. 19 are preferably used.

When a predetermined amount of disc substrates are taken out, the
disc holder 7 becomes an empty state, and the empty disc holder 7 is trans-
ported to the disc stacking region R4 via the transportation path 33.

The UV curable cationic composition is dropped onto one side plane of
the first disc substrate 1a among the first and second disc substrates 1a and 1b
taken out in such manner, by the dropping and radiating apparatus 4 accord-
ing to the procedures similar to those of the foregoing first embodiment, and
the first disc substrate 1a is superimposed on the second disc substrate 1b in
the superimposing apparatus 5.

The disc 10 formed by superimposing the first and second disc sub-
strates 1a and 1b is transported to the disc stacking/separating apparatus D”

from the superposition apparatus 5 by the transportation apparatus 19. The



state where the valve is opened by rotating the valve relative to the
starting point 86c and 86a shows a state where the valve is closed by

rotating the valve relative to the starfing point 86c. Bot h of the
suction valve 85 and the ejection valve 86 have a nmecha- ni sm which
maintain normally a closed state by spring force (not shown). The

suction of the UV curable cationic conposition into the cylinder 81 is
achieved by allowing the plane (the liquid contact plane) of the piston 82
of the coattragppapizicat appdriated 19 compeidesbeizing poortions d917292,1 198 phdin4
contacting the UV curable cationic conposition, to nove to the position Z1
by oper at i fgrable obfreelysdeizing and relensinghthe disct 1®mndpthearigih disch8ugh t he
suction valye 85 attenpts to_keep the closed position 85a by neans of a
spring for showngchemeRieplly imEigi26vi ng force of the piston overcones the
spring force, so that the suction valve 85 is opened. Thus, the WV curable
cationi ¢ conposi tABANE $he seizing pertions il tre184,dde seiging Pertion 198chas Aer
hand, since the closed state of the ejection valve 86 js kept. by fhe
spring for COPFRELIAMEmIIar o) the) wepumarrtionpadiopdta aﬂ@&%@ agcpickey §§ #ri ng

t he sucti on, operati.on. Next, the ej.ection t he. UV curab

Cationi ¢ conBgRts AURRment ARpETARIS TR TE, hetpi She TR POHEhAGR

pl ane) of th .ston f t.he,coati appa- atus first l.ocated at,the
boot ) on 7 £am Rttty dO B i 1067 o A WhEe e eetteal i ot SO I Ao on. to
nove to th | 11t oper. ati he tor o] hi S ej.ect |

oper at  on, SR, Bl bRt RER Ik S b soicchiont Hifh ShEE GRE:
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force, so that
the first and fourth positions 11” and 13” in the disc stacking/separating ap-
paratus D”. In addition, the seizing portions 191 to 194 are capable of inter-
locking along the straight line L1 connecting the first and fourth positions 11”
and 13” in the disc stacking/separating apparatus D”, when viewed from the
above.

To move the disc 10 from the superposition apparatus 5 side to the disc
stacking/separating apparatus D” side and place the disc 10 thereon, the disc
10 formed in the superposition apparatus 5 is seized by the seizing portion 191
which is disposed closest to the superposition apparatus 5 among the seizing
portioné 191 to 194, and the seizing portion 191 is allowed to moved along the
straight line L1 together with the seizing portions 192, 193 and 194, thus sup-
plying the disc 10 to a pressuring apparatus 35 (see Fig. 24).

The pressuring apparatus 35 comprises a pair of pressuring portions
36 and 36 opposed to each other, which are capable of seizing upper and lower
surfaces of the disc 10. When the disc 10 is supplied to the pressuring appa-
ratus 35, the pressuring apparatus 35 pressures from the upper and lower

surfaces of the disc 10 by the pressuring portion 36 thereof. Hereupon, the



55 t he opened state 86b is realized. In the coating apparatus
of- the LTV curable cationic conposition oper- ated as described above,
since a coating anount (volune) is determgned de- pending on a product of a
sectional area of the cylinder 81 and a difference of water heads (Z1-Z2)

of the foregoing liquid contact plane of the piston 82, the coating with
the UV curable cationic conposition neasured for the volune can be realized
by neans of an operation in which ZI and Z2 are previously set. By

the way, thepresasingvdppatritusvds ifornied serthae atpredeteeminedgap b®h asfshowd he
LV curabl e cationic conposition is applied by the above-described con-

stitution isim¥Fid @6lispseserved betweehlthe Pressuriiy sortiohs 86iand3Bpodi dls@therust
inevitably be in a liquid state (liquid) in applying on the stuck object,
and a t her mafirgragbsdacpnddisc sibetratéd Ya afid tibeohstitmitthgyeatisd 1§ asddisposed
exponential changes called Arrhenius type. That is, the LIV curable

cationi c conmpegbitp ba opaesed focerolrathehumasgate whengepresgrwing a gphvedefermaned

t enper at ur e. Al t hough a valve type dispenser is sonetinmes_used, the
val ve type dBaperdsesuchosituasion, she &]Ecurahie satiomic compasitiopdhbatiiegndhe ifivat of
the valve. Ac- cordingly, this dispenser has a drawback that the ejection
amount i s i nAPdesheaRd pdisisibstrates da rpdully aes be spypad e@ft%l‘n@aéﬂ??ﬁ‘?gég a

significantly dependi nq on. an apbi e t epperatuyre. . .TqQ h ongr et e,
when t he arrb%géfﬁfel%?réﬂ’ﬁ’@ Begiod i cimpe Nefedhat the loppioing gap t@hﬂ%a%vrlg?tf suc

resulting In2h e Heaome dpréating i performed wbskictorty. L1 MV

The disc 10 that has undergone the spreading treatment in the pres-
suring apparatus 35 is seized by the seizing portion 192 this time. The seizing
portion 192 transports the disc 10 to an axis alignment transportation buffer
195 (see Fig. 24). Then, the disc 10 supplied to the axis alignment transporta-
tion buffer 195 is seized by the seizing portion 193, and supplied onto the disc
holder 7 disposed in the first position 11” of the disc stacking/separating appa-
ratus D”, in a state where central axes of the first and second disc substrates
la and 1b are made to be coincident with each other.

At this time, the rigid disc 8 has been already disposed in the disc
holder 7 disposed in the disc stacking/separating apparatus D”. The disc 10 is
disposed so as to be superimposed on the rigid disc 8.

When the disc is supplied to the disc holder 7 disposed in the first posi-
tion 11” by the seizing portion 193, the seizing portion 194 is on the fourth po-
sition 13" of the disc stacking/separating apparatus D” as shown in Fig. 25(b).
Hereupon, the seizing portion 194 seizes the rigid disc 8 at the same time
when the seizing portion 193 releases the disc 10 in the first position 11”.
Then, as shown in Fig. 25(a), the seizing portion 194 is allowed to move to the
first position 11” together with the seizing portions 191, 192 and 193. When

the seizing portion 194 releases the rigid disc 8, the rigid disc 8 can be super-



curabl e.cationic conposition of a |arger anmount than that previously deter-
mned is’'ejected. On the contrary, when the anbi ent tenperature becones
| ow,. the ej ection anmount decreases. Thus,7gt he UV curabl e cationic conposi-

tion of a smaller anobunt than that previously set is ejected. In
accordance wth the tenperature dependency of the ejection anount,
56 a coating anount onto the stuck body depends on tenperature. As a

result, a situation where a bonding |ayer is not perfectly fornmed between
the two di scimpuisl sratlesdisey0dispiosed in the first pisidme11”. by adopting a net hod
in which the UV curable cationic com position is ejected through the

di spenser nozzl e aftethiptimve,sintey theasivimgnportion 193y 192 avd d 9d areispedtively
conposition in terns of volunme, as described above, the above described

si tuati on newsovesdoardisc wattimgpodftiont 195, tg thd pressetingiappacratukidgnand éo dhe at i o
can be realized. As neans for neasuring the LV curable ca- tionic .
conposi ti on isHPemosiiasf apprArates 5t the ngvpentivaldiecsck) pesitienedbirpths swRaTPPS-

i ntroduced fromthe tank stocking the conpound to the_ cylinder of the dis-
penser t hr oudiPntanpasakus Hithe aressusipganpapatiys 35and theedise Wwaiing PORiIHILR t o

nmove . .. . .. .
are seized by the seizing portions 191, 192 and 193, and the seizing portions

191, 192 and 193 are allowed to move to the positions shown in Fig. 25(b).
The seizing portions 191, 192 and 193 release the discs 10, whereby the discs
10 can be sequentially moved from the superposition apparatus 5 to the disc
stacking/separating apparatus D” and placed thereon.

Furthermore, the rigid disc 8 is again seized by the seizing portion 194
in a state shown in Fig. 25(b), and the seizing portion 194 releases the rigid
disc 8 in a state shown in Fig. 25(a). Thus, the rigid disc 8 can be stacked in
the first position 11”. Specifically, according to this transportation apparatus
19, the discs 10 can be sequentially moved from the superposition apparatus 5
to the disc stacking/separating apparatus D” and placed thereon, and the rigid
discs 8 and the discs 10 can be stacked one upon another in the first position
117,

The disc stacking/separating apparatus D” is constructed so as to allow
the disc holder 7 to move circularly among the first position 117, the fifth posi-
tion 15”, the sixth position 16”, the second position 17”7, the third position 18”
and the fourth position 13” which are positioned on the same circumference of
a circle around the center R as a rotation center. When the discs 10 and the
rigid discs 8 are stacked on the disc holder 7 in the first position 11” by a pre-
determined weight by the foregoing transportation apparatus 19, the disc
stacking/separating apparatus D” allows this disc holder 7 to move to the fifth

position 15”and a predetermined period of time to elapse. Thus, the spreading



to a predeterm ned position of the cylinder, thus sucking the UV curable
cati- -onic conposition thereinto to achi eve the neasurenment in terns of
vol ume. The nmeasured volunme in this cd®e is determned by a product of a
cylinder sec- tional area and a piston novenent anmount. In the case where
the UV curable cationic conmposition neasured in terns of volume in the
above described manner is ejected, the ejection can be realized in such
manner that the suction valve is closed, and the piston is noved to a

di rection PEthaY¥ qusablexationiadempogiionom the disc I issesyrely perfprraed. on val ve
provi ded on the g&i’ﬂ e side. In_the 1a;lbove descri bed net hoﬁ a?ér ction
and ej ection opeSRPFeAReNEle the dis stac BRI AtIAG %PW@I'WSC 0XV&: 58 oni c
conpositio n Al ternatively, voI unme asur enment
coating i s%ﬁ@ﬁﬁ&éﬁb@g ‘ﬁ)?"ﬂ}rﬁ}iﬁ Aipes lﬁl@t’é"ﬁv? ito % IPQSE"P%“ ég’é %cting
t he W curabl cationi osition by a neces sucki ng
the W cur gﬁf TIPSt {iubrﬁn? 8\5‘586&?%%}% (c‘érmgal?’i?g“gﬁf% ﬁ'ﬁ?@?mﬁg@ cinown
di aneter. ured vol u e.catj.oni c ition
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stuck plane of the disc 10 is delayed, obstacle to disc handling are brought
about. Accordingly, the curing of the UV curable cationic composition is pro-
moted by means for radiating ultraviolet rays onto the end of the disc or means
for heating the disc using a heater 38.

Next, the disc stacking/separating apparatus D” allows the disc holder
7 loaded with the disc 10 to move to the second position 17”. In this second
position 177, the discs 10 and the rigid discs 8 are separated from each other by
a transferring apparatus 20. The transferring apparatus 20 comprises seizing
portions 201, 202 and 203 as shown in Fig. 27. The seizing portions 201, 202
and 203 are formed so as to be able to seize and release the disc 10 and the ri-
gid disc 8, and disposed at regular intervals on a straight line. Moreover, a
distance between the seizing portions 201 and 202, 202 and 203 is in agree-
ment with a distance between the second position 17” and the third position
18”. In addition, the seizing portion 201, 202 and 203 are capable of inter-
locking along the straight line L2 connecting the second position 17” and the
third position 18” when viewed from the above.

Among the seizing portions 201, 202 and 203, the seizing portion 201
closer to the disc stacking/separating apparatus D” first seizes the rigid disc 8
on the disc holder 7 in the second position 17" as shown in Fig. 27(a). Then,
the seizing portion 201 is allowed to move to the third position 18” as shown in

Fig. 27(b), and the seizing portion 201 releases the rigid disc 8 there, so that



scri bed.nethods, the ejection is perfornmed in plural tinmes per one suction
op- eration for sucking the WV curable cationic conposition, and the
suction op- eration is repeated at the tizge no UV curabl e cationic

conposition remains in the cylinder. The WV curable cationic conposition
ejected in the above-described manner is applied onto at | east one of the
two disc substrates after subjected to the ultraviolet rays. In the

ri ng-shaped coating, to achieve the inprovenent of a coating precision in

the disc cirthewigidedises 8laredisposed whthe dise hoMee Graftthe thiad ipositionciffposist i on

(adhesi ve) previously nmeasured in ternms of volune is ejected by a _

pr edet er m netb berstacked.amtethis time; spmehe sbizingpantivne?021s oAGhesecandpesi:, | s

used as a driving power source, then not only a coating with_a higher

preci si on i stipndst Hhe setming potora20Lntdllnyesiiosdizertiie vasaHbard to Bvedp@st ed
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Mbr eover, whdiscrchecking appamatas &ttoce deseshpdiater ap shewrdndiigctl(@h TbeRs of
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gravity, a dbir eaizieg portipni2dgds aHowedita gelease hruding 18r e %&h%%b%?ﬂél ‘r%@"

b, an oo Seerborgetes bt SR D e B R
o S P b el o, Rl o B T b
and an int ef:meaﬁec&pgr%qsgtp%ﬁa’rl%s ﬁﬁ?wﬁrﬂ} glgg ?2@) S sflgﬁ glsﬁ?\:?anng{)%%léa'

o evar uat by zeRHibiph Bt SUEH bRFkAERC B AN Bl tH, ER difDs P bebopll o

performed af {&f 35h!thK second position 177, and the rigid discs 8 separated can be stacked

in the disc holder 7 in the third position 18”.

In Fig. 27(b), the seizing portion 203 is positioned above the disc
checking apparatus 31, and in Fig. 27(a), the seizing portion 203 is positioned
above the disc selecting/separating apparatus 32 to be described later. Ac
cordingly, by seizing the disc 10 on the disc checking apparatus 31when the
seizing portion 203 is in the position shown in Fig. 27(b), and by releasing the
disc 10 when the seizing portion 2083 is in the position shown in Fig. 27(a), the
disc 10 can be moved from the disc checking apparatus 31 to the disc select-
ing/separating 32 and placed thereon.

On the other hand, the rigid discs 8 stacked on the disc holder 7 in the
third position 18” are transported to the fourth position 13”, and used there for
the superposition operation of the disc 10 and the rigid disc 8 in the first posi-
tion 11”.

The discs 10 are moved from the disc stacking/separating apparatus
D” to the disc checking apparatus 31 and placed thereon, and the check
whether the disc 10 is a non-effective product or not is performed. The disc 10

after checking are moved to the disc selecting/stacking apparatus 32 by the



ing. As-a rigid disc, prepared was a hollow di sc made of pure Al having a
thi ckness of 2 nm an external diameter of 100 nm and an internal dianeter
58 .- of 15.2 mm shaped by | at he wor ki ng.76 On the other hand, the W
curabl e cationic conposition used was that 60 parts of hydrogenated

bi sphenol A diglycidyl ether, 40 parts of 1, 6-hexanediol diglycidyl ether
("16H DGE", a low chlorine product of total chlorine content = 0.2 weight
% from SAKAMOTO YAKUHI N KOGYO Co. Ltd., Japan), 0.5 parts of cationic

pol ymeri zat i elzptportin 268 amd pldcedrBetconPl@dastiied\ a6V 014" the disc se-

(4- met hyl phenyl - 4- (1- met hyl et hyl ) phenyl i odoni um
t et raki s(pe nﬂ%@ﬁﬂg&("@@ﬁéﬁﬁm@r@ﬁl@ 5925 ¢he Biredi18, decidedAo)beathe defectier produict
sili- cone oil "L7604" (from NI PPON UNI CAR Co. Ltd., Japan) were m xed and
di s- sol ved #adhe disethecking,apparatus8l Goescrephedanshonly thesdises dycided 206
W obt ai nedBeYienpaR SiTAYE eroHsh Heh GhapRseR Gy Ehey e bebir EPYEIsahes0S
total chlo- _rin ontent = 0.14 weight % from DAIN PPON | NK AND .
CHEM CALS, | fove J%B’é’n QiR s¢ r"ﬁPe@%ﬁ%"’b‘i‘ r%l?%tlglls Vid hhe drangrartatign 5
ing a coat PR 28080 A8 REACAGEL, GBErEse 10 drBh et GHBLInSardOaEE ur cd
by a method gubiLgliy KRR 39, %38 oa?cie‘c’i on %ﬂé drishcehgc)l(c)itaxe gi‘,)iaql%l further trans-
ported to the next step.
According to the DVD manufacturing apparatus described above, since
in the disc stacking/separating apparatus D”, the disc holder 7 is allowed to
move circularly among the first position 117, the fifth position 15”, the sixth
position 16, the second position 17”, the third position 18” and the fourth posi-
tion 13” sequentially which are disposed on the same circumference of a circle,
a circulation and reuse of the disc holder 7 can be realized with a simple con-
stitution.
Furthermore, the seizing portions 183 and 184 of the transportation
apparatus 19 interlock on the straight line L1, whereby the rigid disc 8 and the
disc 10 are alternately stacked one upon another in the first position 11”. Ac-
cordingly, a transportation efficiency of the discs 10 is satisfactory, and a pro-
ductivity of the discs 10 is high.
In addition, also in the transferring apparatus 20, the seizing portions
201 and 202 interlock on the straight line L2, whereby the rigid discs 8 and the
discs 10 are separated from each other in the second position 17”. Thus, the
rigid discs 8 and the discs 10 can be separated with a high efficiency, and a
productivity is high.
Furthermore, the disc substrate taking-out region R1 and the disc

stacking region R4 are connected to each other by the transportation path 33,



UV curabl e cationic conposition was dropped and applied on the foregoing
disc substrate in a ring shape such that a coating anpunt is 0.4 g. Since
the i nner dianmeter of the cylinder 81 of77the foregoi ng coating apparatus
was 8mm and a specific gravity of the foregoing UV curable cationic
conposition was 1.065, the notor was operated by a controlling apparatus
(not shown) such that the fore- going water head difference (Zi - Z2) for
realizing the foregoing coating anount is 0.48 cm As ul traviol et
radi ati on nmeatshd 2mpiiyt dige holder 7 eahi bt ichreubgrharatsed, 5@ 5hatt itpe rossible/to
(l'ight radiation | ength: about 25 cm manufactured by Fusion Co.

59 Lt d. , pyactically dise ghed disedialdénh moas effectivalyre dMoveoverasinsethedisegubi t o
70 % of the maximum out put . After coating, a disc substrate_on which
the UV cur aBfrate takisgiout gegion I&bsﬁheud;sp mamlolapwpndimeshmchmd,
and the disc was Iaceg %ﬁthe cglyd}ﬂadl sc 8_as shown in Fig. ¥

vei ght of tFegioR sB3sand the dissosta degiope Rds it ﬁp@e@vseuawpe X/ i oni c

conposition between the t di sc su strates starte to spr ead. The r|g|d
disc 8 was BPRIOSHDAIRIY onU-chirasiss shape. s posh i ths b, Bro

B0 i scs antopPFh g oo alsxcelfent RBntior Bty sAchiee e eat e and tAf“i’ir "the

co-th o s subst gt g ekt 1 LA 200 N0 Pl AR .

by a hal ogeg, PakaL, daRuRRAAR TR IneARs SA§ ARV 1BR BB on d13h8 both of
the step for performing from the dropping to spreading treatments of the UV
curable cationic composition 45 and the step for performing the end curing
treatment of the UV curable cationic composition 45, and the above described
steps may be performed under low humidity environment. Thus, inhibition of
curing of the UV curable cationic composition 45 is satisfactorily prevented.

INDUSTRIAL APPLICABILITY
An optical disc manufacturing apparatus of the present invention is for

manufacturing an optical disc such as a DVD adopting a bonding method.
Ultraviolet rays are previously radiated onto UV curable cationic composition,
and thereafter the UV curable cationic composition is spread on a disc sub-
strate on a statically placing plane. Thus, the disc can be manufactured.
Therefore, the obtained disc is free from air bubble trapping and unevenness

in curing, and a deformation of the disc after sticking can be avoided.



gen- heater unit with a gold mrror having a high efficiency reflection
perform rance (I HU HOL-00 type manufactured by Ushio Inc.,) was used.
Heating was performed under conditions tfgat the hal ogen heater unit was
turned on with a voltage of AC 100 V, a distance between the hal ogen heater
unit and the disc 10 was set to 500 mm and the spindle 71 was rotated at
a speed in which the spindle 71 nade two revol utions for one second during
the heater unit was on. The sane sticking experinents were executed
under anbi eniClieme peratures of 240C and 27CC, to eval uate how an average

t hi ckness of the bonding | ayer changes dependi ng on anbi ent tenperature,
and a diff er dnga optich\@isa nidmfhaubingappavatiuis comprising: After the end
treatnent, the UV curable cationic conposition between the disc substrates
of the disc prepar acoatlednyejetting ¥ Vacrnable catiompeeompastitonyel | ed, and
stickiness of the end was scarcely observed. Furtherngre afteilggaﬁs%g& of
three ninutes, theulxaviolptaadistiondinagns fortradiading nlrawolet rays whilg the

60 cationic conposition were observed by peeling off the t gi SC_ .
substrates, tcheabletdsgioniocempesitipe dr@nmgnéomaéhmm 2 Fege ré@, BRFUWS air
bubble or un-cured portions were observed. Note that the curing state for
t he di sc t hatstrader been undergone the end treatnent was observed, and

the UV curable catiopnic c osition,at the end.of t.he di sc wa [ ven
when ten mnutes h §31perpos(1)t1 n means for superimposing salla two disc susos%atgé%ng

upon another by allowing planes thereof on which said UV curable cationic
composition is dropped to be faced, and for forming one disc.
2. The optical disc manufacturing apparatus according to claim 1, wherein to
spread said UV curable cationic composition between said two disc substrates
superimposed by said superposing means, a statically placing plane for placing
said discs is provided.
3. The optical disc manufacturing apparatus according to claim 2, wherein su-
perimposing means for superposing the plurality of discs is provided, and rigid
disc placing means for placing a rigid disc having a flat plane on said disc in
the course of stacking the plurality of discs is provided.
4. The optical disc manufacturing apparatus according to claim 3, wherein
provided is a disc stacking/separating apparatus for superimposing the rigid
disc having the flat plane on said disc, allowing said UV curable cationic com-
position to spread, and separating said disc and said rigid disc from each other
after completion of spreading, and

wherein said disc stacking/separating apparatus comprises:

disc holders, which are respectively composed of a pedestal and a spin-
dle and disposed respectively in different first and second positions;

disc holder circulating means for allowing said disc holders disposed in

said first and second positions to circularly move sequentially;

A



passed after the superposition. After the UV curable cationic
conposition was cured perfectly, the warp of the disc and the average

t hi ckness were eval uated. Note that wher9t he average thickness was

eval uated, a disc was used, which was obtained by sticking the disc
substrate having the foregoing Al filmformed thereon and the disc
substrate having the foregoing Au semtransparent filmformed thereon wth
each other by a nethod simlar to the above described nethod. For the

eval uation of thestaeking meand fordstailang sairbldises dng aniskrigithdisos altermatelyen No.
10(1998) - 320838 by the inventor and the |ike was used, and for_ the

eval uat i on atfie tthen bootdiengnlthy discthvlddrribsposed in saiddirdt pesiEowd i nt er nedi at e
| ayer thick- ness inspection system TM5-901 type manufactured by DAI NI PPON
| NK AND CHEM CAL Syepamating vineanss . sepacatieg @mdzdwee anfwid itrgid djscs from

Note that a trend to create a difference in the \/\/ar_p(ﬁng e b¥ t he su:-

per posi t i onegdsethies whish axe stacked gne 2wan another, omgaigrdips, frpossdiyar d
of DVD-RAM it is required that a rp an-, .gle.in the sem - di aneter

di rection i 8316, sPooRE ppaitien, and f%eﬁgwq@ %ﬁ%@Irégliiﬁﬂ%%egeB?F{‘nﬁﬁgB&@n?QCked
direction is 0.30 qr.less, anqd according to this exapple it 4s. prqved that
there is sc@® @e& Cgmﬁfé‘s‘ﬁﬁ?q*aﬁ’t ﬁ{uréé?oggm,glf%.rm@?gl Wlfilﬁngg Os_e%
duced. [t.is proved that the average thickness of the bonding | ayer
formed by cO@tREFABSUV curabl e cationic conmposition scarcely changes in

Zﬁ)i te of the c ha%% <ﬁ£c ﬁ(ﬁlﬁex@‘ HPsipgsnetd o URg Q:ﬁlltrﬁrp%sition is made to be capable of

moving to a fourth position different from any of said first to third positions in
a state where said disc holder disposed in said third position is stacked with
said rigid discs, and

said stacking means performs a superposition of said disc and said ri-
gid disc by use of said rigid discs stacked on the disc holder disposed in said
fourth position.
5. The optical manufacturing apparatus according to claim 1, wherein an ul-
traviolet exposure prevention cover is provided in a periphery of an ejection
opening of said nozzle.
6. The optical manufacturing apparatus according to claim 1,

said apparatus further comprising:

holding means for holding said disc;

axis alignment means for allowing a position of an inner wall plane of
a hole portion in one disc substrate to be coincident with that of the other disc
substrate; and

moving means for moving said holding means and said axis alignment
means together.
7. The optical disc manufacturing apparatus according to claim 1, wherein

heating treatment means for performing a heating treatment for said plurality

L




Next, as a conparative exanple, when the UV curable cationic conpo- sition
was appli‘ed, an eval uation of the stuck disc obtained by use of a valve
type. coati ng apparatus whi ch has no vol uB® neasurenent function was per-
formed. Using the nodel 1500 DV (nozzle inner diameter: 0.83 mm nanu-
factured by EFD Inc., in United States of Anerica was used as the coating
ap- paratus, the bonding was perfornmed under the sane conditions as the
above described conditions other than the coating apparatus, and the
change de- pefisasppenpesed. anbi ent tenperatures was investi gated
(comparative exanple 1). The setting of the coating amunt was adj usted so
that the coaB.iThe @mdlacgl@nﬁagtmnmaéﬁtu&wggmn&aw 49c, and the
bondi ng was per- fornmed w thout any adjustnent afterward. The
results are shomm‘ﬁmﬂ¥¥gﬁnqﬂﬁnﬂﬁ shown in Fig. 17, also in the com

[ at there is_ scarcel SSi at

parative exanple, it is proved t p ity t

def ective product%db%ﬂg’*@@ﬁépm%‘tvﬁeﬂo%@r&?k%éﬂea 5§ ﬁgh%ﬁ%rmﬂeand,
whi |l e the avgerage,t hi ckpes f the ndi l.ayer, i 5.1 t

bondi ng | ayeby pEe fom adise EP ré%b@ﬁ%n% @%p‘énglﬁﬁye&o 1s<‘2§:t}étp%t§'g%g\%§}§%ee

t hi ckness is érl[g}crea?eﬁ &.o be as large as 45.5 ,u mwhen the bonding | ayer
is stuck at PHEMEBESHAEYt em perature of 279C, and it is proved that

o huence of the aphyenbri8IRALR MESn FHRAIRLSESIA RE¥1S 19! il Aflbraviolet

Since the coating curab I"'oni'c conposition is perforned after

pr evi ousl y MEaGMEDRG G, GARIIRBIRTR isd By Moo QAT Bite skl

curabl e cationic conposition 1s app e coat’l ng anount hardly changes

even when t hg. apliveeh Q%Wéi‘fr&ﬁ% GHBRRSS mpRBiontBeRMRBIE;ST €p, with a
hi gh yield, capable of eepi ng the average thickness of the bonding |ayer
con- a disc checking region for checking the obtained disc; and

a disc stacking region for stacking the disc after checking on said disc

holder.
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stant is.realized. Note that also in the foregoing enbodi nent,

anodt here constitution may be adopted w thout departing fromspirit and scope
of the present invention. 81 62

For exanple, in stead of the deflection inpartnent neans 22 in the
transportation apparatus 2 shown in Fig. 2, deflection inpartnent neans
(uppernost di sc substrate hol di ng neans) 22' shown in Fig. 18 and

defl ection inpartnment neans (uppernost disc substrate hol ding neans) 22"
shown in Fig. 19 may be adopted. ABSTRA(UTe deflection inpartnent neans
22' in the transportation apparatus 2 shown in Fig. 18 conprises a pair of
vacuum suction portions 221 and a pair of reciprocation operation portions
222. The two reciprocati on operation por- tions 222 are capabl e of
operating i ndependentl|y fror&ﬁé’@@l@im ufacturing Appataiussuch constitution, to
transport the first disc substrate |a, the transpqQrtation apparatus 2 is

di sposed so as toOpticel diss mppufastaringanpasaims oft the Brasgnt AR, O | st
di sc substrates la, and both of the vacuum sucgtion portio 22]1p€r ed.al_lowed
to be in coRtiges avpazale s ejqcting HVseuragbleseationic compegitianhraviolet (adidg o)

Sur f ace of ' GRE TPRRS g oI REEEOI by S aIe 100 31V PHE TS B GPBE OB

»? E,e ga‘f; 2221 Eﬁ{g&)‘r Qo%p%z%gz fxi'osm 6&113 ozz et reac etzsl 2 dise sﬁgs%ra o Anfl &pe}ﬁﬁgas‘iné n
means for superimposing the two disc substrates one upon another by allowing
planes onto which the UV curable cationic composition is dropped to be faced.

- To allow the UV curable cationic composition to spread between the two disc
substrates superimposed by the superimposing means: a statically placing
plane for placing the disc should be provided. A stacking means for stacking
the plurality of discs and rigid disc placing means for placing a rigid disc hav-

ing a flat plane on the disc in the course of stacking the plurality of discs

should be provided.



ci procation operation portion 222 retired elevates a portion in the first

di sc substrate la' upward,

the portion being sucked by the vacuum sucti on

portion 221 provided in the tip of the reciprocation operation portion 222.

At this time, anong the first disc substrates la',

t he reci procation op-

eration portion 222 which do not retirg/@fd the vacuum suction portion 221
provided in the tip thereof act so as to nechanically constrain the first
disc substrate la'" and to suppress the displacenent thereof. Thus, the

first disc substrate |a
a curvature state as sh
first disc substrate |a
first disc substrate |a"
63 t he uppernost firsi
| a" being imtationally
strain occurs, and, at |
strain acts thereon.
adhesi ve force acting bei
the first disc substrate
cones off fromthe figst

S [a
the original plane shape
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retired, separates FoRt
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electricity force and notive power has a nature that weakens rapidly when a
smal | air space has once occurred. Accordingly, when a portion of the first
disc substrate la' is allowed to be apart fromthe |lower side first disc
substrate la" as shown in Fig. 18(b), it is possible to significantly
reduce adhesive force act- ing on the&f @rated portion. Next, as
shown in Fig. 18(c), the reciprocatio éz ration portion 222 that has been
retired is returned to the original position, and another recipro- cation
operation portion 222 is nade to retire. Thus, by the sane operation as

t hat described a t hepaortion sugcked by t acuum suction portion 221
newly retired iséﬁﬁﬁé&btéa onlthe owgr side first disc substrate |a",
and ad- hesive force acting on the perti separated can be significantly
reduced. When deflection isfjmade to occur twice in the first disc
substrate la' by alternately rgetiring the t reci procation operation
portions 222 which are stretcha } t he adhesive force al

over the first disc substrate a duced even when
imtational adhesive force is rpl ati ng. Thug, it is possible to
prevent the sinultaneous takingf peat dQ%c substrates |l a
securely. Mor eover

t he reci procation operation por g n1suc- tion portion
221 which are operated independ i ded” at Hgﬁee pl aces as the

defl ection inpartnent ans 22"
IaTF ~——1a"’
/2
FIG. 2B
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In this constitution, as shown in Fig. 19(a), after the vacuum suction
portions 221 are allowed to suck respectively the first disc substrate |a",
the vacuum suction portion 221 positioned in the mddle is allowed to nmake
di s- placenent upward as shown in Fig. z b), and then the vacuum suction
por- tion 221 in the mddle is returng o the original position as shown
in Fig. 19(c). Subsequently, the vacuum suction portions 221 on both sides
are al- |lowed to make displacenment upward. Thus, adhesive force acting on
the up- pernost first disc substrate la' is reduced securely all over the
di sc substrate, and only the first disc substrate |Ia' can be separated.
As descri bed above, by providing the reciprocation operation portions 222
and the vacuum operation portions 221 in the three points, a strain im
parted to the first disc substrate Ia" can be nade to be | arger, and
Separation force can be increased. Also in the nethod for separating
the disc substrates shown in Fig. 18 and Fig. 19, by adjusting the distance
between the vacuum suction portions 22 and the novable range of the
reci procation operation portions 222, &t is possil@e to adjust the
separation force. However, edl ess to/say, th ad- justnents should be
confined within a range of Jpretastiederorrpion—ohths isc substrate.
The first disc substrate la|¢hown in Fg. 18 and Fig. 19 y be a second
di sc substrate |b. | ff t e Mg {tHe disc substrates
i
t]

shown in Fig. 2 or Figs. 1&fhn 9, the vacuum suctidiy]ig ado@ ed as neans
for inparting a load to causg ajdeflection in the firgtfjdisc substrate |a'.
In this case, if the vacuum pucts i i gq1of rubber, it is

particularly possible to prezent
Tp)
ﬂ-
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65 surface, defects of the disc substrate fromoccurring. However, as the
nmeans for inparting the load to the first disc substrate la', other neans
may be satisfactorily adopted in addition to the vacuum suction. [Second

enbodi nent | Next, a second enbodi nent of the present invention wll
be described while taking a nmanufacturg/9ff a DVD as an exanple with
reference to the draw ngs. A manufacturing apparatus of a DVD

described in the second em bodi nent has the sane constitution as that of
t he manuf acturing apparatus of a DVD shown in the first enbodinent inits
principal portions. Accordingly, only portions different fromthose of the

first enbodi ment will be described, and portions common to those of the
first enmbodinent will be denoted by the sane reference nunerals.
Descriptions for these potions will be omtted. The manufacturing

first enbodi ment in constitutions of C ack- ing/separating
apparatus D . In this disc stacking/separating apparatus D, in
addition to a conveyer

apparatus of a DVD shown in Fig. 20 ']aiés fromthat of the foregoing

1
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14 for transporting a disc holder 7 froma first position 11 to a second
position 17, a conveyer 141 is provided for transporting the disc holder 7
froma third position 18 to a fourth position 13. Mreover, as shown in
Fig. 21, a conveyer 142 for transporting the disc holder 7 in an inverse
direction to the transporta- tion direqxgﬁy of the conveyer 14 is provided
on a plane P2 positioned below a plane formed by the first, second,
third and fourth positions 11, 17, 18 and 13, bel ow the conveyer 14. A
conveyer 143 for transporting the disc holder 7 in an inverse direction to
that of the conveyer 141 is provided on the plane P2 bel ow the conveyer
141. Vertically noving neans (not shown) for taking the disc

hol der 7 down 66 fromthe
second position 17 to a starting point 142a of the conveyer 142 is pro-

vi ded between the second position 17 and the starting point 142a of the
con- veyer 142. Vertically noving neans (not shown) is provided al so
between the a final point 142b of the conveyer 142 and the first position
11, and the disc holder can ascend fromthe final point 142b of the
conveyer 142 to the first po- sition 11. Thus, a transportation path CPl
of the disc holder 7 which starts fromthe first position 11 and returns
to the first position 11 via the second po-
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sition 17, the starting point 142a of the conveyer and a final point 142b
is fornmed so as to forma plane perpendicular to the plane P1l.

Furthernore, vertically noving neans (not shown) for taking the disc

hol der 7 down fromthe fourth position 13 o the starting point 143a of the
con- veyer 143 is simlarly provided be the fourth position 13 and
the starting point 143a of the conveyer 143. Vertically noving neans (not
shown) is provided al so between the final point 143b of the conveyer 143
and the third position 18, and the disc holder 7 can ascend fromthe final
point 143b of the conveyer 143 to the third position 18. Thus, a
transportation path CP2 of the disc holder 7 which starts fromthe fourth
position 13 and returns to the fourth position 13 via the starting point
143a of the conveyer 143, the final point 143b of the conveyer 143 and the
third position 18 is fornmed so as to forma plane perpendicular to the

pl ane P1. The circulation of the rigid disc 8 and the disc holder 7
by this disc stacking/separating nmeans D is as foll ows. The first
transportation path CP1 is schematically shown in Fig. 22. The disc 10
transported by. Xi lignment transportation apparatus 6 is superposed
alternately oﬁI%ﬁZEf- |sc 8 one upon anot her on the disc hol der

45 1a
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7 disposed in.the first position 11. Next, the disc holder 7 |oading the
discs 10  stacked in such manner is noved to a fifth position 15, whereby
an spreadi ng 67 treatment for
the discs 10 is perforned in the fifth position 15. Mreover, the disc

hol der 7 | oading the discs 10 is noved Vggg si xth position 16, whereby a
heating treatnment for the discs 10 is pertforned. Then, the disc holder 7 is
transported to the second position 17, and the disc 10 and the rigid disc 8
are separated fromeach other in the second position 17. The
separated disc 10 is noved to a disc checking region R3 and pl aced thereon.
As described later, the rigid disc 8 is noved to the disc holder 7 dis-
posed in the Hﬁaatg pgfk%éon 13 and pl aced tgﬁreon. When all of the
di scs 10 and Jgi dscs 8 are noved to Pfie dis¢ checking region R3
and to the fourth position 13 &nd pl aced therjeon disc holder 7 in the
second position 17 becones an expty state. i sc holder 7 is
allowed to nove down g the sta e conveyer 142 this
time, and transported\to th€ final T e conveyer 142.

The enpty di sc hol der F pa nt 142b of the con-
veyer 142 is nmade to e fi t 142b “pward, and transported

stacked with the rigid di ‘ ne upon janot her, and
transported toward th
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On the other hand, Fig. 23 shows the second transportation path CP2
schematically. In Fig. 23, as described above, the rigid disc 8 separated
in the second position 17 is noved to the disc holder 7 disposed in the
third position 18 and placed thereon. Then, after the rigid discs 8 on the
disc holder 7 are stacked by a predeterm ned anount, the disc holder 7 is
transported to the fourth position 13 bg/zge conveyer 141 in a state where
the disc holder 7 loads the rigid disc ~ Hereupon, the rigid discs 8
reached to the fourth position 13 are used for superposition of the rigid
disc 8 on the disc 10 in the first position 11.

68 By novi apd ,placing the rigid disc 8 onto the first position
11, the disc hol I . d ,gkped in the fourth position 13 becones an enpty
state, and the enpty disc holder 7 is allowed to nove downward this tine.
Then, the disc holder 7 is transportedsto t@9starting point 143a of the
conveyer 143. Then, this disc e dnsported to the fina
poi nt 143b by the conveyer 143.
143, the plurality of enpty di
After the disc holder 7 that !
third position 18b is &7 towar dAlhe fourtN position 13, another
di sc holder 7 is suppliedt sition 14 fromthe final

position 143b side of the cpnveyer 143

FIG. 8B




In the enpty disc holder 7 supplied to the third position 18, the rigid
discs 8 separated in the second position 17 are stacked, and the disc

hol der 7 that has been | oaded with a predeterm ned anount of rigid discs 8
is trans- ported to the fourth position 13. According to the DVD
manuf act uri ng apparatus descri bed above, the rigid disc 8 is circularly
used in the first, second, third and fourth positions 11, 17, 18 and 13 in
t he di sc stacking/separating appar at us 926 and the disc holder 7 is
circularly used on the first and second transportation paths CP1 and CP2.
Thus, the circular use of the rigid disc 8 and the disc holder 7 is

achi eved, and effective manufacturing steps can be realized. I n
this case, since the first and second transportation paths CP1 and CP2 are
formed so as to be perpendicular to the plane P1, nuch plane space is not
required in circularly using the di der .7, and it is possible to
achieve the circular use of the diszfﬁﬁ r S? effectively inalimted

space. [Third enbodi nent] Next, ‘a third embodi ment of the present
invention will be described while taking a manufacture of a DVD as an
exanple with reference to the 69
dr awi ngs. Not e thaHO%onstitutions comdh to those of the first and
second em /"K;ﬂ_// 10
| \ ) 'l/
' ] BT — 10
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bodi nents are.denoted by the same reference nunerals, and descriptions for
that constitution are omtted. The DVD apparatus shown in Fig. 24
is roughly constituted by a disc substrate taking-out region R, a disc
preparation region R2, a disc checking region 3 and a disc stacking region
R4. The disc substrate taking-out region R is constituted by a
stock area Al in which first and second(¢i2§c substrates la and Ib are held
by a disc holder 7 in a stacked state, and a taking-out area A2 for taking
out, one by one, the first and second disc substrates la and |b held in the
di sc hol der 7. Mor eover, th &g p aration region R2 is
constituted by a dropping and radi at Pparatus 4 for dropping WV curable
cationic conposition onto the first disc substrate |la; a superposition
apparatus 5 for allowing a plane of the first disc substrate la, onto which
the UV curable cationic conposition was dropped, to face the second disc
substrate Ib, and superposing the first and second disc substrates |a and
| b one upon another; a transportation apparatus 19 for transporting a disc
10 formed in the superposition apparatus 5; a disc stacking/separating
apparatus D' for perform ng spreading and end curing treatnents for the
disc 10; and a transferring apparatus 20 for noving the disc 10 fromthe

di sc stacking/separating apparatus D' to t di sc checking region R3 and

pl aci ng t hereon. Mor eover, the disg checking region R3 is
constituted by a disc checking apparatus 31 which checks whether the disc
10 forned is a non-defective product »{ not. The disc stackiwrgsregion R4 is
constituted by a disc selec- tionlgtacking apparatus 32 fqrlejecting the
defective disc 10, and stacking theg di$cs 10 judged to belalnpn-defective
product on the disc hol der 7. _
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70 . The disc substrate taking-out region Rl, the disc preparation
region R2, the disc checking region R3 and the disc stacking region R4 are
sequen- tially disposed so as to form approximately a U character shape
when viewed fromthe above. The disc substrate taking-out region R and the
di sc-stacking region R4 are respectively disposed in a starting point of
the U character and a final point thereof A transportation path 33 for

transporting an enpty disc hol der a med between the disc substrate
t aki ng-out region R and the disc stac [ regi on R4. Next, an
outline of DVD manufacturing steps in this enbodinent will be described.

In the disc substrate taking-out region R, the first and second di sc
substrates la and Ib stacked on th holder 7 in the taking-out area A2
are taken out. In this case, to prgfgtzf}he S nultaneous t aki ng-out of the
two or nore disc substrates, deflection inpartnment nmeans 22, 22' and 22"as
showmn in Fig. 2, Fig. 1? and Fig. 19 are preferably_used. Wen a

pr edet er mi ned anount @i sc substrates are taken odP, the,, disc holder 7
becomes an enpty statle, and the enpty disc holder 7(is traps- ported to the

di sc stacking region|{R4 Jia the transportati on path)33. The W
curable cationic co i | ang of the first
di sc substrate la a at la and | b
k\)’é\\ 1 [T ~ 7
\
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taken out in such manner, by the dropping and radiating apparatus 4 accord-
ing to the procedures sinmlar to those of the foregoing first enbodi nent,
and the first disc substrate la is superinposed on the second di sc
substrate Ib in the superinposing apparatus 5. The disc 10 forned
by superinposing the first and second disc sub- stTates la and Ib is
transported to the disc stacking/separating apparatus D' fromthe
superposition apparatus 5 by the trans @tlon apparatus 19. The

71 transportation apparatus 19 conp seizing portions 191, 192, 193
and 194 capable of freely seizing and releasing the disc 10 and the rigid
disc 8, as shown schematically in Fig. 25. Anong the sei zing

portions 191 to 194, the seizing portlon 193 has a constitution simlar to

t he vacuum sucti Qqn_portiion g2 and e gir picker 83 in the axis alignnent
apparatus 6 showp,,n Fj g.| 7,| and he se|2|ng pdrtilon[198 [can tfansport 10
the disc 10 in a g;ase Rrdgot he aenbrdb axi b Ofe_tlhe (4 i rst|caned |second disc
substrates |a and=EbShI'E RIELH B bR | Bi| 551 R & MEH 2 B hptBe R
Furthernore, the|gelzing; QML oRs| IAsties124| & lesdispesks; [at s gul ar
i nterval s %
=|E|E|E|E|E|E|E|E|E|E|E|E|E|B|E|E
—
gg alolalalalajlalalala|lalajla|lala|o
s === R
a ﬁj %g — %é — HlglE
S HEEEEEEEEEE R EE
&= =
53|S|8|S|8|5|8|5|8|5|8|5|8 (5|85
sl 2 e B lu @ o 2
=1 T I - T =
BE 2 |8 |2 |8 |2 |8 |z
=5 E 5§ E 5|8 &
=g 3 |8 |8 |8 |8 |8 |2
a =) a a a = a =)
on - é; %N é;
~ |8 g %g % o =
3 5 52 | &S
I
[



on a straight line, and the intervals are in agreement with an interval
between ‘the first and fourth positions 11" and 13" in the disc

st acki ng/ separating ap- paratus D'. In addition, the seizing portions 191
to 194 are capable of inter- 1ocking along the straight |ine Li connecting
the first and fourth positions 11" and 13" in the disc stacking/separating
apparatus D', when viewed fromthe above. To nove the disc 10

fromthe superposition apparatus 5 sidg322 the disc stacking/separating
apparatus D' side and place the disc 1 @reon, the disc 10 fornmed in the
superposition apparatus 5 is seized by the seizing portion 191 which is

di sposed cl osest to the superposition apparatus 5 anong the sei zi ng
portions 191 to 194, and the seizing portion 191 is allowed to noved al ong
the straight line Li together mﬁgfglgsézel yng portions 192, 193 and 194,
thus sup- plying the disc 10 to r 2@ apparatus 35 (see Fig. 24).
The pressuring apparatus 35 conprises a pair of pressuring portions 36 and
36 opposed to each other, which are capable of seizing upper and | ower
surfaces of the disc 10. Wen the disc 10 is supplied to the pressuring
appa- ratus 35, the pressuring apparatus 35 pressures fromthe upper and

| ower surfaces of the disc 10 by the pressuring portion 36 thereof.

Her eupon, the




72 pressuri,ng apparatus 35 is fornmed so that a predeterm ned gap A h as
shown in'Fig. 26 is preserved between the pressuring portions 36 and 36,
and also the first and second disc substrates la and | b constituting the
disc 10 are disposed so as to be opposed to each other in a state where
preserving a predetermned gap. In such situation, the UV curable cationic
conposition between the first and second disc substrates |a and | b can be
spread after passage of a predeterninqu%zgcmlof time. Note that the
foregoing gap A h is decided such that foregoing spreading is
perfornmed satisfactorily. The disc 10 that has undergone the
spreading treatnent in the pres- suring apparatus 35 is seized by the
seizing portion 192 this tinme. The seizing portion 192 transports the disc
10 to an axis alignnent transportation buffer 195 (see Fig. 24). Then, the
disc 10 supplied to the axis align gﬁans ta tion buffer 195 is seized
by the seizing portion 193, and supprli ant he di sc holder 7 disposed in
the first position 11" of the disc stacking/separating appa- ratus D', in
a state where central axes of the first and second disc substrates |a and
| b are nade to be coincident with each other. At this tine, the
rigid disc 8 has been already disposed in the disc holder 7 disposed in

t he di sc stacking/separating apparatus D'. The disc 10 is disposed so as to
be superinposed on the rigid di 8. When the disc is supplied to

t he di sc holder 7 disposed in fﬁgiggift pos|- tion 11" by the seizing
portion 193, the seizing portion i’s on the fourth po-
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sition 13" of the disc stacking/separating apparatus D' as shown in Fig.
25(b). Fbreupon the seizing portion 194 seizes the rigid disc 8 at the
sanme time when the seizing portion 193 releases the disc 10 in the first
position 11". Then, as shown in Fig. 25(a), the seizing portion 194 is
allowed to nove to the first position 11" together with the seizing
portions 191, 192 and 193. Wen the sewg/zﬁgxntion 194 rel eases the rigid

disc 8, the rigid disc 8 can be super-
73 i mposed on the disc 10 disposed in the first position 11". At
this tinme, since the seizing portion 193, 192 and 191 respectively noves

to a disc waiting portion 195, to the pressurlng apparatus 35, and to the
super posi tion apparatusf{b, the Tespective discs 1t0 posftioned in the
superposi - tion apparaf , the pressuring apparatus 35 and the disc
waiting portion 195 are dulby the seizing portions 191, 192 and 193,
and the seizing portion Oand 193 are allowed to|nove to the
positions shown in Fig. Fhe seizing Portions 191 192 and 193
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the discs .10 can be sequentially noved fromthe superposition apparatus
5 to the disc stacking/separating apparatus D' and pl aced thereon,

and t he

rigid discs 8 and the discs 10 can be stacked one upon another in the first

position 11".

The di sc stacking/separating apparatus D' is

constructed so as to allow the disc holder 7 to nove circularly anong the

first position 11",
second position 17",

center
stacked on the disc hol
determ ned wei ght by th
st acki ng/ separati ng app
fifth position 15"and
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about. Accordingly, the curing of the UV curable cationic conposition is
pro- noted by neans for radiating ultraviolet rays onto the end of the

disc or neans for heating the disc using a heater 38. Next, the
di sc stacking/separating apparatus D' allows the disc holder 7 | oaded with
the disc 10 to nove to the second position 17'. In this second position

17", the discs 10 and the rigid discs 8 are separated from each other by a
transferring apparatus 20. The transfell7i/@§ apparatus 20 conprises seizing
portions 201, 202 and 203 as shown in Fig. 27. The seizing portions 201,
202 and 203 ar me S to be able to seize and rel ease the disc 10
and the ri- gidFE[éE}S?lig di sposed af—ragul ar inte?vals on a straight
line. Moreover, a distance between the segizi ons 201 and 202, 202
and 203 is in agree- ment wth a distahce [between the second position 17"
and the third position 18". In additio“, tihe seizi%gzportion 201, 202 and
203 are capabl e of inter- |ocking[atong the sthairg I{ine L2 connecting the
second position 17" and the thirfd position A8" mh991wiemed fromthe above.
Anong the seizing portions 201, 2p2and 20 e/§e|2i92 portion 201

closer to the disc stacking/separ s D, %ir g seizes the rigid
disc 8 on the disc holder 7 in th ity ? as shown in Fig.
27(a). Then, the seizing portion ohpve to the third
position 18" as shown in Fig. 27( ng Eortion 201 rel eases
the rigid disc 8 there, so that
75
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the rigid discs 8 are disposed on the disc holder 7 of the third position
18" so as to be stacked. At this tine, since the seizing portion 202 is on
t he second posi- tion 17", the seizing portion 202 is allowed to seize the
disc 10 and to nove to a disc checking apparatus 31 to be described | ater
as shown in Fig. 27(a). Then, the seizing portion 202 is allowed to
rel ease the disc 10. Thus, the disc 10 can be noved fromthe second
position 17" to the disc checking appaﬂébﬁﬁ331 and placed thereon. In
addition, at this tine, since the seizing portion 201 is on the second
position 17" as shown in Fig. 27(a), the rigid disc 8 can be seized. By
repetition of such operation, the discs 10 and the rigid discs 8 can be
sepa- rated in the second position 17" ,ramg the rigid discs 8 separated can
be stacked | Ef older 7 in theg thirdspoSition 18". In Fig.
r

27(b), the se 203 i s positfiongd above the disc checking
apparatus 31, and |n (a) the sei zi ng portion 203 is positioned
above the disc selectlng/sep ratTngapparatus—32to b dech ed |ater. Ac-
cordingly, by seizing the digc 10 on the disc checkinfj apparatus 31lwhen the
seizing portion 203 is in the | -~ and by

rel easing the disc 10 when fhe n the position
shown in Fig. 27(a), &Q di sc ¢ e di 50 checki ng
apparatus 31 to the dISC sel ect ng” p aced t her eon.

On the other hand, theg2nikgi dLeH sc-pplder 7 in the
third position 18" are trans tifon 13", and used
there for the superpositio and-tfw rigid disc 8

inthe first posi- (ti = ednoved fromthe disc
stacking/separating1%£ﬁQ}£ s
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D' to the disc checking apparatus 31 and pl aced thereon, and the check

whet her t'he disc 10 is a non-effective product or not is perforned. The
disc 10 after checking are noved to the disc sel ecting/stacking apparatus
32 by the 76 sei zing portion
203 and pl aced thereon, as descri bed above. In the disc se-

| ecting/stacking apparatus 32, the disg§ ig deci ded to be the defective
product in the disc checking apparatu é are screened, and only the discs
decided to be the non-defective product are disposed on the disc holder 7

whi ch has noved fromth t he
transportation path 33, [so as to be sfacked. The discg30 gre

di sposed so as to be stacked in such nannen/argl#eadjw &' i 4c ohol der
7, and further trans- ported to the next'BJggifif”/ g g t0 the
DVD manuf acturi ng apparatjus descri bed above \ si hge ST

st acki ng/ separati ng apparjatus D', the disc hol der* I\ ve
circularly anong the firsft position 11", t heFif t “" e sixth
position 16", the second position 17", the third R\ t he

fourth posi- tion 13" segquentially which ar g di sg
circunference of a circleg

FIG. 20
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a circulation,and reuse of the disc holder 7 can be realized with a sinple
con- stitution. Furthernore, the seizing portions 183 and 184 of
the transportation apparatus 19 interlock on the straight line LI, whereby
the rigid disc 8 and the disc 10 are alternately stacked one upon anot her
in the first position 11". Ac- cordingly, a transportation efficiency of
the discs 10 is satisfactory, and a pr2- guctivity of the discs 10 is

hi gh. In addition, also in th 0(2 nsferring apparatus 20, the

sei zing portions 201 and 202 interlock on the straight |ine L2, whereby
the rigid discs 8 and the discs 10 are separated from each other in the
second position 17". Thus, the rigid discs 8 and the discs 10 can be
separated with a high efficiency, and a productivity is high.

Furthernore, the disc substrate taking-out region R and the disc stacking
region R4 are connected to each other by the trangportation path 33,
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and the enpty disc holder 7 can be circularly reused, so that it is

possi ble to practically use the disc holder 7 nore effectively. Mreover,
since the disc sub- strate taking-out region Rl, the disc preparation
region R2, the disc checking region R3 and the disc stacking region R4 are
di sposed so as to form approxi mtely an U-character shape, it is possible
to shorten the transporta- tion path 33, and an excellent spati al
efficiency is achieved. In the 2bg28 described enbodi ments, in an
optical disc manufacturing apparatus, dehum dification neans may be
provided for any one or the both of the step for performng fromthe
dropping to spreading treatnents of the UV curable cationic conposition 45
and the step for performng the end curing treatnment of the UV curable
cationic conposition 45, and the above descri bed steps nmay be perforned
under |ow hunmidity environnent. Thqggl(ghigngon of curing of the W
curabl e cationic conposition 45 is I'sf'a ily prevented.

| NDUSTRI AL APPLI CABI LI TY An optical disc manufacturing apparatus of
the present invention is for manufacturing an optical disc such as a DVD
adopting a bonding nethod. Utraviolet rays are previously radiated onto
WV curabl e cationic conposition, and thereafter the UV curable cationic
conposition is spread on a disc sub- strate on a statically placing plane.
Thus, the disc can be manufactured. Therefore, the obtained disc is free
from air bubble trapping and u?svenn ﬂs 16 cuking|ldand a deformation of the
disc after sticking canl be avoijded.
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CGainms 1. An optical disc manufacturing apparatus conprising: - a
nozzl e for ejecting UV curable cationic conposition; ul travi ol et
radi ati on means for radiating ultraviolet rays while the ULV curable
cationic conposition dropping fromthe nozzl e reaches the disc sub-

strate; and Super position neans for superinposing said two disc
substrates one upon another by allow ng planes thereof on which said U/
curable cationic conposition is dropped to be faced, and for form ng one
disc. 2. The optical disc nanufacturigg/ggmnalus according to claim1,
wherein to spread said UV curable cationic conposition between said two

di sc substrates superinposed by said superposing neans, a statically

pl aci ng plane for placing said discs is provided. 3. The optical disc
manuf act uri ng apparatus according to claim2, wherein su- perinmposing
means for superposing the plurality. | scs AS provided, and rigid disc
pl aci ng nmeans for placing a rigid d{gt(ﬁéyijhga flat plane on said disc in
the course of stacking the plurality of discs is provided. 4. The optical
di sc manufacturing apparatus according to claim3, wherein provided is a
di sc stacking/separating apparatus for superinposing the rigid disc having
the flat plane on said disc, allowing said TV curable cationic com
position to spread, and separating said disc and said rigid disc fromeach
ot her after conpletion of spreading, and wherein said disc

st acki ng/ separati ng apparat us conpri#es: lldisc hol ders, which are
respectively conposed of a pedestal iand a spin- :dle and di sposed
respectively in different first and'iecond posi ti|ions;
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di sc holder circulating neans for allow ng said disc holders disposed in
said first and second positions to circularly nove sequentially;

79 stacki ng means for stacking said discs and said rigid discs
alternately one upon another on the disc holder disposed in said first
position; and separating nmeans for separating said discs and said

rigid discs from each other, which are stacked one upon another, on said
di sc hol der disposed in said second poZBy’QGn, and for allowing said rigid
di scs separated to be stacked on a disc hol der disposed on a third
position different fromsaid first and sec- ond positions, t he
di sc hol der disposed ingaidethird-position is nade to be capabl e of
nmoving to a fourth positT differgnt fromany of saig,first to third
positions in a st wherggial d di se_hol @&r di sposed in said third position
is stacked with said rfygid -‘.4-.. an - Said stjacki ng neans perforns
a superpositiorgoof sai_# sc i-\gid dPsc by/use of said rigid
di scs stacked eh thhe df sc\ hg r#, d ; in sald fourth position. 5. The
opti cal manuf act ur Mg appgy alus’ /ac oi‘-.& , Wherein an ul -
travi ol et exposure prewentiQn cover" h a peri iy of wan
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6. The optical manufacturing apparatus according to claim1, said
appar atus® further conpri sing: hol di ng nmeans for hol ding said disc;
axis alignnment nmeans for allowing a position of an inner wall plane of a
hol e portion in one disc substrate to be coincident with that of the other

disc substrate; and novi ng neans for noving said hol ding neans and
said axis alignnent neans together. 7. The optical disc manufacturing
apparatus according to claim1, wherd:? ing treatnent neans for
performng a heating treatment for said plurality 11111 i lll 111t {111
11 111 80 of di sc superposed.
8. The optical disc manufacturing apparatus according to claim1,

further conpri sing: a disc substrate taking-out region for taking

out a disc substrate one by gne fioma disc holder fog holding the
plurality of disc substrates—+n a state of being stackee

preparation region vihi ch has ijd nozf] e amd said ult I
means, and obtai ns dne disc gtickin e tdken out
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