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i nvention relates to a nethod for nmaintalning flatness

mai ntai ning unit, a flatness maintaini ng-device, a disc manuf-acturing
nmet hod and a_di sc rranuf acturlmg} device. Mre specifically, the present
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which two disc substrates are adhered together usi ng an -ul travi ol et

curabl e conposition as an adhesive to forma disc. 2. Background art 15
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the size, shape, and properfies of a plate nenber. Such a flathess
mai ni8i nitpg methedhfor mnafagbma@phecdmm@ devinstfhoniahufactpring @ disc by whielf ovadisé on,

b d d t of the Iate nmber caused
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or adhesifygnappci cation treatment. Al so, various inprovenents have been

made to the method depending on the type of treatnent. For instance, when
two di sc substrates are adhered together using a cationic type ultraviolet

curabl e ¢o ition to produce a digital versatile disc (DVD), the _
ul travi olaé ag%s%nfadtle conposition is applied to at | east one of the disc
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the ultraviol et curable conposition. Then,
in particular, to prevent deformation of the plate member, especially, of a thin plate member,
which is easily bent by the weight thereof, when it is transported or stored for a long period of
time, for instance. In such a method, a supporting member having a smooth plane, which is
a criterion for flatness, is generally employed, and a plate member is brought into close
20  contact with the smooth plane of the supporting member and retained. Various kinds of
maintenance methods have been developed to make close contact with a supporting member
- depending on the size, shape, and properties of a plate member.
Such a flatness maintaining method is also adopted as a method for preventing
deformation, besides deformation over time due to the weight of the plate member, caused
25  when the member is subjected to a treatment, such as a heating, coating, or adhesive
application treatment.  Also, various improvements have been made to the method
depending on the type of treatment.
For instance, when two disc substrates are adhered together using a cationic type
ultraviolet curable composition to produce a digital versatile disc (DVD), the ultraviolet
30  curable composition is applied to at least one of the disc substrates and the two disc

substrates are superimposed so as to sandwich the ultraviolet curable composition. Then,

ultraviolet light is radiated onto the ultraviolet curable composition to cure the composition
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ultraviolet l&ght is radiated onto the ultraviolet curable conposition to
cure the conposition 2 so that the two disc substrates adhere together. In
general, the cationic type ultraviolet curable conposition is not cured
imediately after the radiation of the ultraviolet light, and it takes a
certain amount of tine before the curing of the conposition gradually
progresses and conpletes. For this reason, it is 5 necessary to accurately
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the recording, nmedi gavmg recording thin filmlayer which exhibits a
phase transi tl%ﬁa"tfgtﬂ agqygat ﬂ?‘ﬁ‘ial%%@é db?ﬁéu‘?ﬂ‘féteé%?@Hbﬂ%tepﬁlaé\élchmgrred

on aipubskg ﬂfs@suﬁs?raf@'yéf\?&tn%l‘iﬂﬁlgﬁ]xgﬁﬁ§ s O?b%&?{ 0 dfﬁ&w@r ggai nst

a flat face or applying rces record ng
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met hod of maintalining a disc substrate i nstance,
di scl osessuafapestdfdhi disc sdhstatea. di sc substrate is placed on a supporti ng
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damage, lsmrmngsn@thﬁmr hatinga recending thive film tayet Whichexkibhse phamftradsiabn may be
inflict ecL ?we tﬁe crystal phase and the amorphous phase formed on a substrate, is manufactured,
by pressing the recording medlum against a flat face or applying forces from both sides of
20  stacked recording media during an ultraviolet light curable process of a protective layer and
an initialization process of a recording layer. However, in this hiethod also, there is a
problem in that the recording medium may be damaged or foreign substances may attach to
the surface of the medium.
- Also, as for a method of maintaining a disc substrate, EP 0 865 038, for instance,
25  discloses a method in which a disc substrate is placed on a supporting element so as to cover
a concave opening portion formed on the supporting element and generate a vacuum area via
the concave opening portion. - By using this method, however, since a strong force is applied
to the disc substrate due to the vacuum generation process, there is a danger that damage,
such as deformation, scratches? or the attachment of dust, may be inflicted on the disc

30  substrate.

SUMMARY OF THE INVENTION



30 substrate. SUMMARY OF THE | NVENTION | 3 Accordingly, an object of the
present invention is to provide a method and a device by which a plate
Renber nmay be accurately maintained in a flat state without inflicting
damages, such as scratches and attachnment of foreign substances, on the
surface of the plate nenber. Another objgct of the present inventionis to
provide a nethod and a device by which a disc substrate may be
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using th ' ner.at ed the airflow, it becomes possible to
mai n?ai n%tnﬁ}éé%pga}%g%?rg%bsggp?rﬁmﬁq ®I'state by exerting a weak force on the
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the flat surface towards a back side of the flat surface via the hole so that the plate member is
retained on the flat surface of the supporting member when the plate member is placed on the
20 su;laporting member.

According to the present invention, since the plate member is pressed against and
retained by the supporting member using the air pressure generated by the airflow, it becomes
possible to maintain the plate member in a flat state by exerting a weak force on the plate
member without confacting any objects on the surface of the plate member. Accordingly,

25  the plate member may be accurately maintained in a flat state without damaging the surface
thereof by scratches or the attachment of foreign particles.

Also, since the airflow flows from the front side of the supporting member to the back
side thereof, no pressure difference is caused between the front side and the back side.
Accordingly, there is no danger that a strong suction force which can cause deformation of

30  the plate member, such as flexure or bending, will be exerted on the plate member.

According to the method for maintaining flatness in accordance with an embodiment

of the present invention, in a state in which a plate member is placed on an upper surface of a



Accordingly, there is no danger that a strong suction force which can cause
deformation of 30 the plate nenber, such as flexure or bending, wll be
exerted on the plate nenber. According to the nethod for naintaining
flatness in accordance with an enbodi rent of the present invention, in a
state in which a plate nenber is placed gn an upper surface of a 4
supporting nenber having a penetrating hole, air is sucked froma | ower

side of t ' e enerate.an airflow flowing fromthe
upper si dgﬁ)g? ﬁ}(ﬁ%ﬁﬂ ésl{t}-%%g}at I 179 B eﬁéﬁ%tg}gq}%e’taﬁés F‘lf%@ﬁs frompelopgeside pf theor t he
case wher suppbringlradrabéraopenerats aa aghls® ﬂiﬁb@ﬁ% f3hfthe hg%ée}%fcge'og%ﬁugp&%g?? phery

preferablemgtogenerate an airflow at both the i n
porti ons BFMPREodNs lowssisidethereof. According to this nethod, it becomes

possi bl e to appl.yiai re.to both the.inner and outer periphery
portions of tﬁg&cfl}lgggsgﬂ’g}%?‘?g}e@laéﬁg’ ChSidisg bsizate.dn particular dt is peefeiable

subst rsat etoggaérattant digflose it uee thefind i and BRRPH | i, the
radial direction of the disc substrate, aél({l{hﬁl | s‘?’%’r% ee];%%‘{%ellbfﬁa'le'erns of

preventing t heAgraidingite 8is arethedbit bacames Posdbls toapplpair pfesiiie tlb&E sdipRtS at e.

I n additign, ki | ferabl e .thaf. a surface roughness Ra of the supporting

nmenber beﬁaf.uk)érr%eg? R‘l[’rgg §rt1 qap ogh’ﬁrchfce%‘ggfﬁﬁe and o he fasea pressing thedisag a

ref i ni ng subateRs sgast b GARLE of BEBUNchMg PABESwforf) if ML IRLFHRipn OF g2 1! ©
e

resulting fromthe displaci ngﬁmof t projection, 1's presen
surface ofisa Hbsisapradithisds prsfasahle it teemeof reventiapdes genbationoSsbaiddr My be

enerat edy: at. er when the plate nenber nmmintai ned on the
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menber 3.0 pmor |ess, however, it becones eto veRtT
generati(f*noﬁm%rl?,%ratch on the surface of the plate nenber. 20 The

above-mention L. gur at i i.s effective, egpecially for the case where
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prevent the generation of a scratch on the surface of the plate member.
20 The above-mentioned configuration is effective, especially for the case where the
above-mentioned plate member is a disc substrate, since even a minor scratch generated on
the surface of the disc substrate makes the substrate defective. By adopting the above-
mentioned configuration, it becomes possible to increase the yield of products.
Also, if the above plate member is retained by the supporting member at a first point,
25  and the plate member is removed from the supporting member at a second point after moving
the supporting member along a transfer path, the éonﬁguration is applicable to a continuous
process and the productivity can be improved. Also, if the supporting member is moved at a
predetermined rate for a predetermined distance, the plate member can be maintained in a flat
state for a predetermined period of time. Hence, automation of the process becomes
30 possible.
In particular, if another plate member is placed on the supporting member at the

second point, where the first plate member was removed from the supporting member, so as
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the period of AYORBERGIERR p%%pliélsuﬂ)ligd £hE bG Y thte%o}ltggtir];gagectrode on the
transfer path, it is preferable that a DC voltage be intermittently supplied to the fan.

Since the fan can be operated at low voltage if a direct current is supplied thereto, risk
20  isreduced by supplying the direct current to the fan. Also, since the contacting electrode
tends to easily wear out when used for supplying electricity, the degree of wear of the
electrode may be decreased by intermittently supplying electricity to the fan. Note that
although the supply of electricity to the fan is intermittently stopped in the manner mentioned
above, it is possible to maintain the retaining force of the supporting member for the plate
25  member by appropriately setting the period of stopping the supply of electricity to the fan
since the blades of the fan can be rotated by inertia when electricity is not supplied thereto.
When electricity is intermittently supplied to the fan, it is preferable that the
supporting member be intermittently moved along the transfer path and a DC voltage be
supplied to the fan when the supporting member is stopped.
30 It becomes possible to effectively reduce the degree of wear of the contacting
electrode by supplying electricity to the fan when the supporting member is stopped.

Also, it is preferable that the acceleration, and the deceleration (i.e., acceleration when



since the blades of the fan can be rotated by inertia when electricity is
not supplied thereto. Wen electricity is intermttently supplied to the
fran, it is preferable that the supporting nenber be intermttently noved
along the transfer path and a DC voltage be supplied to the fan when the
supporting menber is stopped. 30 It becongs possible to effectively reduce
the degree of wear of the contacting electrode by supplying electricity to
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ss and the surface roughness Ra of the supporting member is

decreased to be 3.0 um or less, it becomes possible to more effectively prevent the generation
20 of scratches on the plate member.,
The method for maintaining flatness according to an embodiment of the present
invention is particularly appropriate for the case where the above-mentioned plate member is
a disc substrate.
That is, the disc manufacturing method according to an embodiment of the present invention

25  isamethod in which two disc substrates are adhered together using an ultraviolet curable

composition as an adhesive to form a disc. The disc manufacturihg method includes steps

of: apply'ing the ultraviolet curable composition onto at least a part of an adhering surface of
at least one of the disc substrates; radiating an ultraviolet li ght onto the applied ultraviolet
curable composition; superimposing the two disc substrates so as to sandwich the ultraviolet
30  curable composition; spreading the ultraviolet curable composition between the disc
substrates; and maintaining the two disc substrates in a flat state using a method for

maintaining a plate member in a flat state according to the present invention, the two disc



25 ixs a nmethod in which two disc substrates are adhered together using an
ul traviolet curable conposition as an adhesive to forma disc. The disc
ymanuf act uri ng nmet hod i ncludes steps of. applying the ultraviolet curable
conposition onto at | east a part of an adhering surface of at |east one of
the disc substrates; radiating an ultravyolet |ight onto the applied
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i ncl udes: a supporting neitber having a flat surface provided wth at |east

one hol e penefhametzpd for vaghaining flatass scookding to anembotiMesit-oTkd preferdlevi ce
Gener at e SEU S R R G RS R s U PB A abteaumaRas HaE P forcAplRegRST e d
a back shélgn@ihetfbRowinglconfifiraion. Vi Phat is, the flatness maintaining unit according to an
20  embodiment of the presént invention includes: a supporting member having a flat surface
provided with at least one hole penetrating through the flat surface; and an air-suction device
provided with the supporting member, the air-suction device drawing air to generate an
airflow flowing from a front side of the flat surface towards a back side of the flat surface via
the hole so that the plate member is retained on the flat surface of the supporting member
25  when the plate member is placed on the supporting member.

According to the above flatness maintaining unit, it becomes possible to generate an
airflow flowing from the upper side of the supporting member to the lower side ‘thereof by
sucking air from the lower side of the supporting member. Accordingly, since the plate
member can be maintained so as to press the plate member against the supporting member

30  using air pressure generated by the airflow, it becomes possible to maintain the plate member
using weak force without -contacting any object with the surface of the plate member.

Therefore, it becomes possible to maintain the plate member accurately in a flat state without
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penetration holes are provided at positions along the circumference of a circle which is

20  concentric with the first penetrating hole and has a diameter of 80 mm, and the edge of the
supporting member is located within another circle which is concentric with the first circle
and has a diameter of 120 mm, or a third penetrating holes are provided at positions along the
circumference of the circle having a diameter of 120 mm, the configuration may be applicable
to both a disc substrate having an outer diameter of 80 mm, and a disc substrate having an

25  outer diameter of 120 mm. Aécord-ingly, air pressure may be exerted on both the inner and
outer periphery portions of the disc substrate regardless of the type thereof.

Also, it is preferable that the surface roughness Ra of the surface .of the supporting
member be 3.0 um or less. If such a configuration is adopted, it becomes possible to
prevent the generation of scratches on the plate member when the plate member, which is

30 retained on the supporting member, makes contact with the supporting member. In
particular, the above-mentioned configuration is effective, especially for the case where the

above-mentioned plate member is a disc substrate, since even a minor scratch generated on
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20  efficiency.
Moreover, for the case where the supporting member is moved along the transfer path,
it is preferable that an electric fan, which is used as an air suction means, be integrally
provided with the supporting member and that contacting electrodes for supplying electricity
to the fan be disposed on the transfer path.
25 According to this configuration, it becomes possible to stably maintain the retention
force of the supporting member for the plate member even when the supporting member is
moving along the transfer path. Also, electric power can be easily supplied to the fan which
is moved together with the supporting member along the transfer path.
Moreover, it is preferable to dispose a means for intermittently moving the flatness
30 maintaining unit along the transfer path.
If the supporting member is intermittently moved along the transfer path, it becomes

possible to supply a DC voltage to the fan while the supporting member is stopped to



it ks preferable that an electric fan, which is used as an air suction
nmeans, be integrally provided with the supporting nenber and that
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an enbodibremhesgfossible tp mesre effectivebynprevant ﬂﬁ@enmndneoﬁmratc:}md onthie filgteusi ng a
di sc mn%eer‘r(flgelg.r i ng device having the follow ng configuration.
The disc manufacturing mpthod according to an embodiment of the present invention
20  may be carried out by using a disc manufacturing device having the following configuration.
That is, the disc manufacturing device, which manufactures a disc by adhering two disc
substrates together using an ultraviolet curable composition as an adhesive, according to an
embodiment of the present invention includes: an application unit which applies the
ultraviolet curable composition onto at least a part of an adhering surface of at least one of the
25  disc substrates; an ultraviolet light radiation unit which radiates an ultraviolet light onto the
applied ultraviolet curable composition; a unit which superimposes the two disc substrates so
as to sandwich the ultraviolet curable composition; a spreading unit which spreads the
ultraviolet curable composition between the disc substrates; and a flatness maintaining device
for a plate member of the present invention, the two disc substrates are used as the plate
30 member.

In the manufacturing of a disc, although there are strict requirements for the surface

conditions of the disc, it becomes possible, by using a flatness maintaining device of the disc



That is, the disc manufacturing device, which manufactures a disc by
adhering two disc substrates together using an ultraviolet curable
»conposition as an adhesive, according to an enbodi nent of the present

i nvention includes: an application unit which applies the ultraviolet
curabl e conposition onto at |east a pari,of an adhering surface of at |east
one of the 25 disc substrates; an ultraviolet |light radiation unit which

radi ates an ul travi.ol et t onto the,, applied ultraviolet curable .
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structure of a nanufacturing an” optical disc according to a
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present jnvention., 20 DESCRI PT'@; THE PREFERRED EMBODI MENTS The

i nvent i ol ﬁ%Fﬁ?’isl’Q&"%% 1Pheéddpy the enunerated clains may be

bet t er FIG. 4 is a diagram showing a schematic structure of a flatness maintaining device
according to a second embodiment of the present invention.
20 DESCRIPTION OF THE PREFERRED EMBODIMENTS

The invention summarized above and defined by the enumerated claims may be better
understood by referring to the following detailed description, which should be read with
reference to the accompanying drawings. This detailed description of a particular preferred
embodiments, set out below to enable one to build and use one particular implementation of

25 the invention, is not intended to limit the enumerated claims, but to serve as a particular
example of the invention.

A first embodiment according to the present invention will be described using, as an
example, a case where a disc, such as a DVD, is produced.

FIG. 1 is a schematic diagram showing the structure of a DVD manufacturing device

30 according to an embodiment of the present invention. In FIG. 1, the device includes a disc
substrate inlet unit R1, a disc producing unit R2, a disc inspection unit R3, and a disc outlet

unit R4, all of which are accommodated in a housing not shown in the figure.
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20  disc 1, which has been maintained in a flat state, to the disc inspection unit R3 and to the disc

outlet unit R4.

The disc inspection unit R3 includes a disc inspection device 9 which inspects the
disc 1 and determines the quality of the disc 1. The disc outlet unit R4 includes a non-
defective product outlet part 10 which transfers a disc 1, which has been determined to be

25  non-defective, to a subsequent process, and a defective product outlet part 11 which transfers
a disc 1, which has been determined to be defective, to a subsequent process.

Next, the manufacturing processes of the disc 1 using a DVD manufacturing device
having the above-mentioned configuration will be explained.

First, the disc substrates 1a stacked in the stock area A1 are supplied to the disc

30  producing unit R2. In the stock area Al, a plurality of the disc substrates 1a are stacked on
the disc holder 2 and when the disc holder 2 is moved from the stock area A1 to the take-out

area A2, the disc substrate 1a located at the top of the stack is transferred to a substrate supply



out ket unit R4. The disc inspection unit R3 includes a disc inspection
device 9 which inspects the disc 1 and determnes the quality of the disc
*1. The disc outlet unit R4 includes a non- defective product outlet part 10
whi ch transfers a disc ‘1, which has been determined to be 25 non-defective,
to a subsequent process, and a defectivegsproduct outlet part 11 which
transfers a disc 1, which has been determ ned to be defective, to a
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using a material having a relatively small light absorption coefficient at 350 nm or less as a

photopolymerization initiator.

20 The disc substrate 1a on which the cationic type ultraviolet curable composition S
has been applied is transferred to a substrate transfer position B3 when the application stage
B is further rotated. The disc substrate 1a which has been moved to the substrate transfer
position B3 is temporarily stopped at this position, and ultraviolet light is radiated from the
ultraviolet light radiation device 4 towards the cationic type ultraviolet curable composition

25 8. The disc substrate 1a, onto which the ultraviolet light was radiated is transferred to the
adhering device 5 by a transfer means not shown in the figure.

In the adhering device 5, the disc substrate 1b, which has been transferred from the
take-out area A2 by a transfer means not shown in the figure and turned over, is put on
standby, and the disc substrates 1a and 1b are bonded with their adhering surfaces facing each

30  other via the cationic type ultraviolet curable composition S so as to form the disc 1.
The disc 1 is transferred to the spreading device 6 by a transfer means not shown in

the figure. In the spreading device 6, the central hole of the disc 1 is held and rotated at a



20 The disc substrate 1 a on which the cationic type ultraviolet curable
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20  member 37 of a flat plate shape having holes 35 and 36 is disposed on the top of the flatness
maintaining unit 30, and the disc 1 is retained, in a flat state, on the supporting member 37 by
means of air-suction using a fan 34 which is accommodated in the flatness maintaining unit
30. The disc 1 is first transferred onto the flatness maintaining unit 30 located at a start
point (a first point) 22 of the transfer path 21 and is retained on the supporting member 37 of |
25  the flatness maintaining unit 30 in a flat state.
While the flatness maintaining units 30 move on the transfer path 21 to an end point
(a second point) 23, the disc 1 on the flatness maintaining unit 30 is maintained in a flat state
for a predetermined period of time so that curing of the cationic type ultraviolet curable
composition proceeds to bind the disc 1.
30 After being subjected to the process in the flatness maintaining device 20, the disc 1

is removed from the flatness maintaining unit 30 at the end point 23 and is transferred to the

disc inspection device 9.



uni #s 30 which nove on the transfer path 21 at a predeterm ned speed. A
supporting 20 nenber 37 of a flat plate shape having holes 35 and 36 is

‘di sposed on the top of the flatness mamintaining unit 30, and the disc 1 is
retained, in a flat state, on the supporting nenber 37 by mneans of
air-suction using a fan 34 which is accpgnodated in the flatness
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20 9 are removed from the regular line, and only the discs which have been determined to be
non-defective are stacked on the disc holder 2 disposed at the non-defective product outlet
part 10 and are transferred to the subsequent process together with the disc holder 2.
Next, the flatness maintaining device 20 in the DVD manufacturing device having
substantially the above-mentioned structure will be explained as follows.
25 In this embodiment, the flatness maintaining device 20 has a spiral pathway 21 as
shown in FIG. 2 so that the flatness maintaining unit 30 provided with wheels 31 as shown in
FIG. 3B can move downwardly along the transfer path 21 in a spiral manner due to gravity
from the start point 22 located at an upper position. Also, the flatness maintaining unit 30
which reaches a point 24 located at the lowest position of the transfer path 21 is lifted to the
30  end point 23, which is located at the same height as the start point 22, by a lift 25.
FIG. 3A is a diagram showing a flatness maintaining unit viewed from the top; and

FIG. 3B is a diagram showing a side view thereof.



part I 1 by the arm 8c. The discs which have been determ ned to be
defective by the disc inspection device 20 9 are renoved fromthe regul ar
‘l'ine, and only the discs which have been determ ned to be non-defective
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outlet part 10 and are transferred to t._ltée subsequent process together with
the disc holder 2. Next, the flatness maintaining device 20 in the DVD
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nade to be s er than 120
circle H3, which is concentric with the first hole 35 and which has a diameter of 120 mm.

The circle H3, having a diameter of 120 mm corresponds to the outer periphery of a disc
20  having a diameter of 120 mm. In this embbdiment, the width W of the supporting member
37 is designed to be 118 mm.

Note that although not shown in the figures, holes other than the first hole 35 and the
second holes 36 may be appropriately present on the surface of the supporting member 37.
A part or the entirety of these holes may be covered or not covered by the disc 1 when the

25 disc 1 is supported on the surface of the supporting member 37.

For instance, it is possible to provide third holes (not shown in the figures) at
positions along the circumference of the circle H3 having the diameter of 120 mm. If the
third hole is provided, it is possible to increase the width W of the supporting member 37 to
be larger than 120 mm.

30 It is preferable that the surface roughness Ra of the surface of the supporting
member 37 be 3.0 um or smaller. If the surface roughness Ra of the supporting member 37

is larger than 3.0 um, there is a danger that a scratch will be generated on the disc 1 when the



and -a part of the edge portion of the supporting nmenber 37 is | ocated
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position 24, is designed so that forty-five flatness maintaining units 30 can be connected and
moved in arow. Accordingly, if a flatness maintaining unit 30 moves a distance
20 corresponding to the length of forty five flatness maintaining units 30 from the start point 22,
it reaches the lowest position 24.

Also, a conveyance means 21a, such as a belt conveyer, is disposed at a location in
front of the lowest position 24 of the transfer path 21 in order to control the traveling speed of
the flatness maintaining units 30 on the transfer path 21. If the traveling speed of the

25  flatness maintaining units 30 is controlled on the conveyance means 21a, it becomes possible
to control the traveling speed of the flatness maintaining units 30 on the rest of fhe transfer
path 21 excluding the conveyance means 21a.

Accordingly, the flatness maintaining unit 30 may be intermittently moved along the
transfer path 21 by, for instance, repeating an operation in which the unit 30 is moved for a

30  distance corresponding to one unit for three seconds, is stopped for one second, and again is
moved for a distance corresponding to one unit for three seconds.  Also, it is possible to

move a plurality of the flatness maintaining units 30 along the transfer path 21 at the same
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20  small, preferably 200 cm/sec? or less. |
Also, the control device for the conveyance means 21a and the control device for
controlling the transmission of electrical energy to the contacting electrodes can be linked so
that electrical energy is transmitted to the contacting electrodes for only one second when the
flatness maintaining unit 30 is stopped, and that the transmission of electrical energy to the
25 contacting electrodes is stopped for three seconds while the flatness maintaining unit 30is
moving. In this manner, a DC voltage may be intermittently supplied to the fan 34 of the
flatness maintaining unit 30.
Next, the operation of the flatness maintaining device 20 having the above-
mentioned configuration will be explained as follows.
30 The disc 1 which has been subjected to the process carried out by the edge treatment
device 7 is mounted on the supporting member 37 of the flatness maintaining unit 30 located

at the start point 22. The disc 1 is disposed so that the central hole H1 thereof may be



15 supporting nenber 37. Accordingly, it beconmes possible to prevent the
generation of scratches on the disc 1 caused by the contact of the disc 1
‘Wi th the supporting nenber 37 by decreasing the acceleration and the
deceleration of the flatness maintaining unit 30 to 500 cnisec2 or |ess.
From the vi ewpoint of preventing the gengyation of scratches on the disc 1,
it is preferable that the acceleration and the decel eration of t he flatness
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t he periphery, portiqn of the
maintained in a flat state in a more accurate manner.

The flatness maintaining unit 30 moves along the transfer path 21 from the upper
20  side to the lower side thereof in a spiral manner while maintaining the disc 1 in a flat state.
During this period, a plurality of the flatness maintaining units 30 are intermittently moved
along the transfer path 21 at the same time, and only when the units 30 are stopped, is a DC
voltage intermittently supplied to the fan 34 of the flatness maintaining unit 30. Since the
fan 34 keeps rotating while the supply of electric power is stopped due to inertia, the retaining
25  force for the disc 1 can be maintained.
The flatness maintaining unit 30 which reaches the lowest position 24 of the transfer
path 21 is lifted to the start point 22 by the lift 25. While the unit 30 is lifted by the lift 25,
no electricity is supplied to the fan 34, and hence, the fan 34 is decelerated and stopped to
release the disc 1 from its flat state.
30 When the flatness maintaining unit 30 is conveyed to the end point 23 (i.e., the start
point 22), the disc 1 is removed from the supporting member 37 by the transfer device 8, and

is conveyed to the inspection device 9.



supporting menber 37, and if the outer dianmeter of the disc | is 80 mm it
also flows through 15 the second holes 36. Accordingly, the effect of the
‘air pressure is exerted, in an effective nmanner, on both the outer
peri phery portion and the inner periphery portion of the disc 1, the outer
di aneter of which can be 80 mmor 120 for instance. Hence, the disc |
can be maintained in a flat state in a re accurate manner. The fl atness
mai ntaining unit 30 noves along the transfer path 21 fromthe upper 20
side to the | owdftesihgdiscHes sernoyad from the supponting eremtter B2 ofitlierflamieass ng t he
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is inclined so that the flatness maintaining unit 30 can move due to gravity in the above-

20 explained embodiment, the structure for moving the flatness maintaining unit 30 is not
limited only to such a configuration. For instance, it is possible to move the flatness
maintaining unit 30 by moving the transfer path itself without providing the height difference
for the transfer :path. If the transfer path 21 is made in a spiral shape, the space required for
accommodating the flatness maintaining device 20 can be reduced, and energy may be saved

25  if the flatness maintaining unit 30 is moved utilizing gravity.

FIG. 4 is a diagram showing a flatness maintaining device according to the second
embodiment of the present invention. In FIG. 4, the flatness maintaining device is different
from the flatness maintaining. device 20 of the first embodiment in that the transfer path
thereof is not inclined and that it has triplicate circling paths 41, 42, and 43 provided with a

30  first lifting device 44 which ascends and descends between the upper circling path 41 and the
middle circling path 42, a second lifting device 45 which ascends and descends between the

middle circling path 42 and the lower circling path 43, and a third lifting device 46 which



time to bond the disc 1. Note that although the transfer path 21 of the
ftatness maintaining device 20 has a 15 spiral structure in the above
‘enbodi nent, various kinds of structures may be adopted for the transfer
path which forns the circulation path. 'Also, the transfer path can be a
non circul ati on path whose start point qu end point are |ocated at
different positions. Also, although thé~flatness maintaining unit 30 is
provi ded wit and the transfer path 21 is .inclined so that the
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and the | 4 P third lifting device 46 whi.ch 21
ascends éﬁ%ﬁggs c%%{sﬂgéf@égeﬁhtggg%ﬁ%r cirem gbep%oglﬁoﬁel g’ﬁﬁ confrel devies
ci rcl i ng wiaéhis4dt shown irhths figakodi ment, a flatness maintaining unit 48 has

the same structure as the structure of the flatness maintaining unit 30 in
the first enbodp Hihembadiment also.tilispreferablerthaittheacselemationandithadegeleration 8f ar e

nmovabl y ' .1 h- . il i hs A1..,42, and 43. Each of
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to the u%per circl,igg path 41. Also, a transfer device (not shown in the
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mai nt ai niapginstreatls oth8r smys foeprevenethigipldte ficberfredtmoviig ofi MRefhppbring nfnbehe

flatness  mai ntaini unit 48 is noved by the transfer_ device nay be
controll éétfcggﬂ?%gall gh{’]g‘iﬁ’@eﬂé’\??g@e to prevent they generation of scratches on the platey member

20 due to the contact of the plate member with the supporting member.

According to the flatness maintgining device of this embodiment, the disc 1, which

has been subjected to the edge treatment process, is mounted on the flatness maintaining unit
48 which is located at an inlet position of the upper circling path 41. The flatness
maintaining unit 48, on which the disc 1 is mounted, travels along one half of the upper

25  circling path 41 to be placed on the first lifting device 44. Then, the first lifting device 44
on which the flatness maintaining unit 48 is mounted, descends to the middle circling path
42. The flatness maintaining unit 48 which has descended to the middle circling path 42
travels along the middle circling path 42 in the reverse direction to be placed on the second
lifting device 45. The second lifting device 45 on which the flatness maintaining unit 48 is

30  mounted descends to the lower circling path 43. The flatness maintaining unit 48 which
descends to the lower circling path 43 travels along the lower circling path 43 in the reverse

direction to be placed on the third lifting device 46. The third lifting device 46 on which the



which is not shown in the figure. In this enbodinment also, it is preferable
that the acceleration and the deceleration of the flatness maintaining
unit 48 be 500 cm sec2 or |less, nore preferably 200 cm sec2 or less 15
when it is intermttently noved along the circling paths 41, 42, and 43. In
this manner, it beconmes possible to decrgase the force exerted on the plate
nmenber retained by the supporting nenber and the inpul sive force generated
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20  and equivalents thereto.



path of the flatness maintaining device is not particularly inclined, and
the flatness nmmintaining unit 48 is noved in a horizontal direction on the
circling path, it has an advantage in that the speed at which the flatness
mai ntaining unit 48 is noved can be easily controlled. 15 Having thus
descri bed several exenplary enbodi nents_qf the invention, it wll be
apparent that various alterations, modi £i cations, and |nprovenentS\MII
readily occur to those skilled in the art. Such alterations,

nodi fi catWleatds claimeed ispr ovement s, though not expressly described above, are
nonet hel ess intended and inplied to be within the spirit and scope of the
|nvent|08 Accord t he |nvegﬁlon i Llnihed and defjined only by the

I
fol I owi nd- cl aihi® th féﬁﬁ‘ag’(ﬁlp\?ﬁla qt mamhepina Notstaipgompaisipg thegtepsiaft 1. A
met hod for mai Tﬁcﬁ{gﬂamplﬁteﬁh%ﬁeﬂ%@ﬁfrfab@oﬁa Elgﬁabnﬁ%%ﬁnb&%"sﬁﬁ%%ftsﬁﬂ steps
of: placing said plate nenber on a surface upport
sur f aze efppoaiing Begbppbeing inga flatstate atxbhawing at least bad hale peretxannig ﬂﬁwgmghat
| east one oI e netrating through the surface, and sucking air froma
back si d&"34%% surface of said supporting nenber to generate an airflow
flowi ng from
surface via t%léélﬁﬂ%aléﬁlg gﬁggaﬁlﬁﬁ%eﬁ%%cg% lg%ué@ﬁ%@ﬁ&nﬁéfrqg gglffrr%%%{al of
said suppmﬂbwd@wmgﬁwmaﬁ%@md&of@b bmtﬂacﬁaaowamls ritechaok sige af eatifadcevibeic i N a
flat stafe accord to .claim1, wherein Iate menber is a disc
substr at Olea?ﬂd‘st“héet PF?’ﬁWW?%&P&ﬂ&F“&@C? ! BPParking mestberper | phery
porti®n and an outer periphery portion of said disc substrate. 15 3.
met hod for maintaining a plate nenber in a flat state according to clalml,
wherein 2a sulf mc’éxodcfuglhmm&éniﬁgaqﬂatt hmnﬂmr freec flatofate adcdrdingpR@ldiny winpdigr i s

about 3.0 mor A et hod for mai |m g a plate nenber in_a flat
state accordi ﬁ@‘d za%?:r‘ﬁf’meilsa\‘ 5¢ FHbstrate t Y peSeaeisird abieasta ap dangr ni ng

sai d pl ap&ipRePesrtion ah@an%weiaa@pmy ﬁ&hgn %P?J?@grsh Qghstfgfgber at a first

poi nt, and renbving said plate nenber from said supporting nenber at a

second p0| nt after novi ng sal d supporting nenber along a transfer path. 25
od fqr nﬁligtalnln | ate nmenber_ in_a flat state according to

C| ai furt Ael for main 1nm a plate member in a flat state according to claim 1, wherein

a surface roughness Ra of the surface of said supporting member is about 3.0 pm or less.

4. A method for maintaining a plate member in a flat state according to claim 1, further
comprising the steps of:
20 retaining said plate member on the surface of said supporting member at a first point,
and
removing said plate member from said supporting member at a second point after

moving said supporting member along a transfer path.

25 5. A method for maintaining a plate member in a flat state according to claim 4, further
comprising the step of:
placing another plate member on the surface of said supporting member at the first
point after said plate member is removed from said supporting member at the second point so
as to repeatedly use said supporting member.
30
6. A method for maintaining a plate member in a flat state according to claim 5, wherein

a plurality of said supporting members, which retain said plate member, are disposed



conprising the step of: placing another plate nmenber on the surface of said
supporting nenber at the first point after said plate nenber is renoved
from said supporting nenber at the second point so as to repeatedly use
sai d supporting nmenber. 30 6. A nethod for nmaintaining a plate nenber in a
flat state according to claim5, whereinga plurality of said supporting
menbers, which retain said plate nenber, are disposed 24 on said transfer

pat h at t(;}pscﬁ@%&érﬁg}%tagsﬁémg for maintaining a plate nenber in a flat

state according to ereln an electric fan is integrally provided
wi th said supporting nmenber, and 5 contacting el ectrodes which supply

electric power to sajd fan are disposed on said transfer path so that the
airflow i 72 gendmagther foy maytpiningaplgte racmbey in 8 flatstate aesddingtto olaiméawheray a

pl ate nmenber i . r di t.g claim7,. wherein DC voltage is
intermttentl y&sﬁ%{;*l?%é’%% gkg%r?@)??ra(ﬂ'l%ﬁ “§1§| %?IfsfHBH%IPBE TR ¢ 9. A net hod
for mai ntai ni n@neacihgtRcti®dedevhicsupplyl déctHé ?&»@er%&ﬁﬂ @i ske s pbbd 4R déld
wherein said s%%portl ng nmenber is intermttently noved al ong said transfer

path so tiasies pash sobatithgpairflow isgaprratad hyopseatiog said fahen sai d supporti ng
menber is stopped. 15 10. A nethod for maintaining a plate nmenber in a flat
state according to claim9, wherein acceleration and deceleration of said

supporti riy menkesethdi RF MalrtgiAtd irASmBer M8 flaStdtél ad dordlia in00
cmsec2 or_less. 11. A nethod ormrrtgnuf actruri ng a diasg byég{iﬂgﬁ Zb@{iﬁgﬁdi sc

subst r at esDEgglagreis ingmpigently sunpligd to spid fanon seidrtabsfer pathposi ti on as an
adhesjjve, conprising the steps of. applying the ultraviolet curable
conposition onto at | east a part of an adhering surface of at |east one of

sai d di sO.subsA htiest fof aRiniihing platé!rkénider & £Hlatl stibhccBRifg i @a@PR! Whbein
ultraviol et curable conposition; superinposing said two disc substrates so

as to sandw cHatdmpperting mesmher icinteamittent]y nayedrplong s4id transfer peblisothat AHC
ul travi ol J. . ek | t.ween sai d disc.sybstrates; and
mai nt ai ni‘ﬁ’gaéééﬁsggi’@b&ﬁ%%as%@p ?rg S S‘i"??‘)&t"}glrﬁ?méetr §8OPRSng a net hod for

maintaining a plate nenber in a flat state as clainmed in claiml1, said two

di sc_substrates are consi dered as )
15 10 A method for maintaining a plate member in a flat state according to claim 9, wherein

acceleration and deceleration of said supporting member intermittently moving along

said transfer path are 500 cm/sec” or less.

11. A method for manufacturing a disc by adhering two disc substrates together using an
20  ultraviolet curable composition as an adhesive, comprising the steps of:
applying the ultraviolet curable composition onto at least a part of an adhering surface
of at least one of said disc substrates;
radiating an ultraviolet light onto the applied ultraviolet curable composition;
superimposing said two disc substrates so as to sandwich the ultraviolet curable
25  composition;
spreading the ultraviolet curable composition between said disc substrates; and.
maintaining said two disc substrates in a flat state using a method for maintaining a
plate member in a flat state as claimed in claim 1, said two disc substrates are considered as
said plate member.
30
12. A method for manufacturing a disc according to claim 11, wherein said disc is a
digital versatile disc (DVD).




sajd plate nmenber. 30 12. A nethod for manufacturing a disc according to
claim1l, wherein said disc is a digital versatile disc (DvD). 25 13. A
flatness maintaining unit for a plate menber, conprising: a supporting
menber having a flat surface provided with at | east one hol e penetrating
through the flat surface; and 5 an air-suction device provided with said
supporting nenber, said air-suction device drawing air to generate an
airflowflowng froma front side of the flat surface towards a back side
of the flat surface via the hole so that said plate nenber is retained on

the flat 18urf @chaméss raainthining RatifongplERRGhbahemHNifL: Pl at e nmenber is
pl aced on said supporting nenber. 10 14. A flatness maintaining unit for a
pl ate menber ACEBPAUTIAG meankarbaving 3 flapmenfase proydédiwith at leastomb éplei fenetralingc

substr at i i hol e provided with said flat surface of said
supporti ﬁgo@n@g?ﬁfs&?@f ?’?(gt hol e which is larger than a central hol e of

sai d 8ii sc subshmtectiemdevite prAsdedavilidaid Qlppshii %&ﬁbé%%ajid)li'ﬁ-rsﬁct%géeivfb@ of
said disc substrate is |ocated outside an fS edge portion of sal

suppor t i HEWiBEBE geraats angirdloscllewing from @ fiopt sidectidie flat safade sawpqrds 4 bad

menber sq; t er. i isc.substrate i.s al.igned with the center
o et d_ e BFInche 6o e ek 5o Bl o AR BB F el Sh i A et
accor di ngaiiGupoRting mEmbsh heh Baid pidtél mzhdeLisPrAHRE bnisfiddufhsifing Hiksiyept €. 20
said at | east one hole provided with said flat surface sard supporting

menber is a first hole which is larger than a central hole of said disc
substr at an ther, of. said.at l.east aogne hole is provided with said
flatid');ur ace ?‘o@%ﬁ & né?m?lmﬂ%gpgif?fr? %tg%e%erpg%pg&ngtcbglﬂm &8s WhEe®t her of
said at | east ssioldi@henler 60y 8is€Subda® outer periphery portion of said
di sc substrate when said disc substrate is placed on said supporting 25

nmember so t hasaifgeleagpnerhols proyided wvithcsaid Matsnrfece dfsaidl sugpertingintdmbenhis cent er

of sai d Gt 3bie\ohieh iirgeuld ¥ AR MERL 0F BLUNT, WAL Q1 3 pl ate member

according to clarm erein st hole is larger

than 15 nm saiKadtlagiartsofahangerqleriphéry ﬁﬁﬁ%ﬂ@f%&iﬂﬂid&%ﬂ@ﬁfaté ) 1«9&9&6{ cg.ﬁﬂdé"éﬁ h

second hol es at positions 30 along the circunference of a circ aving a

di aret er 68 RABLIORPL A FURPOTiEREmember wheni said dis¢ shbstrate &t placddeyn saittisupporting

member so that the center of said disc substrate is aligned with the center of said first hole.

15. A flatness maintaining unit for a plate member according to claim 13, wherein
said plate member is a disc substrate,
20 said at least one hole provided with said flat surface of said supporting member is a
first hole which is larger than a central hole of said disc substrate, and
the other of said at least one hole is provided with said flat surface located at a
position where at least a part of the other of said at least one hole is covered by an outer
periphery portion of said disc substrate when said disc substrate is placed on said supporting

25  member so that the center of said disc substrate is aligned with the center of said first hole.

16. A flatness maintaining unit for a plate member according to claim 15, wherein
the diameter of said first hole is larger than 15 mm,
said flat surface of said supporting member is provided with second holes at positions
30  along the circumference of a circle having a diameter of 80 mm which is concentric with said

first hole, and

at least a part of the edge portion of said supporting member is located inside a circle



at l-east a part of the edge portion of said supporting nmenber is |ocated
inside a circle 26 having a dianeter of 120 nmwhich is concentric with
Said first hole. 17. A flatness naintaining unit for a plate nenber
according to claim15, wherein the dianmeter of said first hole is |arger
than 15 nm 5 said flat surface of said Eupporti ng nmenber is provided with
second hol es at positions along the cir2 unference of a circle having a
di amet er jof. 80 which is concentric with said _first hole, and said flat
surface JPVUS ‘%‘Hﬁtﬁbf’ﬂ#{g’“ﬁbwg’ég 1§ CONGERITF ¢ Wdtfit‘FS'thﬁl?-d hol es at positions
along the circunference of a circle having a dianeter of 120 nmwhich is
concentric with 10 said first hole. 18. A flatness nmaintaining unit for a
pl at e nentier a4k flemdssuyainteiningiunit I, a plhermember accudihgteclaim @hnelxgeiRa of the
surface of sai upporting er is about 3.0 mor less. 15 19. A flatness
mai nt ai ni ng dég? a@ﬁfe&r %Sﬁﬁﬁ@%i@gﬂéﬁ%ﬁ B"hg: a flatness maintaining
unit gccordin =Y : . i i |.af ness
mai nt gi ni ng u%ﬁ%&ﬂnéé&ggﬂ%&%@n%upﬁ%}ﬁ hgxﬁ}e@@%\aﬁ%ﬁagﬁ%@@%@gﬁﬁ{eﬁ PRIBEr on
the fl at atangfthe eirafmfeairde of aipipcle havigg awlidnssteraff 89andl vilich 13&sfcandiid™vith 4100
unit at %fi r?t poi nt on said transfer path, and 20 a renoving device
whi ch rertB¥dWlean pl ate nmenber from said supporting nenber of said
fl at ness mai ntgjqy ' . Ml ' th....20. A
1 atness mai nea i ultice ofShiduRRnE pRaat Yo B duih AR HicPtblhings
wher ei n  abmigdht caashferenoabha ccla having dldineddt qFaR0 mm whickbis @bdelitlc Witiat e
menber 1S | n{}gg on said flatness maintaining unit, fromwhich said plate
menbéf iéagoetuffé €at the second point, at the first point on said transfer
path. 21. A flatness maintaining device for a plate nenber according to
claim?20, wherein a plurality of said flatness maintaining units are
di sposed 18n s& flatnessabiataigiag hnidfortdyslate amenber atcordifg &2claifn 13, a4ltes8 a-
mai nt ai ni ng. devi ce for a_plate nenber according to claim 19, wherein an
el ectri c SPHAS rgughﬂﬂé@f‘apf g’ep“'beWed%chaﬂ URPQLng Memhshisabant He koer less- an
air-suction 27 device, and contacting el ectrodes which supply electric
power to said fan are di sposed on said

15 19. A flatness maintaining device for a plate member, comprising:

a flatness maintaining unit according to claim 13;
a transfer path along which said flatness maintaining unit moves;,
a mounting device which places said plate member on the flat surface of said
supporting member of said flatness maintaining unit at a first point on said transfer path, and
20 a removing device which removes said plate member from said supporting member of

said flatness maintaining unit at a second point on said transfer path.

20. A flatness maintaining device for a plate member according to claim 19, wherein
said transfer path is a circulation path; and
25 another plate member is mounted on said flatness maintaining unit, from which said

plate member is removed at the second point, at the first point on said transfer path.

21. A flatness maintaining device for a plate member according to claim 20, wherein a

plurality of said flatness maintaining units are disposed on said transfer path at the same time.
30

22. A flatness maintaining device for a plate member according to claim 19, wherein

an electric fan is integrally provided with said supporting member as an air-suction



transfer path. 5 23. A flatness nmaintaining device for a plate nenber
according to claim?22, further conprising: a device which intermttently
‘moves said flatness maintaining unit along said transfer path. 10 24. A

fl at ness mai ntaining device for a plate nmenber according to claim 23,
further conprising: a control device whihch controls acceleration and
decel eration of said supporting nenber intermttently noving along said
transferdgggg ﬁg that the acceleration and deceleration are 500 cm sec2 or
| ess. 15 “ R sc manuf act uri ng devi ce whi ch manufactures a disc by
adhering two dbstactirpéledticlee whichGRpPReldtHid vad toikdia 2H 2L Alsposdaall Gid
conposition as an adhesive, conprising: an application unit which applies
the ul t r #angeeRatiur abl e conposition onto at least a part of an adhering
surface of at |east one of said disc substrates; 20 an ultraviolet |ight
radi ation unit which radiates an ultraviolet light onto the applied

ul trayviobst cw AlthessGRaARHiAg 8dic@for Aiplat¥eribeSRBFdiNPREAmS, fudidp di sc
substrates so as to sandwi ch the ultraviolet curable conposition; a

spr eadi n§OmANEMPhi ch spreads the ultraviol et curable conmposition between
said disc 25 rates.  and a fl atness i ntaining .device for a plate
nenber as cl af@t&ég‘%% r‘?ﬁl&(&a}iﬁ}ﬁq‘gfenélgirﬁo‘fe\ﬁﬁalai eSLMALIFpg unt along itg’é‘ﬁftéﬂ as
sai d pl apgthrenber .-

10 24. A flatness maintaining device for a plate member according to claim 23, further
comprising: |
a control device which controls acceleration and deceleration of said supporting
member interniittently mbving along said transfer path so that the acceleration and

deceleration are 500 cm/sec? or less.

15
25. A disc manufacturing device which manufactures a disc by adhering two disc
substrates together using an ultraviolet curable composition as an adhesive, comprising:
an application unit which applies the ultraviolet curable composition onto at least a
part of an adhering surface of at least one of said disc substrates;
20 an ultraviolet light radiation unit which radiates an ultraviolet light onto the applied

ultraviolet curable composition;
a unit which superimposes said two disc substrates so as to sandwich the ultraviolet
curable composition;
a spreading unit which spreads the ultraviolet curable composition between said disc
25  substrates; and
a flatness maintaining device for a plate member as claimed in claim 19, said two disc

substrates are considered as said plate member.



