1 DESCRI PTI ON OPTI CAL DI SC PRODUCTI ON APPARATUS 5 TECHNI CAL FI ELD [ 0001]
The present invention relates to an optical disc production apparatus, and
especially relates to an apparatus for producing an optical disc which
achieves high-density recording. 10 Priority is claimed on Japanese Patent
Application No. 2005-069473, filed March 11, 2005, No. 2005-175629, filed
June 15, 2005, No. 2005-175630, filed Juhe 15, 2005 and No. 2005-17563 1,
filed June 15, 2005, the contents §$E¥ﬁkﬁ§3§ﬁf i ncorporated herein by
reference. 15 BACKGROUND ART [000 years, there have been great

i nprovenents in DVD (Digital Versatile D sc), its use has spread w dely and
i's now produced on a mass production scale. An exanple of a production

met hod of DVD in w de use today, very briefly, includes the 20 steps of:
setting a stanper, whi chORIEICALIISC BFRODUSIIHOMNAPPABALESI on signals, to a
mold for injection nolding; formng a disc substrate of 0.6 nmthickness by
the injection nolding; formng a layer or filmof a reflecting |ayer on a
surface on which the slit exists; and, after that, adhering or sticking two
di sc substrates together by usingpgci | d or clear (hereinafter,

cl ear) %dhesive. By applying this ne?hgg%lgqﬁ?%?shed product is 25 obtai ned.
Wth respecﬁ)hﬁ an apparatus applying such a nethod in which the DVDis 2
produced by 9 jlering two di sc substrates, various structures of production

| i nes have already been proposed gf or exanpl e, see Japanese Patent
Application, Fir s’{'gqqg;gqsqngmvp@)t,bpn relates to an optical disc production apparatus, and

gspecially relates to an apparatus for producing an optical disc which achieves
high-density recording.

10 Priority is claimed on Japanese Patent Application No. 2005-069473, filed
March 11, 2005, No. 2005-175629, filed June 15, 2005, No. 2005-175630, filed June 15,
2005 and No. 2005-175631, filed June 15, 2005, the contents of which are incorporated

herein by reference.

15 BACKGROUND ART
[0002]
In recent years, there have been great improvements in DVD (Digital Versatile

Disc), its use has spread widely and is now produced on a mass production scale. An
example of a production method of DVD in wide use today, very briefly, includes the

20  steps of: setting a stamper, which has a slit for forming information signals, to a mold for
injection molding; forming a disc substrate of 0.6 mm thickness by the injection molding;
forming a layer or film of a reflecting layer on a surface on which the slit exists; and,
after that, adhering or sticking two disc substrates together by using a light-colored or
clear (hereinafter, clear) adhesive. By applying this method, a finished product is

25 obtained. With respect to an apparatus applying such a method in which the DVD is



No. 2002-245692). [0003] 5 On the other hand, a disc which is applicable to
hi gh-density recording as an information recordi ng medi um whi ch can be
applied to a next generation high-recording density has been devel oped.
Wth respect to this disc, applicable to high-density recording, upon
recordi ng and readi ng/ pl ayi ng back, a lager with a short wavel ength such as
405 nmis applied fromthe opposite side of the disc; therefore, it is

requi red t cprbduced &y BOhéringtwot digmsirbtsa e matiqusestruviies lof ipgodactién hindsdypee with a
100-m (0. 1-m) thickness and which is clear on the reflecting |ayer.

Mor eover, idircadf8&cd @Rbpded(BE cxdmple ses JgpAtIcTakine Applcatiof)Fieke Pablicatibgcor di ng
on two signal layers, it is required to form another light transm ssion

| ayer havi rygo‘agogggqggg?i ghal layer; a semtransparent reflecting |ayer; and
a clear covering layer, wherein the thickness should be approximately 100
un1inc|uding &iﬂthe light transm ssion | ayer and the covering | ayer.
Uniformty P i ckness of the light transm ssion |ayer and the covering

| ayer has great effects upon recording and reading. information; therefore,
a high Pevel of uﬁ?wpmfteygwi ﬁéiqssiwlygh 13[9<E‘Gb@lﬁ]b?eﬁﬁg’ﬁ%1¥'a?ft§}tyéeq?é‘ilﬁéas%Ehd an

apparatus for formng a light transmssion |layer 20 with high uniformty,
by suppl yi nigfcamation scoushingamedism which capubelaprdied té anexttgencrpien higbneasdingl ose
to a center portion of the disc substrate as possible and by conducting

Spi n- coat i ngensitphs bkh deellopbds C Maseshdcoto thisaligy, eppliasie e pighatkasiBat ent No.
3557863 and Japanese Patent Application, First Publication No.

2004- 220750y Mhrg? re -rﬁin@rﬁnﬁiréad?{'{%ﬂ:aﬁg}gg)a&li}%gé’s@fe@ithQ%hwﬁ%v}el}éﬁétrhisggl%

. . T
transm ssi on ?ay r Icn 1S Clear e and the coveri ng ay

there are gre ef fect on recording,and,readi the infarmatj.on;

her of or o, 5 iselbts 35bliad OB AERRAUP el B oGt Pl M RR IR Blorp oy, 4
first sjignal |ayer and a rinting/transferring.dis ubstrate with a second
si gnal mgy ggglg,trén%{)alﬁ%p%&yeqp gi-ngh g%zggxg,n ﬁlyer with a l%O-um fO.f—mm) thickness and

which is clear on the reflecting layer. Moreover, in a case of a disc which is applicable
to high-density recording on two signal layers, it is required to form: another light
transmission layer having a second signal layer; a semitransparent reflecting layer; and a
clear covering layer, wherein the thickness should be approximately 100 gm including

15  the light transmission layer and the covering layer. Uniformity of thickness of the light
transmission layer and the covering layer has great effects upon recording and reading
information; therefore, a high level of uniformity is required.

[0004]
Therefore, a method and an apparatus for forming a light transmission layer

20  with high uniformity, by supplying a radiation-hardening liquid material at a position as
close to a center portion of the disc substrate as possible and by conducting spin-coating,
are already disclosed (for example, sec Japanese Patent No. 3557863 and Japanese Patent
Application, First Publication No. 2004-220750). Moreover, if an air bubble is included
between the light transmission layer which is clear and inside and the covering layer,

25  there are great effects upon recording and reading the information; therefore, a method



di scl osed (for exanple, see Japanese Patent No. 3302630). A nethod and an
apparatus for reliably and easily peeling, detaching or renoving the
printing/transferring disc 5 substrate is already disclosed as well (for
exanpl e, see Japanese Patent Application, First Publication No.
2002-197731). DI SCLOSURE OF THE I NVENTI Oy [0005] 10 A first invention
provi des an optical disc production apparatus which produces an optical

di sc that hagl AnepAatds\@ vwhigla dist aytestate witiah fedt@ldnaPidydandnc! uding: a first

signal layer form ng nmechani smwhich forns a first signal |ayer on a disc
substrate; gidayar ' cRAR WS L&Y sighdt Hyel SlehdhQEdSs irdddy St
reflection ﬁéyg}%ﬁggsﬁeﬂg (iﬂgcs%%sl?gﬁalm ayer o%&tﬁ}é’ed?ﬂgc gubs’t?atre CR;r a

second refl ecti o aver gn a second si hag is 15 forned on the
Frret el RS (R ERimER BeIREREE PhA NG, 30N oA mich D B RRrBls For s
the second signal_ layer on the disc substrate on which the first reflection
layer is fioF idiablyrpndicasity pesting, detaching oF ggmoying theprintingdrapsfening discay or
form ng nmechanismwhich forns a light transm ssion |ayer on the first

refl ectidon $ubyieate sralsady disclosslmsdvallefforeaxainple, s¢ealppanesa PatentsApplicaep Firsat i on
mechanismin a | ooped shape which is provided close to the 20 first signal

| ayer forn‘ingﬂm@(ﬁamb_smozutﬁ)am@yer form ng nechani sm the second signal

| ayer form ng mechani smand the light transm ssion |ayer form ng mechani sm
and which transports the disc substrate; a second transportation nechani sm
provided close to the first transport nmechani smthat transports the disc

substrate on which the first f(il) | Jgg m{. d on the first signal
| ayer or the disc substrate %#@h gﬁﬁﬁ@: ‘}é‘sa@c Wect ion |ayer is
formed to the light transm ssion |ayer form ng nmechanism a 4 first
transfer meld¥8%l sm which transfers the disc substrate on which the first
signal layer is fornmed to the first transportation mechanism a second
t r ansf et0 mechani sm firshinvegiédrepriovides gn optinabdise produetiali appasatissvhigh produces
transferred by the first transportati on nmechani sm

an optical disc that has one or two signal layers, characterized by including: a first signal

layer forming mechanism which forms a first signal layer on a disc substrate; a layer

forming mechanism which selectively forms a first reflection layer on the first signal

layer on the disc substrate or a second reflection layer on a second signal layer that is

15 formed on the first reflection layer; a second signal layer forming mechanism which

forms the second signal layer on the disc substrate on which the first reflection layer is

formed on the first signal layer; a light transmission layer forming mechanism which

forms a light transmission layer on the first reflection layer or on the second reflection

layer; a first transportation mechanism in a looped shape which is provided close to the

20  first signal layer forming mechanism, the layer forming mechanism, the second signal

layer forming mechanism and the light transmission layer forming mechanism, and

which transports the disc substrate; a second transportation mechanism provided close to

the first transport mechanism that transports the disc substrate on which the first

reflection layer is formed on the first signal layer or the disc substrate on which the

25  second reflection layer is formed to the light transmission layer forming mechanism; a



on which the first reflection layer is formed on the first signal |ayer or
the disc substrate 5 on which the second reflection layer is fornmed to the
second transportation mechanism and a third transfer mechani smthat
transfers the disc substrate transferred by the first transportation
mechani smon which the first reflection lsgayer is formed on the first signal
| ayer to the second signal |ayer form ng nmechanism and that transfers the
di sc subst rfatsetramsferwidchinisihevisecvadfas gralisd sapstirate on whiichette fiyst sigaaldepond
signal layer form ng 10 nmechanismto the first transportati on nechani sm

[0006] A seig@tiehedny Y fir@NtraidpSeARndAdhEnivnt B sédoad lanyfer Mehisegiai nvention
provides an optical disc production apparatus, wherein when the optical

disc with %@‘ecﬁbaggég?ét%gﬁ? dis® sxﬂffﬁgﬂéﬁﬁﬂéff{ggﬁgi Erg,oﬁigt ﬁ%r%p@ﬁatioﬂ%éch&@&ﬂ ng

mechani smis stop ayer formng ni-sm ms only t rst

reflection |ayer.on th i sc substrate; .the second transfe mechani sm
{ranct er o 1oevaich S tnCeaflortivis Bt on i BRONepst AB8F oF e ERUPLFD e
to the second transportation nechanism and the |ight transm ssjon |ayer

f or mi ng drecemwhishthe sseomd efectiangayerds fread sathssesanddrangparation neghandsidr ~ | ayer
on the first reflection layer of the disc substrate. 20 [0007] A third

i nventi on iandecthod dansfer me¢Hanishethabivamsfale the ditcasdbstraveransberseddryolie fiess  an
optical disc production apparatus, wherein when the optical disc with two

signal | ayRifspb@ationQdthesismion Wwhibl® tHel 6t refle@idni e iy/Rrmed oh R firkt's¥dnal
transportati on nechanism both the disc substrate on which the first signal

O PRI BN e DRI Y
opt 1 cal di <t BRGAIES FhmLiipm 1o R TRHERER e ePa sl RrBeRon | ayer
form ngw mechanism to the first transportation mechanism.

[0006]

A second invention in accordance with the above-described invention provides
an optical disc production apparatus, wherein when the optical disc with one signal layer
is produced: the second signal layer forming mechanism is stopped; the layer forming

15  mechanism forms only the first reflection layer on the disc substrate; the second transfer
mechanism transfers the disc substrate on which the first reflection layer is formed to the
second transportation mechanism; and the light transmission layer forming mechanism
forms the light transmission layer which is a cover layer on the first reflection layer of
the disc substrate.

20 [0007]

A third invention in accordance with the above-described inventions provides
an optical disc production apparatus, wherein when the optical disc with two signal
layers is produced, in a portion of an interval of the first transportation mechanism, both
the disc substrate on which the first signal layer is formed and the disc substrate on which

25  the second signal layer is further formed are transported alternatively.



mechani sm further conprises: a rotation operation apparatus which extends
liquid 5 material for formng the light transm ssion |ayer on the first
reflection | ayer or the second reflection layer; a first hardening |ight
radi ati on apparatus for sem -hardening or hardening the |light transm ssion
| ayer in a liquid state except for an ougsi de edge portion; and a second
hardeni ng |ight radiation apparatus for hardening the overall Iight
transm ssi orf00@8jer. 10 [0009] A fifth invention in accordance with the
above-descri bed inventions provides an optical disc production apparatus,

wherein: the secondfoufthmsRatibRtn ABoRfahetckith thel sbovedartibédinwentiddprdeddd a
first transportation line and a second transportation |ine which

i ndependent ]y, pig&% rBH@&ﬁH%ﬁ%@%@?Qv%?%ﬁﬁﬂ&ﬁ’trahﬁﬁlshlbﬂ et f ) ssion

| ayer form ng anirsmis irst transportati i ne;
second trans rtatng i ne nechani sm f or d coat
iy

Cayer on t B T AR R R e

transport line i ncI udes both a fourth transfer nmechanismand a disc
nount i n§g ponetedd fax foamingfhe hehttrapsmissiondayer opdhe finshreflsetion layereor thaygcente
fourth transfer nechanismtransfers the disc substrate on the first

t ranspor t atrefiectiondeyeoya fifst bdvdering liglghtdi2Gornt appastusstor semi-lardenivgdet i s t he
cover layer is formed to the second transportation line while normally

conduct i ng R@&ndld BB Hght tkARMIRIoN 1874 iNPUGER sEdﬂ@eﬁHe?ﬂfoiH@&ﬁt&ﬂb%dg@?cyﬁlbﬁh the
light transm ssion layer is formed fromthe first transportation line to the

di t f g di
Substrate 1o ERE PRI R DR or Bl A o Rt on 1 me

when the problemis resolved 25 [0010] 6 In accordance with the
first-third4NTESRdRE) is possible to produce both an optical disc

i ncl udi ng one si gnal Iayer which is applicable to high-density recording
with hi%h J0899lty, and an optical disc including two signal |ayers which is

applicable to
A fifth invention in accordance with the above-described inventions provides

an optical disc production apparatus, wherein: the second transportation structure is
constituted from both a first transportation line and a second transportation line which
independently conduct transportation operations; the light transmission layer forming

15  mechanism is provided at the first transportation line; the second transportation line
includes a mechanism for forming a hard coat layer on the light transmission layer which
is the cover layer; the first transport line includes both a fourth transfer mechanism and a
disc mounting portion at an end portion of the first transport line; and the fourth transfer
mechanism transfers the disc substrate on the first transportation line on which the light

20  transmission layer that is the cover layer is formed to the second transportation line while
normally conducting operations, transfers and mounts the disc substrate on which the
light transmission layer is formed from the first transportation line to the disc mounting
portion when a problem occurs, and transfers the disc substrate from the disc mounting
portion to the second transportation line when the problem is resolved.

25 [0010]



hi gh-density recording with high quality, selectively or in accordance with
the user's 5 designation by using one apparatus, and noreover, it is

possi ble to provide a production apparatus which is economcally

advant ageous. [0011] Especially, in accordance with the fourth invention, it
is possible to produce an optical disc wth an excellently flat |ight
transm ssion | ayer, which is applicable for 10 high-density recording.

[ 0012] In accor danieecssirddnct hethfthé fitst-ithivkinvemivnstihs poydblaltd paglpes bdthiani s not
stopped, therefore, it is possible to produce econom cally advant ageous

optical di stical ey mching ondRignal ByEruAtith 1 applcdbRObHigiPdenskly fedordifp Widn

provi des an optical disc production apparatus for producing a disc

substrate V“&é‘? H\?ﬁﬁgﬁ%d%ﬁ‘%ﬁﬁéa@a | lﬂ,é}g(ﬁf]%m,%&h{é i1£&%'r§ @Pfghgé“j: li@ﬁlggd; al

suppl yi ng ani sm whi ch supplies teria I'SC substrate; a

first rotatj.on .operation a ratus which extends the . liqui. terial

suppl i ed tohlgﬂ'ge ‘tgée%@)@gﬁ‘g&z}”g@q&ﬂw’ﬁﬁﬁu eeiRacrerdanA ‘Ylg} WS Sor der to
forma |light transnmi ssion |ayer; a second rotation operation apparatus

whi ch r 6t at designpidonybys esing prs spperatus anhmereovfleit|is pessibie wrpsayide p prpdugyent i s
formed at a rotation speed which is smaller than a rotation speed of the
first rotatapparagseriath orecoappimelly advantagéousst hardening |ight radiation
apparatus which radi ates hardening light on the disc substrate nounted on

t he second rggpﬂi on operation apparatus; a mask portion in 25 a ring shape
which is made froma |light blocking material that substantially blocks the 7

o e g O e OB\ A ki b aET AR o
|arger than the gutside, digeter Of i he disc SHOSE LAl i SpiTRak hansT er
10 high-density recording.
[0012]

In accordance with the fifth invention, the overall apparatus is not stopped,
therefore, it is possible to produce economically advantageous optical discs always with
uniform quality.

15 [0013]

A sixth invention provides an optical disc production apparatus for producing a
disc substrate with one or two signal layers including: a liquid material supplying
mechanism which supplies liquid material to a disc substrate; a first rotation operation
apparatus which extends the liquid material supplied to the disc substrate by applying

20  centrifugal force in order to form a light transmission layer; a second rotation operation
apparatus which rotates the disc substrate on which the light transmission layer is formed
at a rotation speed which is smaller than a rotation speed of the first rotation operation
apparatus; a first hardening light radiation apparatus which radiates hardening light on

the disc substrate mounted on the second rotation operation apparatus; a mask portion in

25  aring shape which is made from a light blocking material that substantially blocks the



portion to a predeterm ned position which is close to a front surface of the
di sc substrate 5 when the hardening light is radiated fromthe first

hardeni ng |ight radiation apparatus in order to prevent the hardening |ight
fromsubstantially radiating on an outside edge portion that is larger than
90% of the Iight transm ssion |ayer extepded on the disc substrate, and
transfers fromthe predeterm ned position to another position after
finishing riaedeaingidpht,adhas bethiandnidr ghimetantatds begeo tichnt 0% ehamoutbidght

radi ati on apparatus 10 for hardening an overall surface of the |ight

transm ssi Qfatha¥esf 18X HROI@shtaR #nlQnGubide GLBSES Ahbis 1B A hevaKER! h
i nvention in accordance with the above-described invention provides an

optical di %ﬁ?ﬁétgp&n@&ﬁﬂc SPRALAL Hihas ﬁﬁ&é%? gﬁﬁisﬂ?\%c{x g&{]‘ﬁ%&rtheg@ﬁﬁ?m >m

conpri ses: supportihg portion suppor na portion; a

base portion which is fixed to a.fixed structural object; vertical l

movabl o porriih G RdRRdepstion HEoh Sulose st b drosh Siee ok s b8 car 1y
movabl e agai nst the base portion and noves up and down the mask supporting
portion? a vghangheherdpniag hehttis sdiated Eamrthe élr%gatdn@mmt wdispon appagatupby t i on.

20 [0015] An eighth invention in accordance with the above-descri bed

i nvent i ons orf¢ray ipetysntathe bpddeniaf lightsftomp sobktaritiatin radigtagadnus:, outsidé &dyge | ncl udi ng
around the liquid material supplying nechanism a cap nounting table on

which a pl Wodidd thaCl 1488 thaPows o8 tHodht GaNShisdor RPEEdxtaIed bR Qc t he disc
substrate are nounted; and a cap transfer 25 appafatus which transfers the

Cap e kel 80 ARG 00 6005 Bohhsggent

aperture of e disc'su mount e _ rrsto on apparatus with
e, 520, TR MIFIS B bR bASRTRLE SRR BTSSR
whi ch covers the center
for hardening an overall surface of the light transmission layer extended on the disc
substrate.
[0014]
A seventh invention in accordance with the above-described invention provides
an optical disc production apparatus, wherein: the mask transfer mechanism comprises:
15  a mask supporting portion which supports the mask portion; a base portion which is
fixed to a fixed structural object; a vertically movable portion which is fixed to the base
portion and which is vertically movable against the base portion and moves up and down
the mask supporting portion; a gyrate drive portion which rotates the mask supporting
portion.
20 {0015]
An eighth invention in accordance with the above-described inventions
provides an optical disc production apparatus, further including around the liquid
material supplying mechanism: a cap mounting table on which a plurality of cap

members that cover a center aperture of the disc substrate are mounted; and a cap transfer

25  apparatus which transfers the cap member mounted on the cap mounting table and covers



aperture of the disc substrate; and the cap transfer apparatus, with respect
to each of the 5 disc substrate or a plurality of the disc substrates,

repl aces the cap nmenber which is nounted on the center aperture of the disc
substrate with another cap nenber which is newy nounted on the cap
nmounting table. [0016] A ninth inventionjn accordance with the
above-descri bed inventions provides 10 5% optical disc production

appar at us, t%%éﬁéﬁgﬁgufaéfdf{t%@aisé aﬁasg%mn&&t&t ﬂh@ﬁﬁ%ﬁ’@%ﬁ‘&ﬁ 9@3;:131990@&@&1&393 are

arranged at positi e sane distance fromt Irst ening |ight

radi ati on appar at,us i.ch. s ,one, apparat us. .an he. first.. ni.ng |ight
o at on GBI IR 1 AR R R i RS AR
substrates nmounted on the pair of the second rotatign operatjon apparatuses
al t er nat i velPgterialst pegnte] onnlosertp 16 rptea of 1 PR mdRlst BHROECOPIHNG FRateT
above-described inventions provides an optical disc production apparatus,
wher ei n: t hapegarofdhhdiscisubisirete) aghthe capliransiarappaplusraithisespect & eavhgétheabove a
transportation line which transports the disc substrate on which the |ight

transm s$si odisd Qubetrate $r & prurEdy ofithd discsubities, Ppldceothefcap mphéewhidhds t he 20
transportation line frombeing radiated by the hardening |light fromthe

second har dﬁnﬂhﬂgd oh itl&*'ﬂenﬁ? hSHur OB tﬁ@ﬂ%&%&b&iraléwft%léﬁ&ﬁér i whi@(d8] I'n

accordance wth the sixth t'hvention, It Is possible to ptovide a production

apparatus of the opti.cal.disc which n produce high quality optical discs
i ncl udi ng t‘h"'é""y%"“ﬁe&hf{“ Py FRBOULEIR S er with uni form coating thi ckness
W t hout a t%ﬁk portion at an 9 outside edge portion, peripheral portion or
out si de sur rlQUHI ng portion. [0019] Especially, in accordance with the
seventh invention, there is no disruption in

A ninth invention in accordance with the above-described inventions provides

10 an optical disc production apparatus, wherein: a pair of the second rotation operation
apparatuses are arranged at positions at the same distance from the first hardening light
radiation apparatus which is one apparatus; and the first hardening light radiation
apparatus radiates the hardening light on each of the disc substrates mounted on the pair
of the second rotation operation apparatuses alternatively.

15 [0017]

A tenth invention in accordance with the above-described inventions provides
an optical disc production apparatus, wherein: the second hardening light radiation
apparatus is arranged above a transportation line which transports the disc substrate on
which the light transmission layer is formed; and a shutter portion for preventing the

20  transportation line from being radiated by the hardening light from the second hardening
light radiation apparatus is further disposed.

[0018]

In accordance with the sixth invention, it is possible to provide a production

apparatus of the optical disc which can produce high quality optical discs including the

25  light transmission layer with uniform coating thickness without a thick portion at an



air flow caused by novenent of the masking portion while the second rotation
operation 5 apparatus is rotating; therefore, it is possible to provide an
optical disc production apparatus which can produce high quality opti cal
discs with further uniformcoating thickness. [0020] In accordance with the
eighth invention, it is possible to obtaign the light 10 transm ssion |ayer
with further uniformty; therefore, it is possible to provide the optical

di sc pr oduaciutside edgp postians peviphetal panigare dusedecmtrocadinglpst®nwi t h hi gher
quality. Mreover, it is possible to supply the liquid naterial because the
cap nenber ifgoigxchanged or replaced; therefore, it is possible to obtain
the light transm ssion |layer with further uniformty. 15 [0021] In

accordance with t I o j atl Ty j - S
fomperature of t e RaLIbLir @XEkAaHid lhe v Rt BhA o BBl YR
produce the.opti cal i SCS Wt {gh quality. Q 20 In accordance with
Phe tont h VoY Faired By Hvepisutetihemaskine ptina G thpdcond iRl ongromact | on
apparatus which can operate a light irradiation step w thout causing

undesi r &bl eappafaiuganensaling therafete, ¥ éy passible topsevidsamopticahdisoproduetian | i ne or
the |li ke because of generating heat. [0023] 25 An eleventh invention
provi des amppmiatusavhich em prodwbediigtoquatippaptidabidisésowit Gurther onifmnmgpasingi sc
substrate with one or two signal layers including: a first liquid materi al
suppl yi ng app&ra&kus which supplies a first liquid material onto a first
reflection layer which is fornmed on a first signal |layer of a disc
substrat e; e[Oﬁid]St rotation operation

In accordance with the eighth invention, it is possible to obtain the light

10 transmission layer with further uniformity; therefore, it is possible to provide the optical
disc production apparatus which can produce optical discs with higher quality.
Moreover, it is possible to supply the liquid material because the cap member is
exchanged or replaced; therefore, it is possible to obtain the light transmission layer with
further uniformity.

15 [0021]}

In accordance with the ninth invention, it is possible to prevent rising
temperature of the apparatus overall; therefore, it is possible to stably produce the optical
discs with high quality.

[0022]

20 In accordance with the tenth invention, it is possible to provide the optical disc
production apparatus which can operate a light irradiation step without causing
undesirable influences on other portions such as a transportation line or the like because
of generating heat.

[0023]

25 An eleventh invention provides an optical disc production apparatus for



apparatus which rotates the disc substrate at a high speed and extends the
first liquid 5 material on the first reflection |layer of the disc substrate
by applying centrifugal force in order to forma transparent first |ight
transm ssion |ayer; a second liquid material supplying apparatus which
supplies a second liquid material onto a second signal |layer of a
printing/transferring disc substrate; a Kcond rotation oper ati on appar at us
whi ch rotates, the RNt transferring.di substrate at a.hi.gh eed and
ext onds 1 heoduciiee Pisk B0 i Srerd B ihE R IRA B i Pgfu gRR
printing/transferring disc substrate by applyin centrifugal force in order
to forma t%"&ﬂ’s‘(ﬁ&f’é’ﬁgramsg’t‘hl-}f upplint 8§19 é‘qg‘fdi Iﬂﬁt?ﬁ%‘bj/‘w‘hﬁhéfsé ng]%ﬁ@f’ﬂ R¥gfer; a
mask portion in a ring shape which is made froma |ight blocking materi al

t hat substwhich i ﬂoymcrg@ma fisst signalgydriof efdiscrsubsieate; adfirst ighationgerahien  covers an
area which is substantially the sanme as an outside edge portion of the disc
substrat e odpphfaeushehiph fordtedhe disaRabstratd NG hi'g}s?esd had exxtrds the fikst fiuidar deni ng

| i ght radiation apparatus which radiates hardening |light on the disc

substratse OhateARt di thé it KelccABSP 1561 diitfle Hise SubRHARITYAHBlyind\intifubAdbRESS t he

hardeni ng |1 ght through an inner - diameter blank portion of the mask
portion, and i sem - hardeps. or. hardens. a rea of e .first.light
ransm ss; anarap B Bagordhetf iy e RRRRS Dl R facting (R eflirid ng | ayer
positioned at the inner diagneter blank Zg,pqrtion; a conbi ni ng nechani sm
whi ch ar r any@RIYIg apPREIsATHICh synplips 2 pecapd Hauidimaenialpato a sesprrbeieral [a¥seoti sc
substrate and the light-transm ssive printing/transferring |ayer forned on
t he printi ngpriintingdfaasfermng dscmbsudie: a secend rtating apguition @pparatup whidhaptates
conbi ne and adhere; a second hardening |ight radiati on apparatus which

radi at es hathd @fihtige/friigbdrrin@dBt shistrar dathipgh dpeed andéxiénidy ke decandhaqsisi on | ayer
and the light-transm ssive 25 printing/transferring |ayer fromone side or

ot h Sies @htcliorihe SecoRSighalisy AR ic}inkihe/ RRAEBIIALI S ABSEAE bl BEHITnEC

substrate which are conbi ned; and a peeling apparatus which pee

P T 007 ORGED 0 4 5 PH8 50 8k el 1R feliin ROl
layer; a mask portion in a ring shape which is made from a light blocking material that
substantially does not transmit the hardening light and that covers an area which is
substantially the same as an outside edge portion of the disc substrate or the

15  printing/transferring disc substrate; a first hardening light radiation apparatus which
radiates hardening light on the disc substrate or the printing/transferring disc substrate,
which radiates the hardening light through an inner diameter blank portion of the mask
portion, and which semi-hardens or hardens an area of the first light transmission layer or
the light-transmissive printing/transferring layer positioned at the inner diameter blank

20  portion; a combining mechanism which arranges both the first light transmission layer
formed on the disc substrate and the light-transmissive printing/transferring layer formed
on the printing/transferring disc substrate facing each other in order to combine and
adhere; a second hardening light radiation apparatus which radiates hardening light

overall on both the first light transmission layer and the light-transmissive

25  printing/transferring layer from one side or both sides of the disc substrate and the



[0024] 5 Atwelfth invention in accordance with the above-descri bed

i nvention provides an optical disc production apparatus, further including
a turntabl e nechani smwhich conprises a plurality of nounting portions that
nount the disc substrate and the printing/transferring disc substrate
alternatively, wherein: the nmounting poftion is nmade froma material which
transmts the hardening light; the nask portion is provided at the 10

nmount i ng pairtingfransfadingiiscnabkirpowhichrars opnpbintd; aad aqutBngleppaciyes yplick i on of
the disc substrate or the printing/transferring disc substrate. [0025] A
thirteent fbdel%\tﬁé\f)ﬂiﬂﬁngltfhxﬁfc@ﬂﬁdgj@i@@ Subsrhtd ih BRlcAROMET dRSsCOMBSghdl YBRE bPNS
provi des an optical disc production apparatus, wherein the mask portion in a
ring shapep. hR-thatflas both an inner diameter which is [arger than 90% of
an outside dianeter of the disc substrate or the printing/transferring disc
substrate 38@%@” outside dianmeter which is larger than the outside dianeter
of the dis strate or the printing/transferring disc substrate. [0026]
20 A fourteenth invention in accordance with the above-described inventions
provi dds an opti atwelits nveptiruiatacentdass avith Wi abqysedespibadiavensioniProvides
mechani sm provi des a maintaini ng mechani smwhi ch maintains both the first

| i ght tranmnopisalolisd prgductionfappdretud, fachaiihctdiaga temthbidmethaghstn whighsm ssi ve
printing/transferring layer of the printing/transferring disc substrate

faci ng eacdpngirieda ?l!uﬁﬂﬂy W buk@fPhdiEor® tRAGHAIR IRE digcsubairslt shafee, and
overlaps both the first”  light transm ssion |ayer of the disc substrate and

e 57 o) bS8 R DRAORL S e M e
accor dancefr(‘)’“ﬁtaqnagtgr?al%w cl)f\:/het_rgr%%ﬁtrsit ee aridenn\{ggn flél’?tp the mask portion is provided at the

10 mounting portion; and the mask portion supports an outside edge portion of the disc
substrate or the printing/transferring disc substrate.

[0025]
A thirteenth invention in accordance with the above-described inventions
provides an optical disc production apparatus, wherein the mask portion in a ring shape

15  that has both an inner diameter which is larger than 90% of an outside diameter of the
disc substrate or the printing/transferring disc substrate and an outside diameter which is
larger than the outside diameter of the disc substrate or the printing/transferring disc
substrate.

[0026]

20 A fourteenth invention in accordance with the above-described inventions
provides an optical disc production apparatus, wherein the combining mechanism
provides a maintaining mechanism which maintains both the first light transmission layer
of the disc substrate and the light-transmissive printing/transferring layer of the

printing/transferring disc substrate facing each other along with keeping a predetermined

25  distance, and overlaps both the first light transmission layer of the disc substrate and the



provi des an optical disc production apparatus, wherein the hardening |ight
which is 5 radiated fromthe first hardening |light radiation apparatus
transmts through the disc substrate or the printing/transferring disc
substrate, and sem -hardens or hardens the first [light transm ssion |ayer
or the light-transmissive printing/transferring |ayer. [0028] In accordance
with the eleventh invention, it is possrjcﬁe to effectively formthe 10

light tran i on | ayer .for transfer nrfor thrc nd to

or ovi de. ¢ haregp o Brim e bR 8 s Pohr e St Rl g RS SRR
quality opti di scs applicable for recording and reading with hrgh
quality. déé%7h n accordance with the twelfth and thirteenth inventions,

t he naskrng portion is 15 provided at a nounting portion which has a

t ur nt abl e nechani dvfiftecndly mvention inac¢adpes siith the abayerdekeribeddnvantivns e si npl e
and it is possible to produce high quality optical discs by providing a
cost - ef f ectprueidey adepichlodisappai@ionppi@fis Oy hdreinabi€ hardaniag lightt whith &
fourteenth and fifteenth inventions, it is possible to 20 formthe flat

light t KansgiEek ﬁhéeﬂrst"l‘la}&%ﬂgol?glﬁ RididtidRlp ghr‘ﬁﬂxs Handhifts Bdusphdfe 819C

portion; therefore It s possr to provide the apparatus which can

produce hi gh ua DESCRI.RTI THE

G i Bl 8 bRt GihesssDng B sl BT SRR S S b e Bp s -
disc 13 productron apparatus of. the best node enbodi nent of the present

i nventi on. lpah&ironsmission kayes prdh %hmtr?gser%wﬁer%ﬂg/m%eﬂ@g Pebduci ng opt i cal
discs applicable to high-density recording by using an optical disc
producti on dP@filat us 200 of the present invention.

In accordance with the eleventh invention, it is possible to effectively form the
10 light transmission layer for transferring with uniform thickness and to provide the optical
disc production apparatus which can produce high quality optical discs applicable for
recording and reading with high quality.
[0029]
In accordance with the twelfth and thirteenth inventions, the masking portion is
15  provided at a mounting portion which has a turntable mechanism; therefore, it is possible
to make a structure simple and it is possible to produce high quality optical discs by
providing a cost-effective production apparatus.
[0030]
In accordance with the fourteenth and fifteenth inventions, it is possible to
20  form the flat light transmission layer without a thick portion at the outside edge portion;
therefore, it is possible to provide the apparatus which can produce higher quality optical

discs.

BRIEF DESCRIPTION OF THE DRAWINGS

25 FIG. 1 is a figure showing an outline constitution of an overall optical disc



5 FIG 2B is a figure show ng production steps of producing optical discs
applicable to high-density recording by using the optical disc production
apparatus 200 of the present invention. FIG2C is a figure show ng
production steps of producing optical discs applicable to high-density
recording by using the optical disc production apparatus 200 10 of the
present invention. FIG 2D is a figure show ng production steps of producing
opti cal di gesducdpphbpeaditheof the begmalieratodimac of diengedayt msemopnt he opti cal

di sc production apparatus 200 of the present invention. FIG2E is a figure

show ng product i opFig PR aGigups SbwahE BroabétidiAdtepd cEpPodbeingRpticAaiNg to
hi gh-density recording by using the optical disc production apparatus 200

or oduci g ekt GHllensty eofnk By foipk A RUSTRN DRSSP IRRT 01

opti cal disg Eroduction apparatus 200 of the present invention. 20 FIG 3
is a figur d"SRGHMNPVERUReral | constitution of the optical disc production
apparatus 300 of the best node of the present invention. FIG4A is a figure
showi ng3pr oduct i okIGt28bis adiguse svvdng progpetianadtensiof psoduciglopticalglissde si gnal

| ayer applicable to high-density recording by using an optical disc

product i on appliedbid toshi GO Bersity rdverding b nsing mheaspticalndis@protfibdion4Bparatua 200 gur e
showi ng production steps of producing optical discs 14 including one signal

|l ayer appliga sededs Hivalisiensity recording by using the optical disc
production apparatus 300 of the present invention. FIG 4Cis a figure

Phow g product: OBiSeng il PARRBRME R R RO b age, o o
applicable to high-density recording by using the optical disc production apparatus 200
10 of the present invention.
FIG. 2D is a figure showing production steps of producing optical discs
applicable to high-density recording by using the optical disc production apparatus 200
of the present invention.
FIG. 2E is a figure showing production steps of producing optical discs
15  applicable to high-density recording by using the optical disc production apparatus 200
of the present invention.
FIG. 2F is a figure showing production steps of producing optical discs
applicable to high-density recording by using the optical disc production apparatus 200
of the present invention.
20 FIG 3 is a figure showing an overall constitution of the optical disc production
apparatus 300 of the best mode of the present invention.
FIG. 4A is a figure showing production steps of producing optical discs
including one signal layer applicable to high-density recording by using an optical disc

production apparatus 300 of the present invention.

25 FIG. 4B is a figure showing production steps of producing optical discs



5 production apparatus 300 of the present invention. FIG4D is a figure
showi ng production steps of producing optical discs including one signal

| ayer applicable to high-density recording by using the optical disc
production apparatus 300 of the present invention. FIG 4E is a figure
show ng production steps of producing opgjcal discs 10 including one signal
| ayer applicable to high-density recording by using the optical disc

production ApRanglons siPaal IQ%rertabﬁlitﬂibjﬁeSt@ﬂﬁgH-ﬂMﬁﬁy ir€ddrdifry 6y uéiﬁé ittfe Gptichlolse
show ng production steps of producing optical discs including one signal

| ayer appl iﬁggﬁgiohqigp%rg%-sgpga?hgﬁé SR i afioRy using the optical disc

producti on apparatu resent 1nvention. 15 FIG4Gis a figure
showi ng productio teps of produci ng optj.cal discs ,including,one signal
ayer Sopl Loanl e dacH TR Sialr So0 B draRS Ryt onirde i BRSET C
producti on ap@aratus 300 of the present invention. FIG4H is a fjgure
showi ng pr odaedingpng signal layermpplicablaty ragh-rensity decoeding by upipaithee dsGnal
| ayer applicable to high-density recording by using the optical disc 20

product iSon pppect@nueepdoms 300 phthepressaninvemioantion. FIG 5 is a figure show ng
a portion of the optical disc production apparatus 300 of the present

invention. FIG 6ATIE, 4D Qﬂgﬂe§B@Wn@$r6H&ﬂU§Eﬂeﬁ@oﬁ%@@&iﬁt ptithl s&@duci ng
optical discs including two signal lTayers applicable to high-density

recor ding Dipclidindbel es@Phl i Hlble wATgREARMG L ORAPBALELY A ke

present inventio Is a W ng p uct eps A-E of

R gh- dengi ¢Gropias PRt S0 PR R eBR ngi &L product | on appar at us 300
of the present invention. FIG 6Cis a figure show ng production steps A-E
of produci ng opti d3f # esfigure showing production steps of producing optical discs
10  including one signal layer applicable to high-density recording by using the optical disc
production apparatus 300 of the present invention.
FIG, 4F is a figure showing production steps of producing optical discs
including one signal layer applicable to high-density recording by using the optical disc
production apparatus 300 of the present invention.
15 FIG 4G is a figure showing production steps of producing optical discs
including one signal layer applicable to high-density recording by using the optical disc
production apparatus 300 of the present invention.
FIG. 4H is a figure showing production steps of producing optical discs
including one signal layer applicable to high-density recording by using the optical disc
20  production apparatus 300 of the present invention.
FIG. 5 is a figure showing a portion of the optical disc production apparatus
300 of the present invention.
FIG. 6A is a figure showing production steps A-E of producing optical discs

including two signal layers applicable to high-density recording by using the optical disc

25  production apparatus 300 of the present invention.



5 including two signal |ayers applicable to high-density recording by using
the optical disc production apparatus 300 of the present invention. FIG 6D
is a figure show ng production steps A-E of producing optical discs
including two signal |layers applicable to high-density recording by using
the optical disc production apparatus Sg? of the present invention. 10 FI G
6E is a figure show ng production steps A-E of producing optical discs

including two si gnat, 6B fg@B Bhovwwiablpfodiultiti ge%m@bmoa@.ﬁ@ &hndl Biyesusi ng
the optical disc production apparatus 300 of the present invention. FIG 6F

is a figure; j ] 0, i i | :

|t udi ng. ¢ aiais ARl Apti @R, Enfecnbliy el it PPhuBRn-tRtES e g
the optical disc. 15 prod i apparatus .300 of the present invention. FIG
6Gis a fi gEfPQ“@WBﬁPB a&b?ﬁﬁﬁ&f&&ﬁ%?&‘p@"%“@“of produci ng optical discs
including two signal |ayers applicable to high-density recordi ng by using
the optical disc BobkéaBenasheawiagpsodigionstcphd-thelareducingortire] discs FI G 6H
is a figure show ng production steps A-E of producing optical discs 20

i ncl udi rig tisoludingriavo sigipblagerappplicabiel te high-dungity censditg/by exing therogtibal dissi ng
the optical disc production apparatus 300 of the present invention. FIG 61

i's a figurepghaMonGpparadiGbi entheipeReninfetfonPr oduci ng optical discs
i ncl udi ng two S|gnaP | ayers applicable to high-density recording by using

6315 a 1gure shoand or bRRRAR B dladlloR ebe b ERRBb ARl BBes 016
the. opt | cal IGISHTE IBpSUTEL o35S AppA RIS DABLARIY FEORTRLRh PR RoABiEH %81 & ok
is a figure showi ng production steps A-E of producing optical discs
i ncl udi ng t Wedustipnaippiratps 380 gppicipsesshtdnventiongh- densi ty recordi ng by using
the optical disc
10 FIG. 6E is a figure showing production steps A-E of producing optical discs
including two signal layers applicable to high-density recording by using the optical disc
production apparatus 300 of the present invention.
FIG. 6F is a figure showing production steps A-E of producing optical discs
including two signal layers applicable to high-density recording by using the optical disc
15  production apparatus 300 of the present invention.
FIG. 6G is a figure showing production steps A-E of producing optical discs
including two signal layers applicable to high-density recording by using the optical disc
production apparatus 300 of the present invention.
FIG 6H is a figure showing production steps A-E of producing optical discs
20  including two signal layers applicable to high-density recording by using the opfical disc
production apparatus 300 of the present invention.
FIG. 61 is a figure showing production steps A-E of producing optical discs
including two signal layers applicable to high-density recording by using the optical disc

production apparatus 300 of the present invention.

25 FIG. 6] is a figure showing production steps A-E of producing optical discs



5 production apparatus 300 of the present invention. FIGG6L is a figure
showi ng production steps A-E of producing optical discs including two

signal |ayers applicable to high-density recording by using the optical disc
production apparatus 300 of the present invention. FIG7 is a figure show ng
a portion of the optical disc productionj@pparatus 10 300 of the present
invention. FIG8A is a figure show ng an exanple of a mask driving nechani sm

applied t Ointzlhair%mwbcsagnapiaws ap%ma_sreit@ RighPRAGRY Heoddl) BY ulihetRIopEedidisc
invention. FIG8B is a figure show ng an exanple of a mask driving nechani sm

applied to%rgﬁ%tgﬂgakﬁﬁhtugi_’?@ onthJr'{?Ehﬂﬂvéﬂﬁﬂ.r atus 300 of the present

i nventi on. Is a frgure show ng an exanple of a hardening |ight

irradi ati on apparat.us,appkied to the optj.cal, di oduyct.i on a rat us 300
of the present i n\}ﬁﬁt@gﬁsfjﬂlﬁr&%@”ﬁ% PIOGuCHER %tegsh‘%\% ﬁéprgﬁu%%%trcgipg’ 3
hardening |jght_irradiation apparatus applied to the optical disc production
appar at us 3ootugngitye signaklagers appligabledn highedeasidyraeerding byuying theoptipy] dise

exanpl e of a hardening light irradiation 20 apparatus applied to the optical
di sc pr dducprodvctimppapabus 3000f Gk présentinesdion. i nvention. FIG 10A is a figure
showi ng an exanple of a nounting table applied to the optical disc

producti on appar atfls, 0 afigdrd ehdwif Pfﬁdubtﬁa&mé 4SALE &t froddihd Sptieall digudr e
showi ng an exanple of a nounting table applied to the optical disc

producti on t s b i d%?g : iSidafggur e
show ng an %E%rar{ﬂ%et%éfs @311%&?1%gﬁg}%gfs%%g%b%lﬁndée&%%%ﬁre @ %‘3@@5@8?@9 %
producti on apparatus 300 t present invention. FIG 11Bis a figure
showi ng an %&QH%PE aBParﬁtdlﬁng Hgﬁﬁip&?gma}ﬂﬁff‘ln@a' to the optical disc production
apparatus 300 of the present invention. FIG 12A is a fi %ur_e show ng an
exanpl e of det achifi§ 7 secliguig skawing apgrting affthe optical disc production apparatus

10 300 of the present invention.
FIG. 8A is a figure showing an example of a mask driving mechanism applied
to the optical disc production apparatus 300 of the present invention.
FIG. 8B is a figure showing an example of a mask driving mechanism applied
to the optical disc production apparatus 300 of the present invention.
15 FIG 9A is a figure showing an example of a hardening light irradiation
apparatus applied to the optical disc production apparatus 300 of the present invention.
FIG. 9B is a figure showing an example of a hardening light irradiation
apparatus applied to the optical disc production apparatus 300 of the present invention.
FIG. 9C is a figure showing an example of a hardening light irradiation
20  apparatus applied to the optical disc production apparatus 300 of the present invention.
FIG. 10A is a figure showing an example of a mounting table applied to the
optical disc production apparatus 300 of the present invention.
FIG 10B is a figure showing an example of a mounting table applied to the
optical disc production apparatus 300 of the present invention.

25 FIG. 11Ais a figure showing an example of adhering discs applied to the



5 a printing/transferring disc substrate applied to the optical disc
producti on apparatus 300 of the present invention. FIG 12B is a figure
showi ng an exanpl e of detaching, peeling or renoving of a
printing/transferring disc substrate applied to the optical disc production
apparatus 300 of the present invention.110 FIG 13 is a figure show ng

ot her portions of the optical disc production apparatus 300 of the present
i nventi on. s WRDEOFGRICARRMaNG 30Ubf ThdprédivENTe@n. [ 0031] 15 Herei nafter,
referring to figures, the best node for carrying out the invention is

expl ained. It shouwid. hes et réElﬂimh@@n@iai‘ﬁlﬁélbfhdhéﬁﬂgld@&sbﬁplﬁﬁttoihemted by
each enbodi nent bel ow and, for exanple, it is possible to conmbine each

const i tut! ofalea GLefRAkcih HBERSONAIIERLEARREARE] atel v, [0032] 20

[ First embodi rst optica pro ctl on apparat us 200 of the

f nbod f
< oxpl ai ned in r angy i B 4 B e o3 el P Be nhF G e D o

constitution of the optical disc producing apparatus 200, and FIG 2A-D, FIG
2E and ZF af Brinting/jfransicasing dise syhstralstappligd teuté%owyabélé@nadﬁglm@p@ratwOO[ 0033]
This optical disc producing apparatus 200 is roughly constituted from a
first signefltht pyesentfimventiomy mechani sm AA whi ch produces a disc substrate DI
on which a first signal layer is formed on one side; a first transportation

nmechani sm BB whi clrIB 128 Rrafigire Sdwing bﬂ@%ﬁ’[ﬁl& of Hotaéhiflg, PREMAGS eoRAgdEr OW X
that is, a clockw se direction; a first

a printing/transferring disc substrate applied to the optical disc production apparatus 300

of the present invention.

10 FIG 13 is a figure showing other portions of the optical disc production

apparatus 300 of the present invention.

BEST MODE FOR CARRYING OUT THE INVENTION
[0031]

15 Hereinafter, referring to figures, the best mode for carrying out the invention is
explained. It should be noted that the present invention is not limited by each
embodiment below and, for example, it is possible to combine each constitutional
element of these embodiments appropriately.

[0032]

20 [First embodiment]

First, an optical disc production apparatus 200 of the first embodiment which is
the basis for implementing the present invention is explained in reference to FIG. 1,
2A-D, 2E and 2E.  FIG. 1 shows a basic constitution of the optical disc producing
apparatus 200, and FIG. 2A-D, FIG. 2E and 2F are figures explaining optical disc

25  producing steps.



transfer mechani sm Aa which transfers the disc substrate fromthe first
signal layer form ng nmechanism AA to the first transportati on nmechani sm BB;
a layer formng nmechanism CC which forms two kinds of reflection |ayers; a
i ght transm ssion |ayer form ng nmechani sm EE which forns a |ight

transm ssion layer that is a cover |ayerig8a 10 second transportation

mechani sm FF; a second transfer mechanism Ff which selectively transfers
the disc subd¥P33Hte fromthe first transportati on mechanismBB to the second
transportati on nechani sm FF; a second signal |ayer form ng nechani sm GG
which forms a secKiiglopicghdikc p@decing appdistus2GTissolgily asstianeddromba fikse fir st
signal layer is already fornmed; and a sinultaneous transfer nmechani sm G

whi ch transdiei$ latyiéﬁfdi'in%f‘g RE&mhisal RA%i@l%r‘&%ﬁébstahﬁsJ dubStraté DAIPRRIER R 0
mechani sm BB and "t he second signal |ayer formng mechanism GG Detail ed

exanpl es of . I re.e i 11, | rent . [ 0034]
The Tirat TBTSeE IR AR ol Sed AT RSl R SRR e B PR S 20
general | y-used injection noldi appar.at us ji.ch condycts .an_jnjectign

mol di ng bf 1 iifolly 1 OEROFts 40  dpsecidnt aﬁé@%, 'B?trléfca pefriape flix PrihiIhe
side as shown in FIG 2A; and a cooling nmechani sm which cools down the disc
substrat e Diranster meashanismparwhigh eransfers ther disesubstratn Sfoar thedisstsignehlager transfers

the disc substrate D on which the first signal layer is forned to the

first transfeinimhehanieehRAis theBBstatangpirtsioh intiehilism [BB;iadapad6inkihg to 25
apply a generally used nechanismto the first signal |ayer form ng nechanism

AA. The 19 mbiffaplsni CERMREK foinks Qo FREK P LIRLRR RFsrsM 1igﬂtﬂfa%srﬁﬁ§ﬂohilé¥%§
designated by circles, and at the position Pl, a disc D3 fornmed by the

| ater - descr f BetheSSERIgsh! B ahidtEhs | AL PRpTRER M PR { Sl AT, o

transferred on dacrt erore, e position
among. ol por 1EBH BHSRNHIIGRILRER TR SRSl R ST SR HSOISITEUREE, | ho
di s transfers the disc substrate from the first transportation mechanism BB to the second
transportation mechanism FF; a second signal layer forming mechanism GG which forms
a second signal layer on the disc substrate on which the first signal layer is already
formed; and a simultaneous transfer mechanism Gg which transfers the disc substrate
15  between the first transportation mechanism BB and the second signal layer forming
mechanism GG Detailed examples of these mechanisms are explained in a second
embodiment.
[0034]
The first signal layer forming mechanism AA is constituted from: a
20  generally-used injection molding apparatus which conducts an injection molding of the
disc substrate D1 that has the first signal layer on one side as shown in FIG 2A; and a
cooling mechanism which cools down the disc substrate D1 to room temperature. The
first transfer mechanism Aa transfers the disc substrate D1 on which the first signal layer

is formed to the first transportation mechanism BB at a position P1. It is possible to

25  apply a generally used mechanism to the first signal layer forming mechanism AA. The



substrates DI and the discs D3 are transported one after the other;
therefore, the disc substrates D1 and the discs D3 are supplied to the

| ayer form ng mechanism CC alternately. It is possible to apply a generally
used mechanismto the first transportation nechanism BB. 10 [0035] The

| ayer form ng nechanism CC is constitutegd,from a layer formng portion CCl
whi ch can selectively or alternatively formtwo kinds of reflection |ayers

that are a fifseirdRpbitAidn AdRENIGM BB had mﬁﬁfﬂl@ﬁdﬁms@eaﬁmt&m Lt @85 A Sithe
reflection layer; and a transfer arm portion CC2. en the disc substrate

DI is ”ansﬁcg%ftgoafbl{, hgﬁ%c%ﬂp ' %Jg B tfe%a@)’-d@scﬂi@&i&?g(? %rgugrﬁ%e?%ﬁﬂiﬁ’ 2, as

shown in Fi ayer ng portion Irst reflection

| ayer bl of tqtal refl.ection on a first signal |ayer .al .and the transfer
wrom port 1 oG EhR St BRs et bRy Song GRER uRseroR o L PaiGhPLe ¢ ne
first reflection |ayer bl of total reflection is formed on the first signal
| ayer al i sthedisceubsirates ! ap alspirapsferrpdam pyare seeond sHslei t I ethehwordsy er

form ng nechanism CC fromtwo | ayer form ng 20 nmechani snms which formthe two
ki nds of5 r edtheng 4 portibaypfasintersgded the/fsttranspomat epencidatisy. BB, the discase i n

whi ch an optical disc including two signal layers is produced, w thout being

transf err edsubrdtheDl aSd theldiB DB £8 hafspoAr® bnd MdTtRIoINES iRnéfom, Bl dic a
position P3 of the first transportation nmechanismBB, the disc D2 is

transported r St -] Al t he second
si gnal Iayesrlﬁgtga}t?nsaﬁggﬁrr%gﬁacﬁ#g%§ gg‘iﬁ?‘%g%@%?}%%ﬁgﬁtg rgtgrlllg er mechani sm
Gg. 20 [0036] W.,th respect.to the second sigpal |ayer forp ng mechani sm GG
dotai s of Hiemaltlyn sk FSBRFbIF QABDHGE-0RBIN crit PGS orhebul Bamponnin
| ayer form ng mechanism GG has a structure such as including: an adhering
| ayer fornimgchgsism BR. which forms an 5 adhering layer on the reflection
| ayer bl of the disc D; an injection nolding apparatus

10 [0035]

The layer forming mechanism CC is constituted from: a layer forming portion

CC1 which can selectively or alternatively form two kinds of reflection layers that are a
reflection layer of total reflection and a semitransparent reflection layer; and a transfer
arm portion CC2. When the disc substrate D1 is transferred from a position P2 by a

15  transfer arm portion CC2, as shown in FIG 2B, the layer forming portion CC1 forms a
first reflection layer bl of total reflection on a first signal layer al, and the transfer arm
portion CC2 returns it to the transfer position P2. A disc on which the first reflection
layer bl of total reflection is formed on the first signal layer al is called a disc D2, It is
possible to constitute the layer forming mechanism CC from two layer forming

20  mechanisms which form the two kinds of reflection layers respectively or independently.
In a case in which an optical disc including two signal layers is produced, without being
transferred to the light transmission layer forming mechanism EE at a position P3 of the
first transportation mechanism BB, the disc D2 is transported and passes through the
position P3 and is taken into the second signal layer forming mechanism GG by the

25  simultaneous transfer mechanism Gg.



whi ch conducts injection nolding of a printing/transferring disc substrate
whi ch includes a second signal layer for transferring; a light-transm ssive
printing/transferring layer formng portion which forns a |ight

transm ssion layer for transferring on the second signal |ayer; an adhering
portion which adheres both the printinglgéansferring di sc on 10 which the
light transm ssion layer is fornmed and the disc D2; a renoving portion which
renmoves the [posalti ng/transferring disc substrate fromthe |ight transm ssion
| ayer and transfers the second signal |ayer; and the like, or, has a

general Iy known StWHﬁtréég cg‘f@hﬁ%ecgn(ars'@lai Eg’ﬁ):sﬁ Sﬁﬁorﬁéctg)ﬁgﬂsﬁ %e(fetﬂﬁ%‘? jtsfom

organic coloring materi I'norgani c’materia on the first
reflection layer bl. There is. arti.cul ar reasop in ich this .15 cond
signal | ayefOTFBHPR gremel A LiR e, heisfoond TRl oy e g e AR GG | n
this enbodinent, a concrete exanple of form ng the second si 9nal | ayer in
accor dance bastastmctur¢ suehrag inchrding: iapgdbering layedemaing pagiossyielifarss anpl ai ned.
FIG 2C shows a disc D3 which is fornmed by adhering the first reflection

| ayer bl5 of adheengisyer @Pthanefld¢dhion layghbl of duesicd31;@an ihjagtem moldirig appsfatusr i ng of
the printing/transferring disc and by detaching, 20 peeling or renoving the

printing/trgRrchebhdurss iﬂie&ﬁoﬁﬂféﬂiﬁgﬁbﬁa ?ﬁﬂmgf/tﬂﬁlsfeirﬁﬂi‘g diké QubBthie SAHIeh incRyed . and
the light transm ssion lTayer is transferred on the disc D3. The disc D3 is a

di whi har | Qs . . . | bl
of "t he i sct Bond SR LN AN RN EEh s P Bl BR W00, YR

layer d, and the second s'h(%nal t@/er a2.is transferr on an. u erdsurface
of the | i ghtorTinERAMALWBIch| a jught tIZ"BS’f"(%)‘Q‘?]tlayfrl or-HANSICHME AR 1BF 5P| ayer a2

is transferred or printed on the disc D3 and the disc D3 is transferred to
the first t¢iawspoicsaniadhenngchpration whish agherss petbithe printg/trapsteréng ¢iFeom t aneous
transfer nmechanism Gy. At this tinme, the discs D3 are transferred at

al t er nat® pwhichitnBglit transmssion tayer Brfefresd dndaheldsc D2y b sémanting pddtiomwthicha
certain gap or span at 5 the position P1 as described above. Therefore,

anong the pReidveoite prhtifgtahsteigldidcSbstrate from the light transmission layer and

transfers the second signal layer; and the like, or, has a generally known structure which
forms the second signal layer made from organic coloring materials, inorganic materials
or the like, on the first reflection layer bl. There is no particular reason in which this

15  second signal layer forming mechanism GG is a limitation of the constitution. In this
embodiment, a concrete example of forming the second signal layer in accordance with a
transfer printing or a transferring method is explained. FIG. 2C shows a disc D3 which
is formed by adhering the first reflection layer bl of the disc D2 and the light
transmission layer for transferring of the printing/transferring disc and by detaching,

20  peeling or removing the printing/transferring disc substrate from the light transmission
layer, and the light transmission layer is transferred on the disc D3. The disc D3 isa
disc on which an adhering layer d is formed on the first reflection layer bl of the disc D2,
a light transmission layer c2 is adhered to the adhering layer d, and the second signal
layer a2 is transferred on an upper surface of the light transmission layer c2.

25 [0037)



transportati on nechani sm BB, the disc substrates DI and di scs D3 are nounted
and transferred alternately. The disc substrates D1 and the discs D3 are
taken into the layer form ng nechanism CC one by one and one after another.
The first reflection layer bl of total reflection is forned on the disc
substrate D1 and the sem transparent secepd 10 reflection layer b2 is forned
on the disc D3. [0038] The disc D2 on which the first reflection |ayer bl
is formed and t he Thesecddd signal lalpercd? is vansfened orprapead emntheskieddd andethe disci on

| ayer b2 as shown in FIG 2D is forned are transferred to the first

transport at DY tiEBERARdIREIrsQRngpériiod ingéchbMisiBI keNpdsPideRY bpthtS the i ght
transm ssion | ayer form ng nmechani sm EE by the second transfer nmechani sm Ff.

As descri be ' : ra r g ' rtation
rachant sm Bakoys AR Absdadhiol ] SRERRTUAE Y skins WeabulcAR3RFT | 2
second signal |ayer .fornmn mechapi sm at the si.tion P4 by the transfer
reohani s Gl terHILPeT TS Ih BEenBerensTor sy sibsiacpBY Rt Carlin £ fspan
transportati on nmechanism BB, the discs D2 and the discs 20 D4 are _

t r ansporX edthappsitipm Pélay dessgibehadwyei nTigrgforg mopihe pesifinms P1tRS efiibe Brssc D4
which 1is transferred to the light transm ssion [ayer formation nechanism
EE, the |i ghinspdrtaivsmahanisml BlY,ahe disc ssbstrates®d e discs ®Beare npuhedendon t he
sem transparent second reflection layer b2. After form ng the |ight

transm ssi ofadsftRMd alternatele AFRGidcSubatd@D OhsE (hPRiscs BB O R indéd the layer
Her ei nbefore, a case of producing an optical disc including two signal

| ayers is e | I i i 1 SG: | I si gnal
| ayer 15 priodngiagaechepRneERReLl BnddhethclRhohd:  thEfiri bR BREL P 200
the first reflecti n.Ia%&r bi. are forned arlgtr sferred to the second
t ransport at PidRt ghionsthigimag,on the dise subtrate R apdthe semitiansparenhsegond g g a5
shown in FIG2F, the light transm ssion layer cl is formed on the

10  reflection layer b2 is formed on the disc D3.

[0038]

The disc D2 on which the first reflection layer b1 is formed and the disc D4 on
which the semitransparent second reflection layer b2 as shown in FIG. 2D is formed are
transferred to the first transportation mechanism BB.  Only the disc D4 is transferred to

15  the light transmission layer forming mechanism EE by the second transfer mechanism Ff.
As described above, the disc D2 is transported by the first transportation mechanism BB
along with keeping it as it is and is transferred to the second signal layer forming
mechanism GG at the position P4 by the transfer mechanism Gg. Therefore, between
the positions P2-P3 of the first transportation mechanism BB, the discs D2 and the discs

20 D4 are transported alternately. As shown in FIG 2E, with respect to the disc D4 which
is transferred to the light transmission layer formation mechanism EE, the light
transmission layer cl is formed as a covering layer on the semitransparent second
reflection layer b2.  After forming the light transmission layer c1, the disc is called disc
D5.

25 [0039]



first reflection | ayer bl as the covering |layer by the light transm ssion

| ayer formng nechanismEE. This light transm ssion |ayer cl has a

t hi ckness al nost the sanme as a total thickness of the light transm ssion

| ayers cl and c2 of the optical disc including two signal |ayers, and the
thi ckness is approxi mately 100m Fromthgyabove explanation, 10 it is clear
that the present invention can provide the optical disc production apparatus
that can sel ecti \Hdryinbefogh,) g €adehd pegitucingl andipsicsl dMy iaBlutling|twrd 8igaak agers i9n0
signal layers and which are applicable to high-density recordi ng even

t hough onl YexMEn &P P3A alchis ihviiaesh optﬁﬂpdigé‘ﬁfzﬁﬁiﬁ{r%nc_ts%aﬁﬁpé&r i@bHﬁluE&i, all
econom cal | y "advant ageous. [0040] 15 [ Second enbodi ment] "Referring to FIG

3.5, an opthedle IR AALI AN SARFLALLA AR DenRAGRNYe STROTARA! [ hat

is a best no i npl erenting present 1 nvention I's G 3
shows the overall optical dis¢ production par 300, FIG 4A.-E and FIG
AF-H are f?‘@ﬁf?@%fm?%hoéﬁ‘i)ﬁ%ﬁ HENPPBARY 16 agtsabaﬁﬁﬁy thensecempst ransferdi sc, and
FIGS5 is a figure 20 showing a portion of the optical disc production

appar at s 3mechan{sg0E{] pndrad showptin &4G. 2 the lighbttersmissiomlaper cltis orBed onghe
constituted fromtwo portions including a nechanismportion 300A and a

mechani sm pfirst teflact&0BysrttilcRk tig ovaiing teer bbthedightnghsdssiwdlagirdoimidgs hed
| ine. When the optical disc including one signal layer is 25 produced, only

t he rrechani%ew%ﬁrs&d 51:) %@_lf&m ORRAALSH lﬁfﬁ‘f cﬁfh%? HRIG RS SRS thk Qnd s 2 300B i's

not operate ere 1s a significant feature of the present 1nvention in

whi ch both the .necha .por.tion.300A and it he nisSm pertio 00B are
oper at ed v ot BaIER trS st L AR TR bATaP 45 LRt
First, along with showing an exanple of the optical disc jncluding, one
si gnal | ayet&nal frycrie aRathE SHEKRSSS ISGRPIBORAtEY @%aw I TRBHNGRPOV G BPFAECT o o
case of producing the optical disc which includes one signal

10 it is clear that the present invention can provide the optical disc production apparatus that

can selectively produce the optical discs which include one or two signal layers and
which are applicable to high-density recording even though only one apparatus is used,
and therefore, the apparatus is economically advantageous.
[0040]
15 [Second embodiment]
Referring to FIG. 3-5, an optical disc production apparatus 300 of the second
embodiment that is a best mode for implementing the present invention is explained.
FIG. 3 shows the overall optical disc production apparatus 300, FIG. 4A-E and FIG. 4F-H
are figures for explaining production steps of the optical disc, and FIG 5 is a figure
20  showing a portion of the optical disc production apparatus 300.
[0041]
This optical disc production apparatus 300 is constituted from two portions
including a mechanism portion 300A and a mechanism portion 300B which are divided
by a long-dashed-short-dashed line. When the optical disc including one signal layer is

25  produced, only the mechanism portion 300A is operated and the mechanism portion



| ayer and which is applicable to high-density recording. [0042] An injection
nol ding apparatus 1 of FIG 3, to which a stanper which includes a netal
nold with a desired recording groove for injection nolding is attached,

nmol ds the 10 disc substrate D including a signal |layer al showmn in FIG 4A
by applying injection nolding. The disc sgbstrate Dis nade froma

pol ycarbonate resin disc which has 1.1 nmmthickness, 120 nm di aneter and a
cent er hol e300B it monvpedatadet Thiere (9 difeifisarg fedture lofiyterpredent inkEstiomahiveictsi gnal s
are formed as pits that are in an uneven state with grooves or slits, and

for easy exlﬁﬂtﬁﬂfbtrhéﬁhanfsﬂﬁpd?ﬁéﬁmﬂkM@h@%‘ééﬁﬁhi&h@bﬁi(ﬁrﬁm%%ﬁrhﬂéﬂ whent he 15
t hi ckness of the disc substrate D, greatly magnified and shown. However, the

met hod of r - ' i SCp: ' imted
to this.  rritapucd dslindidfbyg SYRY RerdB drifiopd” R oA i oiBb ab "L i
is set close to.the injectipn, nol.ding nechanism 1 by a disc su ate

t akeout nec?f@mp%w@}wa ‘c!lCEEE Q‘SEb‘Eﬂl'é‘h“%l IWI?%YS{%‘E‘? wagf@fusgbmmpﬁg.ﬁé Y
external formand size of the disc substrate D are not limted to 20 this.

[ 0043] W t hexpdaipesbwith sespens te a sisersd prastiaingithero@ical disc wibpsthi inelndesgmesigmabr esent
application has already submtted a proposal (for exanple, Japanese Patent
Appl i cat i onlayerfandsthiehiislappidabtotoMigh-2€Hidty 3adodiby., therefore, its details are
not shown in figures. The 25 disc substrate D is taken out of the injection
nmol di ng appa{r()@g%ﬂs 1 perpendicularly against 24 the vertical direction or
hori zontal ly; therefore, the disc cooling nechanism5 cools dowmn the disc

substrate D by rotating..or Spinnin I ol i I 5 | ol di ng
or rmaintaining th‘%]i g‘ﬂ%@g}éu @?‘?gf‘ B&’ﬁ%%bg’gﬁgﬁ‘cﬁfoaﬁ’%g aﬁaﬁ&ghﬁ' g&rh T g fl%g out
of the injection | di ng, apparatus 1, the djsc substrate D i of t .or not
solidified @E{eialﬂ?@)&’&blaﬂ?@f SEUHIENG &RV fpbtmfé'gnaaol@lagﬁ%at%ﬁafm ¥ Bpeed
such as a few thousand rpm or nore

10  disc substrate D including a signal layer al shown in FIG 4A by applying injection

molding. The disc substrate D is made from a polycarbonate resin disc which has 1.1
mm thickness, 120 mm diameter and a center hole of 15 mm diameter. On the signal
layer al, information signals are formed as pits that are in an uneven state with grooves
or slits, and for easy explanation, the pits in the uneven state are, comparing to the
15  thickness of the disc substrate D, greatly magnified and shown. However, the method
of forming the signal layer al on the disc substrate is not limited to this. The disc
substrate D is transferred to a cooling mechanism 5 which is set close to the injection
molding mechanism 1 by a disc substrate takeout mechanism 3, and is cooled down by
rotating or spinning. An external form and size of the disc substrate D are not limited to
20  this.
[0043]
With respect to the cooling mechanism 5, the applicant of the present
application has already submitted a proposal (for example, Japanese Patent Application,
First Publication No. 2002-358695), therefore, its details are not shown in figures. The

25  disc substrate D is taken out of the injection molding apparatus 1 perpendicularly against



preferably, faster than 3000 rpm therefore, it is possible to obtain the

di sc substrate D with less or very small warping by cooling down at a high
speed along with providing high centrifugal force on the disc substrate D.
The cooling mechanism5 has three rotation cooling apparatuses, which are
not shown in figures, in consideration opgboth 10 performance/ability of the
i njection nolding apparatus 1 and its practically effective <cooling tine,
and t hree rthtatitical diotiomgr lxppanttlystbsrefore, thetlist nodirganechdnsmahomlf dovn t he

di sc substrate takeout mechanism 3. The disc substrate D which is taken out
of the inj@eldisoRutEdlatt DOyapRENRbLSiAnihS while (el @olifgmdyhdnien SiisEoldpok r at e
take-out nmechanism3 to three rotation cooling apparatuses one by one. 15

[0044] Aft %afn@atiﬁhé B i su@st%@ﬁfé}ezﬁcﬁdgtﬁg{g Myst %ﬁ@ﬂﬂ'taﬁﬁ'lgtohg?fr it ﬁﬁ}({?ﬁncom ing

apparatuses stops rotating an mechani sm ong keepi ng

the disc subsirate D i vertical .s e, .transfers. frao e rot.ation

cool i ng applgpgj['%aﬂ%mg}‘?qagfcn(gsc ?@gtﬁ%fﬁbzlﬁsgﬂé’ﬁgow 18&1&(1 ¥ etﬂﬁicﬁ’a Mechani sm 9
has a general constitution and cools 20 down the disc subpstrate

appr oxi reat eMgchagisppyFatatehpeipis At @ high spsed fighras avigy dhqusand 1pg PLBEX| t i oned
roomat a fixed speed along with keeping the disc substrates Din a

vertical stpeferably, fade thand3000 rpme thegifor, itecpasaibinto®btaim thedliscsubstivge Pate D i s
passed to an intermttent rotation nechanism 1l in a horizontal state one

by one and whhldsabspay el arpiad b Rusliredcwitat £High Sfeell didhetFohRNigs M 13 at
a next position along with rotation of the 25 intermttent rotation

or der o sel B Ra o e R D e P T 1 o
onder 1, Aoy AR, BRSO B BBt
accordance with cases _in which the surface of the signal |ayer at fornmed on
the di st supsdformencersbility of theinjegtion melding apparats henditnpragicaipsHaetle 1 i s set
upsi de or underside. In this exanple, the obverse and reverse turning
cooling time, and three rotation cooling apparatuses are set in a same distance from the
disc substrate takeout mechanism 3. The disc substrate D which is taken out of the
injection molding apparatus 1 is transferred by the disc substrate take-out mechanism 3
to three rotation cooling apparatuses one by one.
15 [0044]
After rotating for a predetermined time, each of the rotation cooling
apparatuses stops rotating and, the transfer mechanism 7, along with keeping the disc
substrate D in a vertical state, transfers from the rotation cooling apparatus to an aging
mechanism 9 one by one. The aging mechanism 9 has a general constitution and cools
20 down the disc substrate approximately to room temperature by moving forward in a
air-conditioned room at a fixed speed along with keeping the disc substrates D in a
vertical state. At the end of the aging mechanism 9, the disc substrate D is passed to an
intermittent rotation mechanism 11 in a horizontal state one by one and is transported to

an obverse and reverse turning mechanism 13 at a next position along with rotation of the

25  intermittent rotation mechanism 11. The obverse and reverse turning mechanism 13



mechani sm 13 turns 180-degrees in order to set the signal |ayer al upside.
The nechani sm above shows a concrete exanple of the first signal |ayer
form ng nechanism shown in FIG 1. Along with rotation of the intermttent
rotati on nechanism 11, the disc substrate Dis transferred to a
transportation line 17 by the first trangfer mechanism 10 15 which is
arranged at a next position. [0045] The first transportation |line 17 of the
first transworstiatordsm tovsst ieigmal kysr aihformnd be she dsasubptrae & aiside, or

| ongi tudinally | ong shape on the figure and has nmultiple disc nounting

portions 17éndetvidd) add thebovSe Whd feverst alrgihig nidttanibin 3] @dpeitsupplics hea iyse 15
substrate D which is transferred to the disc nounting portion 17A, as shown

in FIG 4B, forﬁhr%“%g!\fam 1'9n&ﬁ{d'ﬁbt’isfs€L@En\%Pﬁnaatcb&'aaﬁ e WitlPcdsbs ﬁltwlrn[‘,ﬁ[}%%gf%@é i on

line 17, the re tion layer iI's forned e signal |ayer at

el ecti on VAyERER %ﬁc?gigm%w%e e e 1B Pl P ihRo RS B,

fromalum num silver, and/or the |ike and has a thickness that is equal to
20 or srral | &Paratel iSRS UPRKis quadersidenlndthisirample; theqbverse pag EVeIsE raingor ned
is called the disc Da. [0046] It is described |later, however, in a third
enbodi ment , methanisth3 fuaysel80Fdagnden gn omdeptir st s sighaf layersalaipsslcondhe

sem transparent reflection |ayer when the disc Da is 25 transported again

af ter adher ingghanism §ive SRARSALGHikate eRdmhplt oh HetfTrarssdrRl layadforditgmedhdhion t he
26 like by operating various steps. [0047] A disc saving portion 20 is

provi ded al B{bgvn;lﬂq:l&r?” ;Ql%%gﬁih%ta'ubﬂ%f @k%qnl"éﬂﬂn%fherotﬂfoﬁ‘ine%ﬁé(ﬂlﬁﬂ ?%E' on 20

is con_stitut roma disc untlng rotation t a transferring
mechani sm 231'5 q)s?rateeﬁseirans E &) zmsracgs%grtgtggnzl?nc H]by t%e lrs(;mranstser mcgl{amsm

10 15 which is arranged at a next position.
[0045]

The first transportation line 17 of the first transportation mechanism has an
endless and, preferably, longitudinally long shape on the figure and has multiple disc
mounting portions 17A which are shown with circles, and with respect to the disc

15  substrate D which is transferred to the disc mounting portion 17A, as shown in FIG. 4B,
along with intermittent operation of the first transportation line 17, the reflection layer bl
is formed on the signal layer al by the layer forming apparatus 19, which is similar to a
sputtering apparatus. The reflection layer bl is a generally used thin coating or film
which is made from aluminum, silver, and/or the like and has a thickness that is equal to
20  or smaller than 1 um. The disc on which the reflection layer b1 is formed is called the
disc Da.
[0046]

It is described later, however, in a third embodiment, that the layer forming

apparatus 19 forms a second semitransparent reflection layer when the disc Da is

25  transported again after adhering a light-transmissive printing/transferring layer and/or the



not used while the apparatus is working normally; however, when the
follow ng nechanisns are stopped because of a problem and/or the |ike, the
disc Da is saved on the disc nounting rotation table 21 by operating in a
manner described bel ow. [0048] 10 As shown in FIG 5, the disc nounting
rotation table 21 has nmounting portions 1A and is simlar to a stacking
pole and nmounts nultiple, for exanple, 28 discs Da at four points, and a

spacer savi g Ppspdratihgdraridasstsps. ti pl e spacers not shown in figures and is
used for obtaining spaces or gaps between the discs Da upon nounting the

discs Da. Tiagg$yansferring mechani sm 23, by using one transferring arm 23A,
nmount s the 'scs] Da 15 obtained fromthe transportation l[ine 17 on the disc

nounting rotation bl e 21 one by..one..and, by usin ot her transferring
o 238 1 ecel ves 885 Seare TR b <GB Blantine BooRlORIRE A7 AT GEcer
saving portion 25 and places it _on the disc Da respectively. As well, the

t ransf er ri niseEAVEREPATHPD 30 Feonstitpigd £romy A diss mEMNERE retaan tabls 23y bl em i s

resol ved, after receiving a problemresolution signal, before the disc Da is
t r anspord edtransf@fing mechangsms @3 ndia spacet savinglmechahismdls c Thasé mechansmstarcal | y
transferred fromthe disc nounting rotation table 21 to the transportation

line 17 autm&isé@azhimﬁmpggﬂam id h@rlﬁﬁ%amﬁﬂﬂﬁﬁhdﬂr&%ﬁwhei{hmﬁil@wm it is
possi ble to use the disc efficiently without wasting it. [0049] Next, as

shown with ﬁl%ﬁaq%'sln{srh?e Qtﬁ)}gérgsoa&ﬁsglo@a tprr’obl&g?{ g?dﬁof aRfier thg(%cf)s?%ig helion tRe [he

disc Da is transfterred rst tran position
transportati,on line 17 to 7 ransportation |i 2 @/ﬁ%chis a first
transport at FE%“\WH%“%’P%E‘%Z%@E@ h’ Qﬂg“%g% g Wﬂnn%gg?ﬂ FARFI%%nd the discs Da
are intermttently transported by the transportation Iine 29 one by one.
Al t hough not[088®kretely shown, however, the transportation line 29 has
nmounti ng tables 29A which are arranged with a certain interval or gap and
are madtd from 5 neAsshownasiFiGoy, thendis¢ moentirgmbtatice tails 25 hamanwingpenti@d on
such nmounting table one by one.

21A and is similar to a stacking pole and mounts multiple, for example, 200 discs Da at

four points, and a spacer saving portion 25 has multiple spacers not shown in figures and

is used for obtaining spaces or gaps between the discs Da upon mounting the discs Da.

The transferring mechanism 23, by using one transferring arm 23A, mounts the discs Da

15  obtained from the transportation line 17 on the disc mounting rotation table 21 one by

one, and, by using another transferring arm 23B, receives a spacer which is not shown in

figures from the spacer saving portion 25 and places it on the disc Da respectively, As

well, the transferring mechanism 23 has a function in which, when the problem is

resolved, after receiving a problem resolution signal, before the disc Da is transported on

20  the transportation line 17, the disc Da is automatically transferred from the disc mounting

rotation table 21 to the transportation line 17 automatically by using the transfer arm 23A.

Therefore, it is possible to use the disc Da efficiently without wasting it.

[0049]

Next, as shown with solid line arrows in FIG, 5, by a transfer mechanism 27,

25  the disc Da is transferred from a first transfer position X of the transportation line 17 to a



In order to effectively harden or solidify liquid materials on a surface of
an outside edge of the disc and to avoid adhesion of the liquid materials
on the nmounting table, it is preferable that a dianeter of the nounting
table 29A be snaller than a dianeter of the disc and is approximately a
size for nmounting a surrounding portion gf a center aperture 10 of the disc.
Along the transportation line 29, first, a light transm ssion layer formng

portion 31 ¢hRportoHing 29ivgHith Israaﬂ'l‘%mr&ﬁb@rmatio%ylﬁfe offiseébriddradssehigion | ayer with
a thickness of approximately 100m is provided. The light transm ssion

| ayer form t sets
el udes: " 2 A 384 i AitE Dl Bt Bk v BRGoRE B/The B %ﬁﬁﬁfgﬁ?%f@

mat eri al toaswmlt ous, transfe han sm 33 t he 15dsc

ot ati on op¥IdDi G- afEOREREOERRGIE Ly ST el evc&éﬁ%ﬁawﬂam 89 24 Mg he
liquid material on the disc Da by conducti ng ?h speed rotation

oper ati on; mouptingspbles 294 high appnanged Wil etaimintersa ivagpr andiare madlg frpme ap

cl eani ng mechani sm 42. These three sets have the same nechani sm and operate

si mul t arfeoumktal, rdsire onthithidke, okl thetiscd Ba areabounted oreshchonduintieg tabddohnd by ore.
possible to produce if there is one or nore sets. Mreover, 20 the |ight

transm ssi op, drad@b effeétMeNohRdHd dn%@h@ﬁy li u1ﬂ%atkﬂ1m beed sﬁ@a&l&fan%u%m%%dgé ution.
[ 0050] Each of three similtaneous trans mechanl sns 33 has a pair of

transf er ot Ofhe ARE 2 ﬁ)afb"‘ﬁlzok a&e?ﬁﬂﬁ%ﬂhe%[ﬂ AR |ne BE gl St Bl i"

mai nt ai ns t di'sc ranspor 1on; another arm
ns ,or talnsthe the r tatlon

Spornt +on raretostat, Bah Aamelit oh éfrcaeowwgrtéﬁa%??eamﬁa%a E@m% e e 37,

and after that, the arns horizontally turn or rotate at 180 degrees. \Wen
three di scsdispanshisepproximgielyarsizetioomonnting pyiriuadingpeian afél Genieh APRTBIE i nsi de
the rotation apparatuses 37, three discs Da inside the rotation operation
appar at l{sesof3Re dise. Ailomg| thanmpeitgtiumihmt@d fioat, o liyght tnaasisission Hyeoforminge 29. In
other words, three 5 sinultaneous transfer mechani sns 33 conduct the
transfer opgaibh 90 thak fdrh adlighe trbRnf¥sdYlayer which is a cover layer with a thickness of
approximately 100 um, is provided. The light transmission layer forming portion 31
has three sets of mechanisms and each of the sets includes: a liquid supplying mechanism
35 which supplies the liquid material to a simultaneous transfer mechanism 33 and the
15  disc Da; a rotation operation apparatus 37 which spreads, extends and/or flattens the
liquid material on the disc Da by conducting a high speed rotation operation; a transfer
mechanism 39; a cap saving mechanism 41; and a cap cleaning mechanism 42. These
three sets have the same mechanism and operate simultaneously. The number of sets is
not limited to three, and it is possible to produce if there is one or more sets. Moreover,
20  the light transmission layer forming portion 31 is not limited to such a constitution.
[0050]
Each of three simultaneous transfer mechanisms 33 has a pair of transfer arms
not shown in figures. When one of the arms obtains or maintains the disc Da on the

transportation line 29 by suction, another arm simultaneously obtains or maintains the

25  disc Da on which the rotation operation has been operated inside the rotation operation



three tines the transportation line 29 conducts transport operation;
therefore, it is possible to obtain a tine of rotation operation of the
rotation operation apparatus 37 three tinmes |onger than a case in which
only one rotation apparatus 37 is applied. [0051] 10 Al though not shown in
figures, the cap saving nmechanism 41l obtagns nmultiple cap materials Ca on a
table rotating intermttently. When the disc Da on the transportation |ine
29 is transipparaat 370 agdaftdishalethe brrhdorizohallly @irnap esate 0N8Qdeaeal UWkeh, the
transfer mechanism 39 transfers the cap material Ca fromthe cap saving

mechani sm  dhleeSRscd Daldh BOYVBhspdrtalst Bic ZP5E keipBetifely MBufted st th¥ititstibnl S not
shown in figures. The 15 cap material Ca has a special structure so as to

cover both r . ' in of the
rotation opéé)&sg{a%%gé g%ﬁ@#g{i Lsgﬁ g"??ES\}\%%Egétgﬁ%noﬁgﬁo{b\?\lna%%ﬁ% ‘g{f’f@%‘@ and which is
inserted into the center aperture of the djsc o eneral, the disc
substrate G‘W&bar&‘)& Mflé?”néﬁﬁlé)r“t‘g? é‘a’ﬂfﬁ’oﬁ?)t“?ﬂi’?fﬂggﬁalﬁé’fqggwé’ﬁ » (€€ r ecor di ng
area which has an inside dianeter of 43-46 nmm therefore, an outside

di anet erd of simulaneps transéerira¢chaaising 33 gorgwst theitransist gpargtiqofithe disoWawveaery t hi s
is not alimtation. [0052] After the center aperture of the disc Da is
covered wi tfirdehinesahe ratspoitationdine 2%@nduiéts traskpdrtppesatiog; theefaajiisin 35
supplies the liquid material to a center point or a surrounding area cl ose

to the cent gl Blobin & Bﬁxe%@otﬁﬂ&@&ﬂmﬁ‘éti&aof tﬂ@ﬁ)titidﬂn%gféra!irigh @ppathtut 37 ARedrade

froma clear material such as an acrylic resin and is nade So as to have a
Too-m t hy ckiBeSthet st Hlshin kOB R AGRToRH o RApRENTS Al baBs TR Wi O Che
[ qui d mat orlOBFLl § SUbpl i ed at one poi nt or on one Spot: however, in a case
in which the liquid material is supplied to the surroundi, ng area 5 close to
the centler point oklthasgh sapshewndn ifighresathe capesaving irechanisar 4laobtaias suliiple ed i n
o stare cap materials Ca on a table rotating intermittently. 'When the disc Da on the
transportation line 29 is transferred to an inside of the rotation operation apparatus 37,
the transfer mechanism 39 transfers the cap material Ca from the cap saving mechanism
41 so as to cover a center aperture of the disc Da, which is not shown in figures. The
15  cap material Ca has a special structure so as to cover both the center aperture of the disc
Da and a center pin of the rotation operation apparatus 37, which is not shown in figures
and which is inserted into the center aperture of the disc Da. In general, the disc
substrate D has a center aperture of 15 mm in diameter and the recording area which has
an inside diameter of 43-46 mm; therefore, an outside diameter of the cap material Ca is
20  approximately 18-23 mm. However, this is not a limitation.
[0052]
After the center aperture of the disc Da is covered with the cap material Ca, the
liquid supplying mechanism 35 supplies the liquid material to a center point or a

surrounding area close to the center point of the cap material Ca. The liquid material is

25 made from a clear material such as an acrylic resin and is made so as to have a viscosity



of a circle surrounding the center point. Wien the liquid material is
supplied on the cap material Ca, the rotation operation nechani sm 37
conducts a rotation operation at a high speed and spreads, extends and/or
flattens the liquid material on the disc Da by using centrifugal force. FIG
4C shows a disc Db which is the disc Da o which the [ight 10 transm ssion

| ayer cl1 that is a cover layer is fornmed. [0053] The |ight transm ssion

| ayer has aandapporaxa tightaransthdBionuayer vidikamepproximetechf W0eym thickness pwssi bl e
that, in a step of formng the light transm ssion |ayer cl at the |ight

transm ssi ofpplyaneh spialcdhihsl Befhbl ONinda cade #EwhREIhahQye ma8itil & JupPBedib the
supplying thé liquid 15 materi al and spreadi ng, extending and/or flattening

the liquid .E*“Eﬁ"hg"' ?ﬁtée%gféﬂﬁterﬁ?&ytbg Hgﬁ‘i'd HONE iﬁ}@pﬂk&’ Ltdéé]q r#g' t%rbﬁ%né” fror e

times. By div ratrons o uppl yrng I qui erial "and

spreadi ng, extending and/or flattening.the liguid material b Sin
SBNE c1 1 ugal SOk IOV tsah i which te e merecial s suppfed 18 b suprbndB Atkerm ¢ he

light transmission layer ¢l with the 100-mthickness accurately and in a
short time.clese toghecepies potnt of dwdap matrgial ke, theliguidonateppal issupphied il a#atet he
sanme liquid material which has the sane viscosity as well is applied;
however, théfa diglairronadiag sk conyer polnt.m Waikeh ohe liquid iratarial isgopglidal an thecgppl y
or coat with the liquid material having a | ower viscosity at a first tine

and the |i ouhdrigecLihedotdiniopSrafioR HdBRAnidh 3¢ @8hdutis ro?at&ﬁ%@ﬁtibﬁﬁ?ahigﬂen a
rotation of the rotation operation apparatus 37 is stopped and spreadi ng,

f ih??ﬂieﬁ? RS nd P TR ho Rufor Bk N RGP G B YR BT b i g
the cap materi

Savi ng. meCHEMEHEN 2orcraFIG. 46 WO B RCRD Pacban e d OB BREY Bn 8 s cap
material Ca which is returned; therefore, the returned cap nmaterial Ca is
washed ¥}y clransmassiandaysy clithas isagowsatdyenig fomagdani sm 42 at a washi ng position
and the liquid material is removed. 5 In this washing step, various nethods
such as sprdposg] cl eaning fluid/ washing |iquid on
The light transmission layer has an approximately 100-¢#m thickness; therefore,
it is possible that, in a step of forming the light transmission layer c1 at the light
transmission layer forming portion 31 described above, operations of supplying the liquid
15  material and spreading, extending and/or flattening the liquid material by using
centrifugal force are divided into two or more times. By dividing the operations of
supplying the liquid material and spreading, extending and/or flattening the liquid
material by using centrifugal force, for example, into two times, it is possible to form the
light transmission layer ¢1 with the 100-um thickness accurately and in a short time, In
20 acase of conducting the rotation operation twice, the same liquid material which has the
same viscosity as well is applied; however, this is not necessarily a limitation and it is
possible to apply or coat with the liquid material having a lower viscosity at a first time
and the liquid material having a higher viscosity at a second time. When a rotation of

the rotation operation apparatus 37 is stopped and spreading, extending and/or flattening

25  of the light transmission layer c1 is finished, the transfer mechanism 39 conducts an



it, soaking/steeping it in the cleaning fluid/ washing liquid, or the |ike
are applied, and the Iliquid material is easily renoved because, w thout
radiating light for hardening or solidifying, the liquid material is in a
liquid state. Such a step is operated by other two sets of the nechanisns
si mul t aneously, and the disc Da on whichiaphe |ight transm ssion 10 | ayer cl
is formed is transferred onto the transportation |ine 29 independently by

t hese t hr eepaeticn effretuenihg rhesaap mad¢tridl ladrdm ke, rotdtien lopegation apprasatus3T wrthe ayer
cl is not hardened or solidified yet. It should be noted that it is not

needed to chbang@inghBechaRisiefier Tk 1igaid WhicHal ¢ 8pREd off AlheRGbnChislchs niditedial
substrate, and it 1s possible to change the cap material Ca every certain

nunber _of dt%&:tﬁ&?ﬁ&étgfrgg;o @gr,e%r%,hthé FARGES \clz\%é)ﬁﬁteﬁ'a}‘éé‘%si »%a\éh&ﬁ oPJ:I?:Eneﬁ l‘ﬁBgﬁ:r ates.

15 [0054] As descri be especially respec 0 an optica rsc

which is applicable to hjgh-density recordi. a, degree of f.latness qf the
'Tht ¢+ anofHeseh Ssfing Grechifion 32 3ha Yapine apsfh py HE HolRRegrutiiaRedor
results of witing or reading information signals by using the | aser beam
Theref or@, i thiswehingssien, yariensiagthods sysh pospraYIng cleawias fiuil/ washing,liquid gt
transm ssion layer cl. However, it is very difficult to formthe Iight

t ransm ssi oit, $caimp/sedepinigtihint the clemihg floid/aashiopelscuidy for abpeplilkexdrerap@ied, dfithem by
applying the spin-coating nethod, and it is known that the outside edge

portion, peligtghtrid @] &4sAP reRévedbesdude, vithouP Hakithg 1RAF fdr BArdehinglee |1 ght
transm ssion layer cl is conparatively thicker than an inside portion.

T b B0 5 Y R RRAL 8 B R TS S s SRR PR 5 L
e 1o S e SIS 0e e e Sl
hardening |ight on other portion than the outside edge portion of the
li ght -t ﬂgns Hyss¢loks fommeaskis ganyderedente thedraspystationding @Ptindspendgntly by these
sem - hardened/ sem -cured or hardened/ cured and the thickness of the

three sets of mechanisms. At this time, the light transmission layer c1 is not hardened

or solidified yet. It should be noted that it is not needed to change the cap material Ca

with respect to each of the disc substrate, and it is possible to change the cap material Ca

every certain number of disc substrates or with respect to a plurality of disc substrates.

15 [0054]

As described above, especially with respect to an optical disc which is
applicable to high-density recording, a degree of flatness of the light transmission layer
c1 has a particular influence on operations or resuits of writing or reading information
signals by using the laser beam. Therefore, it is necessary to have a uniform thickness for

20  the light transmission layer cI. However, it is very difficult to form the light
transmission layer c1 with the uniform thickness of approximately 100 x#m by applying
the spin-coating method, and it is known that the outside edge portion, peripheral portion
or outside surrounding portion of the light transmission layer ¢1 is comparatively thicker

than an inside portion. There is an effective solution to this problem such as operating a

25  first hardening step by radiating hardening light as described below.



portion is fixed, and by |eaving the outside portion of the |ight

transm ssion layer cl in a sem-cured state for a while, the outside edge
portion becones thinner because of gravity or both gravity and centrifugal
force. As shown in FIG 3, this hardening light irradiation step is operated
by using: sinmultaneous transfer nmechanisgp 43 and 45 in 10 which both of
them have the sanme structure; rotation operation apparatuses 47 and 49 in
whi ch bot h df00fHlem have t he same structure; nmask nmechani sns 51 and 53 in

whi ch both of them have the same structure; and a hardening |ight radiation

nmechani sm 55 such Efis first BAERAg 5lep $cHapdtRBPP A thtihe (Hibihcs$ Hitht aneous
transfer nmechani sns 43 and 45 are operated sinultaneously. The sinultaneous

transfer meGhANGHERidRe ML AP UARSHScARE thinthAfaauRas FRURRIAT B by

transportation Iine e rotation operation “appar atuses

usi ng one of _edge.portians, and sinmultaneousl.y,, the sinultanegus transfer
rechant orrs. LGS an S 0¢ plee s hihatatB S iPa AT L Ok heditent ng
light such as ultraviolet rays is irradiated on to the transportation |ine

29 by usi ngDhnide pericadgsemihmrdansd/sermhetred of bardensd/cyrad andshe tucknessaaidher

mechani snms 43 and 45 conduct the 20 transfer operation alternately or every
ot her tine pbrtingisditdd, andighleaving thegutdide pertioe pfrikietlzht trawsarisyior biyapdriati on of
the transport line 29, and the rotation operation apparatuses 47 and 49 can

have suffi ci@mitcurddRatt G WEIlk, RS out Q06 ddel gostidd1SechRe® iHihier 8BEausd bPstavay t
operation of the transport line 29 twice. [0056] 25 Wen the sinultaneous

oper at i on agparh iRy Behdruel A%, Al RIS, b e AEUER, O Donta 1y
Ny T e e
of the disc substrate D2 which is nounted on the rotation operation
appar at Useswhichdwth dighers hyyrethggake gewdieie; tation apgedion pparatupessi/raogePdni al
whi ch does not transmt hardening
which both of them have the same structure; mask mechanisms 51 and 53 in which both
of them have the same structure; and a hardening light radiation mechanism 55 such as a
common flash lamp apparatus. The simultaneous transfer mechanisms 43 and 45 are
operated simultaneously. The simultaneous transfer mechanisms 43 and 45 transfer the
15  disc substrates Db on the transportation line 29 to the rotation operation apparatuses 47
and 49 by using one of edge portions, and simultaneously, the simultaneous transfer
mechanisms 43 and 45 transfer the disc substrates Db on which the hardening light such
as ultraviolet rays is irradiated on to the transportation line 29 by using another edge
portion. Therefore, the simultaneous transfer mechanisms 43 and 45 conduct the
20 transfer operation alternately or every other time along with synchronizing the
intermittent transport operation of the transport line 29, and the rotation operation
apparatuses 47 and 49 can have sufficient time required for conducting the intermittent
transport operation of the transport line 29 twice.

[0056]

25 When the simultaneous transfer mechanisms 43 and 45 transfer the disc Db to



light such as ultraviolet rays, an inorganic material and/or a netallic
material, and has a dianeter wwhich is smaller than an outside dianeter W
of the disc substrate D. In order to keep as little hardening |ight as
possible fromentering into the light transm ssion |ayer cl under the nmask
menber Ma, a gap or interval between the3zpask nenber Ma and 10 the disc Db
is set to be small, and it is preferable to set the nask nenber Ma at a

pr edet er m nthd rpleSon opaTatinef apperagises 47 anyl 4°h ¢he magk nechaojsersdtliand 58f t he

rotati on operation apparatuses 47 and 49. [0057] This is because, if the
mask nmember hddzongllysHAS h @lakie thetbet MR sho®€ eh FIGI4TIRANd it MAekihéMberMigh t he
rotation operation apparatuses 47 and 49 are conducting the rotation

operat i O”I Sﬁﬂ%ﬁéglatﬁi?? i t k%tsﬁgggﬂ Gnfa hétuB Rl ﬁ&m%H%Plaé&mfaéé fgi ssion

| ayer cl ecte I stance tvveen a ower sur ce of

t he mask negber rface ght transm ssi.on Yy is set
Lo be a f ot thwﬁetﬁiiiwﬁwﬁgww n tielasn optra AR BBt its 755 Angeor
adjust this p by chan g a hei ght of the mask 20 nmenber Ma., [0058] On
the ot het h’&%@maﬂh@cw&ﬁrgmlﬁgla@ fAm & rspinapaterial ndeeladges mobanglithardening o
sanme position fromboth the rotati on operation apparatuses 47 and 49 and

whi ch is cbghtentlyasudealioket rays, annpergsnit matersd ind/nga peillid matestl, amd basper si de
fromthe rotation 25 operation apparatus 47 when the sinultaneous transfer

nmechani sms d@maid wiwhich 3 sthaler &n ahRRtsideSdiambles W ot 188 dib selstra® D! h
transport line 29 to the rotation operation nechanisns 47 and 49.

Therefore, {)1{;5@1' foe EIS hé’ﬁ%@@%{ﬁhlng'l sgﬁ?@c%&fﬁ& 4] %B%Hn JB%(‘)‘JS @%lﬁttllaﬁ 146 at i on

just after € mas term oweve
(DS, oot Bl SPGLAL O B I S BRIy OS HBAEHEAGB9S5,
on the light transm ssion layer cl; theref ore
10 ~ the disc Db is set to be small, and it is preferable to set the mask member Ma at a
predetermined position before starting the rotation operation of the rotation operation
apparatuses 47 and 49.
[0057]
This is because, if the mask member Ma is transferred to the predetermined
15  position when the rotation operation apparatuses 47 and 49 are conducting the rotation
operation, an air flow is disturbed and a flatness of the light transmission layer c1 is
badly affected. A gap or distance between a lower surface of the mask member Ma and
a surface of the light transmission layer ¢l is set to be a few millimeters or smaller;
however, it is possible to change or adjust this gap by changing a height of the mask
20  member Ma.
[0058]
On the other hand, the hardening light radiation mechanism 55 which is at a
same position from both the rotation operation apparatuses 47 and 49 and which is

commonly used, first, moves to a setting position at an upper side from the rotation

25  operation apparatus 47 when the simultaneous transfer mechanisms 43 and 45 transfer



this rotation operation is conducted at a |l ower rotation speed than a
rotation speed of the rotation operation apparatus 37 of the |ight

transm ssion layer formng portion 31, and at or just after a |ast step of
this rotation operation, hardening light is evenly radiated in a short tine
period that is, for exanple, for approxisately 200 ns fromthe hardening
l'ight 10 radiation apparatus 55 such as a flash | anp apparatus. Because of
this radi at thenlissfsubsizatesdl st onriee tringpert link @9 1o Gistrotatiom apdratigromethapismsc |
except for a portion covered or shaded by the nmask nenber Ma i s hardened or
sem - har denéfand-#fhe VHErerefblre theut mtide opagiompayparams 47 pand thb estatiorpopdrativm or
out si de surrounding portion of the light transm ssion |layer cl which is

covered or mRAHRA tRYmhIemBEMBY MEB HIRE atVBp ﬂeéctéﬁmhéd% dsitfors Bbivedrath® fMahB@Ut
bei ng 15 sem - hardened. It should be noted that this radiation of the

hardeni ng || i

fotation opd %?Oéﬁgg*é%%*r%?ﬁ%%%ma oyl b s Bt Fhhiisdn e
finishin n h arde ht su as ultraviol et t he 20
har deni % |€€Pﬂa5 aﬁha%é.tﬁmﬁao{gﬁ% e oate f%ﬁ&smﬁ@%ﬁﬁ eBRret | on
apparatus 49 passing through the original position, and just before or at a
time when t Hés letatigaapaggtion isgendueied aitd lowenpatation speecsthas g spfation speed of the
predet erm ned position above the rotation operation apparatus 49, the

rotation opstaionapesypipaapparstud 37 of dietligzht rensidtsadn yerdpaniipontion Fdnd at
nmoreover, just after or at a last step of this rotation operation, hardening

light i's 25ceyendfter b 34kt REF O thiks @tﬁi&ﬁro?eltallﬂi@ Hgdent} 11ghe 19 év@ﬁly*’tﬁ:ﬂﬂ@ﬂ'n'i‘g l'i ght
radi ati on apparatus 55. 34 After that, the hardening |ight radiation

IS U SR A TS O
o oL B4 85,50 SRH2L O, AR R SENE P

t he Ilght 5 transm ssion layer cl that is only in a soft state yet is
returned onhwrdeniag lightnthedighhtrarsmissiorelayer cl except for a portion covered or shaded by

the mask member Ma is hardened or semi-hardened. However, the outside edge portion,
peripheral portion or outside surrounding portion of the light transmission layer c1 which
is covered or shaded by the mask member Ma is still in a soft state without being

15 semi-hardened. It should be noted that this radiation of the hardening light can be
conducted while the rotation operation by the rotation operation apparatuses 47 and 49 is
conducted.

[0059]
After finishing radiation by the hardening light such as ultraviolet rays, the

20  hardening light radiation apparatus 55 moves toward the rotation operation apparatus 49
passing through the original position, and just before or at a time when the hardening
light radiation apparatus 55 stops at a predetermined position above the rotation
operation apparatus 49, the rotation operation apparatus 49 starts the rotation operation,
and moreover, just after or at a last step of this rotation operation, hardening light is

25  evenly radiated in a short time period from the hardening light radiation apparatus 55.



29, and the overall surface of the light transm ssion |layer el is hardened
in a followng second hardening step. The tinme fromend of the first
hardening step to starting of the second hardening step is the sane |length
as the time for flattening the thickness of the soft outside edge portion
of the light transm ssion |ayer cl by degheasing the thickness 10 because of
gravity, and is adjusted or controlled by changing the transportation tine.

The radi at i gtet thag thd hirbeniha@ligiarhdigtidd gopharatesdd Sadetions wapaoAEidsl flition, AAdch
shorter than tinme for the rotation operation and is, for exanple, |ess than

a few hundr gg fhdd he®aRiIas 541R4 53 8pBRIVRLY ABRE B iRk ShemePOMIRD thd digiRftor e,
it is possible to operate by using only dne hardening |ight radiation

D e RSN B BT e 3b bl ol O BRGNS B hersd Bpiptecs *7
I R T AR L Ty
after radiation of the hardening l|ight at the rotation apparatuses 47 and
49, the $of transmissioelaydyel thot isiooly infa sofietale gttis returaedonte sheomarispgrtationllinghi ch
is covered or shaded by the mask nmenber Ma is further 20 extended and

becomes t hi nogindake 6aG8l Wirfi@e o€ tHerlight gansniivieelayéhdrie hardened in a Bllpwhgi bl e to
flatten further nore by controlling the rotation time and to obtain a high

qual ity opt is&%%g ggfd%ﬁing%te?ggggfh%fﬂ%ﬁg@h@opﬁwffﬂﬁ MK%“:%%E%?B glgéstci)ﬁr%oiﬂﬁéc” bed

ina fourth e I ment . shown 1n FIG 4E, ar deni ng

, the hardening light i.s,25 radi at,ed Lde of the .di '
herer ors, "SRR e P BT ER B PR OB b oy
| anp apparatus i s, prqovided abgve a hardening position on the transportation
line 29. Théokhkargidsiedge porgan of Hgilight BrpsapyiElYe o Pydesrassing thedhichacssy

shift up and down synchronously with an intermttent transportation
oper ati &0 obetauee of gravisypend tadmstedioneoelledrty chbhrging He ttanapaytadion digneon | i ne
29 intermttently stops, the 5 hardening light radiation apparatus 57
radi at es t hghbaddifintné o0t haideing @Hi fAdiatish hpadgus 55 is much shorter than time
for the rotation operation and is, for example, less than a few hundred milliseconds (for
example, approximately 200 ms); therefore, it is possible to operate by using only one
hardening light radiation apparatus 55 even though there are the rotation operation
15  apparatuses 47 and 49, making it economically effective. Moreover it is possible to
prevent a bad influence on the quality of the disc because of heat of the apparatus. It
should be noted that if the disc Db is still rotated even after radiation of the hardening
light at the rotation apparatuses 47 and 49, the soft outside edge portion of the light
transmission layer c1 which is covered or shaded by the mask member Ma is further
20  extended and becomes thinner by receiving centrifugal force; therefore, it is possible to
flatten further more by controlling the rotation time and to obtain a high quality optical
disc. A concrete example of the mask member Ma is described in a fourth embodiment.
[0060]

As shown in FIG 4E, in the second hardening step, the hardening light is

25  radiated from upside of the disc Db; therefore, the hardening light radiation apparatus 57



or shifting down to a predeterm ned position. Here, the light transm ssion

| ayer formng nechanismEE shown in FIG 1 is constituted fromboth a first
har deni ng mechani sm including: a light transm ssion |ayer form ng portion
31; the sinultaneous transfer mechanisnms 43 and 45; the rotation operation
apparatuses 47 and 49; and the hardening340 |ight radiation apparatus 55,
and a second hardeni ng nechani smincluding the hardening |I|ight radiation
appar at us 5suchnsl atflagh lankpeapphtatishio ptogrided ahoted harddering posisoposthiebl e t o adj ust
or control warping or curving of the disc substrate by radiating the

har deni ng | jrgt¥porftatRm1ide@oh TP hardnelighiNadiafies apparktns SUcHLmBe, 3l1de By
controlling the strength of the hardening Ilight fromtop and bottom si des.

A concrete I i | jatd 3 7 is
ol ai nod i 18 8Biefid Bbwh SoncRRERER A Aol ipor SRR ET i | E
transportatjon |line 29, di sc, sayin orti.on.59 ich is simlar to the
i oc Savi ngtgpperinage. myhtiie MaiRrshgtyss 20 Meflptd Sl he
transportation line 61 which is a second transportation |ine of the second
20 t r anspor badening heltradintion apparatus Yamdintes thichdideningligy affeempyingi Hising The
transportation line 61 is a portion of the second transportati on nechani sm
however, t her shiftiagdpwentab poretermined posidion.i ndegpethd dight tyansoristicat lager forming
transportation operation fromthe transportation line 29. The disc saving

portion 59 igciaRet EEWh&En {d PIG. @ idleGBifdntdm Dot Ptisskt hadediap R chfsrgnd a
spacer saving nechani sm 59B, the disc nounting rotation table 25 59A has

mount i ng pOfﬁEﬁgﬂ%g@i&ﬁnra{ﬁgﬂ%idﬂLﬁrgé}ﬁgB%Bﬁré@ﬁ%qu{h?sfréﬁgang&%céang% at four 36

poi nts, and savi ng por pacers Rot shown in

e e B B oL B L0 SRAESS oA bkt
A P it ratiation apparalus 55, and & sécond hardaning sechaniom fcluding the hardening
light radiation apparatus 57 and the like. It should be noted that it is possible to adjust
or control warping or curving of the disc substrate by radiating the hardening light from
both top and bottom sides of the disc Db and by controlling the strength of the hardening
light from top and bottom sides. A concrete example of the hardening light radiation
15  apparatus 57 is explained in a fifth embodiment.
[0061]

On a terminal end portion of the transportation line 29, a disc saving portion 59
which is similar to the disc saving portion 20 is provided, and moreover, a starting end of
the transportation line 61 which is a second transportation line of the second

20  transportation mechanism and a transfer mechanism 63 are provided. The
transportation line 61 is a portion of the second transportation mechanism; however, the
transportation line 61 can independently conduct a transportation operation from the
transportation line 29. The disc saving portion 59 is constituted from a disc mounting

rotation table 59A and a spacer saving mechanism 59B, the disc mounting rotation table

25  59A has mounting portions which mount multiple, for example, 200 discs Db at four



board in order not to radiate the hardening Iight on the transportation line
29; therefore, it 1is possible to prevent the transportation line 29 from

i ncreasing the tenperature. [0063] The disc nounting rotation table 59A and
t he spacer saving nmechanism59B 10 are simlar to the disc nounting
rotation table 21 and the spacer saving ggchani sm 25 descri bed above;
therefore, an explanation is omtted. The disc saving portion 59 is

provi ded f opoigtsy ambthe spacdi saysngoportitve 598 haspoltipit spapers noeshown iathe 28iresd a
probl emoccurs in later steps of a production line in order not to waste
the unfini shetiwlichGse udeld@bér providinp&pat &8 gasd idtvednth9 d3EE BSSipoR indulfing the
extracting or taking the unfinished disc as a sanple. Therefore, 15 1n

nor mal oper giioppt i e, the transfer mechanism 63 transfers all the discs Db
on the termnal end of the transportation line 29 to the transportation
line 61. It @Eﬁgid be noted that if the transfer mechani sm 63 receives a
fault occasi gnal, the transfer nechanism 63 autonmatically transfers
the disc_Db on the transportation line 29 to the disc saving portion 59,
and noredver, if tHee hardeninglightediationpardon >Zpwivides aghading bodrd 069 6pYyering
signal, the transfer mechanism 63 transfers the disc Db fromthe disc saving
mechani sm b&artlon dder hotan sghiate Hiei heanddningelight on Kisr teansportation [e A9 thgredorsaitpl | ng
button which is not shown in the figures, it is possible to transfer a
predet er m n@dhdRsiBRab phlveft thE frakdpoft@iddne 2D HEMIAMERIPBE tdr@pbrbre, [ 0064] 25
On the transportation line 61, wth respect to the disc Db transferred to
the 37 tranﬁﬁgg%ation line 61, first, a liquid mterial for hard coating is
supplied to e disc Db by a liquid material supplying mechanism 65. The

0 0 Tt oSSR 5% DR S AR ot
and.sypgéieg t?eﬂ%&q%%ﬂﬁnateangl iggangéﬁaﬁi%%i&é%te on a5 p&ggeternined
posi t i ok at 2EEPIMNHAIP & BPURINE rgfadie ;) PICERETVERE BECHABILLS one on
described above; therefore, an explanation is omitted. The disc saving portion 59 is
provided for saving the discs on the transportation lines 17 and 29 if a problem occurs in
later steps of a production line in order not to waste the unfinished discs, that is, the discs
still in progress, or for extracting or taking the unfinished disc as a sample. Therefore,
15  in normal operation time, the transfer mechanism 63 transfers all the discs Db on the
terminal end of the transportation line 29 to the transportation line 61. It should be
noted that if the transfer mechanism 63 receives a fault occasion signal, the transfer
mechanism 63 automatically transfers the disc Db on the transportation line 29 to the disc
saving portion 59, and moreover, if the transfer mechanism 63 receives a fault recovery
20  signal, the transfer mechanism 63 transfers the disc Db from the disc saving mechanism
59 to the transportation line 61. Moreover, by pushing a sampling button which is not
shown in the figures, it is possible to transfer a predetermined number of discs Db to the
disc saving portion 59.

[0064]

25 On the transportation line 61, with respect to the disc Db transferred to the



the transportation line 61. Conpared to the liquid material for the |ight
transm ssion |ayer described above, this liquid material has | ower
viscosity and to which a material that is appropriate for formng a hard
coating layer with excellent mar-proof or abrasion-proof characteristics is
used. The liquid material supplied on thgzdisc Db in a 10 doughnut state is
extended at the rotation operation portion 67, and a hard coating | ayer e
of , for exampisportation lpm&lhficskrdipiidmetenial for Bu@ codting & shipplivddo ththdisdDbc Db on
which the hard coating layer e is forned is called a disc Dc. The rotation
operati on pgy 4 liquid eateriat sefiging meckshidm 65 t TheHqsidmdtémagapidyinganst er

mechani snms 69 with the sanme constitution and three rotation operation

appar at usesyddn,hhiat 653%%2%2%&&9{ &3 WhIth WPG bpRBxfhatdy bhe Bm%%lrﬁ@f&ﬁ'h and

t hree sinultaneous transfer hani sms 69 sinultaneously transfer the discs

o on e ARG B R e bR B AGTRORAERR Sl ppan v

transportation line 61. The liquid material., supplying nechanism®65 is
arranged at PradgierEpehpositiqnsat ap dnnep gide ph theshisc Jab w@wﬂ i %énséqrr%%pe Rresz 2| e
portion 65A is standing by above the transportation line 61; therefore, it
is 20 possi thkdransportatiocking 6t opemparedto the higuid rhoea]for the ighetxansstisson as
shown in FIG 4G the hard coating |layer e is hardened because of the

har deni ng | JagértdeSerited abowd, thig Vgl efatérml had Tower isbewigeini ng whidihf mawealat i on
apparatus 73 above. The hardening |ight radiation apparatus 73 has the sane

25 consti t Ul og aﬁ?r{)k)gﬁ?@%ﬂﬁggl g,ﬂawm%i@ggégg}m&eflggﬁ@agg begpd an

explanation 1s o ver, t deni ng Iat1 on appar at us
73 is provided.on| ide of. the rapsportation. line,.61. The.disc.Dc is
(v anet or r et pibet BRREp ek ot | ORI inelial RS pn ERGHRLRE 08 by
a transfer arm 75a of  a transfer mechanism 75 which has both the transfer

ar m 75al%hnadenghpylitateis extepdodat thaptatiqn, Qperatios PRERGRGY, and 7 handLoating layer ¢

positions at 90-degree intervals for nmounting the disc Dc and intermttently
rot at es 90 of, for example, 1-4 um thickness shown in FIG. 4F is formed. The disc Db on which

the hard coating layer e is formed is called a disc Dc.  The rotation operation portion 67
is constituted from three simultaneous transfer mechanisms 69 with the same constitution
and three rotation operation apparatuses 71 that conduct the rotation operation at a high
15 speed, and three simultaneous transfer mechanisms 69 simultaneously transfer the discs
Db on the transportation line 61 to the corresponding rotation apparatuses 71 and transfer
the discs Dc after finishing rotation onto the transportation line 61. The liquid material
supplying mechanism 65 is arranged at a position close to the transportation line 61 and
the nozzle portion 65A is standing by above the transportation line 61; therefore, it is
20  possible to reduce the operation time.
[6065]
In a next step, as shown in FIG 4G, the hard coating layer e is hardened
because of the hardening light such as ultraviolet rays from a hardening light radiation
apparatus 73 above. The hardening light radiation apparatus 73 has the same

25  constitution as the hardening light radiation apparatus 57 and an explanation is omitted;



degrees each tinme. An obverse and reverse turning nechanism79 is arranged
at a point close to a position next to a position where the disc Dc is
received fromthe transportation 1line 61, and turns obverse and reverse of
the disc Dc. By operating obverse and reverse turning in such a manner, the
back face of the disc substrate D cones gg, and at the next 10 position, as
shown in FIG 4H, a water-repellent layer f is forned on the back face of
the disc showtveattbe Dardyniag lightendiabomippgraippadd stpueviddd enly pside af thput t er i ng
apparatus. This water-repellent layer f is ainmed to prevent warping or

cur vi ng and tragsppften@iline6 1Te e digedbd Batanoferea ¥ fhe eamssoitation ne bpaadise the
material of the disc substrate itself absorbs or inbibes water. The disc Dc

on which th&rﬁasg{m%cﬁ%gkﬁawb PYSstdr ab 7 %ﬁﬁahﬁefxﬂ&éﬁﬂisﬁl 751éhfé'h%gs Bsth

[ 0066] When the dis Is réeturned to the original position on t

turntable chanism 7 anpt her .tran r 75 of the transfer mechani sm
75 Lt anst er DTN gt 753 SR g BRTIsh] o HhlulaBlefpechitih Pl Fure
operation of transferring the disc Dc from 20 the transportation line 61 to
t he turn? abPesitiensiah f-degree iggrvalsdor mguating the dise Prandriniepmittentl wrpiates 90
mechani sm 75 and the operation of transferring the disc Dd fromthe

turntabl e deghervdashtiie. t dntdhyerselnd ravatsk eurdBighyecharisinr Zhis igangedmt ZPbindf t he
transfer mechanism 75 are conducted sinultaneously. The disc Dd nounted on

the relay talkketBpdsitidn mms{oed p&ition! Whedd tHenBREDE isGBedd@id frém tHe/ trdiispdition
transfer arm 85a and the disc i nspected by the 25 inspection portion 87

I's transferfgd 6i,oanﬂg%g'tsﬁ\é€r(% & kAN Eoifle B¥c TR ?’miﬁiﬁéﬁ)@%@é%d lérver?g the

e
i nspection portion Sc I's I nspected by ting 1 nspection I1ght
froma |lower side or by usi C ra. an he [like in accordance wth
br edet er i e REIR SER AT AEr AR BackTacs A PrAlTE BoRee 1 FeBetfh 3R6 ALERRFS
fine/ non-defective product_is transferred to a non-defective Eroduct

mount i nd0 ne fASIHPD 5 Spvamin ElGidHer watperencBemideyer § is fosmed ep thegpask fage of the

defective product nmounting nechanism 95 by one of the transfer arns of the
transfer disc substrate D by a layer forming apparatus 81 such as a sputtering apparatus. This

water-repellent layer f is aimed to prevent warping or curving and to prevent a metal

reflection layer from corrosion because the material of the disc substrate itself absorbs or

imbibes water. The disc Dc on which the water-repellent layer f is formed is called a
15  disc Dd.

{0066]
When the disc Dd is returned to the original position on the turntable

mechanism 77, another transfer arm 75 b of the transfer mechanism 75 transfers the disc

Dd to a relay table 83. At this time, both the operation of transferring the disc Dc from
20  the transportation line 61 to the turntable mechanism 77 by the transfer arm 75a of the

transfer mechanism 75 and the operation of transferring the disc Dd from the turntable

mechanism 77 to the relay table 83 by the transfer arm 75b of the transfer mechanism 75

are conducted simultaneously. The disc Dd mounted on the relay table 83 is transferred

to an inspection portion 87 by the transfer arm 85a and the disc Dd inspected by the

25  inspection portion 87 is transferred to another relay table 89 by the transfer arm 85b. At



mechani sm 91, and the products are nounted or | oaded one by one. [0067] This
sel ection or sorting operation of the transfer nechanism9l is

automatically conducted after receiving a signal which indicates the
non- def ecti ve 10 product or the defective product based on the inspection
result of the inspection portion 87. Thggnon-defective product nounting
mechani sm 93 has a generally used constitution and is not drawn in the
figures in thetmsptctiomrpdbriicn &% tist disaiis éukpbctodrba rddiativigabdpectianbghadfroopt lovedr di sc
mounting portion constituted fromsuch as nultiple stack poles that can
mount or | oage oty dsplLa ACPLGanfiL aly the ke iNVRECORIAE: wath PrdiRferiniRAShAgectasym Of
the 15 transfer nmechanism 91 transfers a spacer froma spacer saving portion

96 onto theieon el aealne WAL IPHILING FIBRIANCATIOprolile SRARehRave a

function of providing spaces or gaps between e nounted or saved,

| oaded di scs and of. preventing the discs. fr ei | osel y contact ed t
shoul d b Bt BibAgH esbedAgian L il R tR HeBhF o oo
on the non-defective disc if necessary, and the 20 optical disc applicable

t o hi gh-dent®iadefective pendugt mpemingraechagismdidryy ongyafithe sanséargres efithe tpogen]

[ Third enbodi nent] As described above, this optical disc production

appar at us 3fechanisank tand thegoloddatsoare ivamniedrdrilamded onebudheig a nmechani sm

porti on 300A and a nmechani sm portion 300B 25 which are divided by a

| ong- dashed-@bgyt dashed line, and both the mechani smportion 40 300A and

t he nmechani sm portion 300B are operated when the optical disc which includes

two si gnal_| ayer s anc ybiiehof SuRRbAGAR o o MhlterlRbin/ 8T 91 g 15

produced. The mechanismportion forns: Rk signal | ayer al; the
AR IEAMET A AT T AT I TR
const tlu(;[ espr%dt?c?t%(r) ?hcé: dseife%?iele pll'oa ustrbafsg&’ g;il 31% irr;rs?)%?t?orgli rsegrll;[ Qfatile ];n%;)fr:giion portion
87. The non-defective product mounting mechanism 93 has a generally used
constitution and is not drawn in the figures in detail, and is constituted from a turntable
and an optical disc mounting portion constituted from such as multiple stack poles that
can mount or load multiple discs one by one. Moreover, another transfer arm of the
15  transfer mechanism 91 transfers a spacer from a spacer saving portion 96 onto the
non-defective product mounting mechanism 93. The spacers have a function of
providing spaces or gaps between the mounted or saved, or loaded discs and of
preventing the discs from being closely contacted. It should be noted that it although
not shown in figures, a label is printed on the non-defective disc if necessary, and the
20  optical disc applicable to high-density recording with one recording layer is completed.
[0068]
[Third embodiment]
As described above, this optical disc production apparatus 300 is constituted

from two portions including a mechanism portion 300A and a mechanism portion 300B

25  which are divided by a long-dashed-short dashed line, and both the mechanism portion



a light transm ssion | ayer including a second signal |ayer on the disc
substrate which is transferred fromthe nechani sm portion 300A and whi ch
includes the first signal layer al and the first reflection layer bl. In
the third enbodinent, in addition to FIG 3, referring to FIG 6A-E, FIG
6F-1 and FIG 6J-L for explaining the prggluction steps and FIG 7 10 show ng
a portion of the optical disc production apparatus 300, a production of an
optical di 3WA aed thelimeghanaon pogioal30DB\aes eparsted wbkmthrayptiasl disc whishpicudet an
optical disc. In FIG 7, for easy understanding, a flow of the disc in a

production tsicefigrat 1@bﬂvuﬁdbmndsisragp1$@roldio higtiéeriity eswdrdinglisyrodend) i Tge arr ows.
[0069] 15 First, largely different points of the production of the optical

di sc incl Udfn@&laht’éﬂldli)&hgﬂ%oA?éfﬁfssthferfﬁépsﬁéh%l ﬁgefvea %sfﬁge Iléﬁﬁctﬂfnqgﬁf’&ﬁa'loz{hdo‘c the

optical disc Inc ng one si gnal ayers are briefly explalne 1) The

di sc Da, on the.reflecti | a for Si | ayer al
of the di S@“@]ﬁ,ﬁ@t{z}ngpésstgnégyeg H‘gW\h ﬁﬁﬁ‘t‘é%ﬁys’;ﬂ? qlﬁ‘iﬁé’&)Stf%F rﬂ%ﬂgh appar at us
19, is not transferred 20 fromthe transport line 17 of the first transfer
mechani s t Beelisaise} perEps SO comstityterea segops sighal layee Evming machswismy thabtorms
mechanism and is transferred to a transportation line 137 of a third

t ransport at 4 ghtrtenbmissismlayfer irchdimchsacosdsigoaltlayen of GeBlikysuwskatomhicnieous
transfer mechani sm 97 which transports between the mechani sm portion 300A

and the neghafirfod fRsmh tHehechaRiBm pdetidr?3001ghd W Bieh Wil edes astidshéighdl Hyer a1

transm ssion | ayer and on which the second si gnal | ayer 41 a2is

transferred,pfh fﬁ's@tr%%_?ﬁ{) Iapg ﬁﬁechﬁ@ﬁéﬂmmﬁ{u@a %aélpbﬁfwﬁ@@r&@erm m the

transportation I ne e transportatl on he mechani s

Porm ng app@tuehds ikt SREBT bk ”%%ﬁep.iﬂwﬂszﬁﬁ %reﬁlfgwnl SPAAMEGH T on s

the second signal layer, that is, the |ayer form ng apparatus 19 forns not
only t h¥) fshowing a portion of the optical disc productlon apparatus 300, a production of an optical

disc including two signal layers is explained as an example of an optical disc. In FIG 7,
for easy understanding, a flow of the disc in a production step is shown by using solid
line arrows and broken line arrows.

[0069]

15 First, largely different points of the production of the optical disc including two
signal layers from the above-described production of the optical disc including one signal
layers are briefly explained.

(1) The disc Da, on which the reflection layer b1 is formed on the signal layer al of the
disc substrate D as shown in FIG. 4B by the layer forming apparatus 19, is not transferred

20  from the transport line 17 of the first transfer mechanism to the transportation line 29 of
the second transportation mechanism, and is transferred to a transportation line 137 of a
third transportation mechanism of the mechanism portion 300B by a simultaneous
transfer mechanism 97 which transports between the mechanism portion 300A and the
mechanism portion 300B.

25 (2) The disc which has the light transmission layer and on which the second signal layer



reflection |ayer but also the second reflection layer. (4) The disc on which
the sem transparent second reflection layer is forned is transferred from
the transportation line 17 to the transportation line 29, and the |ight
transm ssion |layer which is the cover layer and the |ike are fornmed in the
steps described 10 above. [0070] At thegpechani smportion 300B, the

i njection nolding apparatus 101 to which a stanper which includes a netal
nmol d wi t h aaXiesianderredonprititeijatghoonvehdnsm portien 3008 is madsfirreg fream diet ached,
nolds the printing/transferring disc substrate T including a second 15

si gnal | ayefarRgorsdtioline 1 37 kéthe@Anbporafibh Yin® 97 bhjlRGhéchani®I gdirtish 3002eby
printing/transterring disc substrate T is made froma resin disc which is

120 mmin ﬂE%lﬁﬁe&%‘iraﬁ?iﬁrﬁcEﬂﬁﬁs?ﬁ ?-l']'IO| e of 15 nmm di aneter; however, this

is not alimtation. e signal layer a2, information signals are forned

as pits that i n uneven state with r.ooves o lits,, and for easy
expl anat i on, G Ree [peeopHmgepuRedd] By rodi o Bamphiedstid b8 Whickness
of the printing/transferring disc substrate T, greatle%/) zooned up and shown.

The pri it i nigesecond signpl lagerdihatis e fayenfosming apparagissodprasnetonly bedirstng

mechani sm 105 which is set close to the injection nolding mechani sm 101 by
a di sc substeflatteontlages dut alsortesacomdnefl@diondndr.i s cool ed down by rotating or
spi nning. [0071] 25 The disc substrate takeout mechani sm 103 and the

cool i g~ mech@yirheitOn WhecitRe sethitiafipatdie saBH® rikclibSladbeis forhatis at e t akeout
mechani sm 3 and the cooling mechanism5 and their operations are the sane

as vell; tngrek ol sl Ble'u Rl AAhLADS 7 88 e Wihlhdithion bt 90, oAl iy Tor 2

pr edet er m time, ea ero i on coo g apparatus o cool i ng
mechani sm 105 stops ,rotati.ng. apd, the transfer., nechani sm 107, al ong.wi,th 5
ceop: no  neTrTH T s AR epvir GotLaahe ik dae PR Hd tedh S3ctty
transfers t:?botvge agi ng

[0070]
At the mechanism portion 300B, the injection molding apparatus 101 to which
a stamper which includes a metal mold with a desired recording groove for injection
molding is attached, molds the printing/transferring disc substrate T including a second
15  signal layer a2 shown in FIG. 6A by applying injection molding. The
printing/transferring disc substrate T is made from a resin disc which is 120 mm in
diameter and has a center hole of 15 mm diameter; however, this is not a limitation. On
the signal layer a2, information signals are formed as pits that are in an uneven state with
grooves or slits, and for easy explanation, the pits in the uneven state are, compared to
20  the thickness of the printing/transferring disc substrate T, greatly zoomed up and shown.
The printing/transferring disc substrate T is transferred to a cooling mechanism 105
which is set close to the injection molding mechanism 101 by a disc substrate takeout
mechanism 103, and is cooled down by rotating or spinning,
[0071]

25 The disc substrate takeout mechanism 103 and the cooling mechanism 105 are



mechani sm 109 one by one. The transfer nmechani sm 107 and the agi ng nmechani sm
109 have al nost the sanme constitutions as the transfer nmechanism 7 and the
agi ng mechanism 9 and their operations are the sane as well; therefore,
their explanations are omtted. The printing/transferring disc substrate T
which is cooled down to be alnost the sage as 10 roomtenperature at the
agi ng nmechanism 109 is passed to an intermttent rotation nechanism 111 one
by one at aslmestthpezmé anthefdiscisgbsiptatgkenst hweahamsn Gapd ithe ¢apking dhegharism $80
degrees by an obverse and reverse turning mechanism 113 at a next position

al ong W t hardxhait bpératidnstdiethershme ik Wetintherefbra] theit erplaiaivns arcldditteand is in a
hori zontal state so as to nmaintain the second signal |ayer a2 facing

upward. As destfid fépé)p’l%detbﬁnﬁlﬁd BRRSERhOf iR rb&ﬂ%ﬁ%dﬂﬂé’@p@ﬁ\/@o?@h@nd
reverse turning mechanism 113 so as to rotate only whena rotation is

needed.  The, Qi 0t AGLLLATDS Slobl B dloasBSHn L PmEen 5207 WidStiaf Ot 21 19

by the int &FME REXT p05|t|o

transferred onto transportation line 117 of ortation chanl sm
for tr an{sf eFSEPHIB t@? PRRUnE trangiesyng dise upsipierT weacvféﬂ?ﬂi %Han%fﬁs [t@{vﬁzl]sﬂs& i ght
transm ssion |ayer form ng nmechanism 119, which has the sane constitution
as the |i ghmechaaissmi@sonerbyl eneer The transfgr mediaaisims 73dnd thipgihg omehianiss 109 e
sanme operation as the light transm ssion |ayer form ng mechanism 31, and

whi ch f or mehavichémbst @it sahieadonititafibmas|thy Binstdt thdvBaikinM dndghé a@ng h2thdnign di sc
substrate T, is provided along 25 the transportation line 117 of the

transpor tat bQRq RERPLISBHY AE thd AR\ LWL the?dfoRt] tHelr eﬁglanﬁﬁ}bns-gp@orhitﬁat

transm ssion layer form ng portion 119 has thrée set mechani sns and each

o TS oo TS YT SRR B I LR el e

printi n%transferrl ng dis¢c T;,  a rotation qperatjon agpparatus 125 which
spr eads exfORHEMPREIF 2t hs pEwSINeohanisRA P & PRst togn 1BisrmignErotation

printi ng/transferri ng disc T by conducting a high speed rotation operation;
a transfer mechanism 111 one by one at an end portion of the aging mechanism 109, is tumed over

180 degrees by an obverse and reverse turning mechanism 113 at a next position along
with rotation of the intermittent rotation mechanism 111, and is in a horizontal state so as
to maintain the second signal layer a2 facing upward. As described above, it is possible

15 to apply the obverse and reverse turning mechanism 113 so as to rotate only when a
rotation is needed. The printing/transferring disc substrate T, after further rotating by
the intermittent rotation mechanism 111, at a next position, is transferred onto a
transportation line 117 of a transportation mechanism for transferring or printing by a
transfer mechanism 115.

20 [0072]

A light transmission layer forming mechanism 119, which has the same
constitution as the light transmission layer forming mechanism 31, which conducts the
same operation as the light transmission layer forming mechanism 31, and which forms
the light transmission layer on the printing/transferring disc substrate T, is provided along

25  the transportation line 117 of the transportation mechanism for transferring or printing.



mechani sm 127; a cap savi ng nechani sm 129; and a cap cl eani ng mechani sm 131.
These three sets have the sanme nechani sm and operate sinultaneously. [0073]
Three sinultaneous transfer mechanisns 121, which are the same as the 10

si mul t aneous transfer nechani sm 33, transfer and nount the
printing/transferring disc substrates T4®n the transportation line 117 into
the rotation operation apparatus 125, and sinmultaneously transfer and nount
t hree pri nt Thaglightanssmission dpydi Eomsngymartion &89 Hasi three lsets of oteabangsmopereath on
apparatus 125 onto the transportation line 117. Three sinultaneous transfer
mechani sms dfahe 61 thehide® a liquid supplydinemethaisnel23 Waidhrsuppliedghd H@uis hudiiang
disc 15 substrates T every three tines the transportation |ine 117 conducts

a transportgty ﬁ&ult&%ﬁé‘ﬁﬁ&@ér hORHSERA1©1 ahll _tﬂénp |

! rﬂﬁﬁlgtpaln&eh%%di%’hdaem?dtﬁﬁ for a
rotation operation of the rotation operation apparatus 125 three times

| onger than_a_case of usi ng rotation erati appar at. 25 Q74]

20 The cap SRATY REeRRISh 96 frbéehHerB S50t iRol DRAGE Foseldah P 4o
and its details are pot expl ained; however, the_ cap.saving, nmechani sm 129

obt ai ns > nuPkRtEedransisrng disc by cenduching athigh e ralationAnsration: 2 HABCL ot at es.
Every time the printing/transferring disc substrate T is transferred into

t he rot ati omedparsat 125 aagppanatgimec@izm 126 and arsp elcamipg echamsm 131.nount s t he
cap material ClL fromthe cap saving 25 nechanism 129 on a center aperture

whi ch i's noTh&Beee sdls hdve the gimiemecHanishtartflopepdté sibiuMghéduelsf erring disc
substrate T so as to cover the aperture. The cap material Ca has a special

structure ingmﬁg h both the center aperture of the printing/transferring
di sc substr and a center pin which is not shown in figures of the

as descri bed abovelMERB e GenBaatutiishd 2L ik P B MASHEE Checer of

15 mm its recording area has an inside o . .
10  simultaneous transfer mechanism 33, transfer and mount the printing/transferring disc

substrates T on the transportation line 117 into the rotation operation apparatus 125, and
simultaneously transfer and mount three printing/transferring disc substrates T in the
rotation operation apparatus 125 onto the transportation line 117. Three simultaneous
transfer mechanisms 121 conduct a transfer operation of the printing/transferring disc

15  substrates T every three times the transportation line 117 conducts a transportation
operation; therefore, it is possible to provide time for a rotation operation of the rotation
operation apparatus 125 three times longer than a case of using one rotation operation
apparatus 125.

[0074]

20 The cap saving mechanism 129 is the same as the cap saving mechanism 41
and its details are not explained; however, the cap saving mechanism 129 obtains
multiple cap materials Ca on a table which intermittently rotates. Every time the
printing/transferring disc substrate T is transferred into the rotation operation apparatus
125, the transfer mechanism 127 mounts the cap material C1 from the cap saving

25 mechanism 129 on a center aperture which is not shown in the figures of the



di anmeter of 43-46 nm and the light transm ssion |ayer a2 which is
appropriate for the disc substrate Dis needed to be fornmed. Therefore, an
outside dianmeter of the cap material Ca is approximately 18-23 mm however,
this is not alimtation. [0075] 10 After the center aperture of the
printing/transferring disc substrate T iggcovered wth the cap material Ca,
the liquid supplying mechanism 123 supplies the liquid nmaterial to a center
poi nt or a miminglrasfegimy dsc sibsisae Taotak¢o cavet dre qportute. ofTht kap mariah@s er i al
Ca. The liquid material is made froma clear material such as an acrylic

resin and hf a¥pedalstrudtrd B WIRYE béth\hé Etdriapedintd otfqlef;ﬁmﬁnE/dahsfehing disc
transm ssion | ayer several tens 15 of microneters in thickness by applying a

Spi n- c0at i ngnelB g uefel Bty tiOh Whick Srd¥ifin it of (REUGRAR] opefuidPP i d to

the center poirnt of the cap materi al quid materi suppl i ed at
one point or_on. o spot. however, in a case | ich the,ljqui terial is
oot ed t RS s alihinggReete aptslis? ol Soeteo ntis touibRe Ve fhe ey
material Ca, the liquid material is supplied in a state of a circle
sur r oundi ngsubplgate Bhaaspa Cﬁmeh@per\wwamﬁ@rgglﬁ PO 6 TRRATdNE Areaihas sp bisideed on t he
cap material Ca, the rotation operation mechanism 129 conducts a rotation
oper ati on afiameter ghd3-p6 atn,cand thpligha dmpsmission dyeaallvhichfis apprepsate fo thd | qui d
material on the printing/transferring disc substrate T by using centrifugal

force. Fl QieBsibeae DRisRiebddditb 8t Foraedf e mThemebre] amCoutsidsdinmerr bf @R cupi ch the
light transm ssion layer c2 is forned. The printing/transferring disc

substrate Torifeehbifosthably 3503 £ARSELERLONI BUBLy ibiol o Tod 15 cal | ed

aprinting/Itnran erri ubstraté printing/transferring
di sc substr@b? Ta is transferred to the transportation line 117 by the

si mul t aneou®?hnsfer mechanism 121. It is possible to formthe |ight
transm ssion layer c¢2 in a manner the sane as the formation of the |ight

transni ¥5i on | ayerAftar tseganiar gpertyrg of theeprintingfirapsipising fisersubsirate Tiscovered
explanation is omtted. Washing the cap Ca by a cap 5 washi ng mechani sm 131
i s the sanewilh tlebmpaenatéried Caf the diquid sipplypiganeathaocism E23cmppliesdhe Aguid
material to a center point or a surrounding area close to the center point of the cap
material Ca. The liquid material is made from a clear material such as an acrylic resin
and is made so as to have a viscosity and to form a light transmission layer several tens
15  of micrometers in thickness by applying a spin-coating method. In a case in which the
liquid material is supplied to the center point of the cap material Ca, the liquid material is
supplied at one point or on one spot; however, in a case in which the liquid material is
supplied to the surrounding area close to the center point of the cap material Ca, the
liquid material is supplied in a state of a circle surrounding the center point. When the
20  liquid material is supplied on the cap material Ca, the rotation operation mechanism 129
conducts a rotation operation at a high speed and spreads, extends and/or flattens the
liquid material on the printing/transferring disc substrate T by using centrifugal force.
FIG. 6B shows a printing/transferring disc substrate T on which the light transmission

layer ¢2 is formed. The printing/transferring disc substrate T on which the light

25  transmission layer c2 is formed is called a printing/transferring disc substrate Ta. The



this time, the light transm ssion layer c2 is not hardened or solidified
yet. The printing/transferring disc substrate Ta which is transferred or
nounted onto the transportation |ine 117 of the transportation nechani sm
for transferring or printing is transferred to the turntable nechani sm 135
by the transfer nechanism 133. 10 [0076] 46$n the ot her hand, the disc Da, on
which the reflection layer bl is forned on the first signal |ayer al of the
di sc subst r pigtin/tesmsehivgndisasubis@atd Ba by tramséerteayto the toanspogpticapparld? by tHed, i s
not transferred fromthe transportation line 17 to the transportation |ine

29, but is §imangshddns edndféraitchafi@ord. t 1A OKIbIP &SforinQRe Nel@tfiranB@ission layer
transportation line 17 to a 15 transfer position Z of the transportation

line 137 of i i j fen.
mechani am o7 Bt HREed e AR CMnd [ L RIBUT o} ERSREn |
disc Da whigh.s transferred.to the position he transportation |ine
157 one by it sbbURac Sdlsexbitafinneniit: dVee hEFIRGRBY 9ickg
mechani sm 139. The |iquid nmaterial supplying mechanism 139 has_a nozzle
port i on J39XasingmeehanismeE3lolsdhe same as@bays Miprolors itgiesplapatignrigomitted; i i d
material, and supplies the liquid material in a circular state on a

pr edet er m nthik fras,ithé hghtatansmissiondayes c2ies moft haddenall ;rsoDdifistliyeth iThet r ansf err ed
one by one on the transportation line 137. This liquid material is a resin

mat eri al mbﬁﬂiﬂgﬂran&feﬁﬁ%ﬁ%@ﬁﬂbsﬁﬂ@_TB@ﬁli@%ﬁ@ahﬁ@he@dhﬁéhﬂt@@Gfﬁt&th@nd a typical
one is an adhesive. [0077] 25 A high-speed rotation operation is conducted

upon the di j L CLLL Lale | i .

rotation opggnas I oﬁﬁﬁmﬂeﬁgﬁt"?%ﬁ%‘ﬁ# @ﬁhgk%%%l%ﬁg?@m%wﬁésﬁl nmggﬁesi ve

| ayer d is forned on the reflection | | by extendin spreadi ng the
liquid mat eV?ré?E&reﬁﬁg the Wt GHWC%W%?ﬁéY ﬂl’fﬁé%‘?éémeﬁgﬂ‘g’a?{% formed is
called a disc De. The rotation operation portion 141 is constituted from
bot h t hte si0f¥Pk aneous transfer 5 mechani sms 143 which have the sane

constitution and three rotation operation
On the other hand, the disc Da, on which the reflection layer b1 is formed on

the first signal layer al of the disc substrate D as shown in FIG. 4B by the layer forming
apparatus 19, is not transferred from the transportation line 17 to the transportation line
29, but is transferred from a second transfer position Y of the transportation line 17 to a
15  transfer position Z of the transportation line 137 of the mechanism portion 300B by the
simultaneous transfer mechanism 97 as shown in FIG. 7. The liquid material is supplied
to the disc Da which is transferred to the position Z of the transportation line 137 one by
one at a next position by the liquid material supplying mechanism 139. The liquid
material supplying mechanism 139 has a nozzle portion 139A which rotates one time
20  along with discharging the liquid material, and supplies the liquid material in a circular
state on a predetermined position at an inner side of the disc Da which is transferred one
by one on the transportation line 137. This liquid material is a resin material which is
transparent and has excellent adhesiveness, and a typical one is an adhesive.
[0077]

25 A high-speed rotation operation is conducted upon the disc Da on which the



apparatuses 145 which are generally used spinners. The sinultaneous transfer
mechani sns 143 sinmultaneously transfer the discs Da on the transportation
line 137 to the corresponding rotation apparatuses 145, and at the sane
time, transfer the discs De after finishing rotation at the correspondi ng
rotation apparatuses 145 onto the 10 tramgportation line 137. A hardening or
curing operation is not conducted on the adhesive layer d which is forned
on the reflleptid oratdrmy srsupplicalf byt the ratasen Gexratamcpartien tHk @nd BeshesviolntAGNed, by
suction and is transferred onto the turntable nmechanism 135 by the transfer
arm 147A of a {hiadHicaive I Rkr RCidaALE on it feflddidnlayenbabl @xEndihgr Spreddibg the
intermttently rotates clockw se. A transfer operation of three sinultaneous
transfer 1546 BRI Mk disc BROH AT HE AR VY 18fr!d TSRl i BadaY @EdTE! ent
transportati On operation of the transportation 1ine 137, and in this
period, the.rotation operation arat use espegt.i vel nduct. a rotation
oper at i on.  THoPRHoReeRlpRpaion T4 &5 e Biiieseom BSth biee strpvliients riisfecs 135A
at 90-degree 20 intervals. Each nmounting table 135A is nade froma
heat - r esﬁg st maghanisglst1 48 veHahhavsi thisamaganstitytion andithiee igtaiop pperaian as i ndi cat ed
by a solid Iine arrowin FIG 13, the discs De are nounted on two of four
f aci ng nounippaptysabl 4swhizhAre generallyi used spindeys.a Brecdomnltineoes transfaow of FI G
13, onto two enpty nounting tables 135A on which the disc De is not
nmount ed, t h@egHanRiisNAB sirAMEnes sl NGakkifsrGBe disciBs 6h tHathnapavtioane iBrRsf erred
fromthe 25 transportation line 117. Along with intermttent rotation of the
turnt abl e ieRBALSBhdife rddifon AlpafaiheX 149980 bl MY shhO TR, RN REaibepe the
printing/transferring Qisc Ta s “transterred from the transportation |ine
117, as sho in. FLG a, first hardening.step i i,ch hardening |ight
such as o P hisbiEalRbng: it GRireRaR RO et TS O e under i ¢
is radiated on the |ight transm ssion |layer c2 which is not shaded or 5
cover edlby w#srerationdingddy. VA hardeningar cHENg BRYAtiYhisHRECendyeted gnithy
transferring or

adhesive layer d which is formed on the reflection layer bl of the disc De, and the disc

De is obtained by suction and is transferred onto the turntable mechanism 135 by the
transfer arm 147A of the transfer mechanism 147. The turntable mechanism 135
intermittently rotates clockwise. A transfer operation of three simultaneous transfer

15  mechanism 143 is conducted each three times of the intermittent transportation operation
of the transportation line 137, and in this period, the rotation operation apparatuses
respectively conduct a rotation operation.

[0078]
The turntable mechanism 135 has four mounting tables 135A at 90-degree

20  intervals, Each mounting table 135A is made from a heat-resisting light transmission
material such as quartz, and as indicated by a solid line arrow in FIG 13, the discs De are
mounted on two of four facing mounting tables 135A. As indicated by a broken line
arrow of FIG. 13, onto two empty mounting tables 135A on which the disc De is not
mounted, the printing/transferring discs Ta described above are transferred from the

25  transportation line 117. Along with intermittent rotation of the turntable mechanism



printing is operated. In the sane manner, as shown in FIG 6E, the hardening
light is radiated on a portion which is not shaded on the adhesive |ayer d
of the disc De transported fromthe transportation line 137. This first
hardening step is operated through the nounting table 135A. Here, Win FIG
6D and FIG 6E is an outside 10 dianmeter4pf the printing/transferring disc
substrate T or the disc substrate D, and wis an inner dianmeter of the mask
menber Ma. Wieai simext pasitiom frem arpasitianehere the printingftrapsferring dismld 8r t han t he
outside dianmeter of the printing/transferring disc substrate T or the disc

substrat e DOrankhercddhoms theardngy@tatidn dine U3 adisBewbin BiG. 6 & firdt herdeaingsriprig
light is radiated and the |ight transm ssion |ayer c2 of the

printing/t r 3Rk HafdeRg HehCsitHAS UBESm Phat@erdiny GiitSaHiRorSpParfiy RY;  however ,
t he outside edge portion which is shaded or covered by the mask nenber M

is not hard nd.is. tr rfad Xt - L1 on, .

posi tion, tﬁr@??]g gﬁs‘ﬁ%ﬁt lgré%ﬁ%%?g%ﬁféig%éﬁ? Igsﬁ%gﬁlglf;a&gﬂr%‘g?@ést ﬁgﬂ%eﬂ%g "Ta for
transferring or rinting and the disc De gne by oneg, th i

printi ng‘% rShveredt th@“@ﬁ‘%ﬁ“‘?’g’q Mattg%m%@sfﬂivw o et b for FABSIETEBBOT 153A of

t he obverse and reverse turni ng nmechani sm 153 by sucking and 20 mai ntai ni ng
its inside pdgmggsppiratadoninthe sdme mannérgasishowane K6 HEp thel haydeningdlight inot
formed, and the disc De is transferred to the nmounting table 155 by sucki ng
and mai nt ai fakdiged drsa portish déichdg aofuhaddédon e adhdsdit lhyet daghiesdiseDeayer d is
not forned. It is possible to radiate the hardening |ight from upside of

the turnt abir&hsﬁ@ﬁé@ﬁbrﬁWhé@&sh@ﬁ&tﬁﬁchxﬁfwﬁadiI?JsifHQt Ha&d%:!ﬁlngds%’jﬁﬁio Bratedgn this
case, in order to prevent conhtacting the adhesive |layer d of the disc 25 De

or the ligh r 1.ssi.on |l 2 t he . PEiALENa/ tdan rring.disc Ta, the
mask 48 rreﬁﬂéeurg%ql\ﬁen}gﬁglﬁt & %@¥§?g§i dg%r%\t élgﬁu%\t?/ab;]%dpl‘gg‘l @iggsnanfor]’g%g? hemw th a
smal | dj stance or ap.. A concrete exanpl e of_th sk nbey Ma i s

expl ai ¥l i fameler of &ICQHBBWFF@W‘WDEG‘WQ}’LW ber ﬁ’@ﬁ%/sﬁlgs‘j{%? Br Y 19 Ta
on the nounting table 153A of the obverse 5 and reverse turning nechani sm
153 i s nouninagr @pmetaeoitbe mask membisr Mag 5 Jbeanncs diameteriw gf the mask member Ma

is smaller than the outside diameter of the printing/transferring disc substrate T or the
disc substrate D. The adhesive layer d of the disc De on which the hardening light is
radiated and the light transmission layer c2 of the printing/transferring disc substrate Ta
15 is cured or semi-cured; however, the outside edge portion which is shaded or covered by
the mask member Ma is not hardened and is transported Lo a next position. At the next
position, the transfer mechanism 151 alternately transfers the disc Ta for transferring or
printing and the disc De one by one, the printing/transferring disc Ta is transferred to the
mounting table 153A of the obverse and reverse turning mechanism 153 by sucking and
20  maintaining its inside edge portion on which the light transmission layer ¢2 is not formed,
and the disc De is transferred to the mounting table 155 by sucking and maintaining its
inside edge portion on which the adhesive layer d is not formed. It is possible to radiate
the hardening light from upside of the turntable mechanism 135 instead of radiating from
dowmnside. In this case, in order to prevent contacting the adhesive layer d of the disc

25  De or the light transmission layer ¢2 of the printing/transferring disc Ta, the mask



over the upper surface and the | ower surface. By conducting this turnover
operation, the light transm ssion |ayer c2 forned on the
printing/transferring disc Ta appears on a |ower side. As described above,
at | east the outside edge portion of the light transm ssion |ayer c2 is not
har dened; therefore, the nounting tabl es4qgd53A and 153B 10 preferably have a
size for supporting the inside edge portion on which the light transm ssion
| ayer c2 of mtmbernviashouidbt penvidedrat emgpeasiposiiondramthefrowith d smatltidistargs pect t o
a turning operation of the obverse and reverse turning mechanism 153, it is

possi bl e t ogapap sbneresd Exadiplé 6f itk nfentbler ®AY cpplaipes éda bixth dmbaipkicant  of
the present invention (for exanple, Japanese Patent Application, First

Publ i cati on [ygyg1H5- 277427 or H8-131928) 15 such as: a structure in which the
printing/tra sférring disc Ta is turned and nounted on the nounting table

153B after turning-180. degrees. in a.state in which

printing/transferr d)%gggﬁr?ggff?nﬁgdﬂ%t@ioﬁé ewugﬁn %ag’ﬁn';lsgﬁ%fﬁsl? (r’%vc?trst?re in
whi ch the outside edge portion of the pri({1ti g/transferring disc Ta.is

mai nt ai ed V14 REFTEE WEmiag gsshanian Lo syraounted pryt r’@agm@ﬁ ?ﬁ%é‘dlmﬁiger by
turning 180 degrees. 20 [0080] The transfer nmechani sm 157 mai ntains the

i nsi de edgeoysothe uppensurfaioe aind thadowerdndeca e Bungandudtingthisgtmoyemepgrations he di sc
De mounted on the nounting table 153 by suction, and first, transfers the

disc De to hePighi frAm@miRicoWlaydr@2 forimydal the pHEMBIramBcHifg dishd¥ tappdaieord 4 ansf er
mechani sm 157 transfers the printing/transferring disc Ta on the 25 nounting

tabl e 153B pplpsiibe A gesggs%%ﬁb%}m&%ﬂ%%um%g& ?H?ti%ﬁ%f*ﬂi’bsliéﬂt” tiple 49

nounting positions, an e nmounting position, in order to maintain the

i nting/ ferci di T I it h. k i . i i f h
G sc o’ o CHEMHSITRG Bds A0 Al helrof SR B RRSRbRL DA RMERER | oor
the disc De and/qor _a center aperture of the printing/transferring disc
subst rat® TPIEREBIRBRYE 4 SZ610r SUrRowng the insidessdep gortion qnswla%meﬁ@&! By using

this maintaining menber, it is possible to transport to a _
transmission layer ¢2 of the printing/transferring disc Ta is not formed. With respect to

a turning operation of the obverse and reverse turning mechanism 153, it is possible to
apply a structure which is already proposed by the applicant of the present invention (for
example, Japanese Patent Application, First Publication No. H5-277427 or H8-131928)

15  such as: a structure in which the printing/transferring disc Ta is turned and mounted on
the mounting table 153B after turning 180 degrees in a state in which the
printing/transferring disc Ta is maintained by suction; or a structure in which the outside
edge portion of the printing/transferring disc Ta is maintained or held at a position where
it is mounted and is turned over by turning 180 degrees.

20 [0080]

The transfer mechanism 157 maintains the inside edge portion on which the
adhesive layer d is not formed on the disc De mounted on the mounting table 153 by
suction, and first, transfers the disc De to a position a on the turntable mechanism 159.
Next, the transfer mechanism 157 transfers the printing/transferring disc Ta on the

25  mounting table 153B onto the disc De. The turntable mechanism 159 has multiple



vacuunmed comnbi ni ng nmechani sm 161 along with keeping a state in which the
printing/transferring disc Ta is separated fromthe disc De with a certain
gap between them [0081] 10 It is an inportant point that the adhesive

| ayer d of the disc De faces upward; therefore, an unhardened portion of

t he outside edge portion, which has a swgdling or a protrusion of the
adhesive, is flattened because of the influence of gravity before

conduct i ng adingingngsitions aneé xt ths nequntiig pootidss iinlerded gempiatdin e of t he adhesi ve
| ayer d of the disc De and the outside edge portion of the |ight

transm ssi ofydtmyRfan§férritg difteTaldoRs With kB&ihg 0&kHh dishamce S the datdkept in a
sem -cured or uncured state; therefore, upon adhering by setting them

t oget her i : ! t he i E!Sg -1 i dj ust ed
and an ove:&g?ﬁnyat?rﬁ#%@ﬁg@g}%%ﬁggﬁﬁaﬁ dol%lﬂ)%%éllt@ﬁgl e g’ggie%o(ggnddﬁgﬁftug?ﬁ edge is
uni form [0082] 20 A yacuuned comnhi ni ng. mechani sm 161 is .constituted so as
to include RET PILITE Pgﬁé PENYAg T ?;%%Eﬁ’&g 25 SPRT f"aﬂ@w.ha%ls & &Ps}“\%}ﬁ ch
are not shown in figures, which are slightly larger than an external size
of the & scligiessispmvédedan Bywsingthisrmeainiagspememper, yt igpesside td Espert the
positions b and c. Two cylindrical chanbers are in a waiting state above

t he positi oneubmed combinitig reedhgisinuia tabdalgew itte R dopin gsarstatt 58 which tRS
intermttently conducting a rotation operation, and drop so as to create or

provi de Smint%gtrahkﬁﬂidgdiﬂ BERAeSRACE HroRALYRRE D\Witle ¥ ebiddlh ingRbettloarber s and

the turnt chani sns” 159, and these small tightly cl osed spaces are
vacuuned byt %%erati ng the vacuum punp apparatus, which is not shown in
figures. V\hgl two pairs of both the printing/transferring disc Ta and the
di sc De, which ﬁre maintained in a state in which the 5 pair of the discs
are facing vPP8la certain interval or gap between them are forned one

10 1t is an important point that the adhesive layer d of the disc De faces upward;
therefore, an unhardened portion of the outside edge portion, which has a swelling or a
protrusion of the adhesive, is flattened because of the influence of gravity before
conducting adhering in a next step. The outside edge portion of the adhesive layer d of
the disc De and the outside edge portion of the light transmission layer ¢2 of the

15  printing/transferring disc Ta are kept in a semi-cured or uncured state; therefore, upon
adhering by setting them together in a vacuum, a thickness of the outside edge portion is
adjusted and an overall thickness including both the inside edge and outside edge is
uniform.

{0082}

20 A vacuumed combining mechanism 161 is constituted so as to include two
positions b and ¢, and has two cylindrical chambers which are not shown in figures,
which are slightly larger than an external size of the disc substrate, and which are
respectively arranged above the positions b and c. Two cylindrical chambers are in a
waiting state above the positions b and ¢ while the turntable mechanisms 159 are

25  intermittently conducting a rotation operation, and drop so as to create or provide small



by one at the position a of the turntable nechanism 159 and the pairs are
transported to the positions b and ¢, two chanbers which are not shown in
figures drop down in order to nmake two positions b and ¢ vacuuned and the
printing/transferring disc Ta is put on the disc De, and a pressure can be
applied on the discs. According to such ggmanner, it is 10 possible to
adhere or arrange two di scs together w thout including bubbles between both
the |ight tegmlyrdssd spackapaweerthefcytihdriqal chmbegy drdaths hentablegnebihanisha 1a%d t he
adhesive layer d of the disc De. It should be noted that it is not

necessary tdaHiesmhalrtighily ARO&l épates $§c§1uhﬂ%ﬁ¢iyhﬂ)&raitiﬂﬁftl’ft6va)éaﬁmlﬁﬁﬁﬁ) _
at nosphere, and it is possible to adhere or arrange the discs together in a

state in whiglf e, ARRSSLYCLANSE rircs. SWHdHbLY pEAALHA Y the |ight 15

transm ssion | ayer ¢ ong wmth rélatively rotating the discs with a

rotation difference as. s sted, by. the applicant. (f.or, exanpl e apanese
bat ont _Appl USRS ERing e T ey Hise Lo VRIS B Enwned i e T wBER e~
preferable not to conduct the first hardening of the adhesive |ayer d.

Mor eoverd, viprdnofithedigessare faning with e cedain anterval Yrgaphebvecaithers e farmedope
swel I'i ng unhardened portion of the outside edge portion of the |ight
transm ssi Oy @ik dtalyegositibnaroftthetupntabie intghanisn 658 mnd g phirs arclizansporaddrteady
flattened because of gravity; therefore, it is possible to turn over so as

to make therphb&libMY Addd) 26 Chimskrsivhfch bie HRRAbwn$h ﬁ?m@@ drdphtovitl Bord® tslown
side and to adhere the discs. A concrete exanple of The vacuuned conbi ning

mechani sm 1S, € | j ! ) wn in
Fi G or s SRl ee Bnk & AR BRI ot dge TR At of B
printing/transferring disc Ta and the disc.De is transferred to a turntable
mechani sm 1‘%50 DW“@ﬁé’rFﬁs‘aKquaErbeﬁﬁBlFﬁlrﬁrbt:l?F f@ﬁs'atﬁ?q? 1339 48 A TATGFD 1t
turntabl e mechani sm 159. The turntable nmechanism 165 has the sanme structure
as t he tur npasbible thradhernios anraigs twotdingp édgsther withgutdrgnding bubbles betoptn bashl.  As
shown in FIG 6G a second hardening is 5 conducted on the disc Df which is
mount ed on the Mighttcdn3hissinl ieyet 63 Af tHegirintiagimadsfefringrdisc Ta and the adhesive layer

d of the disc De. It should be noted that it is not necessary to adhere or arrange the
discs together in the vacuvmed atmosphere, and it is possible to adhere or arrange the
discs together in a state in which the adhesive layer d is slightly contacting the light

15 transmission layer c2 along with relatively rotating the discs with a rotation difference as
suggested by the applicant (for example, Japanese Patent Application, First Publication
No. H09-63127). In this case, it is preferable not to conduct the first hardening of the
adhesive layer d. Moreover, when the discs are adhered in the vacuumed atmosphere,
the swelling unhardened portion of the outside edge portion of the light transmission

20  layer c2 on the printing/transferring disc Ta is already flattened because of gravity;
therefore, it is possible to turn over so as to make the printing/transferring disc Ta upper
side and the disc De down side and to adhere the discs. A concrete example of the
vacuumed combining mechanism 161 is explained in a seventh embodiment.

[0083]

25 As shown in FIG. 6F, the disc Df which is made by adhering both the



a transparent material, which is shown in a circle, and which is included in
the turntable nmechanism 165, by radiating ultraviolet fromupside by a
hardening |ight radiation apparatus 167. In this second hardening step, the
hardening light is radiated from upside over all the adhesive |ayer d and
the light transm ssion |ayer c2; therefose, the 10 unhardened portions of
the adhesive layer d and the |ight transm ssion |ayer c2 are conpletely

har dened. [@O84k/fhnefedimngodifof TA Fid@Ehé Hisc O indrandierrdrbtosgonmablbaredkeamisng 165
operation is conducted is transferred onto the transportation |line 137 by
the transf ety e adddBnedhahlith 163N $heSpositfonneehias nifiabke medBaikibmalsoopghat i on of
transferring the disc Df fromthe turntable nmechanism 165 to the

transport atd,op,iié Hﬁcﬂ-ﬁﬂsn‘f‘gés R4k (RP SIrAd étﬂi&ngfz ab fh%’lﬁxfn‘?aftﬂé ngcﬁalﬂfsn{jii‘? De from

the transportation line 137 to t eturnt e nmechani sm 135 are

L SheCug L SRSt LT o R o W“Sfef

printing/transferri ng1 disc substrate T is renoved 20 fromthe lig
transmi Ssi ofPndugted or theydjsc:Dpwhich asymauriad an ¢ mounting tabe Nﬁs"lg@bﬁr’@?d&fml

| ayer a2 is printed on the light transm ssion |ayer c2. The peeling
mechani sm 1¥ttanspareniomethetiyl, edichtis shavedinfa arde, tand whichns fretuded din thei temmgable/ 3 and
175; peeling nmechanisms 177 and 179; and printing/transferring disc

renovi ng nmegbanahiiel 658 by adhtidJltrdvioleSfiord | upsiae b attRaciehiatlidht rddiion

transportation is conducted in a state in which the 25 prlntlng/transferrlng

disc Ta is ghafnloor H A% &egn&md&h@%st% thehlede HPRSE A1 1BA 52

operation o turnlng o] verse rever con verse and
reverse turnin befor p of the eeI| sn1171 SO
e To " ar r antebaeT i R an R va g o g e e Pamision e o bR Bradband « he
disc De at the | ower side. []0085] 5 As shown in FIG 7, the peellng

mechani ¥hs uniprdgaed partioaoefdhe adhesiye dayend and the light transmission layer c2 are

completely hardened.
[0084]
The disc Df (FIG. 6H) on which the second hardening operation is conducted is

transferred onto the transportation line 137 by the transfer arm 147B of the transfer

15  mechanism 147. Both an operation of transferring the disc Df from the turntable
mechanism 165 to the transportation line 137 and an operation of transferring the disc De
from the transportation line 137 to the turntable mechanism 135 are simultaneously
conducted by the transfer arm 147B and the transfer arm 147A of the transfer mechanism
147. As shown in FIG 61, next, the printing/transferring disc substrate T is removed

20 from the light transmission layer c2 by a peeling mechanism 171, and the second signal
layer a2 is printed on the light transmission layer ¢2. The peeling mechanism 171 is
roughly constituted from: two transfer mechanisms 173 and 175; peeling mechanisms
177 and 179; and printing/transferring disc removing mechanisms 181 and 183. It
should be noted that if the transportation is conducted in a state in which the

25  printing/transferring disc Ta is at a lower side and the disc De is at an upper side, an



operation at a next position when the discs Df are transferred fromthe
simul taneous transfer nechanisns 173 and 175. Wth respect to this peeling
operation, as proposed by the applicant (for exanple, Japanese Patent
Application, First Publication No. 2002-197731), a nechanical force is
applied between the printing/transferringgdisc 10 substrate T and the |ight
transm ssion layer c2 for printing/transferring froma center aperture side
of the di scop®fation of turningrebetsesensvevein dogdyted byithgnbversp anditeserse turding
conpressed air is supplied between them therefore, it is possible to

accur at el y aachagsi 169 befierela swiptdiohld peeling nieghéniéiad 71 s hswneeingatiche | i ght
transm ssion layer c2. It should be noted that the peeling nmechanism 171 is

not |im t edydfindRrahRrrifRSdisd e ATREDETeP Sad and AR DB 2RO Yower SR,
printing/transtérring disc substrate T which is peeled is renoved by the

printi ng/tr_amﬁéﬁrri ng di sc renovi ng nechani sns 181 and 183 at a next
posi tion. isc Df fromwhich the printing/transferring disc substrate T

is renoved and on  which the printing/transferring |ight transm ssjon |ayer
c2 is printed is 4 shawndn G, thj.peeg%map@@l 173 @ﬂiﬂéﬁ@?@%aaﬁqlwa he

transportation line 137 by the sinultaneous transfer 20 nechanisns 173 and
175. Nat ur abrleyationtat a dextqesibion avhen shadibesddicoe slapsferrechibrrthesintudtandoms peel i ng
mechani snms 177 and 179 fromthe transportation line 137. A concrete exanple

of the peel friigferpedoBatiGn®s 11y ndaavs. 1 ¥With fes?é(:ptcﬁihmq&teliﬂg apergtigh) abpepbadi ment .
[0086] In an interval froma position Z of the transportation line 137 to a

position Y 3 | | p : i J.8: L nansferred
gﬁéﬁgh%ﬁ&ﬁt (tf&aé}é?’g)glé, gﬁyaﬂ?ﬁe Pa@‘glt %L%)ghf‘:ﬂﬁmdf“ﬁﬁ Piflitatioh N’il

onto the di ting port _ 17A Sl rm1tan_eous transfer _
T7A ar e pr otlOBe R DR 2pua o Reiet o DAt R BAFelBRbid® Foli oo
on every second disc npunting portion 17A. On the disc nounting portion 17A
on whi cH t hibstrate Tagdthe Light tapymissen laypecfos prigting/iransfeTipe Mom: # cgnder
injection-nolded 5 is transferred by the transfer nmechani sm 15. Therefore,
t he di sc sudpettnetedddfitbe dise B slportion between them is peeled and separated, and
compressed air is supplied between them; therefore, it is possible to accurately and easily
peel without causing a bad influence on the light transmission layer c2. It should be
noted that the peeling mechanism 171 is not limited to be the peeling mechanism
15  described above. The printing/transferring disc substrate T which is peeled is removed
by the printing/transferring disc removing mechanisms 181 and 183 at a next position.
The disc Df from which the printing/transferring disc substrate T is removed and on
which the printing/transferring light transmission layer c2 is printed is called a disc Dg.
The disc Dg is transferred onto the transportation line 137 by the simultaneous transfer
20 mechanisms 173 and 175. Naturally, the discs Df are simultaneously transferred to the
peeling mechanisms 177 and 179 from the transportation line 137. A concrete example
of the peeling mechanisms 177 and 179 is explained in an eighth embodiment.
[0086]

In an interval from a position Z of the transportation line 137 to a position Y

25  of the transportation line 17, the disc Dg is transferred onto the disc mounting portion



on the every second disc nounting portion 17A. [0087] A transportation speed
of the transportation line 17 is variable; therefore, it is possible to be
applied to a production of the optical disc which has one or two signal 10
| ayers. Conpared to the production of the optical disc which has one signal
| ayer, in a case of the production of th® optical disc which has two signal
| ayers, by changing the transportation speed to be two tines faster, it is
possi bl e t olAh bethezinbangountranséar mechanisdi99c  lghs s shawviDvish ciblies; imaltiplef i r st
signal layer is fornmed and the disc Dg on which the second signal |ayer is

formed ont odishgoditiip postiois 1WA £0 prdvads] willfa pradetedmined ixporial addihendisc Dig i50088]
The layer formng apparatus 19 alternately forms the reflection layer bl on

the first $baflahoh8¥ey selonflaidclifostihg paHRALIALE B RRAE hébrfthEpoffrand. as

shown in FIG 6J, forfrs a second reflfection [ayer b2 which is nade from An,

A0 S A Mol ik 5 s b oML YL S R LANSET o8 rfefﬂgg Lo
Dg. [0089] In accordance with such a constitutjon an(s ogﬁr ation, i s not
necessary t’étfameVF‘HBYQWté%k‘ﬁﬁe&mes%ﬁlsnF &o-mi Heerelopa the disc SG?taQIStI%O%t%’duce

the optical disc of two signal |ayers; therefore, it is economcally

advant ageousn th2svErgeeaindsisc ﬁﬁhmtijigsmrtlilgl b.whi ch the second reflection |ayer
b2 is forned is called a disc Dh. Therefore, on the transportation |line 17
after the |ayes7formng apparatus 19, both the disc Da on which the
reflection layer bi is formed on the first signal layer al of the disc

substrate D and ¢ heughsnbibraiRedbt f MahfonalieRRRP0T ofriafs: BEafibied above.

when 5 a problemor t ccurs, the'disc saving portion 20 nounts both

the disc Daa ossﬁi)le to%c applied to a production of the optical disc which has one or two signal

10  layers. Compared to the production of the optical disc which has one signal layer, in a
case of the production of the optical disc which has two signal layers, by changing the
transportation speed to be two times faster, it is possible to alternately mount both the
disc substrate D on which the first signal layer is formed and the disc Dg on which the
second signal layer is formed onto the disc mounting portions 17A and to transport them.

15 [0088]

The layer forming apparatus 19 alternately forms the reflection layer b1 on the
first signal layer al of the disc substrate D shown in FIG. 4B and, as shown in FIG. 6J,
forms a second reflection layer b2 which is made from Au, Ag, Si, Al, Ag alloy, or the
like and which is semitransparent on the light transmission layer ¢2 which has the second

20  signal layer a2 of the disc Dg.

[0089]

In accordance with such a constitution and operation, it is not necessary to
provide an extra layer forming apparatus in order to produce the optical disc of two
signal layers; therefore, it is economically advantageous.

25 [0090]



disc Dh onto the nmounting portion 21A of the disc nounting rotation table 21
by using the transfer arm 23A of the transfer nmechanism 23. On the other
hand, when the problemor the like is resolved, both the disc Da and the
disc Dh are alternately transferred fromthe nounting portion 21A of the
disc nounting rotation table 21 to the 4f€ transportation line 17. [0091] At
the transfer position X of the transportation line 17, only the disc Dh is
transferred onto tThe discdbgspomwhithitbeisdconereZ@ctign kaljer b2 ia fisderd isredledmi disn 27.
The disc Da is transported as it is on the first transportation line 17.

Next, as shomn Theréfofs, oft the frditpdieationdite 17728686 1He I8ye@ forndi € hppakatdl & fbotts a
cover layer is fornmed on the semtransparent reflection |layer b2 by the

| i ght transglssi b OG: ' : b1 U] i ght
transm ol ot Ps R YR IEAREL: BT isorméu BTN s il 18 ol S ¢
transm ssion layer cl are alre expl ai in detail, in the second

erbod ment - dsaparaf & SdthSag e ReRbrS B poBearedabiarien o
case of one si gnal | ayer, the light 20 transm ssion layer cl _is thinner and
a t hi ckiess? pblearon thg like pecins thesdisoravingyrordons 20 moysts bpth the digg Ragdibg el y
100, um Next, as shown in FIG 6L, the first hardening step of the |Iight

t ransm ssi odisd¢ Bl @entocthe nouotisg poreidn By Atoli hehdiscanumting rogitibn tabdé 2t bpnsiagpar at us
55. Moreover, a second hardening step of the light transm ssion |ayer cl is

oper at ed bytht R@nstbedrBerd A8F the ahstEadb@ahR 20 P abmihedtief hadd)&viéhdke On Wwhi ch
the light transm ssion layer 25 cl is forned is called a disc Di. In the

Tant 1 anche Dt the HESIsTRRNGEo, Rl B RORR sRER Bisc B EFe dRml LT 7,
non: def ect | FESESSEARER eSO doMopIA bt PRE piale P SR E L IR G
| ayer is fornmed on the disc substrate if necessary. 5 [0092]
10  transportation line 17.
[0091]

At the transfer position X of the transportation line 17, only the disc Dh is
transferred onto the transportation line 29 by the transfer mechanism 27. The disc Da is
transported as it is on the first transportation line 17. Next, as shown in FIG. 6K, the

15  light transmission layer c1 which is a cover layer is formed on the semitransparent
reflection layer b2 by the light transmission layer forming portion 31. A constitution of
the light transmission layer forming portion 31 and a forming method of the light
transmission layer cl are already explained in detail in the second embodiment; therefore,
the explanation is omitted; however, compared to a case of one signal layer, the light

20  transmission layer cl is thinner and a thickness of the light transmission layers c1 plus c2
is approximately 100 um. Next, as shown in FIG. 6L, the first hardening step of the
light transmission layer c1 is operated by the hardening light radiation apparatus 55.
Moreover, a second hardening step of the light transmission layer c1 is operated by the

hardening light radiation apparatus 57. The disc on which the light transmission layer

25 clis formed is called a disc Di. In the same manner as described above, a hard coating



In accordance with the above-described steps, it is possible to produce the
optical disc which has two signal |ayers and which is applicable to

hi gh-density recording. In other words, in the present invention, by using
t he sane production apparatus, it is possible to selectively produce the
optical discs which have one signal 10 | gyer and/or two signal |ayers and
whi ch are applicable to high-density recording. [0093] It should be noted
that in thelaptrdyforoed onithelighd taostnissing $ayer ¢1 oithisadise B, kiter thats theliss Pids appl vy
ot her things in place of nechani snms or apparatuses such as: the cooling
mechani sm  inbgectddgit] alongvsith mshing ovaye diserDiiingetpoiibed ) bd hwomadfeaivieng | i ght
radi ati on 15 apparatus; the rotation operation portion for formng the

adhesi ve | _a%ﬁ%aactfoh@ dERERI Y B8uct BRIV a viiE-fePAIRE RlyLNE tOBEAAM BB isc |
Moreover, it is not always necessary to provide such’as: the disc saving

portion 20; e disc saving portion 59; the hardening |ight radiation
appar at us f%‘lltbgté%%fd}?ﬁs%ryt he first hardeni ng operation; and a

wat er-repel | ent layer form ng mechanism and it is possible to apply other
thi ngs whi cHO9%lhave different constitutions if necessary. Mreover, it is
possi bl e that the sinultaneous transfer nmechanismbe a pair of transfer
mechani snms whi ch dordecrdanae withthé eboveplesaitiedrstepal ibisgpossible topraduge ithe opposite
directions to each other. [Fourth enbodi nent] [0094] 25 This enbodi nment

expl ai ns anomicangikewhich thaevad el dafed Ardeshise aupdlibible ®Higilidemdy. | n an
expl anation below, FIG 8A and Bare referred to. FIG 8A and B are figures

whi ch show SReRATPIE or WSTRKe ik B0l ARERIY SHeAReLIAdhduling OPt1 ca

di sc production ar at us Inatter, only erence romthe second

enbodi ment %{p%ra ﬁ(sf)}t% S()esgibleSto[sgfi):gt?Jcly produce the optical discs which have one signal

10 layer and/or two signal layers and which are applicable to high-density recording.
[0093]

It should be noted that in the above-described embodiments, it is naturally
possible to apply other things in place of mechanisms or apparatuses such as: the cooling
mechanism; the light transmission layer forming portion; the hardening light radiation

15  apparatus; the rotation operation portion for forming the adhesive layer; the combining
mechanism; and the peeling mechanism. Moreover, it is not always necessary to
provide such as: the disc saving portion 20; the disc saving portion 59; the hardening
light radiation apparatus for conducting the first hardening operation; and a
water-repellent layer forming mechanism, and it is possible to apply other things which

20  have different constitutions if necessary. Moreover, it is possible that the simultaneous
transfer mechanism be a pair of transfer mechanisms which conduct a transfer operation
along with moving in opposite directions to each other.

[Fourth embodiment]
[0094]

25 This embodiment explains an example of the above-described second



Based on results of various experinents of the mask nmenber Ma in a case of
using the disc substrate D which has a dianeter of 120 nm w th respect to
both w which is an inner dianeter of the nask nenber Ma and Wwhich is an
out side dianeter of the disc substrate D, it was found that the inner

di aneter w should be equal to or nore thgg 10 90% of the outside dianeter W
of the disc substrate D and be in a region which is smaller than the

out si de di asebedimghiof It ke exiplgmation bstova FEG.BA WdB wrearefc@red\y.. FIG BAandhher

di ameter w of the mask menber Ma is smaller than 90% of the outside dianeter
Wof the didigarddsitieh shob aedamiile OOtht intisk GFiving rhechshib@hippied osheleptidgabm t he
nost outside edge area is not sem -cured or cured; therefore, there is a
possi bi | i tygisp tht'fb&zﬁ?ﬁraﬁfs%o! S HelifafRB Gnly difRfnged fordihd¥d6md r ed _

i nfl uence on tRe flatness of the Iight transm ssion |ayer cl. Mreover, if
an outside di B‘”(ﬁt er. of tlﬂe. sk menber Ma is smaller than the outside

di amet er W SFOHECH Ak CARIALET-at e D, in the first hardening step, by
radiating the hardening light directly or indirectly on an outside edge
surface df tI09% sc substrate D, the material formi ng the |ight

transm ssion |layer cl of the outside edge surface is sem -cured or 20 cured;
t heref ore, effect sBastd bheeshits ef varmus expengnesiteyf the maslethember My ihalchseart
greatly and it is not possible to sufficiently flatten the Iight

transni ssi ogsih@iRIdig! subdtfat&hohich hes N@ib@eter bD R0 ivhd, WvitheggiRet totbotlt Revidtmnet er
of the disc substrate D being smaller or larger than 120 mm if the inner

di t f ot IS i : Q.

cf foct s can 5a i e ARSI mitk hophE i BRI iy e dithery dre ST00,
drivi [ 5 d>5 l.ai ned in detail., Both th drivi
mechantsme. 82¢ a8 dvge el Bl iR B Bende OF sRend PERULIC SO P rasic
driving nmechanism 51 i s explained. The mask driving_ nmechanism5l is

const i t i ed 9Pehtheouisidedigmeter 5 obthe digsisubstrate Pjapd e dma segionwhich issmpaller ur al

object that is not shown in the figures; a vertically novable portion 518; a
than the outside diameter W of the disc substrate D (W >w = 0.9W). If the inner

diameter w of the mask member Ma is smaller than 90% of the outside diameter W of the
disc substrate D, a flat portion which is slightly inside from the most outside edge area is
not semi-cured or cured; therefore, there is a possibility in which this area is thin and

15  there is an undesired influence on the flatness of the light transmission layer cl.
Moreover, if an outside diameter of the mask member Ma is smaller than the outside
diameter W of the disc substrate D, in the first hardening step, by radiating the hardening
light directly or indirectly on an outside edge surface of the disc substrate D, the material
forming the light transmission layer c1 of the outside edge surface is semi-cured or

20 cured; therefore, effects of the first hardening step are reduced by half or greatly and it is
not possible to sufficiently flatten the light transmission layer c1. It should be noted

that with respect to the diameter of the disc substrate D being smaller or larger than 120
mm, if the inner diameter w of the mask member Ma is in the range (W > w = 0.9W),

the same effects can be obtained.

25  [0096]



gyrate drive portion 51C, rotationally/vertically novable portion 51D, a
mask supporting portion 51E and the like. The vertically novable portion
51B is constituted froman air cylinder 51Bb which has a cylinder rod 51Ba
that vertically noves by sucking and discharging the air, and the |like, and
the cylinder rod 51Ba extends upward al ofg with 10 piercing an aperture
portion of the base portion 51A. An upper portion of the cylinder rod Ba is
connected to the rRafewringnaFIG %@%rtﬁ‘i‘» wabk griving atsicbasms bandibewi a a
floating joint 51Bc. Mreover, the vertically novable portion 51B is
attached t oexphindibincietailor Boointhe kvasi righvirgamédiahisms St @pd €6 havsrihersaimé Bd whi ch
regulates a lower |imt of the mask nenber Ma and a danper-and- st opper

menber  S51BecdfitufiBRAhBeRTe &hly IHR3sk @Hdm%ﬁnéfdhlaﬁi@ﬁai ANis CRPIAREIWMIER: g Mask
menber Ma contacts the stopper nenber 51Bd, and the stopper nenber 51Bd and

t he danper-and-sto I. e o i ble to . nde.

hori zont al | @rq‘gfl%}pnegﬁﬁl r?nﬁi% é?n?%'g%ﬁgg{ﬁrfae%gﬁgﬁfggéﬁ Aﬁ%ug@ésrall?)} M %%es‘il tion
wi t hout |eaning. [00971 20 The gyrate _drive portion 51C is nainl

constit ut edst Tobigehthat 1ok shoyht w the figures;p Yeatigally gROPIC.ROTHER AHB & m 510
which can rotate this rotatable table 51Ca at a certain degree in both

di r ecti ons; gyaid duivggartidaAE; retatiomily attially eyeblatporion 8 Ik ermasktsepporting t he
rotatable table 51Ca and which rotates in accordance with rotation of the

rotatabl e pakibesPEChd tE@ﬁﬁe.OfTHeh%rtﬂﬁﬂ?' niok@bledoti B REonstitgrRa fdeh 410aig 0gS
of the gear 51 Da of 25 the rotationally and vertically novable portion 51D,

and a Shaft%ﬂfndk S BER icﬁ%apégiil&céaﬁdcﬂm%&%nﬁ&ngn{c%%}r gﬁ%@é’zﬁﬂ”d

vertically vabl e nechani sm Ich has a structure a radi al
At R R T e e R S R
portion 51Ea of the mask supporting portion_ 51E.  The mask_ supporting portion
5 51E | napﬁmng:@h@ertﬂﬁmﬁ% ghthe Pass portion Hldt | 4R usnerm&,rtl%ofgh@mém er
adj ust mrent nechani sm
rod Ba is connected to the rotationally and vertically movable portion 51D via a floating
joint 51Bc. Moreover, the vertically movable portion 51B is attached to the base
portion 51A and has both a stopper member 51Bd which regulates a lower limit of the
mask member Ma and a damper-and-stopper member 51Be for absorbing an impact and
15  vibration caused when the mask member Ma contacts the stopper member 51Bd, and the
stopper member 51Bd and the damper-and-stopper member 51Be make it possible to
stably and horizontally stop or maintain the mask member Ma at a lower limit position
without leaning.
[0097]
20 The gyrate drive portion 51C is mainly constituted from: a rotatable table
51Ca; a rotation drive mechanism 51Cb which can rotate this rotatable table 51Ca at a
certain degree in both directions; and a gear 51Cc in a circular shape which is connected
to the rotatable table 51Ca and which rotates in accordance with rotation of the rotatable

table 51Ca. Cogs of the gear 51Cc are engaged or geared to cogs of the gear 51 Da of

25  the rotationally and vertically movable portion 51D, and a shaft of the gear 51 Da is



51Eb such as a gonioneter which can adjust an angle of a direction froma
front surface to a back surface or the back surface to the front surface of
the mask nmenber Ma and an angle fromright to left or left to light on the
surface of the mask nenber Ma; a vertically fine-tuning nmechani sm51Ec; and
the Ii ke, and the mask nmenber Ma is connéBted to the 10 vertically
fine-tuning mechani sm51Ec and i s supported. [0098] An operation of the
mask dri vi ngonneethd i srat8ionaly exprertipadly meyable maeheniseS1ippsthichdber Ma i s set
at an origin point P1, the cylinder rod 51Ba of the vertically novable
portion 51Bsthgtura imwhichtagradial bdariap ahd a hiasarrivive dearpyp(hdt shdhenintfipard) se Db on
15 which the light transm ssion |ayer cl not shown in FIG 4Cis forned is

transferrededhgiftd.t MEhed OBMBRAN Ad Witidall) SnRAbleQnddhanis &t ADWR cBRRAfeAltdan 47,
the gyrate drive portion 51C of the masSk driving nechanism 51 starts noving

and its rotag; [ ' th I .51Ca at a
certain rota 1%; §§n§§hg§?{§? Hﬁﬁ%ﬁ‘g&s\%%ﬁaqgﬁ?éﬁ%géﬁ% llzbn‘,%h% ﬁltg%gg)lp 8ﬁk’?ﬂ8§13§% a
circular_sh .is rotated, the gear 51D of t rotational ly and vertically
20 novabl e Sﬁé"ﬁ ‘Bﬁng’l“@nﬁ%‘“%t %ﬁﬂg&ﬁe f"HéPﬂﬁ'é’Rﬁ 81 EREE a%&?‘%‘le(‘}hmﬁi@ni%n
rotated because the rotationally and vertically rotatable nechanism51Db is
rotated at allgh suthtasagonivthetargyhach canvaljush ek anglerbba divectignifeam pdrostippaceed by

t he mask supporting nmenber 51E is gyrated or noved on a arc line at a

predet er m negdh bavilsarfacnst thdibackaakCaresshie frvi susfagysfthe thadk membee Matimdanar c
line fromthe origin point P1 to a masking point P2 above the rotation 25

operation aQIP%E fbiSrighf t@Rfbraum td"fiéﬂi oft th! QI808c bf 1€ ndsk dmbed Bia; ue)éhicaH?

e
cylinder rod 59 51Ba of the vertical novable portion 51B noves downward by

DLl e P Bnghls S T SR R B P

menber Ma i S Con SO accurately parall el
or eovell * HEUGRM SRS PEOET S I ABOFLFPESL Ec adj usts the S hol ght so
as to be’ at a position which does not contact the upper surface of the disc
Db {0098]
An operation of the mask driving mechanism 51 is explained next. When the
mask member Ma is set at an origin point P1, the cylinder rod 51Ba of the vertically
movable portion 51B is in a state in which it has moved upward. When the disc Db on
15  which the light transmission layer c1 not shown in FIG. 4C is formed is transferred from
the transportation line 29 to the rotation apparatus 47, the gyrate drive portion 51C of the
mask driving mechanism 51 starts moving and its rotation drive mechanism 51Cb rotates
the rotatable table 51Ca at a certain rotation angle. Along with this operation, the gear
51 Cc in a circular shape is rotated, the gear 51D of the rotationally and vertically
20  movable portion 51D is rotated, the mask supporting portion 51E is rotated because the
rotationally and vertically rotatable mechanism 51Db is rotated at a predetermined angle,
the mask member Ma which is supported by the mask supporting member 51E is gyrated
or moved on a arc line at a predetermined angle, and the mask member Ma is gyrated or

moved on a arc line from the origin point P1 to a masking point P2 above the rotation

25  operation apparatus 47 as drawn with a broken line in FIG. 8B. Next, the cylinder rod



and which is very close to the upper surface of the disc Db. Therefore, when
the mask nenber Ma is at the masking position P2, both a center of the mask
menber Ma and a center of the disc Db are approxinmately at the sane
position or overl apped, and the mask nenber Ma is parallel to the disc Db
along with having a slight gap or intervgd between 10 them [0099] Wen the
hardeni ng |Iight such as W fromthe hardening |light radiation nechanism 55
shown i n FI33Bx dfshe watict] enbvebletpodion HB movendmwmwdrd by lagyetetarmingd anfeintli sc

Db via a blank portion T which is surrounded by the inner diameter w of the

mask 15 menfaghis Mep, 4d 4rgdle adjiment cftthomatit member Marié camlubied 8o ¥at) Makotht | on
51D, the mask supportl ng portion 51E, and the |ike are rai sed because the

cylinder rogaqdhBefberti céﬁ%t\%\g(b%}allg%()\r’trgg BRE bb‘lﬁ:f&lﬁaﬂ@ﬁﬁe uﬂgg@aﬁjuSMt the

mask menber Ma IS ralse e sane ti I's step, the

gyrate drive rtio erefor ear th ate
drive port i BH 8?? 885‘30"'?1%" f“‘iaﬁx fVIS'ﬁ'éI?Ig ﬁvlﬁﬂgﬁgﬁaﬁggﬁt@al |y
novabl e portion 51D are rotated and the mask nenber Ma is rotated at a

pr edet erni nidghd s peaec aositing whiclidass pebeanta theatpper sustage pEthe dissRiy . Just

after this step, the sinultaneous transfer mechani sm43 returns the disc Db
of the rot adndowhiclopercay tlose wpbauppensuditeaithe dibeDbr alfbgoforatwhen the mesk9. The
mask menber Ma is returned to the original position P1 shown in FIG 8B in

order to prapaber Mefs & thenbskdiy pRticH PDbotyLtdter biehohadk hé@b&TMA an@ghani sm
portion 53 conducts the sanme operatlons 60 as the mask transfer nechani sm

51; theref of&iter LPfheGitdR B! W%P g?gtgh, - samleft ogft{@n%gg%shegggﬁ% ]aghenbogskThl s

enbodi ment expl ai ns one exa ove- escrl ment .
In the expl ana%erof\qa is parngel 10 t%c disc ISI:) glE)relg {N?tfh(?lra(/%% ats?gh Fga%orglr'lbfervafgec%ween

10  them.
[0099]
When the hardening light such as UV from the hardening light radiation

mechanism 55 shown in FIG 3 is radiated on the light transmission layer c1 of the disc
Db via a blank portion T which is surrounded by the inner diameter w of the mask

15 member Ma, first, the rotationally and vertically movable portion 51D, the mask
supporting portion 51E, and the like are raised because the cylinder rod 51B of the
vertical drive portion 51B moves upward, and the mask member Ma is raised as well.
Almost at the same time as this step, the gyrate drive portion 51C moves; therefore, the
gear 51Cc of the gyrate drive portion 51C and the gear 51Da of the rotationally and

20  vertically movable portion 51D are rotated, and the mask member Ma is rotated at a
predetermined angle because the mask supporting member 51E is rotated.  Just after this
step, the simultaneous transfer mechanism 43 returns the disc Db of the rotation
operation apparatus 47 onto the transportation line 29. The mask member Ma is
returned to the original position P1 shown in FIG. 8B in order to prepare for a next

25  operation cycle. The mask transfer mechanism portion 53 conducts the same operations



one exanpl e of the hardening light radiation apparatus which is applied to
the optical disc production apparatus 300. Hereinafter, only differences
fromthe second enbodi nent are explained. [0101] 10 In the above-descri bed
second hardening step, in order to radiate the hardening Ilight fromthe
upper side of the disc Db as shown in FI& 4E, the hardening |ight

radi ati on apparatus 57 like a flash | anp apparatus is provi ded above the
har deni ng 3sdbé masintrafsf¢rimecchrpismfds thetdfore, thepaploatam islouted.n FI G 9A-C. As
shown in FIG 9B which is an outline figure, the hardening |light radiation
appar at us S[Fiftiseiboditieht)t ed from 15 a shell enclosure portion 57A which is
a shading cover; a hardening light lanp 57B such as a flash lanp that is
provi ded ingng the shell enclosure portion 57A; an exhaust portion 57C
such as a f whi ch |s provi ded at an upper portion of the sheII encl osure

i 57A d d
oo 11 - o BRCCP RO fab o S BN O AESbAIE) o
extends from an |n5|de wal | 20 of the shell enclosure portion 57A to an
i nsi de di r eenbtimsnty I thesxplappm elond IGdhdemiensiered it IHFpoAfashogsd a

reflection plate portion 57E which reflects the light from the hardening
| i ght | anp &¥Bxawmplk ofithe barflenieg bightpediafiemapplaratirewbiich as diplied toothdeptitad har den
or cure an unhardened portion of the light transm ssion |ayer cl adhered on

the cir cunf gisepoau@dntdppiratVi3000V Hereir {81 adlyndiffé@atesTrdm il eond ded at a
| ower surface of 25 the shell enclosure portion 57A in order to inprove the

shadi ng ef f gabodidbbihé dto 61 other portions, a shutter nermber 58
whi ch cooper at es1 vv]itlﬁﬁ ?ﬁg S éII encl osure portion 57A is provided so as to

forma ti ghtdq\f @I osed space in order to prevent the hardening I|ight from
| eaki ng. Wt 9 spect to the shutter nenber 58 which is not explained in
details; the shutter nenber 58 is constituted fromtwo shadi ng pl ates 58a
and 58biGni ch 5 arlB tiARANFSCEbR] aFanY BaiAning sieby MaRdor4n gkt Hedrdegne
agai nst a forwarding direction of the

light from the upper side of the disc Db as shown in FIG. 4E, the hardening light

radiation apparatus 57 like a flash lamp apparatus is provided above the hardening
position of the transportation line 29 as shown in FIG. 9A-C.  As shown in FIG 9B
which is an outline figure, the hardening light radiation apparatus 57 is constituted from:
15  ashell enclosure portion 57A which is a shading cover; a hardening light lamp 57B such
as a flash lamp that is provided inside the shell enclosure portion 57A; an exhaust portion
57C such as a fan which is provided at an upper portion of the shell enclosure portion
57A and which exhausts in order to prevent an inside temperature from rising
unnecessarily higher; a lamp supporting portion 57D which extends from an inside wall
20 of the shell enclosure portion 57A to an inside direction and which supports the
hardening light lamp 57B; and a reflection plate portion 57E which reflects the light from
the hardening light lamp 57B to a circumference portion of the disc Db in order to harden
or cure an unhardened portion of the light transmission layer c1 adhered on the
circumference portion. Moreover, a shading seal 57F is provided at a lower surface of

25  the shell enclosure portion 57A in order to improve the shading effect. With respect to



transportation line 29; portions which contact a cylindrical axis portion
29b of the nounting table 29a of the transport line 29 are notch portions
which are in a semcircular shape; and on the other hand, two shadi ng

pl ates 58a and 58b contact each other at portions, upside of one of the
plates is thinner at the contacting portgpn by cutting off or 10 grinding
and downsi de of another shading plate is thinner at the contacting portion
by cutti ngotbérfpostiongy a shditteg miember 5@ which covperhiap witheéheigielldackmare tpogiodownsi de
at the contacting portions. [0102] The hardening |light radiation apparatus
57 is constjrAlisgioddedsd dsqo Bernad tightlocloddd spydrciirodd@ us bievomuie hfrdadilg down i n
accordance with the intermttent transportation operation of the

transpor t at i@ dohRaRfls. 20AEGRCH Bind HRRSPAEBL] ?ﬁﬁhicﬁf}s A3 dxplaftlia t ent | y

stops, as shown in Fl A and t he hardenl ng radi at1 on apparatus 57

noves down reach S pr ede e, . the
shadi ng pl aqeg%l 5L’l’§ QH 5%8 1%801%9%% B\!ﬁpél’?haﬂd %#b Y{glé:f‘ti ons
above the nounting table 29a of the 20 transportatl on line 29 and which are
posi ti ored &FMPVa '915 cloandsforthiin aright angle digectign agyynst faimeardingygirection of the
transportation, respectively nove to right angle directions (directions of
arr ows) agaﬁrmpontmh)nfl'mﬂ\ﬁ&rpkbrtignsjwh'ebtcbmactca‘cyﬂihléricaian'smrti(atlﬁlbmflthme 29. The
shadi ng seal 57F of a bottomend of the shell enclosure portion 57A

contacts t hﬁéobhﬁlﬂ%l’talﬂa nhaeethefirahport 1SRUA% 66 ndRh PoitRins Mhiddte i€ sdrhigfied
cl osed space is rmed. Inside this tightly closed 25 space, the disc

mounti ng reggy é“ape oBEothdth agtgimaﬁhgé,fa% iz Elssi) @oﬁt?éﬁto%ﬁ]él% ﬁtthglhatt he 62

hardening |1 ght [anp 57B ra travi o ray ar deni ng
i ght | 57..d d tQ t he fl ht t I
o o %sons;hﬁs%@%éféq%.cmeﬁg%&s o L oA R AT ..

portion S57E radiate on the |ig transm ssion | ayer whi ch |s forrred on the
ci r cunf ¥} engténdieg @nwwrtsrﬂémfaa?@er shrdingipltie isshinperad thescaniactipg pertiondyhar dened
overall and beconmes the light transm ssion |ayer. At this

cutting off or grinding in order to overlap the upside and the downside at the contacting

portions.
[(0102]
The hardening light radiation apparatus 57 is constituted so as to be able to

15  synchronously move up and down in accordance with the intermittent transportation
operation of the transportation line 29, and when the transportation line 29 intermittently
stops, as shown in FIG. 9A and B, the hardening light radiation apparatus 57 moves down
until it reaches a predetermined position. At this time, the shading plates 58a and 58b
of the shutter member 58 which are at positions above the mounting table 29a of the

20  transportation line 29 and which are positioned with a gap or an interval so as not to
prevent the transportation, respectively move to right angle directions (directions of
arrows) against the forwarding direction of the transportation line 29. The shading seal
57F of a bottom end of the shell enclosure portion 57A contacts the upper surface of the
shutter material 58 and the tightly closed space is formed. Inside this tightly closed

25  space, the disc mounting receiving base 29a and the disc Db exist. In this state, the



time, the exhaust portion 57C exhausts the air in the tightly cl osed space.
[0103] After finishing radiation of ultraviolet rays fromthe hardening
light lanmp 57B, both the hardening |light radiation apparatus 57 and the
shutter nenber 58 approximately 10 sinultaneously start operations, the
hardeni ng |ight radiation apparatus 57 npyes upward, and the shutter nenber
58 noves at a right angle against a transportation direction of the

t ranspor t athadeninglegt? Sarn §7B radiates. o plissiltravidict wy thicom thefhardemingy lighivlanvh®h t he
hardening |ight radiation apparatus 57 and the shutter nenber 58 return to

the ori gi nadirqefl$ rddisiesoento theefldt lighsparsiadsiconalérme of g disé Bbf sndithansportati on.
The hardening |ight radiation 15 apparatus 57 and the shutter nenber 58

prepare foryapebRt k 9%&%;&3;@5&&&%&1 plhfergoﬁiom}aaiaee &P st and from
FIG9C that 1t Is appropriaté if two shading plates 58a and b of the

shutter nenper 58.face each other al o with. havin dj nce,.or. an
Thterval T DYRRTRionaie SRCh S s R el blier e BB R0 P UieBG
Utraviaolet rays are not radiated on the transpgortation |jne 29 because of
the shut ertr3psppsiondayerihbardensd overall and beeqiesgbg lightdrangmissiopdayer. pat this
tenperature of the transportation line 29 rising. [Sixth enbodi nent] [0104]
Thi s enbodi imatthespiaastporidoneS Kxarhphsts tfe aihia thdbvglslyodesedispaat. t hi r d
enbodiment. In the foll ow ng explanation, FIG 6A-E, FIG 10A and B are

referred to.[018§ FIG 6A is a figure show ng production steps of producing
optical discs including two 63 signal |ayers applicable to high-density

recording. £ G 10 dnRufialiafth SPuRAIN Goys Borp IR Genfife kg table

applied to the optical dis uct1 on appar resent
i‘ g\tjrenﬁrioazi i lkogﬁﬁgchlaggenﬁ‘lsg 1?&?%diz&tﬂ)n@pgara&1?s’ ’57tap18 tltleusfhmtgrbrlngm &© a'Bp?onzgil%‘g’tSelyhas
10  simultaneously start operations, the hardening light radiation apparatus 57 moves upward,
and the shutter member 58 moves at a right angle against a transportation direction of the
transportation line 29 that is an opposite direction of the arrow. When the hardening
light radiation apparatus 57 and the shutter member 58 return to the original positions,
the transportation line 29 restarts transportation. The hardening light radiation
15  apparatus 57 and the shutter member 58 prepare for operations of a next cycle. Itis
possible to understand from FIG 9C that it is appropriate if two shading plates 58a and
58b of the shutter member 58 face each other along with having a distance or an interval
by which both of them do not contact the mounting table 29a. Ultraviolet rays are not
radiated on the transportation line 29 because of the shutter member 58; therefore, it is
20  possible to prevent the temperature of the transportation line 29 rising.
[Sixth embodiment)]
[0104]
This embodiment explains one example of the above-described third

embodiment. In the following explanation, FIG. 6A-E, FIG 10A and B are referred to.

25 FIG 6Ais a figure showing production steps of producing optical discs including two



135A at 90-degree intervals. The nounting table 135A is made from a

heat -resistant |ight transm ssion material such as quartz, and the discs De
are mounted on two of four facing nounting tables 135A. The
printing/transferring discs Ta descri bed above are transferred onto two
enpty nmounting tables 135A on which the gssc De is not nmounted 10 fromthe
transportation line 117. As shown in FIG 10A, on an upper surface of each
mount i ng t abigmal 136w, apphieabde foshigh-demsityregugdipgr t FBR 1PA aad B am figusesshosinge edge
portion, the mask nenber Ma is provided. The centering portion P is

const i t ut edarf ¢xampikodfa mositilg tabldiappliqiantthoaptiRal discp@dpétivnpphiaai 3B0.of W t h
respect to both cases of the disc De and the printing/transferring disc Ta,
the outsi dejhedgReRQnidn@BnOf the disc is supported by the 15 mask menber M,
and the inside edge portion of the disc is supported by the small disc
portion Pa. btmgs preferable that the centering portion P be made fromthe
sane materi a]s the nmounting table 135A. [0106] Along with intermttent
rotation of the turntable nechanism 13 at a next 0 position froma

posi tior where t he ORI IR G ln Hiedbinitaple mrechamsm {35 éa%fﬁgm@w@algftala%sthe
transportation line 137, as shown in FIG 6D and 6E, a first hardening step
i s perfornetB5A at Sdegrectintedatd. nJheinghiintiog ¢able$334visimagie fzorh arhdatriesigtahi ght

radi ati on apparatus 149 provided under it is radiated on both the adhesive

|l ayer d of HLifte tehsais§en ateriadSudhi a8 uartz, a0 $id disds@e 4raYisuntd odf twiohe four
printing/transferring disc Ta which are not shaded or covered 25 by the mask

menber Ma (fééafg%é’unﬁng%ws%lms ﬁ@%%tihg/trﬁg%%%g%iscl Ith Bedckibed atisbe aRAr deni ng

step i s conducted through the nounting tab Wis an outside dianeter

of the disc, substrate D and w is..an, innerd aneter . of . mask e r M.
"n gener at Tt q AfhufhdymaRE sapRtasch PAEh ek B B A
operation apparatus 125 conducts a hjgh speed rotation operation, conpared
to the Hhsi Hemghs trprsportatiaingddds s Asshowm kit ilf sB“%PPR%ﬁ“@?CCtogéa%hesi ve

| ayer d or the light transmi ssion layer c2 is larger, and if it is
mounting table 135A, there is a centering portion P, and on its outside edge portion, the

mask member Ma is provided. The centering portion P is constituted from both a small
disc portion Pa and a pin portion Pb. With respect to both cases of the disc De and the
printing/transferring disc Ta, the outside edge portion of the disc is supported by the

15 mask member Ma, and the inside edge portion of the disc is supported by the small disc
portion Pa. It is preferable that the centering portion P be made from the same material
as the mounting table 135A.

[0106]
Along with intermittent rotation of the turntable mechanism 135, at a next

20  position from a position where the printing/transferring disc Ta is transferred from the
transportation line 137, as shown in FIG. 6D and 6E, a first hardening step is performed
in which hardening light such as UV from a hardening light radiation apparatus 149
provided under it is radiated on both the adhesive layer d of the disc De and the light

transmission layer c2 of the printing/transferring disc Ta which are not shaded or covered

25 by the mask member Ma (W >w = 0.9W) such as shown in FIG. 10B. This first



adhered or conbined, it causes an non-uniformlayer thickness distribution.
In this enbodinent, it is possible to obtain the sane effects as shown in
the fourth enbodi nent in which the mask nenber Ma is applied, and noreover,
the outside edge portion is nmintained in a sem-cured or cured state by
usi ng the mask nmenber Ma; therefore, it g6 10 possible to achieve a uniform
| ayer thickness distribution between the inside edge portion and the

out si de eddmrgaming siep whvenducted thranghihewadumtingadbleri8fA. | W sshamuludsidediameed t hat
in this enbodinent, the light is not directly radiated on the adhesive
layer d or g¢fhBe His@Ribstrhte ay St #51sQR il AianfelerasTdhd Maslo@eabedMandid galetay, vi a
the transparent nmounting table 135A and the disc substrate D or the

printing/trapgfies Eénﬂ?nc?ilﬁ%vlﬁéﬂ)%&h’éﬂh?aﬂ?r th@?&t&idﬁrcﬁyerdtf‘on ag AP a5§ b&hﬁlcls

achi eve the nost prefe I'e vi'scosity for comb |n|ng or her1 ng bot

adhesive layger,d a ht transm her

[ Seventh e @ ?]IOtaFBll akeqh 5013%%@%%@’&1“% agtﬁg;icg% O&SI?%e
above-descri bed th| rd 20, enbodinent. In this errbodl rrent FIG 1l1A and Bare
referred t oPortprphthe adhegivg layes d w.twgg tigpsTRigSiOn Sikebereisdargmprd it onbi ni ng
or adhering the disc that is applied for the optical disc production

appar at us 3@lhere@ur gonibinkériecmwes sy mm-ghiforinHayat tickmeds disiitbutior.  xdpisai ned

bel ow. [0108] 25 Referring to FIG 11A and B, an exanpl e of conbining or

adhering i %xﬁbcﬁﬁrnerﬁ?ﬁhﬁé@ﬂsblﬁleet&@bﬁirﬂﬂﬁ-saﬂne eftbéts ad ddwrl it@he fourth embodiment
printing/transferring disc Ta is set at an upside and the disc De is set at

a downsi de g % iBPing nﬁséﬁm&g&[ -iégfgn(?ﬁmm@lr Bt JuPgsd &?e d)ort}_(ﬂxgr efore,

printing/transterring disc su going to be reno it
is not necess

center aperTdP r“¥°3n‘8 atssﬁl@‘ B“IICP ke C'fr89 eté’get %g‘%i’géﬁe Eﬁ‘ga%{‘ Iﬂgen © g}‘as ﬁéﬁjﬁf?fg IIDh
Ther ef Olr()e Igoosglbﬁaxtg g}gllngve ;Aﬂrirf]or}nhliyérntﬂl%kness distribution between the inside edge portion
and the outside edge portion when it is combined or adhered. It should be noted that in
this embodiment, the light is not directly radiated on the adhesive layer d or the light
transmission layer c2 and is radiated indirectly via the transparent mounting table 135A
and the disc substrate D or the printing/transferring disc substrate T; therefore, it is
15  possible to achieve the most preferable viscosity for combining or adhering both the
adhesive layer d and the light transmission layer c2 together later.
[Seventh embodiment]
[0107]
This embodiment explains one example of the above-described third
20 embodiment. In this embodiment, FIG 11A and B are referred to. FIG 11A and B are
figures which show one example of combining or adhering the disc that is applied for the
optical disc production apparatus 300. Only differences from the third embodiment are
explained below.

[0108]

25 Referring to FIG. 11A and B, an example of combining or adhering in a



di aneter of the center aperture of the disc substrate Dis 15 mm it is
possible to set the inner dianmeter of the printing/transferring disc Ta
smal | er such as 10 mm and to conbine or adhere in a state in which the
printing/transferring disc Ta is at the upside and the disc Deis at the
downside. FIG 11A shows a position a ofgghe turntable mechanism 159 in 10
FIG 3. A center nenber 159B which extends upward in the figure froma
center of tweuuniisexpl@oal. vilnFlGadd, iePaintingftheasfering dsl B issetwnn spsids9,
provides a |l arge dianeter portion 159B1 and a snall dianeter portion 159B2,
and a | evelandithd giseDeqs @6t 4 aswishi®Ehd toxh 5 heReirye@fibinte of &dh@feddtbgdiBirer
portion 159B1 and the small dianeter portion 159B2. The | arge di aneter

L59BL has arfl aiifgliaiefihe disd @blRIie RTBLbIRE 1 BORMIdIRIRAERIe APRIY © 15

which is 15 sc substrate D, e sna di amet er 159B2 has a

dianeter which is rather snaller than.the . .center erture ich is, 10 mm of
the  pri nt i srerieh e bE huSHF ditlayiso PP iAnBT SR or et ansile 2agin <

provi ded so.as to nove downward uPon receiving a pressure fromthe upside
in the Pi guike take theosags asdhe dige sibstrate - n elhsrgigien far example; whededunss of
elasticity of a coil spring or the Iike which is not 20 shown in figures
upon bei ng dishetaseittht cemter dpertpread shi disc sybst&9 D sl Sshmit i$ poskibla tokittheon t he
di sc receiving base 159A, the disc De is nounted along with setting the

adhesi ve | aygér dlath@er s¥the Pt/ traRebriNedRE T AN tsuan s BY foind) nd iSE€ombide | S
supported by the level difference portion 159B3 of the center nmenber 159B

al ong 25 W&rﬁdﬁ@r%gxgﬁgtalehg glvﬂiamhe?Fiﬂﬂﬁ@rﬁﬁ%ﬁr@igk@fs@ﬁqgatftgggﬁﬂdégﬁ'}éﬁf\pl@gﬁ% In

this state, in order to prevent the a ve | ayer (
i 500 posi F Bt O Eisepy eGP PAHPR & Ch i P& MR FLl ot
position separated by a predeterm ned distance fromthe disc De. In_this
state, 1o nl‘plﬁ anspsertehgempet hYBywhichiestends wpward dn thefigure framageatespEtigni sm
159 in FIG 3, a 5 pressurization portion 161A noves downward as shown by an
arrow and tdisc receiving base 159A on the turntable mechanism 159, provides a large diameter
portion 159B1 and a small diameter portion 159B2, and a level difference portion 15983
exists between the large diameter portion 159B1 and the small diameter portion 159B2.
The large diameter 159B1 has a diameter which is rather smaller than the center aperture
15  which is 15 mm of the disc substrate D, and the small diameter 159B2 has a diameter
which is rather smaller than the center aperture which is 10 mm of the
printing/transferring disc substrate T. The center member 159B is provided so as to
move downward upon receiving a pressure from the upside in the figure and so as to
return to the original position because of elasticity of a coil spring or the like which is not
20  shown in figures upon being released from the pressure.
[0109]
As shown in FIG 11A, on the disc receiving base 159A, the disc De is mounted
along with setting the adhesive layer d facing upward, and the printing/transferring disc

Ta is supported by the level difference portion 159B3 of the center member 159B along

25  with setting the light transmission layer ¢2 facing downward. In this state, in order to



printing/transferring disc Ta is pushed down in a downward direction in the
figure. At this tinme the center nenber 159B noves down together. Along with
this operation, as shown in FIG 11B, the light transm ssion |ayer c2 of
the printing/transferring disc Ta is pushed onto the adhesive |ayer d, and
the adhesive layer d and the |ight transgission 10 |ayer c2 are conbined and
adhered. It is possible that the pressurization portion 161A be such as a

flat gl ass pleadn® thetadhbsite pEed afdl @t Gight tréhshiyRidndhyed cREfind celtadtigoe a
cylinder apparatus for pushing up and down the plate. [Ei ghth enbodi nent]

[0110] 15 T&Hn?er%fg?ﬂﬁkmlseﬁiﬁlrﬁiséﬁ %ﬁémegyrﬁim ibgdi'ﬁsfark tbed third
enbodinent. In this enbodi nment, 12A and are referre FIG 12A and

Bare fig m%{a%lbe%vgt@%gaﬁo%%%@dg o JEPRANNGY RESIcL A THIT. NG G 1

printi ng/trans erring*drsc s € optlcaf3 I'sSC pro uctlon
appar at us 300. di fferences fro the i nt are explajlned
bel ow. 20 [%&ti’lﬁw\’ﬁéﬂﬁi&ﬂl?&ﬁj’ tﬁﬁﬁ%‘%? 1, 385C 9 g‘%‘h‘&‘%‘“&&%ﬁ@ e‘lnﬂ"ﬁ 3,2
mechani sm 171 have the sane constitution; therefore only the peeling

appar at Js 1messusizaiqnl portiend1 6 TFamodésstownvaréd ayshogvmzpsan arrmnand thehe peel i ng
apparatus 177 has multiple suction apertures connected to a suction

appar at us WhrinthhgjteanefetrimphdiveTa i3 publiedfdogurias donhwazd piessionlie thedfigiiek 26 t he
disc Df which is going to be nounted by applying a predetermnined or |arger

sucki ng 67 e meentls GRAEF 1997 fBFectichin foBAREY1 DoREHAN 1T BperdGat e

menber 177 extending upward in the f |gure| provi de simlar to

nb

AR DA et faﬂsanagr%%sezfmgﬁ*#gaﬁ’@sﬂizm
177B3 177B1 5

AR RN RN R R S

10 layer c2 are combined and adhered. It is possible that the pressurization portion 161A
be such as a flat glass plate, a flat metal plate or a synthetic resin plate and a cylinder
apparatus for pushing up and down the plate.

{Eighth embodiment]
[0110]

15 This embodiment explains one example of the above-described third
embodiment. In this embodiment, FIG. 12A and B are referred to. FIG. 12A and B are
figures showing an example of detaching, peeling or removing of the
printing/transferring disc substrate applied to the optical disc production apparatus 300.
Only differences from the third embodiment are explained below.

20 [0111]

The peeling apparatuses 177 and 179 of the peeling mechanism 171 have the
same constitution; therefore only the peeling apparatus 177 is explained. The disc
receiving base 177A of the peeling apparatus 177 has multiple suction apertures
connected to a suction apparatus which is not shown in the figures and is possible to suck

25  the disc Df which is going to be mounted by applying a predetermined or larger sucking



down by using a driving apparatus which is not shown in the figures. The
| arge dianmeter 177B1 has a dianeter which is rather smaller than the center
aperture which is 15 mmof the disc substrate D, and the small dianeter
177B2 has a dianeter which is rather smaller than the center aperture which
is 10 nmof the printing/transferring digg 10 substrate T. [0112] As shown
in FIG 12A, when the disc Df which is made by conbining or adhering both the

di sc De whifokcehagittaen@tlbebt diclrénedringlbisadi7ng, upsédnanbert 179 extending
printing/transferring disc Ta which has the light transm ssion |ayer c2

fac ng downiyayfld in e HeSrdBURSASLAO il 16in8 Refiechbibad DEIGOMATAFIGR Adr | Vi ng

apparatus which is not” shown in figures rai ses the center nember By

A0S e RS Ron FrASY 50 P Bl o8 9mSald p%slfas

portion 1778 rai'ses pr| |ng ransterrin rdted.
However , escri bed above,  the S su d the dISC r I,ving
base 177A; ft"g‘é‘rlé‘r’% fergceqiogign W?iﬁ%lﬁwtws@bﬁ]ﬁﬁﬂg? 1amE (s ATt the 20
prlntlng/transferrlng disc substrate T and the light transmission |ayer c2,
that is,5 a gndrth¢ emall diaimeter ipagionly 782al Ths cereiraembe 19/Bamgbla to Weve uperd i ng
is caused froman area around the center aperture of the

printing/trduvaf gy idinga diising hppanals paedh 8 Gol shovariduled fighred. arHellaige however,
if it is rather difficult to peel as disclosed in the invention of the

above- descraﬁﬂ@tef Fhd 'lgc?atme;@maﬁerrtﬁﬁn ﬁegkme@é PRrd BhichFs 63127,

it is 25 p055|b eto b ow or |sc arge t he conpresse air o a portion of

{ransm ssi o Tay Sy hESish R AR f SFyEHRERL 3Tz B @lﬁglfeef%éch e is

possible to eI at a time by using the force of the npressed air. 5
| NDUSTRI AL TAHIOF polisyr thapythe ceiferapertire which is 10 mm of the prmtmg/transfemng disc

10 substrate T.
[0112]

As shown in FIG. 12A, when the disc Df which is made by combining or
adhering both the disc De which has the adhesive layer d facing upward and the
printing/transferring disc Ta which has the light transmission layer ¢2 facing downward,

15  is mounted on the disc receiving base 177A, the driving apparatus which is not shown in
figures raises the center member 177B. By raising the center member 177B, a force by
which the level difference portion 177B raises the printing/transferring disc T upward is
generated. However, as described above, the disc De is sucked by the disc receiving
base 177A; therefore, as shown in FIG 12B, peeling is caused between the

20  printing/transferring disc substrate T and the light transmission layer c2, that is, a portion
which has the smallest adhesive strength. This peeling is caused from an area around
the center aperture of the printing/transferring disc Ta and peeling is conducted at a time;
however, if it is rather difficult to peel, as disclosed in the invention of the
above-described Japanese Patent Application, First Publication No. 09-63127, it is

25  possible to blow or discharge the compressed air to a portion of both the



In accordance with the present invention, it is possible to produce both a
optical disc including one signal |ayer which is applicable to high-density
recording with high quality, and an optical disc including two signa

| ayers which is applicable to 10 high-density recording with high quality,
selectively or in accordance with the usgg's designation by using one
apparatus, and noreover, it is possible to provide a production apparatus
whi ch i s ecwimimgdmnkfgrragdist abstoats T ag thodlighit MBndmisginn dgyei cafrouhi the cgntarduct i on
apparatus whi ch produces an optical disc that has one or two signal |ayers,
conpri si Ng: mbmBerf 1778 asd Gofore Ay & pdsSibl¥i t0 Geclet A ameshy W Cihe Torcesf thef | 1 St
signal layer on a disc substrate; a layer form ng nmechani sm which

sel ectively, BRe@afirst reflection layer on the first signal |ayer on the
di sc substrate or a second reflection |layer on a second signal |ayer that
is formed on the first reflection layer; 10 a second signal |ayer formng
mechani sm whi ch fornms the second signal |layer on the disc substrate on
which the first reflection layer is fornmed on the first signal |ayer; a

li ght transnission |ayer formNPUHHALARIWMGABLAE s a 1ight transnission
| ayer on the first reflection layer or on the second reflection | ayer; a
first trans®t3jati on mechanismin a | ooped shape which is provided close to
15 the first signal |layer form ng nmechanism the |layer form ng mechani sm
the second signal InhkeyedantcewithiBe PSR MveRliaw Gt is pBsdiblg s plodadestotisai on | ayer
form ng nechanism and which transports the disc substrate; a second
transport at am i I Sthibi. I ism
that [ anapor cal g ameRn Sanalafianich & opRelt)d &bl BANT reore WA =3
‘;gggﬁg ; §?| fgh fqgﬁit{;,g@gfanl%'gﬁé‘a"i"disk? GlaifE b Siglh Gy BRI} Hrtlatiftsh the

10 high-density recording with high quality, selectively or in accordance with the user’s

designation by using one apparatus, and moreover, it is possible to provide a production

apparatus which is economically advantageous.



formed to the light transm ssion |ayer form ng mechanism a first transfer
mechani sm whi ch transfers the disc substrate on which the first signal

| ayer is formed to the first transportati on nechanism a second transfer
mechani smthat selectively transfers the disc substrate 25 transferred by
the first transportati on mechani smon wheh the first reflection layer is 70
formed on the first signal |layer or the disc substrate on which the second
reflection layer is forned to the seddadIM$ansportati on nmechani sm and a
third transfer nechanismthat transfers the disc substrate transferred by
the first transportation nmechanismon which the first reflection |layer is
formed on the first 5 signal layer to the second signal |ayer formng

mechani sm and hapucRARR RoSd R ofbfuS WARH b8l Bpithi bIe ke eANShcS! gnal

| ayer is formed by the second sign | ayer formng mnmechanismto the first

transportatjon ni s : H‘% optical disc production apparatus according
to claim Ldr? 8?%?’%1,81&%&{?#0@511 0 optical disc with one signal |ayer is

produced: the second sign | ayer, form ng mechanismis. stopped; the |ayer
f or ni ngnechani s maffgﬁtrﬁsgr@ﬂjayert%@nm@r@qcha@ﬁméﬁl%Fpmlafefmfo%g!taﬁ g‘yali R
substrate; the second transfer nmechanismtransfers the disc substrate on
whi ch t he fdiscssubsitle;ref | ection layer is fornmed to the second transportation
mechani sm and the light transm ssion |ayer form ng mechanismforns the

| i ght transm ssi oa layedY&nii$inebhdnsnawhithaelebayedy feamstafirsf feflsétiondéyegohi on
| ayer of the disc substrate. 3. The optical disc production apparatus

accordi ng tge Eké@kf?ﬁ{ lam%thlé]disc‘."é'lﬁ){gtrﬁtQ ®ra g&oﬂﬁ}r&ﬁ&kioﬁ 188r ¥ b Redof sphanal

| ayers is produced, in a portion of an interval of the“first transportation

mechani sm ;bot he. di s bst r at n ich the first signal layer is
fornmed and l?%céq}&aﬁéscfoﬁﬁ‘g?ﬁQ}ezé%tﬁreﬁﬁﬁ%)ﬁwwg’ second signal layer is further

formed are
1% a second signal layer forming mechanism which forms the second signal layer

on the disc substrate on which the first reflection layer is formed on the first signal layer;
a light transmission layer forming mechanism which forms a light transmission
layer on the first reflection layer or on the second reflection layer;
a first transportation mechanism in a looped shape which is provided close to
15  the first signal layer forming mechanism, the layer forming mechanism, the second signal
layer forming mechanism and the light transmission layer forming mechanism, and
which transports the disc substrate;
a second transportation mechanism provided close to the first transport
mechanism that transports the disc substrate on which the first reflection layer is formed
20  on the first signal layer or the disc substrate on which the second reflection layer is
formed to the light transmission layer forming mechanism;
a first transfer mechanism which transfers the disc substrate on which the first
signal layer is formed to the first transportation mechanism;
a second transfer mechanism that selectively transfers the disc substrate

25  transferred by the first transportation mechanism on which the first reflection layer is



transported alternatively. 25 4. The optical disc production apparatus
according to claiml1, wherein, the light 71 transm ssion |ayer formng
mechani sm further conprises: a rotation operation apparatus which extends
liquid material for formng the |I|ight transm ssion |ayer on the first
reflection |ayer or the second reflectiorplayer; a first hardening |ight

radi ati on apparatus for sem -hardening or hardening the 5 Iight

t ransm ssi dnrmed/enr the dirst signgliagersirdhediex suhstrate om valrich thesecmdadfectioodayeon; and
a second hardening light radiation apparatus for hardening the overall [|ight
transm ssi dafdriedno the.seddid tedpbpartdtioflinkehpigaiid on apparatus according to
claim1, wherein: 10 the second transportation structure is constituted

fromboth a first ,thiARSRGLIALMAMsin S (BRKR tﬁ@ﬁﬂ@%ﬁs’iﬁf&%"sfeﬁ%ﬂ% thd ne
whi ch i ndependent l'y conduct transportation operations; the |ight

transm ssi t?%ﬁ?goria?@?ng% glg%m ﬁle%& rgﬁgcqlo%tla)];e? % fformé(i on the flrst

transportat con nsport on I'i'neconpri ses mechani sm
for forming.a rd coat a t he ht transm ssion | ayer vvhlchlsthe
cover | erS,lgn@E ye1 tpd °¥‘i°%‘¥ﬁ8¥‘% xeﬁéow?&)meg%%taﬁﬁah%ap frrsitheatist er
mechani sm and a disc nounting portion at an end portion of the first
transport |suhstrataen whivh thosacond sigaaldiyer infoohed by thetseenslfsegral tayer iprming
substrate on the first 20 transportation |line on which the |ight

transm ssi afiedhayiem tohigd filsstrimiot @k medupism. s formed to the second
transportation line while normally conducting operations, transfers and
mounts the disc substrate on which the |ight transm ssion |ayer is forned
fromthe fi rst transportation line to the disc nounting portion when a

probl em 00cur S, RSeERIRE Shb b bRy IR A § LD, Ul MmO 10

portion to

10  optical disc with one signal layer is produced:
the second signal layer forming mechanism is stopped;
the layer forming mechanism forms only the first reflection layer on the disc
substrate;
the second transfer mechanism transfers the disc substrate on which the first
15  reflection layer is formed to the second transportation mechanism; and
the light transmission layer forming mechanism forms the light transmission

layer which is a cover layer on the first reflection layer of the disc substrate.

3. The optical disc production apparatus according to claim 1, wherein, when the
20  optical disc with two signal layers is produced, in a portion of an interval of the first

transportation mechanism, both the disc substrate on which the first signal layer is

formed and the disc substrate on which the second signal layer is further formed are

transported alternatively.

25 4. The optical disc production apparatus according to claim 1, wherein, the light



25 problemis resolved. 72 6. An optical disc production apparatus for
produci ng a disc substrate with one or two signal |ayers conprising: a
liquid material supplying nmechani smwhich supplies liquid material to a disc
5 substrate; a first rotation operation apparatus which extends the liquid
material supplied to the disc substrate7by applying centrifugal force in
order to forma light transm ssion |layer; a second rotation operation

appar at us \itinsissiondayes ferenglingchanisys furtheecempiigesch 10 the | ght

transm ssion layer is formed at a rotation speed which is |ower than a
rotation speed ot rbfagon bpeshtidrodpphtacus volfieli attends lxpidimaterial foa férntisg thear deni ng
| i ght radiation apparatus which radi ates hardening |ight on the disc

substrate mmRkEknASibl Ry &Qﬁpt'ﬂ@fﬁéitr@ﬂécﬂﬂn%/%f&tt'h@@ec%ﬂﬁ%f?efc%n Ia?efmSK portion
in aring shape which is rrade roma |ight "bl ocking materi al t hat

substantially blo t SRl gl er

that is |arger %%tgg&enﬁ{ggf‘gh I‘J’tggth ugfgIaS%Fll?%%Qe m§c0@§§ deﬁm t& and an
out si de _di qggﬁl er that i s H@g han t he ?ut3| de ter e disc
substrate; HEhhHARSMIPsioRkagsT i HRERREP T AR AUl E‘sf’ é’oﬁﬁ"é‘k rtion to a
predeterm ned position which is close to a front surface of the disc
substrate when t he seamdrardtaiiglight ragkationappardivaferchadening the ov¢reB dightar deni ng
| ight radiation apparatus in order to prevent the hardening light from
subst ant i alttansmésioatlayeg on an outsi de edge portion that is larger than 90%
of the light transm ssion |ayer extended on the disc substrate, and

transfers fromthe predeterm ned position to another position after
finishing radiating the hardening light; and 25 a second hardening |ight

radiation appar %%' %ptlgal dl@g goed?lcp Sh gppa?a\ﬁ?sr aaclclc;rd%!Iér o%(fa%mofc, wherein:

10 the second transportation structure is constituted from both a first
transportation line and a second transportation line which independently conduct
transportation operations;

the light transmission layer forming mechanism is provided at the first
transportation line;

15 the second transportation line comprises a mechanism for forming a hard coat
layer on the light transmission layer which is the cover layer;

the first transport line comprises both a fourth transfer mechanism and a disc
mounting portion at an end portion of the first transport line; and
the fourth transfer mechanism transfers the disc substrate on the first

20  transportation line on which the light transmission layer that is the cover layer is formed
to the second transportation line while normally conducting operations, transfers and
mounts the disc substrate on which the light transmission layer is formed from the first
transportation line to the disc mounting portion when a problem occurs, and transfers the
disc substrate from the disc mounting portion to the second transportation line when the

25  problem is resolved.



73 the light transm ssion | ayer extended on the disc substrate. 7. The
optical disc production apparatus according to claim®6, wherein: the nmask
transfer mechani smconprises: 5 a nmask supporting portion which supports the
mask portion; a base portion which is fixed to a fixed structural object; a
vertically novable portion which is fixeghto the base portion and which is
vertically novabl e agai nst the base portion and noves up and down the nask
supporting portion; and 10 a gyrate drive portion which rotates the mask
supporting portion. 8. The optical disc production apparatus according to

claim 6, fugtheracapiiral dikdgrodadtRiangpiragsifolptodudiié & isakulsuarl withend®chani sm
a cap nounting table on which a plurality of cap nenbers that cover a center
15 aperture,Qfs; ' rate are nmounted; and a cap transfer apparatus
whi ch transferss1 t lea‘}(%l?ﬁomfg "nounted on the cap nounting table and covers

the center aperture.of.the djsc substrate. nounted on.the first . rotation
hpparatus witn ¢ hd sl il SbaRRemReieE R ulies SR bl b e
mechani sm sqligpl ies the liquid material at a center 20 or close to the
center of tHESEHH mermber which covers the center aperture of the disc
substrate; and the cap transfer apparatus, with respect to each of the disc

substrate or a plafirsf fotayionfoptiadon apparaubwhichtesends thollmoassmbtedalcapplisirber
which is nounted on the center aperture of the disc substrate with another

cap menber hhelisé SubRB¥e by PRIRLARILEA forke if BRlefRMUBIh Adighthh®middon 9. The
optical disc production apparatus according to claim®6, wherein:
layer;
a second rotation operation apparatus which rotates the disc substrate on which
10 the light transmission layer is formed at a rotation speed which is lower than a rotation
speed of the first rotation operation apparatus;
a first hardening light radiation apparatus which radiates hardening light on the
disc substrate mounted on the second rotation operation apparatus;
a mask portion in a ring shape which is made from a light blocking material
15  that substantially blocks the hardening light, and has both an inner diameter that is larger
than 90% of an outside diameter of the disc substrate and an outside diameter that is
larger than the outside diameter of the disc substrate;
a mask transfer mechanism which transfers the mask portion to a
predetermined position which is close to a front surface of the disc substrate when the
20  hardening light is radiated from the first hardening light radiation apparatus in order to
prevent the hardening light from substantially radiating on an outside edge portion that is
larger than 90% of the light transmission layer extended on the disc substrate, and
transfers from the predetermined position to another position after finishing radiating the
hardening light; and

25 a second hardening light radiation apparatus for hardening an overall surface of



a pair of the second rotation operation apparatuses are arranged at
positions at a sane distance fromthe first hardening |ight radiation
apparatus which is one apparatus; 5 and the first hardening |ight radiation
apparatus radi ates the hardening light on each of the disc substrate
nounted on the pair of the second rotati g operati on apparat uses
alternatively. 10 10. The optical disc production apparatus according to

cl ai m 6, whthedight trarishesss@clopet extendedhom theldigghtubstaadé.at i on apparatus i s
arranged above a transportation line which transports the disc substrate on
which the light transm ssion layer is fornmed; and a shutter portion for
preventing the transportation line frombeing radiated by 15 the hardening

light fromghe sgg gﬂgjﬁca%%fgs}b&n&tibgqg@araﬁg'h@é&aﬁ gfn%w%h drsinf Ur t her

provi ded. 11. An o cal Cc producttion appara pro uci ng a disc
substrate with one,or i gnal, layers conpri si ng. 20 a first liquid
material supplyi ndh5W§$§DW§eraﬂ?C@ﬁn§ i élgn‘;‘g first liquid material onto a
first reflection |ayer which is formed on a first signal |layer_ of a disc
substrat®; a first rot at AdnaskSEPRATIIBSPRAHSAMAECISSURRPEHthe shask dertione di sc
substrate at a high speed and extends the first liquid material on the

first reflection | ayer ofababepatiier whidhst fiaedto biixapgtueiung] obgaet;r i f ugal force
in order to forma transparent first |light transmssion layer; 25 a second

liquid material supplying RpRAN{abipsRichupRich &Sfided6 ¢ hsé poitiot an®
mat eri al onto a second signal layer of a printing/transferring d| sc

substrat e; @{dq&
printi ng/tran g??ﬁﬂEﬁ}g‘hgg&éﬁ tlﬁgt}%%gtg@g&ﬁ%ﬁﬁgﬁgg%@% Xt en s tane second
liquid material on the sec&)nd signal |ayer of the printing/transferring

di sc subst r HRPOHPERORION: A8¢ cent rifugal force in order to

10 a gyrate drive portion which rotates the mask supporting portion.

8. The optical disc production apparatus according to claim 6, further comprising
around the liquid material supplying mechanism:
a cap mounting table on which a plurality of cap members that cover a center
15  aperture of the disc substrate are mounted; and
a cap transfer apparatus which transfers the cap member mounted on the cap
mounting table and covers the center aperture of the disc substrate mounted on the first
rotation apparatus with the cap member, wherein:
the liquid material supplying mechanism supplies the liquid material at a center
20 or close to the center of the cap member which covers the center aperture of the disc
substrate; and
the cap transfer apparatus, with respect to each of the disc substrate or a
plurality of the disc substrates, replaces the cap member which is mounted on the center
aperture of the disc substrate with another cap member which is newly mounted on the

25  cap mounting table.



5 forma transparent |ight-transm ssive printing/transferring |ayer; a mask
portion in a ring shape which is made froma light blocking material that
substantially does not transmt the hardening |light and that covers an area
which is substantially the sane as an outside edge portion of the disc
substrate or the printing/transferring é€isc substrate; 10 a first hardening
| i ght radiation apparatus which radi ates hardening |ight on the disc
substrate or the printing/transferring disc substrate, which radi ates the
hardening |ight through an inner dianeter blank portion of the mask

portion, ang whifR o @amdial?:eﬁr&ﬁ{%ﬁoﬂﬁ ﬁh@étﬁ?@&o%m@fcﬁﬁaﬁ%tv@ﬁer&hr st |ight
transm ssion |layer or the 'light- transm ssive printi ng/transferrl ng | ayer

o ot AP B P fes PR SRl BRGS0l TR BT Rt

whi ch arranges bot iTs ansm's ayer i sc
substrate and the light-tra rinti.ng/transferrj Ia er forrred on
the printi n$MeYare ‘?‘ﬂéhf‘tﬁn @@%@ﬂd@l@% 8 Thdi P@&@%\Yh@ﬁ CPR¥AlS,

conbi ne and adhere; 20 a second hardeni ng Ilght radi ati on apparatus which
radi at e haadeni ng | i ght overall on both the first light transm ssion |ayer

and the light-transm ssive printing/transferring |layer fromone side or

both sides of the tHe fist Baddshinglightxadiatie appifatod tadtdsriBnBireening Yglet Biceach
substrate which are conbi ned; and a peeling apparatus which peels the

printing/t r@ﬂglé g{:sf:gﬁ'%g‘tﬂ{e%ﬁoﬁﬂii}%ﬁ ﬁx%%air%f%e%&onqzr% dét Q%)bﬁhoﬁg a?ﬂﬁé%:@d si gnal

| ayer on th rate. 76 12 The optica roduction apparatus
accordi ng tq cl Wni further conprising a turntable nechani sm which
conprises a b Fi% ty of nounting portions that nmount the disc substrate
and the printing/transferring disc substrate alternatively, wherein: 5 the
nmounting portion is nade froma material which transmts the hardening

10 10. The optical disc production apparatus according to claim 6, wherein:
the second hardening light radiation apparatus is arranged above a
transportation line which transports the disc substrate on which the light transmission
layer is formed; and
a shutter portion for preventing the transportation line from being radiated by
15  the hardening light from the second hardening light radiation apparatus is further

provided.

11. An optical disc production apparatus for producing a disc substrate with one or
two signal layers comprising:
20 a first liquid material supplying apparatus which supplies a first liquid material
onto a first reflection layer which is formed on a first signal layer of a disc substrate;
a first rotation operation apparatus which rotates the disc substrate at a high
speed and extends the first liquid material on the first reflection layer of the disc substrate
by applying centrifugal force in order to form a transparent first light transmission layer;

25 a second liquid material supplying apparatus which supplies a second liquid



l'ight; the mask portion is provided at the nmounting portion; and the mask
portion supports an outside edge portion of the disc substrate or the
printing/transferring disc substrate. 10 13. The optical disc production
apparatus according to claim1l, wherein the mask portion which is in a
ring shape has both an inner dianeter whygh is larger than 90% of an
outside dianeter of the disc substrate or the printing/transferring disc
substrat e amgtetial ondoih Sécdad digantEhgsr ofhipeinting/thastgeingtdisubdigatgut si de di anet er
of the disc substrate or the 15 printing/transferring disc substrate. 14.

The optical disc preesid onfionPpaafdby Sprae Fhitt rb@tes i phnkhe/ Sk} t he
conbi ni ng nmechani sm provi des a nai ntai'ni ng nmechani sm whi ch mai ntai ns both

the first éiiscgmbsltrﬁthF%].rﬁlsgﬁisﬁ&dl i Exte fis fh'é%e&i ?&g@?&;@%{eﬁéﬁorﬂﬂg sbdd3d signa

| i ght-transni ssive ng/transterring

printing/transferring disc substrate facing each,other. alaong with keeping a
pr edet er ni eyt dheprbumelipastsrang %&S@é&rﬁegﬁéppm%cemr al o EHE%gérs‘Pon

| ayer of the disc substrate and the |ight-transm ssive printing/transferring
| ayer of5 t hiorpra transpegentlight frensmisgiveapragingditansieaning lag®; 15. The optical disc
production apparatus according to claim1ll, wherein the 77 hardening |ight

whi ch i s radiat ed afmssk goigorf inrasdingshagewhivh i$ malé froacd Bghtblockhanatetisl
transmts through the disc substrate or the printing/transferring disc

substrate, @tkubSaRtialRBAHSRS PinsARTHERGAEARS likhiShnd!thdRbvdrE 8RN 8fEh SHicNs| ayer
or the light-transmssive printing/transferring |ayer.
substantially the same as an outside edge portion of the disc substrate or the
printing/transferring disc substrate;

10 a first hardening light radiation apparatus which radiates hardening light on the
disc substrate or the printing/transferring disc substrate, which radiates the hardening
light through an inner diameter blank portion of the mask portion, and which
semi-hardens or hardens an area of the first light transmission layer or the
light-transmissive printing/transferring layer that positions at the inner diameter blank

15  portion;

a combining mechanism which arranges both the first light transmission layer
formed on the disc substrate and the light-transmissive printing/transferring layer formed
on the printing/transferring disc substrate facing each other in order to combine and
adhere;

20 a second hardening light radiation apparatus which radiates hardening light
overall on both the first light transmission layer and the light-transmissive
printing/transferring layer from one side or both sides of the disc substrate and the
printing/transferring disc substrate which are combined; and

a peeling apparatus which pecls the printing/transferring disc substrate in order

25  to print the second signal layer on the disc substrate.
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12. The optical disc production apparatus according to claim 11, further comprising a
turntable mechanism which comprises a plurality of mounting portions that mount the
disc substrate and the printing/transferring disc substrate alternatively, wherein:

the mounting portion is made from a material which transmits the hardening
light;

the mask portion is provided at the mounting portion; and

the mask portion supports an outside edge portion of the disc substrate or the

printing/transferring disc substrate.

13. The optical disc production apparatus according to claim 11, wherein the mask
portion which is in a ring shape has both an inner diameter which is larger than 90% of
an outside diameter of the disc substrate or the printing/transferring disc substrate and an
outside diameter which is larger than the outside diameter of the disc substrate or the

printing/transferring disc substrate.

14. The optical disc production apparatus according to claim 11, wherein the
combining mechanism provides a maintaining mechanism which maintains both the first
light transmission layer of the disc substrate and the light-transmissive
printing/transferring layer of the printing/transferring disc substrate facing each other
along with keeping a predetermined distance, and overlaps both the first light
transmission layer of the disc substrate and the light-transmissive printing/transferring

layer of the printing/transferring disc substrate.

15. The optical disc production apparatus according to claim 11, wherein the



77

hardening light which is radiated from the first hardening light radiation apparatus
transmits through the disc substrate or the printing/transferring disc substrate, and
semi-hardens or hardens the first light transmission layer or the light-transmissive

printing/transferring layer.



