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 June 15, 2005 and No. 2005- 175631,

filed June 15, 2005, the contentsg%sqﬁﬁi}fﬂ%ﬁre i ncorporated herein by
- reference. 15 BACKGROUND ART [00 nt 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 @PHEAISDEGC PRODYUCTION APPARATWUSt i 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 usi |4 = red or clear (hereinafter,
cl ear? adhesi ve. By applying th@%mlz ni shed product is 25 obtai ned.

Wth respect to an apparatus applying such a nethod in which the DVDis 2
produced BY0MHdhering two di sc substrates, various structures of production
| i nes have already been proposed (for exanple, see Japanese Patent
Application, Fi Tht prasbhtiiawdntion 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 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 |laser with a short wavel ength such as
405 rimis applied fromthe opposite si?fde of the disc; therefore, it is

required to,forma 10.light..transm ssion |ayer which i thin layer with a
60-m ¢ 0 roshge P Rerins o RARERISS ¥Slhus R ShntBict prabefind oG i er
Moreover, in a case of a disc which is applicable to high-density recording
on two siadisady bespenrepospd (fos exasupie.seel Jansnessinfenh Apphieation; glmt Publieghi®i ssi on

| ayer having a second signal |ayer; a semtransparent reflecting |ayer; and
a cl ear Nea0R2g569%)er, wherein the thickness shoul d be approximately 100
,umincluding 15 the light transm ssion |ayer and the covering | ayer.

Uni f or m t yo@d31t hi ckness of the Iight transm ssion |ayer and the covering

| ayer has great effects upon recording and reading information; therefore,

apparatus. for f SR G gk AU BappREitls MBS b ine ReliRb AR o1 s

by supplying a radiatjon-hardenjng liquid material at a position as close
to a centidformafien meorkng medymswhich san Peppplisd to 3 asxtgeaeraton Bighaserding ng
spin-coating, are already disclosed (for exanple, see Japanese Patent No.
3557863 atuisiinpastese deatlepad. Ayt respect onthisrlise apidabledahighndddsity

2004- 220750). Moreover, if an air bubble is included between the Iight

transms %%Td@@;?oﬂ’%b&’ﬂiﬂg%n@'r@a%ﬁn%ﬂdyﬂn@%@l@ adiér Wit BRI AGldngieuch 25
there are great effects upon recording and readi ng the information;

e e 4T Wl 60 0 RREE BB UG B SE U R
sig nall() | 6\¥gei1rt tl‘%{lseml%ggg ia%rgi' W. Sch?sl; 2 teil%(lj Yayer with a 100-¢#m (0.1-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 um 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 alrcady disclosed (for example, see 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 | NVENTI ON [0005] 10 A first invention
provi des an optical disc production apﬁ%ratus whi ch produces an optical

di sc that has one or two, Si | |layers,.characterized by including: a first
signal | Ffet? P57 gmr?@@ﬁggﬂ%aésrﬁs\ﬂﬁg e‘?’gﬁﬁglrgt s,agl}alfaygg a1 layer on a disc
substrate; a layer form ng nmechani smwhich selectively forns a first

ref| ect i oPrintpgdransferiingdise pubstrafe gyith a sqcayd pigad lays am adheredpistlisddy or a
second reflection | ayer on a second signal |ayer that is 15 forned-on the

first reftisdbsedr(fdraxempleasedapatss Pt No.B3263Mr mAngethed kahimsappatitcsh  f or s
the second signal |layer on the disc substrate on which the first reflection

layer is fdrQlBH &1 dably hédlS, &étﬂiﬁﬁigﬁiﬁ&ﬁbvingthé PitidglaSErSsd @8c | ayer
form ng mechanismwhich "foris a |ight transm ssion [fayer on the first

rechart sniitheieie ilsef shaRaSCRURL (6! (R Gde 1Bk Rk ABDCHPRIRRL, £r””

| ayer form ng mechanism the |ayer form ng nmechanism the second signal

| ayer forﬁ?ﬂ&aﬁ%wgn?@%‘hwaﬂhe |l ight transm ssion |ayer form ng nechani 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 reflection layer is fornmed on the first signal

| ayer or the disc substrat pISOLORSURE ORTIROISVENTIONef | ection | ayer is
formed to the light transm ssion |ayer form ng nmechanism a 4 first

t fansf er gfmismwhich transfers the disc substrate on which the first
si gnal Ia[}er is formed to the first transportation nmechanism a second

o e R i3 L T BB o S B e
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 Iayer 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 layer is formed on the first signal
| ayer to the second signal |ayer form g mechanism and that transfers the

di sc subsirate _on ich the second sjignal |ayer is far . by.the second
si gnal | abst rRSGHRgS B RS St Tk bog ettt eReich i sisreC e om
[ 0006] A second invention in accordance with the above-described invention
provi des isdermssttp dlag fingt Gensperietinn meshanppaaacennd tronsice mechanasm theé opt i cal
disc with one signal layer is produced: the second signal |ayer formng

mechani smel&tistlgppastersithe disayebsttertransferitd byeldfirst aandportaorombghabizm f i r st
reflection layer on the disc substrate; the second transfer nechanism

transfersyt %&ﬂ%ﬁ&ﬁ?s%‘%ﬁﬁé@la?& ﬂg’g&ﬁi’edtdﬁ%é gfsti Elghﬁlf %ﬁ&tdr% di8Y&bstrate f OF med

to the secon transportation”nechanli sm an t transm ssion | ayer

form mechani for he |jght. transm ssion layer which is.a.cover |ayer
on ¢ he 1 pEr IR el Ferlsgon el i frrig dh T Blon ol g autn N 1 o
invention in accordance wth the above-described inventions provides an
optical dinska fhirddrpasicomeghnnism thas trapgfers hedishupsirae tiapsiraed bxithsdirgli t h t wo
signal layers is produced, in a portion of an interval of the first

t r anspor t aansportamhasthanismbomt Wwhich iee fitssflectivat lnpdras formekdiontthd fisst §ipnAt si gnal
| ayer is forned and the disc substrate on which 25 the second signal |ayer

i's furthepyiabMRdscabad $ipRAIBRE EGthiAs hRERASY,SnH tha? trah§8R%he disé Qbstrive

invention in accordance wth the above-described inventions provides an

opt i cal - dj5¢ REQFMEIL AR RRATAR YStordBF 6T U Joisnd gk LyeFRR:RST on | aver

form ng

10  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
layer in a liquid state except for an outside edge portion; and a second
hardeni ng |ight radiation apparatus for” hardening the overall |ight
transnissiﬁﬁ yer. 10 [0009] Afifth invention in accordance with the
above- desc |8 i nventions provides an optical disc production apparatus,
wherein: the second transportation structure is onstituted fromboth a
first transport abifeHth nKentiondn gceosdance withdhe ﬁ'aﬂ‘teafquerhqui iggenkpeng provides

i ndependent|ly conduct transportation operations; the |ight transm ssion

| ayer f or an nptickbdise phsinicton appamticsy ivtlexbimthetlight fransatissiomlagpdiotrainigon | i ne; the
second transportation line includes a nmechanismfor form ng a hard coat

| ayer on {aehdnighh Furtie® BsHpbESts ONrdtaitropohitioh apparafub WhechvéteddaYighid t he first
transport line includes both a fourth'transfer mechanismand a disc

nount i fig i - : | On: I LT t,.li.ne: he
Fourt 1 ¢ Skpiap ol Sk AP kat B fon 98 b fiashoPRBRAN oyl B ine Bl
transportatjon |jne on which the, light 20 transm,sion |layer that is the
cover | ay&lecuon ﬁ%&%%ﬁ&%ﬁ&ﬁ#&%ﬂé}?%@ﬁf&%éﬂ EPHAHEINE OThor mal |y
conduct i ng operations, transfers and nounts the disc substrate on which the
| i ght trahswiesiogdie lighy éansnsission teyer foradliquich state) axseptiforaspusidacdgerpariions to t he
di sc nounting portion when a problem occurs, and transfers the disc

substr at eafid @8edohé heideaingight tadfitiop appdratas fua hhfthnﬁ%ﬁhﬂdvérﬁl&ﬁ%ﬂor tation line
wrl]en the problemis resolved. 25 [0010] 6 In accordance with the

filrst-thi Wt I.QRs, it is possible to produce both an optical disc

i ncl udi ngErgﬂéen%\é?%g%fayer which is applicable to high-density recording

W th Qi gh (ﬂ)g@ﬂity, and an optical disc including two signal |ayers which is
appl i Bl el

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 with an excellently flat |ight

transm ssion |ayer, which is applicabl ftor 10 hi gh-density recording.

5L e AR R, SR I A

stopped, theref uce nt ageous

optical disc¢cs always with yniformaquality. 15 [0013] A sixth ipventjon
provi des SRHGEHEISE arcieﬂl%g:m&ﬁ %ale?&fw@h%ﬁf&aa% pnlicablgto é}%&%ﬁ%rﬁord&wtfl
substrate with one or two signal layers including: a liquid materi al

suppl yi nghighegmiakityi s ashopsicakdippinckuing tyeisicnablageisarhichisapglieablsigbst rat e; a
first rotation operation apparatus which extends the liquid materi al

suppl i ed hiphtdesigy fcostihskithherhyiaBRPsdleotivcBbra Bedordangawithah€ gser® order to
forma light transm ssion |ayer; a second rotation operation apparatus

whi ch ot ] i i -l T SS) er is
Formod _areaeaipl o) R e Sbh s WMatiirERych 1Pis dolbiend BN HORUABE 1o
first rotation o r%t.ion a atus; a first hardening |ight radiation

appar at usaWﬁr?:tﬂsg’gbﬁ d?g‘"sonﬁﬁﬁ 49421 PEMMSon  the disc substrate nounted on
the second rotation operation apparatus; a nmask portion in 25 a ring shape

which is nH#81froma |ight blocking material that substantially blocks the 7
hardeni ng light, and has both an inner dianeter that is larger than 90% of
an outside di anB§mriallly, ihhecadamwe switisthe fdethaindemionit ispabeibth tarpeddsce tbdat i s
| arger than the outside diameter of the disc substrate; a nmask transfer
mechani s mopfii RishANSEEse 4RIy TS Kight transmission layer, which is applicable for
y
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
f 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 light transm ssion |ayer extended on the disc substrate, and
transfers fromthe predeterm ned positi n to another position after

finishing |at t he, har deni n ght

radi ati onhggglgtl% CF]fl%Sabqgla g%'el hlqglﬁteever a e?&@gggé’r&e%}%d‘ﬂﬁlhé

transm ssion | ay tended on the d| SC ..subst ate A seyenth

i nventiond laﬁl%@gmféﬁﬁ‘es trafe apd an gpside diamstend %Flﬂﬂy f-ﬁ%'}nthEPBWd&es

optical disc production apparatus, wherein: the mask transfer nechani sm
conpri ses dianeferaf theskiscmbpivate; angagiotranstr mdchamsw yppol transfére theewaskporti on; a

base portion which is fixed to a fixed structural object; a vertically

novabl e pgbitioanto Wﬁt&iﬁtﬂn&lﬂeﬂ@dﬂibﬁ vitlich BakBe (PP FohOsrRIve ofhic Gliscisabatatd i cal |y
novabl e agai nst the base portion and noves up and down the mask supportlng

porti o t ortion.
D0 [0015) R B e %*ﬁa.ﬁté’“;%@%f%ﬁ%%‘eﬁ%dtﬂﬁ% ﬁ%ﬁt“fséféﬁ&ﬁ e tf' B

i nventions rovi de opti.c i.SC on aratus i ncl udi ng
around t h8%4e ?&U?r verﬁﬁlg%l?a'rg aib%}ﬂ g‘??ﬁﬁ‘l%tﬁdl ‘%II gFabl e on
which a plurality of cap nenbers that cover a cent er aperture of the disc

subst r at e part@nribaing beger éh?@ W% abthe light rapsnpssicmplgrerextendoghpr therdisthsf er s t he
cap nenber nounted on the cap nounting table and covers 8 the center

aper t ur e efibstiate, shdtarsids fioal the pradeteardined pohi€oh to sdothicatpatition afippar at us with
tR cap nenber, wherein: the liquid material supplying nmechani sm supplies

V\:h?C lhl ggi/ gﬁdﬁﬁiﬁgégtggngfhe%aﬁﬁﬂi@ light; #dS8cdi et &t ritfiatidieappatigeTber
10 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  amask 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 vttith 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 inventiog in accordance with the
above-descri bed i nventions provides 10”an optical disc production

appar at us t}%ev@ﬁ{eﬂi rfle BRI (e shﬁ&rag@ﬁl%ﬁ‘te& BF ad ﬁx@w‘eb?ﬁo?ﬂpB%gg\g%ﬁ{ @kuses are

arranged at positions at the sane distance tromt S ening |ight

oG on BRRRERL S B R RERS S e RSN b BT O

substrates nounted on the pair_ of the second rotatjon operation apparatuses
al t er nat i wsisyial 2t eapder TF close Enthi CEROERR the f2p MembeiLYHish coverp the qentst
above-descri bed inventions provides an optical disc production apparatus,
wher ei n: apatseodihd diszrsubstrang ahd gt caparchnafer apparapyg) avithi raspecstoataclaofihd above a
transportation |line which transports the disc substrate on which the |ight

transng ssyap shiale s ﬁlﬁfa‘[ﬁ?}%f tAd disa sMﬁe@!reﬁ@&ési 88 cdPheRbBVORich i the 20
transportation |ine frombe€ing radiated by the hardening |ight fromthe

second har deni Lght radiati a S,.1.s.fur r.dis d,. 18] In
accordanc gxq{)ﬁnteﬁ%[nhtée g?‘%??‘{]aﬂc%‘\’fé nq???)en&gﬁ?%&fsﬁatﬁ gglgll %oéh@? Sapp]?lg'sji%glgwgwb 8% duction
appar at us of thegé)tgq;li cal disc which cian produce high quality optical discs

i ncl udi ng MK mo ghiheGapARoHndiag 01¢-ayer with uni form coating thi ckness
wi thout a thick portion at an 9 outside edge portion, peripheral portion or
out si de suf@®@éhdi ng portion. [0019] Especially, in accordance with the
se(w/enth i nvention, 'the_re i_s no disrupti(?n 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 obt% n the light 10 transm ssion | ayer
with further uniformty; therefore, i"s possible to provide the optical

di duct.i: i th high
quality. %@%s@%“ef’ﬁff‘?‘t’#?%*@%6@%‘@@%‘85‘2%%?y&?%déﬁ?“!néﬂﬂ"ﬁ&%‘a&r. al because the

cap nenber I.JPQ exchanged or replaced; therefore, it is possible to obtain
the light t ?‘@n‘ission layer with further uniformty. 15 [0021] In
accordance with the ninth invention, it is possible to prevent rising
tenperature of tHespagiply,an secorlpapamith theweventbirvention, thersds s Biswptiondd abl y
produce the optical discs with high quality. [0022] 20 In accordance with
t he tenth ainflewtdaosed bytmosenpsms of thkeendskingrpoviiclewhiletheptéasl rothtiss opgratdeiict i on
apparatus which can operate a light irradiation step without causing

undesi rabl gafﬁtﬁéﬁ@@&ﬁﬁn%@héiéﬂ&% 1@92&§sﬁﬂ§tc%%i%bid@%n%gh&aﬂ'ﬂﬁé&ﬁﬁ&ﬁdﬂ@ﬂ line or

the |i ke because of ge eratlng he el eventh 1 nvention

provi des an | ca i SC at a disc
substrate W %%\gillgﬁ 1%§1 Ulggh 93§71é?§’P{1 % EP&F Wéthjtﬁn*’%ru&%mﬁg?wgmt erial
suppl yi ng appar at us whi ch suppl ies a first liquid material onto a first
refl ecti onthiGPEsS- which is forned on a first signal |ayer of a disc
substrate; a first rotation operation

[0020]

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 3 second signal layer of a
printing/transferring disc substrate; a gecond rotati on operation apparatus

whi ch rot g}g%auciﬁggdfg{cggulsgga O&ﬁngtﬂﬁé & 'o(r)u';g[g%ﬁyemagag%?a ﬁ}‘st pgﬁlﬂdqﬂat ed and

extends t seco erra e ‘'secon gnha yer of the
printing/transferring disc substrate. by.applyjn entrifugal. force in order
Do form a TIPARGREFRAREEH SRR SpoRic e asianiF miterilonto afiapfeign T er . a
mask portion in a ring shape which is made froma |ight blocking materi al
that subswhishiiaforped a6 fisisignehlaym of a disc sibsHels; fn@rs? IYRHONQReTatvAt covers an
area which is substantially the sanme as an outside edge portion of the disc
substrat e gpatdves Wwhichtotates tig/ discosubbiedte anghigh Specsidngitexands the ffrbtrikjuidiar deni ng

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

substraf e phtelilforPihl HrittefdciiBAIARE bf 148 dNcSHbsHShY a;%;ﬁying\ﬁ’@ﬁtﬁh;gaﬁﬁiréé @s the
hardeni ng I'1ght through an inner dianmeter blank portion of the mask

portion, ap ich m_- har dens 0 ardens._a . of ;the. first Jight
Eransm ss; Oftel By 3HEneBb B 2y ARARSIo 00 E: AReRng ORI robBhe o ayer
positioned at the inner djapeter, blank 2Q portion;,6 a conbining nechani sm
whi ch ar r affpPY RS erParalls Which suppligs a sesonddiguikmaterinbguip a speangsignghlayyiedty sc
substrate and the light-transm ssive printing/transferring |ayer forned on
t he printi agfintisgisinsferiing didc sebstrates & setond fraiafion opeaetoroapperatisrwlnichl entatto
cogbi ne and adhere; a second hardening |ight radiati on apparatus which

radi at es hefeqeimtiAg)/ tahbiring NS sabdtraeathOkiBh b dfant Skichil Oiht sédoatsiquiisi on | ayer
and the light-transm ssive 25 printing/transferring |ayer fromone side or

cubstr o o BaicEhl S GNP g Bl LB R e P

Printi no/ L aneh orrd N gl ot SRS AL bR G L RsREANS S SSR0TiR, 9

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 nounting pgition is mde froma material which
transmts the hardening light; the nask*portion is provided at the 10

mount i ng p;g&ygﬁ%gts%ﬁ‘i‘né Jiiﬁc m{&ate%ﬁdpﬁe%&;@gg{ep%ﬂgal C’li?%%@gfr?tﬂ?wﬂ%“ on of

t he disc or_the printing/trans rate. 025] A
thirteenth inyent.ion  jn accordanc ith th bove- descri bed inventions

brovi des BRFE PERFteAc RO ARE SEr alsta it 30 PHRLAE R b Sma i Rt on i n a
ring shape 15 that has both an inner diameter which is |arger than 90% of
an out si ddedisesebdateaf the di sc substrate or the printing/transferring disc
substrate and an outside dianmeter which is larger than the outside dianeter
of the disl@024pstrate or the printing/transferring disc substrate. [0026]
20 A fourteenth invention in accordance with the above-descri bed i nventions

provides an optigabelfth H6veRiios UCidcBriaARPRIR tHESaboWAER Bed MveRODpOIASs
mechani sm provi des a maintaini ng mechani smwhi ch maintains both the first

gt tr anoaaal 80 bANGLiorlork iAo HRRLEA LuBIL Nkl DS SST ve

printing/ erri ayer e printrngMAransterring disc substrate
facing each other along with keeping a_ predeterm.nped 25 di stapce, and
overlaps BUPPISCHA rpley of mpntipg aﬂ@%p%@abwwwé? disp sybsratgiand tagibst r at e and

the 12 light-transm ssive printing/transferring |ayer of the
pri nt i ng/ pratingteansiengngiflise sehsbsteralicmativglpoginirein: the imawting pbriipans inede i n
accor dance with the above-described inventions

K from a material which transmits the hardening light; 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

L 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-transm ssive printing/trg@fferring | ayer. [0028] In accordance
with the eleventh invention, it is possible to effectively formthe 10

light transm ssiOn.: : 3 i it R uni 1 hi nd to
pr ovi de. (Ha RS e Rlank{cBR e bl Rl L RSB
quality o %Sl di scs applicable for recording and reading with high
quality. f ] I'n accordance wwth the twelfth and thirteenth inventions,

t he masking portion is 15 provided at a _nounting portion which has a

t ur nt abl e nechadififigentHayartiondn agqordance ydihithe eboveylepgrbeddnantiges ur e si npl e
and it is possible to produce high quality optical discs by providing a
cost - ef f pedvides apropticaltdisopradyrtioa tapgaraful,08kdreih nhakxa demdag tightwiibh fshe
fourteenth and fifteenth inventions, it is possible to 20 formthe flat

l'i ght 5t T 3a8ak8 ?ﬂoﬁﬂhb@ﬂﬁrhaﬂehﬁfgqigg@rédﬁﬂtﬁ)lﬁ a@ﬁzﬁrﬁfu@ frafdmitd@uroihshegisedge
portion; therefore, it is possible to provide the apparatus which can

a1 s SuPkHRl AR Rl Bt in RESsnRele o T e O Bt B o oc

13 production apparatus of the best pode enhodi ment of the present

i nvent i omghHrensaussion layer o fhelighidmneRissive auBtng HaRYIHEEMYeHr oduci ng opti cal
discs applicable to high-density recording by using an optical disc
product i of0@8par at 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 priﬂuction apparatus 200 10 of the
present invention. FIG2D is a figure oW ng production steps of producing

optical dj . i I i it i I the opti cal

& sc. pr odbiohiesBARLLERE i SRal BRbM B ATARELAGERIVRIIR S8 SPL Froure
show ng producti eps,.of producing,.optical discg 15 applicable to

hi gh-density regg%di‘%éjg %9glg§isﬁ%w1(n|génr 100, Stegs Q’chrﬁaﬁﬂﬁ%f’&g‘ffiﬁ g‘ﬁfﬁar atus 200
of the present invention. FIG 2F is a figure show ng production steps of

pr oduci ng2rphicatdafo kighelsnsityprording by usingingrptigahdipe produetiondipperatyp 20810hg t he
optical disc production apparatus 200 of the present invention. 20 FIG 3

i s a fi guthe psesemi ingengidnover al | constitution of the optical disc production
apparatus 300 of the best npde of the present invention. FIG4A is a figure

showi ng product i 23@@%@%@5@99@ SaBbh §Rbs Bf Seducihg 6piichl BRcone si gnal
| ayer applicable to high-density cording by using an optical disc

production_apparat us, 300 .of the. pr,esent knventign. 25 FI.G 4B i [ gure
how ng. pIBHGRRF Shiigp e B reh Btk AG e P LBRA e srayelin otz s P gna
| ayer applicable tq high-density recording by using the optical disc
product i oﬁftaﬁﬁﬁ?sﬁitdg"@ggnof the present invention. FIG 4Cis a figure

showi ng production steps of producing optical discs including one signal

| ayer appl i cabl Fio2Giighiigenshoyinggroduitiog steps of progutihg opixtal dists di sc

¢
\

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
applicabie 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. 4Ais 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 gptical discs 10 including one signal
| ayer applicable to high-density recoréﬁng by using the optical disc

production aratus 3 of the present Jnvention., EFlGA4F is a.fiqure
how ng. pPsBREH & GedhByBransPaflt R Rh oG ing B st e aBicsh S gna
| ayer applicable to high-gensity recording by using the optical disc

pr oduct | oProdppianAPparatnF08o! theadrprat BVENtiMyent i on. 15 FIG 4G is a figure
showi ng production steps of producing optical discs including one signal
| ayer appl i cabl FlCo4Giighfigenshoyingguodutitiog steps of progucihg opiical deks di sc
production apparatus 300 of the present invention. FIG4H is a figure

show ng pieflideid @ik ssérRPRyef applieshle tdkighlehsis] rebraig by Ralgue Bati@ngissi gnal
| ayer applicable to high-density recording by using the optical disc 20

producd i 0&@8&?&%@%@&%@@%@%‘3@ﬁ{%nﬂ'i vention. FIG 5 is a figure

showi ng a"portion e optic I SC production apparatus 300 of the
present inventi FIL.G 6A is figure shpw ng production steps A-E of
produci ng opti cgllgrcﬂflbd% 2 figheq %BWH% RrREUCO$LAPS IOQP@%&"C‘&E ﬁPF‘@jE{FS&S to
hi gh-density recording by using the optical disc 25 production apparatus
300 of t hmcﬁ&d@me signat hiycoapplicsble 1 igbBensityaceprdingdysising the optiesi disei on
steps A-E of producing optical discs including two signal |ayers applicable
t o hi gh- dergluttjorr spparacisrBPORY thespregent hvenfidri.cal di sc producti on appar at us
3?0 of the present invention. FIG 6Cis a figure show ng production steps
A‘E of produci ngrepiiseh righRGBowing 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 %OO of the present invention. 10 FIG
6E is a figure show ng production stepé A- E of producing optical discs

ol uding two. of Beglopl 2 8- AR FAR Sul Bl B ARSI EEBOAL NG st ng

the optical disc ucti"on” appar esen vention. FIG 6F

is a figure show ng .prqduction_steps A-E of .producjng optical discs,

i ncl udi ng H%CJMQ% Uth’T’IE‘Pai o8 @@Bﬁt@gm lggf-éew@ﬁ@%ﬁ@gﬁv thigdhe ngcagalsasi ng
the optical disc 15 production apparatus 300 of the present invention. FIG
6G i s a fpduetiothappiaraupFfdhé prgsent apenideE of produci ng optical discs
including two signal |layers applicable to high-density recording by using

the optical di scFIGQeayatigare shopai@produdd sidpstAE ofpesibingioptiesltdies. FI G 6H
is a figure show ng production steps A-E of producing optical discs 20

i ncl udg ng éﬁc‘ﬁg}i@%&&géig%%m{eﬁ @E;BEM@RJ lﬁgfggsﬁ%ghf: eH%lirgteb\s('el{r?ﬁfg%gb WYiskSi Ng

the optic ct’i on “appar at us t Tnvention. FIG 61

is a figure show n ro i steps.A-E.of producing optical discs

i ncl udi ngPt Cg‘i’rbﬁ%a %“é@%tﬁ)ts"fggepl’ﬁeéﬁﬁ%"%% gh-density recording by using

t he optical disc roduction apparatus 300 of the present invention. 25 FIG
6J is a figure sﬁlfgjﬁﬂglsﬁrflﬂlﬁf&:%hoﬁﬁngp@ﬂﬁdwt% ArEcpeedngingnnatical digfisscs 16

i ncluding two signal |ayers applicable to high-density recordi ng by using

t he opti catclullisg twosigoial ddyeosapphipahlatolsigB@onsify rebmdmedyaning the epticabdisc FI G 6K
is-a figure show ng production steps A-E of producing optical discs

i ncl udi ng pkyM chbDAiardtdy FFofARP bic§@R ivehBohi gh- density recording by using

the optical disc
10 FIG. GE 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 optical 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. FIG 7 is a figure
showi ng a portion of the optical disc p%ﬁduction apparatus 10 300 of the
present invention. FIG 8Ais a figure ow ng an exanple of a mask driving

mechani sm; y . Wos L SEioRY ' : : e

o esent | AR o LEnd 1y RERERIICHE g R aRRNA AiienOudl aET g
mechani sm applj.ed to th i cal disc pr.oduction apparatus 300 of the
present i ‘g‘ﬁlfh%?p@éatﬁ @Cg‘&tt}lgplé?s?qtd@fﬁg[lglﬁ'ow ng an exanpl e of a hardeni ng
light irradiation apparatus applied to the optical_ disc_ production

appar at us 300 of FlGi&Kplsadigie shprang prpductiqn stemsph\Esofprodugingoptitaldises an
exanple of a hardening light irradiation apparatus applied to the optical _
di sc pr odundliding &ppsigasllsy3O8pphicatilb é highslensity rweendingdry usikg Be ©Qtica dscf i gur e
showi ng an exanple of a hardening light irradiation 20 apparatus applied to

the opsi Cyroflicibn REREIMES BONORARL BIRéMInAHoR! the present invention. FIG 10A
is a figure show ng an exanple of a nounting table applied to the optical

Showi ho_an- exanpl e & hsdne TR b aRR e N B Yl tchigint i g™ 11 07 ¢
e o e e nEn el B B A, e o e ot
producti on apparatus 300 of the present invention. FIG 11B is a figure
showi ng arprecustiph eppiratusl BRY diidc present imysmtiped to the optical disc production
ap(gar ?t usf 380t g](‘:m;(ge present [ nvent ion. FIG 12A i's a figur e showi ng an
exanpl e of de g, is peiguirdighowing & poition@f die 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 aﬁparatus 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. 10Ais 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. 11A is 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 12Bis 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 inventiogr7 10 FIG 13 is a figure show ng ot her
portions of the optical disc productio appar atus 300 of the present

i nvention IS%“E%%YM\W@WJEESéM%hw [ 0031] 15 Hereinafter,

.+ . ; . :
referring o I gure e for carrying out the invention is

lained. It sh d that th ' limted b
cach enbodi ment F eI ShAESE s OB SRl AebB YhS waled e cach

constitutional elenent of these enbodi ments appropriately. [0032] 20

[ First enbp¢abgisepraduetion appsraspy PRA0T the present deneatiPbn appar at us 200 of the
first enbodi ment which is the basis for inplenenting the present invention

i s expl ained i n FEL@a2Arice figoreFshGwing ar’ekalpldt durathitlg, pédling br semmewdngobasi ¢
constitution of the optical disc producing apparatus 200, and FIG 2A-D, FIG

2E ands 2F , 3k itih A @ermmg st sbasomiiRako Bletpidh dNOSHEIH8n 3bsREws 360 [ 0033]
Thi s o?)ti g?li—ﬁg:ﬁ%@ﬁ%r oéﬁgpn% Sggggrta?éjﬂslﬁgo% iegﬁ’;lougdﬁ%c?qcondgtg?tg edu?rgom a

first si ggﬁ%e I a%gg. fort{g'nng mechani sm AA whi ch produces a disc substrate D1
on whi ch Py ]inﬁ?iré tayer is formed on one side; a first transportation
mechani sm BB which 5 intermttently transports to a direction of an arrow X,
that is, a cl ocklif@Gd2Biis a&igpesrshowing gnggxample of detaching, peeling or removing of

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 2F. 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 |ayer, a 10 second transportation
mechani sm FF; a second transfer nechani§§1Ff whi ch selectively transfers

t he disc su ggpie fromthe first transportati on nechanism BB to the second
transportation nechani sm FF; a second signal |ayer form ng nechani sm GG

which forns a segond signal |ayer on th hs¢. Subst rat e..on ich e first
signal layer is a %88@“9?]5’?% ,C%&Pgafgﬁ%ﬁ,gp@é%@g?@ﬁ%gﬁ%&&?%ﬁ;ﬁ{?tsm &
whi ch transfers the di,sc substrate 15 between the first transportation
mechani sm $gnAeyer frmise BisghasisymAA Vhigh pradyees hdisc pehshatsilRhowmhichea figst e

exanpl es of these mechanisnms are explained in a second enbodinment. [0034]
The first sigoalddyer dy/formédomongsideching saspértationooechianisot BA whidm a 20
general l y-used injection nolding apparatus which conducts an injection

nol di ngs of jdtdithittétitiarapsitsta aalifeetidhat arhafow XE tHat [sSh cRICRWRE dirsdein; @fir@ne
side as showmn in FIG 2ZA; and a cooling nmechani smwhich cools down the disc

substrate I i I i transfers
the di oo sUBL b EAESERERAIN st bk St RO Ind BEPARARAR 1 R0
first transportati gn pechani sm BB at a position P1. i ossible to 25
apply & golRR e Ada s uratiarpodegiin Bp:y BB Bintey nechani sm
AA. The 19 first transportation mechani sm BB has nultiple positions

desi gnat edmgghanisng Céswhigh domms twedkingsoxfireflentioplayess; ditight anspussiasdlapsr t he

| ater-descri bed second signal |ayer formng nechanism GG is already

t r ansf er r efbratingemechanisae BRAvIALH forms atlipht efishdssiat laybrethixds aicowey 183%r; 2 t he di sc
substrates D1 are also transferred on every second circle. In other words, 5

gimsugg #0 POEdRA t@hspRPatitt RtBinisd FRNEsdebid radE@NBRAEA RN FWHIBE Ak BlyBB, the
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 D1 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 nechanismCC is constitutgd from a layer formng portion CCl
whi ch can sel ectively or alternatively ormtwo kinds of reflection | ayers

that are - I t f I n t

ot eet i offs KaESRLiaT wofihf b h%é‘?“rhﬂ%@ psg ‘lb%%%%d%?gﬁcﬁs%ﬂ%a@% ate
Dllstransferr 5|t|o tra sfer ortion CC2, as
shown in PP%‘OI?E? at‘ii%"nbg erid%tgﬁgﬂ Wﬂ? rﬁcﬁ%’é‘ Yc‘f g ef | ecti on

| ayer bl of total reflectl on on a first signal layer al, and the transfer
arm por t imeghaodsm (47 isralsady tramplerrasl iy euesy @comsmlrzdhen@re,ﬂatdhmosdmmm ch the

first reflection layer bl of total reflection is formed on the first signal

|l ayer al i digl dubstraeD$ ardMso frinsf@red@nssed] Rcomd citiat | Tnwitlgertigdd, ayer
form ng nmechanism CC fromtwo | ayer form ng 20 nechani sms which formthe two

Kinds of og foh%ﬁlfpbgfbn'@éﬁr AP OEGE ifﬁ‘ﬁ'tﬁénﬁ:forﬂaﬂ&?ﬁﬁ@ﬂzﬂi%ﬁ thd\ig case in

whi ch an opti I'sc including two sign llayers i's pro uced, without being
transferre 0 t . ir m ssion | ayer for ha at a
posi tion ,sg) te E)gl anfigﬂ%fhsfsfﬁ?’@f?otﬁnﬁ?? fi?ily @ﬁﬁﬁ%rﬂ?% t%F g 1n?sh8 1 is
transported and passes through the osition P3 and is taken into the second

si gnal | ayepstmiss Rlpdibe dises Bhaccuppliedie thelayprigrmingasehanisays€er nechani sm
CGg. 20 [0036] Wth respect to the second signal |ayer form ng nmechani sm GCS

det ai | s ofltemstelyc otiisis ipbssibleto appdy agetnesilbvaset mdchanismdo theHirssteaspaltaiognal
Z yer form ng nechanism GG has a structure such as including: an adhering

yer for mdefap@htgmn which fornms an 5 adhering | ayer on the reflection
Iayer bi 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 b1 of total reflection is formed on the first signal layer al is called a disc D2. Itis
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 printi transferring disc on 10 which the

| ight transm ssion layer is fornmed an he disc D2; a renoving portion which
renoves tﬂipglinting/transferring di sc substrate fromthe light transm ssion
| ayer and ransfers the second signal |ayer; and the |ike, or, has a

general ly known_structure ich for t he second si gnal er, ge from

organic colorin lﬂ’a’{e@qcéiost,ﬁ@???@%é‘r@gﬁﬁﬁ?ré?wg me&ﬁmﬁﬂg Q(Iﬁ%’,caﬂgﬁ?%e first
reflection |ayer bl. There is no particular reason in which this 15 second
si gnal | @pestititirmdra gonshotvarih §ignes | Thes¢dond signaldayesfompiog oebaiismGGn. | n
this enbodinment, a concrete exanple of form ng the second signal |ayer in

accor dang@s wstriictére sutipasiheludigt i adi@eripg layer fandh@portiog whidhhfoems an expl ai ned.
FIG 2C shows a disc D3 which is fornmed by adhering the first reflection

| ayer sbl aaﬁe;;ﬁgqaﬁér%ﬁ d?@r@ﬁ&i&mgiﬁﬂgqgayf thé BRe gﬁ Sh @fﬂeétﬁm%?laﬂfg & aarkerring of

the printing/transferring disc etaching, 20 peelin renmovi ng the

printing/transferrin I SC bstrate.fromthe lLight transm ssi.on . |l.ayer, and
Phe | | gnoviinaiiaiees rgnthaympling ¢ At neen et bRREE Wiioraped B 1 "
di sc on which an adhering layer_d is formed on the first reflection |ayer bl
of the didseco signal jqygnhfor trapfferingsa Sght-tagnsmissive pyindagdraasferingla¥cradher i ng

| ayer d, and the second signal layer a2 is transferred on an upper surface
of the | ifghtingpartsom wisclo formawdight an@his{iO0Biger 2t trafiferrimgoartbe sicogndl | ayer a2
is transferred or printed on the disc D3 and the disc D3 is transferred to

the firstsigapRFHORA aaﬂe@ﬁ{grp%ﬁm;ﬁieh BEhetts BotR O printigfdn Bt rid¥edis®ddrul t aneous
transfer nmechanism Gy. AU this tinme, the discs D3 are transferred at

al t erpat it ' . e1.dl 86. d . thh a
cert 407 uRep e AP kbl 1 b PR S PR B2 SHERNAL foih wliad ©
among t hFT‘re 8xsréstthg BrSintIiDAg_/t?g’nsggnirtlg Sisfc Is{lbssttrate 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, inotganic 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 D1 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 zf cond 10 reflection layer b2 is forned
on the disc D3. [0038] The disc D2 or*thich the first reflection | ayer bl

is forned andt ction

| ayer b2 ae shonge PhRr Qo i kiR et AP BRI PRM hEUSE
transpor ch . t.he di . transfer 0 15 the |ight
transm s 1’? tT@gEFrea er’fﬂ“ﬁ@@ﬁ%ﬁ%‘ﬂ? EE’CB?’WH;@%%W tfqnaéfgt% ®mechani sm Ff .
As descri bed above, the disc D2 is transported by the first transportation
mechani s rwmtar@pmyansifqrmmcb@rpsm@g t Alcthisttime; theneisessD3 prgrismsterredat o t he
second signal |ayer form ng mechanism GG at the position P4 by the transfer

mechani snalteghatelsitaine ieordeetonemfer theadiposubbiraesDP 2«5 adrtaithgapl drrspin at
transportati on nechanism BB, the discs D2 and the discs 20 D4 are

transgor ttﬁg?@élﬁ@ﬁ PRLEhdkcribsd ;?Hﬂ)%‘“ Therkof2, %Emnﬁ‘tﬁé‘pdsﬁﬁﬁ@?tl -BPofihesgk sc D4

V\/mch is transferred to the |ight transmii ssion layer formation nechani sm

the 1 ransni ssio arpoverin a on the

seni 1 randresre CBRRHESHEHL RS tise %%bﬁiﬁteﬁﬁﬁeﬂfitdisrcwﬁ* 3HF R e ¥
transm ssi on Iayer cl, the disc is called disc D5. EﬂkOBQ 22
Her ei nbeftEsterrgd alteratsly. prT@e@eﬁCrﬁg sretesgo] and theidises i‘%’#ra AR ntQuhedaygial
| ayers is explained. In a case in which an optical disc including one signal
| ayer i s formukgoeethanibin CE hee by susakborsraiich podtherh e The fisst reflaghian ldyayet al and
tre first reflection |ayer bl are formed are transferred to the second

anspor t@tibanreflectitiitis $6fntekd ddythé bRc s@saar D1 anbheseditmehaanitsseont, and as

showmn in FIG 2F, the light transm ssion layer cl is forned on the
10 reflection layer b2 is formed on the disc D3.
[0038]

The disc D2 on which the first reflection layer bl 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  thelight 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 c1 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 c1 and c2 of the optical disc including two signal |ayers, and the

t hi ckness is approxi mately 100m Fron1&he above explanation, 10 it is clear
that the present invention can provid@ the optical disc production apparatus

that can sel ecfy ' ' [ ' t wo

i gnal 1 ayer s crfECinkiR AEPol (alRly APbntar G Mkl i HBBIMIE

t hough onl y .on paratus js,used,. nd.therefore,. t appar atus .i

cconom carHaRag, JRHRb b Rhgh eptcnt ARF aieliliGe Bhb Hariantt NEPIEA o Fi o
3-5, an optical_disc production apparatus 300 of the second enbodinent that
i s a bestherfiths D%pn WhishdhefHrst signaldeyep et gedththei firviamstlpeion layesbdiass fosmed FI G 3
shows the overall optical disc production apparatus 300, FIG 4A-E and FI G
4F-H ar ereftrayufeesd tothesrqdmal transgprpitiod neichanisma sy the stdvadaphsfeal di sc, and
FIG 5 is a figure 20 showing a portion of the optical disc production

appar it Ugned3R4hism F8Qhdlas Thdven APEICE 2F Bl ﬁghtﬁfaﬁaﬁilﬁﬁsfsioﬁ'lay%? RRiforsie P theS

constituted fromtwo portions including a nechanismportion 300A and a
mechani sg i.on | &h e. di,yi ded . hed- .t - dashed
i ne. V%gfﬁsqg %fie“"’gﬁ’% ?a%g&%\?%@e icﬁ{(;ﬁrﬂl& 1§ er§ éh@%lﬁéﬁlaggggg@ﬁilg%ﬁg}g}mo%uced, only
t he nmechani sm_ portion 300A is operated and the chanism portion 23 300B is
not oper BeshnisEFe Luslight fipsmissian Taenghfas %@l@ﬁ%ﬂsmewe $9REAE on i n

whi ch both the nmechani sm portion 300A and the mechani sm portion 300B are
oper at ed tathlghickndse 06 teilight transsissiorclapes g andwo2 of theaipticalydiscsinclodipgdataced.
First, along with showi ng an exanple of the optical disc including one

i gnal | gi¢asllaydis ane chwomickitRas hpmoxisAtly 160 preX FréhnBdabive Rxplasprm; to a
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 F1G. 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 di s% substrate Dis made from a

pol ycarbonate resin disc which has 1. #3 mm t hi ckness, 120 mm di aneter and a

center h i a r ; i t.. i nfar i on signal s
are for rrégg%g;%?t?) g@%%%l'[. ;f?ltg%‘llﬁaa uﬂ?n%\l}g%eg@?%?fegh\%%ﬁ?egrlg‘é‘%/nglgﬁu(q)r?"thks its, and
for easy, explanatjon, the pits.in . the uneven state ,_conparing to the 15
t hi cknos$obFhE Fechinuim 2R 0D a5 e BERHAPISTABRRIOR SHOG 3P SHOWRS BEhever . ¢ he
method of formng the signal |ayer al on the disc substrate is not limted
to this. ththeptigrkdisc inghwlingdwe sigras layersnis prodnesd. t &First, ebwigiwigh shesriagmasm 5 whi ch
is set close to the injection nolding mechanism1l by a disc substrate

t akeout rrahpleicf theoptradibsincdingtbm@eihabliyer; teahéchgniom RPLHANBOMA isAn

external formand size of the disc substrate D are not limted to 20 this,

[ 0043} WebbratRaRARE reb et 36 &a_eebfgx@dﬂaﬁ Y i§l1di§é‘\‘r?hféﬁﬁ&}1&l&c?c@ton9§i§hﬁle present
| e, J

application has already submtted a proposal (for exanp apanese Pat ent

Application i kst .Publicati on. 2002- 358695), therefore, its details are
not shovﬂaxeﬁa?ﬁfah¥°§§§ aﬂgﬂga t‘&lﬂ’sgygiﬁ%]g)ﬁeﬁ? "8is taken out of the i njection
nmol di ng apé)ar atus 1 perpendicularly against 24 the vertical direction or
hori zont al¥4#2lt her efore, the disc cooling nechanism5 cools down the disc
substrate D by rotating or spinning while the cooling nmechanism5 is hol di ng
or mai nt ai ni ngAnhipjediiormeldisg apphetd bef Péhd) @uvkich g stainpet whfdhdncloddsi ng out
of the injection nolding apparatus 1, the disc substrate Dis soft or not
sol i di fi ednyel molGitE 8 akdiRtd rBediBifp 2RVAEEr inpcBbe moMing B AMacid, foltisghe Speed

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 considerationzpof both 10 performance/ability of the

injection nolding apparatus 1 and its 4ractically effective cooling tine,

and threg.r i ] . i .di e om t he
Arec Dupdie Rt Alb8nl d i ARRA AUNGER TR GEL cddlind PARGRS ARG | DO
of the i,njection nolding apparatus.l is. transferred by.the.di substrate
o ot R v ReATR T b e A Btk L B PR e e UL IS Bg Sone. 16
[0044] After rotating for a predetermned tinme, each of the rotation cooling
appar at useantainglastbe disasvbigratela perpsadiculandsf efusheltaidaliingo ofdhaoinjeciipe h keepi ng
the disc substrate Din a vertical state, transfers fromthe rotation

cool i ng appdianghpparhtos AnthadisegubstedhbDris soft Or mngoldified get. TMhe 2golivgy mechani sm 9
has a general constitution and cools 20 down the disc substrate

appr oxi e ehinib A 5TBRRRsE IPRE af yh&h%ﬁeé&%ﬁhﬂﬁsé%&ﬁiﬁsﬂd& m &hgigondi ti oned
roomat a fixed speed alohg wth keeping the disc substrates Din a

passea- t Saapoin et M aRo R WPt ol RORESAR A SR RS IREIR: o one

by one and _is transported to an obverse and _reverse turning nmechani sm 13 at
a next pdathlespraebhynyl warping by ceplingrdopmeat 2dugh gpepdilong with e widingn

mechani sm 11. The obverse and reverse turning nmechanism 13 25 turns in

or der t o hight cenhifugil domek ohdyedisasubstateddl cFha dvelidg swckarbisn Sdiee tdeaipsi de or
u(ndersi de, and the obverse and reverse turning nmechanism 13, when it

suppl i es rb@tién balidg aphAafiiseg whihodré hosshbbm if @gdte@,tia coatieahiinediboth
0

accordance with cases in which the surface the signal |ayer al forned on

e, U PR B B b OSBRI A PRt L 13 s
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 10044]

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 tL%nsfer mechani sm 10 15 which is
arranged at a next position. [0045] The’first transportation |line 17 of the

| ongi t uar AR 1y Ok ehERa oAt The T Blipa AR Rl Whretb PLBARE! rount i ng

portions 17A which are shown with circles, and wi,th respect o the disc 15
subst r at égesgiiccdnd the PPYsTss B ISHISS IUIHEE MCSBATHEN AP; Wécvpﬁ PYpRilss {oralaygl shown
in FIG4B, along with intermttent operation of the first transportation
line 17, foteingepparetus AR, domguects btlectivelyf inraneatdancetwith eisemial whialy the sutfatsy t he
| ayer form ng apparatus 19, which is simlar to a sputtering apparatus. The

reflecti off thedigiial Myet 81 forfieddhahd Yist'S@drhRiDtakeRbit & the infddith nldigh | s made
fromal umi num “silver, and/or the like and has a thickness that is equal to

20 or : ' o] j f i .S fornmed

s cart odrpiank il schulbdp b Gafbcifle." untlie b, 18 obBéiky Bl LBURE nfline? | 0
nmbodi t, .that I f ' t f . d

sent t r andBéshERE LY e o0 oess in Grler ot simatlay v a5 andBor  ed again

after adhering a light-transm ssive printi n%i transferring |ayer and/or the

26 | i ke mschepismeaborgshawrs pepncete pramitle oty tisstsignal kised fegnpermechanisn | s

provi ded al ong the transportation line 17, and the disc saving portion 20
i s const ishotwadn FIGD. a Adosg withuotatiog of i diteanitteatromtidi meghmismamsther ri ng
rTFchani sm.23 and a s‘pacer savi ng mschani. sm. 25. These. mechani sns af e
: disc substrate D is transferred to a transportation line 17 by the first transfer mechanism
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 b1
{ 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 pm, The disc on which the reflection layer bl 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 nounting portions,. 21A and is simlar to a stacking
pole and nmounts nultiple, for exanple, %%o discs Da at four points, and a

spacer sawyt j | tiple spacers not shown in figures and is
\élB{égJywefdtiﬁg vaRolageil

used for ai'ni'ng spaces or ‘gaps between the discs Da upon nounting the

di scs Da. @@&transferri ng mechani sm 23, by using one transferring arm 23A,
nmount s the sés Da 15 obtained fromthe transportation l[ine 17 on the disc
nounting rotation table 21 one be{. one,. and, hy using another transferring
arm 23B, recei ved GSGHRYING PATHOE Y i@r%flei#@a&theﬁrampw@g Imedih §pacer
saving portion 25 and places it on the disc Da respectively. As well, the

t r ansf er r i disp sapUiggwirtson ZBiskasstauttd froni odis¢ monhtiogrotativevtable@lpaobl em i s

resol ved, after receiving a.problemresolution signal, before the disc Da is

transpar t aghrRferrdits nBehanisANSPHMd Répaer dakihe rlehahie® X5, SThE: inSclamisai¥aid cal | y
transferred fromthe disc nounting rotation table 21 to the transportation

line 17 a i I : rﬁ:% 'lﬂaﬁn{&r it is
possi bl e %o?%x?ﬁ%é%?ﬁp%gﬂug%&%&% y \%\Aﬁ{"hou ﬁgqe%g&ﬁoﬁ§%49] Next, as
oroe o | SRR b LR L BT R A R B £ 17
transportation line 17 to a 27 transportation line 29 which is a first

t r anspor t adifomopnting rofatign sdbdoAtby ppersties i marner gessnied 8elpWand t he di scs Da
ar{s' intermttently transported by the transportation |line 29 one by one.

Al th

ough nqoo48jncretely shown, however, the transportation line 29 has
nmounti ng tables 29A which are arranged with a certain interval or gap and

are mege from5 met@bwn A Pihddi& hblRingdBhibh et SFRasBodiifhgPorRd on
such nounting 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 mounting a surroundi ng portiormof a center aperture 10 of the disc.
Along the transportation line 29, first, a light transm ssion |ayer formng

portion 3 i e is b InSsd bf WRiehd endhr@MEs | ayer with
a thi ckneirsah%@hagg%ggi?%hg{hfs15%@%?%%@3#3%3 o Recod nshdralh - <ol on

| ayer formn rt] : hr f ' e sets
et udes: RS RnE e Bt ACRE DDl NE By YT 1 BLBo AR et
material to si mul eous transfe chani sm 33 and the 15 disc Da; a
rotati on SPEPECLREN QR PS OWI%{YCSHS r e, dhg Eanspotiafipndine R ens t he
liquid material on the disc Da by conducting a high speed rotation

oper at i on:maunting tebilesr 29 Arwbich sicar@@ed withapcestain intprvad oh gap and ar¢ madn drom cap

cl eani ng mechani sm 42. These three sets have the sane nmechani sm and operate

si mul t gnequkthly resib® thIRE an@ thesd$c8 Debare Auntddint idh hduhlih € BableAdté Bytorles
possible to produce if there is one or nore sets. Mreover, 20 the |ight

transm ssi 1 rii Ol b m i tution.
[0050]  EadhO5teF Y iy irdelch bORA i d Bberll o £k 60 ofhcRRTES |
transfer ar .not _shown. in figures. Wien one of the arns obtai.ns or

mai nt ai ns A GFCendia ashidafcsion of B SARERERrFS AR tBmBYAEdEblan! Banot her arm
si mul taneously obtains or maintains the 25 disc Da on which the rotation
oper at i on paefsrablecthatopdipmetedof e inganting table 294 ba soplerdharondimetesgptheat us 37,
and after that, the arns horizontally turn or rotate at 180 degrees. Wen

t hree di salscladdnaphiexiiiassis peizt &br moudtinge i¥roanding eenataf wekyterapetuesd | nsi de
the rotation apparatuses 37, three discs Da inside the rotation operation

appar gpus /3ief. e AR BoersPn 11dhe ¢) b @Rnldene 29. In
ot her q\?/or 3"? 1?Et %?Jee %}%glgﬁ{ueltt?dglﬁgéﬁst%? ?%Es?’eﬁrsrfgc%%ni%ﬁn%ﬂ %38%%)a§1‘dﬂuc?n tdf%e

transter %%(i:‘trioantélotrﬁapfforﬁ‘xgg lfgilét?an%is%}/o%r%er 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

ST

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 nechani sm 41 obﬁgi ns multiple cap materials Ca on a
table rotating intermttently. Wen the®disc Da on the transportation |ine

29 is ”a%@@%{u‘i%ﬂ %b@ﬁtérﬂi%tﬂﬁﬁ { fizoRaftl he O?Q%ét%;ait %80 ﬁﬁ%@és‘?‘t Weheh/» the

transfer ni sn transt’ers the cap materia rom tHe cap saving

mechani sm, 41 so as tao,cover center erture.of the disc. i.ch is not
Shown i it A5es Dhns et poRaf T i 2P5E Resbb g huonTr e Fir o BB has” o
cover both the center aperture of the disc Da and a center_pin of the
rotation dpeatusend Apiyae disesDa fsidibe potpiomeRer KAPPAtUSELf @6  and which i s
inserted into the center aperture of the disc Da. In general, the disc

subst r at e sinhlfmeausie nomntedperthe trenspbrtitiorniing 20. dilawtee woads] thrbe r ecor di ng
area which has an inside dianeter of 43-46 mm therefore, an outside

di amet 8r QfimiilhepaPrART@ théthai8mk 33 20nARPIH MBleLbYerdfor’st tREisEiDARN Sy, thi s
is not alimtation. [0052] After the center aperture of the disc Da is

covered w J , L Ul | {&m 35

suppl i es tth%eﬁ?%eﬁﬁgé)ﬁagfsgrgft%@%lﬁ az%%glfl lelért!; %(Hj{ll sg’to ﬁgﬁ»@ J‘aa¥10§%rh ?%g‘%%lqltlg area cl ose
to the center_point of the cap naterial .. The liquid material is 25 nmade
froma cl 4Pt tepfﬂam R %ég%HO%BPW‘F‘EIC‘%éE‘? Wt%t%ﬂﬂ’q‘?%faﬁ’é’aé@%a% 3?6hfﬁ%1ve a
viscosity 29 and to forma light transmssion layer with an approxi mately
100- pm t hitkesdengdythanspedsy imyhwhgplnoneoatdtiog apparhivd 37 ihappliecdse i n whi ch the
ligquid material is supplied to the center point of the cap material Ca, the
Iigui d mat goosd] i s supplied at one point or on one spot; however, in a case
in which the liquid material is supplied to the surrounding area 5 close to

the cepfer point QihduBk n6AhoWAf Heltes e chf'EavingiMbehalRiPA Sbtains nitRRE | €d 10

a state
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 dlg Da on which the |light 10

transm ssion layer ci that is a cover g is formed. [0053] The Iight

transm ssi t S fiRr e, is
possi bl e t%gjtﬂoaf?ﬁﬁgli%tﬁ'egﬂm% %E)%hg% Vt‘%ilrttﬁleanl{%;g%)ﬁt tr gyglgrknmgélﬁ]otrﬁlwkg%%r@cl at the

light traps ion. | ng |on e \ ns of
suppl yi ng ?H?Blﬁﬁ&%?l&l—%ﬁ ﬁltrgélr gﬁ% é Chdt%g(ﬁ ilatgatg Al ?é\}pﬁ:ﬁ??& %enl ng
the liquid material by usi entrlfuga force are divided into two or nore
times. By ERDWIQAOHY Of His @Béragtrragﬁ‘a e LiqgigypRigrialgs swRplie dhPRe RRIPERT A Ond
spreadi ng, extending and/or flattening the liquid material by using

cent ri f ugaspotorayesvef, x a easanpidjchi the Hquidonaténiad ds supplipd topths sinpdwding 4ro3 m t he
light transmi ssion layer cl with the 100,umthickness accurately and in a

short t5 neclobditodBe dert@giiof elone QﬁatékﬂaltdﬁetHeQIq@id RatepRERk atpplitdtinaceate t he
same |i qur d material which has t sanme Vi scosi ty as well 1s applied;

ho""ever ?ﬁé 1]'%516 ?&’%UI gﬁ@ﬁéfzéﬂt%/ ;ﬁ;njlt' M (RO 1GNE rhdteria ; s Q@?ﬁh@?ﬁtﬁe‘ba?pﬁ;y

coat w teriral "having a |l ower viscosit I rst
and the |i urd eri al havrn a_hi gher. viscosi,t secon .. wWhen a
rotation o g& h%\f‘?t%trfmo% {OPdﬂ&g‘ﬁfﬁﬁlPa”[sﬁfémg‘?g?%f@ % ﬂggﬁ‘é%lvﬁ ng,
ext endi ng and/or flattening 25 of the light transm SS|on Ia e
fini shed, spfedepdprreeds, artenidsindior Sottensthe bigwid apateyinl op g ﬁabdfusrfet ur ni ng
t he cap rraterlal Ca fromthe rotation operation apparatus 37 to the cap
savi ng mecbamrifigeibreeT h &G 4HLiskbwset dis¢ Bb wisclcisahedisoDaadiverieldtherdighhi s cap
material Ca which is returned; therefore, the returned cap naterial Ca is
washedi®r gheamsdonRiybcl thbﬁsﬁ@evaﬂ%ﬁmfoﬁﬁemam sm42 at a washing position

and the liquid material is removed. 5 In this washing step, various nethods
such as sprfmﬁgp cleaning fluid/washing Iiquid on

The light transmission layer has an approximately 100-zm thickness; therefore,
it is possible that, in a step of forming the light transmission layer cl 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

(f.: 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 c1 with the 100-um thickness accurately and in a short time. In

20 acase of conducting the rotation operation twice, the same liguid 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 cl 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 whi the Iight transm ssion 10 | ayer cl
is formed is transferred onto the transportation |ine 29 independently by

these thr ; uiR80 N i ; el ARSI | ayer
cl is not gl;aglg%gg%or solﬁ?gﬁ@ggﬁ)&}e? rlg?fﬂggg%tﬁ%d;%%ﬁ no?gdép?ha?jqfﬁibg%not

needed to n ter al. C i.th. Ct I

subst rat o, aa e MeEhREa g cThliadEmalbiaid GARAT abBerEFORURS el o
nunber of disc suybstrates or_ with respect to a plurality of disc, supstrates.
15 [ 0054] %Wa@ge%weagaecﬁ%%ﬁoreeglwéetuamwaw%m@é%e‘efmﬁ dfr AL EP 0¥ sc
which is applicable to high-density recording, a degree of flatness of the
l'i ght tr arBetaswashingapechanisin 428 aavasaing prsition dndithebiquid nmoterép &y mmoved or
results of witing or reading information signals by using the | aser beam
Ther ef gr e, Inithis wisIiGg 812p Avatiou® nfdehods sudhsisprayind¢ledomes fuilovasBihgtit@id dight
transm ssion layer cl. However, it is very difficult to formthe |ight
transm ssi; A i : 1 j ehy by
appl ying PREEATReGmla de teaile e Sh R HERR O R A ANl

portion, peripheral. portjon or. outside.surroyndin tjon aof the light
Lransni ssi G Bleriab epilysmoxrd becplie, withpueariannatiahtder batdeline Bbr i on.
There is an_effective solution to this problemsuch as operating a 25 first
har deni ng lidiiyig, the dinuidimyerliviog hepid sgh  Mychastepiiperpryed Byolhg1 twg 0055]
Thi's first hardening step is characterized in that the thickness of the

| i ght - t r arsems afsheometmpsmsalimiukangnudiyrami itecdisc Pa obywhieh the Yightulamsirissipt he
hardening light on other portion than the outside edge portion of the

|'i ght -fior angpér$3 li@formad & traiisfedfed it Mk S@nSotioh Afe POiHdepéhdesily 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

cl has a particular influence on operations or results 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 c1. However, it is very difficult to form the light
transmission layer ¢l with the uniform thickness of approximately 100 zm 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 ¢l 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 nmechanigns 43 and 45 in 10 which both of
them have the sanme structure; rotation Operation apparatuses 47 and 49 in
whi ch bot h gdssyhem have the same structure; mask nechanisms 51 and 53 in

whi ch both ™ of "'t hem have the same structure; and a hardening |ight radiation

mechani sm 55 suc . S . ' t aneous
transfer nmechani ?rkrlgssfggt %%%ng%%}!é% %B%%é%@ﬁﬁ@%%@ﬁ%ﬁé e sinultaneous
transfer hani sns .43 _and 45 transfer the 15 djsc.sybstrates Db .on the

L r anepor t SECBAATTHRSIGOLDE 1B WPHR Pevush DY AR Bl TEUBHRE s CeteaE LBRORG by
usi ng one of edge portions, and sinultaneously, the sinultaneous transfer
mechani snothd paribnaban theputséde qdge pattinn of ihstighitteansDission Loyer €h of the diser deni ng
light such as ultraviolet rays is irradiated on to the transportation |ine

29 by @si nmgb,ahepdreon édgmi-rpadehedfemithigéebolipderdeifutddmbitkhodivkacdsrodtiss er
mechani sms 43 and 45 conduct the 20 transfer operation alternately or every

other ti o‘%ﬂi&fﬂ fiﬁe&,%n%%@{xﬁxgé flig{!%%sitid(’)hﬂr;poriid@ﬁ &f 1Rk 1B arshAGFRAL e 42 A gt I on of

the transport [ine 29, a operation~ apparatuses” 47 and 49 can

have sufficient ti equi.r.ed,.for . conducti t.he intgrmttent transport
oper at i on SPEHEC TR R TR s St f48E portghacepomda Bihch bihse AR cous
transfer nechanisns 43 and 45 transfer the disc Db to 32 .the rotation

oper at i on GReHF eravikwandicengifygaldorcen e AfSRRWRBE RiH Bs s Bardening Beht horj zontal Iy

sl fyde a mask nenber Ma shown in FIG 4D, and the mask nenber Ma is stopped
at “a posi tirradiatibmstep & aglerayér by usipgrsimbitanepenigansfanamathénioms b anppem sur f ace
of the disc substrate D2 which is nounted on the rotation operation

appar atous eghiéi baththf48sm havid e BREK stiitire] roMiionopeR€ien hppitatasdselFiand Aptier i 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 ci under the nmask
menber Ma, a gap or interval between t@g mask nmenber Ma and 10 the disc Db
is set to be small, and it is preferabl™& to set the nask nenber Ma at a

pr edet er mypgdipBs 'obbxﬁﬂo@@ﬁ;ﬁfa@us%& arha @9 tth@ ni=0k AecRihi@Res AhnPss of the
rotati on operation apparatuses 47 and [0057] This is because, if the

T o B DR RS I ﬂeﬁe%ﬂ% (PRI e the

rotation ope n appara uses are coh |ng

operati on, ir flowi rbed a f] at ne of the light transm ssion
oyer ol | sopbliinpoarradiE %%BéﬁP@F R g Wnensatice of Moo o
the mask nenber Ma and a surface of the light transmssion layer ci is set
to be a f discsibdtiatesD? mehicdris greaintedron theymatetiasy gperationgippargised 47 amsl 4%hange or
adjust this gap by changing a height of the mask 20 nenber Ma. [0058] On

t he ot fer Thafthsk hftgntea MIcs inft@e lfiophé rdsadinaterialwhieh ldaed sontdbsmhihafichihgat a
sanme position fromboth the rotation operation apparatuses 47 and 49 and

whi ch 1s ‘%ﬁ@ﬁ‘ Ly ul%x%@ﬁﬂetfré sShn mES%;ﬂﬁ: I}l&eﬁ%sﬁ%dgﬁ%ﬁﬂﬁb%& {AlardhakgPer side

fromthe rotation oper i’on appar at us e sinultaneous transfer

mechani s I ans er 33 di.sc te Db set t.he
(T anepor t SRS i i SRALT b oM GG R T R s s S 4 gh
Therefore, the rotation operatlon apparatus 47 starts the rotation operation

just af t ePrdendo keepias Mishpkardoping Lighs @5 passible Horventeing intaths dight rasmisssiever |
this rotation operation is ained to finely control the coating thickness of

t he |i ght layeaoknndssittenmbskymeemberdvia,enghptar intatiahbewebe theanadkmegbdriMmtndvenl y
on the light transm ssion |ayer cl; therefore,
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 c1 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 Y short
time period that is, for exanple, for approximately 200 nms fromthe
hardening light 10 radiation apparatus™5 such as a flash |lanp apparatus.

Because ofnt Rise shmdiath T sef bn (8 ranipsHRAL @@td ihe httautxhspémgm mEth%HﬁsFﬂsS si on
| ayer cl except for a portion covered or shaded he mask nber Ma is

har dened ofz 3T, "AERGH. (UEKST ond ORI £ gﬁsotﬂt o oSigher al

portion or Si de surrouh I'ng portion o transm ssi ayer
which is cov haded t he, mask . in a soft state
wi t hout belt‘ﬁtgaef\tei € %%?%%615 St alapIg eaeraanwﬁ’?%s&maépmﬁr thisgafatPR on of
the hardening |ight can be conducted while the rotation operati on by the
rotation ofperaiiongs ainpedae dinalyeconttpl thagoating thickness @ thedight fronagipsion tayer
finishing radiation by the hardening |light such as ultraviolet rays, the 20

har denisng ¢1 gittoradiatatheolinradiing Aghisyvody vavBSliglawansmistion 1oicatt;aherofogs,at i on
apparatus 49 passing through the original position, and just before or at a

time when t[rllﬁ_gk?opﬁl'bﬂ% Efdflon s &H&h&@dﬂa@tw& RRRRIALU an §&&Hﬁoﬁgpe@d of the

pr edet er mi position above the rotation operation apparatu

or cover, D aprEPO Aoty P2 of g bPpiiRish 9 RBRRE o TR 44a deni ng

light is 25 evenly radiated in a short tinme period._fromthe hardening |ight
radi ati on @gpsiaiieqa laststepaf thigrogtiop wa@rau@m»élawa@#% 13 gVgRLY tpdigteddn an
apparatus 55 returns to the original position, and the mask nechanisns 51
and 53 r esgecttinie pgriotothat it Her ercestplerdnbapsoditnatedy PO e ficgi thelhardeosigtlight s
which are out of the rotation operation apparatuses 47 and 49 and prepare

for omer atdpifidn QppRatie B sECdse: flakh b SFpaiiubl asBédagsenfliBis dalifsteeofiRe t i on of
the light 5 transmssion layer cl that is only in a soft state yet is

returned opfg.ifSrikhe ARt idsBlisdidd¥Byer c1 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 ¢1 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 cl 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 |layer ci by dg&reasing t he thickness 10 because of
gravity, and is adjusted or controlled by changing the transportation tine.

The radi at A8g dhiMBe far&eg&jgpgmmimmug Nands 38y g&nomg}ﬁa}ﬁpéﬁgh, puch

shorter than tine or t rotation operation and is, for ex ess than

e e hundg g GRS AP SRR mBREHE te f W HE ©

apparatus 55 even though there are the rotation operation 15 apparatuses 47
and 49, meRAsHIPDS vhichxe scel] thy rataticaqpegationappeaipses 41 andAendgrppage {o5
prevent a bad influence on the quality of the disc because of heat of the
appar at us. ogetatioph ofih dexteeynlet edhe st D hashlee olitside Blbgd porfon bf the dight ed even
after radiation of the hardening |ight at the rotation apparatuses 47 and

49, the& sofrinspidsidndayaddendrqs Iﬂﬂgfin fkoft BRtd yedl i retirfic Giild | teihspaiision Gike Whi Ch
is covered or shaded by the mask nmenber Ma is further 20 extended and

becomes t hydingy tlﬁyovfeﬁqgleéuYfaE??? oﬁ?‘P?irﬁE{ (?%ghqriisﬁgntcl?%ertcﬁ% ﬁ;ﬁrﬁ&gadtilata Of%@ov.?ﬁﬁ“ ble to

flatten furt'her nore by con 0 ntine an al n~a high

aual 1 P el i oo SHGERESSSTERL . L R RSl o5t o

step, the hardening light is 25 radiated from upsi de of the disc Db;

t her ef or e, secpied briderdng pigp i b sametpngth asribaiima e flateningdhe thickagssef the f | ash
Iar(rp apparatus is provided above a hardening position on the transportation
line 29. Tiwdt haside edgecpdriightf thadicht trzmsmdgsjparlayarsl by deareasing the thickakss or

shift up and down synchronously with an intermttent transportation

oper at{Pn BcabPOf ghkARISRRT & @Hjél@ﬂ&d lok Béntrotied dY@h iR QrahEpiaReh tigdel on |ine
29 intermttently stops, the hardeni ng |i ght radiation ‘apparatus 57

radiates t 'Ifﬁe Eﬂfaﬂgﬂ itiﬂ% Af‘ tgpf-araéﬁiﬁé 11&?9&%&3%01% Lﬂp%'zﬂgs 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 hardeningz10 |ight radiation apparatus 55,
and a second hardeni ng mechani smincluding the hardening Iight radiation

appar at us éx?:h%@ﬁfltalglﬂahﬂﬂ%pafattuﬁang@déa%a% 8 Haddbaihg ipbsition BR®E bl e to adj ust

or control warping or curving of the disc substrate by radi atlng t he

har deni ng |

control li nghgﬁ&tit O(r?lg}r{lé:'% of’ﬁhég aﬂ%gm%q}rﬁth tﬁghPB%‘P%‘%%{’%ﬁg’r? bot ?om si des.
A concrete exanpl e of the harde n ht r.adi atlon a 57 is
xpl & ned L 2D RRE AYE SR GHAED ¥ 0e PR iBen: Benthseieh SPORIEh ST ¢ he
transportation line 29, a disc saving portion 59 which is simlar to the
di sc savi nganspertatism 1w 2% apd whewithe, traaspprinien ine 29 infermigentlygopsatheof  t he
transportation line 61 which is a second transportation |ine of the second

20 tr ars pohdrdédingligRahdintisnugpachtas 57 adiiarthakalaring ipbthfet enopingy st The
transportation line 61 is a portion of the second transportation mechani sm

h t
ownever, tBehifihgdsRats & on rﬁn{nﬁ%d%sﬁ%ﬁ 'Heggl OnF%BI {rxnsexﬁgsq'&ﬁayg formin

transportatl on operation ransport ne 29. The Sc S§VI ng

Cpacer savPiguna A BanFRETs§ a?%simﬁ%ﬁﬁmr%t# S R T L

nounti ng portions which nount rrultlfg for_ exanple, 200 discs Db at four 36
poi nts, anBiclidings paight trapsmissipiayer fopming opion %FH‘?%‘P@ e ansidt shown in

t h? fi gur es and which are used for providi ng spaces or gaps between the

i se€s Db upwohamizms 43andt 456 thediotation Dperafion 8@jaratBse ¥ and Alpandiye harghiing

radlatlon portion 57 provides a shading board or a covering

10  light radiation apparatus 55, and a second hardening mechanism including 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 savi ng3érechani sm 25 descri bed above;
therefore, an explanation is omtted. The disc saving portion 59 is

provi ded faintszandibe siaserdiviag portianhyR hasriswapledphesss notridewn o thedigpoesi f a
probl emoccurs in later steps of a production line in order not to waste

t he unfi ni=aldechich seised Fratproviding bpacds ecgapsdetwdenithe discgiDe spon moufiting the
extracting or taking the unfinished disc as a sanple. Therefore, 15 in

nor mal opegiadkigh time, the transfer mechanism 63 transfers all the discs Db
on the termnal end of the transportation line 29 to the transportation

i ne 61. 'tOQQﬂU|d be noted that if the transfer mechani sm 63 receives a
fault occasi signal, the transfer nechanism 63 automatically transfers
the disc Db on the trapsportation Jine 29 to the disc . savin ortion 59,
and moBeover , |  Tederdeaineright pdieRinoRans T eieridsea Sieding haard 8@%%@@1@0
signal, the transfer mechanism 63 transfers the disc Db fromthe disc saving
mechani sm baagd inoortlérenat taradjnte thathianleninglighbon thedramspastatiobling @9hihargiere sianpl i ng
button which is not shown in the figures, it is possible to transfer a

pr edet er mi g @dsgiblg e predént Ghesemspbrttivnt iR 29drsie imsﬂ% tROtdmRfatk?, [ 0064] 25
On the transportation line 61, wth respect to the disc Db transferred to
the 37 trgﬁg rtation line 61, first, aliquid nmaterial for hard coating is
supplied tot disc Db by a liquid material supplying mechani sm 65. The

i quid materi al pl.yi ng _nmechapi s 5.dhas nozzl e portion 65 i.ch

r o;q ates appr oxi rr:#gl ‘#%Jﬂglr{tﬁnﬁéoﬁﬁ%gbgﬁ ?#maf@s Bt F\%l &,@e&fﬂa}}?ﬂggt erial,
and supplies the liquid materjal in a circular state on ,a 5 predeterm ned
posi tikh atre gimilasfe fhegligameyntinggolgtian table Jhandthe spacepspving mechagiyer By 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 |ine 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 t¥e disc Db in a 10 doughnut state is
extended at the rotation operation portion 67, and a hard coating_|ayer e
of, for eiapsporation Uns ¢hiflrtine Hguidmeatprigl dordiand cogtingds pynphisd to thedligi Db on
which the hard coating layer e is forned is called a disc Dc. The rotation
oper at i onbpediguishmétzriali sipplyirg mechaatinf 6 m Therlamid matdriabsipplyng r ansf er
mechani snms 69 with the sane constitution and three rotation operation
appar at us @fecianidrh 85 ha®adogdle ptieioh 85 i rorey fipr@imatelpol @e dfongRaad, and

t hree sinultaneous transfer nechani snms 69 simultaneously transfer the discs
Db on the i af: ] ' d | | rat uses
71 and tr SCPUPREHERGAR pik Al HhasBopiE EORAEARRRANS | ChlhleRi 0P
transportation Iine 61.. The Ijquid ri,al . supplyin chanism®65 is

b ranosd BB POtER Som 1o O G dBe Y RER s ShsEEdann DY oRe ohoz 21 o
portion 65A is standing 2{ above the transportation line 61; therefore, it
is 20 pos $hafranspertatioadise Glhe Copwatadi to the ligrad mapapb 8 thylight feapsmissiep, as
shown in FICz 4C3 the hard coating |layer e is hardened because of the

har deni ng ldyegbéscHbedhatase this lapiidnateriably:s 1bwenviscdiny eedionghich ghbaterddi at i on
apparatus 73 above. The hardening |ight radiation apparatus 73 has the sane

25 consti fpul iisodbg?(ﬁ)rfa'fhefop ?(Férﬁﬁﬁl%ﬂ Gald @0ting ﬁﬂ&ﬁkitﬁ BxHPRAY ﬁ&iﬁtoéﬁ orand an

explanation s omtted; 3 wever, the hardening Iight radiation apparatus

730 i i ded I i f &h t ti | i 1..T i Dc i
{Fanst or  aeF o tBPciEatey R, PRYRRH e wbPedtn wl B 7770y
a transfer, arm 75a of a transfer nechanism 75 which has both the transfer
arm 788 adqughnuf siakrs extandrdzas ghe rolption QpeiaHOR BOTHOR 04 ndnta herd aatingdayer s

positions at 90-degree intervals for mounting the disc Dc and internmittently
rot at es 9@f, for example, 1-4 um thickness shown in FIG. 4F 1s formed. The disc Db on which

the hard coating layer ¢ 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

f.;'_ 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.
[0065]
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 coness@up, and at the next 10 position, as
shown in FIG 4H, a water-repellent layer f is formed on the back face of
the di sc howbetry tht damehingdightapdiation rpbargtua I &t proukled onlywpsidefshesput t er i ng
apparatus. This water-repellent layer f is aimed to prevent warping or

curvi ng amginiporiatieyling 68 NEhiedisc Defld eaistered feye thef tkoRpatatioadinerslbeaause t he
material of the disc substrate itself absorbs or inbibes water. The disc Dc

on whi ch ttr.lﬁ’ﬁtaW?ctrgEéHaﬁ Dié-] FHY a bdNGEr Ao ’fSafd? aBsfcp nfééﬂlzirﬁ‘éin a5 “;'iﬁ’ckfjha%%o@fj

[ 0066] When the disc 'S returned tot e original position ont

turntabl e, mech 7 th tr arm b_of the rrechanrsm
75 tr ans SPSEERGE araoa pd p goas rrerrar, 7t bR bRy s 27 B e
operation of transferring the disc Dc from20 the transportation line 61 to
t he tufnt M9pione#Pregrseanteraly fog mouating the discrRoand piermpiently rgiates P
mechani sm 75 and the operation of transferring the disc Dd fromthe

t ur nt abl e degeehearhdime’ 7 Aot veeserand ayvearstmi 88 mbyhanksm 79 armfaagediatm poi of t he
transfer mechanism 75 are conducted sinultaneously. The disc Dd nounted on

the rel ay d@bksa 3ssilion hé:aReh BodiB6hn wheredhe HRE PRGS 1cRBivEQ Fohthe SransPorfalin
transfer arm 85a and the disc Dd inspected by the 25 inspection portion 87

I's transffioq L tﬁﬁgtolfﬁ%rsé gﬁcﬁ%vkﬁ%ﬁh%%l Be/%é Beﬂgﬁ gﬁrif}gtﬁfg]ot%@e%ﬁﬁ gexf%}se?’g the

m(s)pectlon portion IScC I's I nspec g inspection li
froma |lower, side or usi.n rreraadth like in cordance vvrth
br Sdeter igins St matner g fad 1860 o B it sRBtaq B comes ub ot REShIRE o
fine/ non-defective product is transferred to a non-defective product

nmount ilAg rpegitigni asishod’n am H1G 46k pevtérvepllcatilayer § is formpdwinghe berksfageofzthe

defective product nounting 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 £ 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  discDd.
[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. %be non-defective product nounting
mechani sm 93 has a generally used constitution and is not drawn in the
figures ithedgdpattion porton 87,abadiks¢ isibgstcied i radibtinginapdction dight aomodbwenl di sc
mounting portion constituted fromsuch as nultiple stack poles that can

mount o' Ligad: yhdiheh . sefedafa e 190 LREMER witPfIRbABmIE RN M Of

the 15 transfer anism 91 transfers a spacer fr a spacer saving portion

20 onL . s ARGy TRUIL RSB ol 8 E0G54, 7 °

| oaded di scs and of , preventing the discs frombeing.closely contacted. It
shoul d betwrydelsetiverrodct mowating meehastana’ apd 2 dglepide pradyd feransierisdi nt ed
on the non-defective disc if necessary, and the 20 optical disc applicable
t o hi gh- densd¢fyctiveqoodlichgownntitg mechansoo$Ibngnt af/ibe tiassfeoapisatfabk trarfsfH68)

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

appar at us yRefarism 9PN thd/bRMucts BRIThEWRePS Toh@Wore™3/ d#di Ng a nmechani sm
portion 300A and a nmechani sm portion 300B 25 which are divided by a

| ong- dashefb rt dashed line, and both the nmechani smportion 40 300A and
t he nechan smgorti on 300B are operated when the optical disc which includes
two signal |aye which is, applicable to high-density recording is
produced The n@@ﬁé PLIANAS SPTUHE OBEISHOR § %tr@ﬁ%rfqep %ﬁaﬁéﬂ | ayer al; the
first reflection layer bl; and the light transnm ssion |ayer which is the
cover |ay entomaticailyecondected et treceing astgnalishish inshetes thenpwdefeotive300B
constitutes a second signal |ayer form ng nmechanismthat forns

10  product or the defective product based on the inspection result of the inspection 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 enbodinment, in addition to FIG 3, referring to FIG 6A-E, FIG
6F-1 and FIG 6J-L for explaining the profluction steps and FIG 7 10 showi ng a
portion of the optical disc production apparatus 300, a production of an

optical di30BAiand thedinachanise portiaa BOPR yreraperatedywhemihsoption dise vebkshpiclides  an

optical disc. In FIG7, for easy understanding, a flow of the disc in a
producti on tﬁrbeignialslagzhmand bhidksis appliabledo highrdenaity moerdimglisiprodezed. | e ar r ows.
[0069] 15 First, largely different points of the production of the optical

di sc 1 ncl UGhRBakR poti0A RYAEShE ﬁ?ﬁ‘sfg’ﬂ@l 1BRQVE; AR 6 BALtRAQ ?b'l%dOf the
optical disc i1ncl uc}) ng one signal layers are briefly explaine (DT

R e AR PR AT SR aL‘E)‘é?rat i

19, is not transferred 20 from,ithe transport Ilne 17 of the first transfer
mechani Sm tfBehARBISEYRORANLT R Fanstitufese spoonsk signad layer Erming mAc o IsTHALiRrms
mechanism and is transferred to a transportation line 137 of a third

t ransport ata light treodmissiemiaybr inblmdimgchsenoshsignal {ayen o8 @@Rlifyysubstsitemhichnieous
transfer mechani sm 97 which transports between the mechani sm portion 300A

and the MMEAIRHSAHRA the RecBHEEM pdRidn2ZI00Ahddlsieh WHlwdes BRsfirkf\@ghal Ber a1

transm ssion |ayer and on which the second signal layer 41 a2'is

transf er redyugin DL SAledln hOG PIECHANSI AR B AD R sl RIS Rikchibom ¢ he

t ranspor tation I ne et ranspor at | on nmechani s

por Fon 300w oA B2 e R RSB HLABSL ol %“@@@%wnls&yé@é;@

the second signal layer, that is, the I ayer form ngo(?%pzigg‘;tc%gn%?a; grt;rcsél not

only tH& fishewing a portion of the optical disc production apparatus p p
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 thgimechani sm portion 300B, the

i njection nolding apparatus 101 to which a stanper which includes a netal
mol d with a2 ilaginkered @€ prified @t thea@chariion portjec300BNis trxnfiragfrom tht t ached,
nolds the printing/transferring disc substrate T including a second 15

signal | ayghn3@rtstiiiind 187t Ghe RihsByrtaRR e dtMhEfilcbiRMisiPhsting 300A%y |
printing/transferring disc substrate T is made froma resin disc which is

120 mmin ,dianeter rgohol e of 15 nmm di aneter; however, this
is not a Ifhﬁ%sﬁlg?l&%?ﬁpggiaﬂ?%ﬁ%cﬁéﬂglﬁ 9I7ayer a2, information signals are formned
as pits tha{ are in an yneven state with grooves or fi“lfi'ts and for easy
expl anat i on(3)ti4& layier forming appagates Ehiosms  SCTRIEANSRASER AP IFUPB 1a¥6T phwell AR ckness
of the printing/transferring disc substrate T, greatly zooned up and shown.
The printi tyg/secandsfignat laygr, thad ¢s, shellsyar diormnifig apparatand$ éommsdot only thobist ng
mechani sm 105 which is set close to the injection nolding mechani sm 101 by

a disc SUb%ﬂ&ii&Ia?KﬂﬁthsoﬁB@é’b@Bﬁ&fBﬂk@t%nla .is cooled down by rotating or
spi nni ng. [0071] 5 The di sc substrate takeout nmechanism 103 and t he

CO01 19 MeChATYS Mok 05 i % sl S bS8 AP e A ldiatlr ercptibpty 20 o takeou

mechani sm 3 ol'i'ng mechani therr operations are the sane
P edot of mi HOBPHLIOBABR FOPPHEVUIS | 10A hearrsnr g Bk b bR c ool | ng
meghani sm 105 stops rotating and, the transfer mechani sm 107, along with 5
keepi ng t h&rapsmissipm lyyer whichas theregvetilayer sodtherliearaigrmed iy thestepadessribed,
transfers to the aging
10  above.
[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 mechani 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 sagpe as 10 room tenperature at the
agi ng nmechanism 109 is passed to an intermttent rotation nechanism 111 one
by one at abmendhemantc asnhodist hebsagtc ngkenetiactiaginml®nd the coolimethecharism 380
degrees by an obverse and reverse turning mechanism 113 at a next position

al ong W t hnH it dRPatRhns bRahé Birld 88 WEISNherb R &lthAPexPRati@BhS e bhditte®nd is in a

hori zontal state so as to nmaintain the second signal |ayer a2 facing
upward. As j 5.1 i . . r and
ever se t a0 EREAAR e hih e BREL Gt hE b RiGP NP R OF e
by the i nEePHRETEATnG: K1 AP ath (e Fansde HecteRTp G, EloBR it
transferred onto a transportation line 117 of a transportation nmechani sm
f or trafAsf deeping therpriptingttiansfetringdisa subsisdte T imaoiedivabstate] Gansggs [T agingl i ght
transm ssion |layer form ng nmechanism 119, which has the sanme constitution

as the |i ghbechamBeMi0SDne fb%rbﬁw.erTﬁé)frﬁiEism RGARSMSIO73hd tdagihe feBHNKNs 10d1e
sanme operation as the light transm ssion |ayer form ng mechanism 31, and

sane of . ran ing . and
Subst rate T2t S ek SPATORR R, PRl PR b I AAREHR i © €
transporta

ti 0 chanismfor . transferring or. printing. 43 The |ight

transmi ssi odnaq%a%g@ PP G5 hESABR aiygilhﬁgreif E@Cg&f{gla éloﬁééﬁa%l’é%&- and each
of the sets_includes: a liquid supplyi rr‘:%f_msphani sm 123 whi ch supplies the
li qui d nat efieqrinting/transferring discewbatrate vdvieh ispopled tiowim te be alpept thpesame as
printing/transferring disc T; a rotation operation apparatus 125 which
spreaddf exbemdsmperdiuor atfthasgieg sechmidm 40P & passedrtp ah itarmiktentTotation
printing/transferring 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 turned 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 T4pn the transportation line 117 into
the rotation operation apparatus 125, and sinmultaneously transfer and nount
t hr ee pri nthhedight anshassiomigycti fopning pstticat B hbs khret buts of -atatanismsapdeath on
apparatus 125 onto the transportation line 117. Three sinultaneous transfer

nmechani sns o} &k eRNNEHes?a 1iGARASLUBHlyRIRah&dhlafRnmOf 23 WKicR kiipilics et B ndfefiang
disc 15 substrates T every three finmes the transportation |ine 117 conducts

a transpor [ i QA i ol i 1] : OV, i:ne for a
ot at i on oior SEBBRIHL Ry pl ORI 51 shd e bARISA TGl BeBGR'L TobER o
| onger than a case of usi ne rotation ergtion apparatus 125. [0074]

20 The cap CBATIHG SHEEHIR L L1 M 155 SPEagh EXEANILOR s Bh e i b FBRI IS m 41
and its details are not explained; however, the cap saving mechani sm 129

obt ai ns5 mprintipg/érassiprrimgtdisci Biby caisluckingia highl spesshiotationpperatpn;t atmanisferr ot at es.
Every time the printing/transferring disc substrate T is transferred into

the rotati ghechREE@20Na afP@iaigifiechddidm 129 aid 805F ElcariBEe hathakend 231,nount s t he
cap material C fromthe cap saving 25 nechanism 129 on a center aperture

whi ch is ”?{‘he%‘@l‘{’éé defb Ha0 tHfel sﬁﬂfe‘?ﬁeéﬂ%mi&ﬁ%ﬂ% efild ﬁfnhﬂ%éoh?l?.s“ erring disc
substrate SO as to cover the aperture. Thg cap material "Ca has a speci al
structure iﬁ%i]ch both the center aperture of the printing/transferring
di sc subst g T and a center pin which is not shown in figures of the
rotation operation apparatus 125 piercing the center aperture are covered.
As described abovdhrestiamuitaneoes isasky machamsmad2h veldeh ae thptamaasdheli anet er of
15 mm its recording area has an inside

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 if covered wth the cap material Ca,
the liquid supplying mechanism 123 supplies the liquid nmaterial to a center

poi nt or apgHfifi@tatiffgingdae sabose: T oo b @Bt e apatuit. 0Thé b waprialn®d eri al
Ca. The liquid material is made froma clear material such as an acrylic

resin andphg, gegrﬁﬂ $Ru@Srelif WAL WieXeRRY b¥erRRof mefpﬁhﬁhg/tﬂahga&ing disc

transm ssion | several tens 15 of mcroneters Iin“thickness by~ applying a

spi n-coati ng_ne d..In case,.in Mmhi the Jiguid. material is.supplied to
hecenter S g el Sich ool fep el b BB ook BSEE I Tad' o
one point or on one_spot; however, in a case in which the liquid material is
suppl i ed t GPPHBiUS 423 PIEERIPS HleLoBlsT apREe i1 cpKEcdenfs Aesssived abgve; the dissp
material Ca, the liquid material is supplied in a state of a circle
sur r ounfli nqubstratecBiiaea caemrdperteahiaméeter @019 mqyiitd remwrding ateaihss smppideed on t he
cap material Ca, the rotation operation mechanism 129 conducts a rotation

operati on ghanfetétl GY3SARReL, and ﬂfeﬂfge@&ﬁmsngéﬁ&mgcﬁmﬁfch fid Apr&ritutd fR thd 1 qui d

material on the printing/transferring disc substrate T by using centrifugal
force. Fl %is@%uﬁ&%‘f\i?pﬁs Hééd@ék&‘ﬂé )f‘orrﬂl@&f e"TBﬁ]rQﬂ;réj!aﬁ%u?sﬁ‘n;%S&iEﬁEtgr Je B0 ypi ch the
| i ght transnission ayer c2 1s torned. e printing/transterring disc
substrate T on.which the ]i rit g trapﬁn’i SSi ﬁg, I,a};er c2,is formed is called
a printingMat 1p ?Pi@foﬂlil%"’ge¥& O AMe NgReveR{Ais X DOLA TRt ¢ r ansferri ng

di s¢ substrate Ta is transferred to the transportation line 117 by the

si mul t aneol®0%y]ansf er mechanism 121. It is possible to formthe |ight
transm ssion layer c¢2 in a manner the sane as the formation of the |ight

transmigsi on | ayeAfet tiexphet Bgdturdiof thb @rihtingtrasstireiep ésatsnbarnet T isscovered
explanation is omtted. Washing the cap Ca by a cap 5 washi ng nmechani sm 131

i's the samg,iashaRey RratdAECE RE BquidlsBpY Rl aRahhABm! ©3%hpli&dhe Auid

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

L

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 c2 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 transportati on nechani sm
for transferring or printing is transferred to the turntable nechani sm 135
by the transfer nechanism 133. 10 [0076] 4$n the other hand, the disc Da, on
which the reflection layer bl is forned on the first signal |ayer al of the
di sc subst rpieing/tassfehdvindisasubstate 4B idyardskerdday elie frarspomgiondppandtoyshd 9, i s
not transferred fromthe transportation line 17 to the transportation |ine

29, but is {iransdens GandEam@aiRmond. t 189 $bRinle s fdrmAfe Xg®f trdnRission layer
transportation line 17 to a 15 transfer position Z of the transportation

7

line 137 of e i S ar.til o Vi ik r .

mechani sm 9 %sa ﬂéﬁ%&%ﬂ}ens%%as%e @ﬁégﬁ&qﬁ%‘% ﬁg]%tet?alna letsgoggg Elcitleeg&% {ngﬁtuhe di sc
Da which is transferred to the position Z Qf the_transportation |line 137 one
by one at Behisieniodimenangyitsicrplanation i opyiied: j a@&’tﬂo‘ﬁ?i‘:ﬁg&ﬁgﬁﬁa‘ﬁpsm 139.
The liquid material supplying nechanism 139 has a nozzle portion 139A which
r ot at es Sonewashimg @éctmntny 1l shhalsasutvaraove thdreford, gtgicdplanationi isbmitdedd sAtppl i es
the liquid material in a circular state on a predeterm ned position at an

i nner side @fs fihg, tHé EghtPndhiscionilsyek EARSHR haREn&N6r soldifREgeQN THe
transportation line 137. This liquid material is a resin material which is

t ranspar ent V@ﬁl% > } , j kS an

adhesi ve. [Blgﬂ}% %@é%ﬁ@é‘h‘%@g@?g@{}?ﬁ% t%agggggﬁgﬁﬁogﬂﬂggg’g@cﬂthgd upon the
disc Da on which the 46 _ Liquid material is supplied by the rotation

oper ati on pgﬁsp%atg}ll}neé&h oggheswﬂorfqpoglr@cg&ngﬁiq H?W¥%ﬂ%9f PROYDENSr d i s
forr(réd on the reflection |ayer bi by extending or spreading the Iliquid

mat eri al . Twensfirss tpsheonipile mechanisie A3S by éhd taa,néfer@lqcmwaéa- is called a
disc De. The rotation operation portion 141 is constituted fromboth three
si mul t aleous[007&sfer 5 nechani sms 143 whi ch have the same 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
rotati on apparatuses 145 onto the 10 tragsportation |line 137. A hardening or
curing operation is not conducted on the adhesive layer d which is forned
on the ref ligoidimatetidyiesugplied by tierothition dperatian gottion Wilsend Beshiosndb FaG.EY by
suction and is transferred onto the turntable nmechanism 135 by the transfer

arm 147A oh thid@dhdsisthpér I8 EHRMUITR thé feflePA6n layErbRBY exteﬁﬁﬁgef SpFeatiBny the

intermttently rotates” cl ockwi se. A transfer operation of tThree sinultaneous

fer 1 i i ] ree. !
et TR 3P RO I Bl e i fepe =

period, the rotation operatign aratuses . respectively conduct a rotation
oper ati on. %ﬂ‘éé‘?tétionr‘%ef t&ﬂWR“éB‘i’%ﬂ:ﬁ@ﬁQﬁ?@m@%’ﬂhg%tﬁﬁ ?S%‘Bﬁtﬁ‘f’??ﬂﬁ H58fes 135A

at 90-degree 20 intervals. Each nounting table 135A is nmade from a
heat - r e8i stmechanisrghi4d whivhhiage thersamewonstitetionsanstihees rofiation eperatieh as i ndi cat ed
by a solid line arrowin FIG 13, the discs De are nounted on two of four

faci ng nounppagutaildssyHiGDdre ghRecrallg ussil spthrieys. a Thie GkRiittdnkos trakfepw of FI G 13,
onto two enpty nounting tables 135A on which the disc De is not nounted,

the printi 'ﬁ%hérﬁ&ﬁ% ¢43 éii%%]}%%%%l%?an%ﬁ el 16 RO e HaBisgor@ASH ﬁ?é ?%e{or om t he

25 transportation Il ne W t Intermttent rotation o

t t abl hani 47 5. at { i f Ui wh th
pri nt | gy t Ao SRR aolioR aPptrats 854 IRY roshe e BRI SEERRTE | i ne
117; as shown in FIG 6D, a first hardening step in which hardening |ight

such as Uv #ftentinishing refatiothy the eorresporfling rabaionmpRamtuses 14foontpilsyi ded under it
is radiated on the |ight transm ssion |ayer c2 which is not shaded or 5
cover edOby ttahspomatién eerh3d7. My hafdening we caisngpbmvaionns nhiecadidsced an fher
transferring or
adhesive layer d which is formed on the reflection layer b1 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 dianeter gf the printing/transferring disc
substrate T or the disc substrate D, and wis an inner dianmeter of the mask
menber Ma. 13heatiamest pagitiomeran aposition vehenmthk priptibg/fradtierring deseallalier t han t he
outside dianmeter of the printing/transferring disc substrate T or the disc

substrat e Randibeedfibesthy Gahyeatich Bhe 117% adilatviDe FKIG. 8) £first herdbaing efp iy
light is radiated and the |ight transm ssion |ayer c2 of the

printing/tr i i ; : L= CUr however,
Phe out oi o Etilte ALyl AU A F gl ol A o R0 Tber M
is not hardene nd is.tran rted.to a next.positian. .At.the n

posi ti on, tpﬁ%w&?cgwgl?%ﬁl gﬁ‘i%o%%f%’ﬁgﬁﬁri‘@mﬁ(&q@yqrﬁgﬁ%}?@? ¥ I{Oﬁéhﬁéé & Ta for
transferring or printing and the disc De one by one, the i

printi nd/ t caneree by thegnenksaenrber Ma thesagieasabave o thediscrliufar irprplasbg r 153A of

t he obverse and reverse turning nmechani sm 153 by sucki ng and 20 mai ntai ni ng
its inside peiigeg pooperaved. orinwid imed tenieir,gis tshéwa s FiG $Eothelhaydeningdighsisnot
formed, and the disc De is transferred to the nmounting table 155 by sucki ng

and mai nt aifdiAgd bh S poktisl WEicB KOotRBAIIN 18D KRB 142¢ dadesdivept ayer d is
not forned. It is possible to radiate the hardening |ight from upside of

AT R e G R

case, in or esive
sk 4. nOPSuEh M RORAIE Y 9 dBBreal G ARAC OGO SR hom w5
smal | di stance or ap. A concrete exanple of the mask nenber Ma is
expl ai A8d idiametei Oitﬂ?le iy ransterring 037 9ibsiate et the idisg/subsirats By aridny idinsc  Ta
on the mounting table 153A of the obverse 5 and reverse turning nechani sm
153 i s nourhsd dindtéreofnbimaiingicindbl Blal53Be afdeediatrstenrivngf 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 to a next position. At the next
4 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 c2 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

downside. 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
hardened; therefore, the nounting tabl eggl53A and 153B 10 preferably have a
size for supporting the inside edge portion on which the light transm ssion
| ayer c2 omeldter Ma shbukigdet pravidé@at dnngvehird poskdon fromaherh evitiedlsmMi tiRtahesgect to
a turning operation of the obverse and reverse turning mechanism 153, it is
possi bl e tgap.apﬂlcb{n&ct'éte%&&ﬁbl‘éro? i hadk m&nﬁéﬂﬁﬁ‘i’é’eﬂaﬁﬂ&ﬁiﬁ% s$¥th hfbodRmid.cant  of
the present 1nvention (for  exanple, Japanese Patent Application, First

Publ i cati ond%ﬁ H5- 277427 or H8-131928) 15 such as: a structure in which the
printing/tr[a\ Pering disc Ta is turned and nounted on the nounting table
153B after turning 18Q degrees in a state in which the

printing/t r ansf er KRprigtingiransterang,dise,ds pp dhe mourting talyp 1530 of therqbyersgr e i n
whi ch the outside edge portion of the printing/transferring disc Ta is

mai nt ai ed and rdvetsd tanhing pechatismnil SAtie mountfet! ondhemenning @bl I58Btafienaoininger by
turning 180 degrees. 20 [0080] The transfer nechani sm 157 mai ntains the

i nsi de edggviiahé Lpper QB 0 thdRweR Sy € Byayadudink $hif imbdwi perafion,t he di sc
De mounted on the nounting table 153 by sucCtion, and first, transfers the

di De t P i 2) i 5 . t f
mechan sm TP s el B Rybn el BT FRARB Aok died Bl danch S O Phg
tabl e 153B,onto.t he di , The. t t abl e .mechani 159 h Itiple 49
rount i ng. pUSTITRie, A COERABONRo AHEFNHUEEF GHEC ROIG Qe LB i nt ai n ¢ he
prigiting/transferring disc Ta along with keeping a certain distance fromthe

di s¢ De, atrapgmission lyegciismothardpneshthesefores hemeennting sablescidddeandaldéBt ur e of
the disc De and/or a center aperture of the printing/transferring disc

substr abe Preferdbttiach aisizefof suppontingitiie inkide 5dgd porties on svhivhoke tight By usi ng
this maintaining nenber, it is possible to transport to a

transmission layer c2 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

( 7 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 swelling or a protrusion of the
adhesive, is flattened because of the influence of gravity before

conduct i ngnadhtng pepitionsaameattthsheopntinpwsishsindedadgengintin tha of the adhesive
| ayer d of the disc De and the outside edge portion of the |ight

transm ssi 9ﬂnﬁﬁyﬁﬁns%iﬁ% disega hfonR it ki Aol dikfafcirse tHAdBE Bekept in a
sem -cured or uncured state; therefore, upon adhering by setting them

t oget her i AT i: . i AN i adj ust ed
and an ove?gﬁpm?ﬁgé%ﬁgggkg%gﬁgﬁﬁﬁggggyﬁ%fﬁg&?h@?ﬁ%ggﬁgg%%%&ﬂgﬂis?ﬁ% edge is
uniform [0082 20 A vacuuned conbi ni ng. mechani 161 js.constituted so as
to incl ude CEREr 2DSHETCGES P%ntg}g&r@ng dise Subiaie ?Irﬁgwhleﬁﬂs R RDRR & Vi ch
are not _shown in figures, which are slightly larger than an external size
of the ¥i sdiguiebds pravided.anBy whing thia maintaiamgavenbe) i isposaibiele teapspat oive
positions b and c. Two cylindrical chanbers are in a waiting state above

t he positi eacuimeddmbiniig htchdifsrh 161D binhk evitBchpitigsinttatd ibwhich tRb
intermttently conducting a rotation operation, and drop so as to create or
provi de small . j Gl @ﬁp§ ' ' bgpbers and
the turnta Péu%%gﬁgﬁggh Hf%&%qggﬁﬂﬂ% e§§9?#gﬁﬁgP?gﬁFfik%ng%@ﬂggﬁces are
vacuuned 3ﬁ§%§erating t he vacuum punp apparatus, which is not shown in
figures. ‘two pairs of both the printing/transferring disc Ta and the
dis@ De, which are maintained in a state in which the 5 pair of the discs
are facing We%1a certain interval or gap between them are forned one

10 It 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 c2 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 suchsg manner, it is 10 possible to
adhere or arrange two di scs together w thout including bubbles between both
t he |ight tigiehsoiosdispaces dyveen Zhaodylinddcgrehambeny/and theshetablopedhagsiial ¥nd t he
adhesive layer d of the disc De. It should be noted that it is not

necessary il Medeam@ilolighllyTchirge shdtes afd vaesurh@UBY Bdrati mbeammupmﬁ _
atmosphere, and it is possible to adhere or arrange t discs together in a

i the Iight 15
e SRR e g, e 1

transm ssi ayeér ¢ y rotating t edlscs with a
rotation difference_.as est by t i cant. (for exa nese
ot ont _ App PHHE Grrsteinng ES5 Ag e re Dot B e ganied i s node B 1 s
preferable not to conduct the first hardening of the adhesive |ayer d.

Mor eovel, phieaf thedisgs sresfacing wailiregesiain ntarvd oy gepbefvgemthens precioaned enre
swel I'i ng unhardened portion of the outside edge portion of the |ight
transm ssi bpoRPatl thy positién ®of the euatabld mechahisans3eand the pafrsare Tmansgoriad teeady
flattened because of gravity; therefore, it is possible to turn over so as

to make thgg gfo'sft‘fbh@g/ah& anslohainBersdimen 4R déP@}%wn ﬁl' r@aﬂﬁoﬁ 8w iis 6rdbetodown
side and to adhere the d| scs A concrete exarrp e of the vacuuned conbi ning

T e

FI G 6F, the yad
prl(ntlng/tran%ferrlng dISCT and the dis |stransferredto turntabl e

mechani am 968 Depgad RBTeETuR SR FHELAS AN Sh6 8%5: ar\CPHETRIBISUFILATHRBAT ¥ o
turntabl e mechani sm 159. The turntable mechanism 165 has the same structure
as t hel® ur pessiiletostbherdramangstwo dikes tofesher, withant énchidimgbuliiesibetweentbioid.  As
shown in FIG 6G a second hardening is 5 conducted on the disc Df which is
mount ed ontlg 1ight Gluhshgisdiab]agerldd thé piintisy/fRAGerfihgdisc 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 vacuumed 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; therefgre, the 10 unhardened portions of
the adhesive layer d and the |ight transm ssion |ayer c2 are conpletely

har dened. griifiadjtrafitferrétigsdisdla 4l the dBElDedn trahkifeied foen twadable nieahatésm A§5
operation is conducted is transferred onto the transportation |line 137 by

t he transfigithaidhsiérBe@anishe14Y AMsd Sdsitlon ABEMa RkraAiblkAfechBrish B9Y. omdeat i on of
transferring the disc Df fromthe turntable nmechanism 165 to the

transport %h{?&hlé b aﬁ‘%’sgn T@?h%[}h? E@ﬁ&?%tjp%?%rgfas AN AL h‘fg%éi‘%ﬁkgl}l g@@,c SRR

the transportation I'e ‘mechani sm

T e SO e P ol R B S R e o 1474

printing/transferring disc substrate T is renoved 20 fromthe |ight

t r ansmidssi wndiefg@en g dise BE yhishiihgonated aniagnourting taitel 16 thab sonedeskemal

| ayer a2 is printed on the light transm ssion |ayer c2. The peeling

mechani sm dffdnsparent mbigtihly whivhsit sliovweth £ ciouR, ahwevHictais $ddtudedds banuanabld 73 and
175; peeling nechanisnms 177 and 179; and printing/transferring disc :

renmovi ng nBRchafisiesl g% r@fifink8itradiblet ﬁbﬁmﬁidg%ﬁr%?{ha?@ezntiﬁ?ﬁgﬂt fradififon

transportation is conducted i'n a state in whic e 25 printing/transferring
oper at ton BRUEIFG GbUSreRbi bt Eiepant BudtnPlutOS dhET00R e ane
reyerse turning nechani sm 169 before a_step of the peeling nmechanism 171 so
as to arr aHyideraver alhthepdherdye hayeret @nd the ekt tsansmission lpyes cgptheiefarpdie and t he
disc De at the lower side. [0085] 5 As shown in FIG 7, the peeling
mec hani(s msunhaiieasd parfions of e edhesivedeyar dgnd 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. 6], 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 c2. 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/transferrigg disc 10 substrate T and the |ight
transm ssion layer c2 for printing/transferring froma center aperture side
of the di sopdbitioneofpamingebvisrse e myetshéscindugied by dheavhycssepad atesdse turming
conpressed air is supplied between them therefore, it is possible to

accur at el ymarkhn@as 16y befpred stvp b pedligIhdthaisialy 1i sofds Y@ Beangenhé he | i ght
transnission Iayer c2. It should be noted that the peeling nechanism 171 is
not limte j

printing/t ans rf?ﬁ%“ g%bgg g@?g?@ﬁ$ﬁkﬁﬁgﬁﬁfgé%§§q%ggﬁéﬁsgﬁgged by the
printing/trgﬁggﬁrrlng di sc renovi ng nmechani sns 181 and 183 at a next

posi tion. isc Df fromwhich the printing/transferring di sc substrate T
is removed and on  which the rlntlng/transferrln ht transm ssion | ayer
c2 is ptinted is %icﬁﬁ“&ﬂﬁsg timgypeeling aneghanismg 1 72&@4 g?%mdﬂ@toﬂmh@gt he
transportation line 137 by the sinultaneous transfer 20 nechanisns 173 and
175. Nat ur apdrationt i@ mtixspositidin when the distt Bf epusingferred ishe theestimtitanees  peel i ng
mechani snms 177 and 179 fromthe transportation line 137. A concrete exanple

of the pee{r’hﬁ@eﬂiﬁs&h@ﬁkﬁﬁméz& aysl  IRhirSsp84Rb AhiS Bekling opRraBioAMshhrEiiRedi ment .
[0086] In an i nterva roma position Z of the transportation l'ine 137 to a

onto the LR SRHHRCoEERRARE t@%*n%?%k*‘%ﬁ f%l%%fé‘?fﬁ% ﬁéﬁ%‘%@ Tl Rgre
o are o el g rae%%@%?w%éép A BRI R R AR 480 hount od

on every second disc nounting portion 17A. On the disc nounting portion 17A
on whi th t ebstipted angl the light: transwinsion, layon 62 forqintimgSransfewiny fwmarcenter
injection-nolded 5 is transferred by the transfer nmechani sm 15. Therefore,

the di sc supgturatide bf ihe diseUDR, @ gortion 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 ¢2 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 sghe optical disc which has two signal
| ayers, by changing the transportation speed to be two tines faster, it is
possi bl e 17A b ties si@tRdneoi® tidisfrahdthbiiem 4. s Haebsishawe withasircis) wbltiphe fir st
signal layer 1s fornmed and the disc Dg on which the second signal |ayer is

f or med 0”&1@% bdGnfhe %Mi?&&eﬁﬁ?&ih&ﬂ@itﬂ r@dierhfindd BRFPRahd &R D4R [ 0088]

The | ayer rmng apparatus 19 ‘alternately fornms the reflection layéer bl on
the first signal |ayer al, of the disc sub at shown in.FlG .4B and, as
shown | n' FoRnRRTn eV Shedta e b eind o BIAT - DuhE B obfiutebhrdE 1 om An
Ag, Si, A, Ag alloy, or the |ike and which is semtransparent on the |ight
transm ssil b opaghish %2 digeilegis et mogated dhe fisc splsiafharhichipdpicgiiongmoldsd di sc
Dg. [0089] In accordance with such a constitution and operation, it is not
necessar yisttoansferrod by ¢heamansfer meechaniem 150r Thegiaphe disosubstraterdés mountpd oduce
the optical disc of two signal |ayers; therefore, it is economcally

advant agegglighe &érﬂﬁg&mdigdmoﬁﬂ%g&g&gopmgn whi ch the second reflection |ayer
b2 is forned is called a disc Dh. Therefore, on the transportation |line 17

after the tqﬁﬂ‘; form ng apparatus 19, both the disc Da on which the
reflection*Tayer bl is formed on the first signal layer al of the disc

substrate D and the disc.Dh ar gegl ternately. tranagorted d@e},scri hed above,
i

when 5 a probl end&RnsHoEatipR spes of the trangporhition hog 7 iy vatabls: Hirdiarentidht s bot h

the disc Da and the o _ )
possible to be 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 [oog88} - - - ' -

The layer forming apparatus 19 alternately forms the reflection layer bl on the
( first signal layer al of the disc substrate D shown in FIG. 4B and, as shown in FIG. 6],
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 c2 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 nmounting rotation table 21 to they 10 transportation line 17. [0091] At
the transfer position X of the transportation line 17, only the disc Dh is

transferred ontQhé BRc DodiswRich #d RBotd REeAHIMydrHe it fRARHeE caRaRNS™M 27.
The disc Da is transported as it is on the flrst transportation |line 17.

Next, as lﬁpo"ﬂle dtors! (?1 th@}fraﬁl e&ﬁtaﬁgn hin@% kb ARS 'Tglygﬁd?ﬂuﬁ ara‘fl}s 1@158@3/' S a

cover |ayer is or nme em t ranspar ent ect| "ayer

light tr i on l,aye or 31..A ¢o tltut n of ellght
tr ansm SSFONNT D8R Yot Hsge v on Sesel Sriarhed g fiRngstah yalrawféﬂf.gm
‘transm ssi on Iayer cl are aI ready explained in detail in the second

enbodi mewlisc subsiats Braad the disc Bharasitariaselyitinspartede dAs Howeibed 2bessnpherd to a

case of one signal layer, the light 20 transm ssion layer ci is thinner and
a t hi Sknegsoldémtdrehd lilghdccursatiendissaving lpaytions2(cinomits bothdhe disc Dapndthorat el y
100m Next, as shown in FIG 6L, the first hardening step of the [|ight

transm S$HQDH 88 thCrholifti 8o RBf EHE%&&%&%M ggoﬂahgﬁ‘hbié@ll By by appar at us

55. Moreover, a second har'deni ng step of the ht transm ssion layer el is

o R DA B0 el BB O et

sane manner. as descri bed a a hard coating 55_layer is forned on the
light tr 2R EIr G liksyis rese Veésrbqthﬂse discsla ppd thgdiseDh W&talteltnﬁ@ha. sc Di is
i nspected and along with turning over, the disc DI is determned to be a

non- def edtansferregh frothutht nuunting efm'n‘)nimé ofiticidis¢ monbtimprotationdahiaéte thepel | ent
| ayer is forned 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 ¢1 which is a cover layet is formed on the semitransparent
reflection layer b2 by the light transmission layer forming portion 31. A constitution of

L 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.
Morcover, 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 1Qsl ayer and/or two signal |ayers and
whi ch are applicable to high-density recording. [0093) It should be noted

that in tdyer RFoMeediaste lightrarhasisEaye.c1idf this dRBIDY[ sftdryhatBe disel® i§ 0 apply
ot her things in place of nechani snms or apparatuses such as. the cooling

mechani Smsgé&é‘d Hﬂ&%%ﬂ%ﬁ%@ﬁn Y& f)?fs.’ﬁeﬂsgnﬂ%ttb%@]ia doli&adeni ng | ght
radi ation or

apparatus; the rdétati’on operation portion formng the

adhesive | ayer t onmbi nj n chani s and the peel.i chani sm

vor eover PRt o 4 e RAoRE MEEPPEL, & WeisP SthiEtuRE Bt mER B R AR oy g
portion 20; the disc saving portion 59; the hardening I|ight radiation
appar at uSulisgietedbpensesarg the first hardeni ng operation; and a

wat er -repel l ent |layer form ng nmechanism and it is possible to apply other
t hi ngs wh[0fI92P0 have different constitutions if necessary. Mreover, it is
possi bl e that the sinultaneous transfer nechanismbe a pair of transfer

TEChani STs. uhi cfh &RBRKL. ik ERNSLPEANRELAA LOR, iclh BAGIHN IJ Bl | . OPPOSI t @

directions to each other. ourth enbodi ment odi nent

| ai I h boye- d ' . d di :
ccpl anat PBREBRE e hoseitS OGBS SR PAFPIR SBORSbR tEPRTE™ o & Tgur e

whi ch show an exanple of the mask driving. nechani sm applied to the optical

di sc pro&serdiag alnntherwardsde thegupsenhinyeion, Byngingthe wperadudtipBm t he second
epbodinent are explained. 5 [0095]
: apparatus, it is possible to selectively produce the optical discs which have one signal

10  layer and/or two signal layers and which are applicable to high-density recording.
10093}

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

C 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 1is an inner dianeter of the mask menber 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 tkgn 10 90% of the outside dianmeter W
of the disc substrate D and be in a region which is smaller than the

out si de di afbbéitnehy. ofIntah@xpliafstichieidw, U6, EA M B afe f€r&Mb.  FIGt82eadidBer
di aneter w of the nask nmenber Ma is snmaller than 90% of the outside di aneter

Wof the giye suhohitRESowPan Bxdht oPRethAR dMVit mbadlshBifpia ke $ptiba om t he

nost outside edge area I's not sem -cured or cured; therefore, thefe is a

it uence. S PrAEch il S, et Frm Rl iR By Re M58, 1 Cover i1

an outside dianeter of the nmask nenber Ma is snaller than the outside

di amet er Wewbodimenae explaedr ate D, in the first hardening step, by

radi ating the hardening light directly or indirectly on an outside edge
surfaceSof {0085Hi sc substrate D, the material formng the |light

transm ssion |layer cl of the outside edge surface is sem -cured or 20 cured;

therefore, effectpafi ohhesults bﬁaﬂi@fsfé@?érnﬁmﬁg BPth8 meask @sbiseRe Mpyinhodabke Bf
greatly and it is not possible to sufficiently flatten the |ight

transm ssi op er. L& 1 t.h; panmet er
of the di S%Eﬁg%@éet rlg(fgeUbSII%& ngiﬂ',~,grr1%1'l %? orgﬁra?ifgg@ “ﬂﬁh‘g“ﬁg%%&n&ﬁ B@P R"Pﬁ’(la}félhnner
di aneter w.of the sk menber is.in the range (W>w ? 0,9W, he sane
effects caff %‘ﬂaﬂt‘ﬁi?%tar.o © giember B’fﬁeﬁ‘“@r‘gi‘%ﬁcéﬁqﬁlﬁts"%eAdlaﬁﬂteB?% Pfie mask
driying nmechani sns 51 and 53 are explained in detail. Both the mask driving
mechani sns d¢ sapfiraB3DHiswes favaddhatdhe inpersdismetet vshorlddestiprldo opmoye thae nask
driving nmechanism 51 is explained. The mask driving nmechanism51 is

const i 10t e®0f sfithe autbids diapmetdri Wrof BleAdivdsubbtrats IF andeisk iara ragibh xedctbisstaliet ur al
object that is not shown in the figures; a vertically novable portion 51B; 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 c1.
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 ¢1. 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 alapg with 10 piercing an aperture
portion of the base portion 51A. An upper portion of the cylinder rod Ba is

connected to the ReeaingabHIGYS AR Befhe intak ldyivimpwabdhaniaktsilend 33Rre/i @ a
floating joint 51Bc. Mreover, the vertically novable portion 51B is

attached texdiifcd idil O BB ThAbAIARI AR Mt S ARSI hARRELm1BA i ch

regul at es ower limt of the nma er Ma and a damper - and- st opper
menber 51Be f absor bi.ng an i,mpac nd 15 vi bratiLon cause n_t he mask
Tenber W CUITIRES BRESE s B apmethatirtt RE® SRR “HERatEsTha and
t he danper - and- st opper nenber 51Be nmake it possible to st a_blq){ and

hor i zont al Hyiviggspecapnisg;Mtiarenstifdedger: abasaorien 1A whidhisfixed an e fixedi t i on
wi t hout | eaning. [0097] 20 The gyrate drive portion 51Cis mainly

const i tut edtricotami olfect chatisddteshdoahlietheFigu@s; a aertichldy momalde poeionedBaai sm 51Cb
which can rotate this rotatable table 51Ca at a certain degree in both

directions 'Fyr'%&ddtﬁze HorP31 CGotafioBal i/ ¥rtib Ay AHABE JMHIEN511S; £RRNE&IPOtink0 t he
rotatable table 51 and which rotates in“accordance with rotation of the

of the geaPPEPnTiELFROLSRRE. Phpd PRREN ok BT RAPIS S BlRRERER bl Ll

and a shaft of_ t gear 51 Da |.s,58 .connected tqQ a rotationally and
vertical | yCWBEgBW@FFé’rhaé r%cghm%erm e kB “eiemﬁl]fyu@f’ifﬁsg’yi S’Hcﬁﬁgé‘ﬂga radi al
bearing and a linear drive bearing (not shown in figures) are conbined. The
rot at i onal Kischarging¢ha dig ahtl phenidiea bhdthewylindir sod S1Bbextendsomprmard gldng withn  axi s
portion 51Ea of the mask supporting portion 51E. The mask supporting portion
5 51E 18 npidiidg 6@ asdrivirtihEtioh of e Babepauion SRAL t iAanupptr p@tioAdf eedytinder

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 |like, and the mask nmenber Ma is connggted to the 10 vertically
fine-tuning mechanism 51Ec and is supported. [0098] An operation of the
mask dri vi rgmisetdianiasotabidbnally axipletiicatig nieable diéubanisines 1 Dewkichbaber Ma is set
at an origin point P1, the cylinder rod 51Ba of the vertically novable
portion S1ByhsytdindyBtRb ?adiil_b‘é’ﬁ‘ﬂh{fé‘aﬂéaﬂﬁéax EHV@QeaHHx‘gﬁﬁ&- slh%’ﬁ']n Tﬁﬁﬁre@j &€ Db on

15 which the light transm ssion l‘ayer ¢l not shown'in FIG 4C is fornmed is

Lhe oy at o YRt SRR b ERic L okl ek Ml PP e BRBRRIE 0 g

and its rotation drive nechanism51Cb rotates. _the rotatable table 51Ca at a
certain rotals Roatioheléa ofahe masksunwortmespasiient aE-onlhe maskyaipporting pegiqn,
circular shape is rotated, the gear 51D of the rotationally and vertically
20 novabl e Ji&ris inainl$ thndtduted frane dhe dtieportiok 5§ Hapar anghgadjostiientimbdiEnism
rotated because the rotationally and vertically rotatable nmechanism51Db is

rotated at sAEBIsElches BbRIBRRPUHEh cahREjRBSKadPRNSRS diMRtvR ifo & frofitkpRts ed by
t he mask supporting nenber 51E is gyrated or noved on a arc line at a

pr edet er m r i arc
et rom thd SRRt facBal e ek Bt R MR shFa@FhEfiall melfBEE Mo n ) 2
operati on apparatus. 47 as_dr ith a broken line in FIG 8B Next, the
oyt nder '+ cipBlzgRons Tight e g e Eiotlabo s SERE: RS otk BB Vs SaouisabT o by
a predetermined anount. In this steE)_, an angl e adj ustnent of the mask
menber M ifénectoninganecharismais Fcpanthtke likpeand tagsmasiempabenMass earngeted (o har al | el
to the disc Db beforehand by the angle adjustnment nechanism 5l Eb, and

mor eove, tveeticatlytfineatbhing imeekadisinisngc ard sanpsortdll Ec adj usts the 5 hei 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 ¢1 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

AT

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 inter§@l between 10 them [0099] Wen the
hardeni ng |light such as W fromthe hardening |light radiation nechanism 55

shown in FE@3of thevaticat @evatle pbreioh SUBtmbveR A8WnGat DY b pie@Etetihinell atlbenti sc
Db via a blank portion T which is surrounded by the inner dianeter w of the

mask 15 me d [ , ' I t I I on
51D: the bt Qo ah h Bl achliind bR LR lerRE NP coiucold TPUABHEIR TS The
cylinder rod 51B of e vertical.drive portion.51B nqoves u rd, .and the
sk ek esten MicapelSlepe pitandip Y5 RSEb Btordind BY e S e B ne
gyrate drive gontion 51C noves; therefore, the gear 51Cc of thg@gyrate
drive port msshaisn 3hHbtand nyeraevesithe verticelheline tvaingomashapisangl Bxadiets the al | y
novabl e portion 51D are rotated, and the mask nenber Ma is rotated at a

pr edet ef m heightstgdseo be abapesitidrewhivh idossipgeohiaotheepparsuffide ofshe disaDbd.  Just
after this step, the sinultaneous transfer nmechani sm43 returns the disc Db

of the rot ghi Qhichd® @EI?tél&'é tG BRARE S hée 8N diRODB." ANRPALES WHER thel A&K29-  The

mask menber Ma Is refurned to e original position P1 shown in FIG 8B in

order to prepare.for next . 25 oper aty.o cle. . T mask tran r chani sm
por t1 on 5 Tt M iR st ;RS EER ee Do Heber ALBRIERK AR M s s
51; therefore, the explanation is omtted. [Fifth enbodi ment]g;OlOO] Thi s

enbodi ment ce3tpY of the dish Obara apprexigrately at th sy gRuten peovesiapesth 2ad bepisknent .

I'n the explanation below, FIG 9A-C are referred to. FIG 9A- C shows
- member Ma is parallel to the disc Db along with having a slight gap or interval between

10  them.
[0099]
When the hardéning 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 Flgp 4E, the hardening light radiation
apparatus 57 like a flash | anp apparatus is provi ded above the hardening
posi ti on o#s thhenask amsgfer medthaoism $heh&efoas tichenphanatiofris@miteC. As shown in
FIG 9B which is an outline figure, the hardening |light radiation apparatus
57 is cons[FiftH%ﬁﬁ,oam] 15 a shell enclosure portion 57A which is a shading
cover; a hardening light [anp 57B such as a flash lanp that is provided

i nside the il encl osure portion 57A; an exhaust portion 57C such as a
fan which {s provi ded at an upper portion of the shell enclosure portion
57A and whi ch exhausts. in order t.o prevent an_insjde tenperature fromrising
unnecessari |y hi gh emRodiment explaas onecagule phihe 8heys; Sﬁbeéﬁ?é?f&ls from an
inside wall 20 of the shell enclosure portion 57A to an inside direction and
whi ch suppembedintest. HarkkeenptanatipyhelowakG. SABC amreferreddd! eE1G.Gd-plishows porti on
57E which reflects the light from the hardening light lanp 57B to a

ci rcunf er epse€ep@iplé oNthe hatdegindilipbt FAdiation @pptarttul Gvhiell id @pplicdito thy eptival

unhar dened portion of the light transm ssion |ayer cl adhered on the

ci rcunfer e'&ﬁsg gﬁﬁﬁ%ﬁ@ﬁ%ﬂm@ﬁw ) }Peréiﬂéf?érﬁ&algﬁﬁferér?c%s anpﬁlegé&% at a | ower

surface of encl osure portion 5/A 1n order to I nprove the
shading effect.. Wth respect, to 61 other portions, a shutter nenber 58

whi ch coopSP’gP@‘?%#?rﬁef‘ﬂlé’mgﬂell encl osure portion 57A is provided so as to
for({;n ati ghtl)é cl osed space in order to prevent the hardening Ilight from

| eaki ng. w tH ﬂ]aspect to the shutter nenber 58 which is not explained in
details: the shutter nenber 58 is constituted fromtwo shadi ng pl ates 58a
and 58b0whi ch 5 alsthesbaiehdestriled sacahdf larddningistep, in ghder angtliatedihe datdemng

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

Pas

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 ¢1 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 porgion by cutting off or 10 grinding
and downsi de of another shading plate is thinner at the contacting portion
by cutti ngthef fortionsgr ishattan gndmben 58 evhittocamperates pritthihe shall delesnct gdiBomownsi de
at the contacting portions. [0102] The hardening |light radiation apparatus
57 is cons§7A W Revised §5ad @ fofm abiphtl elosdbspay B 6raBOProveiDihe hditleai@g down in
accordance with the intermttent transportation operation of the

transport aﬁ:%lgrhdlﬁ &%H%% gzﬁg}]ié&%h f[icﬂtgie %ﬁﬁg&% Bi%‘iﬁl:?é? SQQHidE nbPerdpikifLd %t L ENt 1Y

stops, as sfiown In ening [ight radiation apparatus 57

noves down, until it reaches a predeterm.ned position, At_fhi | e, the
shadi ng pl ﬁ?t@i%l?aﬁhaﬂaf Iggtggero‘.?ihgﬁgn Wﬂf’%Pmﬁé‘Pﬁ’r?Z‘Pé@Q p\l/ﬁli‘?scq‘?ta 35%% tions
above the nounti nlg table 29a of the 20 transportation line 29 and which are
posi t i onedaigim¢vabledumsk end &rth intamighd pngle dirsctinm aganst praswarting digcction of the
transportation, respectively nove to right angle directions (directions of
arrows) agahmspbrthtien lirey 99 pottivas eibichcdoneiet o tylikichl axispartibaldpof thene 29. The
shadi ng seal 57F of a bottomend of the shell enclosure portion 57A

contacts they fabRUWoh fF ShelfarsPGit 18890 bR Sridis wRicR B ih Qt%eféliicgf&hiay

cl osed space 1s Torned. Inside this tightly cl'osed 25 space, th I sC

nar deni ng. PG SRR B ger Bt Sache ey ¥ hitsse pletd Sebefitr deni ng

light lamp 57 directl g radiates ontqg.the flat light transm ssion |ayer cl
of the di sBOEDS,3peide Rkong,pk the platgsds thingrs at ibe captaginaRPTtoRdY eyttiBg PieR pl at e
portion 57E radiate on the light transm ssion |ayer which is forned on the
ci r cunt@r egordipgand downsiteebdnother shdding plgletis thinneantti centoetingpoetion By har dened
overall and beconmes the light transm ssion |layer. 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
l 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 gpves upward, and the shutter nenber
58 noves at a right angle against a transportation direction of the

t ranspor t ahardenihg tightA9mpt5aB radiages. offhoslitaeiottt recfromrthehatdbwing ligbviampsén t he
hardening |ight radiation apparatus 57 and the shutter nenber 58 return to

the ori gi najrediQSThdibREdnto thd Bat 1i @M $RBEHRBEDR haylet BB e URSIHY, tafid tiicanspor t at i on.
The hardening I'ight radiation 15 apparatus 57 and the shutter nenber 58

f ' ] [ S ' d f
o oc 1 na A P AinR e Pl B eS8 okt pofonBAETARAE oINS o0 e

shutter nenber 58 face each.ofher along.with having.a dj stance o). an
interval BPoSEMSHeR ?ThwﬁFﬂﬂ ‘n’ﬁnﬁ‘é)oﬁgfe %HF‘E@F“"EW%H%#“?W ¢, A 9a.
Utraviolet rays are not radiated on the transportation |ine 29 because of
t he shult etransspipsion Bger is herdshed everall andsbecomep tedight fransmipsiew byer. t K¢ this
tenperature of the transportation line 29 rising. [Sixth enbodi nent] [0104]

Thi s enbodtiffethe@xbdist portion §7€xahmises thé air hethabiphdy dried spxee. third
enbodiment. In the follow ng explanation, FIG 6A-E, FIG 10A and B are
referred to omgﬁ FIG6A is a figure show ng production steps of producing
optical dists including two 63 signal |layers applicable to high-density

(or N, ELC IR R R B AP 5 BORSG8bie B
:c g\f nﬁniDﬁ zt bq[qéltgggzprégnjﬁg ﬁit%\ggia{ign Epl)p%raltgs’ 5'}’ Qr?d tthg rsﬂlgtga? lmeemrr‘tﬁ:(; gg r;l;);r@x%n?a?:elgas
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. It is
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 nounting tables 135A on which thegdisc De is not nounted 10 fromthe
transportation line 117. As shown in FIG 10A, on an upper surface of each
mount i ng tsiphat 1@ epplibsble td sigh-desityarecdidingor FIGrIL0R arslBl apfigdrss shotviigle edge
portion, the mask nmenber Ma is provided. The centering portion P is

consti tut egh é}fa%ﬁl@@f Enﬁuﬁt’i@é ﬂabl_e%%ﬁecpﬂf the Bgtitf’a‘i‘ dRB Preétiultith AYPakde3dtPor Wt h
respect to both 'cases of the disc " De and the printing/transferring disc Ta,
t he outsidg _ed rti of the disc is supported by the 15 mask nmenber M,
and the in{élleé’é%gﬁtglgv%oﬁél‘r%?i on of the disc is supported by the small disc
portion Pa. It _is preferable that the centering portion P be nmade fromthe
same mat eri B19hks the nounti ng table 135A. [0106] Along with intermttent
rotation of the turntable nechanism 135, at a next 20 position froma

posi ti on where t hés phrawt indgGt THlsdf @rntabplg netickanidia 138 hes fous hwuntog fablem t he
transportation line 137, as shown in FIG 6D and 6E, a first hardening step

i's performgssA OO gEE: MBRAaei Mhhd MEBAtinpUable 8354 b TramNeliciefdsieant i ght
radi ati on apparatus 149 provided under 1t is radiated on both the adhesive

| ayer d ofq; L : I t h&.Sd

ot i g/ B Efek 180G 3Bt by SRNREURE B ol MBEF OB WA BB U e
menber Ma (W> w Z 0.9 S as.shown.in FIG .10B. is first.64 hardening
step is co%ﬂ‘fﬁiﬁ@ﬁ“l{tmg&%%ﬁs fﬁg&m) Rf\ﬁgmgab@éf%’if@%‘.ﬁswﬁh%d%a ﬂf?ata?%‘:earﬂi anet er
of ¢he disc substrate D, and wis an inner dianeter of the nmask nmenber M.

I n gener al transfefsqdeonta tyo emptapeynting taplps K35 Avpeihish the dise Detje nplonauntesh
operation apparatus 125 conducts a high speed rotation operation, conpared
t o t hel® nsitde the ttxhsportation line Kive s Asdhotvnen dliGsiOde ob apamppesurfate bheachdhesi ve

| ayer d or the light transmission 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 nenber Ma; therefore, itghs 10 possible to achieve a uniform
| ayer thickness distribution between the inside edge portion and the

out si de edged@mig stop isvdoatudtéd iBowhinhe Avdntng adher3sd. W ishoohidodidsagdiad t hat
in this enbodinment, the light is not directly radiated on the adhesive

llayer d orofdie dist 9strate BN $H Ainh&VBEmEEr 81 fe nSask AfbnteP d1d, Ndth wekdrhly Vi a
the transparent nounting table 135A and the disc substrate D or "the

printing/tpransferr] j . rat : I it S| o]
Dot eve 't HEERoRE Bl et hesRieots ub "BhAbT gl bl 5 Bb R he
adhesive layer d and the light transm ssion | ayer c2 tqgether |ater.,

[ Sevent h eﬁé@éﬁs Tptation PPTIALIQR, OMPRFIIP Msinsigk prHioRsa &Omgm@ @Oide he
above-described third 20 enbodinment. In this enbodiment, FIG 11A and B are
referred tportibhGf thtAdheriveBayeral orf thg lightdranhingdsicwHeyer oR ds kaxgenping it isconbi ni ng
or adhering the disc that is applied for the optical disc production

appar at us g@{reddtl pnihidddelt @RERS ah hemuhitemi Mgéﬂthﬁim%idi@ﬂbutﬂfne IeXR8 ai ned
bel ow. [0108] 25 Referring to FIG 11A and B, an exanple of conbining or

dher i ; . : ) . '
adhering 1 0,8, ﬁlenff ﬂgyg&sibﬁ?@(@dtﬁhmﬁ? %ﬁer;eﬁ‘_@lﬁg* as%&&vm tn{]ﬁ'le fourg} esn(::lb%%mle%t set

printing/transterrin Isc Ta IS se Sl and the at
a downsi de, and. baoth of the re.conbi ned .or adhered together. .The
i nt ng t ILRERR A REPEBDu M8 SPged And TRFRYF A5 BRSHE FGLERGY ef ore, i
is ot necessary to set the outside dianeter, the inner dianeter of the
center apefrint@nedinch seHE-c9rgd eured side by asiag ie mask memberdagthprefaratibisp,
Therefore, for exanple, when the inner
10 possible to achieve a uniform layer thickness distribution between the inside edge portion
and the outside edge portion when it is combined or adhered. 1t should be noted that in
this embodiment, the light is not directly radiated on the adhesive layer d or the light
transmission layer ¢2 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 De is at the
downsi de. FI G 11A shows a position a of gghe turntabl e nechanism 159 in 10
FIG 3. A center nenber 159B whi ch extends upward in the figure froma center
of the di sscunecieicxplameiash BIGDAI B tht penting/iraesidreingdish dhiissat 268 upsidevi des a
| arge dianeter portion 159131 and a small dianmeter portion 159B2, and a

llevel diff gkPiheAiRRAVd is@Bt 2k AWBInsiS iafid SoMIMESA af"@miAA@FordidAsRE @hclREt | On
159B1 and the snall dianmeter portion 159B2. The |arge dianeter 159Bl1 has a

di anet er ' | . . ter ' is 15 mMm
of the. di sag Aplind @iRripBls: BibdRTT ISR o BRRN WG W BB © 0 O
is rather smaller than the.center aperture which s 10 nm of the

printing/ t PEAFETERY 19 5541 Wil gjeris ahennneEamelst o thiCRuE anesyts. fad Heovi ded
so as to nove downward upon receiving a pressure fromthe upside in the

fi gure &andlikotoke tho sameasithe dise subsiraty Pgi dherefurs, for oxanime,anleen the inmensticity
of a coil spring or the like which is not 20 shown in figures upon being

rel eased f dpmctdrof feasater @pertur® dDGE dise sabaite Dris B @id lifis possibleeo détshe
recei ving base 159A, the disc De is nmounted along with setting the adhesive

| ayer d fagj ] : 1 Lt SIBNGH i i Tad Ry t ed
by the | eve g?féﬁig;&gﬁg gﬁ o}n{t]?g/rtlﬁ{f%fg%g[ﬁ&éc{ he c%rr?%w g@ﬁ% r%’?ermig%dBt%acI%ong 25

W th settin he light transm ssion.layer.c2 facing.d ward, | his state,
'n order t 0 athemathiie I RERERCRRtinetistcbing e 1R i M betde and e

| ayler c2 fromcontacting, the center nenber 159B is at_ a raised pgsition,
and t he pr Dstip plthe ﬁawgwa@-r i G 414 shorgs 3 Rositin hekiha dynisblegnpbapismoly 948 par at ed
by a predeterm ned distance fromthe disc De. In this state, upon
transpddti FiGto theenperant¢miar 159Brwhictoéxtedus upwand mxhe figerHaom srmedtéPof the FI G

3, a 5 pressurization portion 161A noves downward as shown by an arrow and

t he disc 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 layer d, and the
adhesive layer d and the |ight transm sggon 10 | ayer c2 are conbi ned and
adhered. It is possible that the pressurization portion 161A be such as a
flat gl assprpent the adhédiwad lapat ddndahalightaramamisgivnheydre2fesn nopheting, thad a
cylinder apparatus for pushing up and down the plate. [Ei ghth enbodi nent]

[0110] 15 cléhiesnﬁ:ﬁiveﬂhmis_ﬁ&hiaéd;?osﬁml axd@ime|RindhetlafsfeRMsatisteRcki bed third
enbodinent. In this enbodi nent, G 12A and B are referréd to. FIG 12A and

B are fi : i . chi . peel i r i t he
o nt i ng! CHARHEAR 80 SRR PP pBLRRAIRA giRRE it e ST M (10,
apparatus 300. Only differepnces fromthe_third odi nent e. | ai ned
bel ow. 20 FH&PPRHRESROERTS Wgtﬂ%\B?:%{‘r‘%ﬁ 3 Uﬁéﬁ? t%@%ﬁ@e%mﬁ%?{)‘%@eﬁﬁﬁ a
mechani sm 171 have the sane constitution; therefore only the peeling
appar atsus Mrgsuiizationgiosiioneth1AThevel doovnwasd a$ stion pnareartw andthet he peel i ng
apparatus 177 has multiple suction apertures connected to a suction
appar at us mitial/tiaasRAingSdiMa ispubiivdl dovgilinesdowitvaré dirtectintihehd DgsuckARS the
disc Df which is going to be nounted by applying a predetermnined or |arger
sucki ng 67thisftﬁf1§gre céﬁte@m%ﬂ%gﬁisgﬁ B@fs wifto %@f.v'ﬁngn%m_tﬂﬁ raﬁoxﬁ%ﬁt er
ng the fi e e

menber 177 extendi upward 1 n gure i’s provi , simlar to't

center nenmher 15 i.n.FIG 11A nd | ar.ge dj aneter portjion 177B1
oo o et SR T et it hdison B3 G ofine Bl rBhe BRE TR R o
portion 177B3 exists between the |arge diameter portion 177B1L 5 and the

smal | di anised prip thepdhesypiayerthand dig adhesigednyer 4 anbthedighpfransmissige up and

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 mmof the printing/transferring diggc 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 whiczte. hakt 4 deatcadli dmi dise deegieingda$atTy auwpnier chearbdr { eextending
printing/transferring disc Ta which has the |ight transm ssion |ayer c2

faci ng dOV\%@ﬁﬂdn theSigute [3#6¥iEEd, Rlindl it o HheSeentcd HRimtich 9598 SEovkd #FFICG MEAdri vi ng
|

appar at us ch is not shown in figures raises the center nenber 177B. By
L th . . . ,
or 1 on 1758 Bk Biad el pdfin 17700068 o Wbl Mhlsiitel RPFLPBLUE VERIEE,

However, as descrihed above,. t L SC. IS sucked by the disc r j ving
base. 177 G RSPITCTAc BHbAR 17Ok FasDatvesaRs latpe dopdeeittieiiegh t he 20
printi 259/transferri ng disc substrate T and the light transm ssion |ayer c2,
that isY aapbiheismall dwmeter poation hé/Bdval Theseented megibge 1318 érplato movesupa i ng
is caused froman area around the center aperture of the
printing/tdewsbensinga dlivie Aparing Wiieh ingtissowohoihe figdreal Thé laags  however,
if it is rather difficult to peel, as disclosed in the invention of the

above- descpj, b f@@ﬁm ﬁgﬁ glvﬁhﬁmr_mm isci%lexﬁﬁnalizeir ish RUBHGAbE QM NhictPR- 63127,

avy ter
it is 25 possible to or discharge the conpressed air "to a portion of

Cransm ssi onoragEpei s BIED. WifEsheR At oeR BRE difenBbienss | o

posSible to peel at a tine bty using the force of the  conpressed air. 5
| NDUSTRI ALT ispreRey thpmrthe qeptey aperture which is 10 mm of the printing/transferring 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 c2 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 1778, 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, thaf 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 uggr's designation by using one
apparatus, and noreover, it is possible to provide a production apparatus
whi ch i s emirtogtcakieyrigodisnsidbgeata S and3he phlthasthissitin layet ic2 Slondihs ceqenduct i on
apparatus whi ch produces an optical disc that has one or two signal |ayers,
conpr i si Ngmembar 17783 ind tHERdbrel AYEHoskBIdToHzeNRGNANE Buyifg aft bRt fir st
signal layer on a disc substrate; a layer form ng nmechani sm which

sel ectivel .first reflection layer on the first signal |ayer on the
di sc subst%%@§£%§d§HSecond reflection | ayer 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 layer; a
light tdansm ssion |ayer for hNRUSERHInASRLIBABHLEIOr s a | i ght transmission
| ayer on the first reflection layer or on the second reflection | ayer; a
first trangdos}ation mechanismin a | ooped shape which is provided close to
15 the first signal |ayer form ng nmechanism the layer form ng mechani sm

the second si gnaly, Jay@inck Wifll 8 gf%&ﬂqme%ﬁbﬁh?istsﬂlﬁsiblggg?r&dh@é‘ﬁ&'ﬂh%si on |ayer
d h tr C subst

form ng nechanism and whic nsports the di ate; a second
transportati.on, rechanism provid close, to t f.irst. transport nmechgni sm
that ¢ r ancPORELEES RRobE QlrePEiatoRE R R0t I high IEP B bRyl o
forfmed 20 on the first signal layer. or the djisc substrate on which the
second r ef Mebdpaliyi aal)d@,n qpéical disc inCluding two signal layers which is applicable to

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 transportation mechanismon wgpch the first reflection layer is 70
formed on the first signal |layer or the disc substrate on which the second
reflection layer is fornmed to the seChbAIMSransportati on mechani 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 . e di i . si gnal
Tayer i o1 by med ngcaL SRS bl ReddiCuithfus ARSh pRIBeA R i BRRRRRe 7, D
transportation r:recE nism 2. The optical disc production apparatus according
to clai m 197 0T &E12h AV PRSI 0 optical disc with one signal |ayer is
produced: the second signal layer form ng mechanismis stopped; the |ayer

f or mi nd mechani sra fixst srgnad ddyer farming meehanism whiohdprmsy Brst signeleyaiose
substrate; the second transfer nmechanismtransfers the disc substrate on
whi ch the 8is¢sibstrite; reflection layer is formed to the second transportation
mechani sm and the light transm ssion |ayer form ng mechanismforns the

|l ight transm ssi - Whi b QYRS i : ion

| ayer of the di s?ﬁgﬁ%@%ltngﬁ%ﬁla#ﬁg%gg??/%gﬁétlg?@cfogﬁ%% ﬁgstt?%f;\e%gg%gd?glteﬁ

accordi ng o claim wher ei when the 20 opti.cal disc with t .Si gnal
fayers o PRoGuRRal ] B s M Eele 4 oG TienERional ot Sbebd gl ra i on
meghani sm _both the disc substrate on which the first signal layer is
formed andlaypethais formed omithe Brsprefigaiiemlayeie second signal layer is further
formed are

10 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 sccond 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 iransfers 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 reflectigm |ayer; a first hardening |ight

radi ati on apparatus for sem -hardening or hardening the 5 |ight

t ransm ssiformddayetheifitstaignablayer atthe dise xuteptitefcor wiich thet scakel eflgagiqadayeron; and
a second hardening light radiation apparatus for hardening the overall [|ight

transm ssij@forh@¥ @6 thexecodaraBpdristion hhami@daed | on apparatus according to
claim1, wherein: 10 the second transportation structure is constituted

o e nendon i AARRG A b AL B AL AN ARK R nd | e

whi ch i ndependently conduct transportation operations;

transm ssi on layer form ng nechanismis provided at the first .
transportaf’%?‘otﬁ“%?‘?fré“}uofén‘f émé%‘éﬁ'n‘ﬁﬁ'a’% Btr'icg\??t&’i‘alw‘ﬁés E‘BWBSPE&E Wshechani sm
for formng a hard coat |ayer on the light transmssion |ayer which is the
cover Payetignal et fortbe second sigoalilayer fermspgpechanismoang thatiteposiers the disef er
mechani sm and a disc nounting portion at an end portion of the first

transport gdubsteite amevhidhehé setohd sighalrscelis foemba by sie decombiign 1dyiee fatindy
substrate on the first 20 transportation |line on which the |ight

transmi ssi QoHaNeY tolthefirst RaddpBrte@¥fhcl B, i S formed to the second
transportation [ine while nofrmally conducting operations, transfers and

mounts the disc substrate on which the |ight transm ssion |ayer is forned
fromthe first transportation line to the disc nmounting portion when a
pr Q’bl emoccurs, and transfers the disc substrate fromthe disc npunting
portion t o>t he Theoptieal disqpepsictiar pRRTatRHaccRFiRg fohelaim 1, wherein, when the

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 resol ved.
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transmission layer forming mechanism further comprises:

a rotation operation apparatus which extends liquid material for forming the
light transmission layer on the first reflection layer or the second reflection layer;

a first hardening light radiation apparatus for semi-hardening or hardening the
light transmission layer in a liquid state except for an outside edge portion; and

a second hardening light radiation apparatus for hardening the overall light

transmission layer.

5. The optical disc production apparatus according to claim 1, 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 mechanism is provided at the first
transportation line;

the second transportation Jine compriseé 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
mountiﬁg 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 transmission layer that is the cover layer is formed
to the second transportation ling 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.



