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nmore parti culartiy

“\m apparatus for 10 manufacturing optical disks and
0 @ net hod for manufacturing optical disks of a bonded
type to be utilize®®r DvDs, etc. and an apparatus used in M\\\L
BACKGROUND ART There is known technique to obtain optical di m\m y
bonding a 15 plurality of substrates having recording |ayers To ggghksot her
thereby to achieve nulti | ayer recording. The Applicant has proposed a
met hod and an apparatus for bonding of optical disks in a technique
described in the International Publication No. WD 97/35720. In the
di scl osed technique, a pair of substrates are held to confront each 20 25
other via a relatively narrow i nt ePERCRIREI@Y¥hesi ve di scharge nozzle is
inserted into the interval of the substrates. Wile the adhesive is
i njected out through the discharge nozzle, the pair of substrates are
rotated ipn a plane directi oAn_rérot ated around a center axis of fhe
substr at eéﬁ{fﬁgw 6P§r‘13a‘Hg SE@W&%&I&@E%&M‘SVTIGAP@SW erval . The
interval of the substrates is reduced then and at the sane tinme, the
substrates ate further rotated. In consequence, the annularly injected

dhesi ' i di al di [ her eb fill the i | with
2 ¥hi n adhESTOUTPE B S0 - “of “Substrates 14 bonded via the adhesive
I wh he adhesi I i S. h h ' i I i ol
rve An optical di SR P ARTHeR Y R g E o the O
above-di %Hﬁﬁg&uﬁﬁé %Bﬁlcaltd%% DGR ﬁarﬁEﬁI@ﬂ?,et% ame%%d%xcﬁﬁqpﬁfac%gﬁé v_7?.

optical disks of a bonded type to be utilized for DVDs, etc. and an apparatus used in the

method.
10
BACKGROUND ART
There is known technique to obtain optical disks for DVD by bonding a
plurality of substrates having recording layers to each other thereby to achieve multi-
layer recording. |
15 The Applicant has proposed a method and an apparatus for bonding of
optical disks in a technique described in the International Publication No. WO 97/35720.
In the disclosed technique, a pair of substrates are held to confront each
other via a relatively narrow interval. An adhesive discharge nozzle is inserted into the
interval of the substrates. While the adhesive is injected out through the discharge
20 nozzle, the pair of substrates are rotated in a plane direction (rotated around a center
axis of the substrates) thereby to arrange the adhesive annularly in the interval. The
interval of the substrates is reduced then and at the same time, the substrates are further
rotated. In consequence, the annularly injected adhesive is spread in a radial direction
thereby to fill the interval with a thin adhesive layer. The pair of substrates is bonded
25 via the adhesive layer when the adhesive layer is set through the projection of
ultraviolet rays. An optical disk is obtained in this manner.

- According to the above-discussed method, the adhesive arranged



annularly in the interval of substrates is expanded in the radial direction
whil e being kept in touch with the substrates, so that tbhggdimpafbes ve

| ayer of a correct thickness can be formed efficiently. Mreover, the

et hod i s advantageous in that air bubbles or gaps a:e difficult to brin?
about between the adhesive |ayer and the substrate) an excessive use of 5
the adhesive is elimnated, etc. However) the above nethod has

di sadvantajes as well. Specifically) the nmethod needs the arrangenent of
ripe substrates in an apparatus that can apply or feed the adhesive while
the pair of substrates is held with respective bond faces opposed to each
other. It is additionally required in the method to send a pair of substra
tcs hol dennyarhhian tdhintervad of sybstraies isespensisdiiedhe raslial @esctiongvhippbeiag ket n

order to. set the adhesive and tp handle the .substrates_efficieantl n
correct | ¥ ‘PBC}b?"’é@eﬁf SHEFF‘?‘?&» Isﬁéﬁﬁtetgeﬂ'bl Prce ‘Q'eagogtﬁ' E%C%&TSB’%?%&%"@?CS ks.
For i nst@neey «fdisR])S UNRFE A ShOmARED: sPRivan kS USERLthACAH bEBbIeE oPbepaked
separately due to a“difference in nmaterial and structure of recordind

| ayers, diffiduitktesbrimgaiidue beoveznrthe chgsivolayehand the pibyiralei ay cyfeskivadise off
substrates and, feed . to acgredct errnincd position. Even 15 after the

adhes? vehe a§esiveds PTMRACLEG he interval of the substrates, there is
possibility t vt WE s AEREPAnY ek AX QY1 SpRBY R P hd GhahRRd
before the a haég?‘:\r’/%' F%)L/%r% I ;}ﬁgg?@ The subsnt r°aet es a%d agﬁgsli vepl ayer should
be treatreedd the amangersernt bofitnesubgtrates fic ess appenatoh thas can dpplyi arfeed thasddhedoe

SUM-4RY OF THE L~1'VIrlV TTQ ~j bj ect of t i ti js t
SR Ay AL T AR R R A S
substr ata@&igﬁﬁiiﬁge&tqb}fcam[l?c':x‘hﬁﬂ_h%ﬂtt% xeﬂdl;%smbftsgbscem%y I'ibl@ﬁxfg! tﬁ@'adﬁéfs‘r’\gcéla%r hi gh

quality an h performance in the above-described technique o
manulf0ac thore regw erut tocad ettin sSipparatus inoorder toaatthe pLbesivreand toshsngle thetsebstratés/e t o
the priof. ~-t. Accordin? to a first aspect of u' ~c present inveniion) there
o pr ovEHISFTAI BEROeF OF R LT T TR YR P o SR B S AR AL SR e
of substrat E?Oﬁir@[ﬁee,aﬁlﬁb‘e%u\s&mrwbp&;cﬁqsmi 4r8 OSurRFRESRERS éﬁ’éparécﬁﬁepardté%m ng
substrates to be paired with respective bond faces turned to front; 30 (b)

t ur ni ngdovera differcngb$n rmatesiabendstourtyrgiof resprding bayess, sistakes sodir 1o eprengtly

The- pal Fompon e BERH G BA%: Sonfishied 15359, A€ el BViRd, "EiRacc

ot hgk; {&ar tSalRPALIVRTIabtEisHoifed & AchRRE apos tHel Whsibtiss ahbrel idipagsibiiey Badir m a
state faced to each ot her; (d) feediir;g an adhesive into an interval of the

subst r athesubsitaist andcasihesivn daxes 252 BRyed 6F Heformaed PRiOre Shrd2EEsiveilayer if s@lici ng
the intery ' [ [ adi,al ;L egt:] iLde .
ot at i i A BE FRLERLLAE (hif AHIANE il BuoRThoh 1ok EolARs Ry (g
forrz apdigdfifcizsie | ayer between the substrates; (e) supporting from bel ow a
| ower substrate of the pair of substrates confronting each other via the
adhesive |l ayer, and sending the substrates fromthe bond 10 position to a

setzé)osé(?wm&_f@:sﬁmg‘% cpghesive layer at the set position to unite
rates in one body) t

t he”Subs ereby obtaining an optical disk; . (j) taking
out the optical disk fromthe set position; and (h) inspecting the optical

di sk. 15 Accordin? to_ope enbodinent, of, the pr eaent inventjon, the process
(a) incl udedAR lﬁb-lfﬁtoeg§§° Jresent invention is to provide method and apparatus for

manufacturing optical disk to handle substrates corrcctly and efficiently thereby to obtain
optical disks of high quality and high performance in the above-described technique of
25 manulacturing optical disks, or to at lcast provide a uscful alternative to the prior art,
According to a first aspect of the present invention, there is provided a method for
menufacturing optical disks by bonding each pair of substrates via an adhesive, which
comprises processes of:
(a) aligning substratcs to be paired with respective bond taces tumed to frony;
30 (b) turning over onc substrate of each pair of substrates adjacent to each other

in an aligned row and holding thc one and the other substrates of the pair with respective



(a-1) sequentially piling and accunul ating only substrates of the same kind
anong the pairs; and (a-2) alternatively taking out the a

substrates and aligning with 20 respective bond faces tur%%ggpéﬁgﬁgu¥?ont,
Accordi ng to anot her enbodi ment of the present invention, in process (b)

t he one substrate is a | eading substrate of the aligned row and the ot her
substrate is a substrate next to the l-ending substrate of the aligned ro~v.
Accordi ng to anot her enbodi ment of the present invention, the adhesive is
fed 2~ annularly in the process (d). Accordin g to a nother e:~~bodi nent of

the pre TR i t cthod for manufacturing optical disks further
i ncl ude}%ﬂg&\c\r’%ﬁcc@ﬁg@%crhoé}g%rg (d) and (e), a process (d+) of rot4ting the

subsLrat;,s hejdi nglpPryﬁ;caghlmjms al RN pdshemeb B MVE 61 ) tHeYhi PIndE Ra@ifhesd | on
thereby to adjust a thickness of the adhesive Layer. 30 According to
anot her ta&gBdorthtst t! ~c present invention, there is provided an appar at us

5 et act e 19 B3 a4 Do BTSSP HPH shs . Sosh paid e
devi ge £aih ahbaniAobULISIRASHRLELE THe HBSET SOPr RiRLRAMEd i Diacie

respective bond faces turned to front; + ,..~ p.,o.r rit~a rl Ayi

~V12: CFdiredtion: whilQzefetin® the-sbstrates aramd a-néntoraxisiof the substrasks, shebby-'tb~t ¢
(,1luap v ~a js.a .,as Z Ww. S |y r 5 adjacent to each other at the

al i gnmmmgVﬂFgﬁgﬁwﬁmmﬁcﬂ%ﬁngﬁe one and the other substrates of the
pair in a stahe WldhohfiePeFdrh VBe]BONG N84eS shiBeedet of eReh pai-hef : sBsebstrate
feed device ?gr feedi ng the pair of substratues to a bondipng devsi c% ‘\k/%hiél e
hol di ngcanfrenting rea¢hn othiae vix e cadhesi vel 1ayer,earchsentlingy thet substoatasi from thevbered
inchidin'.a subsL-ate.holdin' device which holds tl'~e pair of 10

subst r REENE FORIYHE Peed device in a state faced to each other, can
change an i nfper vaefs theedhedivd [3£8t BRGseE Bbatien thintdBE sab&RitdsNin oA ans
direc;ion, and an adhesive discharge device which can fr eely nove forward
and r edodpr teredy ohwining er oplicabliskhe substrates fxom si deways of the
substrat es d th .ah e, in i.ce. and discharges the

adhesi ve; 1htgi a ?t%)ghg?gfﬁ%é@fz%&éeﬁb%c}%&htt% ésjcgléf)ﬁﬁan ch supports from bel ow

a | ower subsgpnt e igépetdie BRiohtiefl dslbstrates piled via the adhesive at the
bondi ng device and transfers the pair fromthe bonding device to a setting
devifce; ' . Adserdieg {d ong ceRadiaenifl che BRsLiRENEaNDR \PE0esss (W drcludes the
substrﬁ}%g Stgfansferred by the transfer device thereby to obtain an optical
di sk of TRE Uhi t ed substrates; ?0 a take-out device for taking out the
optical di ska-iy psueheallyepiling gndlestuerailatingodtily sobsubasdiithe Same ifrd ahdad | N9
devi ces where only substrates ,of the, sane, kir_d anong the pairs are
sequentheRd5: aicunul at ed via spacers with the bond faces turned to the
front; . . (i 0y3)8RA66EvE at - @e 80 5en £ ent i ViR dn@: and

col | ecting %e) s%%@gggélyar ~cf&"§t9ué ?ﬁn?‘?@r?gﬁt} rtg%sé%@?ﬁlgtg%/i %Ld ﬁgﬁhﬁg (X)%‘P

t r a0 sf espative band facgethmed th e frowtdi al di recti 0o~=5 which turn inter ally for
hol dLno the substrates ar d cers, erein the pair, of substrate

accumul at i nGCERIFTESOANAt F&‘Bﬁg‘@mﬁnh% WBWFHECPaB“’d’i”rEE’?‘fSB@ @F ¥e four
ra~. | i aln@itt 864 143BMotsObdratd HhO Gl SRR B thD B SPsrale [8\GhE8ratd piig SPacer
col lecting device 1§ disposed in one direction and the alinent transfer
devi ceoitke lcacdingeuBrateof thapigned rowe directi on,

According to another embodiment of the present invention, the adhcsive is fed
25 annularly in the process (d).
According to another embodiment of the present invention, the mcthod for
manufacluring optical disks further includes, between the process (d) and (e), a process
(d+) of rotating the substrates holding the adhesivc layer therebctween in the plane
dircction thereby to adjust a thickness of the adhesive layer.
30 According to another aspect of the present invention, thera is provided an apparatus

for manufacturing optical disks by bonding substrates of each pair via an adhesive, which



so that the turning transfer device alternately takes out and sends
Substrates at the 23 Decenber 2002 .$. paired substratﬁ3%gmg,aédd§g
devices to the alignnment transfer device, with sending the spacers to the
spacer collecting device. According to one enbodi nent of the present
invention, the apparatus further conprises an inspecting section for

i nspecting the manufactured optical disk. 5 According to one enbodi nent of
the present invention, the substrate.ffieed device has a transfer nenber
reci procating between the turn-over hol di ng device and the bondi ng devi ce,
and sucking parts arranged at front and rear faces of an end of the
transfer nenber for sucking and holding the substrates. According to

anot heto™ii5ei ment of the present invention, the nethod for.10

-manuf act ur i g, Opth SRl eris Bk Sk et 138 T iAo UORIS 1 8n PSrRR@SELE Ok re § 98k Ol el

when the adhesiVe is inserted into the interval between substrates at eacb
of thewhioretpagiveédohd dne} twaed asfront; prevent transfer of the substrates with
the adhesive which is not set from being stoppgd. JAcgor ing t not her
enbodi ment ORT-AEETCAiBE eriee SYRIF DY PEFT 458 B F-“-ﬁgaem gﬁ%ﬁ-’#@s

optd caly. di t i.ngl ] s | i when

adHesi %gji%kﬁ%sé#ﬁser{re%}n@ﬁg%%t enfg@égrfg}atjgﬁg% \%é%%%g(?ig{er% egn at e?a%l%?of t he

bondi Rgbsyetdsi ke pAPiAssthR witlexspéctivedioat €aces fadetieo entisbthat;es with the
adhesive which is not set from being stopped, 2D 23 Decenber, 2002 -6
BRI EF DESCREUpSFAnfea eV cepRhiednadhe FRI<E syReTaitnier 2 hepdiag slexica whilg ur es

of th g i.n td SRR lear ¢ .. ~t, r,.Il,.. " ~ .le~. .
~ri C ﬁo@ﬁﬁi@@ba{rﬂ%tﬁgfﬂf“o g‘?&’?&ﬁs}&?t ~ C'i~tNrefCr:ed

e. . 1 bo' ~i HPrérdind Wedide theduding laVintisErtcuiding device~whych holdb thdgaieadf Wit h
reference to the acca:npanying drawings, in which: Fig, 1 is a perspective
vilw sbsgates fed em the SKedisniiery aéﬁ)%ﬁ?%é 40 Fﬁ‘:l'h?f-g%‘h 588 FRaRASANGHITYA G esent
i nvengiona FEi i an s Ni-EW. LB na HimaFil: i i: i show n'
ot S sy Safl BRnle 38 o pllce Hiebhéhy sl S SaBGRP g g™

Fi gs. dddhce dhich4en fAldlamovdifagradané xpirannt or the dhterrn] ofehatitarrart fakur ni ng

ey aatnan srpartes heldby the sbsiuEholufy 3evice "and” alitRargts the
adhesive; ' . y
15 a trapsfer device prior to setting which supports from belaw a lower substrate of t_lj{c
pair of substrates piled via the adhesive at the bonding device and transfers the pair from
the bonding device to a setting device; ' i
the setting device which sets the adhesive between the substrates transferred by the
transfer device thereby to obtain an optical disk of the united substratcs;
20 a take-out device for taking out the optical disk from the setting device;

a pair of substrate accuzmlating devices where only substratcs_.of the same kind
among the pairs are sequentially accumulated via spacers with the I:yo.nd faces turned to tl-'x,e
front; ' .

a spacer collecting device for sequentially piling and collecting the spacers; and

25 a turning transfer device having four transfer arms arranged in four radial directios
which turn integrally for holding the substrates and spacers, _ .

wherein the pair of substrate accumulating devices are disposed in confronting two
directions of the four radial dirsctions to a turning center of the transfer device, the spacer
collecting device is disposed in one direction and the alignment transfer device is in the

30 remaining one direction,

so that the turning transfer device alternatcly takes out and sends substrates at the



23 Decenber 2002 7 Fig. 6 is a side view of a holding transfer section of
Fig. 1; Fig. 7 is a side view of one bondi ng section of 73 Decethbdri2®e2 8

oB, SC are step-by-step diagrans showi ng an operation of the bonding
section; 5 Figs. 9r'1 and 9B are a plan view of a structure of a substrate
holding armof Fig. 1 and a side view seen froma |eading end of the arm of
Fig. 1, Fig. 10 is a cross-sectional view of a high-speed rotary stage in
Fig. I; Fig. 11 is a partial cross-sectional view of a transfer armin Fig.
1; and Fig. 12 is a block diagram showing a controller and other devices in
the 10 apparatus of Fig. 1. BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON Bef ore
the description of the present invention proceeds, it is to be noted that
like parts are designated by |ike reference nunerals throughout the

acconpanyhgd %%ﬁa&%d&ﬁﬁxulefhdﬁé@@&sﬁ@%é@ﬁ &&t%dﬂ@&r%ﬂ&ahﬂﬂ' S%Edﬁgct%d' ng
to an enbodi nent of the present invention Torns an optical disk ondi ng

a pair obpaetrtonbe spaced eolleatingiiedéere, whi ch corrprl ses: (a) aligning
substrates to Jbe red with ective,.bond faces turned to 20 the front
(b) turning of¥Fe gﬁ%gg?lb%qerﬁ? @1?" &fe i PIegfnt oxenten, dhe Apparais g{rg"céach
ot her Incsﬂ?n@éslea @é&hohqlaxoths&chﬂgxmﬁaﬁmmar@&.e graigubstrates of

the pair with res ectlve bond faces faced to each ot (c) suppl ying the
pair Yo a bonef&qsoz;img mwmw@ot}mhmw@thmarqsantrmwntmnsﬁm subEfrate ffack devioe each

e (B Rl e B o
spr eadi N@e¥ib& and %SCI&Q ﬁ@@érr%%‘éa aBERRSANderehfa8ed GUAPENdIbS 186 tralifeMeh®er

rotating the ‘substrates in ane direction (rotated around a center axis
of the smsuﬁlanégydh@lﬁm?swtﬁamm an adhesive |ayer;

According to another embodiment of the prescnt invention, the method for

10 manufacturing optical disks further includes a process for controlling, when the adhesive is

inserted iuto the interval between substrates at each of the bonding sections, so as to
prevent transfer of the substrates with the adhesive which is not set from being stopped.

According to another embodiment of the present invention, the apparatus for

manufacturing optical disks further includes a controller for controlling, when the adhesive

15 is inserted into the interval between substrates at each of the bonding sections, so as to

prevent transfer of the substrates with the adhesive which is not set from being stopped.

20



(e) supporting frombelow a | ower substrate of the pair of substrates
confronting each other via the adhesive |ayer, and sendi DlenidPsbht es
fromthe bond 5 position to a set position; (f) setting the adhesive Tayer
at the set position to unite the substrates in one body, thereby obtaining
an optical disk; and (g) taking out the optical disk fTOnthe set position.
A constitution of each part wll be specifically described bel ow 10
(Optical disk) Anong various kinds of-gptical disks such as CDs, PDs (Phase
Change Optical Disks), LDs (Laser Disks), etc. in addition to DVDs, the
present invention is applied to optical disks of a bonded type which is

constit i ] Lt f.~substrates. A single recording |ayer
or a plﬁﬁﬁésﬁqﬁt'%@ﬁgf@g%%g%provi ded in 15 the bonded type
optical disk. (Substrate) The substrate is formed of a suitable conbination
of synthetic resins, netallic thin filnm and the other materials to conform
to uses, e. These andiotiglreaspeadednddaatdrel af theRsesehnenvifiohswiflobetontautledr of a
di sk ngin bgdx Rf Iraqsparent resin such as 20 pol ycarbgnate resin or the
li ke, &% &\ aeofHiNGgltEFRECDBEE &Y O BEHENGH VY BenBelrccerhedimentim at a
recar di ; L SK. 0RI.0 A protecting filmis
somgti 'drr%ge gﬁ%’e%?%rg’p% []:s)?rf %%én@ﬁpﬂg%é\ggggﬁ:gg “é’}'er. In general, the face
wher e the reiyindsagerpyetve dedafmmdtizal diskieording dppadufsas an eSitbaimeades to
be bonded with each other can be of the same nmaterial in 25 the same

stri ct Bf ©e@reseRt IYEt®Pent naterials or in different structures. Paired
substrates 9 lJ: ' nent at least in structure of recording

| ayers. Theﬁéiﬁgfgﬁﬁg\%%yg?%%g}‘be elimnated fromone of the pair of
substrat es Pt Boisgh slibe viesbshowimg & adetailed3stRroeobefl a 2060 cddvislationa thin
circular plate, a shape of the substrates may be any other than circul ar
de%ncﬁcﬁ@mb‘?ff‘ﬁeliusage of bonded substrates. O herw se, the substrates can

be shaped afibely Dolag Whl o SACH 0L Beflanigly o%afwc??ﬁ&&;&aqem loaflesk T Or

one type of BVDS ' CAN bé cons ansparen per su e and a
| ower ra¢ingicfBip. dpbstrate, and an optical disk for another type of DVDs can
be constructed by an upper alum nym substrate and a, | ower, gol d substrate.
(. Adhesi ve)Figat ES@L%d%Y‘ﬁQSShB‘I’”%’d“h S{FR¢ MOV &rangn ST ohiiténlsmat eri al s and

pur poses of 10 15



20 the substrates to be bonded. A. transparent adhesive capabl e of being
set by ultraviolet rays is preferred for DVDs. O her thags baeemeéreioge
capabl e of being set by the ultraviolet rays, an adhesive capabl e of being
set by radioactive rays, a self setting adhesive, a thernosetting adhesive
and the like are utilizable. An opaque adhesiv a can al so be used dependi ng
on purposes. (a) Alignnent process An aligning transferring device such as
a conveyor or the like aligning and transferring the substrates in one
direction is enployed. Wen substrates to be paired are alternately
supplied at the upstream of the conveyor, the substrates are alternately
arranged and transferred on the conveyor. It is preferable that the
transferring device supports an outer circunference or a |ower face of the
substr ate without Faudhiragidehdewaid Hodieg afantfeesestibstof&#g.1;Or, a central
part or a non-recording part at the outer circunferential pa~~t of the band
face of the substraFm Mdyabdestuppof veebofding provassdigal, fol | ows can be
conbined with each other as the 2j alignment process. (a-1 ) a process of
sequential 'y pilingFmsd3AcEBni( atd sep-byHsteprdaegrsmefshowengsamepacation of thehe
pair of substrates; (a-2) a process of taking out the accunul ated

subst r at denaingeseetaensl y and al i gning with respective bond faces turned to
the front. 23 Decenber 2002 10 In piling and accumul ating the substrates,
t Rr ough- hol es f or mekiigat94 red EBrare p plagf viewdH adtruchie ofip sebstaeeshelding arm
sequential |y fitted.to rod-like supporting struts tq pile the substrates,
wher eby Pﬁé‘%L}t?ékdraai‘é%vkﬂ‘éseﬁﬂévéhﬁgﬂdm%?ﬁdo‘ééth@aHP@ﬁIFéH:e]éI or collapsing. S

I f the substrates at.e curmul ated .wi th.the_.bond faces directed upward, the
Substrates can be diFeld 1Y SERrSEHOMITIEN PGA BT HEEcele Fres bt Eate
attitude as they arg, en the .bond faces.,are turned si de .. the
substrates should b@grméras%aﬁtl?lé:r?ﬁfsi?g?%lBb%#%@é?%gﬁﬁ‘lg%fm@’r%n@ent to
t he alignnment proc ) 1f rL:ed C L .

substrat es prevent ;ﬁg %@aéﬁu"ﬁ@{ f(i)llf-1 =rtah{e]§h§o&%§? f gﬁéﬁﬁﬁ%yﬁaﬁoéﬁi&c&g}e%??ﬁ%&r am ¢
qp the Igéﬁlgtgﬁgfpg,n 1be stacked in touch with the substrates is used as a
mat eri al for the spacer. An outer dianeter of the spacer is preferably

smal l er than an inner dianeter of the recording face of the substrate. Wen
a through-hole simlar to that of the substrate is forned at the center of

the spacBEST MIDDE 5FORICARRYESG DT InEc eNvESANIOke fitted and overl apped
alternately with the use of the above supporting strut. Wen the

accunul at ed subst r Befsreahe déseripgion efhegrtedeno inveméors prypesds) itds $6 batnotepacer s
are taken out and collected at a different position, so that the spacers
can be rtbatublke pagf afe desheratdd by diksfreferameamsnfecals shreeghoudthpketompankmg
nenbers can_be enployed to take out the accunul ated substrates and col | ect
the spachrwingshb) Hol d process
A method for manufacturing optical disk according to an embodiment of
the present invention forms an optical disk by bonding a pair of substrates via an
adhesive, which comprises:
(a) aligning substrates to be paired with respective bond faces turned to
20 the front;
(b) turning over one substrate of each pair of substrates adjacent to each
other in the aligned row and holding the one and the other substrates of the pair with
respective bond faces faced to each other;
(c) supplying the pair to a bond position while holding the pair in a state
23 faced to each other;

(d) feeding an adhesive into an interval of the substrates caught

confronting each other at the bond position, reducing the interval and spreading the



A pair of substrates are held in a state with the bond faces opposed to
gach other so as to facilitate a bond operation. One of t |

substrates adjacent to ?5 each other in the aligned row izgq%eg%h{ebgpg?/oezr for
reverse at the downstream of the above transferring device such as the
conveyor or the like. Mre speciFcally, an armor a chuck-nenber for

hol ding the substrates is turned 180 in an up-down direction with 23
Decenber 2002 11 the utilization of a camdear nechanism etc. For
supporting the substrate even in the reversed state, a turn-over nechani sm
is preferably of a type supporting the dibstrat e by a suction neans or the
|l i ke through touch with a front and a rear faces of the substrate or
catching and supporting the outer circunference of the substrate. The

t ur n- over aghe3Belinairsdinn@dyedi®ni wigity f04ttigaHe AsbstraRalifh a@ladehtirdctian$fotsted ng
devi ce such as the conveyor or the like or, arranged at an end part at the
downst r easnrouhd alventer axis o€tid subpsweres)c thesebyan dbret yn Bdberivelaeysm ansferring
device. The reversed substrate is held to con~ont the adjacent substrate
via an interval. Thée)isupporalg fofm bhlewsabstaratksranmyf the pair afsybstodtebe equal
to an interval when 10 the substrates are fed to a bond position to be
descr i bedcdrdroating efch drber wadhes adhesivisdeyest andi sending dhelsubytrates fofm theebarid gned
row of substrates and the other substrate to confront the reversed
subst r at ep¢ssion t9e-s8t pordomf the row, the row of the substrates can be sent
to a succeedi ng process sequentially in the order, fromthe | eading .
substrate. Meanwhi | €) sethag tisadhssinetayar at the setrpesitvadpngite e sabstrptEs 1%
reversed instead of the | eadin~ one and faced to the | eading one. (c) Feed
process tweﬁ:&%}: theEsDY o5t iniRg aﬁaﬂpln‘:@fdal‘gﬁ%gr ates caught to confront each

other in the above rn.over. process are.supplied ta the bond position in
the sane attitude. fﬁ%ﬂ%ﬁ%ﬁ%'ﬁé%ﬁ? d&s&ffﬂng%%\%ﬂ“%' di fferent transfer

nmeans, the substrates in.the state faced to _each 20,0t her n_be handl ed at
one time if a trans e"P“gﬁt“F%a%?%ﬁrP&, W@rbeesfgﬁgfzﬁl?y gestcﬁlsﬁﬁi ﬁglog‘?m or the
linke i's @)%BEB%&? hol d both substrates respectively at both faces thereof.
\kV?en a hook nenber or a vacuum suction part, ete. are provided at both

faces of the abov mgh;gm&& f&ﬁ@éi%ggﬁfm diEﬂE'SuEH%q]Dgst, ggggﬁﬂaéaecmgg at

both faces of the fee ans. Int case ali ke, t nmeans |

preferr e‘bﬂti&aﬁb&ﬁ?‘?LU%E(L%bé?ﬁiEI?st),eé“{c.%taB&anE@W‘Dsﬂ%@ére&@rﬁ htnfignfigces of
the substrates. (d) Bond procesS The nethod and apparatus revealed in the

earlier- apphdd erptical dskslracimaed 3QR2vHich Isdoastitatddbisbordint 4 fRirdlaR dfo. w O
97/ 3720, etc. are enployed in the process. Mre specifi call y, a pair of

rotary helktragespanedisgls penedingilayeaodh pluriirg of recobhding paydesnre prseided on ar e
used as a neans for holding the substrates. Preferably, the rotary hol ding
panel s r thedtandsy typlerapticalsdisk.and one or both of the rotary panels are
arranged to be freely novable up and down. If a vacuum suction holes) is
formed at (%ubstigtef ace of the hol dinj panel, the substrate can be securely
hel d by way of vacuum suction._ The djstance of the, hol di n%ﬂipanel,s i's

1

preferably set in dDganRbBratas Punsbok? suataplecambiratipn of syathghicresinse i s
R Bl 1 BB R B ATl .,
extent sor D, nEREPYES s R iR A B o S SEPAFTRe RO SHE S Bt rat es.
205 a1 *PRSErbErt ISR IE HE i et BRI T B0 Lk’ e

di stancey; 3884 4 PechJix‘?é Byt R oRERRE oY fhe disk main body. A protecting film is

sometimes formed to a surface of the recording layer. In general, the face where the
recording layer is formed is rendered a bond face.
Substrates to be bonded with each other can be of the same material in
25 the same structure or of different materials or in different structures. Paired substrates
are generally different at least in structure of recording layers. The recording layer

may he eliminated from one of the pair of substrates  Although the substrate for



15 | ayer of a predeterm ned thickness. When the substrates are transferred
to a setting part after the adhesive layer is forned bet@@gﬁméﬁﬁer2002
substrates, the distance of the holding panels is increased to recelve a tr
ansfer means prior to setting which will be described |ater. As an adhesive
di scharge neans, an adhesive di scharging section 20 equi pped with an
adhesi ve storing part and a di scharge nozzle shaped |ike a hollow needle is
set in a manner to be freely noved forward and backward with the use of a
cylinder mechanism a notor-gear mechanismor the |ike operating nechani sm
A heating neans for the adhesive may be installed at the di scharging
section. |If the adhesive is injected between the substrates into a
concentric ring 25 with the center of the rotary hol di ng panel s) the
adhesi ve i kI i i nadi-al . .cl.r L

rocess. doyrraed hEERRRERAR Bt 4rll e aChey A oy R LiRgud

Decermber %Qggn&iﬁoqug%?%ﬁe(&'%nﬁ’é&)ﬁ.ﬁogﬁa%. a@tﬁé?&%%@?%ﬁe@u%?ﬁ@écﬁ beﬁ’r&ﬁé@i ve

| ayer by roftating substrates via adhésive Layer I gh speed In

directi on JH-pLah&d i18¢acth BiHeENt £y éﬁc%irz%hé?fthet SicarBsk et &?&tg}ﬁ\@%?‘ﬂms can

substrates are rotated at high speed, the adhesive layer 15 10 16 forned

uni form y valkbnoivedted B? altfir@pMeht 1¥pet A saRSANGa 18 ek BlAniAORASLBTatk Mkdless
corresponding to a rotational speed. An excess of the adhesive is

di schar ge@peibil dislofaridnetRd e T CDELER BoeenstriBdrit &f uspealaluspiaes i s
adjusted in a range of several thousands rpm The thickness of the adhesive
| ayer is debgrare aedlabywelgoldeimtiasd i cs of the used adhesive or set
rotational speed. Although the substrates can be rotated at high speed

whi | e hel d(&ghesinee)r ot ary hol di ng panel s at the bond position, a device
specially designed far the holding and rotating of the substrates may be
adopt ed. The subst r aVegows kindy siveslare uged tohfet wWohdnasersdls prchperp oseseof

hi gh-speed rotation device with the use of a transfer neans used in an (f)
process dcsubsEares ta be bonded. TAanaTsprrept adhesivecapahie opbeingiseirbyBagarlely, a
geperal transfer device for plate-Li ke nenbers is used. 20 There is

p&Ssi bi | i Faysuhatefermed Id2YPat eOthas dhaidhe afRes! VeLp@rbIgAE DSINgISEERY B def or ned
before t he,_adhesive | ayer i.s set due.to a c rtac'\.n | evel of féui dity and

def or mabi PITAYIQPt 1aKe ABAM0SiiVe CanhlerOlafng 1ot By redifect¥chys. peclseiBBessary o

prevent the shift or defarmation of the.substrates and adhesive |ayer when
Phe. cubst Paiatenp smase Rl Aebein HE HBE AT iBfBiedn Arpoiane Sheds il on
In additi i i i.nten~al between the substrates is

pr obabl y %Eggé@ﬁe{‘ggﬁ@%ﬁr@&?%e’gm erential end part or partly bul ges

out, and i, Eéﬁﬁ:n?r%?;%}d@%ssadher es to the transfer nenber, the adhesive
cont am nat g t e transfer nenber or re-adheres fromthe transfer nmenber to

tige substrates ther eQyafighig@RhATAREAVRE sSUPSS 4 88 R%yof Br 1B BRE aliBniakoi d
this inconveni ence, the SubStrates are transferred ile the | ower

subst r at eaddStransfgreingele futeffaeeiPvnd@inetioh e smpdyb@! din@nebfILtesa0Beng i N
23 Decenber 2002
paired are alternately supplied at the upstream of the conveyor, the substrates are
alternately arranged and transferred on the conveyor. It is preferable that the
transferring device supports an outer circumference or a lower face of the substrate
20 without touching the bond face of the substrate. Or, a central part or a non-recording
part at the outer circumferential part of the bond face of the substrate may be supported.
Two processes as follows can be combined with each other as the

alignment process.

(a-1) a process of sequentially piling and accumulating substrates of the same kind of

[\
[$1]

the pair of substrates;
(a-2) a process of taking out the accumulated substrates alternately and aligning with

respective bond faces turned to the front.



14 touch only with a |ower face or an outer circunferential end face of the
1ower substrate is used to hold and transfer the substraj£geirhsst 2002 t he
adhesive. It is preferable not to incline the substrates and adhesive |ayer
| arge or inpress a |l arge acceleration or inpact to the substrates and
‘adhesive layer. If the | ower substrate is not only held by the hol ding
menber, but sucked u~~hen supported from bel ow, the holding of the
substrate is nore surely realized. (f) Set process A suitable setting
device is enployed in conformty with the kind of the adhesive used. For
instance, in the case of the adhesive cdfable of being set by 10
ultraviolet rays, an ultraviolet ray projection device is enployed. |If the
adhesive is a type capable of being set by heating, an infrared ray

proj ection device i3nBllind @dcumbfating8d sublstiBeks Sthyaidhahd|¥s fRmed @t tred i n
the setting device used in the set process, conditions can be set

appropr i ageéxhets bOesdhi df thé bilibstiagespué pomentidlly) fitlak®- odtliky wpessing stru¥en t he
adhesive layer is set and both substrates are united thereby to constitute
an opti capildihgkubaradtésansbmbynkansbstrates gengreadnteg tioeabeidg shsplicedwsed to take
out the optical disk fromthe set position. The optical disk taken out of
the set padlapéing. can be subjected to various treatnments in the same manner
as in the general manufacture process. For exanple, an ?0 inspection
priocess for inspect Ifithe sulstratss aoé a¢dvenudqied eath tte Sknd dacebdirected upwanjt . The
optical disks may be collected in a piled state to be handled with ease. At
t hi s ti methefulstiatesgan he dirpetiyc snt ¢ thesiligameptprocessan thesime etipolead thest ween
the optical disks to elimnate a touch of recording faces of the optical

di sks. Trase.opWWhealthalbendsfagesprpeumed aaside dewn) yie snbstiieoreuld dnsiersedihg a
spacer. ?b éﬁggs”?te feed device) A dgvi ce described below is enployed to
Feed subgbf CpdIACRBUBVRGRALPIE SEPLIRS R RIS PROCESS 23 Decenber 2002 | ~
The device includes,a pair.of sulstrate accunul.ating,sections for
sequential ly piling*aR eé&%‘ﬁﬁﬁ%%e%t@gﬁ%ﬂ”é‘é]affp s?“ﬁétr%tﬁﬁgr SRFI 2 Juch
i@acers Wit h b%ntd faces directed to the front, a spacer collecting section
for sequé’r{tﬂileaﬁul §ri}|e?'i ng and col |l ecting spacers, and a turning transfer
means with four tr er.. r L Ny i i f j ng the
substrates and spai%%’ghe\}\ﬁ%%ﬂﬁ’t%f %I%f n %8% gi‘% g‘%é ?%Q%Eﬁ%g’%w@ﬁ%”%‘;‘f“?%

ts ﬁgsﬁ ;git %ﬁsﬁﬁ%ﬁé Aldd .asrﬁgtte%iMr%ees#gi:&PO%podt@r (?i\é?ﬁ%}%?%ﬁé agifections of

our directions to a turning center o e transter neans, while

the spaC?&embi AINY tRECH iRRed BahBreP BEtHirbéR BRI 2 M 6Pﬁ1éis_915‘stﬁ'fl§|j._ht6WEen

alignment transfer section 1s set in the remaining direction.

subst r at @gh@lugh-helePiinila0fo tEdIsHhabebsea Ut raiddng tiseednt @t tAdspakers, the
alternately taken out by the transfer neans and sent to the alignnent
i5ansf er solestatesrand Apadetrecandhefittddand dviedasyracaitesnaasly widt theade bHthichabospacer
col l ecting section. The substrates may be accumulated in one row or in a

pl ural i t yupgoriongsstatt. t he accunul ati ng section. Any of the plurality of rows
of the substrates |oaded on a turntable that is freely turnable may be sent
to a position of t¥henthasteumulates sobstrates argtq parsmevedifeemdhe suppagingt he
intermttent rotation of the turntable. Also in the spacer collecting

sect i on, striieSpASES dretalipm oulcandraol laeted &t & didireent GRsisionaspihgt deispseest calows and |
a turntable is simlarly usable for the spacers. In the above substrate
feed devpéée,'u%qdnpl y by reciprocating the transfer neans with four transfer
@q}ms alternately i rlerogaét andf rear d{;regti ons 1v¥i tlgﬁ af ged angl e, 20 not
Dhly the substrat es* $He UFAF PR BAEH OB & ElhpYl R &4 KIS TBFRATEIY" D t he

ali gnnengm%f’o?]re] toetrake out the accumulated substrates and collect the spacers.

(b) Hold process
A pair of substrates are held in a state with the bond faces opposed to

each other so as to facilitate a bond operation. One of the pair of substrates adjacent to

{v)
()]

each other in the aligned row is turned over for reverse at the downstream of the above
transferring device such as the conveyor or the like. More specifically, anarmor a

chuck-member for holding the substrates is turned 180° in an up-down direction with



section, but the spacers can be collected, correctly and efficiently. An
apparatus for manufacturing optical disks constructed a®3padediber 2603hown
in Figs. 1 and 2 is used to obtain DVDs. A substr ate Da and a substrate Db
are used to constitute the optical disk. The substrates Da, Db are forned
‘of transparent polycarbonate resin or the like in a fundanmentally conmon
shape al though materials and structures of recording |layers are different.
The manufacturing apparatus conprises a substrate accunul ating section 23
Decenber 2002 16 5 10 where substrates Da, Db are accunul ated) an alignnment
transfer section 20 for aligning and trldnsferring the substrates Da, Db,
bondi ng sections 40 each for bonding the substrates Da, Db with an
adhesive, a setting section 60 for setting the adhesive by ultraviol et
rays, anthlegﬁi@?g%bﬁlgﬁg%l Qar #RchOiisthnapecFbngippanitfeat wniexraopevenah thé sks,
and an optica i sk accurful ati ng section 80 where the opti gl?l di Skséabtayire
accumul r GLEHSh Al inNig psEReiabbNdf Theesupstiag chanbstratedi ng
secti ona;fggﬁgé%p%taaitr%ﬁ?@?urnt g%il es J}.JZ, 140"20 V\ht}?ch ?:Zn turn in the

hor i zont gk, JidnaEtdRbr tIRURROTHr bk BLENRSthlDiranteandet rear feces sihe abbBrag et ance
al ong an outer circunference of each turntable 12, 14. Substrates Da, Db
prepar edchedigg %B@@?@r@niﬂieeﬂxtatciﬁcbmfmpp@ofihngUbstraIlQ-s Tk tuAg-OVET shown i n
Fig. 3 in detail, disk-shaped substrates Da with holes are 1~ 20 25
sgquent i aktharhsch nesy Beineanpbraséd shepatipthettrangfestingdevies suciid théml |

di sk-shaped spacers Sa with holes are held between the bstrates Da.

Sur f acesgonvaysi cuthatiky or,razmnged atcanf enseparost the dowastacaeh Pl PEIBRASTANR | ower
substrates Da are hence prevented from bei ng damaged t hrough contact wth
each ot hw:iceTmmﬁsﬁméstmsmn&éé‘ﬁ%l ated with the recording faces,

et 15 be omal hor . ancemsLbRAe iy KA ORI L0t ERE A AILUAE TRERcent er

Couch i er¥He. M@eGFaAYOpHI B A Rem8L BERF BT 10 oo TAEE ap st phed® 1"
 Fover BartbwTeteih S 1A S REHPR STt ed substrates D and

spacers Sa upward, g&g'{é?\g&rggnsluggpaﬁg isei"'ﬁaﬁ?frngaongiol é)gliotnrggrggcdfrgyﬂ,gfaegk

substrates Da and al ways posrtioned inthe vicinity of an

upper eH%ESI@Fﬁ%hlgetr%%%sg%ate}%écoaE@\r}gfﬁg%&@&e@w@?ﬁﬂéf?s 8 aeeeifkierdvakkn out

from an escription on the substrates Da applies

to the s lsent toASsuSBQWhd probégSequientidlly i therondatfrem16 is
di sposed}%%m’%ﬁsﬁﬁgtﬁﬁaﬁﬁgﬁ%so 513 Decegrr%er 200% 17 12 and 14 to coll ect

t he Spa%ﬁaﬁ?ﬁ%%g Shst PPV dnhi 8] the inextlsubsiite te tirdeating bne maylbg al ong an
outer circunference of the turntable 16 via a suitable distance. Used

gpacers Q3ers¥it@dsFanerbdiagioye khd faddanthedezdiegbeel at the supporting
struts | ~.

(c) Feed process to bond position

The pair of substrates caught to confront each other in the above turn-
over process are supplied to the bond position in the same attitude. ~Although the pair
could be moved by different transfer means, the substrates in the state faced to each

20 other can be handled at one time if a transfer or feed means, for example, a turning arm
or the like is adapted to hold both substrates respectively at both faces thereof. Whena
hook member or a vacuum suction part, etc. are provided at both faces of the above
substrate feed means, the substrates can be held at both faces of the feed means. In

this case alike, the feed means is preferred to handle the substrates without touching

o
(8] )

recording faces of the substrates.

(d) Bond process

The method and apparatus revealed in the earlier- mentioned



(Turning transfer neans) 5 As shown in Figs. 1, 2, a cross-shaped turning
arm 18 is fitted at a position surrounded by the substraispbsdrhberziops 12,
14 and spacer turntable 16, which is freely turnable and novabl e up and
down. The cross-shaped turning arm 18 has four arns e~ctending in four
'directions outward froma turning shaft 19 at the center. The four arns
turn integrally in any of the right and left directions. The turning arm 18
is lOintegrally noved up and down by noving the turning shaft 19 up and
down because of the driving of a turning shaft driving notor 19z. Leading
ends of three arns of the cross-shaped ti&ning arm 13 are |ocated

i mredi ately above the substrates Da, Db accunul ated at the turntables 12,
14 and one strut 15 of the turntable 16 respectively, and a | eading end of

the remai mme&agaﬁalPébﬁéamdn%w@rwww/ﬁMQté Ree &hpBPEE M tHe d;asasés@.r section
20. As indicated in Fig. 3, a suction plate 184 is nounted at a |eading

lower end part of thodelpBEifigaldy, D padr off rBtaeP hbliase gateld ?a@edrOi\éaéJJj@taﬁééhi on
in the up-down direction. Sucti‘on nozzles 186 are ftted at a | ower face of

the sucti eqe y-adwn dB&tiontire Nset & £AURIERr holdeng/BeUlbItedied. | PrefePililghenot
illustrated) via a vacuum pi pe 187. ?0 Wen the suction nozzles 186 suck

t he non-r estatydiolding padelafothte @y seirbesusdf atdenesertinith af theRatary penelpbst rat e Da
is sucked and held to the turning arm18. At this tinme, even if the

subst r at earfbengesd ts be freelg movabielp aedldownat Ifid vabautosuictien Suk(s)as forord| 2 a186,
the suction nozzle 186 can surely suck the substrate Da owing to the action
of the spsurfags of tl8%holding ipaneigthetsebstate cambeieaurelyl Beldiyckanafivéauunh and
right and left. Mdreover, 5 the springs 182 ease inpacts when the suction
nozzl es 186tiewBnt act the substrate Da. An outer dianmeter of the suction
nozzles 186 fitted to the suction plate 184 is set so that the suction
nozzl e can suck theThQ)ﬁlsiaé'é@)Pﬂlh?dT%ﬂE parels iseoreigpahly setdn@mannes 2becenber
2002 19 a spacer tion qf turnin wn in Fi 4A- 4D,
the cros gﬁ&’ﬁedAtrt‘i}r&HVﬂg MiomOiancs It peHGene é%ﬂ%b“}ﬂ %U@Pﬁﬁat@mem?@m and
I t abo the turni haft 1 St . ne arm(a)
Lhe ¢ IS S AR i@g’?@dlaprpanaéﬁ HﬁE%f%EPVSQB%WPBﬁ%ﬁg%@’?FHPF on  he
turntabl t he arm 18 down suck the .substrate Da
by the s\Feet gﬁa%z%%"%@d s Rt Moo ot e S s I Rl Ton
nozzl es t t.r S n the
turni ng ;eﬁ%n&ggﬁqa?&e Cg%h?#g%g ggésg ercql%sckvm&g%eﬁ%gé{h @bgn—%t%g sy\%gt rate Da

caught byy;t.be-.ak mzréoré} nax%-oﬁa@gwbémt& aozz a@hsdpye gggx?aa@ned ?échennemtﬁ

transfer section e suction'n e the suckind

substr at idapsfagd Wherdfid ddedi@slial/er {sT8rradd, m%néé@@&ft‘érob'iﬂﬁ%é)iﬁh%gwe'rhe
substrates Da 15 supplied in this manner to the alignnent transfer section

2G are segyenfhakddétesiieddhloRsEsseaWenaht ebsuppe arsiratsfated foea sdtiignment
transfer section 20 in the drawing). At this time, an arm (b) adjacent to
t he arrn plat)afientichdhesivelagercis dodavadsietween the substrates, the distance of the
holding panels is increased to receive a transfer means prior to setting which will be
described later.
As an adhesive discharge means, an adhesive discharging section
20 equipped with an adhesive storing part and a discharge nozzle shaped like a hollow
needle is set in a manner to be freely moved forward and backward with the use of
cylinder mechanism, a motor-gear mechanism or the like operating mechanism. A
heating means for the adhesive may be installed at the discharging section.
If the adhesive is injected between the substrates into a concentric ring
25 with the center of the rotary holding panels, the adhesive is easily expanded uniformly

in the whole radial direction

A process described hereinbelow may be added after the above bond



direction is present immedi ately above the substrate Db on the turntable
¥2, sucking and taking up the substrate Db in the same MBNYdcember 2D0Ar M
(d) next to the arm(a) in a clockwise direction is |ocated i medi ately
above the spacers Sa piled alternately with the substrates Da at the
turntable 14, with sucking and taking out the spacer Sa. Stage C. Wen the
entirety of the turning arm 18 turns 90 in the clockw se direction as shown
in Fig. 4C, the arm(a) is sent to i medi ately above another substrate Da
at the turntable 14 and sucks and takes up the substrate Da. In the
meantime, the arm{b) is sent to i medi ateédy above the alignnment 23
Decenber 2002 19 transfer section 20 and feeds the substrate Db to the

al i gnnent transfer section 20. At the alignnent transfer section 20, since
t he substr?{:&e@ supplied earlier has noved downward, the substrate Db is
arranged at the upstream side next to the substrate Da. An arm (c) present
i medi at el yd-9P¥eess tF 28R3GEE hickhedd bLAIIMRERE Y2 R b9Gofatink shbdiAeesSHP8ERAIRS Db
at the turntable 12 sucks and takes out the spacér Sb. The arm (d) sends

t he spaceriabar atchighepdddrintpidileaiifetian drot A16@ bfcunt REceHRRERTs oPehd Subkfietes)
supporting strut 15 of the turntable 16 thereby to collect the spacer.
Sta?e D. In Fig. 4D, WhemntHelsabsttuted org ragaredld high qaed) the atheshe [90edin the 10
countercl ockwi se direction, the arm(a) is brought to above the alignnent
transf er sfecmednndormbeilhote thepderthloofshbstsatacesha atoonsthet thickgessent

transfer section 20. The arm (b) takes up the substrate Db at the turntable
12. The arearfaspondingit@s rotagomgbapeed. SAL exdebeof therthédiee 1salischmged out frdm
takes up the spacer Sa fromthe turntable 14. 15 By the repetition of

pr ocedur eshe putar sgesmieremeeougihedotatinaalspoed iseadgsst @hinewinPhofseverdlt er nat el y
caught up fromthe turntables 14 and 12 to be sent to _the alignnent,
transfer d8ewsipds pom. wihe thicknessphideraghesive Byenistdsterminad byr ehagasnterestics of at

t he turntagle 16. At, the alignment transfer section 20, the substrates Da
and Db ar énoYsebefiisniveor 8§t FHABSPEEY to the downstreamwith the bond

f qpes tur ned to the Nlt?xroltt.lgh gh%'siugsl:%pa‘.'?gst cag'lrbaenrsé];a%cred gt%él!l ggf.)ed while held by the
rotary holding panels at the bond position, a device specially designed for the holding
and rotating of the substrates may be adopted. The substrates are transferred from the
bond position to the high-speed rotation device with the use of a transfer means used in
an (f) process described later.

15 (e) Transfer process to set position

Basically, a general transfer device for plate-like members is used.

There is possibility that the substrates and adhesive layer are shified or deformed before
the adhesive layer is set due to a certain level of fluidity and deformability of the
adhesive layer before set. As such, it is necessary to prevent the shift or deformation

20 of the substrates and adhesive layer when the substrates are transferred from the bond
position to the set position. In addition, the adhesive in the interval between the
substrates is probably exposed to the outer circumferential end part or partly bulges out,
and if the adhesive adheres to the transfer member, the adhesive contaminates the

transfer member or re-adheres from the transfer member to the substrates thereby to

[
n

contaminate the substrates.
In order to avoid this inconvenience, the substrates are transferred while

the lower substrate is supported from below  Concretely, a holding member coming in



As shown in Figs. I, 2, the alignnment transfer section 20 is provided with
a conveyor 25 for intermttently transferring the SUbStrQﬁ@%cQﬂber%dzn one
direction, for exanple, by one pitch longer than the outer dianeter of the
substrate. Referring to Fig. 5, the substrates Da, Db are transferred in a
State with outer circunferential parts thereof |oaded on a supporting
frames 21. The supporting franes. 21 support the substrates in touch with
the non-recording parts at the outer 23 Decenber 2002 20 circunference of
the substrates Da, Db. A turn-over nmechanism 22 is installed at the | owest
part of the streamof the alignnment transfer section 20. The turn-over
mechani sm 22 has a turn-over arm 23 which raises and 5 holds the substrate
Da, Db supported by the supporting frame 21 through touch with the | ower
face of tRGCRURSIIA & 180er e oPOH el BYELARRG R RAA M AR R Uideatl] O
rses wthinap ndi ar p

turns and reve e turn-over arm er pe cu ane and is

bl - 3 : d of
V\”ﬁ;’gh goﬁg Sx;@%to%@;‘ﬂti‘ and E%\r/x\%f}%{ﬁe%‘ﬁ%&trﬁé%@@ﬂ {r}ﬂ?h@é‘dﬂes%?p?ﬁs Bl—é%@:%blqub]& t?” 0

ouc he non-recording part at the center he

substrat &, Hane {9 sﬁmfa?gyaﬁdoa%ggig)e( E%ﬁagﬂgf g{__} %g@%gaﬁges a&@%rit%&n”ﬁﬂ?ﬁfﬁﬁ]ar m

23 tr aversing the conveyor at a side o e

conveyor 23hd QuiiRafRadhAd heheshw lta?&_.l_ﬁ%t&@d@{ve??ub%f}gte% RBPEAIG helVbif 18

reversing supporting section 24. € reversing supporting secti'on 24 is

ar§ an?ed (ildihBendnitieg! Bt etk Whed Reppoeird e below! @ke BalBR@rdfithdsuhate is
turn-over arm23. | b Upon reaching a position of the turn-over arm 23, the

subst r at ende sasely reatizethwnst r eam on t he conveyor 25 is caught by the
turn-over arm 23. After the reversing supporting section 24 rises together
wi th the t(f)rSetproeessarm 23, the yarn-over arm23 is reversed to the upstream
side of the conveyor 2~, whereby the substrate Da is held via a space
i nmedi at el y above tAsusaiiistsetaing debiceinemployeddh oexformy with thebgdrafitbe Da.  As
aresult, the respective bond faces of the substrates Da and Db are faced
to each adhesive yssdwi For instages,onithecesk of ¢he adiesize capable abbtinmsasdyDa, Db hel d
opposite to each other are sent out to a next pr ocess,_the turn-aver arm
29 i s r eVdrReRichEys a2 iRkt ran BIORCHgnSigpise it smBloyedt | Hrihoadhssivgdnas to
return the tumqver. arm 23 tg a. position é)el ow i he canv.eyor D. (eBondi ng
secti on) type capable of being set by heating, an infrared ray projection device s utilizable.
If a set time is variably controlled in the setting device used in the set
process, conditions can be set appropriately to suit with the purpose.
(g) Take-out process
When the adhesive layer is set and both substrates are united thereby to
constitute an optical disk, a transfer means for general optical disks is used to take out
the optical disk from the set position.
The optical disk taken out of the set position can be subjected to various
treatments in the same manner as in the general manufacture process. For example, an
20 inspection process for inspecting a state of the optical disk can be carried out. The
optical disks may be collected in a piled state to be handled with ease. At this time of
piling the optical disks, a spacer may be interposed between the optical disks to
eliminate a touch of recording faces of the optical disks. The optical disks can be piled

directly one by one without using a spacer.
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(Substrate feed device)
A device described below is employed to feed substrates to the alignment

transfer section.



As in Figs. 1, 2, two bonding sections 40, 40 i e. 40-1, 40-2 are disposed
23 Decenber 2002 21 at a side of the alignnent transfer $g¢dcgmpidPzodn Fig.
7, each of the bonding sections 40 has a pair of upper and | ower 5 rotary
hol di ng panels 4 2, 43. Although not shown in the drawing, a rotary force
i's transmitted fromone notor via a rotation transm ssion mechani sm so
that the rotary hol ding panels 42, 42 rotate synchronously in a horizontal
direction. The upper rotary holding panel 42 is noved up and down by the
action of a cylinder mechanismor the like. As illustrated in detail in
Fig. 8A, vacuum suction holes 43 are forked at 10 confronting faces of the
rotary hol di ng panels 42, 42. The vacuum suction hole 43 is coupled to the
vacuum source (not shown). Referring back to Fig. 7, an adhesive feed
mechani sm 44 i s set Thesdegietincluli¢s 2Pair of subystiatd abicoguiringlssctits f42 in a
freely novable fashion in a back-forth direction to the center of the

hol di ng psegetstiadly, piiag add aadinedatngstitstrates oé thd santehiend dlesiaver s fvaddbond
mechani sm 44. The feed mechani sm 44 has a di scharge nozzle 4~ at a

hor i zont afac¢ sedickongy enttie fiivat,eadpater odilsctiveg spetivh dorastheairiaéiyfpiling and eadi ng end
part of the discharge nozzle 45. (Operation of bonding section) As

i ndi cat eccollecting)spagers, amba surbsigrteaneter Deganbiwithr fous treksfer amd dmeainged i foue
upper and | ower rot arcé hol di ng panels 42, 42 at each of the bondi ngT

seti ons ditctipyeferinolding thegtwbstuatdsiand spasersrwiial turg intsgmdlyaghgethbout Theo t he
substrates Da, Db at this tinme, the substrates are forcibly defornmed and
cor r ect e Hriybstraie acepuawag sctipRealslisnased Frive eppesite uectiqns

i nproved inp flatness.accuracy. An adhesjve js supplied fromthe discharge
ooz o 58l EUAATE Al TSI TP TaS PamaR, PRS HHHF S har god

SR A U R DR AR R B
e e e U T
Joer, 1S oRBELED' B0 B B0, 8RR 5o 3 AUELB L DAEINCLAS LAUR VL,

42 are UlhRd sl GhedusypeRroaushcd BhiSe aaut allieedhesieng fed betveen

t he substrates Da I'S sprea ong e inten~al both to the center

and to the outer CiTKd4IHSIrARE Mzl Beladurhalted inGnk r8%idroa plifalt9nETeaHENCe,
the whole interval of the substrates Da and Db is filled with a uniform

thin | ayefthe@@tldlagng sesipher @?@ﬁt@@hluh‘ﬂit’y_ioﬁowioﬁﬂh@ sdbstatddabatiedrd £ ansf er
section 30 transfers a pair of 10 substrates Da, Db fromthe alignnent

t r ansf er neembleahatA@ ftealvt faenghds mapbe Bemtdbngposiohicfnke ¢dhsfekGirinkiolff ehkeepi ng
the substrates in a state with the bond faces opposed to each ether. The
kol di ng trensferf meansebriugh tBOintermayentpplationiof theatutnialiabl Alsorianksf spacer m 32. A
| eading end of the transfer arm32 turns_alternately to the right and |eft
bondi ng collecting section, the spacers are accumulated in one row or a plurality of rows and a
turntable is similarly usable for the spacers.
In the above substrate feed device, simply by reciprocating the transfer
means with four transfer arms alternately in front and rear directions with a fixed angle,
20 not only the substrates to be paired can be supplied alternately to the alignment transfer
section, but the spacers can be collected, correctly and efficiently.
An apparatus for manufacturing optical disks constructed as 2 whole as
shown in Figs. 1 and 2 is used to obtain DVDs. A substrate Da and a substrate Db are

used to constitute the optical disk. The substrates Da, Db are formed of transparent

9
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polycarbonate resin or the like in a fundamentally common shape although materials
and structures of recording layers are different.

The manufacturing apparatus comprises a substrate accumulating section



sections 40, 40 froma position above the alignnent transfer section 20. 15
As shown in Fig. 6, the turnable a: m 32 supported by a e 34 is
adapted to be novable also in the up-down direction. Suc??r%gc%gwrb'?ggg%z are
provided at an upper and a |ower faces of the |eading end of the turnable
arm 32. The sucking parts 36 are connected to the vacuum suction source
(not shown) thereby to suck and hold the substrates Da, Db. 20 1~'hen the
transfer arm 32 is inserted between the upper and | ower substrates Da and
Db faced to each other at the alignnent transfer section 20, and slightly
moved up and down, the substrates Da, Difar a sequentially sucked by the
sucking parts 36 of the transfer arm 32, then noved fromthe alignnent
transfer section 20 to the holding transfer section 30. At this tinme, the

sucki ng par fferdQuEQRtA&CDa DB are’RecORHY1dtEE A GilBAmMBAS {r8ns¥er JbBos eDIEF Of the
substrates Da, Db. The transfer arm 32 hol ding the confronting substrates

Da, Db i siligdinyeshdarihsfershs tidsubsiri@emat D8, b&dy/ sdrbbds A0 eRNRIrDofdingnd 42
of the bondi ng section 40 23 Decenber 2002 The transfer arm3Z is

nmoved up tpAsuidewes DA DHYWItE QY Qthédiee, alektinaGepadr 60 & satithd theadhdsovd B ease
the substrates Da, . The substrates Da, Db are in tum sucked and hel d by
vacuum sudtraiolehelyssandidspetBingfsedtive TOfcriyspbetith manpfaorirsd 42ticad disks, and
(Hi gh-speed rotary section) 5 In Fig. 2, high-speed rotary stages 58, 58,
i .5e. 58- kp dpBcsl diskeacanmutgiog sediiac 80twHere theephicaidiisky seatdwmdaed, 40, i.e.
40-1, 40-2. The substrates Da, Db with the adhesive g interposed
t her ebet wéBubstmte asbawelitiog sectodn)of the rotary stages SS through suction by
suction hol es 58a connected to a vacuum source (not_shown) as shown in Fig.
10. The rotary st agees®bstisateacetnulating sectiandiOlhas igypadr efuortalides theld i ke,
with inpressing 10 a centrifugal force to the substrates Da, Db and
adhesi ve Wiichsean thay intthe hagrey eAArestios. sPRRRATIRSSIHS 1S are Fetciid & switdence -and
adjusted .n thickness. (Setti r}g sect | on?’J Still in Fi g.sd% a settjing section
60 i ncl udiEange loRg P AT ARG ORTAch BiTnEbiq . 4 h SHYStratss bey PAvi ol et

oj ection sectian 62 arranged at a hal.fwa i.nt of 15 the conveyor 64. An
Ept r avi oPEPRFEJEEER B %@ﬂg‘ﬁ%&eéﬁ&ﬂo%g é%“%lqlsravi olet lanp or the tike is

[ALe,Ln e 1o cbtiafeoesh k0 98 0P OL ST RS B AR
conveyor %%gxenﬁlﬂrcﬁtéﬁ% SURD 'Ek?ets%Rng&fn% s%&%”ﬁ%ﬁ&%g@ﬁi&ﬁ!ﬂa%é@%%{sﬁ , the

i nside a sive’g can be setl eve the altravi o rays proj'ecte rom

above NG IMURNsIRL Fellenbediitfie SPREAAIDA NS ELELD o fti LAME YR fiflgIrRceyar! abl y

controll ab and therefore a projection tine td ésive g; nanely, a

set condfineRdfeshtReufiRE ARG sRPRPRES a art iRnssI PRl EAlBFrdRBeiRe
intermttently transferred on the conveyor 64 by one pitch which is equal

19 or | odgaigddibrubheotast @ik @ac othbe [THejseBitr2aes DB atdecchimj26d ivgth thect i on
62, in order to avoid the transfer stop of the substrates during the

pr oj ect i moiding faBes, hemplyppend fawes diredtednpward. Wienoutbediadiees iof ¢hegspaserset by
the projection of ultraviolet rays) the substrates Da, Db are united in one
body t heSalsset v wompllet thaaranoptliinadf e skn-Decording pBscé tieeentdef tived ( Tr ansf er
section prior to setting) As shown in Fig. 2, between the bonding section
40 and tpdserteiln ped theretetrothie 6RAET St kcadsptediney take in orchv/ithithe Fecording
constituted a transfer_section ~0 prjior to, setting. Two substrate hol di ng
arms 52, PADoihe syRstiniedaa; nTBCQP%H%lg%ISe@tPlWi@ meldnsfer 5 section 50 prior to

etting, which turn integrally in the horizoptal direction. Specif cally,
A g, OA OB, - afnABEMB IR SYSh 43 SIRAREG SUbGks diBsiaped a lower par

of each strut 15 to urge the accumulated substrates Da and spacers Sa upward, so that an
upper end of a pile of the accumulated substrates Da and spacers Sa is always
positioned in the vicinity of an upper end of the strut 15.  The substrates Da are
sequentially taken out from an uppermost one.

25 The above description on the substrates Da applies to the substrates Db
as well.

As shown in Figs. 1, 2, a turntable 16 is disposed between the turntables



54 is formed at a | eading end of the substrate holding arm52. An inner
circunferential edge of the stage 54 is brought to contags paebgiber 2002
circunferential edges of the substrates Da, Db from bel ow t hereby to hold
t he substrates. Each substrate Da, 10 Db has non-recording parts x, y at
fhe outer circunference and center thereof, and a recording part z in the
m ddl e of the non-recording par<s x, y. The substrate stage 54 contacts
only the non-recording part x at the outer circunference of the substrate.
A center retaining arm56 is elongated at the center of the U shaped stage
54 fromthe substrate hol ding arm 5?. THe center retai ni ng arm56 is
inserted into center holes of 1 ~ the substrates Da, Db to prevent the
substrates Da, Db fromshifting in the horizontal direction. The two

U- shapedl3tadés todoltszntecipacders Saf 8b. afmmirine iinsts 33arotrected saniiatly at e

hol di ng arm 52 can be noved in both directions where the stages 54, 54 are
cl ose t oaleag hnobteerciramdfaecesetae airathbier Ifvieachiablealistbycea Kisedspeleryi ng
devi ce such as a parallel chuck. 20 The substrate hol ding arm 52 cones

act ual | ySa, St oracbquentihiipfittgd and ovkectédbmehofipporonvesthapdéd substrates Da, Db
hol di ng the adhesive g therebet,veen to hold the substrates Da, Db. Thus,
even if ((weniaghessfesnpans exposed or partly bul ges out at the outer
circunferential end part of the substrates Da, Db, the substrate hol di ng
& m 52 never conesAsrshpwendh Figst f, 2, reecraseeiped turningarintf isditted ata Fig. 2,
one substrate holding arm52 is inserted between the upper and |l ower rotary

hol di ng P&éﬁéqr’ssull@uaﬁgﬂ lp thersubpizaty ratablpsdde £ # and Aprcentysnizble k6 avhiehhist r at es
Da, Db | di t hesi to th bst r at . 54. 23 nmb
2002 25 Hfy BEA668d MR aC oA oV S Gorairast ROm8dve Hogh. speed
et i1 g EEESENTHCEG 1 Forte [T PrOPUS B AP £ OBRS BT S F Qded on T8
hi gh- d ~ 8. . hol di. 2 . d [
O P B b g o R B e o T e 8 PE %0 T

h < W 52 4 . igh- 58,
e el e Foil BB ER BT g o SRAEMA BRI 3L
hol di ng 4 Bl GRe R t‘t_lmciﬁ% ﬁﬁttcﬂiviﬁbﬁuotté(ﬂﬁ!‘bs" rate hol ding arns 52 form ng

n

the V shape ar@& turne e countercl'ockwi se direction, whereby the

substrates Da, Db paMidifeddiRriteddiiegor e driidisHsi@dubding BirchBass at the
hi gh- speed rotary stage 58 are transferred onto the ellTptic conveyor 64 of

t he set lddagedietheédiftef0abda thdhsubgirlRs DaaDd)acsuhslatedl £ 3hdauntbbleat 21 e bondi ng
section 40 are sent to the high-speed rotary stage 58 in the sane manner as
above. #hdisnt beutslfosfithateatabbe 1Okspattidelygaidie |adhgsindeofghd Fetahnat\waen at
the 15 bonding section 40 are, via the high-speed rotary stage 58, carried
l?0 the sents pypsssaboonthé@ligGnastetradséerizectdim2p.secti ons 40 are arranged at
two points, the substrate holding arnms 52 of the transfer section 50 prior
to setting are al tAymdicsted indiged asuctioroplett 183 is hwuntaghat aderdingfowdsondi ng
sections 40 to fetch the substrates Da, . Db. The 20 high-speed rotary stage
58 is dFaphBYEAf the HAENG R R VFoiRinSs i 82 Mtk MeyAble Aeshiort in tha URGIORY set ti ng
section 60,.where the thickness qof the adhesjve bet ween  th ubstrates
Da, Db SEFtHAT omUFHRR BoFrissF S £itts a%ﬁi“éerafh‘iﬁ&fﬁéﬂs‘f%"&@éﬂeﬁﬁ%hWS’ﬁéed
rotati on. Thaf i.S, Wwhen the.one sub(str. te t'{ol di.ng arm 53. of t7he transfer
section rgd:oup ed t0'a vacuum suction source (not illustra ed) via d vacuum pipe 187.

20 When the suction nozzles 186 suck the non-recording part at the center

o
n

of the substrate Da, the substrate Da is sucked and held to the turning arm 18. At this
time, even if the substrate Da is shifted or inclined in attitude to the suction nozzle 186,
the suction nozzle 186 can surely suck the substrate Da owing to the action of the
springs 182 inclining the suction plate 184 back and forth and right and left. Moreover,
the springs 182 ease impacts when the suction nozzles 186 contact the substrate Da.

An outer diamerer of the suction nozzles 186 fitted to the suction plate

184 15 set so that the suction nozzle can suck the non-recording part of the substrate Da



is located at the bonding sections 40-1 to rsceive the substrates fromthe
bonding ' ?6 sections 40-1, at the sane tinme, the other siybpkidhser@odi N9
arm 52 of the transfer section 50 is |located at the high-speed rotary stage
58-1 to receive the holding substrates fromthe high-speed rotary stage
58-1. Thereafter, the arnms 52 turn countercl ockw se, 23 Decenber 2002 26
and then, the one substrate holding arm52 holding the substrates fromthe
bondi ng sections 40-1 is |located at the high-speed rotary stake 58-1 to
transfer the holding substrates to the high-speed rotary stage 58-1 and at
the sanme time, the other substrate hol difig arm 52 hol ding the substrates
fromthe high-speed rotary stage 58-1 is |located 5 at the setting section
6Q to transfer the substrates thereto. Thereafter, the arns 52 turn

count er clRgkph&e Saand then when the other substrate holding arm52 of the
transfer ' section 50 is |ocated at the bonding sections 40-2 to receive

t he subst(@@miohmE@ﬁ[@arn@t the sane tine, the one substrate holding arm
52 of the transfer section 50 is |ocated at the high-speed rotary stage
58-2 to receive thesbehslvnn Figest AaiDnshé bressiiapad riMidhemeal iefumddhe arms
52 turn cl ockwi se, and then, the other substrate holding arm52 hol ding the
subst r at esefyr @Naltegabsin dighgastlett aboat he-t+@mirgk dhadal®ed at the hi gh-speed
rotary stage 58-2 to transfer the holding substrates to the high-speed
rétary stSakge £8-2 and at the same tinme, the one substrate hol ding arm 52
hol di ng the substrates fromthe highspeed rotary stage 58-2 is | ocated at
the setting secti o6 Fig. #Aawbérpne hen &) o theatuesing armhl isteoangdten, t he
arms 52 turn clockw se, and then when the one substrate hol ding arm 52 of
t he transhaedsgaly pbevestheisybiteitabPadnghe turetablgrd; tHip wheleiturmingiarm 18 &llsecei ve
the substrates fromthe bondi ng sections 40-1, at the same tine, the other
subst r at SOWBILAHK the spbszatePabyhe suptiopdezzlexi§on Whendhe Bering@ratl St he

hi gh-speed rotary stage 58-1 Hgﬁr cei vg t he h%o;Ingi ng substrates fromthe

hi gh-_speEIfPVF%P&r%eé‘fcég’é‘%-ﬂf? EHeHR 1BpEYRERYN%r e 20 repeated dur~ng the
r’rﬁnuf act Sri n%e_pr ocess. (Inspecting section) The optical disk Dis sent from
tl e settt F?ée ction 60 to an inspecting section 70. :1n outer shape and an

i I . ical, disk D ' d d,whet.h h
optical disk D15 SobiEar MenE piBeatar s ina SRR EL PRI 70 26 an
opti cal disk Dis GBSO MOFME" [ THE= s 2
gonoral St BRhetde DAL BRRGIRL B PO bADLAPd Mo FBHB el S0 oy

23 Deceﬂi%?gnn?é}@%aagfefgecﬁsﬁzéet llsnge m%h%nggsmmeﬁmé &Rkindi gk D passing

through the ultraviolet projection section I's taken up ffomthe elliptic
conveyor s i B fallgBsd & feaksl Me/dignhieahtriifdrab@icd 20, UThRdanggas Dahown ir.
Fig. 11 so as not to release the substrates when the transfer ar m72 is
Iever sedsupplied in talshefneatontheZlignmeasiredsfertsb&idn IPhiecrrjuelithlly Bedto t he
upstream of a horizontal conveyor 74. The transfer arrn 72 is freely

rever si bl evedtreat (o thenippentidd ofitheiakighimentetodnsfeanelt amoc o thgdsawiag). nove t he
optical ' disk Din parallel with keeping the optical disk in a horizontal
state or nove the ApthistimedaskrnD(b)redprsent] tbahe zrim €7) in eheeeintrgclotioviopt i cal
disk. It is decided by a described-bel ow controller 200 whether or not the
t r ansf erdigactipn s presans vamsditedp abever the sestrietedAl an thatusntabletlRe puskingdndendi ng
on the production kinds et¢. For exanple, when the upper substrate Da is

t r anspart@kingiup thheibsirawe iothekima ManAer. substrate Da is not revered by the

ransfer arrn 72 while the substrate Da is being transferred by the
P anetor arm 7 WBATHD BpHer A hie AT e AR S not

t ranspar.ent the |l gwer substrate Db is gold.and,is light-transmttable
in anot HEW%@%%‘H@{SPB%%SHBGW sgpgﬁcgglﬁrg?tgly ith the, Sihstralgs %ﬁ 34§ transfer arm
72 whi | h rate.ba 1S hein ferwed by the transfer arm 72. The
hor i zonﬁ%‘tm%bcl)%\&;g%?h %‘}fk%ér}dnttgglpm%tu%éh%{lﬁglcvfrsghsfer the substrates by one
pitch | ger ot han the outer diameter of the substrate at approximately
constant speéd. A reciprocati ng transfer section 76 is provided at a _
downst ream end_paryne didenboylFoN ahnifRueYetudoant fesidigwide | nspecti ng
section 70. The reciprocating transter Section 70 has a reciprocating arm
287a. A lediaga SdualinlEle JEChPEGLAD NG Tnk{ QB e YAl QintiBe
downstream end part of_t?le ori zontal conveyor 74 takes up the optical disk
D. Wien pha thetirRbBieali nd saely ahfaakdsipshbaidsaantpd |y, the optical disk D
caught by the arm 77a is sent to the inspecting section 70. The opti cal

di sks D are sequenhitheé mgamimglthedmt (b)tiheent asipentdinaglsanivieale dikrmenough t he
reci procative turn of the arm 77a. (Failur a product collecting section)



A failure product collecting section 78 is forned side by side to the 23
‘Decenber 2002 28 inspecting section 70. Another reci pro%b&%n%emzw@ of
the reciprocating transfer section 76 reciprocatively turns between the

i nspecting section 70 and failure product collecting section 73. The

‘reci procating arm 77b reciprocates in synchronization with the

reci procating arm 77a which reciprocates beriveen the horizontal conveyor
7-~ and 5 inspecting section 70. The optical disk D after conpletely

i nspected at the inspecting section 70 is caught by the reciprocating arm
77b and tenporarily stored on the failur@ product collecting section 78.
Dependi ng on an inspection result at the inspecting section 70, the optical
disk D judged to be defective, i. e., defective optical disk Dx at the

e bt ParhfernBChdiPRy 4 b TBAHb (a8 riifloliH R1 B REHGerBRE WEBIATA0D ECH | OF

79 by a rerent transter neans an collecting

section) A9 ,0pf k64 n}%isiséf éggkdn] isr}gesﬁéédb‘gﬂaq@%i &pﬁgﬁiea@%gr a8l Aeoad bt /(1 the

i nspecting settion an all'ure product collecti'ng section 78. 1

turnt abl S:lloginsvb%d,sﬁk sliBstfRE DBAL b ahodd ai'fhé’@%sltz%ﬁﬁui didk 586Gt B sBEhtrRe O | ect

opti cal Supporting struts 83 stand al ong an outer circunference of
the turntable 82, akﬂvzﬂﬂmq*[a) Emﬂqnmmliatel HhsvOt R Datérs Sedltendtélpblliest ed
nt a

whil e accunmul ated. A tur |l e 84 collecfively storing spacers Sd is

aisr anged wies tidesub a4 DBtad Beaufiabl& 1 3 RAEIR anldaekksadutt Rbspaesri Jy. ocat es bet ween
the turntables 84 and 82. 'O The reciprocating transfer section 76 has al so

a reciprocating arnTHe grnfi €4) sehécileispgrebShue e tuheablailbuned ipveoduled spacer
collecting section 78 and optical disk collecting section 80. The
r eci pr oc &aitoghasupponing enit s afahemnsyble H6aheraby yo waltdat thespaeeri pr ocat i ng
arms 77b, 77a. Anong the optical disks tenporarily stored in the failure
" .product 36agedDl ecting section 78, good disks are sent to the supporting
struts 83 of the turntable 83 through the reciprocative rroo_tion of the
reci procating arm 7Indigvenwberethgguiméng argr sk integrally syras P& e suppor ti ng
strut 83 ofthe turntable , 23 Decenbper 2002 29 82, the spacer feed ann 8~
éBnes t uFANREraRRIvESe fieecsionutheggmi(abis dpgught torkave thhalignmend tragieon t he
opti cal gc‘acs’fﬁm%o again to feed the substrate Da to the alignment transfer section 20.
The arm (b) takes up the substrate Db at the turntable 12.  The arm (c)
carries the spacer Sb to the turntable 16.  The arm (d) takes up the spacer Sa from the

turntable 14.

15 By the repetition of procedures in stages A through D, the substrates Da
and Db are alternately caught up from the turntables 14 and 12 to be sent to the
alignment transfer section 20, while the spacers Sa, Sb after used are collected at the
turntable 16.

At the alignment transfer section 20, the substrates Da and Db are

20 sequentially transferred to the downstream with the bond faces turned to the front.
(Alignment transfer section)

As shown in Figs. 1, 2, the alignment transfer section 20 is provided with
a conveyor 25 for intermittently transferring the substrates Da, Db in one direction, for

example, by one pitch longer than the outer diameter of the substrate.

[\
[$)}

Referring to Fig. 5, the substrates Da, Db are transferred in a state with

outer circumferential parts thereof loaded on a supporting frames 21.  The supporting

frames 21 support the substrates in touch with the non-recording parts at the outer



Optical disks D and spacers Sd are thus alternately piled and accunul at ed
-at the supporting struts 83 of the turntable 82. The spagfhedpmseraoop8~ is
retrained fromoperating if the optical disks D alone are to be piled

wi t hout using spacers Sd. After a certain count of optical disks D are
accunmul ated, the optical disks D are sent altogether for shipnment or
supplied to a next process. The above operations are controlled by a
controller 200 of the apparatus. 10 That is, the driving sources and

devi ces of the above devices or nenbers are connected to the controller 200
to control the driving sources and devP@es. For exanple, as shown in Fig.

| 2, the substrate accunul ating section 10, turning arm 18, turning shaft
driving notor 19z, alignnment transfer section 20, turn-over nechanism 22,
hol di ng &/-aRFEehcesiThe Qbs3testonddEIg section 40-1, bonding section 40-2,
transfer section 1 ~ 50) high-speed rotary stage 58-1) high-speed rotary
stage 58-2, setting ts@Céidm&BanidhiIRiéiindtelledataheiviesn psraftienste2m dff ansf er
arm 72, horizontal conveyor 74, reciprocating transfer section 76,

i nspect iingas@ahdn@frafer éttion2e. product col | ecting section 78, optical disk
col l ecting section 80, vacuum suction source of the suction nozzles 186)
vacuum sucti on souTleeued-ovbremectanism S2hhs orurhalves adB 235gkich vaseswemdsuct i on
source of the ?0 sucking sections parts 36, and other devices are connected
60 the totdsrthé bubrstr2RMa, Die supportediblyehe suppaltng Tamaddttbrbugh tauataviabiie ~OL
storing the nounting prograns _and the nounting data such _as conponent data
and pr odweer facnafthe aubstzeteDapPy, 20La feyersingnpopantingsestion 2AGvRHEWHput  or

cal cul ated data . The apparatus has such an additional ,featyre that the
cont r ol kad ra@es thec M-PEHErATT2 HYithi HP¢BeEeHAr Hane aad {omeatie FRERC under a
specified condition where the sequential device and/or previous devices are
pr epar e§oPd- perform t he specified operations. Specifically, when the

of ' he. bondi ng. SeQeGHE RS £ b6 L EHB oL BATFoPPEFOBD N D3O BR per
1t oh | B Sbbe PPEPHRRRE BrOBARueet S SiaverR e g Bies Ve °
U2 tfod SreSh 7 Bor'e e OO R afflor S apil R PRPBRr B RS S adnesi ve
Juch ancisear SASEE Rf oFine K 291 BEpUal TR fot BBy 2 B 20!

subst ra%\gz}o?ﬁg bggh@fe%eﬁsﬁ?gﬂﬁfpﬁbhﬁfg &i®REh 0fhd RQeRMYNIPYorBR deotion 20- 1 and

40- 2 af | ding transfer Section 30, transfer section 60, and

hi gh- spaegringb@kithe 1AR] HB8e bf teGodvéeys 28rfapaipdrtiny thehei-owparmt2Bons. It is
nor e preferaﬁ"le that at that tinme the setting section 60 is prepared for
1Fecei ving the subglpoatrescHinpapblidombfjthespercveratra2, steagbsts@e Da 10 ~ 58- 2.
As a result, the thickness of the adhesive |ayer between the substrates can
be sur etarigdidbanstesim on theconvaydrdids sawghn b aot wri-oyepaouddt i Afer the

Addi tional ly, the controller 200 can control so that the substrates Da, Db
Wit h t heeversieg supdbmimig\section 24 riets togesheredlito thetthm-geartarmg2 L éeg MHMOBY bef or e
the substrates are passed through the ultraviol et projectiqn section 62 in
or der t@rmﬁseswcrwgtqotépmptmamh@da@év@ @var.bwh?ﬁgwéﬁ%ﬁ SRR ESnt rol | er

Egﬂu? 223,”{’1?1&54’ é&%ﬁ?mé%hia%v& gggé?ef?q%gsg{mga&ﬁgé}agé@g‘) PaeY e slirBR 10 &
! . thdbdres !
2 per at i oS B aiieGATERIYS PATQRES bt PUR0° T AP A THEr e Lubst rat o

20 accungg}l ating section 10 and hol ding transfer section 30 are prepared for
their oPefhtions. The holding transfer section 30 is driven when the

alignnment transfer, %ﬁ%gﬁeﬁgrﬁbﬁ‘qgtep%@}ﬂg %@@ﬁdt?@gwf@%ﬁlfﬂ’ﬁﬂ?gﬁ prepar ed

for their operatiofs: ng 'section _ n the hol di ng
transf eéac%eogﬁ%rcépe ? Qi obd BNSHE pRREL A 120 A28 PRREAdIBhAMMd Shege 58- 1
are prepared tor Hely
reversing supporting section 24 descends to return the tum-over arm 23 to a position
25 below the conveyor 25.

(Bonding section)

As inFigs. 1, 2, two bonding sections 40, 40 i e. 40-1, 40-2 are disposed



operations. The bonding section 40-2 is driven when the holding transfer
section 30, transfer section 50, and hi gh-speed rotary sbagRcagnér 86
prepared for their 23 Decenber 2002 31 operations. The transfer section
50 is driven when the holding transfer section 30, bonding section 40-1)
bondi ng section 40-?, and setring section 60 are prepared for their
operations. The hi gh-speed rotary stage 58-1 is driven when the transfer
section 50 is prepared for its operation. The high-speed rotary stage 58-2
is driven when the transfer section 50 is prepared for its operation. The
setting section 60 is driven when the tRansfer section 50 and transfer 10
arm72 are prepared for their operations. ' The ultraviolet projection
section 62 is driven when the setting section 60 is prepared for its

operati oqf a g &fﬁﬁé@l@%ﬂm@r{trﬂa@f&& iroin%n when the setting section 60 and

hori zontal conveyor are prepare or their operations. The hori zont al

'
conveyor 74 is dri vmigd.w,rkamgfweamfdﬁ{a b4 RRLL gsgierg;gﬁiaamw}nsfer

section 76 are prepared for thei'r operations. The recipro ng transfer

section f&ahshalinggiunehien, ihe Rohbgohad sHeAVBYRE drawing, iSRS Fordgisect i on
70, failure product collecting section 78, and optical disk collecting

section &@nanhitedrfRRaloRd mMdbr VihQirbtaeRatAinkAsion thecHaRBRE Gb NG tife@tdron 70 is
driven when the reciprocating transfer section 76 is prepared for Its

oper at i oholdihepdrrld 47, et2nbetdSincEnbaslyiing meebhtandiféction. dThe @ppavhetary he
reci procating transfer section 76 is prepared for its operation. The
optical Holkngpdrebd? ingoselip and 86wh dydhe ¥&tivndfancyllinder geclpniseabr thg 2~
transfer section 75 and failure product collecting section 78 are prepared
for thei hkeaperati ons. According to the nethod and apparatus for

manuf acturing optical disks .

As illustrated in detail in Fig. 8A, vacuum suction holes 43 are formed at
confronting faces of the rotary holding panels 42, 42. The vacuum suction hole 43 is

10 coupled to the vacuum source (not shown).

Referring back to Fig. 7, an adhesive feed mechanism 44 is set beside the
rotary holding panels 42, 42 in a freely movable fashion in a back-forth direction to the
center of the holding panels 42, 42. An adhesive is stored in the adhesive feed
mechanism 44. The feed mechanism 44 has a discharge nozzle 45 at a horizontal

15 leading end thereof to discharge the adhesive from a leading end part of the discharge
nozzle 45.
(Operation of bonding section)

Asindicated in Fig. 8A, the substrates Da, Db are sucked and held to the

upper and lower rotary holding panels 42, 42 at each of the bonding sections 40. Even

20 if a slight undulation or waving is brought about to the substrates Da, Db at this time,
the substrates are forcibly deformed and corrected along flat surfaces of the holding
panels 42, 42, thereby improved in flatness accuracy.

An adhesive g is supplied from the discharge nozzle 45 into an interval

of the substrates Da and Db. The discharged adhesive g is in touch with the upper and

[}
[$2]

lower substrates Da, Db.
In Fig. 8B, the upper and lower substrates Da, Db are synchronously

rotated in the plane direction while the adhesive g is discharged from the discharge



23 Decenber 2002 32 of the present invention, when an adhesive is supplied

<40 bond a pair of substrates confronting each other via %é@eé P&Siooye bond

faces, the substrates are sent to the bond position in the confronting
state and therefore correctly and et~iciently supplied. since one substrate

is reversed and faced to the adjacent substrate after the substrates are a

aligned, the substrates can be surely held to face each other in a sinple
operation. Moreover, the overl apped substrates via the adhesive are fed to
the set process w thout being shifted or defornmed, thereby inproving shape
accuracy of optical disks. The entire d2xcl osure of Japanese Patent
Application No. 9-14198 filed on May 30, 1997, including specification,
claims, draw ngs, and sumary are incorporated 10 herein by reference in

it ti iy i h b fully d i bed i
(LS ent Sebe o8 MO AR d NG s beer Tully descrbed |
sccomanyt g 1 An nse e el A MR LR YEIA RS CDIRES (Bher
difi LQb . d : i . £, i the 15
i1 ¢abL 0080 85£c:he, DAIBESL ORI ZS0 nOLuE yL i b seone g1 L1

ther ef r ofrther 2Gt2{e8GHRNRENRA0B2 -TRBanruleMNalReslve AArdEdiRded He IBRWACDYEN | NG

optical disks by bonding each pair of substrates via an adhesive, which
CONMpPri sesndDBASSiresd Albng Ehe(iaderdd!itdDh ROths eBSteF AP the obfrRatuftbritdelin
respective bond faces turned to front; (b) turning over one substrate of
each pai theatdialidisdctiah esInchraequenct othe aid!inkfeevaliof thd siestratee O ma Dinth

hol di ng the one and the other substrates of the pair with respective bond
faces f afibed tithaaaifoonhkinlayer) suppl ying the pair to a bond position while
hol ding the pair in a state faced 10 to each other; (d) feeding an adhesive
i nto an i@{ddingitrapsfet $eetisubpst r at es caught confronting each other at the
bond position, reducing the interval and spreading the adhesive in a radial
direction while roltmkigagl amb2saheldingtteanster semipna Octeanséars aypiis off t he

(gbstrat es, thereby to forman adhesive | ayer between_ the substrates; 15

f ) suppPsirggs P Forytheligament gapsdernsaeieonio inbepainof fendingsesianss
confront| each ,other via the adhesive |ayer, and sending, the sulstrates
fromt he‘lcg%ﬂd"a}ﬂ{}s‘?eﬁi"é}ﬁ the,SpSiates o8 FEFONIED {19 b‘%@tfgi"’r?go&ﬂ?éeda@ﬁé‘%ﬁ \9a‘ef'ayer at
the set position ta, unite the substrates. in one,body, thereb bt ai ni ng an
optical disk; 20 (g‘)‘e ARINgJ NS ertsﬁ%n%pﬁs‘ézfﬁu‘ai’%q(wf I%@%/”sg?fﬁrﬁ on; and

Sccor di gt 0 el TR A e D e T B AR B OB s (°T)
sequent i 3ol LORoApBGEUIN A A0 0Bk HeRURRLEALER IR0t he same Kind among

the pairs; and (a- ern y taking out the accunulaied substrates

@ gid aligning wtRsesRerriges AR hane srh 4o Resbdreed hiea furfRk -sha®33. A
met hod for manufacturing optical disks according to cl"aim1 Oor 2, wherein

in the pgogRsed tolhe thRAbRNAsS DGkt Eovinbditedtieadi Bch&H%@hﬁ@B@_a@fprbbﬁ@e@ i gned
row and the other substrate is a Substrate next to the |eading substrate of

the al i gneduppsv.and a lower faces of the leading end of the turnable arm 32.  The sucking

parts 36 are connected to the vacuum suction source (not shown) thereby to suck and

hold the substrates Da, Db.

20 When the transfer arm 32 is inserted between the upper and lower

substrates Da and Db faced to each other at the alignment transfer section 20, and
slightly moved up and down, the substrates Da, Db are sequentially sucked by the
sucking parts 36 of the transfer arm 32, then moved from the alignment transfer section

20 to the holding transfer section 30. At this time, the sucking parts 36 contact the

93

non-recording parts at the center of the substrates Da, Db.
The transfer arm 32 holding the confronting substrates Da, Db is turned

and inserted between the rotary holding panels 42 and 42 of the bonding section 40.



23 Decenber 2002 _; 4. A nethod for manufacturing optical disks according
to any one of clains 1-3, wherein the adhesive is fed an i e
process (d). 5. A nethod for nanufacturing optical disksgggéé%%P%E?qqg any
one of clainms 1-4, 5 ~%ich further includes, between the process (d) and
{e), a process (d+) of rotating the substrates ?:oldir~S the adhesive | ave:
therebet:veen in the plan a direction thereby to adjtlst a thickness of the
adhesive layer. 6. An apparatus for nmanufacturing optical disks by bonding
substrates of each pair via 10 an adhesive, which conprises: an alignnent
transfer device for aligning and transf@Bring substrates to be paired with
respective bond faces turned to front; a tumover hol ding device which
turns over one substrate of each pair of substrates adjacent to each other

at the alignnent trghstensfexyints2ansohed ds ahd8oRAcarindoteBeerahbetickind
substrates of the pair in a state with respective bond faces faced to each

other; a Fnb%raaé frebé edlrdieiét g udktriteeDanDbt h@hpailtsttesDH DY akéstira a
bondi ng device while holding the pair in the state faced to each other; the

bondi ng devkeleardigd digy vacBurs shaiondictes s, disng thlerot 2 holdish phadsig2 t42e pair of
substrates fed fromthe feed device in a state faced to each other, can
change an(Higtespeall rofary?$ectibg) substrates and rotate the substrates in a

pl ane direction, and an adhesive di scharge device which can freely nove
f@rward and rearwarkt Kig. 2,Hegh-spexdvratarptagbss® st ¢. di8el SBranesdrtheged's of t he
substrates held by the substrate hol ding device and di scharges the

adhesi veadjacentdnshiebontling sastipns 60, 400 1.s.e40-l 14P-&hi The subsprates Pa Drivise thsw a

| ower substrate of the 25 pair of substrates piled via the adhesive at the
bondi ng aékesive ainjerppsadstherebettrsn sag Placedoen eard afshrifatyyy gtagee &8 thyougkset t i ng
device; the, setti ng dngege whi ch sets the adhesi ve between tg_; subst.rat es
.transferﬁl&iwaﬁvyt%w RisF B2 FEURCES RS EYURGOBIE AN SAAVBHET TRV Eof t he

oDt ed SR oS Al UL e ce for, L9k B oul LIe OB ACal sl Trom

5L 2SRl P ARl BRI TR, BB by L

front; spread to the outer circumference and adjusted in thickness.

(Setting section)
Still in Fig. 2, a setting section 60 includes a conveyor 64 having an
elliptic run path and an ultraviolet projection section 62 arranged at a halfway point of

15 the conveyor 64. Anultraviolet projection mechanism such as an ultraviolet lamp or
the like is fitted in the projection section 62 to project ultraviolet rays to the adhesive g
between the substrates Da and Db transferred on the elliptic conveyor 64. Since the
substrate Da is transparent or semitransparent, the inside adhesive g can be set even by
the ultraviolet rays projected from above the substrate Da.

20 A run speed of the elliptic conveyor 64 is variably controllable, and
therefore a projection time to the adhesive g, namely, a set condition can be determined
properly. The substrates can be intermittently transferred on the conveyor 64 by one
pitch which is equal to or longer than the distance of the projection in the projection
section 62, in order to avoid the transfer stop of the substrates during the projection in

25 the projection section 62.

When the adhesive g is set by the projection of ultraviolet rays, the

substrates Da, Db are united in one body thereby to complete an optical disk D.



a spacer collecting device for seq~:ei~tially pilina and collecting the
spacers; and a turning transfer device havi.~~g four tr%bﬁgeﬂé@mgranged
in fomradial directions which tumintegrally for holding the substrates
and spacers, 5 when ein the pair of su;;strate accunul ating devices are

‘di sposal in confi onting tivo directions of the four radial directions to a
turning center ef the transfer device, the spacer collecting device is

di sposed in one direction arid the ali~unent transfer device is in the
r:rnainin? one direction, so that the turning transfer device al temately

t akes out and sends substrates at the | @4paired substrate accu.nul ating
devices to the alignnent tra.~sfer device, with sending the spacers to tire
spacer collecting device. 7. An apparatus for manufacturing optical disks

accordi ”%ﬁﬂﬁ?&%éﬂ ?) xfié’xrttoz&‘éﬁmg nprising an inspecting section for

i nspectin e nmanut acture opr cal disk. 15 8. An apparatus for

manuf acturing opticglg ﬂé@ﬁsm Lol gbt‘%&eh@h@ﬂ)@dd‘mcﬁs&hoﬁAO%ﬁrtBé Blliphe
substrate feed device has a trand reci procati ng between the.

turn-over. holshr 8@ J#end §tiAd dediidn U0RrE G dhaviilad AffensTercdecticn PApLisr @r r anged
at front and rear faces of an end of the transfer menber for sucking and

hol di ng tseRingUbTWosuBb®ste holding arms 52952 frembduroet fror Vishapé arctheitiandfeopt i cal
di sks accordlng to any one of ¢l ims 1-f, which fu: ther includes a process
f @ cont rsekigas0 gridrao settinge whihetsiny intégrally irethedorizontal dinectiont er val  bet ween
the substrates at each of the bonding sections, so as to prevent transfer
of the substrates vﬁgehﬂdadalyadfﬁgsvﬁ!a&vﬂﬁcﬁmapprmmam Urshapedeibstraictstagsed)
10. An apparatus For maauFact uri ng optical dis><s according to any one of
cl ai ms 6-58,is furimet af aledddng emboithesubstoadaboldingearns 53. cArmraes| | i ng) when the
adhesive is inserted into, the inten~al between substrates at, each of_ the
bondi ng sirceinfamentiabedge obthestagedit is brousht & cczﬂtaqt pites gSEMARreRtiahedgesife

adhesi ve Whl ch is not_set from bein stopp
. A@ An, . As aypsiage Ra Db fgrabelgw t h&ygay Bibg1substragesas Eash SNPSU’raFe Ry . AS9. AF
10 AFF Ai@( lqars\ngﬁurpcordmg parts X, y at the outer c.rcumpfserence an@ xenter thereof and a

yO.AYy. Ay . A f%A f.AF9. A9, A3f L AyL. ASr . A%
) cal o] CEAPEUTEBTE SR o AL o] H 0313%683’} Gl b g il Bkl Gayest cal cal e
%Jﬁéf cal S 55% tﬁ} Ao %?é B FESRT e SHIPENER ) cal cal o
?:I ! S:K %@ﬁ\ %rurﬁ rg:fB]%?lj]S g}a nggieg a ca ca n.}er ? th U. ap d % c::ea%cg r(Tzlalt]hec aV] ca] caV
lca] ca] C@'t].tt?s@r\ﬂec}ﬂ:]l@iﬂ& aAhoR] Cardd\enited YiGinkld éi'mak@xs 1nserted into center holes of
15 the substrates Da, Db to prevent the substrates Da, Db from shifting in the horizontal

direction. The two U-shaped stages 54 connected to two arm elements 52a of the

substrate holding arm 52 can be moved in both directions where the stages 54, 54 are

close to each other and are separated from each other by a known driving device such as

a parallel chuck.
20 The substrate holding arm 52 comes actually in touch with only a lower

face of the overlapped substrates Da, Db holding the adhesive g therebetween to hold

the substrates Da, Db.  Thus, even if the adhesive g is exposed or partly bulges out at

the outer circumferential end part of the substrates Da, Db, the substrate holding arm 52

never comes in touch with the adhesive g,

As indicated in Fig. 2, one substrate holding arm 52 is inserted between

[
(93]}

the upper and lower rotary holding panels 42 and 42 of the bonding section 40 to place

the substrates Da, Db holding the adhesive g onto the substrate stage 54.
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from the high-speed rotary stage 58-1.  Thereafter, the arms 52 turn counterclockwise,
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S109%&' () heldodL&rES T holAlf)Me(shbstrates from the high-speed rotary stage 58-1 is located

3 at the setting section 60 to transfer the substrates thereto. Thereafter, the arms 52 turn

counterclockwise, and then when the other substrate holding arm 52 of the transfer
section 50 is located at the bonding sections 40-2 to receive the substrates therefrom, at
the same time, the one substrate holding arm 52 of the transfer section 50 is located at
the high-speed rotary stage 58-2 to receive the holding substrates therefrom,

10 Thereafter, the arms 52 turn clockwise, and then, the other substrate holding arm 52
holding the substrates from the bondiﬁg sections 40-2 is located at the high-speed rotary
stage 58-2 to transfer the holding substrates to the high-speed rotary stage 58-2 and at
the same time, the one substrate holding arm 52 holding the substrates from the high-
speed rotary stage 58-2 is located at the setting section 60 to transfer the substrates

15 thereto. Then, the arms 52 turn clockwise, and then when the one substrate holding
arm 52 of the transfer section 50 is located at the bonding sections 40-1 to receive the
substrates from the bonding sections 40-1, at the same time, the other substrate holding
arm 52 of the transfer section 50 is located at the high-speed rotary stage 58-1 to receive
the holding substrates from the high-speed rotary stage 58-1. Such an operation are

20 repeated during the manufacturing process.
(Inspecting section)
The optical disk D is sent from the setting section 60 to an inspecting
section 70.  An outer shape and an internal structure of the optical disk D are inspected,
and whether the optical disk D is good or not is judged at the inspecting section 70.

An inspection equipment in the inspecting section 70 is equal to one used for general

[ X%
m

optical disks

(Transfer from setting section to inspecting section)
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At the setting section 60, the optical disk D passing through the

ultraviolet projecticn section 62 is taken up from the elliptic conveyor 64 by a transfer
arm 72 which is laterally U-shaped as shown in Fig. 11 so as niot to release the

substrates when the transfer arm 72 is reversed. The transfer arm 72 transfers the

9] ]

optical disk D to the upstream of a horizontal conveyor 74. The transfer arm 72 is
freely reversible about a horizontal axis thereof, and accordingly can move the optical
disk D in parallel with keeping the optical disk in a horizontal state or move the optical
disk D in parallel after reversing the optical disk. It is decided by a described-below
controller 200 whether or not the transfer arm 72 is reversed about the horizontal axis
10 thereof depending on the production kinds etc. | For example, when the upper substrate
Da is transparent in one production kind, the substrate Da is not revered by the transfer
arm 72 while the substrate Da is being transferred by the transfer arm 72.  When the
upper substrate Da is aluminum and is not transparent and the lower substrate Db is
gold and is light-transmittable in another production kind, the substrate Da is revered by
15 the transfer arm 72 while the substrate Da is being transferred by the transfer arm 72.
The horizontal conveyor 74 can intermittently transfer the substrates by one pitch longer
than the outer diameter of the substrate at approximately constant speed.
A reciprocating transfer section 76 is provided at a downstream end part
of the horizontal conveyor 74 and beside the inspecting section 70.
20 The reciprocating transfer section 76 has a reciprocating arm 77a. A
leading end of the reciprocating arm 77a when brought to the downstream end part of
the horizontal conveyor 74 takes up the optical disk D. When the reciprocating arm
77a turns horizontally, the optical disk D caught by the arm 77a is sent to the inspecting

section 70. The optical disks D are sequentially supplied to the inspecting section 70

(R}
Ui

through the reciprocative turn of the arm 77a.

(Failure product collecting section)

A failure product collecting section 78 is formed side by side to the
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The optical disk D after completely inspected at the inspecting section 70
is caught by the reciprocating arm 77b and temporarily stored on the failure product
collecting section 78. Depending on an inspection result at the inspecting section 70,
' the optical disk D judged to be defective, i.e., defective optical disk Dx at the collecting
10 section 78 is moved to a failure product accumulation section 79 by a different transfer
means and piled there.
(Optical disk collecting section)
An opticgl disk collecting section 80 is arranged adjacent to the
inspecting section 70 and failure product collecting section 78.

15 A turntable 82 is set in the optical disk collecting section 80 to collect
optical disks D.  Supporting struts 83 stand along an outer circumference of the
turntable 82, at which the optical disks D are firted and collected while accumulated.

A turntable 84 collectively storing spacers Sd is arranged beside the
turntable 82. A spacer feed arm 85 reciprocates between the turntables 84 and 82.

20 The reciprocating transfer section 76 has also a reciprocating arm 77¢
reciprocating between the failure product collecting section 78 and optical disk
collecting section 80. The reciprocating arm 77c reciprocates synchronously with the
reciprocating arms 77b, 77a.

Among the optical disks temporarily stored in the failure product

25 collecting section 78, good disks are sent to the supporting struts 83 of the turntable 82

through the reciprocative motion of the reciprocating arm 77c.

When one optical disk D is laid to the supporting strut 83 of the turntable
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D are sent altogether for shipment or supplied to a next process.
The above operations are controlled by a controller 200 of the apparatus.

10 That is, the driving sources and devices of the above devices or members are
connected to the controller 200 to control the driving sources and devices. For
.cxamp]c, as shown in Fig. 12, the substrate accumulating section 10, turning arm 18,
turning shaft driving motor 19z, alignment transfer section 20, turn-over mechanism 22,
holding transfer section 30, bonding section 40-1, bonding section 40-2, transfer section

15 50, high—speca rotary stage 58-1, high-speed rotary stage 58-2, setting section 60,
ultraviolet projection section 62, transfer arm 72, horizontal conveyor 74, reciprocating
transfer section 76, inspecting section 70, failure product collecting section 78, optical
disk collecting section 80, vacuum suction source of the suction nozzles 186, vacuum
suction source of the vacuum suction holes 43, 58a, vacuum suction source of the

20 sucking sections parts 36, and other devices are connected to the controller 200. The
controller is a]so connected to a database 201 storing the mounting programs and the
mounting data such as component data and product kinds, and a memory 202 for
temporarily storing the input or calculated data .

The apparatus has such an additional feature that the controller 200

controls so as to allow each device to be driven under a specified condition where the

D
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sequential device and/or previous devices are prepared to perform the specified
operations. Specifically, when the adhesive g is inserted into the interval between

substrates Da, Db at each of the bonding sections 40-1 and 40-2, the controller 200
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5 order to avoid such an inconvenience, the controller 200 can contro! so that the
substrates Da, Db are transferred to each of the bonding sections 40-1 and 40-2 after the
holding transfer section 30, transfer section 50, and high-speed rotary stage 58-1, 58-2
are prepared for their operations. It is more preferable that at that time the setting
section 60 is prepared for receiving the substrates from the high-speed rotary stag;e 58-1,
10~ 58-2. As aresult, the thickness of the adhesive layer between the substrates can be
surely uniformed in the continuous manufacturing production. Additionally, the
controller 200 can control so that the substrates Da, Db with the unset adhesive g is not
stopped on the setting section 60 before the substrates are passed through the ultraviolet
projection section 62 in order to more surely perform the above effect.
15 Therefore, the controller 200 can perform the following control so as to
smoothly and effectively manufacture the optical disks.
The substrate accumulating section 10 is driven when the alignment
transfer section 20 is prepared for its operation.
The alignment transfer section 20 is driven when the substrate
20 accumulating section 10 and holding transfer section 30 are prepared for their
operations.
The holding transfer section 30 is driven when the alignment transfer
section 20 and bonding sections 40-1, 40-2 are prepared for their operations.

The bonding section 40-1 is driven when the holding transfer section 50,

[\®]
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transfer section 50, and high-speed rotary stage 58-1 are prepared for their

operations.

The bonding section 40-2 is driven when the holding transfer section 30,

transfer section 50, and high-speed rotary stage 58-2 are prepared for their
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The transfer section 50 is dmen when the holding transfer section 30,
bonding section 40-1, bonding section 40-2, and setting section 60 are prepared for

their operations.
5 The high-speed rotary stage 58-1 is driven when the transfer section 50 is

prepared for its operation.

The high-speed rotary stage 58-2 is driven when the transfer section 50 is
prepared for its operation.

The setting section 60 is driven when the transfer section 50 and transfer

10 arm 72 are prepared for their operations.

The ultraviolet projection section 62 is driven when the setting section 60
is prepared for its operation.

The transfer arm 72 is driven when the setting section 60 and horizontal

conveyor 74 are prepared for their operations.

15 The horizontal conveyor 74 is driven when the transfer arm 72 and
reciprocating transfer section 76 are prepared for their operations.

The reciprocating transfer section 76 is driven when the horizontal
conveyor 74, inspecting section 70, failure product collecting section 78, and
optical disk collecting section 80 are prepared for their operations.

20 The inspecting section 70 is driven when the reciprocating transfer
section 76 is prepared for its operation.

The failure product collecting section 78 is driven when the reciprocating
transfer section 76 is prepared for its operation.

The optical disk collecting section 80 is driven when the reciprocating

25 transfer section 76 and failure product collecting section 78 are prepared for their

operations.

According to the method and apparatus for manufacturing optical disks
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position in the confronting state and therefore correctly and efficiently supplied.  Since

one substrate is reversed and faced to the adjacent substrate after the substrates are

n

aligned, the substrates can be surely held to face each other in a simple operation.
Moreover, the overlapped substrates via the adhesive are fed to the set process without
being shifted or deformed, thereby improving shape accuracy of optical disks.

The entire disclosure of Japanese Patent Application No. 9-141958 filed on
May 30, 1997, including specification, claims, drawings, and summary are incorporated
10 herein by reference in its entirety.

Although the present invention has been fully described in connection with
the preferred embodiments thereof with reference to the accompanying drawings, it is to be
noted that various changes and modifications are apparent to those skilled in the art.

Such changes and modifications are to be understood as included within the scopé of the

15 present invention as defined by the appended claims unless they depart therefrom.
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(d) feeding an adhesive into an interval of the substrates caught confronting
each other at the bond position, reducing the interval and spreading the adhesive in a radial .
direction while rotating the substrates around a center axis of the substrates, thereby to
form an adhesive layer between the substrates;
15 (e) supporting from below a lower substrate of the pair of substrates
confronting each other via the adhesive layer, and sending the substrates from the bond
position to a set position;
® setting the adhesive layer at the set position to unite the substrates in one
body, thereby obtaining an optical disk;
20 (g)  taking out the optical disk from the set position; and

(h) inspecting the optical disk.

2. A method of manufacturing optical disks according to claim 1, wherein the process

(a) includes process of:

25 (a-1) sequentially piling and accumulating only substrates of the same kind among
the pairs; and
(a-2) alternately taking out the accumulated substrates and aligning with respective
bond faces turned to the front.
30 3. A method for manufacturing optical disks according to claim 1 or 2, wherein in the

process (b) the one substrate is a leading substrate of the aligned row and the other

substrate is a substrate next to the leading substrate of the aligned row.
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substrates holding the adhesive layer therebetween in the plane direction thereby to adjust

a thickness of the adhesive layer.

6. An apparatus for manufacturing optical disks by bonding substrates of each pair via
10 an adhesive, which comprises:
an alignment transfer device for aligning and transferring substrates to be paired
with respective bond faces turned to front;
.a turn-over holding device which turns over one substrate of each pair of substrates
adjaceht to each other at the alignment transfer device and holds the one and the other
15 substrates of the pair in a state with respective bond faces faced to each other;
a substrate feed device for feeding the pair of substrates to a bonding device while
holding the pair in the state faced to each other;
the bonding device including a substrate holding device which holds the pair of
substrates fed from the feed device in a state faced to each other, can change an interval of
20 the substrates and rotate the substrates in a plane direction, and an adhesive discharge
device which can freely move forward and rearward to the interval of the substrates from
sideways of the substrates held by the substrate holding device and discharges the
adhesive;
a transfer device prior to setting which supports from below a lower substrate of the
25 pair of substrates piled via the adhesive at the bonding device and transfers the pair from
the bonding device to a sefting device:
the setting device which sets the adhesive between the substrates transferred by the
transfer device thereby to obtain an optical disk of the united substrates;
a take-out device for taking out the optical disk from the setting device;
30 a pair of substrate accumulating devices where only substrates of the same kind

among the pairs are sequentially accumulated via spacers with the bond faces turned to the
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so that the turning transfer device alternately takes out and sends substratcs at the

10 paired substrate accumulating devices to the alignment transfer device, with sending the

spacers to the spacer collecting device.

7. An apparatus for manufacturing optical disks according to claim 6, further
comprising an inspecting section for inspecting the manufactured optical disk.
15 .
8. An apparatus for manufacturing optical disks according to claim 6 or 7, wherein the
substrate feed device has a transfer member reciprocating between the. turn-over hold';né
device and the bonding device, and sucking parts arranged at front and rear faces of aﬁ end
of the transfer member for sucking and holding the substrates.
"'0 " : .
9. A method for manufacturing optical disks according to any one of claims 1;5;
which further includes a process for controlling, when the adhesive is insertsd into the
interval between the substrates at each of the bonding sections, so as to prevent transfer of

the substrates with the adhesive which is not sct from being stopped.,
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10.  An zpparatus for manufacturing optical disks according to any one of claims 6-8,
which further includes a controller for controlling, when the adhesive is inserted into the
interval between substrates at each of the bonding sections, 50 25 to prevent transfer of the

substrates with the adhesive which is not set from being stepped.



