;9:;<e3e)q)jjkan Hn(g6”qTgz DESCRI PTI ON METHOD AND APPARATUS FOR
MANUFACTURI NG OPTI CAL DI SK 5 TECHNI CAL FI ELD The present invention rel ates
to a method and an apparatus for la manufacturing optical disks and nore
particularly, to a nmethod for manufacturing optical disks of a bonded type
to be utilized for DVDs, etc. and an apparatus used in the nethod. .
BACKGROUND ART There is known technique to obtain optical || D by
bonding a plurality of substrates having recording Iayers”mmm Wﬂmumgr
_thereby to achieve nmulti |ayer recording. 115 The Applicant haswa%pposed 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 subst eld to confront each other
via a relatively narrow interval. Anbggﬁg*s[?@*gcgi scharge nozzle is inserted
into the interval of the substrates. Wile the adhesive is injected out
t hrough the discharge 20 nozzle, the pair of substrates are rotated in a
pl ane directy 1ANTS KN pPRIAR thereby to
arrange the Né[ggle_l(glge an%ﬁ%ﬁpﬁ lf(%g}\?nt er\%. eeiéﬁt er%%?kt he
substrates is reduced then and at the sane tinme, the substrates are further
rotated. In consequence, the annularly injected adhesive is spread in a
radi &8 directicHaNIOsLgagIpo fill the interval with a thin adhesive |ayer.
The pair of substrates is bonded 25 via the adhesive | ayer when the
adhesi ve | ayer is set Therpreght inlventjonopiatdsiton nodthed dndoan appatatusfps. An
optical disk is obtained in this manner. . According to the above-di scussed
met hod, t he matéstwmngoptisalgtisks an§uhart pemicela8iieteta method Jommagdaqurimg
annularly in the interval of substrates is expanded in the radial direction
whi | e bei ng optigal disksobabandad thipe tncbeswibiged farddVDscete.lead antappamiug usethiadhe e
| ayer of a correct thickness can 6e forned efficiently. Myreover, the
met hod is ad‘%féli*ﬂ%geous in that air bubbles or gaps arc diffic i n
about between t he adhesive |ayer and the substrate) an excessmm“mmﬁmmuﬂﬁl
t he adhesive is elimnated, etc. However, the above nethod ha
di sadvant ag l~Speci fically, the nethod needs the arrangeA®pe* of
t he substra&&éﬁﬁ%%pgggt us that can apply or feed the adhesive while
the pair of substratesy.s.: i L . d ach
other. It is additi on;ﬁ})lef/e ]rg gég‘fv}r‘\néécfhfl{qgg E{&ﬂ%%ﬁ@?{lgmis@gg?gwggpﬁgq&& £
substrates i i # : 4. i
appar at Us | A e g PR RRHE e el SRR el & e

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



efficiently and correctly to prevent bad influences upon process accuracy
of optical disks. For instance) since substrates of each pair arc

nmanuf actured or prepared separately due to a difference in ggi&f @bhé&
structure of recording layers, it takes trouble to correctly ¢ r%H
plurality of kinds of substrates and feed to a predeterm ned p05|t|on Even
15 after the adhesive layer is fornmed at the interval of the substrates,
there is possibility that the substrates-and adhesive | ayer are noved or
def ormed before the adhesive layer is set. The substrates and adhesive

| ayer should be treated to avoid such inconveniences, which is a difficult
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nanu urrn tlca dr's
substrat es j¢ %u"cﬁ%lhvm%bmtws is6Hh4tythé eh ealayesm mlyémma Qpﬁrbaahmdnésk sanfbe
hi gh quality and high perfornance in the above-descri bed technlque of 25

manuf act ur forqedsfiicientldi Massovsr, the Hmthqdelésﬂﬂvifﬁéﬂqodb"‘am?ééiﬁ (ubbles &F B#S 4% t o

the prior ar fir V, ) re
o provi dedrtiebn s Brodistresntl eRRRER: i i teR SRk, RSB A
of substs alRsdHésdvcAil eﬁﬁh@:ﬁbdletc whi ch conprises processes of: (a) al i gn| ng
substrates to be paired with respective bond faces turned to front; é )

turni ng over onHowm tlaet 2boye meetbpd has disedvantagss pavel. adpesifeanlyt @Cé’a‘i‘ho

Cho pai 1 wheds MedpERer O U QRiris W Qb rd(lels S Ul o H g ichidieei 38
faced to egagle g{etlﬁ[r of( substsateds \Helthwith eespadtivetbond fhaes d po&dttbanch/\huhbe It is

hol ding the pair in a state faced to each oth an, adhesi ve
into an i naddisienallyrequizedgnshy msthed to serfhe Pé’éﬁ‘? ﬁ%éfﬁ%?@ Cga% cAdREH V12 ERe

bond pqgi t e LEGVE! RYeding shLBLY B orRBFLo3Br B8 NG JeaAG BESAN She @bRosied ol

I Ng f'es around-a center axis of
subst r at esefficiet gbyd E@rrdcdyno pnvaﬂfhasllzmdnaqsaxpohqumsmadchmcywtﬁspmtaﬂ dzsks (e)
supporting frombel ow a | ower substr?te of . thel&%i]; offﬁ?ubstra g ‘
confronting eacFPrdnHancey sigce MbsEate of 640N DIYATe THRYTACBYie AR PiRared SERA#Eles
from the baiidodQfashid iAfindirid ah@ birQSielor Obordifg 1498ks! rnakes RuBRNG Shrreelyay or

at the set position to unit he substrates I n oné ody, t her eby obt ai ni ng
an opti cal cofitshe thegplutadiky ngkmds of lsebstyates zad fegdsto 4 pmﬁctemngétpogts@m ifoven and

(1) L 1SRoCLA 0 B SO0 3L Pt 0 o SO TR0 Pl W

sequent i al gy sPHstrafdg aBAAREHPHY @ drB SVl or siummmbeﬁ;r@fhct hﬂ‘xeﬁ‘é\my& Iscseaong
the pairs; and (a-2) alternatively caking out the accunul ated substrates

and al i gni T sabstraterndensthenive lanetnibeuldrbediantad ip aeidisgch MeonyeiRnce ¥ iisng
to anot her gﬁj:)cuﬂ n%nt of the present invention, in process (b) the one
substrate 1% ing substrate of the ali gned row and the other substrate
is a substrate next to the | eading substrate of the aligned row According

t o anot her_enbodi i nvention, the adhesive is fed 25
annul atfy $ W?@é&%@ﬁﬁﬁﬁndl ng to another enbodi nent of the
present invention) the nethod for manufacturing optical disks further

incl udes, between the process (d) and (e), a process (d-~) of rotati n&the
substrat es hol dAmgtidve afdtimspmcmay'efcnmoren%lﬁetmwdelmetmé pndhapparitue chqr

thereby t Omz?rﬂffalljc%&rm?g é}ptic%j(&%ﬁ to P: Q %ul%grgt%f Icép/rercclt y i er ficiently thereby to obtain
optical disks of high quality and high performance in the above-described technique of
25 manulacturing optical disks, or to at Icast provide a uscful alternative to the prior art,
According to a first aspect of the present invention, there is provided a method for
manufacturing optical disks by bonding each pair of substrates via an adhesive, which
comptises processes of:
(a) aligning substratcs to be paired with respective bond faces turned to front;
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



3U According to anot her aspect of the present invention, there is provided
an apparatus for manufacturing optical disks by bondi ng substrat es of each
pair via an adhesive, Wi ch Substitute Sheet - 11 June 20 4‘( ri ses:
an alignment transxer device for aligning and transferring Qitf'r' %Etto be
paired with respective bond faces taned to front; a turn-over

devi ce which turns over one substrate of ®ach pair of substrates 5 adJacent
tv each other at the alignnent transfer device and hol ds the one axxd the
ot her substrates of the pair in a state with respective bond faces faced to
each ot her bomd BEstat&d © eaetedthdevi ce for feeding the pair of substrates to a

bondi ng device while holding the paiy in the state fgaced to each oth t he
bondi ng devi ce (dcl udtppLyiAg 11 Rt 4D Eﬂsﬁﬁmd\é@ﬁ"cgoﬁlrﬂgc‘ﬁe R8T dR 2(SHRee Fﬂﬁﬁfl

of 10 subs %Eﬁﬁﬂe?d fromthe feed device in a stale faced to each ot her,
can change e F¥Tval of the substrates and rotate the substrates in a
pl ane directi on¢d)andfeatingdineadhesivdiismhar drecrrel bf ehenbibstraa cabigleedonfromivg
forward and rearward to the interval g4$31= t he ubstrates fr§gh5|devva ys o

t he sub#t reachothes Iablthmbow]éoau%tf?% %?f‘(j’e‘ﬁ atfﬁ@a

- lover - uiteePgh oM g e Sl 4Rt t*??a ’6?‘?”? Ry WRRIEY

bondi ng deﬁbhﬁ%nanﬂﬂesﬁVcﬁlﬂ?&r&fe&vdch&hepmbmrites}mthe bondi ng deV| ce to a setting
device; . the setting devjce, whi gg sets }he adhesive bstrates

transferred by E©he tTRReTBE fom &bslowed eloyer oSubsEdFn o g tt'L‘Spl’i"éaned"'i” S the
uni t ed Subc%hgr%mﬁ efh GnbilE (A b fSWeOBydOtnd Shidite Hd sbBRareP HofiRthe ot

fromthe set evice;, a palr sub s rate accurul ati ng devi ces where
only sudstposition toﬁz sttpositivae, ki nd am)ng the pairs are sequentl ally
accunul ated vi a rs, es tur ed to a .spacer

th
col | ecti ng dew@Zpacrms“@Wh ﬁgﬁg"éﬁeaaﬁrl %‘ﬁ@ éﬂc?oé 190¢ 8t‘I'THt§ ‘Pﬁéug‘%@&f’ér‘g ON%r ~d

2~ a tunai four transfer anx~s arranged in four
t Bbta Er?o ek g
radi al di rtg)g gg@ﬁ B ﬂﬁygurn |nte ral Jy for hol di ng the substrates and

spacers, wher el(g)thaalpagpuﬁhcgmﬂdlékémm&ﬁﬁmmﬂm gedsi ces are disposed in
confronting tw? di rections @ obt; 1d1c§w radial directions to a turning
center of the P%msf’gs? “HA & p&%e spacer collecting device is disposed in

one dirgction andotdify &) dr@greibodihern o8 ter prelevit Twentton, the prosess 36) ineluddsnheg
one direction, so that the turni ng transfer device alternately takes out
and sends %ms&@fat es at the Substitute Sheet - 11 June 2002 -5

(a-1) sequentially piling and accumulating only substrates of the same kind among
the pairs; and

(a-2) alternatively taking out the accumulated substrates and aligning with

20 respective bond faces turned to the front.

According to another embodiment of the present invention, in process (b) the one
substratc is a leading substrate of the aligned row and the other substrate is a substrate next
to the lcading substrate of the aligned row.

According to another embodiment of the present invention, the adhesive is fed

25 annularly in the process (d).

According to another embodiment of the present invention, the mcthod for
manufacturing optical disks further includes, between the process (d) and (e), a process
(d+) of rotating the substrates holding the adhesive layer therebctween in the plane
direction thereby to adjust a thickness of the adhesive layer.

30 According to another aspect of the present invention, there is provided an apparatus

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



pai red substrate accunul ating devices to the ali'nnment transfer device,
with sending the spacers to the spacer collectinb5 device. According to one
enbodi ment of the present invention, the substrate feed device has a
transfer nenber reciprocating between the tum over hol di ng.devi.ce and, t he
bondi ng 5 device) and sucki ng pans arranged at front and r§555tft3t8 e@ an
end of the transfer member for sucking and hol di ng the subsfr4/H8¢ 20
Accordi ng to anot her enbodi nent of the‘ﬁr‘esent i nvention, the nethod for
manuf acturi ng optical disks further includes a process for controlling)
when the adhesive is inserted into the interval between substrates at each
of the b%g{ﬁmeg:jections, so as to |10 prevent transfer of the substrates

wi th the adhesive which is not set fraqm being, stopped. ‘Accordi ng, to anot her

enbodi nent of anhaligsmestienslien deviceofor aligamg it HaRdemge syhfAtec oy ps paired
optical di.sks fut: | Y roller for controlli ng, when the
adhesi ve - Feﬁ%e;égli"gg&lldn@gé%dﬁ?Z&\?{%{I bet ween substrates at each of the

bondi ng sect i Qngn-ew@r aslding d¥véseewhichrams beer @fe dubstrae b tachiwdr off substtdres

adhesi ve which is not set from being stopped., |15 Substitute Sheet - 11
June. Zo2djasemRy RRCDRGER2P HORNeTTRET AEISRAFKiSS 2nd dildnthe ehenend thepatbes and

f eat f t t. i A i) ) I fol |l ow
daecr i pt soroeeite o TR R A PR otk B R £ 0 RO ' o oreor
wi th refezencg shpstfafefcag devipa ot ﬁedid%ami paissof substrites o a boading desica while

pezspective view of an optical disk bgnding apparatus in an enbodi ment of
the presbaldingthe peir émthesiage faged to erchlofétvi ew of Fig. 1; Fig. 3 is a slide
vi ew showi ng d i d fo at | secticon of
Flo T: P ge. LpSoineeltd, Hehiiiy @ aBsGHORLIAE aacy Bibal h0Rs 1o pRE 01T 2
turning sutarafes fedfamshofeelidgvicd in Eistgle facédtoacash dthev, caw chhngs angingersalladt r at e
turn-over nechani smof Fig., 1; 7 Flgxg' Fg isda sj de v%ew of a hoI.d'b%%
transf er theeOSEReH AOET atejthe supstragey 4T 3 W IT TR PG AR RV gise EFon of
O 10 Fhits wilfth ARy Abfe RrRRP¥nP IR0 R TrutVAW A 30bRARE TR RN Of
sideways of the substrates held by the substratc holding device and discharges the

adhesive; ’ ‘
15 a trapsfer device prior to setting which supports from below a lower éubgtratg of the
pair of substrates piled via the adhesive at the bonding device and transfers the pair from
the bonding device to a setting device; .
the setting device which sets the adhesive between the substratcs transferred by the
transfer device thereby to obtain an optical disk of the united substrates;
20 a take-out device for taking out the optical disk from the setting device;

a pair of substrate accumulating devices where only substrates of the same. kind
among the pairs are sequentially accurnulated via spacers with the bond faces turned to the
front; ' .

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

25 a turning transfer device having four transfer arms arranged in four radial directiors
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 directions to & turning center of the ‘crapsfer device, the spacer
collecting device is disposed in one direction and the alignment transfer device is in the

30 remaininp one direclion, .
so that the tuming transfer device alternatcly takes out and sends substrales at the



bondi ng section; 5 Figs. 9A 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 armof Fig. 1; Fig. 10 is a cross-sectional view of a high-speed rotary
stage in Fig. 1; Fig. 11 is a partial cross-sectional vi ev$I f. tt an fer
armin Fig. 1; and Fig. 12 is a bl ock diagram show ng a co "%@i&é’% d

ot her devices in the | O apparatus of Fig. | . BEST MODE FOR IZIQI ouT
THE | NVENTI ON Before the description of"?he present invention proceeds, it
is to be noted that |ike parts are designated by |ike reference nunerals

t hroughout the acconpanying 15 drawi ngs. A nethod for manufacturing opti cal
di sk accopdireiysitstrate asobmudiategidcwices toether aligameni tremsfier davidepwith sendiogttheal

di sk by bondi nq alggsair of usub%t ates via an adhesive, which conprises: (a)
al i gni ng SRAYESALMSSPAEFTFRUPAINSSE VIRt h respective bond faces turned to 20

the front; (D) AckbAdinOtcOHR crRPSHigeRSS &E%réﬁen@ﬁﬁlgmﬁ’&j,rthéri]’EuB"sHQétfre@cI Bévice

adj acent to each other in the aligned row and holding the one and the ot her
subst r at ebasof trorséerpa¢mbazirediprosaingchdtweerhthn duthenves holdngidaviresmdhthobdreing (c)

suppl ygng,the pair to a bond posjti.on while holdi th ir in a state 25
Faed” b o dexiee: B e ndip TR bR & PR FPE TRA B e pE g At EREOT
substr at ey gasiahs ar@ﬁﬁlﬂﬁ%&ﬂé‘ﬁxb@@é‘{@s.m her at the bond position, reducing the
i nterval and spreading the 8 adhesive in a radial direction while

rotating the sAbsurdiaget ianotieplearhodithendcef dhe Praseait dnveatiomnthea methodeforaxi s

f th bst r.at t h b f dhesij I . ti.ng, f
el ow o I BAbIAL TS pottal ek hZmeoi PR EaRERPresHBling Fhek tRObeiTPist hor
via the adbesidviatd aeinterdNdba®BeH REbstifes SHRBER AF a8e THoRANENRBART sPQ§i i ON
to a set position; (f) setting the adhesive |ayer at the set position to

uni t el heprevass trragfersofithe gistrigadyith theeadiiesive whidhris net sehfropboing stepped; and
(g9) taking OUtAéJ%?digg tthcﬂot@rs&gd’cﬁ@eﬁth& o ppc(g?ﬁtt inQ'@ﬂtion, the apparatus for

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

is ingerted into the interval between substrates at cach of the bonding sections, so as to
prevent transfer of the substrates with the adhesive which is not set from being stopped.
15



A constitution of each part will be specifically described below 10
(Optical disk) Anong various kinds of optical disks such as CDs, PDs (Phase
Change |15 Optical Disks), LDs (Laser Disks), etc, in addition to DVDs, the

present invention is applied to optical disks of a bonded gg e which is
constituted by bonding a plurality of substrates. A single ?#Eﬁ etIayer
or a plurality of recording |ayers are provided in the bonde Stical

di sk. (Substrate) The substrate is fornme®-of a suitable conbination of
synthetic resins, 20 netallic thin filnms and the other materials to conform
to uses, e.g., a single-sided board for DVDs. The DVD is constituted of a
di sk mai n Fygey ESER SO GRTHEDRAWRGESas pol ycarbonate resin or the

| i ke, and a recording |ayer obtained by arranging a netallic thin filmat a
recording face of one face of the disk main body. A protecting filmis
sonmetinmes for to surface of the recording |ayer. | eneral . _the face
where the reco Fﬁ‘?g“qada?fgfr Fsé’eftﬁﬁ‘?\gﬁ?tgmrse?{gtgFgadeﬁxg%vﬁnggg&”?@ﬁ%%er ﬁﬁa&g to
be bonded i fheeadhvwahd QlesGitiodCtaRén i CconifRtGM WA ahe iplefdRed RenboaIMents
structure or ?} di??er%nt meterials or inﬁg?ffereqt st#ﬁctures. Paired
subst r &t ethezaof withrreferdncy taithcfaeeampanying drawingsrinsyhicket ur e of recordi ng

| ayers. The regording |ayer. may be.elimnated.fram one of the pajr.. of
Subotrates. A Fifohdht PHAFRUSEMeR 8 7pPUciBagR pob@ e 3DGnths in 'y PRAGRCH o,
a shape ogf%ggmgag%hkggag may be any other than circular depending on the
usage of bonded substrates. O herw se, the substrates can be shaped after
bonded wit h eabig. disrreplan Fiew ebdgplie, the optical disk for one type of DVDs

Cubstrate. and Bnodp e SRR HShe PR RGBS e B

by anj@ppRetigd sfFigum substrate and a Lower gold substrate. (Adhesive)
Various kinds of adhesives are used to fit with materials and purposes of
10 15 20 the skiBstadBsdEotBargpdagiags eAPlapalashel dhercadtiral wdumigmnsiess
bei ng set_b ,ukg{a¥jolet rays is preferred for DVvDs. O her than the
adhesivelga%ﬁﬁ Of” being set by the ultraviolet rays, an adhesive capable
of being set [Bigriidiacide view showing asubsttdte art-ovagmechaesinvaf Fig I;her moset ti ng
adhesive and the like are utilizable. An opaque adhesive can al so be used
dependi ng on purposes. (a) Alignnent process An aligning transferring

devi ce 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 substrate w thout touching the bond face of the substrate. O, a
central part or a non-recording part at the outer circunferential part of
the bond face of the substrate may be supported. Two processes as follows
can be conbined with each other as the 25 alignnment process. (a-1 ) a
process of sequentially piling and accumul ati ng substrates of the sanme kind
of the pair of substrates; (a-2) a process of taking out the accumul ated
substrates alternately and aligning with respective bond faces turned to
the front. :



10 In piling and accunul ating the substrates, through-holes forned at the
centers of each of the substrates are sequentially fitted to rod-1ike
supporting struts to pile the substrates, whereby the substrates are
prevented from bei ng displaced or collapsing. 5 If the substrates are
accunmul ated with the bond faces directed upward, the substrates can be
directly sent to the alignnent process in the sane attitude as they are.
When the bond faces are turned upside down, the substrates shoul d be
reversed to turn the bond faces upward beffore sent to the alignnent

process. A spacer if inserted between the accumul ated substrates prevents a
touch 10 of the substrates. Synthetic resin, ceramc or the like that can

be stacked in touch wh § NG SHDSRLAShddn Baflr@SsaBRbEFRY for the

spacer. An outer dianet spacer s erab y Sna 821’ than an i nner

diameter of the recorctna@nfsaacs@d@ttetvtb?o%elaatatageecttettedm%tlhrough hol e

similar to that of the Substrate is forned at the cent o0f the spacers,

the 15 substrates and mpagar 8BC8C ab@sttpweetpadtﬁlgx@mershap gdmea pefitidalofhbe W th
the use of the above supporting strut en the accumul ated substrates are

to be renoveendin@sedtien; supporting strut, spacers are taken out and
collected at a different position, so that the spacers can be re-used. 20 A
geneial transfer nmeanFignOAsindIB aera hamview ofleestnietdpe vfa subistrare Moigihgyed to
take out the accunul ated substrates and col |l ect the spacers. (b) Hold
process A pefFigof asdlasideatiew segrefrbmladeadingend of thewrmlof Fige 1bond f aces
opposed to each other so as to facilitate a bond operation. One of the pair
of substrates adjacentFig.d0d5asmash-seationnl viawtaie hgh-sprsd retary stage inrfigdl;over
for reverse at the downstream of the above transferring device such as the
conveyor or the |ike. Fbrld i8p@artiaf ergps-sectignal i ew 6f 2 FapHecN Thidntigr 1iragd

hol di ng the substrate t.urned 180 in nup down directi

utilization of a cam z:é%tslz gﬂ?f( grap ! °‘I‘—‘t5‘rgas grqp&qtﬁg Cgﬁ’ﬁgf r"a'}‘E even
in t e reversgga ‘{f‘ Z urn over nechanismis preferably of a type
supportr ng RraralEy, &t by a suction nmeans or the like through touch with
a front and a rear faces of the substrate or catching and supporting the
outer circunference of the substrate The turn-over nechani smmay be

i ncor por at egiE8% Mo FORICARR $foiguch as the conveyor or

the Iike or, arranged at an en art at th ownstream of the transferring

devi ce separately f rOB‘ePdﬂ@tﬂer&B&;ﬁToh'd}‘&héjﬁi«@s&ﬁ inveRfof 9V&E&ﬁd1t$!~)l@§bé %f%d' S
held to confront the adjacent substrate via an interval. The interval of

t he subst r ahatslikepatie afer dé”sﬁgﬁaﬂ&dtbybﬁkdefﬁﬂ'&bndeomﬁﬂerhlﬁttﬁrl‘o‘ughodt\hﬂél adddnigafying
substrates are fed to a bond position to be described later. If the
revé?sed sulrawingse is a | eading one of the aligned row of substrates

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

25 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



and the other substrate to confront the reversed substrate is a next one of
the row, the row of the substrates can be sent to a succeedi ng process
sequentially in the order fromthe | eading substrate. Meanwhile, the next
substrate to the | eading one may be 15 reversed instead of the |eading one
and faced to the | eading one. (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 sanme attitude. Al though the pair could
be nmoved by different transfer nmeans, theg substrates in the state faced to
each 20 other can be handled at one tine if a transfer or feed neans, for
exanple, a turning armor the like is adapted to hold both substrates

part ,e“gi o p By Bl e ??e%?fn&%%%g!*ﬁ% tﬁ?gu%éﬁa% g et Q?sgt?owh%éﬁif o
ol ke, tne FORS HERE 8 4l alBleof SRl e R E R R houe ©°°°

touching 25 recordin gﬁﬁﬁ met hod
and apparatus reveal gg;l tﬁgqgeféér;kﬁibngrlrﬁen ??%H%séﬁ}e %@R%%ﬁgﬁéﬁg‘g
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specifically, a pair of rotary hol ding panels spacCed via a distance in the
up- dpwn di rRettibRRo alse pesRidnas a means for hol ding the substrates.
Preferably, the rotary hol ding panels rotate synchronously and one or both

of the rotary panel s (frsttigahe adigsiietigydpat fheaed poshivnablupite theasalstgmenin | f a
vacuum suction holes) is fornmed at a surface of the hol ding panel, the
substrat e «aa bbdy,sherabyebhtaminglarbyptivaldisk; andcuum sucti on. The di stance of
the hol ding panels is preferably set in a manner as follows. A relatively
| arge di stance is nui(g) tekingcout thexditionl dislefremishe seitpesitivn. ent er 10 bet ween
the rotary hol di ng panel s when the substrates are supplied fromthe
substrate feed neans.A perstitution efeaespare wilkbespspifically deseeibed Belawce of the
panels is r§duc?gi%o an extent so that the discharged adhesive conmes in .

t od®h wi t h (H8teR dtrates. The distance is further narrowed so as to
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means, an agi\eatee Wé@@i‘&bﬂﬁnéﬁ%ﬂc_?rrhﬁQraﬁ%fH@&ﬁdetlﬁy@@a@%SﬁHé@instOri ng
part and a di scharge nozzl e shaped li ke a hollow needl € is set in a manner

to1be freelhe vondedityipeloptcd] dskd backward with the use of a cylinder
mechani sm a notor-gear nechanismor the tike operating nmechanism A
heati ng nmea(Bubktwate} he adhesi ve may be installed at the dischargi ng section.
If the adhesive is injected between the substrates into a concentric ring
25 with the center ofl'heisebstrateis fommmddifiagujishe bembinhtomafsystheticiresiesasi | y
expanded uniformy . ] .
metallic thin films and the other materials to conform to uses, e.g., a single-sided board
for DVDs. The DVD is constituted of a disk main body of transparent resin such as
20 polycarbonate resin or the like, and a recording layer obtained by arranging a metallic
thin film at a recording face of one face of the 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 be eliminated from one of the pair of substrates. ~Although the substrate for



in the whole radial direction. A process described hereinbel ow may be added
after the above bond 13 process. (d+) Process of adjusting thickness of
adhesive layer by rotating substrates via adhesive |ayer at high speed in
pl ane direction (rotated around a center axis of the substrates) Wen the
substrates are rotated at high speed, the adhesive layer is 5 forned
uniformy all over the interval of the substrates in a constant thickness
corresponding to a rotational speed. An excess of the adhesive is

di scharged out fromthe outer circunference, The rotational speed is
adjusted in a range of several thousands rpm The thickness of the adhesive
| ayer is determ ned by characteristics of the used adhesive or set
rotational speed. 10 Although the substrates can be rotated at high speed
whil e hel d byPYRe iy athar gireideiplatg, palinpeofdhe substrsenaaypbsiany other thag sirrelar
specially designed for the holding and rotating of  the substrates may be
adopt ed. = The dspenshingon thegsage e%lm%eé ehftitasm ryedthe substiagas cap be ﬁ%ﬂped

hi gh- speed rotatjon, device with the use of a transfer ans used_in an (f)
process descrfi§e ’}d§gé’¥‘?h qaﬁw(%‘)erwr 5%?’@1‘"%‘%6%@@‘%[)3%?5 itypeoof B¥Bscan| v,
a general tr$nsfer devjce for plate-like nenbers is us

K Fd" There is
possi bi |i ty ORSPIYFHETE 63 FrapspareghHPRRIRERTRALF $ihAlowar alugtiny sudgiie ard Aed
before the adhegsi,ve,l aver is set o.a.certain. level of fluidity and
dof or gabi 11 ¢ 9o0r el BRI o LD VEisksP e Shb RN A et pliib 207y <o
prevent the i i f the substrates and adhesive | ayer
when t he subgﬁgé{aggénﬁfoﬁeggé@rbép tgromthe bond position to the set
position. In gdgidsiep, the adhesive in the interval between the substrates
is probably exposed to the outer circunferential end part or partly bul ges
out, and if the adhesi WeirRRRRIRE ofadhdifrel aANsk to TEWRRMmatéiids adhRFhyRs of
contam nates the transfer nenber or re-adheres fromthe transfer nenber to
the substrat e substr@bytd ke Bdndednt Antangiaeerithdhesilesdapable of being Qétdsruliravialedi d
this inconveni ence, the substrates are transferred while the | ower
substlfat e i srapppreferdced foo VIRs. oviDtheothan dtecddpesive bapatieryd begizet bethei ng i n
14 touch only with a | ower face or an outer circunferential end face of the
| ower subst r alteavidetusys) an@dhesive capable ofhsihgsettHyeradiobetiveaaps apelfedttinga t he
adhesive. It is preferable not to incline the substrates and adhesive | ayer
| arge or i npRelesivg, p Hegmosaideg edhgsiveandthe liisace utilizablee sibapaque adhesivg can
adhesi ve Iaye{§. | f %Gﬂg | oner substrate is not only held by the 5 hol ding
menber, but &l§RbEys ?Pegﬁgg&ﬂtpéﬁpw%m bel ow, the holding of the substrate
isS nore surelg 1r’qgal i zegl. (cfg Set process A suitable setting device is
enpl oyed in cERFOIETTERFRS: he ki nd of the adhesive used. For instance, in
t he se of the adhesiy i : L gl s i oan
ul t rg€i ol et ray proj ect/lﬁlo%?gglzr\% tg"ﬁlerf‘%lt:esrR g%g?@‘g%‘cméf %,?: ﬁgbeé{?ﬁég?x\?gﬁﬁegﬂgﬁp %pe
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utilizable. It a set trne 1s varitably contro I'n the setting device used
in the set ppgigRSare aferndiely QIpplicdsk tH@u?ﬁ?eaﬁ%tﬁ@&érﬁﬁe%xytHeFkqutkétes\Mr&h the
pur pose. (g) Take-out process 15 Wen the adhesive |ayer is set and both
substrates aakertitelyedirdnged eiy/triferesisdn tmet:en\eezo@ptrt arefétadle that theansf er
means for general optical disks is used to take out the optical disk from
t he set posi tramsferrifigelevioe iscppgordiaaloutakcenurofererst or hdowet fagrodfithe substrate be
subjected to various treatnents in the sanme manner as in the general
manuf@ct ur e pitbeestoucting theheong ifece cfthomibistiaipe c Or.orceptrakraskorfaoron-fespding ng a
state of the optical disk can be carried out. The optical disks may be

col | ect ed i nP&t @ the@uter sreumisrensiahpastipieitie Rprd face oEthegubstrate may Be syipogted; ng
the optical disks, a spacer nay be jnterposed between, the optical disks to
elinminate a touch of r Mﬂpﬁﬁs?se?ééjgﬂws garﬁ‘eb %é'éqd‘ﬁltgﬁé".h‘gﬁ"é a§hs cal

di sks can be Eéi‘l ed directly one by one w thout using a spacer. 25
(Substrate faEIMURPEWFSA device described bel ow is enployed to feed

S L O(at- ¥ %okeasgg??équterrxt?ari'lsyqu{ings s éc%ﬂfnulating substrates of the same kind of

25 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.



15 The device includes a pair of substrate accumul ati ng sections for
sequentially piling and accunul ati ng substrates of the sanme kind via
spacers with bond faces directed to the front, a spacer collecting section
for sequentially piling and collecting spacers, and a turning transfer
Jreans with four transfer arnms arranged in four 5 directions for holding the
substrates and spacers which turn integrally altogether. The pair of
substrate accunul ati ng sections are disposed in two opposite directions of
the radial four directions to a turning cgpter of the transfer nmeans, while
t he spacer collecting sectionis in one different direction and the
alignnment transfer section is set in the remaining direction) The
substrates at the pai

f. b | at i i 10
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to a positi Q&Ia@Ein he transfer arns of the 15 transfer neans through the
intermttent rotafion of the turntable. Also in the spacer collecting

sectpon, the spacers gfige aasiiales akesbchMuRiR WRNHRboAd Fh s Aidebiéd Qpwhs and
a turntable is simlarly usable for the spacers. In the above substrate

feed devi cethesub@tarestidn be dirkEtBLant ROth BRgihé PrédesdRARS sithé Bribieras khgnst er
arns alternately in front and rear directions with a fixed angle, 20 not
only the sulbstr¥esthobhel faats w6 noaed bsideldupin, etk abbeiteasiaiuid borevareed to

al i gnnment transfer section, but the spacers can be collected, correctly and
ef fi ci ent | yturdthedppd fates spverd beforafserttto thengignptentpdocelissks constructed as a
whol e as shown in Figs, 1 and 2 is used to obtain DVDs. A substrate Da and
a substrate Db are usAdpaesribinsertedeeveandhe peduonilaterd sibstratee praybsts paoush Da,
Db are formed, of transparent 25 polycarbonate resin or the like in a

f und@ment al Pﬁ/‘héé‘#hﬁﬁ'ﬁte&hape al though materials and structures of recording

ayers are 0T erent o Tie gRILLack iy SrRSt LS, ROIBLLSES B ERLIRLe
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accumul at ed. (SuUbstrate accunul ating section e substrafe actunul ating
sectjon 10 fudstraePdd sp@ers wnrﬁeamkﬁﬁanﬁ%veﬁéap%ﬁ atBinafRl\Ewith ke iisel oT thd¥bove

hori zontal direction. Supporting struts 15 are set via a suitable distance
al ong an oudupporting 6troff er ence of each turntable 12, 14. Substrates Da, Db
prepared beforehand are piled at the supporting struts 15. As is shown in
Fig. 3 in detail, di sWhshidpedcsubetadstubstrabs ane thbehrehmeyed frem the supporting

strut, spacers are taken out and collected at a different position, so that the spacers can
be re-used.
20 A general transfer means for sheet- or plate-like members can be
employed to take 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
25 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, an armor a

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



15 20 25 sequentially fitted to each of the supporting struts 15, and snal
di sk-shaped spacers Sa with holes are held between the substrates Da
Surfaces, particularly, recording faces of the adjacently upper and | ower
substrates Da are hence prevented from bei ng danaged t hrough contact with
each other. The substrates Da are accunulated with the recording faces,
nanel y, bond faces directed upward. An outer dianeter of the spacer Sa is
set to be smaller than an outline of the non-recording part at the center
of the substrate Da, and therefore the spgcer Sa is adapted not to be in
touch with the recording part of the substrate Da. The spacer Sa is a
plastic nold. An urging neans such as a spring or the like is installed at
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Sh. Supportin ruts e erected simlarly along an outer circunference

of the turnhédHagishPmyy Be tncoupdratet @s ipaft DN ER trddSRArSHASRESs1DR a5 Hik ar e
sequentially fitted and collected at the supporting struts 15. (Turning
transfer meansgydy ofsheliier, aadgedat al endparfiatth@dowhstedaarof the trangfeding 18 i s
fitted at a position surrounded by the substrate turntables 12, 14 and
spacer t ur niesivesefiBateiyhiroin thetransfatipgtdevicabl e and novabl e up and down. The
cross-shaped turning arm 18 has four arnms extending in four directions
outward from a turni nfhetesénsed Qubstratelieheld no eonfrorit ¢hef adjacear substrateryia an
integrally in any of the right and left directions. The turning arm18 is
10 i nt egr alintgryaby eGheinterwel f&@bmswtrms/mg beve maymet he eguad ta an Mtermalamieendown
e driving of a turning,shaft i Vi ng] notor 19z. Leadi ng ends

gfcﬂ?geogﬁa‘gswtrﬁﬁéa@rf@@@% apeReLURMiORS ‘gﬁrs?ﬁ@g #fe | ocated i mediately
shove the sibatrai o o BB ERUTUALT L AT LUROBEE 15, g0
| cat od (RS eoRh St 15 Ein MM LIS AL ANIER A A0ARR, BERTEh) 81 7O, 0°
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suction pl akeled@hg subltmbe. anefRiRleCheRxBsubReAtt 1B fidqiddMp SRUNSELE NOt
illustrated) via a vacuum pi pe 187. 20 Wen the suction nozzles 186 suck

t hesnon- r e¢evedisddnfadd ofthe ldadingetie@hd Hcel he tHRUDAlII@ORe. Da, the substrate Da
is sucked and held to the turning arm18. At this tinme, even if the

substrat e Déc)iFeed prddeestodrond pokitioed 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 i ridieipainnf substratesciaight tpcanfeornt 84ctbetbir iartbe dkmvietumad ri ght
and left. Mreover, 25 the springs 182 ease inpacts when the suction,
nozzl es 18QVERP&S arwippliedtorthe gormbpos&rrprbl@ttbq» samedttituse. oplthpeghsthemiain
nozzles 186 fjitted to . th uction_plate 184 is set sq that _the sucjion

Gk Baransii thestafe faceq

nozzl e canC°gtigdibermeved iy fiffersptiransieidngans the subsatss in thestatpfaced t9 eah spacer
CuPRl . ar f11E oRbbg LGPk or yrad & FRETLPrfee Fiegfe erbyemife SH00E FHE.
turning shatfpelfke v an?étp?gﬁo@fold 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
25 recording faces of the substrates.

(d) Bond process

The method and apparatus revealed in the earlier- mentioned



"As in Fig. 4A, when one arm(a) of the turning arm 18 is arranged

i mredi ately above the substrate Da on the turntable 14, the whole turning
arm 18 falls down to suck the substrate Da by the suction nozzles 186. \Wen
the turning arm 18 noves up, the suction nozzles 186 take up the substrate
Da. 10 Stage B: In Fig. 4B, when the turning arm 18 turns 90 in a

countercl ockwi se direction, the substrate Da caught by the arm(a) is
brought to i mredi ately above the alignnent transfer section 20. As the
suction nozzles 186 free the sucking, the substrate Da falls and is fed to
the alignnment transfer section 20. The substrates Da |5 supplied in this
manner to the alignnment transfer section 20 are sequentially sent

downstream (to the upper side of the_align inghe eesson 20 in the

drawi ng) . ;AL L Hirs1 PibTRatiemNar WQ gy/saa%ééiﬁ%“%m%‘ﬁﬁr m (g) inthe .

countercl ockw se direction is present iqrmqgo%ﬁ%%{a@mcéméastdb‘é%ﬂcﬁﬂ% Db on

the turntable 12, stlsge@ﬁr@“VakpﬁﬁofJﬁ) #¥He substrate Db in the sghme

manner. 20 An arm (d) next to the arm g})hc}@ngﬂg Qokinitse  AreBEabibANg s

| ocat ed i yrgh-abwh direhionere hed S ABIAS Sy iTed al ternately with the

substrates Da at the turntable }{51 vvilé,h%natbqlgidagomrtifthatdtargp@mlsgrﬁe spacer

Sa. Stage rGarpHetding ipenadnrotptEsync ¢ $urning arm 18 turns 90, in the

cl ockwi se 25 direction as shown in E{Ban 4@a¢alaeuxarsmt(cax)hqlg(s};’érﬂ°m?eg

i medi at el yraapedie terftrelemoy §HPAPEDR at the turntable 14 and ﬁsrtﬂCks and

takes up the substrate Da. | liehs%b%gﬁgum sdcheelsahetd by)WaYCIS@HEY o

i mredi atelgurfabov’éthﬁh@ldﬁﬁgfﬁlﬁgﬁ fransfer section 20 and feeds the

substrate Db to the alignnment transfer section 20. At the alignnent

transfer ssetiPbn 20, since the substrate Da supplied ear laijrﬁﬁnm§5 noved

downwar d, the subst:ﬁ? e g)dn'héop{lhggammgpﬁnetshepm&fﬁ?lggm Q3 f84Next to the

substrate Da. An ar %‘%5’ present immedi ately abq(ﬂlve tbhg bssgr?&grt@e‘ﬁb'

al ternateli( g'ed 5e%ﬁytlﬂl%e%@ﬁtéésminmn%t°t g% ¥ At'abl e 12 sucks and

takes out tH "%‘pa@err . "Thé& arm (d) sends the s aC?ﬁl'eéaﬁ-l%rﬁtﬁ@ﬁlbtﬂﬂﬂﬂt abl e

16 and ins%rts tEl%eel%%?fﬁmd%ﬁa@eﬂslvdlesumwbﬁrh&jsgersﬁ ¥S of the turntable 16
t he

t heleby t o %8BY4eR spacer. Stage D. |n, Fi.g. 4 dde reduced tyatr m 18
integrally ﬁ%&'&lﬁar\%o iWhehhBe a&esiaamwﬂl%fiz@ﬁ é’g‘aa‘fe?"efép?g% ther arm(a) is
brought to SPove the ali gnment transfer sectl &p%tgb@gagubsﬁneieéﬂlet he
substrate Dg.d0ss et dkidgoheged adhesye £PMER B 108K D0,

part after the adhesive layer is formed between the

described later.

ive di ing section
As an adhesive discharge means, an adhesive discharging

scharge nozzle shaped like 2 hollow

20 equipped with an adhesive storing part and 2 di

needle is set

i seofa
in 2 manner to be freely moved forward and backward with the u

ng mechanism. A

1 ike operati
cylinder mechanism, a motor-gear mechanism or the like op

g i 1 i ection.
heating means for the adhesive may be mstalled at the dtschargmg S
€ g

i entric ring
If the adhesive is injected between the substrates into a conc

ve is easily expanded uniformly

25 with the center of the rotary holding panels, the adhesl

in the whole radial direction.

scribed hereinbelow may be added after the above bond

A process de



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

al i gnnent transfer section 20, the substrates Da and Db are 20 sequentially
transferred to the downstreamw th the bogg faces turned to the front.
(Al'ignment transfer section) As shown in Figs. 1, 2, the alignnent transfer
section 20 is provided with a conveyor 25 for intermttently transferring
the substrates Da, Db in one direction, for exanple, by one pitch |onger

t han the outPé?Cedt-ameter of the substrate. 25 Referring to Fig. 5, the
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supporting geeédpdndidd t¥h rétatiénal Bee@nd AMCMRESSST thd &dHebiv B 104 Sehafded 0dB frdht hi n
a perpendi cul ar "plané and is novable up and down. The turn-over arm 23 has

an L- shapedtip) cuter cieumfersacedf THeirstati6miapeddis hBjubRl G a Wirlgh of Beveral
non-recording part at the center of the substrate Da, Db thereby to hold

t he substr atimuRmdspm. TThethitknesy of tharadhéidvd lagards detagninbdby oharegteristies of

ext ends si deways, bends at a side of the conveyor 25 to be parallel to the
conveyor 25thentsed agiesivieant sbyrotationalespeedsi ng supporting section 24. The
reversing supporting section 24 is arranged at the |ateral side of the
condByor 25 for supportliheysh the substratescan berretapsl at high ypeed whide held dyahe
position of the turn-over arm§3, the substrate Da _carrjed downstream on

t he conveyofotaw holdipg panpls #the hend pRsHiqsy @ dexicaspesialixdegigned, rrtw«yr@mag

ti ti 2 i t th ith.the t - 3, h
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respective : bstrates Da and Db are faced to each ot her.
As will be %gggpf%g%s‘?eg%%ﬁre?q% Fer the substrates Da, Db held opposite to

eaclysot her ﬁel)q-r%&trﬁégesgfb Rt p&¥fioPr ocess, the turn-over arm 23 is reversed
again and theée reversing supporting section 24 descends to return the

turn-over arm 23 to aBp¢isalty, @gerérabeam3erideeice dornisanerliké members is used.

There is possibility that the substrates and adhesive layer are shifted 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
25 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



(Bondi ng section) As in Figs 1, 2, tw bonding sections 40, 40 i.e. 40-1,
40-2 are disposed 21 at a side of the alignnent transfer section 20. In
Fig. 7, each of the bonding sections 40 has a pair of upper and | ower
rotary hol ding panels 42, 42. Al though not shown in the drawing, a rotary
force is transmtted fromone notor via a rotation transm ssion nechani sm
so that the rotary 5 holding panels 42, 42 rotate synchronously in a

hori zontal direction. The upper rotary hol ding 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 fornmed at confronting faces
of the rotary holding panels 42, 42. The vacuum suction hole 43 is 10
coupl ed to the vacuum source_(not shown). Referring back to Fig. 7, an
adhesi ve fe&bchwahayits mliawer fceer amewsprieirqurterestizlrapd fasedoliihe jparpsisabsirate 42
in a freely,novable fashion in a back-forth directjon to_the cgg@er of the
hol di ng pané used $0 hold and tragsfeetie substeatesiriled ¥13 the@besitthe i W PrefemaleA Fini sm
44. The feed cg%?i m 44 has a di scharge nozzle 45 at a horizontal 15

| eadi ng endHEF 5“58‘41?55 @’Y%é’y% é%ﬁQfémPF"éPrPéafBEé&ﬁeir)@até‘?{ﬂordﬁlﬂ’?-"tof

Lhe O Schar gy aatel o 4% REEALEN. lr BRTLES, BRER: By A0y il 65keS, 1
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this time, Ly B are forcibly deformed and corrected along fl at
surfaces of t %%}lo?g?iﬁ%@gﬁnel s 42, 42, thereby inproved in flatness
accuracy. Angfﬂg&ep?j)ye@sg is supplied fromthe discharge nozzle 45 into an

i nterval of e substrates Da and Db. The di scharged adhesive g is in touch

Wi th the upper and 25 @ieblesuitingdatiRs if¥mploed inconfermiRvith the kifpefthand
| ower substrates Da, Db are synchronously rotated in the plane direction

whi |l e the aadltesiveasdl. | Fodimtdnee dadhd cazeof tie adhsgivecapable ofBeingsel iy 45, so
that the adhesive g is applied annularly.
10 ultraviolet rays, an ultraviolet ray projection device is employed. If the adhesive is a
type capable of being set by heating, an infrared ray projection device is 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
15 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.
25 (Substrate feed device)
A device described below is employed to feed substrates to the alignment

trans_fer section.



Then, the upper rotary holding panel 42 is |owered to narrow the interval
bhet ween the substrates Da, Db as in Fig. 8C. The rotary hol ding panels 42,
42 are further rotated synchronously. The annul ar adhesive g fed between
the substrates Da 5 and Db is spread along the interval both to the center
and to the outer circunference in the radial direction. In consequence, the
whol e interval of the substrates Da and Db is filled with a uniformthin

| ayer. (Holding transfer section) In Figs. 1 and 2, a holding transfer
section 30 transfers a pair of 10 substrajgs Da) Db fromthe alignnment
transfer section 20 to the pair of bonding sections 40, 40 while keeping
the substrates in a state with the bond faces opposed to each other. The

hol di t f ti 30 i i dwitha't bl e t f 32. A

'eading end of t het r AREAETIes il Ba el e RAteR R Rl g e g o and | of

bondi . 40, .40 e 17

secti on 20. a8 niegipifife i BelmEBT ks BN ARG A B 3T ipal b Pope

t i h 34 ] t : i i ti .

Sucki ng. partecesiirecied S i, @ spitel Bl ifn e dfe ML) 20 ng
d of th : i t.S; t

acuum suct] e e e 4 A i e R AR Rl ot o

Da, &b. 20 Mﬂoﬁ%rhbﬁﬂﬁ fhe s@hsMafed dnd shARES Gvﬁféh@@r&xviﬁfegratllﬁ‘%ltﬁgaﬂér.a“ﬂxe‘ ower

substrates Da and Db faced to each other at the alignnent “transfer section

20, and sl i gt dfysubRRel astunildingRettiodshee aisp&eaaﬁe@o@g osie dae&isR@feRd i al |y
sucked by the sucking parts 36 of the transfer arm 32, then noved fromthe
al i gnment tmadiakfoar dectidne o 2 Gurhingtdeatehof thengntfennrbtng, witletthospadér At this
time, the sucking parts 36 contact the 25 non-recording parts at the center
of the substolletting seatiorDis.in Phe diffesent fdectaomardthh elignmentittaasieosectiontis seg in
substrates Da, Db is turned and inserted between the rotary hol ding panel s
42 and 42 dhe ramainagdirsetierectThersubgrates g3herpair of wibsirate ageumuatingsseqBorsd up
and, down, and noreover the sucking parts 36 are freed to rel eas; t he,

subt r at es ¥pmaltenpatelyriaken g by shetyansier mepngagd sentte the alignment taansterseetiany
vacuum suction hol es .43, 43 of the rot grs/ hol di ng @an.el S 42, 42.

(H gh- speed A Shafane R, the ppasespreryTies 10 e spacer salieqtiBe 5P ages 58, 58,
i.e. 58-1, 58-2 are ranged .adj acent to the.bonding sections,.40.,40, i.e.
4051, 40-2. “The substiia ooty B RS BF el Pl AGa ARR AN SR aliBuicpr o8

th bet h 8 ' b
Suct i on holoueebs Rl BLLEATAR, oI BOAN o FpRAT Ak AR 8 Y

10. The rotghmyabhd Adeis TelyStubRbRl Ry BOSdH %‘Egbéiﬁomﬁf fhetRhSfer Qfmstm% i ke,

with inpressing 10 a centrifugal force to the substrates Da, Db a

adhessi ve g trafsfet Mahns thFoiRNRS invée ntttér rStafieRef the tiffbut seintbydpaieence and
adjusted in thickness. (Setting section) Still in Fig. 2, a setting section
60 i ncl udesoleating\sestion, the spasdrngreanc@hhilapdiin oneirowwat b phnalitaof vdws and ol et
projection section 62 arranged at a hal fway point of 15 the conveyor 64. An
ul t ravi ol ettumptabjedis sinniterlyeedableifonhsspeceas an ultraviolet lanp or the like is
fitted in the projection section 62 to project ultraviolet rays to the
adhesi ve g between t Ao thaahove selstramefead devibe, simpls by readprosetingfae &lansfpt i ¢
conveyor 64. Since the substrate Da is transparent or semtransparent, the
i nsi de adh&$RoEWEhdaur ts@sgeé@rré%/@l‘ﬁpraefekme fiont ang fear directigps With @@#@agh om

S‘S%gbf y oty %%%u_ﬁf"ﬂ'ratﬁ%@féq”a@rp@?%ﬁ b Singied e @hife tﬁ%ﬁﬁaﬁé‘x’%ﬁ eifee ]
ot or i 1 tenr e ik SR 8] 8RB REMERR, BGRr b ARE e i SR hi ah s equal
to or longer than t hoy flshaeenp DRI AbepHE AN LG RIS SN R, sect on

62, in order to avoi ranster sto ubstrates during the

proj ection ghdiyrdm Figﬁ 1P ?ﬁtdsé’c[‘toscﬁﬁiih%'vﬁg.- Xhepstihepadheasysudid Bbagd by

the projection of Ultraviolet rays, the substrates Da) Db are united in one
bOS%’_ t h)er ehyeditd coRRhRR: aftic@APdiskal THE lbsfrates DAADD hreafsthed ofS@fispaenpri or to
setting
25 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



As shown in Fig. 2, between the bonding section 40 and the elliptic
conveyor 64 of the setting section 60, there is constituted a transfer
section 50 prior to setting. Two substrate holding arnms 52, 52 are nounted
in a V shape at the transfer 5 section 50 prior to setting, which turn
integrally in the horizontal direction. Specifically, in Figs. 9A, 9B, an
approxi mately U shaped substrate stage 54 is forned at a | eading end of the
substrate holding arm52. An inner circunferential edge of the stage 54 is
brought to contact outer circunferential gglges of the substrates Da, Db
from bel ow thereby to hold the substrates. Each substrate Da, 10 Db has
non-recording parts x, y at the outer circunference and center thereof, and

3 pecor di ng 1 perdsubl n%ttge 3 QR0 ka3 BRGRASMAnRAL St 2l forl 'S

substrate stage e ‘But er

¢i rcunt ere”gtj‘grﬁﬁ%ﬁa{f El?ers gﬁ? Bﬁm?ﬁtbadn%% g{éﬂs% égﬁh ?Ar%%‘@ d at

the center tage ro e su e holding arm The

center retaijaifigstak {]srl)?Q)B withRAGHh&EEVd Bt 15%@&?]!{0{1@@' 107 s@find heldABestiiDHY) I at €s

Da, Db to prevent the Substrates Da, ting in the horizontal
direction. {R@viol& risSAARA ec'iin%%@txo’iﬂ‘m?ﬁﬁﬂ%ﬁ&&%ghﬁaﬁd@ct@fe@dﬁh@:ﬂ‘%@@ anda of
the substrate hol ding arm52 can be noved in both directions where the
stagés 54, aftoptical éiklesecuintul addseotibe B0 avhdrethe opfid dskedrd dcoimanedd. ot her by
a known driving device such as a parallel chuc 20 The substrate hol di ng
arm 52 cones(Sabstreé hecuimmldtimgalectiorf)h only a | ower face of the overl apped
substrates Da, Db hol ding the adhesive g therebetween to hold the
substrates Da, Db. Thibs subsgnateiaccumelativgestioe 1§ has a eaipef éuntablepd2s 14 bul ges
out at the outer circunferential end part of the substrates Da, Db, the
substrate hwhighsgn amvrsmeri@méentebm@tmn t SupnPrting siruthdS arstviaa sgitabls As
indicated in Fig , one substrate holding arm 52 is inserted hetween the
upper and I@)‘W@P“r%%&%ﬂ %FHF‘F@“%%&F%OQ?CEW@%*Z’tlﬁe subgirates a8 on 40

th hol.d t he adhesi to th bstrat
Stagl 54, FraBtabeBHE LB lat et e\ HPPRUGE ASE P t Ur ned to above fhe -
hi gh- d t t 5 | d .at f~l he
Cect on 40 and setti igcbaRpr e Snabm fkrnERetbarud PA MR #E e
ERET R i A M e A
form ng theyh ﬁ@l@?@re"}leidﬁ'bét%eﬁﬂ@sé@sti‘a?es%é’u%ﬂrfatc@s %Qﬂi‘éﬁlarx'@ere'abﬂil'hosﬁﬁ@sd

rotary stage 58, so that the substrates Da, aré transférred to the other

substrate hertHé ﬁkﬁa@hﬂ}r@g{)er‘dﬁdtl@w& sibsfrRes Dbarémcwmbﬁtawohpwhmg arms 52
formng the V shape are turned in the countercl ockw se direction, whereby

t helsubst r adaasagké thr&lictheontary witheeadlh) othdh e STheesub stadtps Db ark adaumhlaoddnesls thet t he
hi gh-speed rotary stage 58 are transferred onto the elliptic conveyor 64 of
t he setti ngreserdingdacedOnantaly,tboaddedes dirketed ppwalist rAat egediamelsr af thelspadgsondi ng
section 40 are sent to the high-speed rotary stage 58 in the sane nanner as
above. ThusSatlﬁéetstetbGtsmH@rsthmanwlngpﬂtM@Opﬁeccadesqav@tgletmwéséthﬁeen at

the 15 bondi i on 40 re via the eed ofary stae58 carried
to the sett%UEgraée 1’814‘89’6 H@espe?ré dﬁ a&@e aatto b tagchpih ahe EREENSat

B R R BB T ane T o v
secpjons 40 to fetch Mgrgsulfgbr%teerl { Sigh an sbeng orl}%e like is installed at a lower part
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



20 hi gh-speed rotary stage 58 is disposed at the m ddle point of each
bondi ng section 40 and setting section 60, where the thickness of the
adhesive g between the substrates Da, Db sent fromthe bonding section 40

i s adjusted through high-speed rotation. That is, when the one substrate

hol ding arm 52 of the transfer section 50 is | ocated at the bonding
sections 40-1 to receive the substrates fromthe bondi ng 25 sections 40-1,
at the same tine, the other substrate holding arm52 of the transfer
section 50 is located at the high-speed petary stage 58-1 to receive the
hol di ng substrates fromthe high-speed rotary stage 58-1. Thereafter, the
arns 52 turn counterclockw se, 26 and then, the one substrate holding arm

o7 ol 118 6 RS LARL T RS B8 SN SEAG A nd B8P, 2L
hi gh- d - A h

o 5P Ty A B8R BB 8 oA AR TPy BB L RIS oo
I's | ocated sﬁt %%e a%&%gée%i&{lﬁ?ﬁtt%@%& ?&le%f’edtagtﬁé %Béﬁ@g{sﬂgtssl‘ﬁb“ rates thereto.

Ther eafter, n countercl ockw Se€, n when the ot her
substrate gﬁlqu s %?eaﬂg the transfer section SOis |located at the
bondi ng secti on@gﬁ -ggrto receive the substrates therefrom at the sane

timg, the one SU_bstr%seshbe)ndhwgsarlnz,i%reis-m?eémnﬁg 8fm 3864 fitéd ;Q 1S
| ocated at the high-speed rotary stage 58-2 to recefve the holding

subst r at es pbiiftoesnfountied by eesubledte nirhQbRE T8, DPadd/ipacer tagiable 86, watileh fshen,
the other substrate holding arm52 holding the substrates fromthe bondi ng
secti ons 4fredlyitarnableaind dnatablehs dridgtovape ebherwbd Srshagddatgenin@an 1® has fonsf er

t he hol di ng substrates to the high-speed rotary stage 58-2 and at the sane
time, the emes subtrslingindohotigéotignsontvied froindi humingehafub® arthe eentén obhehe hi gh
speed rotary stage 58-2 is |ocated at the setting section 60 to transfer

t he subst r fusgrmsturn éntegrally imany, ofithe rightanddeft direetians o c khe seningaemdBdh when
the one subpstrate holding arm52 of the transfer section 50 is | ocated at
t hé®bondi nyitesraly Byediop and down by meyingdie suming et d SMpArddosRssHA
sections 4Q-1,. at the sane ting,, the other substrate hol ding arm 52 of the
transfer sHEqriyingsef 3 wmipg shafyydying motef % speed rotary stage 58-1 to

i he hol di b h i, gh- d 58-1. Such
;ﬁcg;)\ésati gn gr e? 28 ?’gﬁcgtﬁé g’fﬁ‘%ﬁ‘lﬁ*ﬁ%@“ﬁ"ﬂiﬁ"&%&f% 'tes ?Hehgﬁ%ﬁl&%tggge%rfenspect |U(rzlg
section) Tﬁ%aﬁ?ﬁhﬁﬁbg‘g&!liﬁb@&tﬁe§ Era{egw Hﬁeacks_!%%ﬁl'a{ég at gﬁthﬂm?ab@é)s 012N

i nspecting section er “shape and an I nternal cture of the

optical di gid EheAtai 11590 ReltBhtalAd He Y@l%&ﬁ/%lbyt hed @ PalifdlendiofkheRenBintiRPsheor NOL

is judged at the inspecting section An i nspection equipnent  in the

i ngpect i ngamehigrednt tbove teialinniear famferseetidozo. general optical disks.
(Transfer fromsetting section to inspecting section) 27 At the setting

section 60, the opti @aalindica&d I Figs3, awyctibn plaghl 84hie moluhted\at alledingrlopect i on
section 62 is taken up fromthe elliptic conveyor 64 by a transfer arm 72
whi ch is | etdpat éfthe)tiwhingadmds \ehepnngsii 8Fiiga nicvable fashioroin thoup-dbwase t he
substrates when the transfer arm 72 is reversed. The transfer arm 72
transfers g@ifetionopSueicn npizales D84 aretfittediad s dowerres ofghteudtion plase 18bwhishor 74,
The transfer arm 72 is freely reversible _about a horizontal axis thereof,
and accor d¥'RGPYPled P FrivduhBicHpr seufre (noyillustresed)vig a vaeyusm pigetl§ 7k eepi ng t he

optical disk in a hogi,zontal state or ve e optical, disk in rall el
af% r reversing the g‘blef]é § S4EHeR .’1017‘733% @%cfélﬁ &%{egofﬂglgcqaﬁbaggl%@g%ﬁ,
controller t net, the, t.ransfer m,72.1S. [eV ab .t he
hori zont al Of;tg gé‘mj%a{]%?’ gfé) sug)étﬁ%tﬁ g?ahla S e? ﬁggl%Flgéﬁ éqeﬁgﬁn?ﬁ%%?%t cgytlﬁ—lbsr
exanpl e, V\@rﬁg, és}aﬁ itARE @ﬁbs?r%ésfsﬁ AlsBifted 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,

25 the springs 182 ease impacts when the suction nozzles 186 contact the substrate Da.
An outer diameter of the suction nozzles 186 fitted to the suction plate

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



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. \Wen the upper substrate Da is alum numand is not
transparent and the | ower substrate Db is gold and is light-transmttable
i-n anot her production kind, the substrate Da is revered by 15 the transfer
arm72 while the substrate Da is being transferred by the transfer arm 72.
The horizontal conveyor 74 can intermttently transfer the substrates by
one pitch longer than the outer dianmeter @§ 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.ag95$h§r§£ciprocating transfer section 76 has a reciprocating
arm 77a. A l'eading end of the reciprocating arm 77a when brought to the

downstream Bt ol gg i zontal conveyor 74 takes up the optical disk
D. Wen the%drjg%i pro?:atln}r% g‘?ﬂ 77a turns horizontally, the optical disk D

caught by the arm 77aAssha@mtin F mﬁ-“ﬁﬁﬂ@&fom%}aﬁ%mxﬂﬂy 0. ]:%Egé@%tﬁ]cal

di sks D are sequentially supplied to the 1nspe section rough
the reci proewdry96° altératelly righe aad I8f7abdut HEMnHHRRQEUCt col | ecting section)
< .

A failure product collecting section 78 is fornmed side by side to the 28
i nspécting Segeidon 70. Anot her reciprocating arm77b of the reciprocating
transfer section 76 reciprocatively turns between the inspecting section 70
and failure product cAklieEig. g, seh onnartB(a) bifehe tafing 86R1 8 Mgarfdrged 70

reci procates in synchronization with the reciprocating arm 77a which

reci pr ocat esnBedigielyrabowe theowubsteate Bla anahe tyntablé4 4arhe windpaghingaraestapg 70.
The optical ,disk D after conpletely inspected at the inspecting section 70
i s caught bYOWhE susk thersybstrate Dadyihe yustign doezlepitar | Whess therterhingarnm &8
failure product collecting section 78. Depending on an inspection result at
the i nspect PREFSHP thesHctan nqazles 86 takeupdhe pubstrpigdded to be defective, i.e.,
defﬁytive OS(E]}E cgl disk Dx at the collecting 10 section 78 is noved to a
failure pro et “accunul ati on section 79 by a different transfer means and

iled there. (Opticaly.di Ilecting .sectiqp) An optical disk collecti
Pection 80 i s arr anged il B SeRThe FRhiRE Rien IR korag 9BBkA £ Eoroirocinvis, | ur o

duct coldigeti i e 82 is set in the optical disk
ol | bot | ng e B IGEBHRS Hittaudt ) hEbh B RudBehdg it abPth begs © °
stand al ongiighmehttRinsfef SE4hONENSR 1 sicin hbE Al e et of. ¢ he

optical disks D are fitted and collecte e accunu tufntabl e 84

col | ecti velsybsitane DngiBpades fedS6 thesalmhmanoRshsReStdRNIE ML A
spacer feed arm 85 reciprocates bet%een the turnt algl es 84eang§%£zg§581§% The

r eci®pr ocat isnpplieddmsfiemaseerttp oire aligniest @irmferaedtiel 70 46 3bduedtialyReh? C

reci procati ng between the failure product collecting section 78 and opti cal
di sk col | edomngiresstito the qper sile of teiaigwuentitragstar sectidn 2060 tiprdraaimy.
synchronously with the reciprocating arns 77b, 77a. Anong the optical disks
tenporarily stored i dtihs timg pypen ﬂ%@dﬂ@@ntzgtmrhe(@b imthe souttembockdisegood

di sks are %ent.to t he sypporting struts 83 of the turntable 82 through the
reci pr ocat CYEHFBF BIFSHH "?‘H@dfaég}’ ghoveahe supstiai Dtren thetumtale 123puckiag add sk D

s laid 1o fhg SYRRABAR Bbithe Bmllnnh, tur Nt Akl e

20 An arm (d) next to the arm (a) in a clockwise direction is located
immediately above the spacers Sa piled alternately with the substrates Da at the
turntable 14, with sucking and taking out the spacer Sa.

Stage C:

When the entirety of the turning arm 18 turns 90° in the clockwise

[g]
(S]]

direction as shown in Fig. 4C, the arm (a) is sent to immediately 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 immediately above the alignment



Substitute Sheet - 11 June 2002 29 82, the spacer feed arm 85 cones turning
above the strut 83 thereby to pfacc the spacer Ds on the optical disk D.
Optical disks D and spacers Ds are thus alternately piled and accunul at ed
at the supporting struts 83 of the turntable 82. The spacer feed arm85 is
5 refrai ned $om operating if the optical disks D alone are to be piled

W t hout using spacers Sd. After a certain count of optical disks D arc
accurul ated, the optical disks D are sent altogcther for shipnment ar
supplied to a next process. The above opefations arc 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

?é‘z’ “The sublieRiPesiRiad fel FERs ﬂ%%fﬁ%“t%@ﬁ'wEf%ﬁalex%ﬁﬁﬁi@% SR “r&z 3
ol 61 ng 72 sfaél% Pangf R ocdd AR e ERMBRPE D o tﬁéﬁ%ﬁ“%@'l%@%fwe 02,
transfer Se%\lvﬁ?a?ﬁf’tlﬁo PQE&E‘E@H?%&&%&%X’ &p%&@axﬁ% dbnell t%*l gﬁ{e‘ﬁé’:‘ry

stave 58-2 I'ng section pr o) ectieons sec I'ansf er

arm 72, horizontal conueygy (c?é)esérﬁqm&%él rleoxFer ﬂa@%é@éer?@&ﬁl’té?ﬂat@l? pile

|nspect|ng section 70, fail product col ectln ction |caF di sk
col I gcting waattHOSULRHateY BB MhStEithR lﬁquaé%aftax&eb%usuﬁtspmr Bsdes | 86,
vacuum suction source of the vacuum suction holes 43, 58a, vacuum suction
source of the 2Q suckiThe asi¢H) R8s harspacedBa tathd toinieble Ue¥hd BSerdy the gpaveect ed
to the controller 200. The controller is also connected to a database 201
st ori ng t heSartmutheisnppquting stants] Seofdhé tuentablaribitherelblatoacallectithaspacenponent dat a
and product kinds, and a nenory 202 for tenporarily storing the input or

cal cul ated $tagaD: The apparatus has such an additional feature that the
controller 200 25 controls so as to allow each device to be driven under a
speci fi ed condition wieFig. #Rewberthertumang arov] & integralourpy Wilnthe devi ces are
prepared to performthe specified operations. Speci~cal!!y, when the

Bl ve o saunisiclopkuise HReGIanEe armmi(al s prousbt saiove ke ighimet ﬁansf@b at each

fLetPEaﬁSP%{ﬁ?@ﬁ?ﬁé‘g@asgf‘qeatté%s rars&wtt&e“%w%‘r’rie&%&g}na'f%rsg&?a%h%ﬁsDL&VT‘J
i I

a;gnLOSIP?aig?EPEed tghéﬁgnﬁ5Q§&%g%q§e?%aneQﬂ%iqgg§§X§bNggc I%? g Sggive
g is set '%ﬁgrlés&géﬁ%w@?é@t{)&% t&ﬁﬁ EESS Tﬁn a{gﬁag(rdg%%hi{%e%?g ‘Bﬁ%xﬁﬂf‘e

substrates not be uni orned er to avoid such an
|nconven|quguﬂggq4pontrolIer 200 can control so that the substrates Da, Db
are transferred to each of the bonding sections 40-1 and 40-2 after the '
holi ng transfer sectBothe3fpetiticisiprocediassinsagds, A ardush DhthepabdratatDa y
stage 58-1, 58-2 are prepared for their operations. It is nore preferable
that at t haandtDbmretdmerrmeﬁly caughs ep fioanthé Quingabjesd gand d 2ftobe sateo tieng t he
substrates fromthe high-speed rotary stage 58-1, 10 58-2. As a result, the
t hi ckness dilignmentittrsgensecticn 24, uﬁlehewéewattre Seubls aftentused ergreoliectediatghy

uni formed in the continuous manufacturing production. Additionally, the
control | er tegwatladécontrol so that the substrates Da, Db with the unset
adhesive g is not sto )n the setfing se n 60 bef et substrates
are passed through t h‘gpﬁ‘let"’ﬁ%’?‘ﬂtéfa“ﬁéeéprg g‘éét“?%’ﬁ“ﬁ g&?ié?e to nore
surgl y perfarm 0 e 15 Theref tro 00, can
oot ny ¢ neSRutly FERHERES (1 56 Go BB HB HH S e e v@r@mﬁ%nuf acture
t he opti cal, ,gl te accunul ating section 10 is driven when the
al i gnnment 6A% Bt eP‘%§§F?§%§§63.S prepared for its operation. The alignnent

transfer section 20 18 Giduiefh Mben, biVhe ShBhER YNGR AERUIN M jiBoigERGHHon 10

and hol ding transfer se el r operations.
hol di ng trangfnQey &re)@tfbpﬂlté%xﬂté‘n grtl'a‘ﬁ?fér e st J%{éswtmtohélﬂﬁéﬁfonsﬁﬁt I on

20 and bondi ng sectlons - are prepared for their operations. The
bondi ng segkk@pled By bné §1ta{ lo‘{xﬁé} thixeihelduter RNt Y b rithafbb@stesect i on 30, 25
transfer section 50, and speed rotary stage 58-1 are prepared for

t hé&br operati ons. TheRéfbrmdigrtg F & thernsubfiraZesi[3a, 5 e trandferted inea hradedvittg
transfer section 30, transfer section 50, and hi gh-speed rotary stage 58-2
are prepar estdreircoméirential 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



31 operations. The transfer section 50 is driven 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

hi gh-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 sgction 62 is driven when the
setting section 60 is prepared for its operation. The transfer arm72 is
driven when the setting section 60 and horizontal conveyor 74 are prepared
for their ogfr tions. %5 Rge hoty zont al conveyor 74 is driven when the
transfer afMFHFBCIERRe QfdRS s H&FF%@*& ansfer section 76 are prepared for

their operations. The reciprocatin ansf ection 76 i riven when the
hori zontal conveyor gﬁ‘,‘“‘i%‘%ﬁé‘@?‘t‘%g@ééﬁ Bﬁ&%? 2 %‘Fﬁ%‘?’%&ﬁ?‘%&g&e sgrgfzrp@ ting
section 7 ] i i | ecting section 80 are prepared for their
operati ongt.hegg&ﬁ“ﬁ%ﬂ%@g@'ﬁ%&ﬁﬁgggcti on 70 is driven when the reciprocating

transfer section 767@&' H%B%r%%ﬁis}nt%e&?‘%rt?}&w%r a;rxgg3f\9f-1ilch'¥'§sé§raﬂgum

col l ecting section s driven ent reci procating transfer section 76

i s grepar af)dQhe k&bﬁgr%%@tﬁmpgghgdr %%He‘%ﬁbg&ﬁtiﬁ? fafe! ﬁ%&%h%@&éﬂ Wih 8@ 1s

driven when the reciprocating ster"sectfon 76 and failure product

col I ecti ndowertat®of the sitiserald BRAVE Gnfl QrreVdiSing sORRIrBAZ S¥dtion A4 GeHiEH fignst O t he
met hod and apparatus for manufacturing optical "di sks 32 of the present

i nvent i on,andheverss tiRANASOVE ard 23UpPithin @tbelendivithr planeiand & moudisé uphad
confronting each other via the respective bond faces, the substrates are
sent to tHhevhond position in the confronting state and therefore correctly
and efficiently supplied. Since one substrate is reversed and faced to the
adj acent substrate dihedurn-oner suh 2B has as Lashaps! plangoad end REWSishsomgs &5 can
be surely held to face each other in a si nPIe operation. MNbreover, he

e

ovkr | appedousiith the @anveeording pagie ghecentsr ef thegubgratnPashb tharehyeedold t hout

the substrate Da, Db. The turn-over arm 23 traversing the conveyor 25 extends
sideways, bends at a side of the conveyor 25 to be parallel to the conveyor 25 and
supported by the reversing supporting section 24. The reversing supporting section 24
is arranged at the lateral side of the conveyor 25 for supporting the turn-over arm 23.

15 Upon reaching a position of the turn-over arm 23, the substrate Da
carried downstream on the conveyor 25 is caught by the turn-over arm 23.  After the
reversing supporting section 24 rises together with the turn-over arm 23, the turn-over
arm 23 is reversed to the upstream side of the conveyor 25, whereby the substrate Da is
held via a space immediately above the substrate Db transferred next to the substrate Da.

20 As a result, the respective bond faces of the substrates Da and Db are faced to each
other.

As will be described later, after the substrates Da, Db held opposite to
each other are sent out to a next process, the turn-over arm 23 is reversed again and the
reversing supporting section 24 descends to return the turn-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



being shifted or deforned, thereby inproving shape accuracy of optical

di sks. The entire disclosure of Japanese Patent Application No. 9-141958
filed on May 30, 1997, including specification, clains, draw ngs, and
summary are incorporated 10 herein by reference in its entirety. Al though
the present invention has been fully described in connection with the
preferred enbodi nents thereof with reference to the acconpanyi ng draw ngs,
it is to be noted that various changes and nodifications are apparent to
those skilled in the art. Such changes amg nodifications are to be
understood as included within the scope of the 15 present invention as
defined by the appended clai ns unless they depart therefrom r - 33

CLAL1~I S Substjtu% Sheet - 11 June 2002 1. A method for martufacturi~ng
optical di 2k&si§Q giﬁﬁ BEMERE WA SO thst r at es vi a an adhesi ve, whi ch

i f lij pi bstr. be .pajred wiih
comr| e Proceses Tn Ll MBI HERIBL LR PE PSS B
h i 1 at } t h, ot her. i | i .nd
coch pal bR T AR RS0 T TR AT BDS o
e, oot S L kPSPPSR PR D

intg an i ntgfdval pﬁfas_t@%w&%fers?ﬁa%oﬁag in LIRSHARRE bRectRAChTRE bgﬁﬁrﬁétayﬂe

bond position, Teducing the 1 nterval and spreading the adhesiv aradi al

direction Whidiy paeP42 RAnSRA Ul doRESy the@Ufish 8f £ §lirer A¥tianBim éfe

substrates, thereby to forman adhesive | ayer between the substrates; 15
(e) supportikeg frombel ow a | ower substrate of the ,pair of substrates
confronting each other via the adhesive |ayer, and sending the substrates
fromthe bond positi @ itlosteatakin deasl ihiRig; 8 A, Vacah sudiipnthotesadaes formed ayer at
the set position to unite the substrates in one body, thereby obtaining an
optical di sénfrontingfaces @f theatanyholding pemels#2] 42 Thekachumrsutticn sde 4pissi ti on;
and (h) inspecting the optical disk. 2. A method of manufacturing optical
di ks accofennies toghe vaguamisousgecingt showm- process (a) incl udes process ol':

ZS (a-1) sequentiall ilin nd _accumul atin' only substrates of the sane
kind ampng the pai rsﬁeg«mng g%&(tafzs- appé lfﬁtvgfyec{ IREBIGISHUL tsiet %@Em at ed

T B D RS P R BB T A BB o
wh [ I h b o di f th
A T oned r ol ik ERERaIbE R0 AP o A AheSieds RnATRMRABAIRARLY, O g

substrate gl fA&qakk Inefd fe(rilﬁ) ! echardis?d ﬁfagtaldﬁs%hmgﬂb%il% %%ﬁt%ﬂ%z%gﬁi? A met hod

for manufactdring optica S aecordi ns any ofié o wher ei n

t hesadhesi kgading eh@ eherdtTub AlsbiarbOtHeNRANBIRCLSH A 1ddin® end part'St thedistiRdrge
manuf act uri ng opti cal di sks according to any one of claims 1-4, 5 Which

further ingdaztkess. bet ween the process (d) and (e), a process (d+) of
rotating the substrates hol ding the adhesive | ayer therebetween in the
pi ano di r e(@pevatianieibebgingaeattinist a t hi ckness of the adhesive Layer.
As indicated 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
25 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



6. An apparatus for manufacturing optical disks by bonding substrates of
each pair via 10 an adhesive, which conprises: an alignnent transfer device
for aligning and transfernng substrates to be, paired with respective bond
faces turned to front; a turn-over hol ding device which tonms over one
substrate of each pair of substrates adjacent to each other at the ali;
,mment transfer device and holds the one and, the other 1 S substrates of
the pair in a state with respective bond faces faced to each other; a
substrate feed device for feeding the pab% of substrates to a bonding
device while .. holding the pair in the state faced to each other; ,. the
bondi ng device including a substrate hol ding device which holds the pair ~f

substrates fed fromthe, feed devi.ce in a state faced to each other, can
change an i“ﬁ%ﬂif} I5°c5$at2’t‘)e ‘E‘ﬁ'@s‘§ﬁl§§f ARplied aé?ﬂﬁlaaFlet ate the substrates in a

I di i on, d hesi di devj whi ch f |
Forvar d and r oaf war d TGS CPRA PP ) anSaROS A (9V4rES 1 REFFORAAT A of
adnesi ve:  QepranCecrOHEPCR PR bt ARy T (R OLERERtE L e ow o
| over subskLAle Ol WnchR Ak, Ofrhs URSHAALER0L L3k ¥lidebtheANBGRIY DAL e
ransters the'p fe g de

bondi ng device an air fromt ondrn vi'ce 10 &4 setting

devisce; th ncgei):i%]gﬂeﬁea%r?geth hiefyaP o th &m‘;‘%ﬁe{@‘o &%Yﬁ‘e%ir&mfe%%atiﬁ at es

transferre transter device thereby to obtain an optica I sk of the
uni t ed subgie radigPdire2tibRK CmibhnsétRhES theOWhdla ik tBalV ot tht BbstrRies TR arfdl Dl iskor n

the setting device; , 30 a pair of substrate accumnul ating devi ces where

only subst filedwith alnifoem geifi@ayernd anong the pairs arc sequentially

accunul ated via spacers,with the bond Faces turned to the Substitute
Sheet V - 3@Holdingithnsfeamec®)2 front; a spacer collecting device for
sequentially piling and collecting the spacers; and a turning transfer

devi ce having four tInakigs.clr amir2ym halding ¢redsfemsetoan 30 trdnsfersdipagaifi ons whi ch
tumintegrally for holding the substrates and spacers, 5 wherein the pair
of 18ubst r asubstiatesiPal b fiem the wiigrmentrtcangfes pentiod 20ro therpdir ofrhonding sgetions
directions of the four, radial directions tqo a turning center of the
transfer dé%itO0avhilekeeping s subsirptesin mejalgavitivibe beneifacesQprPsed topach@thesct i on
and the alignnent transfer. devicg is in_the renmaini. ne direction, so
fhat the turning tr oGt bridinggiissfessekupR apaF s4.iERe > e ARefle LRELECHA L r at os
at the 10 pair SLI lat i f,ce o the .ali apsfer
devi ce, i th SSutig TR BtaHE pBh R B R R sl ool il ARVRRRoRREL

apparat us §e‘3{io£§946“26%&{g£ ESsiR&{ hifefe 1R ﬁ%%n?e%?&ﬁr?étfﬂgsewoﬂ@i m 6) Further

conprising an I nspectin ection for inspecting manuf act ured opti cal

di 925- 15 20 25 8. AnA@E}WxﬁinLﬁgf Qrthé"ﬁfﬂhgbi’@%}{ 31‘&1@9&%&9? a‘iﬁﬁliﬁ‘g SagPadi ng to
claim6 or '7, wherein the subStrate feed device has a transfer nmenber

reci procatisngagied we mbévible Al5d ir B @p-doonddingtiee Vi Sickaiptpdrfag skee giovidedevi ce,
and sucking parts arranged at Front and rear faces of an end of the
transf er mardnappéoandadowenfjcesnaf theledding enef gheliatnablieessm 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

25 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.



9. A method for manufacturing optical disks according to any one of

clainrrs 1-5, which further includes a process for controlling, when the

adhesive is inserted into the interval between the substrates at each of

t he bondi n? sections, so as to prevent transfer of the substrates with the

adhesive which is not set from being stopped. 10. An apparatus For

manuf acturing optical disks according to any one of clains 6-8, which

fiu~ther includes a controller for controlling, when the adhesive is

inserted into,the interval between substrates at each of the bonding

sections, so as to present transfer of the substrates with the adhesive

which is not set from being stopped. .Au9. A Al.A A?
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5 section 50 prior to setting, which tumn integrally in the horizontal direction.
Specifically, in Figs. 9A, 9B, an approximately U-shaped substrate stage
54 is formed at a leading end of the substrate holding arm 52. An inner
circumferential edge of the stage 54 is brought to contact outer circumferential edges of
the substrates Da, Db from below thereby to hold the substrates. Each substrate Da,

10 Db has non-recording parts x, y at the outer circumference and center thereof, and a
recording part z in the middle of the non-recording parts x, y. The substrate stage 54
contacts only the non-recording part x at the outer circumference of the substrate. A
center retaining arm 56 is elongated at the center of the U-shaped stage 54 from the
substrate holding arm 52. The center retaining arm 56 is inserted 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.

25 As indicated in Fig. 2, one substrate holding arm 52 is inserted between
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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rotary stage 58 located at a middle position of the bonding section 40 and setting section
60. The pair of substrates Da, Db is loaded on the high-speed rotary stage 58.
When the one holding arm 52 is turned again to the bonding section 40,
5 the other substrate holding arm 52 forming the V shape with the arm 52 is brought to
above the high-speed rotary stage 58, so that the substrates Da, Db are transferred to the
other substrate holding arm 52.
In this state, the two substrate holding arms 52 forming the V shape are
turned in the counterclockwise direction, whereby the substrates Da, Db having the
10 adhesive g adjusted in thickness at the high-speed rotary stage 58 are transferred onto
the elliptic conveyor 64 of the setting section 60. On the other hand, substrates Da, Db

at the bonding section 40 are sent to the high-speed rotary stage 58 in the same manner

as above.
Thus the substrates Da, Db holding the adhesive g therebetween at the
156 bonding section 40 are, via the high-speed rotary stage 58, carried to the setting section
60.

Since the bonding sections 40 are arranged at two points, the substrate
holding arms 52 of the transfer section 50 prior to setting are alternately turned and
moved to the right and left bonding sections 40 to fetch the substrates Da, Db. The

20 high-speed rotary stage 58 is disposed at the middle point of each bonding section 40
and setting section 60, where the thickness of the adhesive g between the substrates Da,
Db sent from the bonding section 40 is adjusted through high-speed rotation.

That is, 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
25 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.  Thereafter, the arms 52 turn counterclockwise,
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h()?dlx%glgrr@%ﬁ )wld}:%/ e Ghbstrates from the high-speed rotary stage 58-1 is located
5 at the setting section 60 to transfer the substrates thereto. Thereafter, the arms 52 tumn

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 bonding 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.

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

optical disks.

(Transfer from setting section to inspecting section)
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substrates when the transfer arm 72 is reversed. The transfer arm 72 transfers the

5 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

25 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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section 76 reciprocatively turns between the inspecting section 70 and failure product
collecting section 78.  The reciprocating arm 77b reciprocates in synchronization with
the reciprocating arm 77a which reciprocates between the horizontal conveyor 74 and
inspecting section 70.

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
section 78 is moved to a failure product accumulation section 79 by a different transfer
means and piled there.

(Optical disk collecting section)

An optical disk collecting section 80 is arranged adjacent to the
inspecting section 70 and failure product collecting section 78.

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 fitted 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.

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 77¢ reciprocates synchronously with the
reciprocating arms 77b, 77a.

Among the optical disks temporarily stored in the failure product
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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Optijcal disks D and spacers Ds are thus alternately piled and
accumnulated at the supporting struts 83 of the turntable 82. The spacer feed arm 85 is
5 refrained from operating if the optical disks D alone are to be piled without using

spacers Sd.
After a certain count of optical disks D arc accumulated, the optical disks

D are sent altogether for shipment or supplied to a next process.
The above opcrations are controlled by a controller 200 of the apparatus.

10 That js, the driving sources and devices of the above devices or members are
connected to the controller 200 to cantrol the driving sources and devices. For
cxample, as shown in Fig. 12, the substrate accumulating section 10, turning arm 18,
turning shaft driving motor 192, alignment transfcr scction 20, turn-over mechanism 22,
holding transfer section 30, bonding section 40-1, bonding section 40-2, transfer section

15 50, high-spcca 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 suctjon source of the

20 sucking sections parts 36, and other devices are connected to the controller 200.  The
controller is also connecied Lo 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 5o as to allow each device to be driven under a specificd condition where the

o
o

sequentia} device and/or previous devices are prepared 10 perform the specificd
opcrations.  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 conlroller 200
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to the high-speed rotary s ¢ where the

age 58-1, 58-2, the adhesive g'is 5et in a sta
thickness of the adhesive g between the substrates Da, Db may not be uniformed. In
order to avoid such an inconvenience, the controller 200 can control 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 stage 58-1,
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.

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
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 30,
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

10 10 10L< 10%& ()-30dEbC! 10>! 10% 0& ()-F
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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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of the present invention, when an adhesive is supplied to bond a pair of substrates
confronting each other via the respective bond faces, the substrates are sent to the bond
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
5 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 scope of the

15 present invention as defined by the appended claims unless they depart therefrom.
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1. A method for manufacturing optical disks by bonding each pair of substrates via an

adhesive, which comprises processes of:
5 (a)  aligning substrates to be paired with respective bond faces turned to front;
(b)  turning over one substratc of each pair of substrates adjacent to each other
in an aligned row and holding the one and the other substrates of the pair with respective
bond faces faced to each other; . .
(¢) supplying the pair to a bond position while holding the pairin a stat'e faced
10 to each other;
(d)  fceding 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 rotatingf the substrates around a center axis of the substrates, thereby to

form an adhesive laycr between the substrates;

15 | (e) supporting from below a lower substrate of the pair of substrates
confronting each other via the adhesivc 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 (2)  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 proccss

-—i e

(a) includes process ol
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 faccs turned to the front.

30 3. A method for manufacturing optical disks according to claim 1 or 2, wherein the
process (b) the onc substrate is a leading substratc of the aligned row and the other

substrate is a substratc next to the leading substratc of the aligned row.
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a thickness of the adhesive layer.

6. An apparatus for manufacturing optical disks by bonding substrates of cach 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 cach pair of substratcs
adjacent to each other at the alignment transfcr device and holds the onc 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 boﬁding device while
holding the pair i;1 the state faced to each other; | .‘
the bonding device including a substrate holding device which holds the pair of
substrates fed from the fecd device in a state faced to each other, can change an interval of
20 the substrates and rotatc the substrates in a plane djrection, and an adhesive discharge
device which can freely move forward and rearward to the interval of the substrates from
sideways of the substratcs held by the substrate holding device and discharges ’éhe
adhesive;
a transfer device prior to setting which supports from below a lower substra'tc of the
25 pair of substrates piled via the adhesivc at the bonding device and transfers the pair from
the bonding device to a setting device,
the setting device which sets the adhesive between thc substrates transferred by the
transfer device thereby to obtain an optical disk of the united substrates;
a takc-out device for taking out the optical disk from the setting device; |
30 a pair of substrate accumulating devices where only substrates of the sume kmd

among the pairs arc sequentially accumulated via spacers with the bond faces turned to the




1011 #! 1 6$109%& ()-f5: 109B& () - 3109B& () -, 2z1098& () - 0$109B& () -. 1098B& () -t uv
w-\ =1 1011 #1°s10% h& ()-! F@&L0%h& ()-! F@&10% h h& ()- 10B 10B
10BF: " 1098B& () - Z6$109B& () - 36WX9~\ =1 10!! @ 10% h& ()-"10% h& ()-!$10% h

he' ()-1$100@n&N& () -!; $1004 h[ h& () -1 $10944& () - 69<) d9-\ =1 1011 @ 10%,
h& ()-1Y"10% h& ()-")"10% h& ()-!"10% h& () - 010% h& ()_ﬁiﬁ%ﬁlﬁ?

Nor mal " " Headi ng 13]c" "Headi ng 23] c".%4eadi ng 33]c" "Headi
"Headi ng 53] c" "Heading 63]c" "Heading 73]c" "Heading 83]c" "Heading 93]c"A
"Default Paragraph Font7n{ $'-,5}<CKSX[ bWkGs{RU/ .][5]v) ,
"B&(*, . Oé468: <>@BDFHIL' . - 8} DZScf q+p99) c\ O [ KW\ #3&( 1 ) *+C-. 0&1| 2| 36/ 8Y: s>?$A
B} DEI KN] PBRTUaW y~* Necf vi Mk1ni nWit Ovy} ~K) QF +>YWI\ A\ i 448;\ | $(6)
L "HSYE () * +, - g §RESIMOE LRSI NRWY f@f&ﬁﬁftia@lb’?ﬂﬁﬁg &1d dRMciind@espacers; and
EntryWr dDocunentgq !'" #f%&'_()*ﬂ -./0123456789: ; . L
<=>7? @\BCDEFGH! Dirtingireris Tdswe g fontimngter grms rurangsddn Sourvediglaiteptions
" ! *
" #3%% (Whith turh %gg’éﬁ? £8 holding the substrates and spacers,

5 wherein the pair of substrate accumulating devices are disposed in confronting two
directions of the four radial directions 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
remaining one direction, |

so that the tumning 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 ¢laim 6 or 7, whercin the
substrate feed device has a transfcr member reciprocating between the. tum-over holding
device and the bonding device, and sucking parts arranged at front and rear faces of an end
of the transfer member for sucking and holding the substrates.
20 , .
9. A method for manufacturing optical disks according to any one of claixﬁs 1.-5;
which further includes a process for controlling, when the adhesive is inserted 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.
2% |
10.  An apparatus for manufacturing optical disks according to any one of claims 6-8,
which further includes a controller for controlling, when the adhesive is inserted in;to,the

interval between substrates at each of the bonding sections, so as to prevent transfer of the

substrates with the adhesive which is not sel from being stopped.



