, DEFGe3e4Tj 6T | UULUU  DESCRI PTI ON METHOD AND APPARATUS FOR MANUFACTURI NG
OPTI CAL DI SK 5 TECHNI CAL FI ELD The present invention relates to a nethod
and an apparatus for manufacturing optical disks and nore partiCeharly, to
a method for manufacturing optical disks of a bonded type t e utilized
for DVDs, etc. and an apparatus used in the nethod. 10 BAGW’MWI/WI%W
is known technique to obtain optical disks for DVD by bondi ty
of substrates having recording |ayers to each ot her thereby [IRiig&Ea,EYE
mul ti | ayer recording. 15 The Applicant has proposed a net hJW@ﬂW'I@[[M//”/
apparatus for bonding of optical disks ih a technique described’i

I nternational Publication No. WD 97/35720. In the disclosed tec te, a
pair of substrates are held to confront each other via a relatively narrow
interval. An adhesive discharge no REPT rted into the interval of the
substrates. Wiile the adhesive is ?%?%%?qugﬁf t hrough the di scharge 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
annul arl'y METH®DI AWBr AP ARNTEIS ROR'MANF A CTeRING DPateAL BISieduced then
and at the sane tinme, 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 |ayer. The pair of substrates is
bonsled 25 TEEHNI€EAddREHiIIVe | ayer when the adhesive layer is set through the
projection of ultraviolet rays. An optical disk is obtained in this manner.
Accordi ng to the aboVhe piesenysnvedtipmrdiases tothmethdd @sd wa agparatigdor  Substitute
Sheet - 11 June 2002 annularly in the interval of substrates is expanded
in the radnatufastudes pplirahdiskeaksbmaty pestigulanty, toasethed formasuiaghyingat es, so
that the thin adhesive | ayer of a cqrrect thickness can be forned,

ef fi ci ent |SPHCRHEHRE 2 banded tperie Be pElizedfanDYdtoats. 2 ahaRpasatps Biedin &ke or
gaps are difhi ult to bring about between the adhesive | ayer and the

subst r at e, M °éxcessive use of 5 the adhesive is elimnated, etc. However,

t above net hod has di sadvantages as well. Specifically) the nethod needs
t he” arrangenent of the substrates in an apparatus that can apply or feed

t he adhesiﬁ/‘ggyt@gi@gg#eé&'er of substrates is held with respective bond

faces oppose r. It is additionally required in the nmethod to

et ng apparatus | g og LEt I BOREE Y Rty Al DY R

setting apparatus in order to set the adhesi strates

ef fici ent |lpang AU RFatéIhakihgre TG |DRMs 107 dakh BIHeE therdHNtoRIRIEPS fuRE-CUr acy
of optical disks. For instance, sinCe substrates of each pair are

manuf act urngger eécopdiggar ed separately due to a difference in material and
structure of recording layers, it takes trouble to correctly conbine the
plidrality of kinds dFhesApdicaat less paoygbséde chetlmdaandraadpperatisrfedbeaking o6Hn. Even
15 after the adhesive layer is formed at the interval of the substrates,
there is potcdlisiisksiya téchniqundesanibed trathe dntamdtiantl PublicatiomMe. WOHBYED. or
def orned before the adhesjive |ayer is set. The substrates and adhesive

| ayer shoul d be tredfdke disclaseditachigus, ¢ aaipalarhsEpieaare hgld tacqndront 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



a difficult task. 20 SUMVARY OF TTY | NVENTI ON An object of the present
invention is to provide nmethod and apparatus far manufacturing optical dusk
to handl e substrates correctly and efficiently thereby to obtain optical

di sks of high quality and high performance in the above- deubsiitoRdSHethni que
of 2S manufacturing optical disks, or to at |east provide a1yehsl2002
alternative to the prior art According to a first aspect of the present
invention) there is provided a nethod for rnanufaeturing optical disks by
bondi ng each pair of substrates via an-adhesive, which conprises processes
of : (a) aligning substrates to be paired with respective bond faces turned
to front; 30 (b) turning over one substrate of each pair of substrates

adj acent a'fnﬁul‘ﬁﬁ?fi'n ehdeterval dErsubltiaeld ckpimdeddn i) Sidng difeeti @nehis deinackeyt her
substrates of the pair with respective  Substitute Sheet - 11 June 2002 -3
bond facas téushewith theesubstratenesio; thatcthedhismdfipsiye fayer phiarcorschtmeiagsnean be on

whi | e hol di ng the pair ,\in st t. G d di .
adhesi ve f?’ﬁ?‘% %{Huleﬁﬁ r \M?reﬁgert @%%g%ggfga{dggﬁgg{bdﬁtlgg%‘ﬁfaélogr’lﬁbz ‘%I%ggpfu%t her
at the bengicRR$H bR abbebetwash thRendhedied lgbr sdltheubagiteart becesiteaise in
a radial direction while rotating the substrates around a center axis of

t he substheatdbesive iseliewpacd, stor m an adhesi ve Layer between the substrates;

e) supporting, from hel oyw a | ower, ,substrate of the.pai.t_Q rat es
((:o)nf roﬁfi ng egwegfﬁgge \9&%@%*@8”@&‘@8@# (< o ag%lgeﬁa\:ﬂéciﬁﬁgﬁ%g&cﬁ}% es
from t he nboRGhl rBREHehO8E he sabstRtespReh bppdatu$ that 884 h%plg ok feedatlb aahasevd ayer
at the set position to unite the substrates in one body, thereby obtaining
an opt i cahildithekpair of gpbstrates ischebdiwithiTespspti yeckanddfiagss ennored tecashotinssilt ison;
and (h) inspecting t.he ont] i Sk ri o | ARt t he
present PROBREISACaYiRG: Btht B B send B A bR ARG AP B R 1o
sequgpt i gictabeRideh g adBdingapparaiuain oglepw st thebishedvesndfo Handlexharubstmatesanong

the pairs; and (a-2) alternatively caking out the accunul ated substrates
and al i gefifisigntly end correaslysePrGveat byighinfleencesunay pracess acquiacy ofapticalgisless di ng

to anot her enpodi ad 1 QR .

substrate is "gorl 15%1%{:9 ggnﬁég‘?brsg% §§ (;%? tef‘%@ﬁf?& ﬁ’ggldf%\}v%gﬁﬁ?&g%%%ﬁggﬁg%& rate
i S a subgidtataaliffecshcd i thineridlemdistrgctatedsfireairdingflayehs; ittakgneshblesy. cofwetlydi ng
t o anot her enbodi nent, of .t he present inve?ftc‘igﬁggci ﬂt he adhesive is fed 25

annul ar | Sombing Hie prERY of kinds of suBYEesAnd SredsiBunGrhpesiggn. ; ryen
presegat | } : ey i I3 (bl

S8, IO 815, 0 R AR e S
subst r atths shimstdies gnt hedhetivekryerark ayevedidrale Ermeddefore nhe héhegivardayatiis ect i on

thereby Lo adjust a thjckness of t dhesi ve | ayer, .30 rding, tp.
anot her %trqﬁsrt\ a ¥%Fﬁy°'i W@Ecﬁc(a)‘m&tdnlgraé’oiadgsuﬁpc‘)‘\]/rio g}g‘%grh“&p‘g%‘r‘ gtlﬂs f or
manuf act ygikma1ardld. cal di sks by bonding substrates of each pair via an

adhesi ve, which Substitute Sheet - 11 June 2002 _g._ conprises: an
alignment transfer device fox aligning and transferring substrates to be

pair @ W iﬁ%_:]hw Nfﬁtg turned to front; a turn-over hol ding
devig % %@:over one su gtsrate of ach pair of substrates 5 adjacent
to each other at the alignnent transfer device and holds the one and the

ot her substrates of the pair in a state with respective bond faces faced to

each ot her; AR aple H SEESERN FVEPEYL 13 dRaPIYIdEnBRAd 28¢ PRBREYA{ES to a

bondi ng dey J b&i [ btratel chR€etff e fRfRly tRer@F b GbiRT : the
bondi ng gﬁﬁf@rm#c%@ﬁgggmgggﬁt??gﬁﬁrﬁgl cci:i ng tﬁleé% cee whi CK hé?%g the "pair
of optical disks of high quality and high performance in the above-described technique of

25 manufacturing optical disks, or to at lcast provide a uscful altemative 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
comprises proccsses 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



| O substrates fed fromthe feed device in a state faced to each other, can
change an interval of the substrates and rotate the substrates in a plane
di rection, and an adhesi ve di scharge device which can freely nove forward
and rearward to the interval of ,the substrates from si dewRystiofe dH28t
substrates held by the substrate hol ding device and di schar_gqsdu];,g?ooz
adhesive; . 15 a transfer device pri or. 40 setting which supports trom bel ow
a.lower substrate of the pair of substrates piled via the adhesive at the
bondi ng device and transfers the pair fromthe bonding device to a setting
device; . the setting device which sets the adhesive between the substrates
t r ansf erband fogestfaeed: to gaelf etheevi ce thereby to obtain an optical disk of the
united substrates; 20,a tgke-Qut device for i aut . the. optical .di sk
fromthe set t&bﬁg d%‘{RPLYé?g g%rfé’f%od‘f Oﬁb%‘)tsltﬁ?tne&ﬁiccﬁ%&f% tihr%éﬁgé iacsgage &\%Sae
only subgtehét 8ther;0f the sanme kind anong the pairs arc sequentially

accunul ated via spacers with the bond faces turned to the front; a spacer

col I ecting deid) ce feoding cauzdhesizg ligtopin itiervahal g substraisy qanBhisepabienting and

i R b A o TR G R R T

spacer s,di\Wh@se WhilhetaBag thokulsstrats rabend s Comtt A8 iR SuBSrAés thireosed in
confronting two directions of the four radial directions to a turning

center dorm he adresivstlayer debwcsa tha swbss@esier col |l ecting device is disposed in

one directio nd the aligpnen ransf evi LS kn,th 0 _renmmi.ni.ng one
di reel i on, sgcfhatsuf’?} lPﬂrﬁPWgtbfioé”ns el?(vggvﬁu'gg %{Ft 8¥ ntgfe ?/l%t 8iég%ﬁﬁtcsgnd
sends suBstémiSeh dihd via B adlickiveda@icaid senlling] theesub@@ics Fropdtiecsbnd
substrate accumul ati nq devices to the alignnent transfer device, with

sendOng posidon pae 881 POFiHORhe spacer col | ecting device. According to one

erbodi ent ol e BERISAL aNRRYLA)ar thE s RERAS GRRAISUBERAN dhe

transfer ne r recipfocating urn-over I'ng device and the
bondi ngbbdyl ehdrelsy oailinglmmkipigalntis;s arranged at front and rear faces of an

end of the transfer nmenber for F%cki ng1 nd hol dj ng_é‘%&e substrat es.

Accor di ng t o{@hot Kkingenidhs erticel sk fiQ %Fé%‘é’r?tm‘i‘)ﬁv ion, the nmethod for

manuf act uri nghs)_opt ii&?’:ctmostﬁéoéfwai Bgk includes a process for controlling,
ive l

when the adh inSerted into the interval between substrates at each
of tiie bondi AgcaEaty torme esmbodindnd of) hepresenthinventioms ther professife) isclbddsrthees
with the adhe%i ve which is not set from being stopped. According to another

enbodi nBYPEeHOL

the present invention) the apparatus for nanufacturing

optical dis k&-iPiéqU&fdail?(ﬁiW&daa&%hraﬁhé Qhly Qibs@RBE bPtHel sAthe MAEBmbAL
adhesive is Inserted into the interval between substrates at each of "the
bondi ngthegeairsiand, so as to prevent transfer of the substrates with the

sdhest e WLl BBl AR B e e S P s 12
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 pext
to the lcading substrate of the aligned row.

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

25 annularly in the process (d).

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

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

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



These and ot her aspects and features of the present invention wll becone
clear fromthe foll ow ng description taken in conjunction with the
preferred enbodi nents 5 thereof with reference to the acconpanyi ng

drawi ngs, in which: Fig. 1 is a perspective view of an optical disk bonding
apparatus in an enbodi ment of the present invention; Fi gg gdsitGtesHRbgn Vi ew
of Fig. 1; Fig. 3 is a slide view show ng a detalled struchune.0bg@
substrate accunul ation 10 section of _Fig. |, Figs. 4A) 4B, 4&? a

di agranms expl anatory of an operation “of a turning transfer neans of Fig. 1;
Fig. 5is a side view showi ng a substrate turn-over mechanismof Fig. 1;

7 Fig. 6 is a side view of a holding transfer section of Fig. 1; Fig. 7 is
a si decompuisasf one bondi ng secti on of Fig. 1, Figs. 8A, 8B, SC are

st ep-by-step di.a S ratio e .bond n;. 5,Figs.
N R R AL e o e T
1 and gigiy g{j;e&il@é’%&ﬂeﬂacésrtﬁfﬁcétéﬁéﬂ! ng end of the armof Fig. 1; Fig. 10 is
a cross-sectional view of hi gh-speed rotary stage in Fig. 1; Fig. 11 is a

partial crossursewer boldingderigesvhigh mrasngv@rowrsnbstrawp@e ch:painaf sabgjrate® is a
bl ock dj.agram shqw ont,tol | er _.and. ot her i n the appar atus of
Fi gg ‘b ‘Nﬂ?‘g ?%% &ﬁﬁ‘l CeRpIpLey ﬁ?/%ﬁﬁ'l h@i‘? cEnr‘fe '@O@E (ﬁgt"i on of
t he prﬁﬁ)@lgﬁtgé 8{" E'af?’?n RISRECHHR respbetive Bdﬂd@'ﬁcdﬂ%&d téEQéh dthie parts are

desi gnate reference nuneral s throughout the accorrpanyl ng 15
drawi ngs. /a mhstrou feed demm;fcmcfctdmmgwcnﬁun efasubgiraks tocg bending devicawhile

enbodl f the, prese nvent i,on rnms an optical disk by bonding a pair
of subllocﬁhé‘ggge%l%l eﬁt&H’e@ ?ﬁi\é Wegonprl ses: (a) aligning substrates to

be paired wht fboh@m@%etviaéemmaﬂ:af 2GE8stiaty REIdidgodAhed Raidhy BoIHS thdpait WMi Ng
over one substrate of each pair of substrates adjacent to each other in the

al I@nsdbﬁm:esfq:d frogh chen@ed Heviemin astatetfaeeddpreaeh gt!mrqaatcé@ng@famm@rwéqu with

P SRRl Tl AR SRR £ S R B 1o b BRkbertg 2 o
feedi ng.ne mm&r\/ﬁeewtrﬁowfdrmﬂrml re@fwdrt 8o SHebiaterdlas tﬁ@ugmra@@ RNt i ng

each other at the bond position, reducing the interval’ and sgreadl ng the
sideways of the substrates held by the substratc holding device and discharges the

adhesive;
15 a transfer device prior to setting which supports from below a, lower substratc 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 substrates transferred by the
transfer device thereby to obtain an optical disk of the united substratcs;
20 a take-out device for taking out the optical disk from the setting device;

a pair of substrate accumulating devices where only substratcs of the same kind
among the pairs arc sequentially accumulated via spacers with the b'o'nd faces turned to ti,a-,e
front; ' o

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

25 a turning transfer device having four transfer arms arranged in four radia.l_ directions
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 a tumning center of the trausfer device, the spacer
collecting device is disposcd in one direction and the alignment transfer device is in the

30 remaining one direction,

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



adhesive in a radial direction while rotating the substrates in a plane
direction (rotated around a center axis of the substrates), thereby to form
an adhesive | ayer; (e) supporting frombelow a | ower substrate of the pair
of substrates confronting each other via the adhesive |layer, and sending
the substrates fromthe bond 5 position to a set positiog;pditlieZRELE NO the
adhesive |ayer at the set position to unite the substrates,] ﬁ'urﬂﬁ?b dy,

t hereby obtaining an optical disk; ands(g) taking out the optica isk from
the set position. A constitution of each part will be specifically

descri bed below. 10 (Optical disk) Anong various kinds of optical disks
such as CDs, PDs (Phase Change Optical Disks), LDs (Laser D sks), etc. in
addi t i oBaifes symFateracauBraEag devisoein thenalisamsphiraeder deier i sendingsthsr a
bonded §[3'a@§rs‘§Qitk?c']ﬁpiaécrccE;ﬂéétfntgLife@ﬂcby bonding a plurality of substrates. A
singl e Tecording 1ayer of a®plurality of recording |ayers are provided in
15 the bondedctordinrgotpt drzadmbodikeny ubhstpragea) invoetion)xhé saberats fdedrderiteof a
sui tabl e conmbi nation of synthetic resins, nmetallic_ thin filns and the other
mat er i all& & GANSHTTRATRPEr JeqiBSating betveen dietgimevsr feldingdeics g1 thebendinge DVD
is censtitut ' ' £ hr [ s

pol yoar ek 84 Bleichedht i Bod 8 Hork anl 10 TRAL BFby ERTPUBHER AT nEiber

ar r angi flog seckifd #1d fiatdinbitee dubkmated. a recording face of one face of the disk

mai n body. A protecting filmis sometines forned to a surface of the
recordi ng | a§efording tpedeetier embodiment ohdie Present ¢rWEPRg theaaymstheds fosr ned

is rend 3 i r be of
the. saiunnedy ey Oprid2bfs HPBet Hefet 2 pRiee AP by S L Rl 7 P
di f f er dntergtrined theeRiterPali badesubshstategsatadaeh gEnRe ddnding §dcabry)tsoads keast in
structure of recording |layers. The recording_ |ayer may be elimnated from
onelbf Pﬂfﬁ‘@nbgiimf@’fméhﬁo&bﬁ%i‘%%W“h\lt‘ﬂ%@fﬁﬁﬁ‘vﬁ Réich ip 8t sat dromypeing foppedyDs i s a
thin circul : RepEs : n OélﬁF

circul ar deg%cn #‘ﬁfég otcr)laafrﬁe useacéjn’ge0 01?8%:2%2%6 ?&%grtu?g%(’ g?_ﬁor&%grﬁ sea,tﬁét‘l?:gr

subst r atemfaaringopsicalpdisksafiitther ihcindexh vantdollenioh cotthalting Foherethe aphasiva he
optical disk for one, type of DVDs can be constyfycted a transparent upper
subst r &t H‘S&‘ﬁﬁi Hip (Wﬁ'efm‘}a/ﬂ"g]nl??Wﬁ?“s Shpstrates @t Cécﬁ'd“;ﬁ‘co?ﬁq‘ﬁ’é SQRUSRS: 58raSalfot her
type o KRBL S Bfh e RMUPOFhich LR YOS RS gd a | over
gol d sgﬁé&g%@&(%gﬁem vge) Varﬁ%us ﬁﬂﬁgs o?lcaéﬁesi ves are é@’@o fit with
matléri al s and purposes of 10 15 20 the substrates to be bonded. A
transparent adhesive capable of being set by ultraviolet rays is preferred
for DVDs. Oher than the adhesive capabl e of being set by the ultraviolet
rays, an adhesive capable of being set by radioactive rays, a self setting
adhesi ve, a thernosetting adhesive and the |ike are utilizable. An opaque
adhesi ve can al so be used dependi ng on purposes. (a) Alignnent process An
aligning transferring device such as a conveyor or the |ike 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 |lower face of the substrate w thout tggggﬁt&g det bond

face of the substrate. O, a central part or a non-recor JARE S @5 t he

outer circunferential part of the bond.face of the substrate nmay

supported. Two processes as follows ca ?1 be conbi ned with each ot her as the

25 alignnment process. (a-1) a process of sequentially piling and

accunmul ati ng substrates of the sane kind of the pair of substrates; (a-2) a

pr ocess BRIEF X SORITION@F St PR ANVENGSubst rat es alternately and ali gning

wi th respective bond faces turned to the front. LOIn piling and

accurul ati ng the substrates, through-holes fornmed at the centers of each of

t he substrat r | s af 1 to

(e SUDSt T2 85el SR BREab | KRS dEEHlo ok S ARIR i) BB W

di spl ackdmothecﬁdllo&psg rd}scrﬁJLﬂoh tuken swbmnfucdsn awigh abe yrefcate cmbddimes bond

face dﬁlrec%ed u e substrates, can be directly sent to the alignnment
SS

proc PTFOf I, é‘hsr “ﬁf’f‘? decompaning RNINgSWBWRIARY hond faces are turned
upsi de down, git,h

upwar d bef orlgtgsghfyp &g]?&tn% vl&gﬁbrgsﬂ} &g}%agéé%&%gdﬁga?gﬁﬂm%h?%xgg@g %of g t ween

t he acoofithé pteecht SnMestiomt es prevents a touch 10 of the substrates. Synthetic
resin, cera?,gafr the |jke ftrg]at can be stacked in touch with the substrates
is used as r4 BIAT V5 ffdSsliacer. An outer dianeter of the spacer is
preferabl y sugl b 4 O ¢w DRI A0RHd Ofuddi® 6CF Yublile haiEnfludd®
substrate. Wi8n rough-hole sifilar to that of the substrate I's for

at 1the seetivnesf Hg. Ithe spacers, the 15 substrates and spacers can be fitted
and overl apped nat.e h the use of t ve.supporti.ng strut. Wen
Fhe accumil JHet b BB: T 48 ot e e P BB oslo F b B et
Spacer §pdin€ of BigeN, out and collected at a different position, so that the
spacers can be re-used. 20 A general transfer neans for sheet- or

pl ate-1i ke Mégidds s siderview skowing poabstente tike-oyer meehanismrofifiigatied substrates
and collect the spacers. (b) Hold process A pair of substratés 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 |ike. Mre specifcally, an
armor a chuck-nmenber for holding the substrates is turned 180 in an
up-down direction with 11 the utilization of a cam gear nechanism etc.
For supporting the substrate even in the reversed state, a turn-over
mechanismis preferably of a type supporting the substrate by a suction
means or the |ike 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 5 nechanism may be incorporated as a part of the
transferring device such as the conveyor or the |like or, arranged at an end
part at the downstream of the transferring



device separately fromthe transferring device. The reversed substrate is
held to confront the adjacent substrate via an interval. The interval of
the substrates may be or may not be equal to an interval when 10 the
substrates are fed to a bond position to be described later. If the
reversed substrate is a | eading one of the aligned row of substrates 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 f7eversed 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:pasistd Qffe iidw! 4t ReMIRg Mahber SR tiofloFRaIgh the pair could
be noved by different“transfer neans, the substrates in the state faced to

each 20 other can beigantl £ddélieW st dneMndihgdedticnsiimg pr feed neans, for
exanple, a turning armor the like is adapted to hol d both substrates

respectively at bot [Figaces 8B)8CaRE stephoiite) diRMmIBABRIngin SperRidalsnthyct i on
part, etc. are provided at both faces of the above substrate feed neans,

t he substbaidisg seutiohe hel d at both faces of the feed neans. In this case
ali ke, the feed neans is preferred to handl e the substrates w thout

t obichi ng 25 recordi Hjgs 8demddB ateer Har stemadfasstructire B adulpstatebadifigermet hod
and apparatus revealed in the earlier- nentioned 12 I nternational

Publ i cat i @fFiRo] andbasiteaviow seet fromar leading end efithearmind Fig.dcess. More
specifically, a pair_of rotary hol di nP panel s spaced via a distance in the
up- down direction afFé8 .Udds agsoss-saetinngl view af@ ighrgpeedaotany stagaitrelis. 1;
Preferably, the rotary .hal ding, panels rotate synchronously, and one or both
of the rotary panel §i%rld 15*‘&?3&&:@@6*?%9”8@&‘?@&@3&@\?&@1’ i Bigd lin. 11 a

vacuum suction hol e i,g.fo t a suyrface of the ho]din anel., the
substrate can be seﬁ%éﬁjs F\@F‘g’ﬂtﬁ@a SBPWIASA ARSI EL & ‘?tk?‘%@?’bqeét‘%m?e of
t hol dia[%%ﬁgagﬁlel is.preferably set in a manner as fol [ows. A relatively
| arge di s 3¢ i}‘ftainedto allow the substrates to enter 10 between

the rotary hol ding panel s when the substrates are supplied fromthe
substrate feed neans. Wien the adhesive is supplied, the distance of the

panel s i %Egg?ﬁé?ﬁpORTmﬁwggﬁﬁ?th?ﬁﬁr ged adhesive cones in

touch with strates. istance Is further narrowed so as to

expand the adhesi veBefuré BifR de@&ﬁ;@ioncﬁﬂtﬁébfﬁ&t ifNenfioh ipideedd F9B t¥iBRMotdae
adhesive layer is forned, the distance is set to obtain the adhesive 15

| ayer of thatphiledpirey aiendsdidnated kijehite référencd ReméerdiRsthfighsutathe deédmnpdmginged to
a setting part after the adhesive layer is fornmed between the substrates,
tHe di st ainawings. t he hol di ng panels is increased to receive a transfer neans
prior to setting which will be described |later. As an adhesive di scharge
means, an adhesive 4&imethad finmamdaatinng 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



20 equi pped with an adhesive storing part and a di scharge nozzl e shaped
like a hollow needle is set in a manner to be freely noved forward and
backward with the use of a cylinder nechanism a notor-gear nechani sm or
the |'i ke operating nmechanism A heating neans for the adhesive may be
installed at the discharging section. If the adhesive is injected between
the substrates into a concentric ring 25 with the center of the rotary
hol di ng panels, the adhesive is easily expanded uniformy in the whole
radi al direction. A process described herei nbel ow may be added after the
above bond 13 process. (d+) Process of8 adjusting thickness of adhesive
| ayer by rotating substrates via adhesive |ayer at high speed in plane
direction (rotated around a center axis of the substrates) Wen the

substrat esdd?éﬁvé ot ﬂaﬁgl ﬁtre&ﬁ%ﬁiﬁ’fﬁ?ﬁi&g}ﬁ%ﬁ%ﬁﬂ%% L BYRE dﬁl‘%%é%(ﬂ&?%?C { or med

uniformy a over the inter o) e substrates 1n"a consta I ckness

correspon iramxdt@c@térca&?stdmn&km&s&%&%bﬁ?g%ﬁ of 28kgivadhgsi ve 1S

di scharged out fromthe outer circuntere The rotational speed is

adj usted in a range @} sEpoeid frdMYsrANE Sow et SubstiRe bhikelpaARST s@bstihg adhesive
| ayer is determ ned by characteristics of the used adhesive or set

rot at i onalcoafrestthg dich behg vid the aghdibierlay@Sarticsenbiagthé altRtars flondthetagd
while held by the rotary hol ding panels at the bond position, a device
spéci al | y pdesisiogned sétqrositioa; hol di ng and rotating of the substrates nay be
adopted. The substrates are transferred fromthe bond position to the

hi gh- speed rot ati on (Qesettoey the abhdshve laye abfheaet positiingo umitatise substtatenimn ()
process described later. (e) Transfer process to set position Basically, a
gener al t oaebody, therebcebtamingimopical diek;rmmdbers is used. 20 25 There is
possibility that the substrates and adhesive |ayer are shifted or deforned
before the adhesi ve (Bhipking ot sheopfigal digk Homahe sgtiposisipal of fluidity and
deformability of the adhesiyve | ayer befoQre set, such, it is necessary to
prevent the shift or* WSHFWQ{W%P%WIIL%W'&(CQ@YQW”&%%@% | ayer when
th8 substrqtes arg transferred fromthe bond position to the set position.
| A0addi t i SHPU5%h& 1K hesive in the interval between the substrates is

babl d h i A i al d | v, bul
out, and i f the a&ﬁém?efﬁﬁ%%&f%ir{d%rf’?ﬁé&??kﬁy%? Siiide o RBesid Fe
The. cubst Paree TREDEED: PheBPRRER) Bl LR ERVER T Bk ARReribn TRV,

this incop ;ﬁf&ﬁ%%gticatl gﬁgé5?5%@ae%%y@)@hfchqurﬁfigﬁgdokg@;bmiwggmm of

substrate 1's supporte rom bel ow. ncretely, I'ng menber comng in
14 touch amsyrateh!t hAGidINRIcofBEL1a9Er GHh Slutably &firewafr%n@y@r}. #le RBUIdb@ee of the
| ower substrate is used to hold and transfer the substrates piled via the
atilhesi ve. thetbondedtypt epaddleliskot to i ncline the substrates and adhesive | ayer
| arge or inpress a |large acceleration or inpact to the substrates and
adhesi ve | (BpbstrateX the | ower substrate is not only held by the 5 hol ding
menber, but sucked when supported from bel ow, the holding of the substrate
is nore surely real Thegubstrje is&armsdof esyitable combipridon of Hinthstigasties i s
enployed in conforpgity with the kind of the adhesive used. For instance, in
the case @Ftaﬁﬁéhﬁbg@ﬁﬂl@éﬁﬂﬁ’ﬁf matgrialsdp sgnioen tpysesoe.g), disglopided pagrd, an

L
L L L T
purpose. (e fikRke; %grd?xﬁéfa‘égéf dree H0EBr 1R RINGS 'bX&q;.'ﬁ%(%éﬁgEﬁég%ln@%d bot h

substrates are unite epy to constitute an opt a transfer

nmeans f or ;e foRdd ©3 sudfask st the réb%?&iné Qayte@kqn@'éﬁertaf)?hé)ﬂ%é GAkredhek from
the set position. The optical disk taken out of the sét position can be

subj ect edreborditif lapatSs For@RHIPAnGere abBARI FAGE MaNNer as in the general
manuf act ure process. For exanple, an 20 inspection process for inspecting a
state of the opticafutshtraleseabe béndedrwitieehchbther A1ELOBE the 3hme inkkterialey be
collected in a piled state to be handled with ease. At this tine of piling
t2%e opt i cthk sahhs kisyctarespaf different ringeriald er ipnalffe eieatvermes h®Paopd satsskratissks t o
elimnate a touch of recording faces of the optical disks. The opti cal

di sks camrbgensraléddifferent at least in structure of recording layers. The recording layer

may be eliminated from one of the pair of substrates. ~Although the substrate for



directly one by one without using a spacer. 25 (Substrate feed device) A
devi ce descri bed below is enployed to feed substrates to the alignnent
transfer section. 15 The device includes a pair of substrate accumnul ating
sections for sequentially piling and accunmul ati ng substrates of the sane
kind via spacers with bond faces directed to the front, a spacer collecting
section for sequentially piling and collecting spacers, and a turning
transfer means with four transfer arns arranged in four 5 directions for
hol di ng the substrates and spacers which turn integrally altogether. The
pair of substrate accumulating sections g e disposed in two opposite
directions of the radial four directions to a turning center of the
transfer nmeans, while the spacer collecting section is in one different
direction the alignment transfer section is set in the remainin

di r ect i on. DWRS Rt %f@araala&eh%simprosféhe BE3tPRMaY BEQONGIET Hg Wk ons 10
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section, t spacers are accumul a I'n one row or "a plurality of rows and

a turntabl @gsgagmdlﬁbwrggﬁghgstfzg& the spacers In the above substrate feed
device) sinply by reciproCating the transfer neans with four transfer arns

al ternat el ygAdhefsﬂa,@Et and rear directions with a fixed angle, 20 not only
the substrates to be paired can be supplied alternately to the alignnent

transfer section, butvdrftRskifeerfadiesaivedarcankd esfiethithGadted4ls hiyd pirposes of
efficiently. An apparatus for manufacturing optical disks constructed as a

whol e as sthewnbstratés wgshe bbndedl 2A itmansiseehttadhasbiecdapatilelof beidgsetisyt ulataeiola and
a substrate Db are used to constitute the optical disk. The substrates Da,
DolGir e f or rayd ivprefarsedsfoaDaAds. 2 Dthet them themdhesive eapahleoef teing det R tlien a
fundanental | y common shape althouqh material s and structures of recording
| ayers ar eulifiaviodgtaays, arpdhesiveraaelie of heing sgidyaedioactbrareys asel-ssting r at e

accunul ati ng sectiqn 16.5 10 where substrates, Db are acc lated, an
al i gnment  #%RYFe} 8@3&%%@@@ aweamlgmlfkj %atllﬂ%}%mea@% {%%%nat es
Da, Db, bondi Eg se ion(? 40 each for bonding the substrates Da, Db with an
adhesi ve, %5% PF‘?@‘?@E PEINEYRBFS setti ng the adhesive by ul traviol et
rays, an in tin ction 70 for inspecting manufactured optical disks,
and an opti@g?&ﬁflg’%ngﬁ?ﬁﬁl ating section 80 where the optical disks are

acpgmnul ated. (Substr j )| r ating
acgyml ot o0, {SUDSU ! ARG RNCARG 36ALS ARk oTHCoRUASE LR IRGIHEIG

hori zont al 3 fr&fFdrAg tRUAPSHrAte S el ditteStidPisRbfPISRI. VIVihéh Sfibkira6s & BH st ance
al ong an outer circunference of each turntable 12, 14. Substrates Da, Db

prepar ed bgfiedenéaleraitelypiuppeddt thé epsteamaiftthdgorflelolt, Sheldubsthsted &reshown i n
Fig. 3 in detail, disk-shaped substrates Da with holes are
alternately arranged and transferred on the conveyor. It is preferable that the
transferring device supports an outer circumference or a lower face of the substrate
20 without touching the bond face of the substrate. Or, a central part or a non-recording
part at the outer circumferential part of the bond face of the substrate may be supported.
Two processes as follows can be combined with each other as the
alignment process.
(a-1) a process of sequentially piling and accumulating substrates of the same kind of
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 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 spacer Sa is adapted not to be in
touch with the recording part of the subd$trate Da. The spacer Sa is a
plastic nold. An urging neans such as a spring or the like is installed at
a lower part of each strut 15 to urge the accurnul ated substrates Da and

spacers Sa upward, sg fifad adNadéRRatRBIhOsutRrRick ahRfughlidIACBHAR Alted
substrates Da and spacers Sa is alwayS positioned inthe vicinity of an

upper end chtetd\6f dath WF theSubsthResS+e Sédurh@A lyRtted ® r@eqm%%h{;géﬂtmg k@@ Ro out
from an uppernost one. The above description on the substrateS Da applies

to the sulslerthé asbsiphteasvietty thASulsshaYds ardpleleifted fronPbeing HLsFrak@cbbﬁ 16 is

di sposed between the turntables 17 12 and 14 to collect the spacers Sa,
Sb. Supporcbllagsiced.ruts 15 are erected simlarly along an outer circunference
of the turntable 16 via a suitable distance. Used spacers Sa, Sb are
seQuentially fitted It subbtrates ard astuniated wppothe ibngd $tcesitizedtsd upwandpi ng
transfer neans) 5 As shown in Figs. 1, 2, a cross-shaped turning arm18 is
fitted at the posiratedeanshe ¢icstpsentdo thenaligontest peocesstintin sapheattit@e as theynd
spacer turntable 16, which is freely turnabl e and novabl e up and down. The
cross-shapged t\Wher the bandfages pegstupnedupsidaslowsn; hedubgrates should b resersecbios

out war d fron1€ &ur I ng shaf %? at the cepter. The four arns turn

i nt egral | YURAGRQA cw&wéhﬁ OEHep0f 1 the gligwmentecesThe turning arm 18 is

10 integrally noved up and..down novi the turning shaft 19 up and down
bocanse or the ot v Bt i SRk s IR Aol b D821 brenst R e
of,hthree a of .the cross-shaped turning arm 18 are |ocated i mredi ately
a%gve theogﬂ'%ss#’gfaé%s' Da, Db accunul ated at the turntables 12, 14 and one

strut 15 of the tur Riahlee Hid SSRREL bVEEYico B i beabad SMud wiihe

remai ning one 15 arm’i's present a e al1gn ransfer section 20. As

i ndi cat ed ghydied is Bed As 3 Wedtb PP £BX Bk SpakBF 1 &n eaeepasﬂxab recﬁ'ftgi IE&Qs' ower end

part of the turning arm 18 via springs 182 in a nov on 1n the

up- down dFi‘e‘?&ﬁbl Rmaf¥Eihaf An M%? UReldt b f Wierebbiditfss oftheQUBStrt@Ccewntn t he
suction plate 184, which are coupled to a vacuum suction source (not

i |'ustrat edirougtehale\sagilatto phap@f i substthtdNsebrdibatahe temer dTane bserkSthesuck
the non-recording part at the center of the substrate Da, the substrate Da
i §5 suckedsahstrateeland sprcetsean be fittad and overBpped altdrhatelyi wigh thewsa off thetdbove
substrate Da is shifted or inclined in attitude to the suction nozzle 186,
the sucti S4PPEEFR $UL.86 can surely suck the substrate Da owing to the action
of the springs 182 inclining the suction plate 184 back and forth and ri ght
and left. Moreover, %@Wth%a%m‘%iﬁ%d ubstralgs are tahssemoygibiiomtbe surpoTtyg
nozzl es 186 contact th substratﬁ Dad;'ﬁAn .@ut er dianeter, of the suction
nozzl es 188 FRAFEY ALK HEOW dBE CORchidAtE diEarentpasitions 8o thabthe;spacessean on
nozzl e cag sucgédt he non-recording part of the substrate Da 18 and spacer
Sa. (Oper IR0t turni ng arm As shown in Figs. 4A-4D, the cross-shaped

tegning arm18 is tyr I el [Welc L ef out the

t%b; ning shaft 19. 5%@8‘@%%%2’9@%5‘&@%%°§/ﬁ%ﬁegg’%eeg’§?‘%e%a§“%? t he turning
arm 18 i Se@plogBdfstakfFRdh@b&uhudley Qibshiftes MREEJIRELHPRpRRrd Ne turntabl e 14,
the whole turning arm18 falls down to suck the subst?ate Da by the suction
nozzl es 18f Hoferockfte turning arm 18 noves up, the suction nozzles 186 take
up the substrate Da.

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, anarmor a

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




10 Stage B: In Fig. 4B, when the turning arm 18 turns 90 in a
count ercl 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 15 supplied in this
manner to the alignnment transfer section 20 are sequentially sent
downstream (to the upper side of the alignnment transfer section 20 in the
drawing). At this time, an arm (b) adjacent to the arm(a) in the
countercl ockwi se direction is present irmbedi ately above the substrate Db on
the turntable 12) sucking and taking up the substrate Db in the sane
manner. 20 An arm (d) next to the arm(a) in a clockwi se direction is

ocat ed | ERABRELY oPPONS. SR RPARRIS 88 DA, AUYRE Y Elkrk e itne

substrates Da at t e turnta W suc I'ng out the spacer

Sa. St agereqersifigfatd, t&Quﬁx'i'é\!'err‘?rtlééhﬁ’rﬁlsr"'nh§’ pFéférﬁbl@gaf%rt%éLﬁxﬁ(ﬁéHﬁﬁr 20 shibktiaheoy

cl ockwi se 25 direction as shown in the artn i's sent to

i medi at ed yuctiaBe R Ol Hﬁlul&é&hﬁéd@&@u@ﬁwﬁh atthmt bid Riredy fRced 4f Aidsubitedts oand
takes up the substrate Da. In t he meantinme) the arm(b) is sent to

i mredi at etagctihgued suppodtingthe®iter cirt@misrameldthe adistrafe. 2Thameni@ees t he
substrate Db to the alignnent transfer section 20. At the alignnent

t ransf er mechanism 2y tei incarpblacedsastrsparadfthBarassfppingattviarsuclens thes noved
downward, the substrate Db is arranged at the upstream side next to the
subst r at ecdbaeydworahenike pr, prrasged atiamendipattet theatwovustrelra of pheansieshing
alternately piled 5 with the substrates Db at the turntable 12 sucks and

t akes outdevige sspawetaly 8om thadraasferring) devigeds t he spacer Sa to the turntable
16 and inserts the s acer Sa to the su ortlng strut_ 15 of the turntable 16
thereby to collect & @r%ai?érsu strasgyls qorFOFernt thpadigeent suhgratevigiang arm 18
|ntegrall turns_90.in t 0 count er cl ockwi se dlrect|0ﬂ0[the ar (a)

brought t! emive ﬁéntaqvﬁ RSUPSLLAERSTRAY %e&m@ﬁnweaw 25 IPLEER

t t Da t h nt ,t f 1 Th b) t k th
SHbSt 1 ot dhggutrabdias P Riond poRRR%0 bF ffke $edc§$qr, LA asﬁst o the
turntable 16. The a;f%é F'Qve%s%h%ﬁbs‘é&e %1&%‘ e tﬁlgog‘gn{aﬁ Wé‘sh ‘%es“ 15

By the repetition o r ocedur és e subs 1es Da

and Db argqaht Sfr{éF‘EL?chY F&%%Bhfrb'ﬂ tﬁégéUePsQE lsﬁl&é‘ir’& eaiQ 'a‘?x%v@é‘m%ﬂhéﬁo& %Pe sent

to the alignment transter section e the spacers Sa dfter used
are col | eghesk b sm@rafewcaﬁ 805&nt 162 shicebdifg H& ggeaﬂaﬁ 3 ®e extfr&ﬂ 20,
t he substrates Da and are 20 sequenti a? y tran erre to t e downstream

with the the Mdf@%ﬁst&#é.ne}d{eb@whih?@ thd A&k substrate to the leading one may be
15 reversed instead of the leading one and faced to the leading 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 same attitude. ~Although the pair
could be moved by different transfer means, the substrates in the state faced to each
20 other can be handled at one time if a transfer or feed means, for example, a turning arm
or the like is adapted to hold both substrates respectively at both faces thereof. Whena
hook member or a vacuum suction part, etc. are provided at both faces of the above
substrate feed means, the substrates can be held at both faces of the feed means. In
this case alike, the feed means is preferred to handle the substrates without touching
25 recording faces of the substrates.
(d) Bond process

The method and apparatus revealed in the earlier- mentioned



(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
than the outer dianmeter of the substrate. 25 Referring to Fig. 5, the
Substrates Da, Db are transferred in a state with outer circunferenti al
parts thereof |oaded on a supporting franes 21. The supporting franes. 21
support the substrates in touch with the non-recording parts at the outer
20 circunference of the substrates Da, Db. A turn-over nechanism 22 is
installed at the | owest part of the stredn of the alignnment transfer
section 20. The turn-over nmechanism 22 has a tumover arm 23 whi ch raises
and 5 holds the substrate Da, Db supported by the supporting frame 21

thr ough  oxediidddt B QUPNo! 06 99135788, IR EbRyERin MBprdagds @ T ever si ng

supporting section 24 which turns and reverses the er arm 23 within

a perpendicul ar pl anﬁ[o@@%é‘cﬁicﬁﬂv\%ﬁ?&%ﬁr 8 #g% %%cﬁs %?‘f?%?‘ﬁﬁmﬁ% has

an L-shaped pl ane, one end of cComes

non- r ecor diB@pRidiwin dfectibe aaRbehs #mehhefoy hBRLA@HHR sPBstrdedy. t IBERRIMIY ehdol d
the substrate Da, Db. The turn-over arm 23 traversing the conveyor 25
extends sirdeapyisldinpepatielsabtate Sinderodbudlinend 6fw 6ykyth 3BtHeaohey parieM 4rel to the
conveyor 25 and supported by the reversing supporting section 24. The
rever si ng stanged ta begfresdy tricvabl24ipiand alomangéfia adcutihesuctve hale(iidforokd ahe
conveyor 25 for supporting the tumover arm 23. 15 Upon reaching a position
of the tursurfaceof the holddg pane!, shebsibstaate cBmbe sgquraiy hdldvbyswaeafivasnumhe
conveyor 25 is caught by the turn-over arm 23. After the reversing
supporti nfuséeti on 24 rises together with the turn-over arm 23, the
turn-over arm23 is reversed to the upstream side of the conveyor 25,

wher eby the subst r atErerstistaace]the holding pagalsds prefasahlxised ip agpeRner ehe

substrate transferre ext to the sybsirate . 20 As a result, the
respect i veOBONHY f‘éééét“fﬁ?y qu}%e distaacs isrpaintained ig agwéﬁ"es'-\bé‘iféﬁs toeMech ot her.

S BB e AT BB AL PR 8 R 0
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As in Fi g.%éteeﬁg ?c;'g[hra].ft‘P{Q dRORHLEDaGREEE (Bmed th tofilh @i@:boﬁ?ﬂé%stgré&%z ff& di sposed

21 at a si e al i gnnent transfer section , each of the

bondi ng s eidRBSs fHRthBASarfovRd Jo Rfto URRRH tROSHHSMR In thek@diaPEiRdc¥ioRO! AitAY
panels 42, 42. Al though not shown in the drawing, a rotary force Is

transm tt ¢maf §t068 Whéh 1R aBkesWedayer Ofcrine@Ntht o 55dePtb HMENANE 8dResi@ t hat
the rotary hol ding panels 42, 42 rotate synchronously in a horizontal

dilisect i onlayEhef apredeterminad yhiklaleds. ndWihamete séBstrResare ednsfprradich algatindy t he
action of a cylinder nechanismor the like. As illustrated in detail in
Fig. 8A, wvacuderthaedhesivelayasss fimad defvaentle substrates, tondistaged aftthe of t he
rotary hol di ng panel s, 42, 42. The vacuum suction hole 43 is coupled to the
vacuum soleldng panelsds Brrgasedioriessi vy ey meansipgior o seftingwhis§iwil teeed
mechani sm 44 j s, set beside the 15 rotary holding panels 42, 42 in a freely
novabl e f&ﬁﬁ”@ﬁd?“ﬁera back-forth direction to the center of the holding

eed nmechani sm 44. The

panels 42, 42. An aggesiv i.s stqred in the aghesive ILJ
Feed mechani sm 44 hdS % WReure ey Irwsss Adres Ao cHHRE “Fibi ng end
t bgr eof t‘aq&bB&I\%{tﬁﬁn ta@l?esﬁ/%@?d?{n\éepawﬁ@aadilsc%agéenr%zgl@%hgp%ﬁtlik%fa ﬂcm%vg' schar ge

nozzl e 45.
needle is set in a manner to be freely moved forward and backward with the use of a

cylinder mechanism, a motor-gear mechanism or the like operating mechanism. A
heating means for the adhesive may be installed at the discharging section.
If the adhesive is injected between the substrates into a concentric ring
25 with the center of the rotary holding panels, the adhesive is easily expanded uniformly
in the whole radial direction.

A process described hereinbelow may be added after the above bond



(Operation of bonding section) As indicated in Fig. 8A, the substrates Da
Db are sucked and held to the 20 upper and |l ower rotary hol di ng panels 42,
42 at each of the bonding sections 40. Even if a slight undul ation or
wavi ng i s brought about to the substrates Da, Db at this tine, the
substrates are forcibly deformed and corrected along flat surfaces of the
hol di ng panels 42, 42, thereby inproved in flatness accuracy. An adhesive ¢
is supplied fromthe discharge nozzle 45 into an interval 25 of the
substrates Da and Db. The di scharged adhesive g is in touch with the upper
and | ower substrates Da, Db, In Fig. 8B, ishe upper and | ower substrates Da
Db are synchronously rotated in the plane direction while the adhesive g is
di scharged fromthe discharge 22 nozzle 45, so that the adhesive g is
applied anBH&%EAy. Then, the upper rotary holding panel 42 is |lowered to
narrow the*interval 5 between the substrates Da, Db as in Fig. 8C The
rotary hol gi I 2 : : ul ar
adhos! ve gt B Bar et Attt RiGes SRR ERFEOH, B ARMARYvia e
interval b 4 i L di al

i ect on. e BBl SnGRTh Plar B8 e (B R e T M "
is filled with a uni fyrhoy {Hais0bdtAYES are (dtleliaPHigh PO, Bhe RBELIVOMYel B Figs. 1

and 2, a holding transfer section 30 transfers a pair of 10 substrates Da,

Db §rom t hesradedAimitertlyl 41P6wdrehe MEGAIDT tROsULRtrhtRS iPRALSnsednt BOEIEHeBY sections
40, 40 while keeping the substrates in a state with the bond faces opposed

to each ot batespbhdinpad dirtrgtidbnahesdedr Feréddcess cFihé adirgivieppadciirgdd euttftormabl e
transfer armlI5 20 25 32. A leading end of the transfer arm 32 turns

al t er nat el thetamt¢rmrenmdérencand Thefrotabionalispeedsis atljusted id @, radg® dfrseveral positi on
above the alignnment transfer section 20. As shown in Fi g 6, the turnable
arm 32 suptheusandsipgma The thickneshaf theadhesiveldperie deteomined hy\chbiacteribtics dfn t he
up-down direction. Sucking parts 36 are provided at an upper and a | ower
faces of t#e usedadhrgiverns sefrotatienglispaedhl e arm 32. The sucking parts 36 are
connected to the vacuum suction source (not shown) thereby to suck and hol d

t h&0 substrat es Da, Ditlthapghtherubstraiessagrbegotatebatihigh speed elﬁ‘éldv@’etﬁet he

Pt or LAY 08 DRTRR TS RO PORKATH o5 viah oAl ebreed fuee o a Do
ially. d h Ki 36 h f 2,

ot sequent oLt JuGser R L SUCL L AAT (526,00, s L aneLey BEIE,

barts at cietiedston iuEnishlIBe oA (BIckRHPEQRE BEA rpher AR SR A N0

t he confromﬁmgr&ggs&ers@ﬁ&g 1B, Db is turned and inserted between the rotary
hol di ng panels 42 and 42 of the bondi ng section 40. 23 The transfer arm

3215 s noveg) Tpardfed pdeokss toadetlppd@ipver the sucking parts 36 are freed to
rel ease the substrates Da, . The substrates Da, Db are in turn sucked and

hel d by vacuum suct i Basiballyea géteralidamtertdeeice dbmplyteHikedhargbramensed42, 42.
(Hi gh-speed rotary section) 5 In Fig. 2, high-speed rotary stages 58, 58,
i .e. 58-1,ThEges possibility alregelte 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



adj acent to the bonding sections 40, 40, i.e. 40-1, 40-2. The substrates
Da, Db with the adhesive g interposed therebetween are placed on each of
the rotary stages 58 through suction by suction holes 58a connected to a
vacuum source (not shown) as shown in Fig. 10. The rotary stage 58 is
rotated horizontally by a nmotor or the like, wth inpressing 10 a
centrifugal force to the substrates Da, Db and adhesive g, so that the
adhesive g is spread to the outer circunference and adjusted in thickness.
(Setting section) Still in Fig. 2, a setting section 60 includes a conveyor
64 having an elliptic run path and an uljyravi ol et projection section 62
arranged at a halfway point of 15 the conveyor 64. An ultraviolet

proj ection nmechani sm such as an ultraviolet lanp or the like is fitted in

bt voen. ¢ FRUCARSIY Pihauopier g Sbgh Bpisn SRR EHOEGE CF Bt GV EORVBEP o

adnesi ve. ¢ tatn pEOELA s b SN RS ERs Blrcartd E0R0REc) Lis eiFri R nifve (e
controf | afrane S ohief BFE St ef kPl fufBR Flle el i
i erm 1t oy PRt A A IE R AP e L R AR AL AN e ¢ g

tosor | 0”%fdiﬁé‘€1@mtb9§ b} 8IcREE S/Heh shporldddit bW, ik ﬁ&l@ing%‘?&%ﬁ:&'ﬂatéﬁct ion

62, in order to avoid the transfer 'stop of the substrateS during the

pr oj ect i Omdrd sl daglifdoj ecti on section 62. Wen the adhesive g is set by
the projection of ultraviolet rays, the substrates Da, Db are united in one
body therelfy Sepproe¢sel ete an optical disk D. 24 (Transfer section prior to
setting) As shown in Fig. 2, between the bonding section 40 and the
elliptic 5 conveyor SHéuitabld deetirpeddvigegs sapldyed ifOonfoheite with theksddidfithed a
transfer section 50 prior to setting. Two substrate holding arnms 52, 52 are
mount ed i adkesivesiseghe Edr in$tende; enthe easesafche adheSepapahle vphHbgng sétiby, whi ch
turn integrally in the horizontal direction. Specificall in Figs. 9A, 9B,
akOappr ox hiveavislst reys Baplavialpiiay arejeaicagievios ig smplpysd. | K thordhegivads &

| eadi ng end of the substrate hol ding. arm52. An_ inner circunferential edge
of the st 88 “srableohbeing pet bydieating aainisared rasproiasHPB devics W utddaRls: of the
substrates Da, Db f n]bejomttherﬁby tolﬁng %he sub ttates..E%%h substrate
Da, Db has non-recortf 3 tigi s yagably coptrelied ig the.seting dewigarsef iR g8t cent er
thereof, and a rec #diqg %art zZ in tEq giddge.ﬁg t he non-recordi ng parts X,
y. The suBtCF3 SOTHLRNS 1 OF SR APRTRPBATLY 19 FA® WERHSREPH g part x at the
outer circ kggﬁglggm&he substrate. A center retaining arm56 is

el ongat ed fie Center of the U-shaped stage 54 fromthe substrate hol di ng

ang 52. The center RepdiRkAGhANVE I2Rri$sdtRAEbbAGubMAeLaB LRI PeRBy?b t he
substrates Da, Db to prevent the substrates Da, Db fromshifting in the

hor i zont atoritifi€ bh 8ptical BRk! MRrardfeaeed foi @gheral DAtiCQANRS isashed o tak® oat M

el enents 52a of the substrate holding arm 52 can be noved in both

di r ect i onthewlpeicel diskefrsmaheset pésitibd. are cl ose to each other and are
separated from each other by a known driving device such as a parall el
chuck. The subst r at @hhobttaldiskrtakeiDdut ofitie sat pasitidn/canrbetsubjehtedito hamousy a

| ower face of the overlapped substrates Da, Db hol ding the_adhesive g

t her ebet wesimentsin the same mymer paindse BanerghmamtHysuredreeess.f Forexamplespie g i s
exgosed or partly bulges out at the outer circunferential end part of the
stst r at edispretiomproqennios inspestinga satedit tiy enticrldisk garehe eagriedovty tdbch with

e e et ol S LA B B o BRI, TSR 2 15
or 12 kPR Pl YRR P PR IR AR AP e v @
1o oo AR R e S R e it gt o
Ce 30 | o0 sy labuspes euai oy, stase 55, hen {ne o hold 1o

hgd di ng arm,BdrdtOtddlagvicle V shape with the arm52 is brought to above the
hi gh-speed rotary stage 58, so that the substrates Da, Db are transferred

to the other substratgvh@lddsdbedbBlowis employed to feed substrates to the alignment

transfer section.



In this state, the two substrate holding arns 52 formng the V shape are
turned in the counterclockw se direction, whereby the substrates Da, Db
havi ng 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 sanme manner as above.
Thus the substrates Da, Db hol ding the adhesive g therebetween at the 15
bondi ng section 40 are, via the high-speed rotary stage 58, carried to the
setting section 60. Since the bonding sdétions 40 are arranged at two
points, the substrate holding arns 52 of the transfer section 50 prior to
setting are alternately turned and noved to the right and | eft bondi ng

sections 40 to fethhg%éﬁﬁggﬁﬁ@gseasp 6253135 %Qgc&gnﬂﬁﬁr% %gggs fptary stage

58 is disposed at the m olnt o ndi ng sectT on and setting

section 6QquueNK dilleg hid GédieRTaiig MBS AENEEINESate ?ﬁ%cﬁigggﬁ]&%ﬁ vzlw_?%ﬁ@t €s

Da, Db sent from'the bonding section 40 i s adjuste speed

rotation, faléadirdcted 1188 floRE a0PBcerLBAEH BB iR SeentiRRy Ei_fling%dt ransfer
e

section 50 is |ocated at the bonding seCtions 40-1'to receivé th

subst r at esllecing speeRonst Heurdngamkied Aeaddwith falr trARfGarRs 'Eafrrm?edtih%lﬁ{ her
substrate hol ding arm 52 of the transfer section 50 is |ocated at the

hi gh- speediracabas fordiokljeg Bfe-sibbtvateesml spacéevhict winmthtegrally ladgeshdrr oThé he

hi gh-speed rotary stage 58-1. Thereafter, the arns 52 turn

count er c| pakedi sibstrate 26cumd atiie sectibhearerdss posdrkinrtsoso gpokitk digecsions 52theol di ng
the substrates fromthe bonding sections 40-1 is |located at the high-speed
rotary stragie! Bgir direetionsga efterningeenites afithejtransfrtmeansswhide tesphdagh- speed
rotary stage 58-1 and, at the same tine, the other substrate holding arm 52
hol di ng t9eHectingssectorés nasmdifferent ¢irectipnand ths dispmentyansig-sectien isgekined 5
at the segti ng .sectj.on .60 tg transfer the substrates thereto. Thereafter,
the arms t3oTaNARINGSFFCEPRI o Ranfubstraten gt the @ainph sbstiate ancHmrlatiog sectiong

hgl ding arm 52 of ,the transfer section 50 is |located.at the bondin
sect i ogs aﬁ?)glgerf‘i’)te}yetég?%"‘ttrh%’etgg HBE?fIF‘éF‘égnstaﬁ‘grséF'rtB eé]ﬂg’f%téréﬁﬁfgﬁ On¢ he

b | dj. 52 of the. f ion 50 j.s | d h
i oh- Speedtifs 4¢ RS, BetpRer e cafisd B UGt Fart e BeliP st her of rom.
10 Ther eaf tef , t e #0838 telblly HeOLk I IB1eadNBob B or LDEPRIENRY GBS r at @

hol ding arm 52 hol ding the su rate ing s IS

located at tﬁe%cmngmiag_%eaiornotm@ﬂtﬁg [wealitg of Poé @Pﬁ%%ﬁ%&ﬁ?esh@idéh%ﬂa

substrates to the high-speed rotary stage 58-2 and at the sane tine, the

one substtidtabldehatlisteeedy firkablAlafibeGehiths apoaBlonArere i idas BF gaspeed
rotary stage 58-2 is |ocated at the setting section 60 to transfer the

dabst r at emndfer tieenethooughtha intesittantratabion ofiche tatmatdei sa)sodnthd dpaterwhen t he

one substrate holding arm52 of the transfer section 50 is |located at the

bondi ng seledtimgsediion] theospacere arecadchmubandbinraneeswiaranplotabtyonfirdimsgnd ect i ons

40-1, at the sane_ time, the other substrate holding arm52 of the transfer

section %@ntablq issimiderluusablrefonthgrspeprsed rotary stage 58-1 to receive the

hol di ng substrates ]{nr m t he hia%h-s?eﬁd rotary stage 58-1. Such an_operation
A e 15§

are 20 repeated durlrife ebRyesd id5Yichr HRBYDY (erinsprating thy Easfaron) The
7. An odtars SiTeSERerset e ARrIrielt PUET T ALe S e e e B ek e e o
onnect e, 00 S Dy B B o Sy 800 PR bR e
cect on Faionsh e MR h s EBREGA, Rl add fBrenltl 101 %60, ' the ot cal
di sk D passing thr ouglodai&us ff? manufacturing optical disks constructed as a whole as

shown in Figs. 1 and 2 is used to obtain DVDs. A substrate Da and a substrate Db are

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



10 15 ultraviol et projection section 62 is taken up fromthe elliptic
conveyor 64 by a transfer arm 72 which is laterally U shaped as shown in
Fig. 11 so as not to release the substrates when the transfer arm72 is
reversed. The transfer arm 72 transfers the optical disk Dto the upstream
of a horizontal conveyor 74. The transfer arm72 is freely reversible about
a horizontal axis thereof, and accordingly can nove the optical disk Din
parallel with keeping the optical disk in a horizontal state or nove the
optical disk Din parallel after reversing the optical disk. It is decided
by a descri bed-bel ow controller 200 whether or not the transfer arm72 is
reversed about the horizontal axis thereof depending on the production

ki nds etc. For exanple, when the upper substrate Da is transparent in one

product i ong kinReh subbeatsyBal hehee muhﬁl%@é& ah %}{%ﬁrﬁgnttiyanfsfé‘? sédinslogprar m 72

while the substrate Da is being transferred by the transtfer arm 72. \Wen

the upper alsdHisd i@t Qarsfertifig M dibEATe@DE, D5, BiNdide RESH £NéachTEr bdiRlingover
substrate is gold and Ts light-transmttable in another production kind,

t he subst fhatsabdtautdsDd, Dtewat andhésive, meﬁﬂ‘ng lse@fom 60Pforettifg theadhebiot bpt e Da
is being transferred by the transfer arm 72. The horizontal conveyor 74 can
i nterm tt elndabipldt rayssdeinspéringubstionaI®ior yspectingomamifattarggesptichiadiskshendut er

di anmeter of the substrate at approxi mately constant speed. A reciprocating
transf er smecpticahdiglo acauinprianngisedtion 88 wherathe optical divits pes dccliublledf t he

hori zontal conveyor 74 and beside the inspecting section 70. The

r eci pr ocat(Sujsttataasigulaingtsectioi)6 has a reci procating arm 77a. A | eadi ng
end of the reciprocating arm 77a when brought to the downstream end part of
the horizontal convéj®pubstrategceamylating sectionilodias aipgic ab turppablestlRe 14
reciprocatjng arm77a tuyrns horizontally, the optical disk D cayght by the
arm 772 | Whishcen fisn imieihoggeriel Higecsiont i éHPPRSFmﬂ'ﬁBJtéé?iaéea?et(‘,ﬂasar@”ﬁplére :
sequential.ly supplied to t.he inspectjng,section t hr h .t

reci pr oca%‘?%%cetﬁf?gmo‘ftﬁ’émwtg* ce ?tk—?ﬂ%M’T‘@taﬁ?%H%glﬁ' cﬁ?‘ggﬁaﬁ? a.d8¢ion) A
failure product,col lecting.section 78 i.s for side by side to the 28

i g@pecti n@_eggg‘% P%fﬁr%né Ay lﬁgratt i@cﬁuBP%@Qgisﬁ—BtT;Sm 77b of the reciprocating
transfer section 76 C catd. yel: ENS: ' i tion 70
and failure pr oductAcgzg %hggv;ﬁilﬁgﬁ 1%?cl%l‘idt&%”’]§1.St2%hé€e§l§8p%?ag%£??ﬁg{ha%%g

reci proc ' | 2344 bR ' 1 QkkE . sah

recipr OCZ%eg.gex{g@%laﬁgﬁﬁ;&ﬁg&%ﬁqtgﬁx}[ﬁg%éﬂgm@%ﬁ %&)gﬁ t g%kra]%g%%qt %ﬁggﬁgcti on
70, The opith fisles BleHeld o@ivest tHeQUBItR:E Da | NSREREE Padicul #E, HékoRARE s Sect i on
70 is caught by the reciprocating arm 77b and tenporarily stored on the
failure pifabéigdjaceatly @ppémgddewtt aibstédtes Dapekbindg pasvented iffgpbeingon result at
the inspecting section 70, the optical disk D judged to be defective, i.e.,
d&d ect i vedanpiged tHroggséonbact aithtdach otilet.e cThegpbstdateeDaiaonact8mutaterbwish theo a
failure product accunulation section 79 by a different transfer means and
pi | ed t hereordingfadesananggly kbandifhesstdinagted apwiarsh) Amowpr digmietadiof khecspheasct i ng
section 80 is arranged adjacent to the inspecting sectjion 70 and failure
product oY 15 &etitp g sTaler than amoutlige af themenzseqrdme nagt ai ghe centerwathpt i cal di sk

I Tect i ti.on 80 to_collect ontical disks D, S ting struts 83
Stand al ORYERE Dt 4 (FRETAHIA BACS WS ARTLRRLabE 1 Booh HIRIAS E47odies
tical disk fitted.and col lect ed, whi | lated. A turntable 84
Col | ot i VBT R R P e aatits ST SRR BBl Ge The Lur ntabl o B2, A
f eed 85 fegi - L abi 0 Th
R orocating tr anc o Qb ARARRRR LTSRS SUIRL R M aAL Ol pe®? The

reci procajredch QREWSEH ubdrant @&%&Hu@atea Qehefhees Ol a‘ﬁﬁﬂnﬂﬁré%& hrd7 & afappti cal

di sk col l'ecting sectli orr 80. The reciprocating arm //c reclprocates _
synchr onqigpkyend dffa gk MBS ARUARA:NELbBITEs P4lnd éfRersSPRANAS opti cal di sks
tenporarily stored’in the failure product 25 collecting section 78, good

di sks ar gosgidhed @ thB@icslpPET dni UpPesindid hSstnaf1 5t hahk WabtAabdseDBaret hr ough t he
reci procative notion of the reciprocating arm77c. \Wen one optical disk D
is |aid tsequdneialdyiuren bunfjoratatiuipp&dnast otdie turntable  Substitute Sheet Z9 -
2 Cctober 2002

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



82, the spacer feed arm 85 conmes turning above the strut 83 thereby to

pl ace the spacer Sd on the optical disk D. Optical disks D and spacers Sd
are thus alternately piled and accunul ated at the supporting struts 83 of
the turntable 82. The spacer feed arm85 is refrained fromoperating if the
optical disks D alone are to be piled without using spacers Sd. After a
certain count of optical disks D are accunul ated, the optical disks D are
sent altogether for shiprment or supplied to a next process. The above
operations are controlled by a controller 200 of the apparatus. 10 That is,
the driving sources and devices of the ldbove devices or nenbers are
connected to the controller 200 to control the driving sources and devi ces.
For exanple, as shown in Fig. 12, the substrate accumnul ati ng section 10,

turning aml ' i ¥ ng gﬂkgf LEdrRAEd tikAnsker section
20, turn?ogg§&#ggﬁgg%§%$§gékﬁglgfﬁg t?a sfggggég%?gﬁ 30,&E0%3?ng®section

40-1) bongdinghns@téd @ftufiferéncd 6 BRe t@htabRCLS AR akbitBlle dibtte SPEREM spakadisy st age
58-1, high-speed rotary stage 58-2, setting section 60, ultraviolet

proj ecti ®a, Seatd equéidially fardfaad calleatd@at thosuphorim staenysyor 74,

reci procating transfer section 76, inspecting section 70, failure product
col | ecti {fussreg iransfet8neams) i cal di sk col | ecting section 80, vacuum suction
source of the suction nozzles 186) vacuum suction source of the vacuum
séction hol es 43, S8ashovacifigs Uc®j aorososiraped ofmingerdd Siaditiedgt sect i ons
parts 36, and other devices are connected to the controller 200. The

cont r ol | @esitien airsounsed hydhesubstrate tuantatbessid, 26 land spacentyratablerkduwhiaigs
progranms and the nounting data such as conponent data and product_ ki nds,
and a medsely tnomblepndireayablenp ryd dewni nfhe ¢ress-ssped Brmiag|asm) IBhag ot a . The
apparatus has such an_addjtional feature that th ontrol l er 200_~5

cont r ol s 26BS GEERYNG [ wgge%lqyéw&%aré toga g Phak dgrat HeGsaters | The

oo § ORHTARES SR ERaNy herh et O cerepu e Aot s Tl Be o | o
i d.i he i l, b . . h, of bondi
41 o B NGRS PUPSABA2 o S e S il
t he su Sh{ﬂ?‘*ﬁ‘ﬁﬁ%@}lw"tﬂnaﬁBﬁﬁﬁ’@'}g%y?g- ich is not set from being

st opped. afes w he adhesi ve which is not set are not

transferred to the LQE&BE%H@?QFW%};%?%%@ :Jh_aeéﬁfu?nin& henadhgsive g is

set in a state where thé thickness of the adhesive g befween the substrates

Da, Db npytatedtimpeedibielly QbR the lsibfraddsd®d, DiPaRufuthtéd'&rh@furhtagReveni€ence, the
controller 200 can control so that the substrates Da, Db are transferred to

each of hicokesditng ofelod juemablé Q6 Tespectivily, And htleddiighendof te pgndiniagher
section 30, transfer section 50, and hi gh-speed rotary stage 58-1, 58-2 are
b® epar edafrots prageEnt abguwerthe aligrenent transfensactiop?ef erabl e that at that tinme the
setting section 60 is prepared for receiving the substrates fromthe

hi gh- speed rotary #sdgéicsgd in Figy358syction pjase 484 isgugunted ptea leading ¥ of the
adhesi ve | ayer #b'gtéween the substrates can be sure}y uni.fornmed. in the

cont i nuo&&d RIhOF Retumingarpy Biviaspungs J&idneimevable fashiga in isupd9%® 200 can

trol §o that the.subst Da ith t t adhesi i s. not
T opped BRETRE s SUEiaTy e 1B SB0MHE HrlODRL es BT AL B P B O Bl Pr ough
above of R P W R FEhsPBuctBR 5o R Usi el ik PBFP AT 1. F ol Vowi ng
gpntrol so as to SW?{&%Xs‘?é't‘%n%fz?l%%Bﬁ’fés&égrfﬁ‘é‘}f&f’lg%g%cﬁ?%E&é ?tlpthE@rlxterd' sks.

The substrate accunulating sSection rrven nment transfer

secti on 3Ok SuPHRRADE ANt Slbshchfs PRISALKANnd HaR @ hORIFRRE AR o figoti on 20

is driven when t substrate accunul ating section 10 and hol di ng
transf erigRCéveANf B sabfRrads PR GHREPEr mbIRidd iRRBRAAE BNRe sUdtdnMOLAENEGE! ransf er

section 30 Is driven when the alignment transfer section 20 and bondi ng
sect i onsthéGudtiondibz21e085 qahepleshckahe §uteiritedNEsWing @0 She 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



The bondi ng section 40-1 is driven when the holding transfer section 30, 2~
transfer section 50, and hi gh-speed rotary stage 58-1 are prepared for
their operations. The bonding section 40-2 is driven when the hol di ng
transfer section 30, transfer section 50, and high-speed rotary stage 58-2
are prepared for their 31 operations. The transfer section 50 is driven
when the hol ding transfer section 30, bonding section 40-1, bonding section
40-2, and setting section 60 are prepared for their operations. 5 The

hi gh-speed rotary stage 58-1 is driven when the transfer section 50 is
prepared for its operation. The high-spé8d 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

pr epar ed ggasﬁﬂﬁ}g&operations. The ultraviol et projection section 62 is
driven when the setting section 60 is prepared for its operation. The

transfer g)ggrzgoﬁgf@ﬁmgamwen the setting section 60 and hori zont al
conveyor 74 are prepared for their operations. 15 The horizontal conveyor

74 is driven when t g shownsihPigaur-413, ta8 erdseehdped tatinParkt PO& @fmegection 76
are prepared for their operations. The reciprocating transfer section 76 is

driven whevery96° hinérhztehit ightad ey shoul the tuntsfesiafnmy. section 70, failure
product collecting section 78, and optical disk collecting section 80 are
pr&par ed Stagethiei r operations. 20 The inspecting section 70 is driven when
the reciprocating transfer section 76 is prepared for its operation. The
failure product col lAsdniFig 4%eottieorong@rmga)hfitbeturningrarmhi® isecapgadcat i ng
transfer section 76 is prepared for its operation. The optical disk

col | ecti nrgmgéétgtebhalgxyeitge shbistrate Dhemthe merntadly bt shawhaly tagning ams i & fallsect i on
76 and failure product collectjing section 78 are prepared for their

oper at i on@‘?wﬁ&g’r‘: ithgysubstratedday &’Gdu‘fiﬁﬂl n03pies 480 Phenthetiraiag@rmid opti cal
di sks 32 of the epresent irilvelrgg ggé en an adhesive is supplied to bond a
pair of sTOYETYR RE HGHPR BRFAISSG! S04ake ¥R HigsuRsteats Ba. respective bond faces,

t substétat eﬁ_are sent to the bond position in the confronting state and
t her ef or e”'R8F ectly and efficiently supplied. Since one substrate is

reversed and faced fOFitatha&h&?ﬁl@%u%&%ﬁ%fﬂﬁf@éﬁ?ﬁf° itgggﬁqlslgt?ﬁcaécpes are 5

al i gned, the substrates ¢an be syrel ace 2 sinple

oper at i O”diré\{%ﬁ,q}‘l@t&%bos{tjn{af‘e 1BY B4UoAPBF theSHASES RbESudth o IReFANGFLINS e Ted to

the set process w
alignment transfer section 20. As the suction nozzles 186 free the sucking, the

substrate Da falls and is fed to the alignment transfer section 20. The substrates Da

15 supplied in this manner to the alignment transfer section 20 are sequentially sent
downstream (to the upper side of the alignment transfer section 20 in the drawing).

At this time, an arm (b) adjacent to the arm (a) in the counterclockwise
direction is present immediately above the substrate Db on the turntable 12, sucking and
taking up the substrate Db in the same manner,

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

0N
(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



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 and nodifications are to be
understood as included within the scopeijgf the 1 ~ present invention as
defined by the appended clai ns unless they depart therefrom - 33 CLAIM
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substrat es adjfacent to eac €r 1n an aligne ng the one and

the ot her yswhRhFRLRSsBEtrABDPRIakranbidlattRS BRG b MEsi oAt tAERSubAFRLIDRO each
other; (c) supplying the pair to a bond position while holding the pair in

a state faced 10 to fdgdm @*b@és}enl(i‘?&mécﬁ@t@ly%o@@t%ﬂﬁ@érySb'aﬁbﬁ_a?e!ly pindder val of
t he substrates caught confronting each other at the bond position, reducing
t h® i nt erwéh thesutspar’s OV théiradbRsI2vaicksardl takel @t thl gpacdr Skn whi l e
rotating the substrates around a center axis of the substrates, thereby to
form an adhesi ve | ayitk ab@t(dpssnds ke spabsstSaad else tuhitalle )l 6and posetts tige spacen bel ow
a lower substrate of the pair of substrates confronting each other via the
adhesi ve $atcethe sappbrsieg diragl 3 dftths tlratabbet sthérebmte belldsotie spesart i on to a set
position; (f) setting the adhesive |ayer at the set position to unite the
subst r at eStagal¥ne body, thereby obtaining an optical disk; 20 (g) taking
out the optical disk fromthe set position; and (h) inspecting the optical
di sk. 2. A method oﬁnﬁsaaépaﬁhymt%t%t@éw1§il%t§srabl&éwa5ﬂgmttéecl aimli,

B e curmmati e bnish Srabben i e Sudiio kb raHg s et Bna "
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di sks acgophklg 140 any one of clains 1-3, wherein the adhesive is fed
annularly in the process (d). 5. A nethod for manufacturing optical disks
according to any onByahe gdpatititn of grocédunds iaBtdges Altarough®, ukkesubsbaesPan t he
process (d) and (e), a process (d+) of rotating the substrates holding the
adhesi ve dndyBb atdwaltestmteiweenghitmptfiem phestnentatilesebt arahl 2 todeedeyt tochadj ust a

t hi ckness of the adhesive |ayer. 6. An apparatus for nmanufacturing optical
di sks by abignerienttrensfen seation 2@ fwhitecthe ppacers\§aa Shefianusediaes caltectedrat tie

conpri ses:
i turntable 16.

At the alignment transfer section 20, the substrates Da and Db are
20 sequentially transferred to the downstream with the bond faces turned to the front.
(Alignment transfer section)
As shown in Figs. 1, 2, the alignment transfer section 20 is provided with
a conveyor 25 for intermittently transferring the substrates Da, Db in one direction, for
example, by one pitch longer than the outer diameter of the substrate.
25 Referring to Fig. 5, the substrates Da, Db are transferred in a state with
outer circumferential parts thereof loaded on a supporting frames 21. The supporting

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



an alignnment transfer device for aligning and transferring substrates to be
paired with respective bond faces turned to front; a turn-over hol ding

devi ce which turns over one substrate of each pair of substrates adjacent
to each other at the alignnent transfer device and holds the one and the

ot her 15 substrates of the pair in a state with respective bond faces faced
to each other; a substrate feed device for feeding the pair of substrates
to a bonding device while holding the pair in the state faced to each

ot her; the bonding device including a substrate hol ding device which hol ds
the pair of substrates fed fromthe fee® device in a state faced to each

ot her, can change an interval of 20 the substrates and rotate the
substrates in a plane direction, and an adhesi ve di scharge devi ce whi ch can

freel yyg[ggr?u O dofqﬂgglfebgﬁ%%?%m the interval of the substrates from

si dewa e substra y the substrate hol ding device and

di schar ges the adnegifioe heBfith 295V Irsfallel b Plhe I8 il DL RAEUPPOT t 5

frombelow a | ower substrate o palr of substrates pi via the

adhesi ve (g¢ aligind¥@ dhdter fleMbseoand transfers the pair fromthe bonding
device to a setting device; the setting device which sets the adhesive

bet ween the substr atiesutd-angimechedisM22 B8 o thaRsV@ arfed Which rgs&ndt o obt ain
an optical disk of the united substrates; a take-out device for taking out
t e opti heldsdhskubstramDd)Oiskipponed biethestpp&ting fiaaier2 lofhreudhstoueti with the
accurnul ati ng devices where only substrates of the sane kind anong the pairs
are sequdowerafateoftbe suhstratecdda, Dl anp acevessing stppdrendsectioh 2deshitutured to t he
Substitute Sheet - 35 - - 11 June 2002 front; a spacer collecting device

f or sequend reMersgs fiel timgowsrarm@3| within agperpeadpbar plae aadds snovablaiupgndr ansf er
device having four transfer arns arranged in four radial directions which
turn intdg™al |y for holding the substrates and spacers, 5 wherein the pair
of substrate accumul ati ng devi ces are disposed in confronting two .
directions of the fidGrUMRNeARTA 2P das P%FrsShPBerplta%rﬁ“ﬁ@“é@ﬁt"@ﬂgb@“mén
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7. An appara acturing optical according-to clarm6)
further a3 i j ' f OFpHL i ured
opt i cal O e b 8 e e ot s arPrr S HeB2e T o

claim 6 pfarfang¥dgythé DitdrlBsidlOBthe 3bsvedyBLds €f\upForias tite fuk@BséirmmaTber
reci procating between the. turn-over hol ding device and the bondi ng devi ce,

add sucking parts dUpoanegmitimta positiin efitie tealovbomras2Pfthasutstrdteda t he
transfer nmenber for sucking and holding the substrates. 9. A nethod for
manuf act carried dophstoeaim ol thesoaveyor @b ngycaughtbythemernedver laah 128. | ASter vliwi ch
further includes a process for controlling, when the adhesive is inserted
i nto therdvarsés/aippoRingsestianid ke sogeties vitht the furn-ayer ame 2hahetug-oyect i ons,
so as to prevent tranpsfer of the, ub?thr ates with the adhesive which is not
set fronfBerAd SYepeki9 the upstream side of the conveyor 25, whereby the substrate Da 1s

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)

Asin Figs. 1, 2, two bonding sections 40, 40 i.e. 40-1, 40-2 are disposed



10. An apparatus For manufacturing optical disks according to any one of
clains 6-8, which Further includes a controller for controlling) when the
adhesive is inserted into, the interval between substrates at each of the
bondi ng section,, so as to prevent transfer of the substrates with the
adhesive which is not set from bei ng stopped.

. Ay5& AF. A" A. AL A9yE. Asy". AL A LA sS%A r.A{r. Ayh_. A _.ASr. A& A AN . AL. AL_. A(
& AQ. AL _. AL9. Af & AL_. A9. Au. A, 9r. AY3L. A&L. A. AL. A3. AFR AN K] GORaWUI ?_° r

>{ vql gb] X] cal ca] ca] ca] caj] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca
] ca] ca] ca] ca] ca] ca] ca] ca] c<aV] c<al] ca! Sod

5Cci &f &t #x$y} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca
] cal ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]ca]cal *pO> DI -"""H] #) #H#HSSES

%R W@&&ﬁ%‘ SIde]} gﬂ}{cgfé]u%lg%]tca % }%ﬂf@a ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]

ca] ca] ca] ca ctaljcalcal " ((7((()n)))) *c*t***+9++++

oa/(] 2a] ca]ca] ca] ca] )éz ca]gza% %% %g}}?ﬁ%@]@g% Eé%@gid:clg%ﬁaﬂ%ﬁ%g%@é%igag 621?2(2:
cal cal al ¢4 CAPCAI o) €4 (o Cal 4] Caf LAY CaTCal o Cal ol 0076 8. ke U1 X

K transmitted from one motor via a rotation transmlssnon mechanism, so that the rotary

3<2>r >u>>| 2??! @ @@ AXAABBcBBj C| w mhc”Y] | ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca ca] ca] Wlﬁ@]pﬁﬁ&l@ﬂkc@j fodt6 sy chiad ioub ih@axbe@bmﬂ dirdcgiohcalkad DD
DEYENEE#FWFFF. HHHI O 11 7JJJ8K]} KKK>LLJ xsnid_Z]]]ca] ca]ca]ca a] ca cajcalc
a] ca] ca] clajidiap pahelaf2cia nakd ap aad doapvadlyahs aetlonedfuadytialierahechaaghrca]tha] ca] ca! M
I NoNNNNOZOOP[ PPPPNQONRRSXSSTTTTTTLUUU=W WWV} xsni d_Z]]] ca] ca] ca] ca] ca] ca] ca
] ca] ca] cdlkea] ca] ca] ca] caj] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca
] cal VW WYl YZZ g AwWrz”h 67\ " ; bPb elLegeeee
faf f gj g} xsni d_Z] ] ] cAp tikistrajedan defad 4 Eig 84} vaquua sustion hokeh dajacaifccmpd al ca] cal
ca] ca] ca] cal.ca] calca] ca] ca] ca] ca%ca] ca] caljgh(itiijkjjkJKkkLI Il .nmmmUnXnZn&

pl popqTafqagenting lasas of the roten] kelfioapenagle 42,04 c Ajhealacalm apetindile 4] #a] ca] cal
| t GuuLvOvDwwyyzzB| } C~~~~
- %?i/oc/;%%%gklieg ‘%ﬂejéﬁ‘g‘]ﬁfsgaﬂfc@ﬁ%&ﬁg&(ﬁﬁg211]:211]:211]:2a] g;]Jc\a] caj ca] Zg]zc!a] ca] ca

Lf o] oo o] ool ony o TR ERTTEIS A S B o] SRR Lo A is s o8 S A a] cal

A e SRle Lf’?ﬁ]g@aﬁﬂgﬁ]‘*@af%a] APyl ﬁfeaﬁl%i%%?%cgrf@md FegHAn 9] cal cal
o el aleer B ARIOM 2 bR £ 28] SALME I ok Ml afibdaakes] ool ool cal o2

Icajcal. q@eeﬁam%&wx[ HinestBidmétlantl 42hedd §RLIRICRAILH] §21GAlGabeal cal cal ca] ¢
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caJ ca] ca] ca! HAaXYZ JVYcqg”} xsni d
1] ] ] ca] ceddir ] thadeoflcéijchatgeahe afileaivedtann hteddon) & murd sfahe diselakgal ca] ca] ¢
aJ ca] ca] ca] cal ca]ca]ca] ca]ca!*_7-0=MdWD| wr mhc”Y] ] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] capezlp 4] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal ¢

aJ calcalca]ca! 1Ch] 53<[ VY }xsnid_Z]]]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca
] ca] ca] c4Ppeafavei 95%@@@1@];@3]39)1] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal kn] J<*z} %R} xs
nid_Z]]]ca]ca]ca]ca]ca]cal ca] ca] ca] ca] ca] ca] ca] ca])ca] ca) cal calcalca]caJca]c
a] ca] ca] ca] ca] ca] ca%% Hficatedah &8 mchemwgat;&emla A4 Jue 9%@1@&]%@]@9] ca] ca]
ca] ca] ca] ca] ca] a] cal ca] calcalc ca] cal calca] ca] ca] ca]c ca] ca] caj
cal L1} BPPEATA @}Vi&?ﬂ%%})l %]’%5’&1 ]a céﬂféf]aqlaoa]d&q SR Ba] ca] ca

b3l ool ealaglealieal ool celiceloal ealonlon sel eplcaLs i?a?'ﬁi'ﬁ@%“@ﬁ%éfigi A
ﬂ)oc/g] ?;ﬂ ] 8@4 %%)iﬁ%’@]#ﬂfgﬁ/@g"@%%%%{/%t%al%gﬁpgb%@fﬁe b0l4i88&: () - s100&
aboe () PR Py o BV it ) (e ) s L T 08

109 () -y 9G' 10%& (4n é’l’%sﬂvg(@s Ql) é&@r@hﬁ%dxsch&r@@&oﬁlea3?nm ah mt@ﬁal
10 3#10%08' () - yHI00E ()~ RTOVR () - ST0%R ) -1 ~"10nm 10mm

>S d aBE of tHeeabst#408418a aad Db! $3{@¥@Q@hir)i>ed YA (i3 nﬁ%uél@%(mtlﬁe) u;%@ s () - F
10%0&' ()-d 5CGcaBE 10mm 9* 10%0& 09%&' () - &YW 10908 () - &#" 10908 ()-'F
230%008 (Qwdr'shbsates(IDa, Db, aBE 10m"rF710%3& ()-y5"10%0& ()- 3

10908 ()-/$10%& ()-F!'/$10%00C& ()-F - 109 ()-& @

10mLO0%&' ()-!p" " 10%x¥&s. BB, tHeQPpeOaNd lower substrates Da, Db are synchronously

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



100<" 10%08' ()- |:$10%08 ()- 810%0& ()- )f&X6_@! X Yd0%& ()- 1! Yd0%#& ()-1
VUL09& ()- 1! YL0UR ()- 1! 9d0%p& ()- 1

Ud0% (Y& ()-la<wlU3_ @D 90 ()- 1! (T Y40 ()-1!S 0% ()-1! @ YLOY& () -
1la 9409 ()-1'k 9A0% ()-1qrstrSalg 10% & ()- S 10% & () -

10% & ()-!p !'s109%& ()- 10 10 10! D 9%40% ()- 1#x$ydErS4!lg 10&10% & () - @

10% & ()-310% & ()- y$10% & ()- S 10% & ()- @B10% & ()- ~pQdErsS4lg 10&
10% & ()-f##10% & ()-1$10% & ()- , #10% & ()- 940% & ()-f 10% & ()- >

DI 1 A2r S41L0%A.0% & () -! LOYA0%KpKE ()-.-10% & ()-! +#10% & ()-) -

10% & ()-F(t10% & ()- !!-"""#Z#[ #\ #dE /940 10 ;10% & () -
3:y10% & ()-y8"10% & ()- 6"10% & ()- @ 10% & ()-310% & () -

\ #] #) #HHHSSSSUVT/ 107 "109%&' () - 109& ()- S109%& ()- #10%&' () -

1076 O B85 O SRR, L% 0 1o 1
109, 1008 0025 M0 3 SAB RIS S I SRIRE. o
10,@ 108 e U I S g

further rotated synchronously. The annular adhesive g fed between the substrates Da

5 and Db is spread along the interval both to the center and to the outer circumference in
the radial direction. In consequence, the whole interval of the substrates Da and Db is
filled with a uniform thin layer.
(Holding transfer section)
_ In Figs. 1 and 2, a holding transfer section 30 transfers a pair of

10 substrates Da, Db from the alignment 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 holding transfer section 30 is equipped with a turnable transfer arm
32. Aleading end of the transfer arm 32 turns alternately to the right and left bonding
sections 40, 40 from a position above the alignment transfer section 20.

15 ' As shown in Fig. 6, the turnable arm 32 supported by a turning shaft 34
is adapted to be movable also in the up-down direction. Sucking parts 36 are provided
at an upper and a lower faces of the leading end of the turnable arm 32. The sucking
parts 36 are connected to the vacuum suction source (not shown) thereby to suck and
hold the substrates Da, Db.

20 When the transfer arm 32 is inserted between the upper and lower
substrates Da and Db faced to each other at the alignment transfer section 20, and
slightly moved up and down, the substrates Da, Db are sequentially sucked by the
sucking parts 36 of the transfer arm 32, then moved from the alignment transfer section
20 to the holding transfer section 30. At this time, the sucking parts 36 contact the

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.
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(High-speed rotary section)

In Fig. 2, high-speed rotary stages 58, 58, i.e. 58-1, 58-2 are arranged
adjacent to the bonding sections 40, 40, i.e. 40-1, 40-2, The substrates Da, Db with the
adhesive g interposed therebetween are placed on each of the rotary stages 58 through
suction by suction holes 58a connected to a vacuum source (not shown) as shown in Fig.
10. The rotary stage 58 is rotated horizontally by a motor or t'he like, with impressing
a centrifugal force to the substrates Da, Db and adhesive g, so that the adhesive g is
spread to the outer circumference and adjusted in thickness.

(Setting section)

Still in Fig. 2, a setting section 60 includes a conveyor 64 having an
elliptic run path and an ultraviolet projection section 62 arranged at a halfway point of
the conveyor 64. An ultraviolet projection mechanism such as an ultraviolet lamp or
the like is fitted in the projection section 62 to project ultraviolet rays to the adhesive g
between the substrates Da and Db transferred on the elliptic conveyor 64.  Since the
substrate Da is transparent or semitransparent, the inside adhesive g can be set even by
the ultraviolet rays projected from above the substrate Da.

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

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

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

F
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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 arms 52, 52 are mounted 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 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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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 38, 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 substratgs 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
15 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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& () - VZZZ{Bidns"4b-1 isidchted at the high-speed rotary stage 58-1 to transfer the holding
substrates to the high-speed rotary stage 58-1 and at the same time, the other substrate
holding arm 52 holding the substrates from the high-speed rotary stage 58-1 is located

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—sp'eed 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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At the setting section 60, the optical disk D passing through the
ultraviolet projection section 62 is taken up from the elliptic conveyor 64 by a transfer
arm 72 which is laterally U-shaped as shown in Fig. 11 so as not to release the
substrates when the transfer arm 72 is reversed. The transfer arm 72 transfers the

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, \.,vhen 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

5 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 opt'ical disk D judged to be defective, i.e., defective optical disk Dx at the collecting

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

(Optical disk collecting section)

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

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

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

Among the optical disks temporarily stored in the failure product

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

through the reciprocative motion of the reciprocating arm 77c.

When one optical disk D is laid to the supporting strut 83 of the turntable
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82, the spacer feed arm 85 comes turning above the strut 83 thereby to place the spacer Sd

on the optical disk D.
Optical disks D and spacers Sd are thus alternately piled and accumulated at the

supporting struts 83 of the turntable 82. The spacer feed arm 85 is 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 are accumulated, the optical disks

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

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

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

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

The apparatus has such an additional feature that the controller 200

25 controls so as to allow each device to be driven under a specified condition where the
sequential device and/or previous devices are prepared to perform the specified
operations.  Specifically, when the adhesive g is inserted into the interval between

substrates Da, Db at each of the bonding sections 40-1 and 40-2, the controller 200
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1010H\ H ! .8%kated D%,lﬁ%gré dransferred 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,
10 58-2. " As aresult, the thickness of the adhesive layer between the substrates can be
surely uniformed in the continuous manufacturing production. Additionally, the
controller 200 can control so that the substrates Da, Db with the unset adhesive g is not
stopped on the setting section 60 before the substrates are passed through the ultraviolet
projection section 62 in order to more surely perform the above effect.
15 Therefore, the controller 200 can perform the following control so as to
smoothly and effectively manufacture the optical disks.
The substrate accumulating section 10 is driven when the alignment
transfer section 20 is prepared for its operation.
The alignment transfer section 20 is driven when the substrate
20 accumulating section 10 and holding transfer section 30 are prepared for their
operations.
The holding transfer section 30 is driven when the alignment transfer
section 20 and bonding sections 40-1, 40-2 are prepared for their operations.

The bonding section 40-1 is driven when the holding transfer section 30,

[\
(9]

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

transfer section 50, and high-speed rotary stage 58-2 are prepared for their
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bonding section 40-1, bonding section 40-2, and setting section 60 are prepared for
their operations.

5 The high-speed rotary stage 58-1 is driven when the transfer section 50 is
prepared for its operation.

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

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

10 arm 72 are prepared for their operations.

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

The transfer arm 72 is driven when the setting section 60 and horizontal
conveyor 74 are prepared for their operations.

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

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

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

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

The optical disk collecting section 80 is driven when the reciprocating

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

operations.

According to the method and apparatus for manufacturing optical disks
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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

aligned, the substrates can be surely held to face each other in a simple operation.

[9]]

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 substrate 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;

(c) supplying the pair to a bond position while holding the pair in a state faced

10 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 adhesive in a radial
direction while rotating the substrates around a center axis of the substrates, thereby to
form an adhesive layer between the substrates;

15 (e) supporting from below a lower substrate of the pair of substrates
confronting each other via the adhesive layer, and sending the substrates from the bond
position to a set position;

) setting the adhesive layer at the set position to unite the substrates in one
body, thereby obtaining an optical disk;

20 (g)  taking out the optical disk from the set position; and

(h) inspecting the optical disk.

2. A method of manufacturing optical disks according to claim 1, wherein the process
(a) includes process of:
25 (a-1) sequentially piling and accumulating only substrates of the same kind among
the pairs; and
(a-2) alternately taking out the accumulated substrates and aligning with respective

bond faces turned to the front.

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

substrate is a substrate next to the leading substrate of the aligned row.
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wherein the adhesive is fed annularly in the process (d).

5. A method for manufacturing optical disks according to any one of claims 1-4,
5 which further includes, between the process (d) and (e), a process (d+) of rotating the
substrates holding the adhesive layer therebetween in the plane direction thereby to adjust

a thickness of the adhesive layer.

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

among the pairs are sequentially accumulated via spacers with the bond faces turned to the
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a turning transfer device having four transfer arms arranged in four radial directions

which tumn integrally for holding the substrates and spacers,

5 wherein the pair of substrate accumulating devices are disposed in confronting two
dircctions of the four radial directions to a tuming 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 turning transfer device alternately takes out and sends substratcs at the

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

spacers to the spacer collecting device.

7. An apparatus for manufacturing optical disks according to claim 6, further

comprising an inspecting section for inspecting the manufactured optical disk.

15
8. An apparatus for manufacturing optical disks according to claim 6 or 7, whergfn the
substrate feed device has a transfcr member rcciprocating between the: turn-over holdiné
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 claims 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.

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 into, the

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

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



