; @\BCe3exxy4{T| L6T~ *@00001 DESCRI PTI ON METHODS AND APPARATUS FOR
MANUFACTURI NG OPTI CAL DI SK 5 TECHNI CAL FI ELD The present invention rel ates
to a method and an apparatus for manufacturing optical disks

particularly, to a method for manufacturing optical disks oMﬂﬂ@Hﬂﬂ\H@‘\W/pe
to be utilized for DVDs, etc. and an apparatus used in the .
BACKGROUND ART There is known technique to obtain optical disks*®#f DvD by
bonding a plurality of substrates having recording | ayers to each other
thereby to achieve nulti layer recording. 15 The Applicant o d a
met hod and an apparatus for bonding of qptical disks in a ‘mmm\mmmﬂ
described in the International Publication No. WD 97/3720. In *E&Bﬁ) di scl osed

technique, a pair of substrates are held to confront each other via a

relatively narrow interval. An adhﬁrs:g\ém%mar ge nozzle is inserted into
the interval of the substrates. W esive is injected out through

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 the1888psSiNG ratys iFRE DEs AR E <A the
substr at elgﬁl sre ucedg?ﬁgﬁ\aqatl%a 5?%%@‘%% ] rr%‘,l}-\t!ﬁgpéﬁb?ﬁ/ﬁéf)gs 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 cEreratg3 ps bonded 25 via the adhesive | ayer when the
adhesive layer is set through the projection of ultraviolet rays. An

optical disk is obtphaig@sé ihRinGoAPINES to AR 43 drladpRgradRye- di scussed
nmet hod, the adhesive arranged Substitute Sheet - 11 June 2002 annularly

in the i mamufadturddg spilral didkesnd oaxpanidlaly, no khgethod ol matiufeation whil e

bei ng kept in touch with the substrates) so that the thin adhesive |ayer of

.a cor r ectoptital disks o 2 band btybe torbel utlifeddoeDIVDYs, edbrsdusrppdrhms ne¢dindhe s

advant ageous in that air bubbles or daps are difiicuit to brimabout

bet ween methaiklhesi ve | ayer and the substrate) an excessive use or" S the

adhesive is elimnated, etc. However, t.'~e above nethod has di sadvant ages
wel |l . Specifically) the nethod needs the arrangenent of t~'~e substrates

in an appar s that can apply or feed the adhesive while the pair of
substratggqﬁé&ﬁ@@\‘a@jﬁﬂ espective bond faces opposed to each other. It is

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



additionally required in the method to send a pair of substrates hol ding
the adhesive layer 10 thcrebetween to a settin~ apparatus in order to set
t he adhesive and to handl e the substrates efficiently and correctly to
prevent bad influences upon process accuracy of optical diggksiufEP8heet
instance) since substrates of each pair arc manufactured or 4prgpareds
separately due to a difference in material and str ucture of recording

| ayers) it takes trouble to correctly conbine the plurality of kinds of
substra:es and feed to a predctertni ned2position. Even 1~ after the
adhesive layer is forned at the interval of the substrates, there is
possibility that the substrates and adhesive | ayer are noved or deforned
before Lyes 1 aver o4 7 3 ¥Ei1d - ul d
o ¢ oot B I MGLAVEY of SsBles KGRl IAESaaal (PEIRE VL BFE 53
SL>M-ARW: tducHIwii ithe hesoyteb ZtHaOrheAthim biilesiveohyérhef pregedttthickvesstéaanbd s t o
provi de met hod _and appar~rtus for pmanufacturing optical di SE to handl e
subst r afemed efficienily. Aercevsr Hicaneinpdihad wsiegeguott Biah 25 Rubeles OFisdRs asy

hi gh qual.Lt nd .hi gh_performnce j.n. -described .t echnj_que ef 25
r r aanuf g’@r‘ﬁ"ﬁﬁé’ g’BW %3?&&? cé%s‘,n g”fc ‘?dcr)l @gttvpﬁ’zggg tg ng@%?dg@ trIg'%ﬂs‘:' éf% 3P9g§ﬁ{ée¥b§a?]i2ve

to the Peiyghesvd fs-elifvaaedidi@ to a frst aspect of the present invention)
there is provided a nethod for manufacturing optical disks hy bondi ng each

pai r of subsHpweser, vhmabeveampdopvias difadyantegssps weld sy e, methpd

:thj ning_suhstrat to ' B r [ o .
front: eit R FRnERPR" SnER T Lih dp PR WIS AR ARG R M e

adj acenyhilerhegalt ¢ftduberatkdisarld-withgegdct wbardifded oppget be eamheodied Lhie

ot her substrates of the pair with respective Substitute_ Sheet - 11 June

2002 - 3dpisisnallycemtireddedhe medwdiosend p;parof ssbpipiies Reldingthg adhesive Rysond

s - o g i ¢ ; G
P I ety e DR AR Ipd AERPRLL i (B B8 e A8 S PR Syt E0ET 1O
ot her gifidi&ir] yomaccprRst i 2 preveihadiinfluencheupon movess sandaspokamicapdiske adhesi

ve in a radisl direction while rotating _the substrates anend a center axis
of the subsfeainsiancenspenirbssaied PhER Ridhasi e ufagparediatRigRrcd srparately

substr o o [ : ' f
ubst r SPED 8 R ler B bt S RN R 1S S TR B e
subst r edrebink thenplirelifyosidkihfs pHsulisirates taaddesbto pestddiamingd poseon.i Eyethe
adhesi ve |l ayer at the sec. posjtion.to uni t he substrates in.one hody)
© S oby iSRS RSy oot TeHTe PoRe 103043 of B RsBtiecn e “apePRbiay 85571 r om

the S%c@%ﬂ#&?ncﬁ%eﬁi@: 1h A3 REE 0P8 bP B RS Bbidde $he adheSivAqsRrdE B8 10 one

cnbodirnent o e present ‘invention, the process (a) includes the process
of : (aftssubeyatesnundbddhcspicl lpyeg shodd dedipnisdde eroidorEl irngp¥etionces, whichlie sane
ki nd an. ughe airs; and (a-?) alternatively taking out the accumul at ed
substr%?’g“gc h@s% i gning with 20 respective bond faces turned to the front.
Accordi ng to anot her enbodi nent of the present invention, in process (b)
the ere substrate is a | eading substrate of the ali?r:ed row and the other
subbt rswﬁoflmﬂawlﬁgﬂ%to the | eadi ng substrate of the aligned row
tlccording to another e:nbodi-nent of the present invention, the adhesive
is fed 2~ annularly in the process (d). Accordi;~g to another enbodi nent of
t he presentAn rotgedti oft thé hrescretihvahtibor ismen ptedde riajhod pand appatuslss féut a~her

Cubs ! FESGERATS RE e RGETE FUBH e FRR G T AR E oS TR on
ther e%%ti!:ﬁ AALSE nfthy SRy 384 Mot PEraHIRSs Y& AAYSIve-described technique of
25 manulfacturing 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
comptises processes of:

(a) aligning substrarcs to be paired with respective bond faces turned to front;

30 (b) tuming over onc 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



3U According to anot her aspect of the present invention, there is provided
an apparatus for manufacturing optical disks by bonding Substrates of each
pair via an adhesive, which Substitute Sheet - 11 June 2002 rl _
conprises: an alionr:”, ent transfer device for aligning ag@b&ﬁ asfheLf i ng

substrates to be paired wi'~h respective bond faces turned_ 4o jf05g> - O.
~Cl'~r,arlA CA~Ct~Il:"_S O-le_rqnnv cyhet~at_ p~:'~C: p~tr éF
epStrr~t~"S il t4iWo r v.i uaa.' r.. 5 ad~aceat to each oL'~er at the

align,~cr~t tr :nsr~r device and holds the ore and the other substrates of
the pair in a state wi ~h respective bond faces faced to each other; a
subst r abendrfoess fdesd loea¢loethfBedi ng the pzir of subst:ates to a banding

device while holding the.pair in the, state faced to each ather;. bot ;
i devi ce el utiprhing B ook bR BRI HRTE el freieeftdt sl ety o
| O subgtehdt gpefed fr omthe feed device in a state faced to each otl "ter,

can change ar. intcn~al of the Substrates a.-td rotate the substrates in a
pla :e diredt)on, feadidg &n zdiiesiyt iriodis dharvge ofahe substhdteshcaught cpafednyingoy ¢

b 1 SRGLCHET B O DRHLEIAY FRAEIIOF Gy e Tie dha v SRR est T

adhesi Vgrecron @h?lE%B&fiﬁ’% IR VhIGERE drOEnd @ B8k ARG WkENsIHIBRRE { BedbPrinbel ow
a,l ow~r subsrratc of the pair of substrates piled via the adhesive alL the

bondi ndordesi adheaivd |iyenbetfvers thesabpraites;f ror z t he bondi ng device to a setting

device; the setting device v~rhich sets the adhesive between.the substrates
transferred@y t KE O%ffg?mdgeﬁoé"e %ﬁ@?‘gﬁys@érrﬁfﬁt 8% nth&n PaBt PEaTUbFTLRS of t he

uni t ed.sRskinatedsh offdr ¥id HeCacdidbivea¥yGeaidterdddkd Bk QiHstrhiag R itgeitborsh SK

fromtine setfing device; a pair of substrate accu~tul at: ng devi ces where
onll§ smmitﬁcmano_esseoposuﬂmusarre ki nd anong tae pairs aro sequentially

accunul ated via spacers with the bond faces. turned.to.the front. . , a
Spacer col |5t | r SBTREHR Atnedye Mien et PRt ag it s Rt et
spacerbcddygmgm%y dytggﬂﬁbggobﬁ&mm@k; devi ce having four transfer arns arranged
in four fadial "dir:.ctio:?s which turn inte? ally For holding the

substrates @hd sigkiogrs! thaoptealditisomhe safpositinat ¢ e acnunul ati ne devi ces

are di sposed,in confronti . .directions of tl'~e fear radial directions
to a turni g) cent' CC{B'?" ?’ﬁe%tn%ég%]s]g{er del ~i oe, the spacer collecting device

i s150apOSCd Adroedifig & srCdrhiBstimBt dfhie psenttiiveeition] theatat &t (Havtllesithei N
tJ-:c 30 remaining one direeiion) so that the turning transfer device
al t er P5@&EPyo% akes out and sends ::ubstratzs at the Substitute Sheet - 18

Decenber. 2(29-%) sequentially piling and accumulating only substrates of the same kind among
the pairs; and
(a-2) alternatively taking out the accumulated substrates and aligning with
20 respective bond faces turned to the front.
According to another embodiment of the present invention, in process (b) the cne
substratc is a lsading substrate of the aligned row and the other substrate is a substrate next
to the lcading substrate of the aligned row.

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

annularly in the process (d).

~
n

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

manufacluring optical disks further includes, between the process (d) and (e), a process

(d+) of rotuting the substrates holding the adhesive layer thersbctween in the planc
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 each pair via an adhesive, which



.$. paired substrate accunul ating devices to the alignnent transfer device,
W th sending the spacers to the spacer collecting device. According to one
enbodi ment of the present invention, the apparatus furthcz conprises an

i nspecting secti on for inspecting tihc manufactured opti cal disk. 5
According to one enbodi nent of the present invention, thgubssthstrsteet feed
device has a transfer nenber reciprocating between the turnmigues 26w di ng
device and the bondi ng device, and sugking pants arxanged at front and rear
faces of an end of the transfer menber for sucking and hol ding the
substrates. According to another enbodi nent of the present invention, the
met hod for 10 manufacturing optical disks further includes a process for
cont r gbhipmiges: when the adhesive is inserted into the interval be;ween

b h f
The- Supstr ancuBiPa? bR VEREDEL 29, REHAP IR (PAARL SMUS O ORI ©

Accor ¢ji dor=5-2.800b0&d freedRehdventraft; t he present |nvent| on, the apparatus for
manuf acturi'ng optical disks further includes a control ler for controlling)

when t he adh@mrwv@’ hoBingddiesehiss s ‘/t“h@”‘-f fithskotsl chrervpels of suRiRtSes at
of. the bon se 0 S, S r trates

orSh fia R e eroh Ot & 1 ManAdy Medsfer ARKCMNd AORISHELELTanl e BHPRL |

Sheetsﬁos&i{eé‘Hf‘ﬁe%(a%na@twlwﬁﬁ rRESERAPbord ks Eedito dd8A otidrGS These and ot ;

-~er aspects and”f,afares of the present invention will becorme cl ear
.~ r| , na subswnte fiebd device farj feeding ithe peluof sebstniss jp arkprdaecdqrivsdvimle, A i s |
OTI f Qivy .Imw5 thereof 4vith r~fer~r, ceto

t he J@é@ﬁgé‘?&? éﬁaﬁc%ccﬁ?%ﬁf’é’ﬁ‘ Fig. 1 is a perspective view of an

Opt' cal digk b@@&?)l’@:v?&pﬁﬁwfd% b RuBf-eiBoti e akvieE Wwileh Poksemt ganvent i on;
Fi?. 2 is a plan View of Fi g. 7 Fig,. 3 is a slide vie-x~ showi ng a_

it aisibsiraits fod frone thef feed demiss ind @a@cﬁé%qoaﬁaﬂbﬁhm ecilicoge oF iyEl of Fijs.
A P et S AT B SR PERR Rl i
Cam Quffes RRGHABLS el oibw fokward and rearward to the interval of the substratcs from
sideways of the substrates held by the substratc holding device and discharges the
adhesive;
13 a transfer device prior to setting which supports from below a, Iower sub:tratc of T.hc
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 traasferred 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 frem the setting device;
a pair of substrate accumulating devices where only substrates of the same kind
among the pairs are sequentially accumulated via spacers V'Vltlf.l the bp_nd faces turped to the
front; o
a spacer collecting device for sequentially piling and collecting the spacers; and

2 turning transfer device having four transter arms arranged in four radial directions

(3]
U

which tura integrally for holding the substrares and spacers,
wherein the pair of substrate accumulating devices are disposed in confroating two
directions of the four radial directions to a turning center of the transfer device, the spacer
collecting device is disposed in one direction and the alignment transfer device is in the
30 rernaining one direciion,
so that the turning transfer device alternately takes out and sends substrales at the



7 Fig. 6 is a side view of a holding transfer section of Fig. |I; Fig. 7 is
.a side view of one bonding section of Fig. 1, F1;5. u:'i, ~B, ~C ar a
step-vy-step dia~rdnl5 5170iwi O ~ an OpCratl On of the bonding section; 5
Figs. 9A and 9B are a plan view of a st:ucture of a subst gabsittitelSHeag arm
of Fij. 1 and a side view seen froma | eading end of the{armacehibeg20d2 Fig.
| Ois a cross-sectional view of a high-speed rotary stake in Fig. 1; Fig.
11 is a pa ~ial cross-sectional view of a transfer armin Fig. 1; and Fig.
12 is a bl ock diagram showi ng a control|er and other devices in the 1 C app
aratus of Fig. 1. BEST vl ODE FOR CARRYNG O-G T THE | NVENTI ON Before the
description of the present invention proceeds, it is to be noted that |ike
parts are desj jnated by Eéf{eference nuneral s t hroughout the

acconpanyP#Eed SUbbﬂﬂtﬁvﬂCﬁ‘@@u ANDFEEHEES 1 henalgrmmt (ransigr (S’[SY!CE»aWtal%Rdmg the
accor di ng, a?ex@@o‘a{?) g&é}%p &E_D% iy esent invention fornms an optical disk
ra

by bondi ng & parr o subs via an adhesive, which conprises: (a)
al i gni ng subst patedidgotdbenpaembodiment toff :hesmesﬁm \invdmiod, filke appiranweflirther 20
the front; (b) turning over qne_sybstrate_ of each pair of su strates
adj acent SULRIASSR 2B {HFPECHNG $oREOR FTdRIECHRE DS rRe PRI GHE and the ot her

substrgtes of g, aalsi1oNdd e 8SNREN] ¥PuRos %}n‘?%@enfu@rﬁeglets‘&b?@ﬁ@ U Bvicd ©)

suppfyin~ the parr posi ol'ding thée pair Th'a s
faced to eactroatsfemeniiobr r&apmcagn@bcmmmevmm—av&r lmﬂﬂmgtdevmalanmhetumdmg

Tt or val SRS PR SRS AR TR CRUR ST Aeo e AR DR oS

rotating fhe,gihs c?ﬁd?& %@Smsﬁgﬁ&dl rection (rotated around a center a:cis
of the substrates th er by to forman adhesive | ayer;

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

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

inserted 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 stoppcd.

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

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

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

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

20



(e) supporting frombelow a | ower substrate of the pair of substrates
confronting each other via the adhesive |ayer, and sending the substrates
fr omthe bond 5 position to a set position; (f) setting the adhesive |ayer
at the set position to unite the substrates in one body, thereby obtaining
an optical disk; and (g) taking out the optical disk from tb?‘?rutseeéh sition.
A constitution of each part will be specifically descri beéJ AW
(Optical disk) Anbng various kinds of k()optrcal di sks such as él.u)s ,9 (Phase
Change Optical Disks), LDs (Laser )) etc. in addition to DVDs, the
present invention is applied to optlcal di sks of a bonded type which is
constituted by bonding a plurality of substr ates. A single recording |ayer
or a pBlREFiEIﬁ/S@RIR'H&NﬂIF@HE@/%AXVBf@Sprovr ded in 1S the bonded type
optical disk. (Substr ate) The substrate is forned of a suitable
conbi nati on of synthetic resins, netallic thin filnms and the other
materials toy %ﬂ%&r BLED aMRRE ot Boaturds o e gré'egtegv}éﬁ%rg uflr?rbePé/Ré %Jt}e DVD
is constituted of a di sk main. bod y of transparent resin such
pol ycafrbmngdtefalksting atest¢Apidni kiken and cenjrectomdivig: If!aq/q:rrnfo:btcalembtdzdh;tmt_.
arr ng|,n~ lg tallic thin filmat .a recordlg’(}; face of one face of the disk
BRyo ﬂn;gr’ BCCE HYUCi AR ORRHANERST 5 WBH ¥ 0 a surf"ace of the
recordrng |l aye al r med
i s render edﬁé' {)65”%8?:9?&% esﬁ ?gtﬁegﬁ{t}% be rgﬁqd’ \ﬁ/:m&é)'{tﬂ %Arﬁ%’rﬁﬁ@d@gﬁ?be of
t he safehemtemt alvennod) the same structure or of different materials or in
differ ent structures d substrates are ?enerally different at | east
in str,~ct di® oF a R Vg™ n‘@frﬁ%éy)ers The recording | ayer may be elininated
From one ofr4 g pal 0@l yEUPSIGAbeS: ALbhouahuLR: SENSLIRLE.! Mum B DS Ts 2
thin circulat plate, ape of The substrates may be any ot
crlﬂcukwnod@ﬁé“millng on the usage of bonded substrates. O herw se, the
substrat es_can aft bonded wi th each ot her or exanp t he
optical di §¥8>f‘(’ﬁ* f‘f@fg% mégﬁpbade%gf?wpeeéaorbg? t”tW’ﬁEé’&&F@ﬁt upper
subst g; ?}l,g\%;ﬁoa Jower al um num substrate, and an optical disk for another
type o Tan be constructed by an upper alum num substrate and a
| ovver, ~ol Bigsfbst side oiew sativesg ueshbate bus-okenuisconisuhEEigves are used to
fit with mat eri 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 DVvDs. Oher than the adhesive capabl e of
bei ng set by the ultraviolet rays, an adhesive capabl e of being set by

radi oactive rays, a self setting adhesive) a thernosetting adhesive and the
|i ke are utilizable. An opaque adhesive can al so be used dependi ng on
purposes. (a) Alignnent process An aligning transferring device such as a
conveyor or the like aligninj and transferring the substrates in one
direction is enployed. Wen substrates to be paired are alternately
supplied at the upstream of the conveyo?, the substrates are alternately
arranged and transferred on the conveyor. It is preferable that the
transferring device supports an outer circunference or a |ower face of the
substrate wi thout tRigiohisrgsiddreicbhosith heldmgatardshe sscthet ofFig. 1.0r) a central
part or a non-recording part at the outer cir cunferential pan of the bond
face of the substr&ig hiRw did: sieppetidredonding seencesfErx. ds fol | ows can be
conbined with each other as the 25 alignnment process. (a-1) a process of
sequential ly pilingizn8Aa8BulQlaat stepg-totdist diagmemsofhotheg sampedationl obthet he
pair of substrates; (a-2) a process of taking out the accumul ated

subst r attendiig sectiatel y gad al i gnin? with respective bond faces turned to
the front. 10 In_piling and accunul ati ng_the substrates, through-holes
formed at the cent 85 D4 aad OB o arMen sighsel astartueodaghamte Apldngered to
rod-like supporting strsts to_pile th a substrates,_ cvheceby the substrates
are prevwdrisd #rbadEeiviRy sfeddremadeating end abdedgm of ig. Lhe substrates are
accur; ~. ulated wit .th&.bond faces djrect e%_d upward, the substr?t ez'can be
directly sent to thig AP itmhAOst-sgriveaby ey PiaHUs ARy §thee s Figndy are.

“Vhen the bond facges e turned upside dgwn, the substrates_shquld, be
reversed to turn (8 Bbf PHBRLCRERaCBUOHE L AR R PHE I F & i
process. A spacer jf ipseréled ﬁetcweenhthe accurul.at edd stl}glbs%rv@t eS, revents a
touch 10 of the sub$t FalPAsbosy ABREVT ehqvile s CREPHRT TPNFRESYRdT #ifat can
18e staclégﬁarg&stogwp W th the substrates is used as a material for the
spacer. outer "di'afmeter of the spacer is preferably smaller than an inner
di aneter of the recording face of the substrate. Wen a through-hole
simlar to that of the substrate is forned at the center of the spacers,

the 1S g@Esyt VAIPE FOR CRISEeNSGRUTPELE INtveN aigover | apped alternately with
the use of the above supporting strut. Wen the accunul ated substrates are

to be removed frorBdfte the@pREbtitg of theUpresdp atRhGoRbeoceadscit Oud bantted
collected at a different position, so that the spacers can be re-used. ~'0

A j ener thlat fikamafterarerdesignated by lidketrefenencp | aieerdls keronphdierthe cacorysngingl oyed
to take out the accunul ated substrates and collect the spacers. (b) Hold
1Processdraniegsr of substrates are held in a state with the bond faces

opposed to . , . _ .
A method for manufacturing optical disk according to an embodiment of

the present invention forms an optical disk by bonding a pair of substrates via an
adhesive, which comprises:
(a) aligning substrates to be paired with respective bond faces tumed 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

(S]]

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



each other so as to facilitate a bond operation. One of the pair of
substrates adjacent to each other in the alijned rowis turned over for
reverse at the downstream of the above transferring device such as the
conveyor or the like. | ~fore speciFcally, an armor a chuck-nenber for
hol di ng the substrates is turned 180 in an up-down direction with 11 the
utilization of a camdear nechanism etc. For supporting the substrate even
in the reversed state, a turn-over nmechanismis preferably of a type
supporting the substrate by a suction neans or the |like chroueh touch with
a front and a rear faces of the substraBe or catching and supporting the
outer circunference of the substrate. The turn-over trechani sm may be
incorporated as a part of the transferring device such as the conveyor or

the |ike Qhesidé [PRERGh MiredNo S NAiPRShAS tHeNBbdenbsi Lan Ol LRt rRasker ri ng
device separately fromthe transferring device. The reversed substrate is

hel d t0 GOAIHdONEed:ften @b EE e —LbSHBSS, tRABbY tAfoRR AnMd@Bsidb laythe 1 nterval of
the substrates may be or may not be equal to an interval "when 10 the

substrates are Fed (e s@pdoetiflc RS B0 atiowbesudessieidiere pAt 6f subsiratkhe
reversed substrate is a | eadi ng one of the aligned row of substrates and

t he ot herosfibstingpdehiothesaid thenidhédiee lagye asdskrgimsthealbstiagesdror@she barel of the
row, the row of the substrates can be sent to a succeedi ng process

séquent i abkijion ro & bet pasdien; from t he | eadi ng substrate. \~teanwhile, the next
substrate to the | eading one may be | b reversed instead of the |eading one
and faced to the | dfdiertgugmhe adfasjveHepnt apthecesgoditobhrmehifpabe sulatra@sen pai r - of
substrates caught to confront each other in the above turn over process are
suppl i edordbedie thrsehy Pusiningdan ppticehdisiksaand attitude. Al though the pair coul d
be noved by different transfer neans, the substrates in the state faced to
each 20 ot her can K® WkinglQudtheonssel diskyEomthg setpskloar or feed nmeans, for
exanple, a turning armar the like is apted to hold poth substrates
respectively at bot““hcq‘“éﬁ%’éloflr?&eééﬂ?m Wﬂg‘hﬁ' sPeridsRl IrdRtrabed PeloWacuum suct i on
%ﬁrt, et{Q argd.grovi ded at both faces of the above substrate feed neans,

lt e substYRitcE ‘lé)n be held at both faces of the feed neans. In this case

alike, the feed nmegns is preferred.to.handl e the S t wi t hout

t ouchi ng recording ‘o&eqsvaglrouf 45 ghartis fgng_(s iif?‘ %ﬁﬁs’?@c@?%@%t hod and
appar at g i NeLq. | i rnat.ional  Publication
R o L ¥ T

pa| r Of . i R ol . i i . -

i et Gre o G B e RS e PR ) e
rotary habidiss. PA0§Ihgle Rt SHdth SN HE dE QW&I'it&lj AREL RABg ULy hPLlR fp%vitjlstﬁnr otary
panels are 5 a~ ranged to be freely novable up and down. If a vacuum

1Suct i on thebeseditgpd optitabdisat a surface of the 17.ol di n~ panel, the
substrate can be securely held by way of vacuum suction. The distance of

t he hol di(Bgpspatel s is preferably set in a manner as follows. A relatively

| arge distance is maintained to allow the substrates to enter 10 between
the rotary hol di ngf iFamwébteateieformpéoSubstap ket contanasiongipynddti¢ resinst he
substrate feed nmeans. \Wen the adhesive is supplied, the distance ofthe
panel s metllelthie flms apg the,Qtasimaterialf i CamITHiossarge d2 SaBEsiided besids in

t ouch wi_t th bstrates. The distance js further narrowed so as to
e~cpand ¢ %aheiﬁei?ﬁ 3 FRASHES crfs %‘%Q%E’@F‘otfﬂdm tgansparent resin such as

20 polycarbonate resin or the like, and a recording layer obtained by arranging a metallic

]
n

thin film at a recording face of one face of the disk main body. A protecting film is
sometimes formed to a surface of the recording layer. In general, the face where the
recording layer is formed is rendered a bond face.

Substrates to be bonded with each other can be of the same material in
the same structure or of different materials or in different structures. Paired substrates
are generally different at least in structure of recording layers  The recording layer

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



final stage when the adhesive layer is formed, the distance is set to
obtain the adhesive 15 | ayer of a predeterm ned thickness. \Wen the
su'ostrates are transferred to a setting pan after the adhesive layer is
formed bet~, veen the substrates, the distance of the holding panels is
increased to receive a tr ansfer means prior to setting which will be
described later. As an adhesive di scharge neans, an adhesive di scharging
section ?0 equi pped with an adhesive storing part and a di scharge nozzle
shaped like a hollow needle is set in a manner to be freely noved forward
and backward wth the use of a cylinder gechanism a notor-dear mechani sm
or the |ike operating nechanism A heating neans for the adhesive may be
installed at the discharging section. If the adhesive is inj ected between

L SU0St ERSE 4 o RO I LSLEAT Lo A3 AR BULAY oHcthe Sl
a1 a1 9SSR oA 05SSR Aed-er © ShSLo TR e, aded AL
L 2Yer b Sl ipReHbeLLA st Brpdtashve et Al bra et DBl e

substr at eg, l@tfx?stﬁ@%é?it dy ﬁ'ﬁn%a%lt %{B)?&ﬁ#bgtpﬁe adne i e J1aMekurh Sudlrals; sharped

uniformy all over the Intéerva e substrates in a constant thickness
c@ r espopstidaldisk fBr bktRéd 9PAbf PRESHcan ¥t @rs88&0bylah i rRehaE Y urhS

di scharged out fromthe oufer circunference. The rotational speed is

adj ust ed dupseat-ainde Ofves BRI @bstriteusands rpm The thi ckness of the adhesive
| ayer is determ ned by characteristics of the used adhesive or set

rot at i onal (ssfhesigte) Al t hough the substrates can be rotated at high speed
while held by the rotary hol ding panels at the bond position, a device
speci al |y desi gned fMarioub&itislofiadiesived arotstitodit ofith matesiabssandgtuesosrayfbe
adopted. The substrates are transferred fromthe bond position to the

hi gh- speeate sehsatatesrtodeiondedi t A ttansparess adheuve capableeof tedrgset byadtravioken (f)
process described later. (e) Transfer process to set position Basically, a
deneral tremhisfreefeaedife s. pl Qther thaR shenstiigsiv e capablis etibeingeethiydhe i s
possibility that the substrates and adhesive |ayer are shifted qr deforned
bef ore t RETRGABE TS, Pajehesivs captblgof beids sty Radicactivg Baysos seli-36t8rey and

deformabil,jty of the adhesive |.ayer hefgre set.. sucgh, it is.necessary to
prevent B A R G AP TR 61 fird e oS EH LA o RBAG SHEOFLS 815 when

t he substa atbes ane tra sggrrgd fgomthe bond position to the set position.

In addi t 2%, " & éﬁﬁg§19% FR“IH%&Y nter val between the substrates is

probably ‘exp uter circunferential end part or partly bul ges
out, and ?%3 ‘?ﬁ%%ggpgeégadheres to the transfer nenber, the adhesive

gontani nates the traRsiiehinBRARef g E&1A0NRE S alcbRMR JHer kAN AlgniRaTber to
the substrates thereby fo Gontam nate the substrates In order td avoid this

I nconvenhgfeRnsfelthSthe SLb RS ialofe diRAEdEk ee@ el | avhéiesdtouetes saibstratz is
supported from bel ow Concretely, a holding nmenber comng in

paired are alternatzly supplied at the upstream of the conveyor, the substrates are

alternately arranged and transferred on the conveyor. It is preferable that the

transferring device supports an outer circumference or a lower face of the substrate

20 without touching the bond face of the substrate.  Or, a central part or a non-recording
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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
the pair of substrates;
(a-2) a process of taking out the accumulated substrates alternately and aligning with

respective bond taces turned to the front.



1~ touch only with a |ower face or an outer circunferential end face of the
I ower substrate is used to hold and transfer the substrates piled via the
adhesive. It is preferable not to incline the substrates and adhesive |ay
er large or inpress a |ane acceleration or inpact to the substrates and
adhesive layer. If 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 realized. (f) Set process A suitable setting device is
enployed in conformty with the kind of the adhesive used. For instance, in
the case ofthe adhesive capabl e of beingoset by 10 ultraviolet rays, an
ultraviolet ray projection device is enployed. |If the adhesive is a type
capabl e of being set by heating, an infrared ray projection device is
utilizable. If a set, Lh0g .l ' : i td | L ce used
in the set process,h%%hggfkgﬁéaggﬁggﬁggggﬁgggkggf%%FgFéoﬁgféﬁﬁgiﬂﬁ?i t he

purpose. gl Iaka-QWE 1Ry ﬁ%g@&é%e\é@ﬁ@er{tiﬁﬁif FHRA%h Y@d-'liﬁfé %\g?ﬂscﬁtix?ﬂtrﬁ?@o bot h

substrates are united thereby to constitute an optica A transfer
means for,;QenetdlsiaRti GRLrt BleSubsriteestetPe ek P Heltfy @RplEH odi Sk Trom
the set position. The optical disk taken out of the set” position can be
subj ect eqdofifsfy i ous treatnents in the same manner as in the jeneral
manuf act ure process. For exanple, an inspection process for inspecting a
state of the opticaf il slbseaBs B eaihiebdoyith tHeo It eAdirdtskwiry, be
collected in a piled state to be handled with ease. At this tine of piling
the opti el subkiskss can lpdieadtiyeyt ehé pli@manedodes etie shhe aghtid€ad theiysks to
elimnate a touch of recording faces of the optical disks. The optical
di sks caarebe Whérethedioné didey aommriegd upsalewiovhn tte sidbistrgtea sbqdd e reveBebsor at e
feed device) A device described belowis enployed to Feed substrates to the
al i gnmenturn tmyindriasesatpvomd befbre Jane teltheiatignmagot prdesssa pair of substrate
accunul ating sections for _sequentially piling and accunul ati ng substrates
of the same kind vifespgperciéinseried hethead ticares malated sWtrates pheyehisdripuch
ﬁﬁacer coiiecting section for sequentiaiiy piling and collecting spacers,
d a tu@ﬁ#@@ub$%ﬁ§fer means with four transfer arns arranged in four b

di ti f hol di t.h bst rat whi ch t i nt |

al Loget ner . The pactHORISCIsE: FREEIBECHRINAEMIGE BebSRE: i Buch BH0068 1 two
Che 't r arePEFSRL S B rECeE Nt o) |SEOHEG CRBAP O P& T Elle i 11 or ent
the tr: RS BEr="ED |/RPH1TG ST o e

i oot Qe Sfalin BPTRN L] B8R 90 B R BEL o B Bt ARC! BB, o

are altef @%L@H%&l@%?ﬂ%aﬁ% tHY oF s&ﬁﬁ{ﬁﬁé BlrofBals tﬁpger&@%f_&g sé%‘@rsamegn”ent

transfer sectd on. e sane tine, e spacers are carrie t he spacer
160l | ect isngsipRed dfAsplbids 8atDsd ﬁ@&&&qd@&érhﬁg@?ﬁ%&téﬁy&dith PheON@ oF MY Hovkn @
plurality ofrows at the accunul ating section. Any of the plurality of rows
of the supgétiagesul oaded on a turntable that is freely tumable may be sent
to a position of the transfer arns of the 1 transfer neans through the
intermttent rotatWhenafe ddemularat subkteatehredo bae réhevapfomrthe skgpeetirigng
section, the spacers are accunulated in one row or a plurality of rows and
a turnt abiu spacess areltakehyutisrhé@letted at hdiffrantapasitionnse Het tisopecsubmt rate
feed device, sinply by reciprocating the transfer neans with four transfer
arnms al terfrased.y in front and rear directions with a fixed ankl e,

20 A general transfer means for sheet- or plate-like members can be
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employed to take out the accumulated substrates and collect the spacers.
(b) Hold process

A pair of substrates are held in a state with the bond faces opposed to
each other so as to facilitate a bond operation.  One of the pair of substrates adjacent to
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, anarmora

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



1

not only the substrates to be paired can be supplied alternately to the
alignnment transfer section, but the spacers can be collected, correctly and
efficiently. An apparatus for manufacturing optical disks constructed as a
whol e as shown in Figs. 1 and 2 is used to obtain D VDs. A substrate Da and
a substrate Db are used to constitute the optical disk. The substrates Da
Db are fornmed of transparent polycarbonate resin or the like in a
fundanmental | y common shape al though materials and structures of recording

| ayers are dit' Ferent. The manufacturing apparatus conprises a substrate
accunul ati ng section 16 5 10 where subktrates Da, Db are accumul ated, an
alignnent transfer section 20 for aligning and transferring the substrates
Da, Db, bonding sections 40 each for bonding tile substrates Da, Db with an

adhesi veh.a,1384tBY 088 e h0skaPhekRiniSAL EdcNY FoPsuitipesd MR sPYsiHtt g aligd rays,
an inspecting section 70 Tor Inspecting manufactured optical disks, and an

optical ghvekedGeddnal taid-BerSBEIHORMBR pHRFD!§ Bea Rfd £dboMlingkBe Aittrate by
accunul ated. (Substrate accumul ating ‘section) ThHe substrafe accunul ating

section 3Qudih Medmior 18 likaindad ©8cH SvithlAfrb M Ml £Hea€ fded bf theisObdtiee or
hori zontal direction. Supporting struts 15 are set via a suitable distance
al ong ancactisg and sﬁam@mgaﬂmesuoér caamfenened aphe sidstratd. Bupsii-aves Da, Db
prepared beforehand are piled at the supporting struts 15. As is shown in
M g. 3 imeclends magiteknsdrapmtedsabspiabteDrnpfztiingdbdse such dsth€0 : 5
sequentially fitted to each of the supposing struts 15, and small

di sk- shapesespardhsliSaoniathangs] snand fact at thed westrdareoSthb stansfeesgDa.
Surfaces, particularly, recording faces of the adjacently upper and | ower
subst r atéeyiEsepretdhefrom hedrasfeathd donsshei nj danmmged through contact with
each other. The substrates Da are accunulated with the recording faces,
namel y, bond facesThg fevetsed supsieatails hald sugaairont Hieerddacent SUDRGAEYAEY Sa i s

set to he small than an outline of the non-recording part, at the center
of the SESEfTat MDHICHAPE e ST TR Specsay agt P%e%& SHinkgY2lENede i n

h with th i f..th trate Da. Th Sa i
Bl st o HRPSEAlsS G e 0 ABRRE POHIERT 355 CESFPHG 8t ho | ke 1s installed at
I t of h.strut 15 .t . th |, at ed bstrat d
Spacers Sa upvar d T3 sed Rt G S P R R A R
ace _ " : ceummITatet
oot " Sk FPRRCBBRRETS SR L MNAROSIERIE] AL of 2
from an LPREHIDSbHsQLEs cﬂ’@ti %9%2% EdiRg E%ég%eﬁ?@nt?a‘l‘l?%'iﬁet &%eﬁ?oﬁppl I es

to the substrates as we shown T I gs. 2, "a turntable 16 is

di sposechdRLNBEBulRALd UNTEaRIIER, thelnbxd JutRndekd thlea@ink etk dievesspacers Sa,
Sb. Supporting struts 1~ are erected simlarly along an outer circunference

1®f the tevendedlihgeddtofthaleadiigi dreling faiedttankeleadingdnepacers Sa, Sb are

sequentiaiiy Cted and coiiected at the supporting struts I S.
(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 1s 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
recording faces of the substrates.

(d) Bond process

The method and apparatus revealed in the earlier- mentioned



(Turning transfer neans) As shown in Figs. 1, 2, a cross-shaped turning arm
18 is fitted at a position surrounded by the substrate turntables 12, 14
and spacer turntable 16, which is freely turnable and novabl e up and down.
The cross-shaped turning arm 18 has four arns e~ctending in four directions
outward froma turning shaft 19 at the center. The four arns turn
integrally in any of the right and left directions. The turning arml8 is
10 integrally noved up and down by noving the turning shaft 19 up and down
because of the drivir_g of a turning shaft driving notor 19z. Leadi ng ends
of three arnms of the cross-shaped turning@ ar-n 13 are |ocated i medi ately
above the substrates Da, Db accunul ated at the turntables 12, 14 and one
strut I ~ of the turntable 15 respectively, and a | eading end of the

remai ni ng rf?é}ﬁ 4 aﬁgﬂﬁlﬁc%n%e\?ﬁ‘&oaé’ﬁy iféb?l@tca!nle B‘%eotffn%é F‘d;g?sec“ on 20. As

|nd|cated uction plate I'S nD rng | ower end

part of the turm ngwrgls%&lma«ﬂ Qghﬁgﬁréé@ﬁc?lt t, @f@'sga{e@%m%mc&

up-down direction. Suction noz 86 a ower face 01J t he

suction phalg-db¢h divdatien afd @seﬁ%‘ﬁ'xﬁ&r‘é ForhHEHBURE SiHstLAR,. SPHERLINM:
illustrated) via a vacuum pi pe 187. Wen the Suction nozzles [85 suck t he

non- r ecor@taig hbRlidg penelshet£eBRhrebutyan8 Was lor dbh dRhe thienSiiaglsiaad e Da is

sucked and held td the turni ng arm18. At this tinme) even’if the substrate
D& i s sfidtaagdedfo hgfetely ntndbienpadndi dasete 11§ atvaeush glidtton Me@E) B f38Ped dthe
suction nozzle 186 can surely suck the substrate Da ow ng to the action of
the spri ngsadsS thakbidiigmgardelhehssidisirar qahdegedfdlyldatkbandyfodrvhbuand ri ght
and left. Mreover, the springs 182 ease inpacts when the suction nozzles |
86 cont astictidre substrate Da. An outer dianeter of the suction nozzles 186
fitted to the suctioncﬁlate 184 is set so that the suction nozzle can suck
t he non-recordi ng pretdigineeef theibslding pantks is piderably sspacemagaer asQper at i on
of turning arm shown in Figs. 4 A-=+D, the cross-shaped turning arm1
~is tur ﬁ‘g@‘@verf}'f@@“@ﬂx @rgm@léﬂaycer1Sg'mmfén“¢d|t@fai'oybbaﬁuttsﬁétqsm gRt§g shaft 19.
E Stage A: As in Fig en one arm (a) of the tunlgg arn1{&ﬁ|s arranged
fedi at Brwaﬁéiwqawg dé%@%qeéﬁt‘éh%fhéﬁu?%‘i@t%ﬂfﬁﬁwl’é rom theesuREsate tur ni ng

arm 18 fall,s dovvn k t.he. substr t he .guction.nozzl es 13b. \Wen
the. tur ntes &rawm‘r% 36 oS &5 Sineli b 1R GAGE OL98 RERE ILFORRE SUAdRt r at o
n the turnin s, 90

Dot or cPRRR cuntdnd bl natged 1R8N RS lobh Mt BPRSe 1o D) s

b h h
ng??o; %g?éﬁgqugé freeggﬁgoégc @hﬁgQQEe&gﬁgﬁﬁra elﬁagta?gx%gnd |stf2d to
the ali QHHBQEaaTeR@Q%ftﬁé a&ﬁ@?v'e%}/e?% fo?ﬂ@d SHD%M&E@% Q@tolé’bt&ml% h&q&s!»@ this

manner to the-a |gnrrent transf'er section are sequent| al sent

Idwnst r eaped dfa dro@etemilfed Giicle e WVEerﬁ"degﬂbTﬁfhftestir@BﬁBﬁ'érr&ﬁ‘d A igd in the
drawing). At this time, an arm(b) adjacent to the arm(a) in the

count er cparckfterthesadhdsive tdyieo iy fomed baenrtn thenmdstedted, yheodiotdacd dfthsubst rat e Db
en the turntable 12, sucking and

holding panels is increased to receive a transfer means prior to setting which will be

described later.

As an adhesive discharge means, an adhesive discharging section

20 equipped with an adhesive storing part and a discharge nozzle shaped like a hollow

~N
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needle is set in @ manner to be freely moved forward and backward with the use of a
cylinder mechanism, a moter-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
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



taking up the substrate Db in the sane manner. ?0 An arm (d) next to the am
(a) in a clockwise direction is |located i medi ately above the spacers Sa
piled alternately with the substrates Da at the turntable 14, with sucking
and taking cut the spacer Sa. Sta~e C. Wen the entirety,of the turning arm
13 turns 90" in the clockwise '-S direction as shown in Fig. 4C, the a-n
(a) is sent to immedi ately above another substrate Da at the turntable | ~.
and sucks and takes up the substrate Da. In the neantine, the arrn {b) is
sent to i medi ately above the alignment 19 transfer section 20 and feeds
the substrate Db to the alignnent transfdmg section 20. At the alignnent
transfer section ?0, since the substrate Da supplied earlier has noved
downward, the substrate Db is arranged at the upstream side next to the
substrateﬂgkesn arm (c) present imredi ately above the spacers Sb
alternatel’y piTed Swith the substrates Db at the turntable 12 sucks and

takes out (HDEpRRAGELF a%?.\sti-ﬁlaefhi%kﬁ'%s%@faaf?%e Ltagg' b;?%gﬂri%sﬁg%ﬁage?@iataﬂ%% l'e

16 and inserts the spater Sa to the supportl rut the turntable 15

thereby 1t 0,6eht Bigh shB&I FPACES dir et R r&atedtritdd 2 Addte e RS sﬁb‘srtﬂité{w) arm 18

inte~rallyturns™0 in the 10 countercl ockw se direction, the arm{a) is

brought to above the\vathgmmbtstrafearaﬁé@rtatg@whgms%&da%j Hnk8vE egdr Ishe
substrate Da to the alignment transfer section 20. The ar m (b) takes up

the subst farbfedRhifirmliell buentha bherh? of tHeaudstmtés Laddstes tHifleesPacer Sb to
the turntable 16. The arm {d) takes up the spacer Sa fomthe turntable 14.

1. S By tberesppetingiton rofatipnalepded. eSAh Rx84sa @€ shefadhREivY gdikhatr feed utlfaini at es
Da and Db are alternately caught up fromthe turntables 14 and 12 to be
sent to tthe aitérgmmentfetenemsfEre meatidnahs@d inkdjlhsted hea spaeafsedmal Sb after
used ar a collected at the turntable 16. At the alignnent transfer section
20, the stiovsands epmDa Thsdhitisness of 2t adbhgsiwatddyal isydatermisedby ebrragetistsddwnst r
earn with the bond faces turned to the font. (Alignnment transfer section)
As shown tha uspdadhesivenr seheotaiionghtaese. transfer section 20 is provided with

10 Although the substrates can be rotated at high speed while held by the
rotary holding panels at the bond position, a device specially designed for the holding
and rotating of the substrates may be adopted. The substrates are transferred from the
bond position to the high-speed rotation device with the use of a transfer means used in
an (f) process described later.

135 (e) Transfer process to set position

Basically, a general transfer device for plate-like members is used.
There is possibility that the substrates and adhesive layer are 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

N
i

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
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a conveyor 2~ for intermttently transferring the substrates Da, Db in one
direction, for exanple, by one pitch |onger than the outer dianeter of the
substrate. Referring to Fig. 5 the substrates Da, Db are transferred in a
state with outer circunferential parts thereof |oaded on a supporting
frames Z | . The supporting franmes.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?2? is installed at the | owest part of the
s~ream of the alignnment transfer section 20. The turn-over nechani sm 23 has
a turn-over arm 33 which raises and 5 hphds the substrate Da, Db supported
by the supporting frame 21 through touch with the |lower face of the
substrate Da, Db, and a reversing supporting section 24 which turns and

R L TSRO G SR
in.10 t i t.h t - i p {

o i S B R SRR B 9 a2
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reversing, @Qgﬁgﬁ{ag{}%a%gbgoe é?’é{.h-rﬂ?hé %W%ﬂ%ra?%%%ﬁ%@%{e?oﬁ%} %lﬁg 2.~ s

arranged a eral e e conveyor supp t um over

agm 23. Hﬂe&anﬁaﬁi@éaﬂeu@%méa WreR sQ;szérﬂﬂ ﬁr&mega\c@,gh@hﬁw%?g oftthsswwer@tz e Da

carried downStream o6n the conveyor 2~ i s caught by the turn-over arm 23.
Af ter thgoFLMREISIFBLiBHPpPOrting section 2~4 rises together wth the
turn-over arm 23, the turn-over arm23 is reversed to the upstream side of
t he conveypSetdrocedher eby the substrate Da is held via a space i mediately
above the substrate Db transferred next to the substrate Da. 0 As a result,
the respective bond suable sefiirghdeviagls ermaleed Da canfhribity avich thadkéd! ¢faheach
other. As will be described later, aver the substrates Da, Db hel d opposite
t 0 each athbsive ased. sdiotr immtdncepingheease qfithcadiwsivelvapshie of betag setrtm 23 i s
reversed again and the reversing supporting section 24 descends to return
kthe t ur nuloweplearays 28 ultrasiopegry prjedivingievideds emplayedr XBhe Bbadiveds sect i on)
As in Figs |, 2 tmo_bondin% sections_40, 40 i ,e. 40-1, 40-2 are disposed
type capabfe of being set by heating, an infrared ray projection device is utilizable.
If a set time is variably controlled in the setting device used in the set
process, conditions can be set appropriately to suit with the purpose.
(g) Take-out process
15 When the adhesive layer is set and both substrates are united thereby to
constitute an optical disk, a transfer means for general optical disks is used to take out
the optical disk from the set position.
The optical disk taken out of the set position can be subjected to various
treatments in the same manner as in the general manufacture process. For example, an
20 inspection process for inspecting a state of the optical disk can be carried out. The
optical disks may be collected in a piled state to be handled with ease. ~ At this time of
piling the optical disks, a spacer may be interposed between the optical disks to
eliminate 2 touch of recording faces of the optical disks. The optical disks can be piled
directly one by one without using a spacer.
(Substrate feed device)

A device described below is employed to feed substrates to the alignment

trans_fer section



ikn Fig. 3C
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21 at a side of the alignnent tr ansfer section 20. In Fig. 7, each of the
bondi ng sections 40 has a pair of upper and lower 5 10 15 rotary hol di ng
panel s 43, 4=. Although not shown in the drawing, a rotary force is
transmtted fromone notor via a rotation transm ssion nechanism so that
the rotary hol ding panels 42, 42 rotate synchronously in a horizontal
direction. The upper rotary hol ding panel 42 is noved up and do :vn by the
action of a cylinder nechanismor the like. As illustrated in detail in
Fia. 8A, vacuum suction holes 43 are fornmed at confronting faces of the
rotary hol ding panels 42, 43. The vacuuhd suction hole 43 is coupled to the
vacuum source (not shown). Referring back to Fig. 7, an adhesive feed
mechani sm 44 is set beside the rotary holding panels 4?, 42 in a freely
movabl e fashion i n hehRGleligdbled] bEFLEAlbAd DeuGANARE seliddipol ding
panels 42, 43. An adhesive Is stored in the adhesive f&ed nechanism 4~..
The feedsdmehaniySiNidd ahdscndiISCARLARARE B ehefsanfl kidd R iAO0L it KA ng end
thereof to discharge the adhesive froma | eading end part of the discharge

nozzl e Afaced @Rt iodRe BoREAipAcerRULEMY selSioh FeH seati&ialip glﬁiircg ah the

substrates Da, Db are sucked and held to the 20 upper and | ower rotary

hol di ng qileeliss daced2ared a aasihgafankfee Meneivith ROEtrafdTer Ahs ABMABed fn Bus! | ght

undul ation or waving is brougﬁt about to the substrates Da, Db at this

t3 me, t hdireatibsd foathehling thefsabstribyaibépacemdyvidbid i firegiadig adbestfled | athe

surfaces of the holding panels 42, 42, thereby inproved in flatness

accur acypairAsf sabstese wecugnulstiruggpticedaferdispos i inttivachppogize doectioms 45tlient o an

interval 5 of the substrates Da and Db. The di scharged adhesive g is in

t ouch wirediak fear dispestonanc altewerg eubgtafaberamdsr rbardsnwhile thedPacerhe upper and

| ower substrates Da, Db are_synchronously rotated in the plane direction

whi | e t kelledigsseqiéonyisiia oge sefripgfetiraciiomand ehedi gaimang eransfor seCher is|set U~ so

that the adhesive g is applied annularly. Then, the upper rotary, hol ding

panel 413 SMAGRIBE SHeE¥Phar FIVWUPHEEH A2 RRIT 198 SURsETIIR HEUBUBSINBAEE™a, - Db as
[ The rotary holdjn nel s 43, 42 are father rotated .

téﬁ%@&%%maarfsea@dasmeéhe BhgnTaes S catand Db

is spreagéﬂ_lbon the itBten~aI bot h Ig trtle center .and to the outer

ci rcunt e SRS YRS PRIRAEFTSAT SUFIEGH0 e PAEHSOHGEMRESHAR whol e i nt er val

of the substrates ' Ll ' . Lf.ormthi , | di ng

transfer section) I'n sﬁﬁgga??slﬁg%éé5%&311%{%#%8%{?;%@ énr?g@é%lﬁﬁﬁ%%\(’ ransfers

a pair. Qﬂcth%ggon L &%:ibR Rﬁ&forf%g@ é\lﬂﬁlig}lt EEW&E&%&@E fes $55feli QR 220 1O

the pair o i ng sections eeping the subsfrates in a state

Wi th the hapd thAGes-0pReSR0!RaFBE fe Rt DB HosiTiBE PR kN rd kNS bfheSECt i ON 30
is equipped with a turnable transfer arm 15

15 transfer means through the intermittent rotation of the turntable. Also in the spacer

collecting section, the spacers are accumulated in one row or a plurality of rows and a
turntable is similarly usable for the spacers.
In the above substrate feed device, simply by reciprocating the transfer

means with four transfer arms alternately in front and rear directions with a fixed angle,

20 not only the substrates to be paired can be supplied alternately to the alignment transfer

ection, but the spacers can be collected, correctly and efficiently.

An apparatus for 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
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



20 'S 32. Aleading end of the transfer arm32 turns alternately to the
right and |l eft bonding sections 40, 40 froma position above the alignnent
transfer section 20. As shown in Fig. 6, the turnable arm 32 supported by a
turning shaft 34 is adapted to be novable also in the up-down direction.
Sucking parts 36 are provided at an upper and a Lower faces of the |eading
end of the turnable arm 32. The sucking parts 36 are connected to the
vacuum suction source (not shown) thereby to suck and hold the substrates
Da, Db. Wien the transfer arm 32 is inserted between the upper and | ower
substrates Da and Db faced to each othdf at the alignnment transfer section
20, and slightly noved up and down, the substrates Da, Db are sequentially
sucked by the sucking parts 36 of the transfer arm 32, then noved fromthe

al i gnmenty #heRshBétraeChh Db 46 éﬁum%t@d)'a@l'aﬂ‘@nh@ﬁﬂﬁﬁﬂfer%%ﬁér@ﬂo@9 At this
time, the sucking parts 36 contact the non-recording parts at the center of

the subsilicairRsardaransrridd éhd §uABE4:08 DAl Db Kol didtdohhi20 €M foeBbhdldg
substrates Da, Db is turned and i nserted between the rot ary hol di ng panel s

42 and 48 efbsthigs P Bongith eatadResi &) a settidd stbeod s@RsTRhInaItAR 8Zhdsiergved up
and down, and noreover the sucking parts “36 are freed to rel ease the

subst r atubrsavialet Fys, athiasgdadoiat sadtes Tohfor Dixpacteng mahwhotusedd@itabdidkdrahd by
vacuum suction holes 43, 43 of the rotary hol ding panels =1?, 4Z

eH gh- srae@qitlczitchslqacsenmlnng dentidn §0 wmeremhghpemmkmsmtmgcusnﬂge& 58, 53,
i.e. 58-1, 58-? are arranged adjacent to the bonding sections 40, 40, i.e.
40-1, 40(ubstrats ascwstlatingse®@n)Db with the adhesi ve g interposed

t herebet ween are placed on each of the rotary stages 53 through suction by
suction hol es 58a Wwriwberatd apeireulotingisastiondP das ¢ meir ostiowiablessiZSAdwn in Fi g.
10. The rotary stake 58 i.s rotated horizontally by a notor or the I|ike,
with i nyhedisGaagumonghe éﬁ@zqrﬁ%ﬁgﬂarecrlem c eSYRPOLRS $OHE L F 4SSt PiE 2 Tibtablsd

adhesi v , so t hat the adh |ve reaag toqthe er Ci lﬂrference and
adj Lot oS %C?Hoéﬁﬁé%tef(cg’ét‘ rra'l qaarhf fel :H4Fi§ grates 8¢ B ng section
0 includes nveyaor hav an el.li un path and an ul traviol et

roj ectPrSHarS'a(l?F? ﬁh%"% ar Pﬁh‘g ﬂglsu%t’%??r%ﬁf} E)ér nt of 15 the conveyor 64. An
ul travi ol et proj e(A n%gregnla i S %g&gﬂaﬁs as%a@t aﬁ@t?&t?s %g‘r@{; t e like is

fitted in the proj 8dt POn Séct Pon ravi-o “the

adhesi Vs%qg ﬁﬁggncge%{‘c 16 EP‘&% @ﬁ@n%nﬁ@%%o‘{rﬁﬂ?éﬁk ﬁ?ﬁe%’}gﬁé‘e?s ghliptic

conveyor e substrat ranSparent or se nsparent, the

i nsi de »@Qﬁﬁéleﬁr&h&&“ﬂe@&‘eeﬁ%e §iRHaRYy Dahe SHHEE@VFBJtl‘éEIaH?}’l%c@xrd@doeﬁE@sfj from
above the substrate Da. 0O A run speed of the I ptic tonveyor 64 i1s

vari ablof 60 RdjR&d BRI er AL 5EH st s DA ejhe £8 preverdtbdBokb i adhesive g,
nanely, a set condition can be determ ned properly. The substTates can be

13i nt er mdaneiged yhrouginséebdraditlosachitehaonTay substridtdsDofre aaturaiiawddiveih the equal

to or longer than the distance of the projection in the projection section
6?, in reccnié'mvtfacesymirdelwhbzoxtcrEan&fcﬁrecsadarpvafrdt hénsubstdizmegsr dithe spacehe
projection in '6 the projection section 62. Wen the adhesive g is set hy
t he prcjadéseton befsmaller dian gheovtlingyd the pan-regpedingapass ate cEeaelthani ted in one
body thereby to complete an optical,  disk D ?-1 (Transfer section prior to
set t i ngybEte Raweng Werqf@fe ﬂze SHIEER ALl A pRICHBAIOMS 1§é%‘fqbo‘ﬁlthrﬁleafﬁEPf€’W€

el liptic cqonveyor seei secimgna?g there is constituted a
t r ansf SATAELRS 53?‘:‘3 aror e(fP§%‘trt ri@ap Strate holding arms 52, 52 are

Zormunted inaVv shﬁ?e at the trapsfe

urging means sucnas i sprmc or the like is installed at a lower part
of each strut 15 to urge the accumulated substrates Da and spacers Sa upward, so that an
upper end of a pile of the accumulated substrates Da and spacers Sa is always
positioned in the vicinity of an upper end of the strut 15. The substrates Da are
sequentially taken out from an uppermost one.
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



5 section 50 prior to setting) which turn integrally in the horizontal
direction. Specifically, in Figs. 9A, 9B, an approxi mately U shaped
substrate stake 54 is forned at a | eading end ofthe substrate hol ding arm
52. An inner circunferential edge of the stage 54 is brought to contact
outer circunferential edges of the substrates Da, Db from bel ow thereby to
hol d the substrates. Each substrate Da, 10 Db has non-recording parts x, y
at the outer circunference and center thereof, and a recording part z in
the m ddl e of the non-recording parts x, y. The substrate stage ~4 contacts
only the non-recording part x at the ouffer circunference of the substrate.
A center retaining arm56 is elongated at the center of the U shaped stage
54 fromthe substrate holding arm52. The center retaining arm56 is

i nsert ed 2l 4Ol LR flech 1Pk 8Fakdls §5 S SUDBHIARL 8/t PR afderk@PERYIBMy t he
substrates Da, Db fromshifting in the horiZontal direction. The two

U- shaped!drigagesutefcieMREIRE ofehd Wentab @) 181+8ae Bh Rati2 disednckhe Usbi spdcefse
hol di ng arm 52 can be noved in both directions where the stages 54, 54 are

cl ose tGae8bhroidpaenaily el sepasipcad dihofpgaghgaihes 19y a known driving
device such as a parallel chuck. The substrate hol ding arm 53 cones
act ual | yTimingtradsfovi mbarghl y a | ower face of the overl apped substrates Da,
Db hol ding the adhesive g therebetween to hold the substrates Da, Db. Thus,
gven if the adhesiAeslpvsirekigesE®, arcrgmarshhpediubges anntl 8as fitthé apait er
circunferential end part of the substrates Da, Db, the substrate hol ding
arm 52 pesuen sumewnded biyahe bulmittabe tunetabldhé3,i Meargl spaerAuritalle ¢4t wHichns Fi g. 2,
one substrate holding arm52 is inserted between the upper and |ower rotary
hol di ngfTpelabanallz anddnaabés up gad Bewai ndhescasswhapedourning pem d Sthae fadibst r at es
Da, Db hol di ng the, adhesjve g onto the substrate stage 54 25 The one
subst r atEHBI R Hy '5QlfF‘ét‘Q%r%Wa&dofr%@ﬁéW%Shﬁﬂgl‘ﬁq%fp?éédefifféft-ar@hestage 53
| ocated.at a m ddle position of the bondi section 40 and, setting section
60. Thefoaaﬁ-’rm%ﬁ“gemgff@iy&%9;@5fie'.émasgﬁfggdlbﬁﬂpﬁé hi B?\l%‘éé&”ﬁolgdﬁy sra~e
~S. hVhep t one hol di arm52 is turned naj t he ,bondi.ng sectd on 40,
9 he &FF@(QE’UWQW k2 ‘8881"& YdPiY'58 t?%?‘ﬁ?*ﬂ%%%ﬁ?/”?ﬁ&ﬂgownt%%‘fw rm52 is
br ought,, ahove- 1 ni gh- d rotary.stake 58, so that the substrates Da,
Db are k %gﬁg&%&eadtt&?%g%%@aéo?ﬁglrngsnﬁ tgf?'f%%'e hol ding arm52. In this state,

t he two substrat eégggigj, Egd%%:é%&gro?é&gcr%&@sh\%%&;ﬁ.%gi,ngbgm%‘ﬁ jurned in the

count ercl ockwi se direction, ereby t substra aving the

adhesi \gcare@ih SRy Bbd b K IESSra8ds DD GNrSPREdaf @k ¥iYtBlRKS 33 are
transferred onto the elliptic conveyor 64 of the setting section 60. On the

ot her hadGneStlists af 8 thktatlp 18tredpBetiR0AnA's 15864 84 4PtHaremsR Mg éi2 t he
hi ~' ~-speed rotary stage 5S in the sanme manner as above. Thus the

l3subst r atmds Pegsefdnboot dienddi gnivenadhestvection ber ebet ween at the | ij bonding
section 40 are, via the high-speed rotary stage 58, carried to the setting
section 60. SinceAsradidgatedlinijgsdca sustisn pltai ¥ mrmangediatd letding powvert s, t he
substrate 20 hol din? arns 52 of the transfer section 50 prior to setting
are al €8¢ paft@fyhe yrniag 2and vy errings 18R4n pimgvablenfgshienin Bsngrégvsect i ons 40
to fetch the substrates Da, Db. The hi gh-speed rotary stake 58 is_ disposed
at t hedieeliATe pBIcten gpzdet S basditing aéég@%fnfaw%tﬁa SY@ian platedSét MbiFhs0,
where the thickness of the.adhesive a.between the subst r.atia Da, Db sent
from t A SRIACHE SRR Brséod Uiy (16f LHSTHABLSH SregHES R Vot at i on.  That

i's, when the one  gubstrate.holdin m92.0f the transfer section 50 ?5 is
| ocated at the bo F%Q‘egsélg l?rbﬂgzz}l%-?otsgaf gbeé}o\?éref%rﬁrégu%ﬁ ?tatgﬁge‘&i’rom t he
bondi n | -1y, ' ~SHD e Lng arm 52
of 't hoot Tanep arite 18 tne BbyhitE oRATR A Epa bRE RN NS, O ST
tor ecﬁ!n\é,ee\w?ﬁf b iy a 8 WS RIRRS ofrrir%rl'?nteiﬁ'fa"fﬁtﬂ'eggﬂ%oﬁﬁgoﬁ RLANY184,a0e S8-1.
Thereafter, the arns 52 turn counterclockw se,

the suction nozzle 186 can surely suck the substrate Da owing to the action of the

springs 182 inclining the suction plate 184 back and forth and right and left. Moreover,

the springs 182 ease impacts when the suction nozzles 186 contact the substrate Da.

An outer diamerter 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



26 and then, the one substrate holding arm 52 holding the substrates from
the bondi ng sections 40-1 is |ocated at the high-speed rotary stage 58-1 to
transfer the hol ding substrates to the high-speed rotary stage -i and at
the sane tine, the other substrate hol ding arm 52 hol ding the substrates
fromthe high-speed rotary stage SS-1 is |located a at the setting section
50 to transfer the substrates thereto. Therea~er, the arns 52 turn
counterclocl.-w se, and then when the other substrate holding ar m52 of
the transfer section 50 is | ocated at the bonding sections 40-Z to receive
the substrates therefrom at the sane tjgre, the one substrate hol ding arm
52 of the transfer section 50 is |located at the high-sped rotary stage 58-2
to receivz the holding substrates therefrom 10 Thereafter, the arnms ~3
turn clo F&jﬁﬁersnd then, the other substrate hol ding arm 52 hol ding the
subst r at 85 P¥ oM T e bandi ng sections 40-2 is |located at the high-speed

rotary s - 1L er the holding substrates to the high-speed
rotary sggggaggqéf%ﬁﬁgla?p@ge sanme tinme, the one substrate hol ding arm 52

hol di ng the substr %ﬁg%:ofvfrﬂ'ﬁlliibﬁ 4@1-95591%%9'% s%g?éédsﬁlﬁ% art 1% gkﬁﬁrhgoﬁat ed at

the setting section to transfer the substr theret t he
arms 52 by opb 91@&%1%!? rightchntiNER a¥K1QMhd fignigBgnpalRgt rate hol ding arm 52 of
the transfer section 50 Ts |ocated at the bdonding sections 40-1 to receive
thie subsgates fromthe bonding sections 40-1, at the sanme tine, the other
substrate hol di ng arm~2 of the transfer section ~0 is |located at the
hi gh-speed rotary gisdag@ih8ml vienoveeaimea) sthb ohdiddOarst DS Israatagged r om t he
hi gh-speed rotary stage 58-1. Such an operation are 'O repeated during the
manuf actintrhedjatplycabess the subspeeDaon gectiable Thehepthotalurting arm 1R filks sent
fromthe setting section 60 to an inspecting section 70. An outer shape and
an i nt erdwidn st suak ther subetrate i ypthiecattich mdez@s d86. | N€hecthe dyrnagchrmhlst her t he
optical disk Dis good or not is judged at the inspecting section 70. S An
i nspect iTOAVESHP thesuctiomnoresi Wéﬁefeewmtjzeﬁbnmwm is equal to one used for
enéral optical disks (Transfer fromsetting section to inspecting section)
At tHheageBting section 60, the optical disk D passimthrough the
ultraviolet projectiogn sectjon 62 is taken up fromthe elliptic conveyor 6~
by a transfer ar m InF1g. i when the fumngaArm Iprtugs OQ 1n aeEOUBWEI9C1‘iW1§el".;~,. ;1
i wl . t. V.J 114UV J |V, ~1j11 1111, L >V a5 11Vl ~l~ 1G ~rCZ~-Cr ~Lle
Subs  aCECHi AP TS 8 A S B 5 475 (g Brsly ere et it 8RR 72 11

| sfers,th hcal di i -1,
ot 11 SubbSeS ARSheTLelioh O Aub e ABSosam of bt ggnaly conveyor 7=1
and. acoguih e s 540 SRYEcld 1S Pt eBapeal | she tiddhalieeni no (e

optical disk 1n a zontal stat'e nove t optical dis I'n parall el

1gfter revensung HidfaaRtd Bahe sictinent trahFerdReiiSiedo BYe fqdesellREM bel ow
control I er 200 whether or not the transfer ar m72 is revefsed about the

hor i zondalvnaixdatn (6 thhesRetidd eperRdiligmen: trifRrsectisd 2@ the delsviggc. For
eranpl e, when the upper substrate Da is transparent in one production kind,
t he substrate Da iAg thistintewenad (byadjdvent toahs fen (@rimti2coMntdrelotieissubst r at e
Da is being transferred by the transfer arm 72. Wen the upper substrate Da
i s al unilimesnioansipiesemomntadzatgipabers thamebstfate Dowearths tiystabket 12, Bicking 4rall d and
is light-transmttable in _another production kind, the substrate Da is
r ever edtaisinglup thheubstzesPlin tierfAME M@iinEe t he substrate Da i s being

° transferred by the transfer arm 72. The horizontal conveyer 74 can

20 ntermittently trddsEay(d) REXIdO B 4 m @3 A/ CIOREVISE CHSClIhi§decatssan the cuter

di ameter of th ubstrate at _approxj nate constant speed. A reciprocating

t r ansf e‘tm@é‘?f?‘ieg’na%%'ei%e HREYP ééé?ﬂa‘? aféerB s‘f”rt}ég?ﬁ %ﬁ&“ﬁg? ﬁ a8t tehe hori zont al

conveyor 74 .and beside.the |nspecti section 70. O The reciprocating t:
PB% R Lg ded (RBER A BRv 3

ansfer S&U¢ ng &4 BIoes SBP¥H P7a. A leading end of the

recipr ogt%%j, pg arm 77a when brought to the downstream end part of the

hori zontaP” Conveyor 74 takes up the optical disk D. When the reciprocating

arm 77a turns horq : L6 ' ) -armi77a is

sent to the i nspe%%?ﬁgﬁésée%ﬁtg%??%#ﬁ@é %pt ?géﬁ“g?gkg%%}&gﬁ‘&%uemi ally
a5suppli | NSPECH ] : i i n of the
aar m _77?1%8!%2?* ?Jéras}{a‘prr(?;1 de%ﬁﬁfé@?ﬁ%épﬁg{"?ﬁ ecgﬁg{fﬁvg ag‘?@%ﬁ%’? Sﬁ(':%FI ecting

secti oA § ths nfrRaBRA i fdesubYs &dd€kdsQpttR€substrate Da.

In the meantime, the arm (b) is sent to immediately above the alignment



z$ 10 1~ inspecting section 70. Another reciprocating arm77b of the

Feci procating transfer section 76 reciprocatively turns between the

i nspectind section 70 and failure product collecting section 78. T he

reci procating arm7 ib reciprocates in synchronization with the

reci procating arm 77a which reciprocates between the horizontal conveyor
7-( and inspecting section 70. The optical disk D after cornpletely

i nspected at the inspecting section 70 is caught by the reciprocating aim
77b and tenporarily stored on the failure product collecting section 78.
Dependi ng on an inspection result at theginspecting section 70, the optical
di sk D judged to be defective, i.e., defective optical disk Dx at the
collecting section 78 is noved to a failure product accunul ation section 79

2L Sy S BRI L RS P P 0
i ti (o 70 al ti . | 78,

D DR R B S R Bl o
optical dheksaP, GURRSLALI, Nt 2u3 a0l 000 0 B etusianis] o ence

whi | e accunul at ed. e/ﬁ; %“’6@%)3’?% gﬁﬁ%&ggi'_a?ey &S’o%'e%hé%;giec‘é&@sbsﬂ GELS PhelsS

arranged beside th spacer arm 8~ reci‘procates

bet ween §08 (helbilsaal s Db tﬁ@ﬂgrﬁ?a-bleTf‘zechﬁﬂuR{)&?c@é Eﬁ&hkﬁﬁ%}gf ?6. section 76 has

also a reciprocating arm 7/c reci procatin” between the ure product

col l'ecting sectionTh3 a3 dPRAS Fhe fHaskr SOkltBE hirRGLRETS ANinSOts thBSpacer
reci procating arrn 77c reciprocates synchronously with the reciprocating

arms 77bSa %/ihe sBpRUIEng BLUOE HLCRAL rekintdble 1EMMRALEID oyl 8dtGkeeehacer. t he failure
product ?5 collecting section 78, good disks are sent to the supporting
struts 8®agé:he turntable 8? through the reciprocative notion of the
reci procating arm 77c. When one optical disk Dis (aid to the supporting
strut 83 of the tuimFigbKP, whEnbist furning aShé8tinteg@ll@etob@0° 202 82, t he
spacer feed arm 8~ cones turning above the strut 83 thereby to place the

18pacer Swuaterclnekwise doadtian, ghe Dm @pis wrabghtits kbo B thndligpacrtrtsansrar e t hus

1

alternately piled and accunul ated at the supporting struts 83 of the
t ur nt ablsecen 26 pgain pufesd thesubstaip 3etd e pignmentieagster statiopelating i f the

tical disks D al to be piled without ust sd. A
Cortain count of oDEF Eah (a(Ska IS WP GURSaIaP &t W8 FERBIORL] CER HFRER D ar o

t alt t f hi t lied t t ca
opor at| GAGCSTEE SRS O FUeBy Rl hE T oF For o8 CDfost P L BT T 8om a0 That i s

the dri ¥i n;—abqgwices and devi ces of the above devices or nenbers are
connect e 0 € controller 200 to control the driving sources and devi ces.

For exanple, as shewhd Bp&ition dfproldiRireiURShEA & (ROUEHY, #d 89ssael ban 10,
turning arm 18,

and Db are alternately caught up from the turntables 14 and 12 to be sent to the

alignment transfer section 20, while the spacers Sa, Sb after used are collected at the

turntable 16.

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

20 sequentially transferred to the downstream with the bond faces turned to the front.

(Alignment transfer section)

As shown in Figs. 1, 2, the alignment transfer section 20 is provided with
a conveyor 25 for intermittently transferring the substrates Da, Db in one direction, for
example, by one pitch longer than the outer diameter of the substrate.

Referring to Fig. 5, the substrates Da, Db are transferred in a state with
outer circumferential parts thereof loaded on a supporting frames 21. The supporting

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



turning shaft driving notor 19z, ali~nnmert transfer section 20, turn-over
mechani sm 22, hol di ng transfer section 30, bonding section 40-1, bonding
section 40-2, transfer section lii 50, high-speed rotary stage 58-1,

hi gh-speed rotary stage 58-2, setting section 60, ultraviolet projection
section 62, transfer arm 72, horizontal conveyor 74, reciprocatin' transfer
section 76, inspecting section 70) failure product collect:na section 78,
optical disk collecting section 80, vacuum suction source of the suction
nozzl es 186, vacuum suction source of the vacuum suction hol es 43) 58a,
vacuum suction source of the 0 sucking2&ections parts 36, and ot her dzvices
are connected to the controller 200. The controller is also connected to a
dat abase 201 storing the nounting prograns and the nountin' data such as

corrpone@frc%?ge%dqu{]%%hagsrg#@ gpnd a nenory 202 for tenporarily storin'

the input or calc he” appar al as has such an additional

feature that the c,seﬂérhowe?rm%ﬂ% qu”ztzrlé‘ mstafeddy tﬂé)lo%le'spg}!‘ére@f?ﬂe@er)éérg%fto be

driven under a specified condition where the sequential device andior

previ oughed@MingRet Ahnded¥ecaBaned to performthe specified operations.
Speci fi caIIy, when the adhesive g is inserted into the interval between

substrates Da, Db Taf teachvé@fmédrenBont Rg Seei-o08sardl23 wanth dle2and he
controller 200 30 prevents the transfer of the substrates Da, Db with the
@dhesi violds W substrdte Moy Diedupbboed bﬁth&gsu?p@mgdfrarﬂld:z henrsugtsioudh @atiwhe h the
adhesive which is not set are not transtferred to the hi gT\-speed rotary

st age ~lBwer f&f8-0T thd fubsadfec3s, \IBb, anid & reedrsing sapsdrahe syhpne4t hkichiharekness of

t he adhesive g between the substrates Da, Db may not be uniformed In 5

or der tandacverdesthe tumaroven@on\Zéniighic e, petfeadoniripdd deaandd®hovableaprandol so
that the substrates Da, Db are transferred to each of the bondi ng sections
40-1 arfPWD-2 a~' ~er the hol di ng transfer section 30, transfer section ~0,

and hi gh-speed rot aré‘ stage ~ 58-2 armeﬁgorepared for their operations.

It is more prefer&bt ffl'r‘i’é(t:fé!f‘n%hﬁs 13 hesheprd plage,jong e§é@ff*c§1|*Fb6@r1F§ iBr epar ed

for receiving the substrates fromthe h| h-speed r ge 10 ~
105g. 5. ASUch VHS (R oY REOTdHRE RAB 2tECoRAEO B égfi’%ﬂ?&? sEAagele Hiie

oot SR T S 1 B q%?“veeﬁﬁgsagezc“o%gaﬁm%;i
el B PR
e ng{, eﬁﬁ}}}con ° 'ﬁéj%’mgc’oseg% -,;ur?hé(r 194&933'8 r@&_flect

Ther ef or cah per orm SO0 zs to

snoot hwa@mesfa{ &%tlaaéﬁah xxdmwﬁ@&w APk pvcﬁémgi{h%l&ﬁm Jhe a%ub%t rate
accunul ati ng section 10 is driven en the a i gnment transfer section 20 is

L5 prepared for its e RhtidAg a Positidh of tenefi-otdr aamsI3e thesibbtrAB D0 i s driven
when the substrate ?0 accunul at | ng section 10 and hol ding transfer section
30 ar ecatedaoedst-eam bhehe capeyationsaughdyhbd dirngver ams23r A&etthen 30 i s
driven when the alignnent transfer section 20 and bondi ng sections 40-1,
40- 2 aravepimgsuppdrtingrsethen 24 oipesrtagetberswitii e thordierpracty, thomtudGoteri s dri ven
when the hol ding transfer section 30, transfer section 50, and hi gh-speed
r ot ar yamse 3gés Fesemse@tcethprb@pfamm sifie of theesionveyRe 2t w@n@byﬂ‘@ﬂwérrﬁ@ne@a i§ection

40-2 is driven when the hol ding transfer_section ansfer section ~0,
and hi lg#id gfﬁaeéapqcsﬂrawdw%lgébs@tée av@»rﬁﬁelaart@ﬂsﬁpaﬁd pﬁ& tP the ypsspeR i ons.
0 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

D below the conveyor 25.
(Bonding section)

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



The transfer section 50 is driven when the holding transfer section 30,
bondi ng section 40-1) bonding section 40-2, and setting section 6G are
prepared for their operations. The high-speed rotary stage 58-1 is driven
when the transfer section 50 is prepared for its operation. The hi gh-speed
rotary stage 58-2 is driven when the transfer section 50 is prepared for
its operation. The setting section 60 is driven when the transfer section
~0 and transfer I Oarm 72 are prepared for their operations. The
ultraviolet projection section 6? is driven when the setting section 60 is
prepared for its operation. The transferyarm 72 is driven when the setting
section 60 and horizontal conveyor 74 are prepared for their operations. 16
The horizontal conveyor 74 is driven when the transfer arm 72 and
reci procatj fi€ Lo 7 »prepared for their operations. The
recipr OC%tél ﬂ‘g" Hg‘%gfh@%mggg{‘%rgsg' %Cﬁégdrei ven when the horizontal conveyor
7~, inspecting sect] i d - col t.i.ng: L d
opti cal i sk coi | oo i gt oHE GBIt AER g AR NRE” .
The i nspeetd RAISEELhMS 79 455 dUNERHNERASDE id 66! | gr section
76 is_pre%%#eglfd?b?tééoﬁefétion. fﬁgnggf#uré g%égéggg%%Fggé{?ﬁéLgection 78
s drivapishRed REnf Ol MEQEH Nebibh AIEEAMISAT HABKIAshSsPhEPARebiafOr 1t

I's

operation. The optical disk collecting section riven when t'he

reci pr ogitding phiidlnabes2 gRekisORChFEnandl fred héﬁz%n%%@eﬁozﬁol‘rl@ecwdﬂgr&@@tI on 78
are prepare or their operaitions. According to the nethod and apparatus
for manhbdding bhmed 400t maked dbsied dowddbpihetadBEoPbES elinddt\edthe Sifm orien an
adhesive is supplied to bond a pair of substrates confronting each other

vi a thelikespective bond faces, the substrates are sent to the band position
in the confronting state and therefore correctly and eiriciently supplied.
Si nce one subst r at8s ilkistreredris detadid Aigddy viacutrheuctiyreloelng 43 efesbrmedeataf t er
the substrates are alijned, the substrates can be surely held to face each
ot her i goafenting facepeltae ruvary Midiegwpane!stiBeddvefhappodnssistion hateet i¥i a t he

l6dhesiv a are fed to the set process_w thout being shifted or deforned,

her eby SPWRieDIA thg Varee saereaBiyhemdpti cal di sks. The entire disclosure of

Japanese Pat ent A%JH

cation ~Tqg, 9-14198 fil ed, on
errﬁ}lg back to 191g. %, !

an adhesive feed mechanism 44 is set beside the
rotary holding panels 42, 42 in a freely movable fashion in a back-forth direction to the
center of the holding panels 42, 42. An adhesive is stored in the adhesive feed

mechanism 44, The feed mechanism 44 has a discharge nozzle 45 at a horizontal

13 leading end thereof to discharge the adhesive from a leading end part of the discharge

nozzle 45.
(Operation of bonding section)
As indicated in Fig. 8A, the substrates Da, Db are sucked and held to the

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

20 if a slight undulation or waving is brought about to the substrates Da, Db at this time,

the substrates are forcibly deformed and corrected aleng flat surfaces of the holding
panels 42, 42, thereby improved in flatness accuracy.

An adhesive g is supplied from the discharge nozzle 45 into an interval
of the substrates Daand Db. The discharged adhesive g is in touch with the upper and
lower substrates Da, Db

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

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



May 30, 1997, including specification, clains, drawi ngs, and summary are
i-ncorporated 10 herein by reference in its entirety. Al though the present

i nvention has been fully described in connection with the preferred

enbodi ments thereof with reference to the acconpanying drawings, 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
i ncluded within the scope of the present invention as defined by the
appended cl ai ns unl ess they depart therefrom _ 7, CLAIMS Substitute
Sheet - 2 October 2002 1. A nethod for manufacturing optical dish by
bondi n° each pair of substrates via an2ddhesive, which conprises processes
of: 5 (a) aligning substrates to be paired with respective bond faces
turned to front; (b) turning over one substrate of each pwir of substrates
adj acentndzoleeHt Bo eHah e ddhesine glis gnstbdraantiarg hol ding the one and the ot her
substrates of the pair with respective bond faces faced to each other; (c)
suppl yi ng the pai rThan, shdoppdr parsiyt haldingtpahel 4200 dbweredhe npab theimershat e
faced 10 to each other; (d) feeding an adhesive into an interval of the
subst r z tbeswemthb substrafes @, iDbgasdadtig. B er Tiad rotdre Hotdidg pasdls #D2 4reduci ng t he
interval and spreadi ng the adhesive in a radial direction while rotating

t he subdurnbergstagadnynchranoeshy.er Thxasnuddr adhesiseip$td beteeen thesubbyateoDhor m an
adhesi ve | ayer between the substrates; |~ (e) supporting from bel ow a | ower
Subst r attad Hd islsprepdalong thesinbervaldiash to dnfcenter mdjtoetheoutarieecumifaresdednadhesi ve
| ayer, and sending, the_substrates fromthe bond position to a set position;
(t~ set thegdizhdiradioasi Vo conppayenge, theevhols ingarwaliafdhe sebstmarasa tnd Bbibst r at es
in one ?ﬁdé . here?y ogt eﬁi ning an optical disk; 20 (g) taking out the

opti cal "HFSRIFY ORI €8 [3B%si ti on; and (h) inspecting the optical disk. 2.
A net hod I_gfldn%nu{?géturi.ng optical disks accordin_to claiml, wherein the
process (&99iNgETaREESIFHBELss of : 2~ (a-1) sequentially piling and

| ati I bstrat t.h ki nd h i rss d (a-2
Al tornat el y t aki ndr DU | PAS 2cb GHEH Gt B CaORT A DA S PPNy w th

1 e cal R D B R Tkl Bt Blionidh e PRl g Re BB T one

opti cal

b . : . ald b
SubSt al@ dosyid KREhBdnSUIRIhAk ey géga&%guﬁm i £ 00 @qb:aaén{@ SHehBHnef strate

is a subStrate nest to the trate T OW. :

Substitute Sheet Theh@;n%n%ns?&gzqtﬂm 3.0%_5 g&ﬁi\%ﬁgd o m%gb?ﬁ&h&ﬁsjf&%&pt_i cal

di sks according to any ofie of clains erein the adhesive 1s fed

annul ar3y 14 leating 42t @RStrardFar abm 32 BishO@rria@dly BRFHE BeH: Und N BeHdigal  di sks
according to any one of clainms 1-~) 5 which further includes, bztween the
pr ocesssettlynsatig 40 &om appuitoesisovedirs alignmeatt atansiyr sdreioq@dc r~t~c hnldi n the
~dh iii 1 vPr hares Ptt ;Pan in han~airPr i hPai,vt~ar~i~tSt_u. _~

15 ~ es. a a, _ t.AsshowninFig. 6, the turnablelarm 32 sepparted by's turnipng shafa341 hi ckness

of the adhesive |ayer. . o .
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
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.



g
[$]]

6. an apparatus for manufacturing optical disks by bonding substrates of
each pair via 10 an adhesive, which conprises: an aliyTnnent transfer
device for aligning and transferring substrates to be paired with
respective bond faces turned to front; a turn-over hol ding device which
turns over one substrate of each pair of substrates adjacent to each other
at the alignnent transfsr 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
bondi nff device while holding the pair gg the state faced to each other;

t he bondi ng device including a substrat&”hol ding device which holds the
pair of substrates fed fromthe feed device in a state faced to each ot her
can change an interval of 20 the substrates and rotate the substrates in a
pl ane direction, anthattasdéresnvE tiseveryreankdiws antimdreaean the sskingnmove
forward and rearward to the interval of the substrates from sideways of the
subst r at 88rthdf arofjeadte relepss thatsubsivites Ay Dleovi The subdtraics BlraPhease igm
adhesive; a transfer device prior to setting which supports from below a

| over suBstkegtaad deld Pevacuugasuction holas<r 43 6 thsimwgy beidingrangSds e at t he
bondi ng dﬁé}ge and transfers the pair fromthe bonding device to a setting
devi ce: tHeSEBPEFhIPIHRRERONi ch sets the adhesive between the substrates

f db h fer devi h b ht ai ical disk of th
PR s IS T o
the setti gd(tai e; 3.%. ai.r o %bstrze acgu | at | deyi ere only

bt at ST I B band g R idnrding Wit o P €3 HEsE B e SRS oq
\S/iuasjtsggzehsé -\(\/ith {re h IOI faee ? rned Io fha're %ug?titq%;%%eﬁ} - 11t§une
2002 epll tnleiSosd e SR Ren e Mt red®s o R 2Bt 3 93 and

[l ect i _ ; _ o e . i n _ ¢
011 ot 8RSy SRR Sole SO0 Akl ke 05 ol L G RO okl i ant e
hol di ng {g i Cf%ﬁ%rgéf’%igSS& ;thtegﬂa%ﬁlly?b}w? hedi6 & thk Dge R fm@'%s e ,Strate

accurnm ~ating dw apased In con~.o0:l:1ng tzvo directions t he

1bour 1 adi @ntugalTRedd BR8e hibstratey DN, I H@ANIRESi6S o tHQLL A §cﬁk%rsiv‘é%1\/i!sce1 the
spacer collectin' device is disposed in one direction and the alinent

t r ansf erspetedite ¢hd Sutkicitdienferete anhdadjosied ¢ thiskneen, so that the turning
trays ~r device alternately ta:~ces out and sends subssates at the
(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, Anultraviolet projection mechanism such as an ultraviolet lamp or
the like is fitted in the projection section 62 to project ultraviolet rays to the adhesive g
between the substrates Da and Db transferred on the elliptic conveyor 64.  Since the
substrate Da is transparent or semitransparent, the inside adhesive g can be set even by
the ultraviolet rays projected from above the substrate Da.

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



| O pwired substrate acct:.:ulati ng e evices to the ali nr:ient tra.~sfer
device, wit:' sending the spacers to the spacer collecting device. 15 0 7.
An apparatus for nmanufacn:; ing optical disks accordir_g to claim§6,
further conprising an inspecting section for inspectin? the manufactured
optical disk. 8. An apparatus for manufacturing optical dis.~cs according
to claim6 or 7, wherein the sttbstrat feed device has a tr3rsfcr ntrnbcr
reci procati ng between~the. turn-,over hol ding device and the bondi ng

dzvi cE, and sucking parts arranged at front and rear faces of an end of the
transfer nmernbcr for sucking a.:d hol di the substs~tes. 9. ArtetlZQ for
manuf acturi.:? optical disks accordin5 t6 any one of clains 1-5, which
further includes a process for controlling, when the adhesive is inse~~d
into the interval bcr,NCen the substrates at each of the bondin' sections,
so as to (Prastentseationaprsfrgp softinghe st: bstrates Wth the ad~hcsivc which is
not set from being stopped. 10. An apparatus For nmanuFact~:ring optic-:I

di sks acccrdi n® to Asghowe inFigRabstsven gie bridotg Retinndp an@‘.@hmggma
controller for controlling) when the adhesive is inserted into, the

i Nt erval COBYSNOEA+ STHYY SC5HRESCAEI0RRENIISTE SIFENBHAGH RGrans e iserisn Xoprios t@ o
prevent t ransf~r of tha st;bstrates w _sh trAe adheai v~ which is not set
from bei ,q@mgg.op'lgg'@_substrate holding arms 52, 52 are mounted in a V shape at the transfer
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When the one holding arm 52 is turned again to the bonding section 40,

the other substrate holding arm 52 forming the V shape with the arm 52 is brought to

[8)]

above the high-speed rotary stage 58, so that the substrates Da, Db are transferred to the
other substrate holding arm 52.

In this state, the two substrate holding arms 52 forming the V shape are

turned in the counterclockwise direction, whereby the substrates Da, Db having the

10 achesive 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

13 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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5 at the setting section 60 to transfer the substrates thereto. Thereaiter, the arms 52 turn
counterclockwise, and then when the other substrate holding arm 52 of the transfer
section 50 is located at the bonding sections 40-2 to receive the substrates therefrom, at
the same time, the one substrate holding arm 52 of the transfer section 50 is located at
the high-spe=d rotary stage 58-2 to raceive 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-
sp.eed 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 secticn 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 intarnal structure of the optical disk D are inspected,
and whether the optical disk D 1s good or not is judged at the inspecting section 70.

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

(@)}

optical disks

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

optical disk D to the upstream of a horizontal conveyor 74. The transfer arm 72 is

o1

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
19 thereof depending on the production kinds etc. | For example, when the upper substrate
Da 1s transparent in one production kind, the substrate Da is not revered by the transfer
arm 72 while the substrate Da is being transfarred 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
L3 the transfer arm 72 while the substrate Da is being transferred by the transfer arm 72.
The horizontal conveyer 74 can intermittently transfer the substrates by one pitch longer
than the cuter 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.

0 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

; 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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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
1s caught by the reciprocating arm 77b and temporarily stored on the failure product
collecting section 78. Depending on an inspection result at the inspecting section 70,

_ the optical disk D judged to be defective, i.e., defective optical disk Dx at the collecting

10 section 78 is moved to a failure product accumulation section 79 by a different transfer

means and piled there.

(Optical disk collecting section)

An optical disk collecting section 80 is arranged adjacent to the
inlspecting 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 835 reciprocates between the tumntables 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

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

(3]
91}

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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<V\D’WWWWWVanCOptical 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 10 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 arz 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
.cxample, as shown in Fig. 12, the substrate accumulating section 10, turning arm 18,
turning shaft driving motor 19z, alignment transfer section 20, turn-over mechanism 22,
holding transfer section 30, bonding section 40-1, bonding section 40-2, transfer section

L5 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

0 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 2 memory 202 for
temporarily storing the input or calculated data .

The apparatus has such an additional feature that the controller 200

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



10 10010%¢& ()- 10@ 10@ 10@ =10%@& () -
109@& ()-9: 109%@& () - @10%@& () - wxxxByCzz{ Y7mbC 10! q &10%b& ()-!
&10%b& ()-"10%& ()-! Lg&LO%& () -
$Lg&10%>&' ()-)! 8Lg&LOYRbRO& () - z{{{D| B}}*<nbC 10! !
*810% s: s& ()-! A*&10% b[ b&' () - S(10%&' ()-#810% & ()-! #8&10% : & ()-f9! 10%H& (
)-}A~_@10! | 521098 ()-810%@ ()- 10b 10b 10bl =! 10%& ()-4

. &10%& () -!. 2&10%Ho& () -[ AJE~ @ 10!! 9s! 10%@& () - 10%@& () - SF10%@& () -

" &10%@ () - &F10%@ () - sSm 10%@& () - AudE~_@ 10! |, #10%@& () - L!

109%@& () -1 S10%@& () - 10%@& () - &LO%G@& () - & 10%@& () - qi aB~_@ 10! ! 90SH10%@& () -
| . 109@& ()-, ! 109@& ()-*: 109%@& ()- (10%@&"()-'Y 9B940%@& ()-.gpRIE~ @ 10!!;
109@& () - 9&109%@& ()- S7TmLOY%@ ()- 6910%@& ()- 4109%@& ()- , 210%@& () - RNUV7

18| ;ﬂ igzgﬁévfehts&@{ﬁ%@x&oé%e s§§str]augédq§‘a Bp w?ﬂwqr@‘g‘dﬁgaxvelpwwm is not set from
10" Y! &10 @@ ! h% Mo AR R ofEHAERG (hid@is'mbP W& ré hotrantRRE () - u

chEuV?
394.0%¢& {9 @ﬁJhlEJo@%&r&baw 5thdO90L. 6321 OKEIvZEO WG @stdrvhifebRe 107 Y! @

10%& () - LOS$TO%&' (
thickness of the adheswe g between the substrates Da, Db may not be uniformed In
5 order to avoid such an inconvenience, the controller 200 can control so that the
substrates Da, Db are transferred to each of the bonding sections 40-1 and 40-2 after the
holding transfer section 30, transfer section 50, and high-speed rotary stage 58-1, 58-2
are prepared for their operations. It is more preferable that at that time the setting
section 60 is prepared for receiving the substrates from the high-speed rotary stage 58-1,
10~ 58-2. Asaresult, 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,
23 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



(AW}
(o]

.F10%& ()-, 10%& ()-*z 10%& ()-(10%& ()-/zfaB77 10 10b=10%& () -

;& 10%& () -! 9%0%b& ()- 710%& ()- 6M 109%& () -

410%& () - ?HMV S&10%& () - 10%& () -

10%g& () - @0%g& ()-Lt10%g& () -, 10%g& ()- 10b

10bH?dENV S&10%f YF10%&' () -fod0%& ()- f 10%& ()-f10%& ()- !'10%& () -
110%& ()-:, 03172V S&10,y, ! 10%& ()-,* 110%& ()-! $940%& () -

0$%d 0% ()-f#!10%& ()-f9!10%& ()-00dENV S&107 10%gé& () - 5! 10%& () -
310%& ()-2@0%& () - &0$10%g& () -

Y. G'10%& () - RSTUX~_@5&10L" 10% ué&' ()-910% u& ()- 10g 10g 10g | =10%& () -
109%g& ()-!Y9Im 10%&' ()- 4dB~_@&10! 4" 10% - v () F3"10% u& ()-S

&10% u& ()-I y10% u& () t 10% u& ()-&S10% u&' ()- laB~_@&10@ 10% u& ()-fl.
"10% ué& ( %? ()-f, 10% u& ()-*10% u& ()-!"10% u-ué& ()-EdYNCS&10 10-u
10-u 10- u@:l %

T10% u& () - SOMLO% %e(t}ang’ger%gcﬁd-h&id s &m%@%q(ﬁe RO INCP&s®er section 30,

| 1096& ()-!10%& ()- !'109%& ()-
i?‘i/fgf/c;ﬁ ((& )- ( )@%&n@)semvm&s@www&n(m JaQ&’@émhg skctldPBRare)prepardd R¥0& () -
FO109%6& () - [tEBYINCEEI(312109%6& () -fy) ! 109%B& () - @ 109%& () - %610%& () - #! 109%6&
g Sighespead rotary stage 58-1 i driven when the transfer section S0 i
gh-speed rotary stag iven when ansfer section
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.
13 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

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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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 cha.r;ges ﬁnd modifications are to be understood as included within the scope of the

L3 present invention as defined by the appended claims unless they depart therefrom.
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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,

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

20 () 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 tront.
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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thickness of the adhesive layver.

6. An apparaius 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 10 be paired
with respective bond faces turned to front;
a tum-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

19
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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 turn integrally for holding the substrates and spaccrs,
wherein the pair of substrate accumulating devices arz dispcse d in confroating two
directions of the four radial directions to 2 turning center of the transfer device, the spacer

collecting device is disposed in one direction and the alignment transfer device is in the

remaining one dirsction,
so that the turning transfer device altemnately t:mcs out a md scnda substratcs at the

10 paired substrate accumulating devices to the alignment transfer d.wc., with sending the

spacers to the spacer collecting device.

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

comprising an inspecting section for inspecting the manufactured optical disk.

8. An apparatus for manufacturing optical disks according to claim 6 or 7, wherein the
substrate feed device has a transfer member reciprocating between the. tum-over holding

device and the bonding device, and sucking parts arranged at front and rear faces of an end

of the transfer member for sucking and holding the substrates.

-0 :
9. A method for manufacturing optical disks according to any one of claims 1-5,
which further includes a process for controlling, when the adhesive is insertsd into the

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

10. An gpparatus for manufacturing optical disks according to any one of claims 6-8§,

which further inciudes a controller for controlling, when the adhesive {s 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.



