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DESCRI PTI ON METHOD AND APPARATUS FOR MANUFACTURI NG OPTI CAL
DISK 5 TECHNI CAL FI ELD The present
invention relates to a nethod and an apparatus for

manuf act uri ng omose@resdi sks and nore particularly, to a peihegnier

manuf act uri ng optical disks of a bonded type to be utilized for
DVDs, etc. and an apparatus used in the met hod. _10 . '
BACKGROUND ART There is known technique to obtain
optical disks for DVD by bonding a plurality of substrates
having recording | ayers to each other thereby to achieve nulti-

| ayer recording. 15 DB&HEpﬁbﬁpplicant has proposed a

nmet hod and an apparatus for bondi ng of optical disks in a
techni que 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 rel ati VETHOR ANBDARPARATUS FOR MANIFACTURBIGIORTIOAL DISKN0Zzl e i S
inserted into the interval of the substrates. Wile the
adhesive is injected out through the discharge 20 nozzle, the pair
of substratessare rrEcMNRJAL RIEADP! ane direction (rotated around a center
axis of the substrates) thereby to arrange the adhesive annularly in the
interval . The heresenit ingentioryelates b ¢ methedved arsappatesferd t hen and at

i A
the sane tine, the
consequence, the anrﬁu{91§ r%% dﬁk{f% g‘ﬂr%gﬁ}céﬂafl o3 pethog ﬁ?rr‘f‘aﬁ‘%?cﬁﬁi“%ll
direction opticat dm:s ehz)bohdbd fypé fo bt itizéd ForaI WD) etdMarldlan dpphrRivslusBdiA@Ri ve
| ayer. The pair of substrates is bonded 25 via the adhesive | ayer
when t he adhesi ve Fﬁ?@? is set through the projection of
ultraviolet fgys. An optical disk is obtained in this manner.
According to the above-di scussed nethod, the adhesive arranged
BACKGROUND ART

There is known technique to obtain optical disks for DVD by Eonding 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
iritérval of the substrates is reduced then and at the same time, the substrates are further
rotated. In consequence, the annularly injected adhesive is spread in a radial direction
thereby to fill the interval with a thin adhesive layer. The pair of substrates is bonded

25 via the adhesive layer when the adhesive layer is set through the projection of
ultraviolet rays. An optical disk is obtained in this manner.

According to the above-discussed method, the adhesive arranged
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2 annularly in the interval of substrates is expanded in the

radial direction while being kept in touch with the substrates,
so that the thin adhesive |ayer of a correct thickness can be
fornmed efficiently. Moreover, the nethod is advantageous in that air

bubbl es or gaps are difficult to bring about between the

adhesi ve | ayer wodsdsdme substrate, an 5 excessi vepdigogabisi he .
adhesive is elimnated, etc. However, the above
nmet hod has di sadvantages as well. Specifically, t.he net hod

needs the arrangenment of the substrates in an apparatus that can apply or
feed the adhesive while the pair of substraes is held with respective bond
faces opposed to each other. It is additionally required in the
met hod to send a pair of ,substrates. 10 . hol di ng t he adhesive | ayer

t her ebet ween to a <EMadn ‘g"p‘ﬂt&?’ of ubjtratey is gppndedyin theradfaldirection while being
adhesive and t o hanghn folkh Wi B LIRS 1kl B ks AMetRL LRELIYGA, PT event
bad i nfl uences upon process accuracy of opti cal |scl§s.

For instance, sincezsbdfeimedtifgently arkoverathe mathod iswvanfagedus in thak airbulibies par ed
separately due to a difftﬁé_lence Ln rial and structure of recording

{.e ;
| ayers, it takes 18Psare c‘{hrt?)kfﬂ'ﬁéﬁ%bbﬁa’m‘}'@%’td Ve BREs pidhe wbstpiRBR al ity of
ki nds of subsjgrat esxasdvefufiaft it didsive is eliminated, etc, Pr €det er mi ned position. Even
after the adhesive layer is fornmed at the interval of the
substrates, there is possi bHpwevyr, thtvabove hethod hipslisadvbreapesan thethd ISp&ifieally] ayer are
noved or def grned, before the, adhesive |ayer is set. The
substrates and adheﬂs‘elr{}%hoﬁélgegsrth%ﬁ'@ﬁqeﬁmﬁg?me substrates in an apparatus thatcan PRI ASi d such
i nconveni ences, whifeda theSdisiod Wiifile € biir df@bktrates Beld with respective borP oS lopiIsEE OF
| NVENTI ON o An object of the present invention is
to provide method dnerchpiper dt isadditigpally required in the maghwd ¢ef squska pair pfpulppretescal  di sk

t o handl-e substrat . ficiently. thereby. to
obtain optical di saéldglg%{??%%ﬂ%ﬂ{’ %ibggr‘?gé“h?aéﬁ 6%?@3?‘%‘38@"??1“”?%
above- descri bed 25dhesive andtctahdi ihei@bsibted EliviEE ind EdrRB1yPpretead badlinSlehices

I n acconplishing these and other aspects, according to a first aspect of
t he upon process accuracy of optical disks.

For instance, since substrates of each pair are manufactured or prepared
separately due to a difference in material and structure of recording layers, it takes
15 trouble to correctly combine the plurality of kinds of substrates and feed to a
predetermined position, Even after the adhesive layer is formed at the interval of the
substrates, there is possibility that the substrates and adhesive layer are moved or
deformed before the adhesive layer is set. The substrates and adhesive layer should be

treated to avoid such inconveniences, which is a difficult task.

20
DISCLOSURE OF INVENTION
An object of the present invention is to provide method and apparatus for
manufacturing optical disk to handle substrates correctly and efficiently thereby to
oltain optical disks of high quality and high performance in the above-described
25 technique of manufacturing optical disks.

In accomplishing these and other aspects, according to a first aspect of the

‘préSent invention, there is provided a method for manufacturing optical disks by bonding each
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present invention, there is provided a nethod for manufacturing optical

di sks by bondi ng each Printed from M nosa

06/ 24/ 1999 09:47: 38 page -4- _ _ _

3 pair of substrates via an adhesive, which conprises
processes of (a) aligning substrates to be
paired with respy®esis4res bond faces turned to F‘dmi_%/bzsm .

(b) turning over one substrate of each pair of substrates adjacent to each
5 other in an aligned row and hol ding the one and the ot her
substrates of the pair with respective bond faces faced to
each ot her;. (¢) dsuppl ying the pair to a bond
position while holding the pair in a state _faced to each

ot her; eedi.ng an adhesive into an interval

. . (d) .
of the substrates caﬂé’ﬁst“bmfﬁma"m“’&"é’éfkf%?fﬁ =¥ath other at the bond
position, reducing the int er(ébﬂﬁgn@l@%b&&'ie@%ﬁﬁre@@ﬁhrespemzebondfawshmqgl Vefl n
a radial direction Emgilsl e rotat |hng 'ltohetsu]E)st rat es gLou_n aI ceg: elroe?\)/(vleZnot e
t he sulstr at es, thereby to form an adhesive | ay
substrat es, turni overonesu(:gr)ate%wgglort i Fq% from b6| ow al Ower-
substrate of the pair of sutgl?traf'%s R3{S A Mbitratetadiacentn et her vi a
the adhesive bayer, otiith aﬁ@ﬁﬁi&d}@wkﬂﬂmﬁﬂh@%b@éﬁ&th@Bﬁ@s&ﬁ&@ax&%?fﬂepﬂr%th
position to a set p05|t_|ogl; e _ (f) setting the
adhesi ve |ayer at tiwediye ‘15‘6&#!%49?#‘98“@?@@ theqsubstrat es in
one body, thereby obtaining I .di sk: .and. . . . .
(g) taking out the optical (@E‘f?g&rn%%%ﬁreoge n_d %s"s‘|°f'!wgl}f’.h°ld'“g‘hep_m“““me_ ;
Accordi ng to a secohedasqendhenf t he present invention, there is provided a

20 met hod for manufacgturing optical disks according to claim]l,
wherein the process (a) (d) feeding an adlhesiye jpta 4n iteryeleof the gbstrates caught
) 10 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;
(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
15 position to a set position;
(f) setting the adhesive layer at the set position to unite the substrates in
one body, thereby obtaining an optical disk; and
(g) taking out the optical disk from the set position.
According to a second aspect of the present invention, there is provided a
20 method for manufacturing optical disks according to claim 1, wherein the process (a)
includes process of:
(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
25 respective bond faces turned to the front.
According to a third aspect of the present invention, there is provided a

method for manufacturing optical disks according to the first or second aspect, wherein
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(a-1) sequentially piling and accumul ating only substrates of the sane

kind anong the pairs; and (a-2) alternately
taki ng out the accunul ated substrates and aligning with 25 respective
bond faces turned to the front. According to a

third aspect of the present invention, there is provided a

met hod for manuwaewsreeng optical di sks according to the béwmsbsesssr second
aspect, wherein

4 in the process (b) the one substrate is a | eading substrate
of the aligned row and the ot her substrate is a substrate next
to the | eading substrate of the aligned r owd

According to a fourth aspect of the present invention, there is provided a

nmet hod for manuf act ugi i,cal disks.accaqrdi o.any,. one of the first to
third aspects, 5 irdhd ‘g}gc\ﬁk%gé)éiﬁ%“f Flulle?araa% seag]favlgg f“gg?%&f@ﬁﬁﬁf‘%"?‘ymid % he
process (d). other substrate is a substrate next to the @E&Qrsﬁﬁsﬂ?ﬁeéf%efiﬁgng fw. aspect of the

present invention, there is provided a _met hod for
nmanuf act uri ng optical di sksA%ewise afpurthgspaetpf themsesertt inverdion, therstis trovidedar t h

aspects, which fur } . A .proces nd (e a _process
(d+) of %&%{oﬁﬁdﬁ%@t@ﬁrﬁ%&%@ﬁﬁ%ﬁcﬁm Eﬁ)‘? dnge %ﬂ%ﬁ tﬁﬁ ﬁ°et§‘f‘£/d5pﬁ°'§yer
t her ebet ween 5 n t hevhgtiarhe adhiesiens fed nniikly in the probdie@dpby to adj ust a thickness

of the adhesive | ayer. : : .According to a sixth
aspect of the present invenfeefing tapdifid agpect gf thearesent inyention, there is provideget hod f or
manuf act uring opti GahediosksufehdeLuid & . fdrst.to fifth
aspects, 0WFl)i ch furﬁ%&ﬁl?nc{ﬂa%g%?é@? tmgron% ehepfl'rr%?:"efg%r&( g), a
process (h) of i nspwpeds, which faghep piudes |betsliekthe process (d) and (e), a process (d+) of

According to a seventh aspect of the present invention, there is provided
15 an appar afqiRing g‘F g‘ﬁﬂmﬁ" g@{‘ﬁﬁq’gﬂhﬁ'ﬁt’ PX%F'“’HP%‘K%‘“ Byhaplnediregtiosubst r at es
of each "pairiyvi @ athereby to adjust a thicknedHFae hMEsiveife,Ch CONpri ses:

an alignnment transfer device for aligning and transferring substrates to be
paired with respective bondAdcerding totasixtheaspettof the prateqt invention, there is provided a

a turn-over holdin eyvice i.ch turns.over aqne substrate of each pair of
20 subst r at egletg?j‘?/%aoggﬁltl%f o3 m§§8'ﬁ°alts)‘¥%%?°°°§ Ing 1R &0V ¢ ‘é‘ﬁ]ﬁéiﬁit AP devi ce
and hol ds the one @aidh further includes, after thEpréthdd @), kst [@Bﬁﬁsp&ftinéth@oﬂﬂ@dl Bisk. N &
state with respective bond faces faced to each other;

a substrate feed device forAdedng g seveeth psppot ofdle prastnt inveations there ispraviiedli ng
devi ce whi |l g¢hol di x| te f.aced.to . each other; .
t he bondi ngelgevi ce%ﬁé{}ﬁal nglﬁaélh@ﬁ%'g’?ro g‘kcgl B ﬂ%ﬁmgéu\/bls%ages\ﬁg?ag}waﬁ&aég t he

adhesive, which comprises:

an alignment transfer device for aligning and transferring substrates to be
paired with respective bond faces turned to front; .
a tum-over holding device which turns over one substrate of each pair of
20 substrates adjacent to each other at the alignment transfer device and holds the one and
the other 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
25 pair of substrates fed from the feed device in a state faced to each other, can change an
interval of 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
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25 pair of substrates fed fromthe feed device in a state faced to
each other, can change an interval of the substrates and rotate
the substrates in a plane direction, and an adhesive di schar ge
devi ce which can freely nove forward and rearward to the interval of the

5 substrates from si deways of the substrates held by the
substrate hol di Wgo%#Wsce and di scharges the aghmosdnysi N

a transfer device prior to setting which supports from bel ow a | ower
substrate of the pair of substrates piled via the adhesive at the bonding

devi ce and 5 transfers the pair fromthe bonding device to a
setting device; 5t he setting device which sets
t he adhesi ve between the substrates transferred by the transfer

device thereby to t Al n tic di sk .of the united

substrat es: a% d %’osf?zlt& ﬁ%m s%gways gtl the substrates helg bY gxﬁgx_bgme hgldipg davicg and t aki ng
out the optical di sliscHafgesthédaResi@tti ng device. 10

According to an eighth aspect of the present invention, there is provided
an apparatus for manuf act ur# Frgsersievieariontd sdting swbichosugpang frbm bildvea Bewent h
aspect, which . fur [, conpri ses: . ) .

pa?r of substrate Avaistde; %b&g'gbﬁmgeég’}?%’(&tée ahpsiye 2 ths bpndipg devicspnd he

same kind amsng t heapfksile pair Gorf SR UGIRNg AbJick 1o g hHc8d Vi a spacers with the

a

bond faces 15 turned to the front; a
spacer col | ecting device fohesttiggidavice whithsetsitteiadhgsiverbdtwea thesabsinmes t he
spacers; and sransferred by th : turni ng .t sfer deyice having
four transfer arns r;ilnrsrmaTngeyé eit?lmif%&?mr?éhafeg)fam°Htmnang’“cali33 FfEeEmsAs which turn

integrally for hol eibsicptes;lned subst rates and spacers, 20
wherein the pair of substrate accunul ati ng devices are disposed in
confronting two directions dfkeroicdeyien fpr taldng out thenptieat diskdfrom thexetsing dewiné.ng
center of thg transfer : | er. col.lecting devjce is
di sposed in one direction andt lﬁgetoaFl)’(%ﬁr;lcﬁrr%sﬂ%cpgfﬂ?e%?&e"{ mvenl“inr ﬂ%Fg’rm"g%{/i ce is
in the renaini ng opmeapgiratesdbr noanyfacturing optical disks according to the seventh asgedt, Whigd the
turning transfer dgvice alternately takes out and sends 25

substrates at the %ﬂ?éﬁn%ﬁﬁst rate accunul ati ng devices to the alignnent

transfer device, apa%tshbsﬁagwcmﬁtﬂgde%ﬁ@s“vﬁ{gé ohi§ &Ll%ta?@ﬁﬁer
col | ecting devi ce. i ] Accor di ng fo AR nth aspect
of the present i nvE@mekipd amengdhepairsargrequetididacamulated via spacers with the bond faces

15 turned to the front;

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

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

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

so that the turning transfer device alternately takes out and sends

25 Substrates at the paired substrate accumulating devices to the alignment transfer device ,

with sending the spacers to the spacer collecting device.

According to a ninth aspect of the present invention, there is provided an
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6 apparatus for manufacturing optical disks according to the
seventh or eighth aspect, wherein the substrate feed device
has a transfer nenber reciprocating between the turn- over
hol di ng devi ce and.the bondi ng device, and sucking parts arranged at front
and rear faces of an end of the transfer nmenber for sucking
and hol di ng t hewouwbswesat es. 5 Ageidigsit 0 a tenth
aspect of the present invention, there is provided a met hod
for manufacturing optical disks according to any one of the first. to'sixth
aspects, which further includgs a process for controlling,
when the adhesive is inserted into the i nterval between
substrates at each of the bonding sections, so as to prevent transfer of
the substrates wi tdppirites DRGSR F\/emhdisﬁasb@hlngeémésre&m?k@ghéé&ioped 10
According to an el eventh aspect of the present "i nvention

provi ded a net hod lerelmbhmflmlctned #ﬁglcomum*femmsr recipeavattlighgwhen tienyn-one of

t he seventh ver olding 42 . Ni n%g % further includes a

control ler for contFolldmggevistnag s wa ‘f’@%ﬁ’ ing parts arranged at fronf sndésat ed i nt o
the interval bet mﬂ@ﬁssuhsﬁcrcﬂttlﬂ&makrﬁaﬁﬂar@ifsu& bR Ghe3RGELQNS, SO as to
pr event tranéfer of the substrates with the adhesive which 1s not set from
bei ng st oppe Accordingpiy Tt BESCHIIR Pre@iN iR ISErovided a

These and ot her a f. the resent tion will becone
clear fromthe fol %\?ﬁkz‘g%g‘g%ﬁl%t |0?1a1 IR &55oTime 83%%8{]‘}( St sith gspests,
preferred embodi mesHich further includes a proded3 @ €roMiig, Bhoh e QEIRNGSs In&nEJ'lﬁto the

acconpanyi ng drawngs, in which: 20 Fig. 1is a
per spective view d\“"’é{ﬂ bejpyeqnsulistrales skeaghok the Pepdingsetions, ssasitoprewant transfer of

enbodi ment of the ti?Js%ﬁs‘i‘rQJesdfﬁl Fig. 21is
a pl an VI ewof Fig. 1 i \{ﬁe%iflcg%whlchxsnotsetfrombemgﬁtloaped.?, is a side view

showi ng”a d# ai | ed struct uAecoafingao sielesdnthakpect ofthepresemmvemﬁ@@néfgﬂ ation
section of Fig. 1; dg % 4A, 4B, 4C, 4D are
di agrams expl anat d¥S7™95¢ 2 Betbostfonmanpfagiprigg optical disks according to any, prsjofthe sevenths f er

means of Fig. 1;  toninth aspects, which further includes a contrdTleor ‘gntl'oﬁmg, \ﬁ’kﬁjﬁe thgs\ll'\\/re?show ng a
substrate turn-over mechanismof Fig. 1;

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.

15
BRIEF DESCRIPTION OF DRAWINGS
These and other aspects and features of the present invention will become
clear from the following description taken in conjunction with the preferred embodiments
thereof with reference to the accompanying drawings, in which:

20 Fig. 1 is a perspective view of an optical disk bonding apparatus in an
embodiment of the present invention;
Fig. 2 is a plan view of Fig. 1;
Fig. 3 is a side view showing a detailed structure of a substrate
accumulatjon section of Fig. 1;
25 Figs. 4A, 4B, 4C, 4D are diagrams explanatory of an operation of a
turning transfer means of Fig. 1;

Fig, 5 is a side view showing a substrate turn-over mechanism of Fig. 1;
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7 Fig. 6 is a side view of a holding transfer

section of Fig. 1; Fig. 7 is a side view of one
bondi ng section of Fig. 1; Figs. 8A, 8B, 8C are
st ep- by-step di agranms showi ng an operation of the bondi ng
section; .5 Figs. 9A and 9B are a plan view of a
structure of a wobsiw@te hol ding arm of Fi 9. pdrabghaa: Si de vi ew

seen froma | eading end of the armof Fig. 1,
Fig. 10 is a cross-sectional view of a high-speed rotary stage in Fig. 1;
Fig. 11 is a partial cross-sectional view of a transfer armin Fig. 1; and
Fig. 12 is a bl ock diagram showing a controfler and other devices in the
10 apparatus of Fig. 1. BEST MODE FOR CARRYI NG OQUT THE
| NVENTI ON . _. ., .Before the description of the present
i nvention proceeds, it is tUBdsdfiffedigw ofaholding transfer gestign of Figdl; part s are

desi gnated by |ike referenclqg_nqg%d@lv@wtoh&{gu&@ﬂggw{m%fﬁgCIOWDanyi ng 15

dr awi ngs. A et ho or nmanufaéturing optical

di sk according to an enbodiFign8A,B8B, 8C are step-by-step disgnansshioadrgnh operiemdfitien f or ns
an optical disk by, bgndi ngona pair of substrates via an

O

adhesi ve, which corpri*§&s: . (a) aligning
substrates tg be paired w tigd $5RR0BING phR Wity bEHGETenkt SFaShsde hofihg the
front; (b) turning over one substrate S each

pai r of substr at esof¥ig d@rdn sideyiewaedn from a leading end of thé dmaiof Fig 1t he al i gned row

and hol ding the one and the_.other substrates of .t he ir with, _
respective bond faces face?71 39353 “oriaps viewo ah_‘gh'si’eggr°ta’y‘°’_tage’_“hg' L (c)
supplying the pair to a bormg pOBialphfd ciokkiskRiohPlict SYQ thahder R ih FigM; SaSt ate 25
faced to each other; i i ) (d) feeding an adhesive
into an interval of the sulfdg AaAis@dlogkdiagram showing a controller and other devices in the

i 10 apparatus of Fig, 1.

BEST MODE FOR CARRYING OUT THE INVENTION

Before the description of the present invention proceeds, it is to be noted

that like parts are designated by like reference numerals throughout the accompanying
15 drawings.

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:

(2) aligning substrates to be paired with respective bond faces turned to

20 the front;

(b) turning over one substrate of each pair of substrates adjacent to each _
other in the aligned row and holding the one and the other substrates of the pair with
respective bond faces faced to each other;

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

25 faced to each other;
(d) feeding an adhesive into an interval of the substrates caught

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

8 adhesive in a radial direction while rotating the
substrates in a plane direction (rotated around a center axis
of the substrates), thereby to form an adhesive |ayer;

(e) supporting fwossshsd ow a | ower substrate ofthe pair ofpc%tﬁ@gzgﬁt es.
confronting each other via the adhesive |ayer, and sending the substrates

fromthe bond 5 position to a set position; A _
(f) setting the adhesive |ayer at the set position to unite the substrates
in one body, thereby obtaining8an optical disk; and

(g) taking out the optical disk fromthe set position.
A constitution of e%ﬁeh. Eart vvill | be sl?eci fically described below 10
Sivi 1al d

(Optical disk) a in a radial direction whi erotatmthrg;gﬁq Hilane dirgstion (@fateépt i cal
di sks such as CDs, RIXd4{ENR5Kis PEOGEs h .gal, Disks), LDs
(Laser Disks), etc. in additi gn to D\t/r tef)’tteﬁ%’yg)rf%%“eam%ﬂle%%ehr‘ﬁef’on is

applied to optical disks of (ehsippmitgdrotnbplew ahiwetsubstrate 6fithd pair uf @kirays bondi ng a
lurality of - . substrates. A single recording |ayer or a

BI ural i tg of recor ﬁ?@“f‘%fé#‘é’ﬁ’ﬁ?‘@a % 205518 Y Typind sending the S“ESE‘PF@ fromvibdiond ype

optical disk.s osition to a set oGSt I at €) _ _ _ The

substrate is forneé,of a suitabl e conbination of synthetic resins,

metallic thin filns and the(fbettieg themdhesive llys at the seopobitianito tutte tis @bstrates i , a

si ngl e- si ded board(mebod thereh mtcr DVDs. .IhedDVD is constituted of a disk
mai n body of transpAf &Y Ly gotapiapn getical disk; an pol ycarbonate resin or

the like, and a recording | @gyamng)&ﬁa,gaﬁgaiQ,\gkgg,ﬁg,gggt&giﬁgn.rret allic

thin filmat a recording face of one face of the disk main body. A

protecting filmis A constitptipntof ¢relupaft wilhegpacifically desciitmd belwod. t he
recordi ng | ayer. | , the face where the recordi ng | ayer
is formed i s@ende?ggﬁgﬁ%gjnd face. Substrat es

to be bonded with each ot heAm6@valis kifdsloREpticah ks th 8¢ €15, PIbd\Phase Change
Optical Disks), LDs (Laser Disks), etc. in addition to DVDs, the present invention is
applied to optical disks of a bonded type which is constituted by bonding a plurality of
substrates. A single recording layer or a plurality of recording layers are provided in
15 the bonded type optical disk.
(Substrate)

The substrate is formed of a suitable combination of synthetic resins,
metallic thin films and the other materials to conform to uses, e.g,, a single-sided board
forDVDs. The DVD is constituted of a disk main body of transparent resin such as

20 polycarbonate resin or the like, and a recording layer obtained by arranging a metallic
thin film at a recording face of one face of the disk main body. A protecting film is
sometimes formed to a surface of the recording layer. In general, the face where the
recording layer is formed is rendered a bond face.

Substrates to be bonded with each other can be of the same material in

25 the same structure or of different materials or in different structures. Paired substrates
are generally different at least in structure of recording layers. The recording layer

may be eliminated from one of the pair of substrates. Although the substrate for
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25 the same structure or of different materials or in different
structures. Paired substrates are generally different at |east
in structure of recording |ayers. The recording |ayer may be
elimnated fromone of the pair of substrates. Although the substrate for
9 DVDs is a thin circular plate, a shape of the substrates
may be any ot hewobdmsamescir cul ar dependi ng onpdfeesissage of
bonded substrates. O herw se, the substrates can be shaped

after bonded with each other. For exanple, the optical disk for one type of

DVDs can be constructed by a transparent upper substrate and a
| ower al um num substrate, and an 5 9optical disk for another type
of DVDs can be constructed by an upper al um num " substrate and a

| ower gold substra

Various kinds of azﬁ %18 Afhin girculag lgﬁg%pefﬁ§fhe\§dbftﬁteﬁﬂi"é%aa¥ ther Han ¢itskiBoses of
the substrates to laq;emigdﬁ%eu&g%ﬁbaﬁﬁ%%teﬁdbﬁéﬂw{s% tE@sﬂE’sﬂL@s&LbeQﬁ g set by
ultraviolet 10 is preferred for DVDs. Other than t he5|ve

capabl e of being séﬁe"B?"dF%‘éﬁh each other. For exaniple; theoptitabdisl far/one typeof M Mash €

capabl e of being s %ﬂ i sel f-set

adhesi ve, a ther m)gée o’?iytﬁug a&’hagt%%'s\?mmﬁ%%rtsﬁ%sgftfﬂlg a lower %‘l’?‘g‘?“}%’fﬁéﬁ Ay yaque
adhesi ve cans - optical disk ifc# @ndtifer hiSeREDUDPQRHE st edVy 2P AbRSatuminum

(a) Alignnent process 15 An aligning transferring

devi ce such as a c&RVENd plowergeldsshgieate] | gni ng and transferring
the substrates in ogﬁhgivlg}ecti on is enployed. Wien substrates to be
paired are alternately pplied at the upstream of the conveyor, the

substrates are Veribawkivels eflaghesives a8 gRal 1o thith aBflsahd Rpdad of he
conveyor. It is preferable thgt t he transferring device
supports an outer e St fadhs bandsd: é‘Ta%?ntﬁdéﬁsé’eéafpa‘ilh@bs%@th’a{'@‘l@(}t

W t hout "t ouciai ng t B QQQ@HE%@D%S t Bfherthid &l ae§ve c%ablegf gf [Bympart or a

non-recordi ng part at the outer circunteren %m of the
bond face of the sulrstiolettrays,mmydhbsivesappliooiibeidg set by radicactive rays aself-settmg Two

processes as foll owg can be conbi ndﬁd wi th each ot her as
al i gnment process. 2dnesive, a thermosetting adjsivg and the like are piflizable uéﬁf’?a&'{‘q aghepivé ¢ang and

accunul ati ng substmaa&s,séafdegemngsaq;@mggepd of 25 the pair of
substrat es; (a-2) a process of taking out the accunul ated

substrat es al t er nat @) 4ligament afopggni ng with respective bond faces
turned to t f‘i(g front. An aligning transferring device such as a conveyor or the like aligning
and transferring the substrates in one direction is employed. When substrates to be
paired are alternately supplied at the upstream of the conveyor, the substrates are
alternately arranged and transferred on the conveyor. It is preferable that the
transferring device supports an outer circumference or a lower face of the substrate
20 without touching the bond face of the substrate. Or, a central part or a non-recording
part at the outer circumferential part of the bond face of the substrate may be supported.
Two processes as follows can be combined with each other as the
alignment process.
(2-1) a process of sequentially piling and accumulating substrates of the same kind of
25 | the pair of substrates;
(a-2) a process of taking out the accumulated substrates alternately and aligning with

respective bond faces turned to the front.
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10 In piling and accunul ati ng the substrates,
t hrough-hol es forned at the centers of each of the substrates
are sequentially fitted to rod-like supporting struts to pile:
the substrates, whereby the substrates are prevented from being displaced
or collapsing. 5 If the substrates are
accunul at ed w t fvotekyerrddond faces directed upward, peT/IPod/fAss: substr at es
can be directly sent to the alignnment process in the sane attitude as they
are. When the bond faces are turned upside down, the substraties should be

reversed to turn the bond faces upward before sent to the

al i gnnent process. 107 A spacer if inserted between
t he accunul at ed substrates prevents a touch 10 of the substrates.
Synthetic resin, ceram c or .t |.i ke that. can st ack in.touch with the
substrates is used as a mat (Ia"rl?}}lg a?%arcc"t"ﬁggggﬁg%sg sgatﬁfng‘g’ﬂg'g}"lleaf"é BP0t the
spacer is centerd 62h & oF the YubStiiPes k@ beqliddAdly &ifled 16 R8Nk upiRing knffto t hE
recordi ng face of the substrate. Wen ~a through-hole simlar to

t hat of the subst r atilethesubsimtesovhereby thewbsirates ase preventedfeomshsing displaced dre 15
substrates and spacgps can be fitted and overl apped alternately with the
use of the above PSIiE. supporting strut. :

Wien the accusiul at ed subst r atesultrstesat dEmbREDWREChE 5oadTakdd Qirdttéd BPward, NY
strut, spacers are taken out and collected at a different position, so that
t he spacers can the substrates cap, be ditgctlySengto theplignment process in the same attitude as thgy gener al

transfer means for a§p € Htien @E goglg %togs-al'ei tﬁedrﬁg%ﬁg% g%glfbgt?ates sha%léi rbes 1-'everse§ P | oyed

to take out the accunul ate strates an e sp
(b) Hold process turnthe bond faces upward before sent to theAligesit pecess UDSt r at es are hel d
in a state wwth the bond faces opposed to each other so as to
facilitate a bond operati on? Spifef iipsepefbetygen thepecugyylgted pubstestes prayepis atpuch o 25
each other ifggthe alehgnadklwW i S turned over for reverse at the downstream
of the above transferring device such as the conveyor or the
| i ke. More specifically, anSgnthetioresis ceramic or the like thatodaniigslstantetdingouch @ith thel di ng
the substrates is tsltjxgs%gtgs ig' §sgd alisr;z maé,?eriﬂ%r%%vggacg! I’E&: (Eulte(l? Riax\rllmetérgf the spacer is
preferably smaller than an inner diameter of the recording face of the substrate. When
a through-hole similar to that of the substrate is formed at the center of the spacers, the
15 substrates and spacers can be fitted and overlapped alternately with the use of the above
supporting strut.
When the accumulated substrates are to be removed from the supporting
strut, spacers are taken out and collected at a different position, so that the spacers can
be re-used.
20 A general transfer means for sheet- or plate-like members can be
employed to take out the accumulated substrates and collect the spacers.
{(b) Hold process
A pair of substrates are held in a state with the bond faces opposed to
each other so as to facilitate a bond operation. One of the pair of substrates adjacent to
25 each other in the aligned row is tumed over for reverse at the downstream of the above

transferring device such as the conveyor or the like. More specifically, an arm or a

chuck member for holding the substrates is turned 180° in an up-down direction with
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11 the utilization of a camgear nechanism etc. For
supporting the substrate even in the reversed state, a
turn-over nechanismis preferably of a type supporting the substrate by

a suction neans or the |ike through touch with a front and a rear faces of
the substrate or catching and supporting the outer
circunference ofyolbfiegubstrate. The turn-over 3) RBF 3 aM My be
incorporated as a part of the transferring device such as the

conveyor or the like or, arranged at an end part at the downstream of the
transferring device separately fromthe transferring device.
The reversed substrate is held to confront tHe adjacent substrate via an
interval. The interval of the substrates may be or nay not be equal to an
interval when 10 the substrates are fed to a bond position to be
described |ater.  theutilizationofa cam-gear mechanism, etc) {Fof puppqriingahesabstraeieysn inghice s a

| eadi ng one of the i r _ . at r
substrate to conf roﬁek’ér%ﬁggtf ’ea\c/h\éilfl g\g%ﬁg%%g@gﬁrgfer‘agly gfantg’ftsu%ﬁgig%*a {Eﬁseta{reggv, t he

row of the substrat esucidimdass of thatikeltirough Sucoithdifog apd PRATeceSETHEQYsirad dry 1 N
the order from . the | eadi ng substrate. Meanwhil e, the next
substrate to the | eShing adsuPRREIDS the outef sircumference of the subgizpts. n Thedwaopr t he

| eadi ng one a@d fac g’ngchtargsrﬁ Jﬂ% de%gﬂp&ge&)ﬂg pal_rh(g thrg. érlax;sfeg?ng de\ﬁ&)sucﬁ%?tﬂe process to

bond position substrates caught to
confront each ot her conmeybhe ttelfike/@, drangad at an end part at the dovanséam{@if the @asfeRing
supplied to the bong?vfosi tion_ in the sape attitude. Al though the pair

coul d be noved by dffvicepseepretely fromtie pnsfpmigg devicen o substrates in the state

faced to each 20 Ot 118 Fevit sibSiral W09 ccfror B aljhdit sithtrafe fid ANST €1 OF
feed nmeans, for exanple, a turning arm or the I'tke 1s adapted

to hold both subst r atesgl r &hqiatetval withesubstratesimniy bk acresy notiereqaf toWiiaterval when

hook menber oqr a vaguum sucti rt, et.c. ar (ovi ded at both faces of
t he above 1o the s@ﬁﬁﬁ??’ﬁ%@“@"éﬂd%’hﬂgf’%‘f %é‘%fi’ﬂﬁ? ates can be held at
both faces of the feed neangfin Rversed substrateisalea_fdiﬂ%ﬁne%?—ﬁx@al LdvBw of A6strhreed
neans is preferred to handl e the substrates w thout touching 25

recording faces of eriddhexfissiubsiimiedp confront the reversed substrelte isBaweret ops dthesey, the
The method and app axr'o%;[ of the rsu%\s/t?a%’,ls %acxi) be Qen% tQ & su%c?ereéil geﬁréceg%g};%énggl%qn the order from

the leading substrate. Meanwhile, the next substrate to the leading one may be
16 reversed instead of the leading one and faced to the leading one.
(c) Feed process to bond position
The pair of substrates caught to confront each other in the above turn-
over process are supplied to the bond position in the same attitude.  Although the pair
could be moved by different transfer means, the substrates in the state faced to each
20 other can be handled at one time if a transfer or feed means, for example, a turning arm
or the like is adapted to hold both substrates respectively at both faces thereof, When a
hook member or a vacuum suction part, etc. are provided at both faces of the above
substrate feed means, the substrates can be held at both faces of the feed means. In
this case alike, the feed means is preferred to handle the substrates without touching
25 . recording faces of the substrates.
{d) Bond process

The method and apparatus revealed in the earlier- mentioned
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12 I nternational Publication No. WO 97/35720, etc. are

enpl oyed in the process. More specifically, a
pair of rotary hol ding panels spaced via a distance in t he
up-down direction are used as a neans for hol ding the substrates.
Preferably, the rotary hol ding panels rotate synchronously and
one or both of whesmamsary panels are 5 arranged t gcipposiot®gel y novabl e
up and down. If a vacuum suction hole(s) is forned at a surface
of the hol ding panel, the substrate can be securely held by way of vacuum
sucti on. The di stance of the holding panels is
preferably set in a manner as f&lows. Arelatively large

di stance is naintained to allow the substrates to enter 10 bet ween

the rotary hol di ng. panel s n_t bstrates are supplied fromthe
substrate Iﬁmﬂ?‘g’?&%%‘fﬂ“ﬁﬁmw &0 61 asewployed indhgymspeessd, t he
di stance of the panels is rodiGcREifitARya3Dair of r%targa lcéigtlgrpaﬁégsﬁﬂ%%gg 2 hi@ce lahe

di scharged adhesive comes in touch with bot at es.
di stance is furt hetheppdpwwitictiop arzosetl as anqastor Holding de lndstrare. | Meférkdy, fidi al
direction. At a e when the adhesive |ayer is forned,

. fi.nal st
the distance is sef®¥brutiteRsAclsR teé’ﬁﬁlgg‘wsév 3§ one or both pf therptary pangls are
predet ernined thi Cliaged to WikdlylrkRatRpShd BWAS 14 GcluhAl&hR hiIQY id fmfl &G L1 1O
part after the adhesive |ayer is forned between the substrat'es, the
di stance of the  surface of the holding phinelthpswhstriats cinde pequrele heldby way of @cwimve a
transfer neans pri Q%ﬁéno setting which will be descri bed | ater.
As an adhesive di scharge nmeans, an adhesive di schargi ng section 20

equi pped wi th an adhesive S’I}Qrdisﬁﬁbelaﬁthého&ﬁk%pﬁneﬁiissﬁé}'é}]élﬂﬁse{m%%ia&eﬁﬁaped l'i ke a

hol | ow needle is set in a manner to be freely noved forward and
backward with the {flewnf Agelatively large distancedsmainteiead tqallow sheisshstrates tnanteor - gear
mechani sm oryot he || aperald Nl siE, ' A . heat i neans for
the adhesive may pesifeci i Al RALL ] S P g syppligg From e subral

| f the adhesive i sfeéedinems.eWhee thaedhasiteicsufpliod; the disRfice bfthOpanel £i0 RaGRd folaf 11 NY
25 with the center, of the}-l rofary. hol ding panels, the adhesive is
easi |y expanded unP¥O¥ i that the discharged adhesive comegin with bethi sphistratesy eBhej on.

A process descri bedishae & frbe! AlovRYe A% Qggﬂ%e%ﬁﬂeﬁ% ih B8 rARPHEARE "at 2

final stage when the adhesive layer is formed, the distance is set to obtain the adhesive

15 layer of a predetermined thickness. When the substrates are transferred to a seiting
part after the adhesive layer is formed between the substrates, the distance of the
holding panels is increased to receive a transfer means prior to setting which will be
described later,

As an adhesive discharge means, an adhesive discharging section

20 ec-luipped with an adhesive storing part and a discharge nozzle shaped like a hollow
needle is set in a manner to be freely moved forward and backward with the use of a
cylinder mechanism, a motor-gear mechanism or the like operating mechanism. A
heating means for the adhesive may be installed at the discharging section.

If the adhesive is injected between the substrates into a concentric ring

25 with the center of the rotary holding panels, the adhesive is easily expanded uniformly

in the whole radial direction.

A process described hereinbelow may be added after the above bond
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13 process. (d+) Process of adjusting

t hi ckness of adhesive |ayer by rotating substrates via adhesive

| ayer at high speed in plane direction (rotated around a center axis of the
substrat es) When the substrates are rotated
at high speed, the adhesive layer is 5 formed uniformy all
over the intervato®sBinthe substrates in a constant thicknags/pesn23s:
corresponding to a rotational speed. An excess ofthe adhesive is discharged
out from the outer circunference. The rotatiqnal speéd is
adjusted in a range of several t housands rpm The thickness
of the adhesive layer is determ ned by chard8teristics of

t he used adhesive or set rotational speed. 10

Al though the substrgigs can be rotated at high speed while held by the
rotary hol ding panels at the bond position, a device specially designed for
t he hol di ng (d+) Process of adjusting tickhdssiaf adifesitvd ieyeshilyotting oStrdies ia Rnegeto pt ed.

The substrates are tranifErr%g fromthe _bond position to
the hi gh-speed r ot a8%bt highAepdn planeidireqtian (ratatedround ¢ gegteespis of thesybstrate®ed i n

an (f) process described |ai}\ﬁl@nthesubstéésarerotatedaﬁkﬁ Jspeld, MATHRL: diy3eig > > to set
posi tion Basi cal [, a 'general. trafsf er

device for plate-| ifmedresifomnty all evexsbeidterval of the substrates in a conbfagnigckngss POSSi bi l ity
t hat the substrates and‘g@,dhg,sive_ Iall er are shifted or deformed before

the adhesive |ayer PEPREFGRS rpigfion %‘E’F‘l'aiAﬂ excepof theypdhesive s ghisghpragdhept from
deformabi | ity of th& outer circumference, The réd&HoRs? spe&d it Rifilefed R%frglﬁgofi&reral As such, it
is necessary to prevent the shift or deformation 20 of the
substrates and adhdbueaady g rThefhicknastef thehesiveltyesis deteminedbyshascteristiof sfom t he
bond ifion tg the set position. In addition, the
adhesive in the i ntﬂéer‘}\g%sad eé'fc')‘\"/voeres%"f' 'ém?Speedt‘) substrates is probably
exposed "to the outer circunhRioagh thedubsads @64 rofdfed RAgh spbed Wil Rsid BYthe

and if the adhesive adheres to the transfer nenber, the adhesive

cont ani nat es t he  rotary holding panels at the bandopgition demics spesially designideorale hbldiogn t he
transfer nmenber to 0 cont am pat e the
substrates. ahmtaﬁﬁkbo? te @&b@t?atets HS; §eba\£lo;§t7dh ’gl}Se &\ébrstrﬁt% are \F&F%"Fcﬂgtgn the

i nconveni ence, t he bendystitiaiiethe highsgeéiromficardeel wifflitle@se of a transfer means usedii€ | Ower

substrate is supported from bel ow. Concretely, a holding nenber comng in
PP an ?f) process described later, y J J

15 () Transfer process to set position
Basically, a general transfer device for plate-like members is used.
There is possibility that the substrates and adhesive Jayer 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 buiges 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
T Teagh 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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14 touch only with a Iower face or an outer circunferentia
end face of the | ower substrate is used to hold and transfer
the substrates piled via the adhesive. It is preferable not to

incline the substrates and adhesive |ayer large or inpress a |large

accel eration or inpact to the substrates and adhesive |ayer. |If
the | ower substwabgsshig not only held by the 5 et fhirassirenber , 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
adhesi ve used. For instance, in the case of 14 he adhesive capabl e of being
set by 10 ultraviolet rays, an ultraviolet ray projection device

is enpl oyed. 1T t h?o %EQIE S\;viYheaj lLv% %.cenor AB.QHtex glrclurgfe{f%x%ﬁ) ?@E%FERLS 1082; sl?ogtirai;;]eg set by

heating, an infrared ray projectio

If a set tine is vagisedab Jol€ Midiifambet @lsubdtraichRleS Al b AltesiRY | £ 8 phBfBlenbrtb he set
process, conditions can be set appropriately to suit with the purpose.
(g) Take-out procednslinethe substrates and adhestve layer large or impreyyadira deceleratiorerimpact ayer i s

set and both subst Qc?&?%lbg&n%sa %giaéhggvetlahg'r eﬁp:etloc\)ver subﬁtrata is gx&tsonlyglglggzéi tute an

optical disk, a trans r général optica I ®to take
out 5 t heldiag tnkigk, bOt sBdked WA upbRted Rém BUSW, the Bblding of the substrate is

The optical disk taken out of the set position can be subjected to various
treatnents in the &WFSURlAREFedas in the general manufacture process. For
exanpl e, an 20 (f)sét &gscti on process for inspecting a state of the
optical disk can be'cartied out. The opti cal disks nmay be
collected in a piled state Ascuifalle feaingldevide iemploy@@ monféiknity Mtk tht kif®ofAle
piling the optical disks, a spacer nmay be interposed between the optical

di sks to adhesiyq ysed . Bqrdnstance, 4f, fop, casg of the adhiesiye fapaplg efbeing et bre opt i cal

di sks. The optical ,fixakis: r%ﬂm Qﬁaﬁélh% p{o'éection device is efn'%leog&p t if)‘he%?ﬁsip&/is pne

wi t hout using a spacer. ubstrate devic
A devi ce descri bed tipeFapabié of beingiethydiehting arf ipfaedyaysdjectivedevicois bifizatad. i gnnent
'g-rSan sfer section. If a set time is variably controlled in the setting device used in the set
process, conditions can be set appropriately to suit with the purpose.
(g) Take-out process
15 When the adhesive layer is set and both substrates are united thereby to
constitute an optical disk, a transfer means for general optical disks is used to take out
the optical disk from the set position.
The optical disk taken out of the set position can be subjected to various
treatments in the same manner as in the general manufacture process. For example, an
20 inspection process for inspecting a state of the optical disk can be carried out. The
optical disks may be collected in a piled state to be handled with ease. At this time of
piling the optical disks, a spacer may be interposed between the optical disks to
eliminate a touch of recording faces of the optical disks. The optical disks can be piled
difectly one by one without using a spacer.
25 (Substrate feed device)

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

transfer section.
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The device includes a pair of substrate accumul ati ng sections for
sequentially piling and accunmul ati ng substrates of the sane kind via
spacers with bond faces directed to the front, a spacer
collecting section for sequentially piling and collecting
spacers, and a turning transfer neans with four transfer arnms arranged in
f our 5 wodesest | ons for hol ding the substrates angrshgnsis Wi ch
tur{l_ i nt egral Id_y al togeft he{. The osite direct Pgln; S;tﬁngt rate accumrjgg} ;lng
sections are disposed in two opposi . _
four directions Itoo a turning center of the transfer means, while the spacer
collecting section is in one different diredPion and the alignnent transfer
section is set in the remaining direction. The substrat esI at
[ o ating. sections 0 .are aljernate
EgﬁeﬁaloLt O];)ysgﬁzt{?;ﬁs?gruggenése“ﬁ%ﬁa'éd%mpal'(?ﬁt“ 1ratg PICmHiating seetionfhof o sec%/i on.
At the sane tine, tRgueRPAFAnis Al fcimildinSfbdudred the SHRARH vﬁg+4c§§%imn§ecti on.
The substrates may be accunulated in one row or in a pl ura ity of rows
at the accumul at i ngaesedireciohto thedkeniod ?@@W?ﬂ&sﬁﬁnmyfom‘equemlwﬁypiﬁngd;é :ulrolft { gt Ss
300" e ¢ ST B ) o b ESEUA AT Sl SR | e
intermttent gotatidnctiohs foitRIdingkHdlsatirRes andWpsters yikicH R iRQAMNG bltogether. The
coll ecting section, the spacers are accunulated in one row or a plurality
of rows and a pair of substretg pegumyatiag pestiagh #r Hignosest in fwa bppesite directidreoftfracer s.
moans i th four ¢ r At S Btelt ol imill ARtrer b i MRl stFect | one it h
a fixed angle, 20 collecting sedtioi is @idny different Qisdetdn aad mSalIgﬁn&ﬁrﬁ%Jsﬁﬁﬁo&QQethﬁ ¢ th
i ly to the_ alignnment transfer section, bu e
:ng lalr gdc :lnt S:a nggf It F’é%i',‘i“%‘g"ref”@gt | The aifbetrages stitheipainefsybstrate accumulating sections
Shoun i i gid 1 g ARk e iRk el Be G035 N sl fon”
shown i . .
substrate Db are At the same timeIB€qlades ac@nHdd tb the fpadch@llafihg 2atlondi Sk. The _
substrates Da, Db are formed, of transparent 25 .pol ycarbonate resin
or the like in a fundanent aﬁ‘%ﬁ“ﬁsﬂﬁtﬁﬁi’?@ﬁﬁﬁ@mﬁtiﬂh‘b@@FP"‘fﬁif’E‘*thHﬂ@’°ff°W5
and structures of remehddhmdatingVefich, AAR Hnk Eﬁ{aﬁ@kf rows of the sybstrates loaded on 2
The manuf acturing apparatus conprises a substrate accumil at] ng section
tumntable that is freely turnable may be sent to a position of the transfer arms of the
16

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
section, 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 tfansparent

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

The manufacturing apparatus comprises a substrate accumulating section
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10 where substrates Da, Db are accunul ated, an alignnment transfer section
20 for aligning and transferring the substrates Da, Db,
bondi ng sections 40 each for bonding the substrates Da, Db
with an adhesive, a setting section 60 for setting the adhesive by
ultraviolet rays, an inspecting section 70 for inspecting manufactured
optical disks, wodsserds an optical disk accumul ati ngepgeddian 80 where
the optical disks are accunul at ed. (Substrate accumul ati ng
section) The substrate accunul ating section 10
has a pair of turntables 12, 14 ghich can turn in the

hori zontal direction. Supporting struts 15 dPe set via a suitable

di stance along an outer circunference of each turntable 12; 14. Substrates

Da, Db 10 i h t] truts 15.
a1 s shown in Fi g R rRADR T ShfuRley SRl Pt o001 1 v

sequential |y fittediligaingme rameferrinfithe SibRRARS Di, Y, bohdink sctidfe.40 356 f? BEHdIng
di sk- shaped spacers Sa .. Wth holes are held between the
substrates Da. Sur fthtwhstraissa, Pb withan adhesive a satting segtiancfOdor setting the adhesive byof t he

R e A

damaged t hrough contact w re actunul at ed

with the 5 an optirglolisitiacegmilating sectionB®ihgte the opiidal Hiksase adiumaliegd upwar d.
An outer di aneter of@&)he spacer . . Sa is set to be snmaller than an
outline of the non- ALgRARYmHatngsetiohe center of the

substrate Da, and theref Oreﬁéﬁbs%&@%ﬁmu%ﬁnééct%ﬂ%ﬁa@@pﬁ&a&;ﬂaeb%gbi n4touch

with the recording part of the substrate dcer Sa is a
plastic nold. 20 whichcantumn in the horizontal directioAn Smpppirting stheRelSire3eiG/ia adsitable SPri ng
or the like is installed,at a | ower each strut 15 to

art of
urge the accunul at et A0ERAG R AT Qe preumisrence of cach umighle 13, 14 - Substrgres Basbb oy
upper end of 1@ pi | eyraphred tforadasdbiraiiad £ the SuppsHifAts 192 and spacers Sa is

al ways positioned in the vicinity of an upper end of the strut
15. The substrates Da are Asisshown inFig 3dndetaflt diskishaped sabstratesdda withrholes a¢
upper nost one. 25 . . The ahove d ription on_the
substrates Da appl j SSueqtially fitted to sachof th se"é’?ﬁb“g_sgms PS and sm&s‘gsé" &%qus"acers Sa

As shown in Figs. lyithholesaré hildYetebriiheldibstratedidas POSRAcks JRIVBAT, edbriidgides abl es
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of the adjacently upper and lower substrates Da are hence prevented from being

15 damaged through contact with each other. The substrates Da are accumulated with the
recording faces, namely, bond faces directed upward.  An outer diameter of the spacer
Sa is set to be smaller than an outline of the non-recording part at the center of the
substrate Da, and therefore the spacer Sa is adapted not to be in touch with the recording
part of the substrate Da.  The spacer Sa is a plastic mold.

20 An urging means such as a spring 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.

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

As shown in Figs. 1, 2, a turntable 16 is disposed between the turntables
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17 12 and 14 to collect the spacers Sa, Sb. Supporting struts
15 are erected simlarly al ong an outer circunference of the
turntable 16 via a suitable distance. Used spacers Sa, Sb are
sequentially fitted and collected at the supporting struts 15.

(Turni ng transfer neans) 5 As shown in Figs. 1, 2,
a cross-shaped wonsissmg arm 18 is fitted at a rORMOIRRN
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 arnms extending in four
directions outward froma turning shaft 19 Ht the center. The

four arnms turn integrally in any of the right and | eft directions. The
turning arm18 is ' rall ved nd .down by. noying the
turning shaft 19 u;%}gr?‘lidméooc\f\#cg%g%ﬁ%é%fsgo Sibporting msgﬁ@eﬁﬁx‘ﬁ"ﬁ %f a
turning shaft dri vialeag siiutef cick@iference of the turntable 16 via a suitable distance. i—Jﬁ@EﬂaE@s ends of
three arns of the cross-shaped turning arm 18 are | ocat ed

i mredi atel y above thebaaiepsniplyditedand pelleciedat thesupposing atruts e t ur nt abl es 12,
14 and f the turntable 16 respectively, and a

| eadi ng end of the(ﬁgﬁn na?‘ﬁ%’ng)e%’esf) 15 armis present above the
alignment transfer section RhowninFigs. 1,2, across-shaped turning arm 18 is ff¥ed 4tRdi cated in

Fig. 3, a suction plate 184 i; mount ed at a | eadi ng | ower o end
part of the turni ng®¥loRsursudecbyths sbstue pipables,1 2,14 and spaeestutmgableil6which it he

up- down fredl} fufiait £ moyaBiGb L Pz HBp @ tlinih b t
al owerface ofthe sugﬁ, gn pl at 30‘184, L\%\ﬁagﬂ %géosjsglgpéang?&e&%"gﬁlgp%(fm{ro a
vacuum sucti on sourums egterdingiid fourstirections d)iward &om a wirdnglshafipiopethd &fter.  The

When the suction ngzzles 186 suck the_pon-recording part at the center
of the substrate D&Y ?rﬁ'ét“EUBtgﬁraﬁt“éan ftge '@Eﬁ?&?ﬁéﬁ?ﬂ’gﬂ’él dfbe yieningearm 4§ i ng ar m

18. At this jo integrally bnbV88 up £M@Bwil dy rﬁoblﬁg e ngrﬁx{g%ﬁﬁt 193p by d%m[\ E&ﬁﬂe &

inclined in attitude to t he suction nozzl e 186, e suction
nozzl e 186 can sur deyrigugd atumingshifisdriviag motBal9%ewi ng t o the action of the

springs 182 inclining the ct.ion,plate 184 back and forth and right and
| eft. Moreover, 25 ts%ééuégpcrniisrp?égmigf'sgg eé°r?sf‘r'%§?ﬁd§“r%ﬁ%ﬁmtlﬁé"°sucti on

n_OZZI es 186 cont aCﬂoc_itEtEdedhﬁély @tobe twsubstrates Da, Db accumulated at the turntables 12, fn outer
di aneter of the suction nozzles 186 fitted to the suction plate

184 is set so that 2dfBe Sl ebthe fnsbled 6 gespectivelyiand misadingrend efgkerretainipgome t  of

the substratg Da i present above the alignment transfer section 20.

As indicated in Fig. 3, a suction plate 184 is mounted at a leading lower
end part of the turning arm 18 via springs 182 in a movable fashion in the up-down
direction. Suction nozzles 186 are fitted at a lower face of the suction plate 184, which
are coupled to a vacuum suction source (not illustrated) via a vacuum pipe 187.

20 When the suction nozzles 186 suck the non-recording part at the center
of the substrate Da, the substrate Da is sucked and held to the turning arm 18. At this
time, even if the substrate Da is shifted or inclined in attitude to the suction nozzle 186,
the suction nozzle 186 can surely suck the substrate Da owing to the action of the
sprjngs 182 inclining the suction plate 184 back and forth and right and leff. Moreover,
25 " the springs 182 ease impacts when the suction nozzles 186 contact the substrate Da.
An outer diﬁmeter 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
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18 and spacer Sa. (Operation of turning arm
As shown in Figs. 4A-4D, the cross-shaped turning arm 18 is turned

every 90[err] alternately right and | eft about the turning shaft 19. 5

St age A X As in Fig. 4A, when one arm (a) of the .
turning arm 18 is arranged i mredi atel y above the substrate Da
on the turntabl &woldsareshe whol e turning arm 18 falls PCT/IPog/23g1 dOWN t O
suck the substrate Da by the suction nozzles 186. Wen the turning arm 18
noves up, the suction nozzles 186 take up the substrate Da. 10 . "~ Stage
B: In Fig. 4B, V\/ﬂntheturning arm 18 turns 90
in a counterclockw se direction, the substrate Da caught by

the arm(a) is brought to i medi ately above the © alignnment
transfer section 2Qug Hsceldle suction nozzles 186 free the sucking, the
substrate Da falls and is tfed to the alignment transfer section 20. The
substrates Da 15 {(Operatioseffphingdim) n t hi s manner to the alignnent transfer
section 20 are sequentially sent . downstream (to the upper side
of the alignnent transfer s‘%%gf“&‘hmﬁ{&s-i“ﬁ'@n@eGfPséxﬁhangl)wmingarm 18 is turned

AL this LI, an et aietfciih dhiloh SuARITubR) wlhf! g N Count ercl ockui se
¢ .

direction is present 1T medi ately above the substrate Db on the turntable
12, sucking and Stage A: taking up the substrate Db in the sane manner.
20 A‘Q .a%mq(%next tg the arm(a) in a clockw se
direction is |ocated SmYg. o 05t B ghibemming army e wrangeda pi | ed

al t er nat ely wt h t iem&RG bR s%trﬁé_ D4 Hfhe turntable 14, tgewhcgltw min%tg.\l-me ISJélls W th
sucki ng and taking out the spacer Sa. t age o

When the entirety @¢wnthguck the sibsteptecdarhy I8 sictiommzA® 1861 When 1t ekigiae18 25

direction as shown _in Fig. 4C th a) is sent_to i medi ately above
anot her substrate movesuP’Qhesucgbwz%?sa@%]@ﬁet‘{qlﬂ}?ﬁ%ﬁ‘?liﬁ and sucks and takes up

the subsStrat® Da. StageB:

In Fig. 4B, when the turning arm 18 turns 90° in a counterclockwise
direction, the substrate Da caught by the arm (a) is brought to immediately above the
alignment transfer section 20.  As the suction nozzles 186 free the sucking, the
substrate Da falls and is fed to the alignment transfer section 20, The substrates Da

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

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

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

Stage C.

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

25 direction as shown in Fig. 4C, the arm (a) is sent to immediately above another substrate
Da at the turntable 14 and sucks and takes up the substrate Da.

In the meantime, the arm (b) is sent to immediately above the alignment
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In the nmeantime, the arm (b) is sent to i medi ately above the alignnent

19 transfer section 20 and feeds the substrate Db to the

al i gnnent transfer section 20. At the alignnment transfer
section 20, since the substrate Da supplied earlier has noved

downward, the substrate Db is arranged at the upstream side next to the
substrate Da. Wwo98/54708 An arm (c) presemtpesnzeedi at el y
above the spacers Sb alternately piled 5 with the substrates Db
at the turntable 12 sucks and takes out the spacer Sb. . : '

The arm (d) sends the spacer Sa to the turntable 16 and inserts the spacer
Sa to the supporting strut 15 of the turntabl e 16 thereby to collect the
spacer. St age D: In Fig. 4D, when
the turning arm 18 integral Iy t s, 90lerrl.in the 10 .

count er cl ockwi se di"la%s% 1%8‘ T 2§ ﬁ‘gwe?ﬁhf %fg’*‘?ﬁatg ]DBF%hegﬁ]me?eSt I EFP2%) Aynnent
transfer the afi@tdeht @nsBd scaihRI20, sinbe theRBkirktd Ba Suppieck ka1 hidandval t he

al i gnnent transfer section 20. The arm (b) takes
up the substrate Ddownward,the substisteddylivarmoged Ftile upgtigang side next to the substrate Daar r i es
the o 3 O rntabl o o am g wreledfinlolb ook SRR S UERRET T 11 on
of procedures i n stagar sédstrabes DY @l thdrmtable 155kl idaElRSoubhe spacer Sb. and Db
are alternately caught up fromthe turntables 14 and 12 to be sent to the
al i gnment transfer section T ampfd) sepdsthespasesfe torthe tugtablesks anfl insarts the spaceir e
collected at the .

t he al i gnnment transs1g teorthessg toft‘géﬁé{é’g?sao?khg tuilg béetlr6 a ereegy %olgﬁéheﬁga(’g‘r e 20
sequentially transfseg¢pd to the downstreamw th the bond faces turned to
the front. (Alignment transfer section) ,

As shown in Figs. 1, 2, them&l& Hhmidenths proiepar 18duedrllypms@0] i thsy ovi ded with
a conveyor 2fy for ifhRfdbchhigrkotioh A G & brdGkal B2SLAS LigthGR wiie OO 11 one
direction, for exanpl e, by one pitch longer than the outer

di anet er of the sulbstiore20again to feed the subsirate Da to the alignment transfer section 20.

At

The arm (b) takes up the substrate Db at the turntable 12. The arm {c)
carries the spacer Sb to the turntable 16.  The arm (d) takes up the spacer Sa from the
turntable 14.

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

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

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

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

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

frames 21 support the substrates in touch with the non-recording parts at the outer
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25 Referring to Fig. 5, the substrates Da, Db are
transferred in a state with outer circunferential parts thereof
| oaded on a supporting franmes 21. The supporting frames 21
support the substrates in touch with the non-recording parts at the outer
20 circunference of the substrates Da, Db.

A turn-over necWa8¥srme22 is installed at the | owest part pgfpbgagsspt r eam of
the alignnment transfer section 20. The
turn-over nechanism 22 has a turn-over arm 23 which raises and 5

hol ds the substrate Da, Db supported by the_supporting frame 21 through
touch with the | ower face of tﬁ substrate Da, Db, and a
reversing supporting section 24 which turns ahd reverses the

turn-over arm 23 wctrmnge,&cp@gt%ml,&bgl@r ppl ane and is novable up and
down. furn-over arm 23 has an L-shaped

pl ane, one end of which con'ésum—nverma:hamsm 22 i ingtld abite loviekh QarNehite sR G ofti NQ
part at the centerfﬁflthe su %trate Da, Db thereby to hold t he
substrate Da, Db. THd BIRALERNS s<6fin23’ t r aversing the conveyor 25 extends

si deways, bends at a side OfhdtiR-ofd RYGYRim Bhal LullSvaAEed Shchl Osegpn% conveyor

25 and supported by the reversing supporting section 24. The
reversing sugdport i hgldsiae subgrste, Db supported by the supipsrting frane@e chréuigh folich Wit tRr al

si de of the convey 2 S e turn-over, arm23. 15

Upon reaching a pogl ef%ﬁe %fhe S?L!’Dl%ﬂf"anﬂg\?@ra ISYSFRNS SUPPOTTES seqiign 24 which tymas

carried downstreamafdrevers@s hORMEYNE ame B WithirCePBldichr J14A€ addyf Hovgl%i‘?%p a[%?lm 23.
e

After the reversing supporting section 24 rises er with
the turn-over arm 38%0-t he turn- over arm 23 is reversed to the

upstream si de of the convey r e, su rate Da is
held via a space i medi atel?/l{ 0\% g%ﬂ&?‘ﬁﬁﬁpgp eopesrd PEYidgoRet to t he
substrafe Dal0 20 touch with tASnof-récordinb ﬁmﬁtmecdnﬁﬁmtsﬁﬁéﬁatpﬁﬁﬁbh@ﬁﬁ}sm bt he

substrates Da and are faced to each
As will be descri bgﬁs?béﬁ’%?Da B+t ethe tamsover s 23 E!Versmmec@beyh:éasdxta;ﬂpom te to

g_gthnOtaEgr N ﬂ-ree Sen‘éid&%&s b&hdéar ASifd ofWe%rﬁl%%r 25ttoh§e araﬁlgi 6} ecom?'eggpﬁgnd S reversed

supported by the reversing supporting section 24. The reversing supporting section 24
is arranged at the lateral side of the conveyor 25 for supporting the turn-over arm 23,

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

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

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

reversing supporting section 24 descends to return the turn-over arm 23 to a position

25 below the conveyor 25,
(Bonding section)

As inFigs. 1, 2, two bonding sections 40, 40 i.e. 40-1, 40-2 are disposed
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reversing supporting section 24 descends to return the turn-over arm23 to

a position 25 bel ow t he conveyor 25. (Bondi ng section)
As in Figs. 1, 2, two bonding sections 40, 40 i.e. 40-1, 40-2 are disposed
21 at a side of the alignnment transfer section 20.

In Fig. 7, each of the bonding sections 40 has a pair of upper and | ower
rotary hol di ng wanssies42, 42. Al though not shown in the geBwbingssia rotary
force is transmtted fromone notor via a rotation transm ssion
mechani sm so that the rotary 5 hol di ng panels 42, 42 rotate’
synchronously in a horizontal direction. The upper rotary

hol di ng panel 42 is noved up and down by thél action of a cylinder nmechani sm
or the l'i ke. As illustrated in
detail in Fig. 8A v tion es .43 areforrred at

confronting faces (':i)tfaas % #ér %1“%1 FEHal s 42, 42. The vacuum sucti on
hole 43 is 10 COUp| eIﬂFigW ekt of/tﬁ&ﬁbﬂdlfhgséééﬂoﬁseioﬁlmt aﬁbﬂ%&aﬂd lower
Referring back to Fig. 7, an adhesive feed nmechanism 44 is set beside the
rotary hol di ng pané?t@@dmm“qlsrﬂa‘ﬂfré@%hmwmnﬂ'aéﬂawmg airotary fdp@dk- f or t h
direction to the

di n anel s
adhesi ve is store dtransm{ttﬁd fro %gxlg{t/og r? trangmlssmn%eaﬁgixﬁ éﬁﬁ‘gtrﬂl%amryTh e feed

mechani sm 445has ahcdmﬁgﬂmaélge, m&ieeyxﬂﬁoﬁhslﬂn A GbrizéR4) dRdctionl SThe upper rdtﬁﬁdl ng
end thereof to di scharge t he. adhesive froma |l eading end part of the

di schar ge holding pspel s apved up and down by the gotipreaf a eiligder ovechamiswiontee sect i on)
As indicated in Flgk 8A, the substrates Da, Db are sucked and held to the
upper and |ower rotary hol di ng panel s 42, 42 at each of the bonding
sections 40. Even 20 Amﬂusﬂated it g&m IMHQLHAanﬁiﬁ: REtioWBOIEsAG ade ForREddd g Nt
about to the substra t he substrates are

e
forcibly deformed T °‘3’8€?aé‘?§gg@e a@hf@“mgafne&d? fAAc e wcuunhactips helf Ayis

10 coupled to the vacuum source (not shown).

Referring back to Fig. 7, an adhesive feed mechanism 44 is set beside the
rotary holding panels 42, 42 in 2 freely movable fashion in a back-forth direction to the
center of the holding panels 42, 42. An adhesive is stored in the adhesive feed
mechanism 44. The feed mechanism 44 has a discharge nozzle 45 at a horizontal

15 leading end thereof to discharge the adhesive from a leadingend 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 along flat surfaces of the holding
panels 42, 42, thereby improved in flatness accuracy.

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

. of the substrates Da and Db.  The discharged adhesive g is in touch with the upper and
25 lower substrates Da, Db.
In Fig. 8B, the upper and lower substrates Da, Db are synchronously

rotated in the plane direction while the adhesive g is discharged from the discharge
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panels 42, 42, thereby inproved in flatness accuracy.

An adhesive g is supplied fromthe discharge nozzle 45 into an interval

of the substrates Da and Db. The di scharged adhesive g is in touch with the
upper and 25 | ower substrates Da, Db. In
Fig. 8B, the upper and | ower substrates Da, Db are synchronously

rotated in the pass7ai recti on while the adhesive g is dipggfiag@ad fromthe
di schar ge

22 nozzl e 45, so that the adhesive g is applied annularly.
Then, the upper rotary holding panel 42 is Iomered to narrow the interval
betmeen the substrates Da, Db as in Fig. 8C22The rotary hol di ng panel s 42,
42 are further rotated synchronously. The annul ar adhesive g

fed between the SUbrE)HIeat{S éotP?thead[hgsivteﬁésam}?:ggnnggr I's spread along the

interval both to the center and ycum‘ erence in

the radial direction. I CONMAOMOISR o RMiaRel k1 Bk o1 AR T 20 05
Da and Db is filled wth a uniformth

(Hol di ng transfer shg{y{eplbthssubstratesDa,DbasmFlg 8C. Therotaryholdmgp‘anﬁs@s&ake and 2, a

hol ding transfer s rs air substrates Da, Db
fromthe alignnent qftﬁlrrtﬂaﬁ@ s’é‘é‘%@‘% 26‘“at“§ ‘ﬁ‘ﬁ‘ﬁ’elg fedibetyasndhe substratesDaons
40, 40 whil e keepi ngd Db sﬁbﬂﬂ&tohg’iﬂxeﬁtefvﬁl bBthSd ﬂi& Gntéd ahﬁ'tottﬁé%uﬂp rhe@ERs iPPPOs ed

to each other. The hol di ng transter section 30
i s equi pped with a thefrdisl girestion: ohoprsequenoenthe whole mterva! of the 3bstrates De anli Digis end  of
the transfer arm 3yt s, RS y to the right and | eft bonding
sections 40, 40 froh1a pogﬁf?oﬁﬂng%e the alignnment transfer section 20. 15
As shown in Fig. 6, (Hdidingtunsfalsécdordr m 32 supported by a turning shaft 34

is adapted to be novable aIPo in the up-down direction. Sucking parts 36
are provi ded nfigs At azﬁﬁ'ﬂ‘“&“?”é‘@@@“@&%@“ﬁﬁs 4 i of eadi ng end

of the turnafy e ar %b%@atesme])lﬁr&lkfhggl Snmenf‘| transf; rsemlorpfbr toﬁn pair d:?[mendi%g Qerc]t?o%g ed to

t he vacuum suction source (not sho ereby to suc hol d

the substrates Da, 400 thﬂ:eepmg the substrates in a state w1th the bo¥hfaeks bipBsell &l Bler. ar M 32

I's inserted between the u pp’ﬁ{e hglgigg tl‘.ra%\sls\i%rr section 30 is equipped with a turnable transfer arm
32. Aleading end of the transfer arm 32 turns alternately to the right and left bonding
sections 40, 40 from a position above the alignment transfer section 20.

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

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

25 non-recording parts at the center of the substrates Da, Db.

The transfer arm 32 holding the confronting substrates Da, Db is turned

and inserted between the rotary holding panels 42 and 42 of the bonding section 40.
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substrates Da and Db faced to each other 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 alignnent transfer section 20 to the
hol di ng transfer section 30. At this time, the sucking parts 36 contact the
25 non-r ewonslismg parts at the center of the substr aeffodegas Db.

The transfer arm 32 holding the confronting substrates Da, Db is turned

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

23 ) The transfef® arm 32 is noved up and down,
and noreover the sucking parts 36 are freed to rel ease the
substrates Da, Db. The sub ar,e | sucked
and hel d by vacuum suction hE m&@gﬁgm"t’eﬂ"ﬁéﬂdd&f"ﬁn“w'ﬂ%’F?i'FrﬁEfsb'ﬁ‘ﬁ'@I s 42,

42. ( plirghe &p&m td BleBE the Eﬁﬁfate@Dﬁ, Db. The substrates Da, Db are in turn I'n
Fig. 2, high-speed rotary stages 58 i.e. 58-1, 58-2 are arranged

adj acent to the boftksign @tbiyc‘ﬂ‘%‘“‘%’c“%dmlet“i’e43 of the totaryligriding pEikets 48,85t r at es
Da, Db with the (High-s eedmm%ggnﬁ)l ve g interposed therebetween are placed
on each of the rot ary st ages rough suction by sucti-on

hol es 58a cofinected to a vdsHigm, Blglufpeﬂrétm'&ta@hw\/ﬁ@ 1.858-8,58WNrel aftargbd) -
10. The rotary sta ated horizaontall a notor or the i ke

with inpressing %’e a“'e“tmtﬁ%b%q*’fﬁtsl"i“f“&dgel"(’t‘&r@é %/‘bz t Fhe sybstretey e B witlathe Db and
adhesive g, so thajdnthR cdHBEREMBerdbetivs read to ut er
circunference and ad] ustgedafoﬁ t hi cﬁt enareplacedoneaChom?eDmte@éW %thgo i on)
Still in Fig. 2, asustnbymgtiodgotes i cGiededod avanmaod i yHotm)d sHaa in

elliptic run path d..an ul travjol et oj ection section 62 arrange ‘at a
hal f way poi nt of ﬁ[g The Totary siage g@éﬁfﬂ‘éﬂ? 15 goptallnpy 4 mqtery the like; wiflrigpressing on

mechani $m such as adniikighForbeth b sdbaiids BE, Db and adhesive g o{hEt‘?he l}fe%vé Ssfitted in
the projection section 62 to project - ultraviolet ys aﬁ esweg
bet ween t he substr@fee%mw%ﬁﬂm@bnfmt&nmdedmwlmhlckdes el I | ptic conveyor 64.
Si nce the (emr% rate Da is transparent or senitransparent, the
i nsi de adhesive g can Bbe se even by the ultraviolet rays

proj ected from above the sghsinrad 2 ald@ting section 60 includes a conveyor 64 having an

elliptic run path and an ultraviolet projection section 62 arranged at a halfway point of

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

20 A run speed of the elliptic conveyor 64 is variably controliable, and
therefore a projection time to the adhesive g, namely, a set condition can be determined
property. 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 duritxg the projection in

25 the projection section 62,

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

substrates Da, Db are united in one body thereby to complete an optical disk D.
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20 A run speed of the elliptic conveyor 64 is

vari ably controllable, and therefore a projection tinme to the
adhesive g, nanely, a set condition can be determ ned properly.
The substrates can be intermttently transferred on the conveyor 64 by one
pitch which is equal to or |longer than the distance of the projection in

t he projection WoO98/54708 section 62, in order to avoi detthweedie®mnsfer stop
of the substrates during the projection in 25 the projection section
62. When the adhesive g is set by .the projection
of ultraviolet rays, the substrgtes Da, Db are united in one

body thereby to conplete an optical disk D.
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24 ( TyeRnfelectfoR plidradsefdhd) dg or to setting)
As shown in Fig. 2, between the bonding section 40 and the elliptic

conveyor 64 of the setting AesbewronFi@R, betwesn the bandigg sestiant40 tieldhecelliptiansf er

section 50 prior to substrate _hol ding arnms 52, 52
are nmounted in a VEUNWBESLE the ﬁ%“"???fﬂ?‘fnﬁg’rthere'é°°“smte aduapsfyr 6‘??“‘3’05%|§P?’d? to

setting, which tur Reuing! €DWdubsyrate Boldikpfariy2] $200d dunteld #1884 i at the transfer
Specifically, in Figs. 9A 9B, an ap Erom mat el y U shaped substrate stage
12

54 is forned%t a F@ﬁ%ﬁ‘?@n@frﬁﬁseﬁ%ﬂh @Ubstﬁsfﬂb’enth@h@lmgﬂéremﬁz An inner

circunferential edge of th ht tQ ct ter
circunferential edges of spalifiy, méh%s hé subs?plpmf“glge%g‘}'&ﬂf #Btfﬁt%’éﬁgf)w
thereby to hol d thesstdimed Bk RedinglAC ¥ tielthtairdt@fofling@sm 521 O An inner Db has
non-recording parts x, y at the outer circunference and center thereof, and

a r ecoFEumTestal edgs of the ¥age 547 braneht te pontaptouteryiceraferontis] adgesplr t s X,
y. The substrate Stth@g%stg’altles Da, Db fro below tl%?egé %%Blﬁ th ubXtraEers].e lﬂc irgtﬁs)dl ng par t

x at the outer circunference of
retai ning ari 56 i Dbﬁhsﬁﬂg&bﬁdin@aﬁﬁh@ aﬁﬁdﬁnﬁcn&ﬁmfeﬂ%ﬁcelahcﬁ&ﬁkﬁ&ﬁbr&h&ﬂﬁ 54 from

t he substrate hql di n% arm 52. The center retaining armb56 is
inserted into cent éetcorﬂx%%agtzdxf the middle of the non-recording parts x, y. The substrate stage 54

contacts only the non-recording part x at the outer circumference of the substrate. A
center retaining arm 56 is elongated at the center of the U-shaped stage 54 from the
substrate holding arm 52. The center retaining arm 56 is inserted into center holes of

15 the substrates Da, Db to prevent the substrates Da, Db from shifting in the horizontal
direction. The two U-shaped stages 54 connected to two arm elements 52a of the
substrate holding arm 52 can be moved in both directions where the stages 54, 54 are
close to each other and are separated from each other by a known driving device such as
a parallel chuck.

20 The substrate holding arm 52 comes actually in touch with only a lower
face of the overlapped substrates Da, Db holding the adhesive g therebetween to hold
the substrates Da, Db. Thus, even if the adhesive g is exposed or parily bulges out at
the outer circumferential end part of the substrates Da, Db, the substrate holding arm 52
never comes in touch with the adhesive g,

25 As indicated in Fig, 2, one substrate holding arm 52 is inserted between
the upper and lower rotary holding panels 42 and 42 of the bonding section 40 to place
the substrates Da, Db holding the adhesive g onto the substrate stage 54.
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15 the substrates Da, Db to prevent the substrates Da, Db from
shifting in the horizontal direction. The two U shaped stages
54 connected to two arm el enents 52a of the substrat e hol di ng
arm 52 can be noved in both directions where the stages 54, 54 are

cl ose to each other and are separated from each other by a known driving
devi ce such as wo osssa7as a parallel chuck. 20 PCT/IP98/02381 ) The
substrate hol ding arm 52 cones actually in touch with only a | ower

face of the overlapped substrates Da, Db holding the adhesive g

t her ebetween to hol d t he substrates Da, Db. Thus, even if the
adhesive g is exposed or partly bul ges out &% the outer
circunferential end part of the substrates Da, Db, the substrate hol di ng
arm 52 never cones in touch with the adhesive g

As indicated in Fig. 2, one g“tﬂ?ﬁﬁ‘i"ﬁt“@*’ﬁ‘é‘%ﬁ’ﬁéz&r‘\'ﬁ'@?%@qubﬁl@hﬁé@dbet ween

t he upper and | ower el 1ﬂﬂq ction
40 to pl ace ro{a&ts&%‘%e shﬁg&sét%fgg’?dg{s;%@mﬂ%{) ﬁggrfg&m{!lwmg g’igg&t §’Fo nt o
t he substrate stages054The pair of substrates Da, Db is loaded on the high-speed rotary stage 58.

25 The one substrate holding arm52 is turned
to above the high-speed When the one hplgjpg,grp 5§fsé‘§j%"d5@“}t@@‘&l"@ﬂ’“&f“ﬁ""rﬂoddl e

position of the bo 60. The
ai T of 'substfat oo Phoepper s tfguARa ik 0% BEELE e am 52 istrongtso oo
When t he one hol di myosanmm spesd totarystage $8) sul thnt the subktateb Day dibrag tamfdmedto the0, 5
t he ot her substrate hol alrm52 ormng the V shape with the arm52 is’
brought to other su ﬁ’ g@ fi‘ﬁ%“ﬁlséh speed rotary stage 58, so that the
substrates Da, Db are transiahik sle i thd\Ribstrate holding arms 52%Fbrifig tRUPSHbSeAtE
hol di ng arm 52. In this state, the two substrate
hol ding arnms 52 forfnmﬂbnﬂheomteshdﬁesedﬂ@tlon whereby the substtates Fe,dbihavieg the

count ercl ockwy, se dir CII on r avi nqgq the 10
adhesi ve g aé\? ust edY] eﬁwfﬁfid&‘k‘\gg tﬁ% o5 %gheﬁ’i‘gg %@@H%ﬁ%ﬁ%ﬁwg 38 are
transferred onto the elliptic conveybt 8 oihb teRink Sectiod BY.C YsH thethePlland, I3sbstds Dia18h

section 60. On the other hand, substrates Da, Db at the bondi ng
section 40 are sentatthebeﬁE'gFﬁ%ﬁ‘-@p@é@t@@?é@*@ﬂa@m%‘?ﬁlliﬁesag’ammwanner
as above,

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

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

20 high-speed rotary stage 58 is disposed at the middle point of each bording 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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as above. Thus the substrates Da, Db holdlng t he
adhesi ve g therebetween at the 15 bondi ng section 40 are, via the

hi gh-speed rotary stage 58, carried to the setting section 60.
Since the bonding sections 40 are arranged at two points, the substrate

hol ding arns 52 of the transfer section 50 prior to setting are alternately
turned and wosgsaro8 moved to the right and |eft bondi Rgrsegdisens 40 to
fetch the substrates Da, Db. The 20 hi gh-speed rotary stage 58 is

di sposed at the m ddle point of each bonding section 40 and
setting section 60, where the thickness of the adhesive g between the
substrates Da, - Db sent fromthe?bondi ng section 40 is adjusted
t hr ough hi gh-speed rotation. That is, mhen t he

one substrate hol din [ t.h rans ection 50

| ocated at the bondl" %E’;‘g”sgéf Tone Rt Bﬁﬂ}ﬁg&"f‘&@ﬁ’% theubstratendfomheondingy m t he
bondi ng 25 Sedtiohsag itOcated atthe HighQpR@ary dd3E 58- HBQr eFﬁx'e ngstRstrate
hol di ng arm 52 of the transfer section ocated at the
hi gh- speed rotary s“'tﬂifg@e%?}mih@bspﬁ@@tﬂl\yetasehié-lhmiaﬂthn gamuiuelthatﬂms substrate

The h 2
{: rom ; pgl QLEC& :peequd&g%ysﬂgﬁggm Sivdhrate] RS B4R b eed 108y Mane 5. s losuray

26 5  andtht Reing sdchia soaerasmmens@ds&téae{eétongmfeﬂhé%h&%s@z%t he
substrates fromthe bondi ng sections 40-1 is located at the

hi gh- speed rotary §P‘§§é°“!§l§wlie’ ?'t§ thep &h@‘f@r"ﬂteh@bmiledwldﬁgg arm 52 of the transfer

ot her substrate 8% 2% om t he
hi gh-speed rotary Sheagmge tif; the i btﬁ: sixlimﬂé lfbdimg arn552 of the transfeﬁ.&ecﬁ&ﬂ%ﬂ 3®chkibdd section
60 to transfer the sg&;trates thereto. Thereafter, the arns 52 turn

count er cl ockwi se, 198559 TRERSYF1agR 33- Dol pivastinoldingtsubsissiesdberafomy m 52 of t he

t ransfer 10 t i.n ectl s 40-2 to
oo o e O ety ;{heeresaﬁfxﬁgx? 2‘1':}18 wmfn%ldclgﬁ& &4 t}ﬁﬁ, tl{eb)ﬁl[cﬁsg&gmte Holfmgrﬁs he one
substrate hol di ng &eldingthe efosttateefrbm anbdirﬂmg ssetidnk €072 f5 (bcited 4t 6 BigPEhestt rotary

t he hi gh-s eed rota e elve t he hol di ng substrates
t her ef grgom g Sade ﬁfﬁg Frt E"rh"%f étr"aftt? tafhe 'i‘%]’r%ﬂe“élf%@:’kﬁ%és'zmtt hen,

the other su bst r at eheRphetintdth@bdDs@Rtrate holding arm 52 holdrhg luglis {1%01%%%% hates from
t he bondi ng sections 40-2 1s |ocated at g pee
speed rotary stage 58-2 is located at the settmg section 60 to transfer the substrates

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

20 repeated during the manufacturing process.

(Inspecting section)
The optical disk D is sent from the setting section 60 to an inspecting
section 70.  An outer shape and an internal structure of the optical disk D are inspected,
and whether the optical disk D is good or not is judged at the inspecting section 70.
25 An inspection equipment in the inspecting section 70 is equal to one used for general

optical disks.

(Transfer from setting section to inspecting section)
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stage 58-2 to transfer the holding substrates to the high-speed rotary
stage 58-2 and at the sane tine, the one substrate holding arm
52 hol ding the substrates fromthe high- speed rotary stage
58-2 is located at the setting section 60 to transfer the substrates 15
thereto. Then, the arns 52 turn clockw se, and then when the one substrate
hol di ng wosss47@r m 52 of the transfer section 50 i sclyasakfd at the
bondi ng sections 40-1 to receive the substrates fromthe
bondi ng sections 40-1, at the sane time, the other substrate holding
arm 52 of the transfer section 50 is |ocat e% at the high-speed rotary stage
58-1 to receive : t he hol di ng su Ltrates fromthe hi gh- speed
rotary stage 58-1. Such an operation are 20 repeated during the
manuf act uri ng process. : J: N0y '
The optical disk Dis sent ?trtg?nse?lﬁgesegtg{n? ?’E\g&%?éégﬁl%?ﬂgkfﬂlg)ém%“ﬁhfhﬁspecti ng
section 70. An out ewtraginkstyojection ssetion A2 i taked upSiomutetelipric @hveydi®s BPd framafer di Sk D
are inspected, .. .and ther. the optical disk Dis good or not is
judged at the i nspé"(r:“f'pn‘@h‘%he'fa:ﬁe@m’ﬁﬁpap%s own in Fig. 19 25 pat tnseleasethe equi pnent i n
the inspecting sectshiRfatdQuhbSthOasstr &R 728 RviSRd FHRtraBPSRL3S transfrs the

0

optical disks. (Transfer fromsetting section I 'nspecting
secti on) 5 optical disk D to the upstream of a horizontal conveyor 74. The transfer arm 72 is

27 ely reversible ab tAﬁt .t he s,ettigf? ection 60, the optical disk
D passing t hrough tKgY reversible about 2 horizoptal axis thege “EP@P’QE&'V&?W&WPW"@Z i s

taken up from the aiskDpk paFalleOMAYDing i optiealdisk SIS iSheal st @l m 72
which is laterally U shaped as ShOWI’g] [ nmlgia]g.ls 11 so as Snaf)%or{ngvertté K é%fe t he

substrates when t héiskPanearallel aferieveming the pptipal dislo d It idesided tynsibenbedbetow 2
TS e el e bt L PSSR Bl Ora 2T 20

conveyor 74. The transter arm
horizontal aMi s t heteeof depetids hOproduagbh kingeue. MBM@xdrfdR, Wiikh ke Apper substrate

disk Din parallel w_th keeping the optical disk in a horizontal state or
nove the optical Daistransparent in Qe gredcfionrkingdstheysupstrate B isaipt revered by fhe ansfere
optical disk. It iSRGk [ - bel ow ontroller
280 whet her or not gt he t@gﬁg%ﬁﬂéﬁ‘ﬁggyﬁgg?s&%& Shp vepeln e e Wg’f’ Bnt al
axi s upper substrate Da is aluminum and is not transparent and the lower substrate Db is

gold and is light-transmittable in another production kind, the substrate Da is revered by

15 the transfer arm 72 while the substrate Da is being transferred by the transfer arm 72.
The horizontal conveyor 74 can intermittently transfer the substrates by one pitch longer
than the outer diameter of the substrate at approximately constant speed.

A reciprocating transfer section 76 is provided at a downstream end part
of the horizontal conveyor 74 and beside the inspecting section 70.

20 The reciprocating transfer section 76 has a reciprocating arm 77a. A
leading end of the reciprocating arm 77a when brought to the downstream em_an of
the horizontal conveyor 74 takes up the optical disk D. When the reciprocati'ng arm
77a turns horizontally, the optical disk D caught by the arm 77a is sent to the inspecting
section 70.  The optical disks D are sequentially supplied to the inspecting section 70

25 through the reciprocative turn of the arm 77a,

(Failure product collecting section)

A failure product collecting section 78 is formed side by side to the
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10 t her eof dependi ng on the production kinds etc. For exanple, when
t he upper substrate Da is transparent in one production kind,
the substrate Da is not revered by the transfer arm 72 while
the substrate Da is being transferred by the transfer arm 72. \Wen the
upper substrate Da is alum numand is not transparent and the | ower
substrate Db i swoos/s4708 gold and is light-transm ttabteminsnot her
production kind, the substrate Da is revered by 15 the transfer arm
72 while the substrate Da is being transferred by the transfer arm 72.

The horizontal conveyor 74 can |ntern1ttentl% transfer the substrates by
one pitch | onger than the outer “di aneter of the substrate at
approxi mat el y constant speed. A reciprocating
transfer section 7 . of the
hori zont al conveyo?l?%ngﬁgaﬁggfdgkgﬁzq?ﬁﬂbecgﬁﬁgﬁgg%gﬁgﬁmygmg"ﬂﬁﬁr

The reciprocating tsccamsTéeac:;smﬁvebmﬂsﬁ:eMmtmms@edtimg @k 70ghd &iltie product A

| eadi ng end of the rf %procat g.arm 77a, when brought to the downstream end
part of B RSP, <§‘nt The recipFReating Aroy 77 fegipiogates in syprhrogisation with di sk D.
When the reci procateetigfécdfing arm 772 which rele%@ath Yihleen n@%bfﬁgﬂsl%uvgyor ‘;4%d 0 pt i cal
di sk D caught by the arm77a is sent to the inspect ction
70. The opti cal dlgkgw@waﬁ@ns€QUentlally suppl i ed to the |nspect|ng sectlon
70 25 t hrough t he regl proc ¥)ﬂt urn Pf the arm 77a

(Failure product collecting hsp l?fi&ls}r er completely inspected atthemspectmgsecppq?éli | ure

product col | ecti ngis@ght mhe7r8ciﬂr§cafxr%raﬂﬁ FroShdiempiarity dlffed o ttleMiure product

28 |nsgect|n section 70. Another reciprocating arm 77b of
t he reciprocating tceligetingegetion 78. Dependmg on srempmmn r‘ﬁﬁlltraem inspectiag seoth JO,t Ur NS

bet ween the inspec 7 n

col l ecting sectio ntthfé’gtm?ﬁ&kr ‘é‘? ‘?té%a? & Veaﬁ*n V? ?P(t}faﬂ)\j‘fi%% 3 the poflecting
synchroni zatioon W tsdttion 78 is moved to a faiki¥rdded kRbmAioh Q6tica r7§b;7 o @ribhk frihsfer

reci procates between the horizontal conveyor 74 and i nspecting

section 70. means and piled there. The opti cal dISk D after conpletely

i nspected at the in is caught by the
reci procating arn17§§ﬁa Q%?%%%&%%?P@ stored on the failure product

col I ecting section 78. DepeAwopticel disk cllectifSseion BOB afsagadladjacdht téthe | Nspect i ng
section 70, inspecting section 70 and failure product collecting section 78.

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

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

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

Among the optical disks temporarily stored in the failure product
25 collecting section 78, good disks are sent to the supporting struts 83 of the turntable 82

through the reciprocative motion of the reciprocating arm 77c.

When one optical disk D is laid to the supporting strut 83 of the turntable
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the optical disk D judged to be defective, i.e., defective optical disk Dx

at the collecting 10 section 78 is noved to a failure product
accurrul ation section 79 by a different transfer means and pil ed
t here. (Optical disk collecting section)

An optical disk collecting section 80 is arranged adj acent to the

i nspecting sectwemss#®sand fail ure product coll ecting secbcwurosiifssr 15.

A turntable 82 is set in the optical disk collecting section 80 to collect
optical disks D. Supporting struts 83 stand al ong an outer ci.rcunfereéence of
t he turntabl e 82, at which thezgoptical disks D are fitted and
coll ected whil e accunul at ed. A turntable 84
collectively storing spacers Sd is arranged beside the '

turntable 82. A sp ' h rn |l es 84
and 82. 20 55l sl el SR RRALOBRL R 20wl e B Bl T ™6
has al so a reci pr o8&én thgopticallisk/D. reci procati ng between the

failure product collecting cse,cqtji on 78 and aqptical disk
col l ecting section 80. The YRYEH Ak OAnd spgeccinare shus pliceaisly pilstaed synchronousl y

with the Fuftfté o 86 AlppddbhaRriTPs3 of fhe tufnldle 82, i

Anong the opti cal ?:Icicgrls terrpo?tlzg?i I)g storeod Hl thec aiﬁhﬁ?pgceﬁfeg%adg'tss %25

col | ecting sécti onrefk8nedfmorbperatigsf theropti@bditks D gloteuee to bppid tvitigt wingut s 83 of
the turntable 82 t hrough the reciprocative notion of the

reciprocating arm sf’?‘i?.rs_s"' When one optical disk D
is laid to the supporting SAﬂ'eHiceglﬁnQicumtoh%tit:ﬂ'ﬂiﬂ&w:@accqmu]ate the o ticahdisks
29 82, the spacer feed arm 85 cones turning a ovgt e strut 83

t hereby to place tRarespu elingether for shipment or suplied tp ariext peess.cal  di sk D.

Optical disks D and spacer sThDabodé pefatiasaratdn@sRabed dnthillerSB0 8016k apparatus.
accumul at ed 1st the supporting struts 83 of ‘the turntable 82. Tﬁg spacer
S 5

feed arm 85 5 That s, the,dglyipgtonises apd e pEPeabpfeviges physendpmsiaeal  di sks D
al one are to be pI Lo?igec%tﬁg%mﬁ'lﬁlh%o to control the driving §oqpcgsearn§ de%g:'cs. For

example, as shown in Fig. 12, the substrate accumulating section 10, turning arm 18,
turning shaft driving motor 19z, alignment transfer section 20, turn-over mechanism 22,
holding transfer section 30, bonding section 40-1, bonding section 40-2, transfer section

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

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

The apparatus has such an additional feature that the controller 200

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

substrates Da, Db at each of the bonding sections 40-1 and 40-2, the controller 200
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After a certain count of optical disks D are accunul ated, the optical disks
D are sent altogether for shipnent or supplied to a next process.

The above operations are controlled by a controller 200 of the apparatus.
10 That is, the driving sources and devi ces of the above devices
or nmenbers- are : connected to the controller 200 to control the
drivi ng sour ceswapskstbevi ces. For exanpl e, aspsiwpszssn Fig. 12,
t he substrate accumrul ati ng section 10, turning arm 18, turning
shaft driving notor 19z, alignnent transfer section 20, turn-over. nmechani sm
22, hol di ng transfer section 3 bondi ng section 40-1, bonding
section 40-2, transfer section 15 5 hi gh- speed rotary stage 58-1,
hi gh-speed rotary stage 58-2, setting section 60, ul traviol et
proj ection secti onprgzntsthe srensforof ﬂarsnhstmes Daghli \zldmealdhemmmdns 1A set from

reci procating tr ecting section 70,
failure product co?ﬁmgcﬁop%a slg{(l}?f“ ﬁra I“b*ﬁ?‘}dg“&"ew et 1s not Setg“’“?f"é‘l{‘feﬁ'ﬁq | ecting

section 80, vacuumosithigh@pees mus;emess I 382, 3hECaliheiVe §19 Zef InGStatbSPere ygocuum
suction source of the vacuum suction hol es 43, 58a, vacuum suction source

of the 20 sthicknesspf the adhesives bﬂ‘&’r’?"éhe%bs“ﬁﬁd)ao@w ngtheiugifmetr elnconnect ed
to the contrgller ¢QQ+ a8 such an mconvemencectf?%ﬁtﬂal(ljller?h% L chbs%o QMSCL €d To a

dat abase 201 storing the nounting prograns an nount i ng
data such as conpomubstratesiBa, Bb an@axpkueﬂjo back bhhlsuoncﬁrrgchemomnn fayid Q2 Ctke

tenporarily stori ut .or, cal

The appar atus has nlg)lljﬂLl ‘%%S?géeﬁf’?"i 38yitens ‘fré‘:‘ﬁ“ﬂ’r 8 ?ﬁ@gh-ipﬁ@ Totam etags SBdr S8ho 25
controls so as to & prepared & fhelil Operationst Ort Q%owcfk&%lemgﬁﬁha?tm%qg&;&tlﬁfd
condition where the sequential device and/ or previous devices

are prepared to peﬁe‘ftBF A9 1 RrePazgsidfes; rP‘ie'é‘t&g the substrates from the high-spe¢dontery stggrei8ilf i cal |y,
when the adhgsive .4 s Al PRGN ﬁgthlcgﬁe dptf [ adndifeia g"bet%géni e snr}batr%ﬁ can bet he

substrates Da, Db at each of I ng sectl
controller 2 00 surely uniformed in the continuous marfactnfrg@rodiction. MAdgiGahalfStha 4/ 1999
09:47: 38 page -

30 p rcé’ TENE20P Fag cpriig) sothat the jubstrates g, PR pith the unsetgdhesiys adf 14 t he

adhesi ve g whi ch i soppéiton SR setfiig@EBtion 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 ali gnment 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,
25 transfer section 50, and high-speed rotary stage 58-1 are prepared for their
operations.
The bonding section 40-2 is driven when the holding transfer section 30,

transfer section 50, and high-speed rotary stage 58-2 are prepared for their
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bei ng stopped. If the substrates with the adhesive which is not set are not
transferred to the high-speed rotary stage 58-1, 58-2, the
adhesive g is set in a state where the t hi ckness of the
adhesi ve g between the substrates Da, Db may not be uniforned. In 5
order to avoid such an inconvenience, the controller 200 can control so

t hat the woog/seros SUbstrates Da, Db are transferred E‘r/ﬁ@s%gsspf t he
bondi ng sections 40-1 and 40-2 after the hol di ng transfer
section 30, transfer section 50, and hi gh-speed rotary stage 58-1, 58-2
are prepared for their operations. It is nore preferable that at that tine
the setting section 60 is prepé&ed for receiving the
substrates fromthe high-speed rotary stage 58-1, 10 ' 58-2. As a
result; the thicknessogdatibise adhesi ve | ayer between the substrates can be
surely unifornmed in the continuous manufacturing production. Additionally,

t he cont r ol | er TBe¢i@nstes s¢ction 3P is Griven avhenthg holding tesnsées sectindl, Da, Db

wi th the unset adhesi ¥&dfhe ketidhb-1. bondi tion 40- %ﬁ@tﬁ [
section 60 before the subgtrét es ’arog lrf)‘("aﬁs%s’glclll t%ir oug QBGF %%ér?%feg

proj ection section 62theinopsratfens. t o nore surely performthe above effect. 15

Ther ef or e, ”’59 controller ZH“%P{é@%ﬁ?‘g%{aﬁ'é@g%{}?lggﬁrkﬁ%?he%%r:]s errg)elcﬁo%osogs to

snoot hly and ef fectively nmanu

The substrate accunul piepaad f6reis bpeflonlO i s driven when the alignnment
transfer section 20 is prepared for its operation.

The alignment transfer sectTh§hishaperdrowmyisipaenssrdisdrivemwuhes thesmanster eectiop 50 is
accumul ating section 10,208, heLdliae, transfer section 30 are prepared for
their oper at1 ons. The hol di ng
transfer section 30 is dri vBe sefngmectibres0ad driyermmehied the kramef @ttion SO and transfer
section 20 aﬂ)d bondi ng s7ezcti ons d4f0tl]'ié1 40-2 are prepared for their

oper ati ons. ml /2 are prepared Ior thetr 0PN o ndi ng section 40-1 is driven

when the hol ding transfer sEgit@¥oldQroject?dn section 62 is drivenwheﬁﬁ@@e“ttir@@.ecﬁ&%i on 350,
and hi gh-speed rotary stage 58-1 are prepared for their
oper ati ons. is prepared for its operation. The bondi ng section 40-2 is driven

e o Dot oL PRI 7l gt b LR 50
31 conveyor 74 are prepared for their operations.
15 The horizontal conveyor 74 is driven when the transfer arm 72 and
reciprocating transfer section 76 are prepared for their operations.

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

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

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

The optical disk collecting section 80 is driven when the reciprocating

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

operations.

According to the method and apparatus for manufacturing optical disks
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oper ati ons. The transfer section 50 is driven

when the holding transfer section 30, bondi ng section
40- 1, bonding section 40-2, and setting section 60 are prepared for

their operations. 5 The hi gh-speed rotary stage
58-1 is driven when the transfer section 50 is pr epar ed
for its operati wo.sssaros The hi gh- sppaesmkfl ary stage
58-2 is driven when the transfer section 50 is pr epar ed
for its operation. The setting section 60 is
driven when the transfer section 50 and transfer 10 arm72 are

prepared for their operations. 32 The ul travi ol et

projection section 62 is driven when the setting section 60
is prepared for i t%ﬁglgg{g%%léi%@ﬁﬁon&henanaglﬁsi\éeniasuﬁ%iﬁi Eocg’ﬁle%a[pairofs-lt-xps?ra{[esr ansfer arm

72 is driven when t I'ng Section

conveyor 74 are pr epéfosihgleith othBSiiathapspéchied boRFfaced, the substrates are sent to the bond
The horizontal conveyor 74 is driven when the transfer arm 72 and
reci procating tran®pafondnibe copfiontipg stateand therpfaresefrertrand pffiiently wepplidi oSince
The reciprocating . I i i en the horizontal
conveyor 74, inspe%%?%gééég%?%%&gﬂéﬁgg%ﬁﬁggﬁéﬁg%%%te@%?ﬁ%@iﬁﬁ%“?@ction 78,
and 5 aligned) fteisatairatedichlbe @uddly Il tb fge cactCdtiePin a8ithply operiogpar ed for

t heir operations. 20 . The inspecting section 70 is
driven when the re Mo&oairatp? qy@rlaweé §ubptgates via the adhesive are fed to the sef progaspyvithest |

prepared for its OREHALRE or deformed. thereby ; . he . f.at | ure product
col | ecting section 789% S d?li veFlmV\heerﬁe %Ihmgmrvglgis?)a%%g}r?cﬁafOPI&?dlglé'

transfer section 76 is preptheentird dsclosutesof apaesa Patenn Application No. 9-141958 filed on

The optical disk cg}lﬁﬁtin?_se,tion_ 0,is driven when the reciprocating 25
transfer section 76™& 1927 ingle U gion, Bmscdrawings and symmssy g ingpraorgiede par ed
for their 10 herein?jyrefere%ﬁfi@@ﬂtw- _ _ _
According to the nethod and apparatus for manufacturing optical disks

32 of the pr esélhoughthepresentoaventiniims beamfullyldessibeddn toanestipplithed t o
bond a pair of subgtrates . confronting each other via. the
respective bond f a?’eegfe%efrﬁ%msb ﬁdﬁ'gﬂsélfereegf“ﬁtgéefeéeé’ﬁetm ?’gwaﬂ'&ﬁmw‘“gs’ itistobe

noted that various changes and modifications are apparent to those skilled in the art.
Such changes and modifications are to be understood as included within the scope of the

15 present invention as defined by the appended claims unless they depart therefrom.
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position in the confronting state and therefore correctly and efficiently
supplied. Since one substrate is reversed and faced to the
adj acent substrate after the substrates are 5 al i gned, the
substrates can be surely held to face each other in a sinple operation.
Mor eover, the overl apped substrates via the adhesive are fed to the set

process w t houtwo ss/s4708 bei ng shifted or deforned, tRhayedmssinprovi ng
shape accuracy of optical disks. The entire
di scl osure of Japanese Patent Application No. 9-141958 filed,on

May 30, 1997, including specification, claips, drawi ngs, and summary are
i ncorporated 10 herein by reference€ in its entirety.

Al t hough the present invention has been fully described in connection with
the preferred enbodi ments thereof with reference to the accompanying

drawi ngs, it is to be noted that various changes and

nodi fications are apparent to those skil |GIM8 the art. Such
changes and nodifications are to be understood as included within the scope
ofthe 15 present invention as defined by the appended cl ai ns

ggl ess they departtherefr O&T}nethodformanufacmﬁng optical disks by bonding eachpairdfﬁbwétes

1 5 A neik hodhefivy whichnenfpeiet processsgofopt | cal di sks by bondi ng each
pair of substrates 5 . via an adhesive, which conprises processes
of : (a) aligning subsiggteshbepgired e fespertive bend faces tprmpdted wi t h
respective bond faggg turned to front;

(b) turning over one substrate of each pair of substrates adjacent to each
other in an aligned row andbluinidg pysr eriegubstrate of path pdiref pbstmtes slidost tohehs of t he

pair with 10 espective bond . faces faced t.o each other; .
(c) supplying the Btglgrrm %‘3%%1“%60%3" %g(’s!‘;"ﬁ tg%(’"\?\,ﬁ’fdﬁlée %ﬁ SH?SH@“WQWB%W‘M n a state
faced to eaclp ot herespective bond faces faced to each other; (d) feeding an adhesive

into an interval of the substrates caught
(c) supplying the pair to a bond position while holding the pair in a state

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
15 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;

(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;

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

(g) taking out the optical disk from the set position.

2. A method for manufacturing optical disks according to claim 1, wherein
the process (2) 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

TR RO A
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confronting each other at the bond position, reducing the interval and
spreading the 15 adhesive in a radial direction while rotating the
substrates around a center axis of the substrates, thereby to
form an adhesive | ayer between the substrates; _

(e) supporting frombelow a | ower substrate ofthe pair of substrates
confronting eacwooths via the adhesive |ayer, and sendi pgridsguiybstrates

fromthe bond position to a set position; 20

(f) setting the adhesive layer at the set position to unite the substrates
I n one body, thereby obtaining optical disk; and

(g) taking out the optical disk fromthe set position. . 2.

A nmet hod for manufacturing optical disks according to claim1, wherei

the process (a) ingisped® bBRATERSEmES to the ant, (a-1)

sequentially piling and accunmul ati ng only substrates of the sanme
ki nd among the pai Bs; and A method for manufacturing optical disks according-t2 dlaifil iteep,nat el y

5000 0UL 1S UL A B i bbb st oo

A et hod for manuf @lothed saBstrPis b Gdbtratti ndk o BERANNG lbSkrdidbrile Qiiéﬁ}dbm\g.r 2,
wherein in the process (b) the one substrate is a | eading Substrate of the

aligned row &nd 4 A methed fortmaavfacturing pptigt! diskssicardingys iny aheof pi@ixis tﬁ éhe
| eadi ng substrate of . al | [ Qw. . _ A met ho

for manufacturing ggt\}'ﬁ(}gﬁ"ﬁh‘% %E‘E‘g%‘égegra‘é‘}“‘ﬁgy f"éheapﬁ‘ifesé?fg' of clains

1-3, wherein the adhesive ismbifsl forhbadhining bftichl ORKSAERRERS0 4§ bne of claims

5. A nmet hod for manufacturing optical disks according to any
one of cl ains 1-4, which further includgg, beswieen the pioesss (dhastl (RleProcise (dhpafinotdting pr og ess
d) and (e), a pro ' . he .substrates hol di ng

'E he adhesive | ayer ﬁ?%@?é&g%%‘?/{gg%&?%ﬁ{sﬁgﬂﬁréhﬁgbe ‘f’?exég'ttﬁle(?ﬁf‘"f flizeetiag sheregy toq

adj ust a t hil®kness adjfst 4 thiegkragtloéthé adbesiva Jupér. 6 A

nuf acturing optical disks according to any one of clains
method for ma % 9 Fﬁ metl?od for manufacturing optical disks according to any one of claims

1-5, which further includes, after the process (g), a process (h) of inspecting the optical

disk.
7. An apparatus for manufacturing optical disks by bonding substrates of
15 each pair via an adhesive, which comprises:

an alignment transfer device for aligning and transferring substrates to be
paired with respective bond faces turned to front;
a turn-over holding device which turns over one substrate of each pair of
substrat'es adjacent to each other at the alignment transfer device and holds the one and
20 the other 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, cah change an
25 interval of 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

S
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1-5, which further includes, after the process (g), a process (h) of

i nspecting the optical di sk. 7. An
apparatus for manufacturing optical disks by bonding substrates of 15
each pair via an adhesive, which conprises: an
alignment transfer device for aligning and transferring substrates to be
paired with respesssswe bond faces turned to front; PCT/IP98/02381

a turn-over hol ding device which turns over one substrate of each pair of
substrates adjacent to each other at the alignnment transfer device and

hol ds the one and 20 t he ot her substrsgtes 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 ng

devi ce whil e hol di fighirpe® tiRabiKesivd) the state faced to each other;

t he bondi ng device including a substrate hol di ng device which holds the
pair of substrates fed frorftratséer flevise prihetoi setting which ssipattscfrcheteloe atieweeach ot her,
can change an 25 substralteioptrherva es and rotate the substrates

. of the substrat
in a plane direction, and a a'r§5W§§Ta§7%p1'e§V'a§‘°aﬁes“’”ﬁi“%%é!ﬁ&g@"ﬂ%ﬂfidce whi ch
can freely nove f ofaheres tha sl k@Y Ening Rovicd@ alsd¥ingladdde, Of the
substrates from sideways of the substrates held by the substrate hol ding
device and & the setting device which sets the adhesive between the substrates

35 i adhesjve: . e )
transfer device p(rjtlk‘%r %8%3‘?%’?“%’9”?%%“%’36%‘&??%“?%&%%%%‘a"%wer
substrate of the pabstrates; asmubstrates piled via the adhesive at the bondi ng
devi ce and transfers the pair fromthe bonding device to a
setting device; 5 a take-out device for taking O‘ItHQOB@EltdiShg'OdmiseI@g\dhﬁcﬂn sets
t he adhesive bet n the s . . transferred by_the
transfer device }tNﬁ&greby tO%E%%%aﬁtﬁgg)ﬁmggﬁc%‘gfg°Hfl°§1<‘}’%‘fa g‘“%??icla 7,
substrates; l&and  which further comprises: a take-out device for taking

a

out the optical disk fromthe setting device. 8. An
appar atus for manuf act ur i n§PYptfisebsirateearulatingdeyiess phere enlycsubstratesrof the0

whi ch further conMRbm&BRd amone the pai tiall . al.r .of substrate
accumrul ati ng devi ces where (g)nlegalrsslﬁrtgg?q}l%ltmega‘(:)c%'m?]ﬁtgdmngcepsw'tE”hefbg'g ki nd
anong t he pairs artengiggthefiontal | y accunul ated via spacers with the bond
faces turned to the fr a spacer

ont, . . - )
col l ecting device for sequdfRefeErFeisetige favice for sequeptinlly piling ang collagting the
spacers; antb spacers; and a turning transfer device having

four transfer arns arranged in four radial
a turning transfer device having four transfer arms arranged in four radial

directions which turn integrally for holding the substrates and spacers,
wherein the pair of substrate accumulating devices are disposed in
confronting two directions of the four radial directions to a turning center of the transfer
20 device, the spacer collecting device is disposed in one direction and the alignment
transfer device is in the remaining one direction,
so that the turning transfer device alternately takes out and sends
substrates at the paired substrate accumulating devices to the alignment transfer device , -
with sending the spacers to the spacer collecting device.
25 9. An apparatus for manufacturing optical disks according to claim 7 or 8,
wherein the substrate feed device has a transfer member reciprocating between the turn-

over holding device and the bonding device, and sucking parts arranged at front and rear

AR
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directions which turn integrally for holding the substrates and spacers,
wherein the pair of substrate accunul ati ng devices are disposed in
confronting two directions of the four radial directions to a turning

center of the transfer 20 devi ce, the spacer collecting device is
di sposed in one direction and the alignnent transfer device is
in the remaini ngoesmserosli rection, peTpSiRsknat the

turning transfer device alternately takes out and sends
substrates at the paired substrate accunul ati ng devices to the alignnent

transfer device, wi th sending the spacers to the spacer
collecting device. 25 9. 6 An apparatus for
manuf acturi ng optical disks according to claim?7 or 8, wherein

he Substral e f ooy} 6ol it atd@BShRs «FRIRGLu REHRLC Ok, Dot ween Lhe

turn- over evi ce and nd sucki ng
parts arranged at foront andkme&Rdd for manufacturing optical disks according to any one of claims

36 faces of an end of the transfer nenber for sucking and

hol di ng the substr Lef, quehich ﬁxrther includes a pyqgess for controlling, when theadhesivk i inserted into

manuf acturi ng opti BKSe 1-6,
whi ch furthe? |IrC1)cI§§iltraﬁse{:i'h prgggggﬁgkﬂgg%ﬁ?ﬁﬂ¥?&n§Sﬂ&ﬁ@ﬁ°?ﬁ3pﬁgﬁgﬁwyg i's
inserted int® of the substrdtésowith tHeadhssive Mﬂﬁ%ﬂseﬁ%ﬁﬁei@%@?pe@-t each of the
bondi ng sections, so as to prevent transfer t he substrates

with the adhesive Which i s ATBHhedder srpyserisag opjcal disks geserding to any one of claimg |
A method for manuf A ich Aitnaiida8a ks (gggx%ﬂﬁggmﬁ%a%%gmg{nﬁs' ai s

7-9, which further i'ncludes a control e adhesi ve
is inserted into the lmma(bbftthe‘nlsubttateaaﬂeadh@fthelﬁmdlsglh&tohs’;liceﬁ tcreveiCh of the
bondi ng sections, ,s0 _.as ransfer of the substrates

Wi th the adhes ve TRIERE e SRERes wh te abroive g §P€fﬁﬁ§em being stopped.

T A lll\
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