13JUL2004 Apparatus for Joining Substrates To ether The present
rrelates to an apparatus for joining together substrates,
inner hole, to forma substrate di sk,
that can be Introduced info the inner hole of at |east two up osed
substrates. Such an apparatus for the joining together of disks to orm a
CD or DVD Is known, for exarrple fromUS-A-4,877,875. Wth this known 10
apparatus, a centering pin is provided that prior to the joining together

of the substrates is introduced into the respectiyv | ,hole of the
substrates in order to ceAm 0T e Ctgfo %G During the

j oi ning together, the substrates are rotated inorder to 15 uniformy

di stribute an adhesive material that is disposed between ahem To prevent a
sl i ppage between the substrates, which would adversely affect the

] Oi ni ng-t oget her ocess t.h S € StoeRt apgaratuat mre;blmpﬂlcﬂﬁ’ﬂéﬁ‘@ﬁsl y.
Wth the known ap Pgerlﬁs%?'ag'{t?leved Vi a b]gaf rictional connection
bet ween the substrat es [ n

th t he su t JIes g, so strongly
agai nst one anot eibstrates, M’?!F;V %tea% ”F%S't'@%‘mﬁrﬁr?m aalg@om J UL 2004

5 and includes an expandzble element that can be Infroduced into the

| nventi on
whi ch have an
5 and includes an expandable el enent

inner hole of ai leas! two superimposed substrates.

Such an apparatus fot ihe joining together of disks to form a CD of
DVD s known, for example, from US-A-4,877,875. With this known
10 apparatus, 3 centering pin is provided that prior to the jolning togeiher
of the substreles is introduced into the respective inner hole of the

substrales in order to center thern relative o one another.

During the joining together, the subslretes are rolated in order {o
15 uniformly distribute an adnesive material thal is disposed between
fhem. To preveni a slippage between the substrates, which would
ed\tersely affeci the joining-together process, ihe subsirales musl be
rojzted synchronously. With the known spparatus this is schieved via
s {riclional conneclion between {he substrales, in thal the subsiraies

20 are pressed SO strongly 2gsinst one anolher that ihey retate In

commaon.



As a result of this pressing together of the substrates, however, there
‘results the problemthat the substrates nust already be brought Into
‘contact prior to a uniformdistribution of the adhesive between them

whi ch adversely affects the distribution of the adhesive. R tyietlipre, 5
al | nmechani cal conponents of the apparatus nust have such a strong design
that they can resist the nmechanical |oading during the pressing together,
which | eads to high costs for the apparatus. Furthernore, there is the

danger that air penetrates yja the respective i } t pRr@ap
forned between thé‘ﬁsﬁlﬁ@w]bpf\ém‘s Qéesar”}geg’gfa{heéfc’f\lﬁ%]gkbag%g%u %\P%@sérban resul t
on the I nner edge of the adhesive. FromEP 0 833 315 A ﬁn apBarU%hga}%o
pursuant to the i negufbutticopyobemtthainther sdisdiates must giles o P - 3¢

Proceeding fromthe known apparatus, it is an object of the present

i nvention to provigg:an [3RPasat usiider dishbilionnsinget adfwsiver be eeppEMt es,
whi ch have an inner hole, to forma substrate disk, with such apparatus

ensuring in a strajghtf efl, 23R8 HN R ARNioRBINRS adhesiveul Ruatreonsre,
rotation of both s"frggﬁra%é%e uring the adhesion process. ''0 Pursuant to

the invention, this object is realized ratsshafe téh a sirong
af oremént i oned t ypFd Wﬁct‘%?atﬁ%“%?réeﬁ%ﬁ %a?ﬂeaggﬁﬁt roducible into the 2 1 3
JUL 2004 design that they can resist the mechanical loading during the pressing
together, which leads to high costs for the apparatus. Furthermore,
ihere is the danger that air penetrates via the respective inner holes

into the gap formed between the substrates, as a 'resuﬂ of which

10 bubbles can result on the Inner edge of the adhesive.

From EP 0 833 315 A an appareatus pursuant {o the introductory portion

of claim 1 is furthermore known.

15 | Proceeding from the known apparatus, it is an object of the present
invention 1o provide an apparatus for the joining logeiher of substrates,
which have 2n inner hole, 1o form a substrate disk, with such
zpparalus ensuring in 2 siraightforward and economical manner a

simulteneous rotetion of both substrates during {he adhesion process.

Pursuant to the invention, this object is realized for an apparatus of the .

sforementioned type in ihat the element that is introducible into the



inner hole of the substrate is expandable to such an extent that it cones
sinto contact with the inner holes of both substrates and seals or closes
of f an internedi ate space fornmed between the substrates relative to the
environment. By expanding the elenent, it comes into 5 cont?gt ﬁh t he

i nner hol es of the substrates and enables a simultaneous tfanYhil¥ion of a
rotational novenent of the elenent to both substrates, so that they are
rotated synchronously relative to one another. The substrates are secured
agai nst slippage, so that a proper joining together of the substrates is
ensured. At the sianertHowe,oft the $0bstrateriseekralabiade sucht ansexXtentribtbet ween
the substrates is closed off relative to the inner hole, thereby

preventing air from gatabi ihth@tat] tHeSinnbPEDRE of BYtS shbsystesareesdals bugi ng
effects of the adﬁéeq;igge t hat ?s di sposed between the substrates, and al so

prevents bubbles gn_the .inne ; Lye rfHagthdifatés
particularly pr ef@PF%%l %%%'Si mﬁﬁ%?fﬁghéta?%@g@ﬁgﬁ b?ﬁgeéﬂéltérgmﬁlfl é|s made of
an elastic material so that it can be ré eat edl}/ %sedl, an tto be Sa%l‘ﬁ to
adapt to the innefel@ie nthe epyirerHaent nBy apRogding, etﬁ@“?dﬁs{r%%. e
el ement is preferably expandable by the 20 application of pressure. 3 Lit
Trans| &ti on of PCiomtEEDAWBR2tR finhed alesmptntheoGrbSiralesy Afderenigs @ al /
St eag
simultaneous transmission of a rotational movement of the element to
both substrates, so that they are rotated synchronously relative to one
another. The substrates are secured against slippage, so that a proper
joining together of the substrates is ensured. At the same time, the
10 intermediate space that is formed between the substrates is closed off
relative to the inner hole, thereby preventing air from entering into this
region. This prevents centrifuging effects of the adhesive that is

disposed between the substrates, and also prevents bubbles on the

inner edge of the adhesive.

15
) Pursuant to a particularly preferred embodiment of the invention, the
element is made of an elastic material so that it can be repeatedly
used, and to be able to adapt to the inner periphery of the inner holes
of the substrates. The element is preferably expandable by the
20 application of pressure.

3
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HamaTech AG/ AZ. 3416 1 3 J UL 2004 Pursuant to a preferred enbodi nent of
‘the invention, the elenent is conpressible between two parts that are
novabl e relative to one another in order to achieve a radial expansion of
the element in contact wth the inner periphery of the inner holes of the
substrates. In this 5 connection, one part is preferably aisupgiiiate
support that is rotatable about an axis perpendicular to the support
surface. The rotatable substrate support, upon which one of the two
substrates rests, reduces the forces that are transmtted by the el enent
for rotation of tRersusnbdd raaipesferrednembadimentsofi $i veofiof othee eteneries
rotational novenent is 10 also effected via the support surface. The other

part is preferabl yoRnr&RiHier beGvedinh thhaparts that alrabmoveslepiredtive tto bhe
support and is novable relative to the support in the direction of the

S O ot et 00 LaEP o%mggcﬁ@vgé BB Igﬁ@.ommﬁéMaﬁimn%ant-

15 Pursuant to a rred emnbo vention, the elenment 1s an
el astic ring that adi al | and S|n of f j.at e
space between thewgﬁt}g‘?r'ai‘%é eﬁ*l ‘gf){@ea'nﬂ% hee%@%gétgﬁ 1?;? Qbﬁ

el ement, at |east one of the parts preferably has a coni cal | wi denj n
portioh that for expagiionnoot pareis prejeiably ﬁtmﬂéi%ﬁépi)%éh%ﬁ lédot%ﬁ'ﬁ’ﬁal
hol e thereof. The centering pin preferably extends through a central hole
of the ring in orgdesut anfaxs tgependigulaindoethabsepport suplaicag of he rotatable

substrate support, upon which one of the two substrates rests, reduces
the forces that are transmitted by the element for rotation of the
substrates, since a transmission of force to the rotational movement is
10 also effected via the support surface. The other part is preferably a
centering pin that is rotatably coupled with the support and is movable
relative to the support in the direction of the axis of rotation in order to

be able to compress the expandable element.

15 Pursuant to a preferred embodiment of the invention, the element is an

. elastic ring that is radially expandable for closing off an intermediate
space between the substrates. To ensure a good radial expansion of

the element, at least one of the parts preferably has a conically

widening portion that for expansion of the ring is introducible into a

20 central hole thereof. The centering pin preferably extends through a
central hole of the ring in order to fix the ring and enable a coupling of

the centering pin with the support.

4
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the.centering pin with the support. 4 Lit Translation of PCT 1EP02102213
‘filed 01 March 20021 Al exander Hupp et al / Steag HamaTech AG 1 AZ. 3416 13
JUL 2004 Pursuant to an alternative enbodi nent of the invention, the

elenment is an elastic chanber that can be supplied with pressure in order

to enable a pneumatic or hydraulic expansion of the el enent3 J#ulluant to 5
one enbodi nent of the invention, the chanber wall has a smal |l er outer

peri phery than the inner periphery of the inner hole of the substrate when
t he chanber pressure is at anbient pressure. By applying a pressure
medi um the chanber can be expanded when the elenment is disposed in the

inner holes of the substrates. Pursuant to an ] O alterpative Eﬁ)gﬂiigrent,
the chanber wal |l pagsant & 88kaliettaive Eenbqsieeyt oftharny$dian, 9% Sorery of
the inner hole of the substrates when the chanber pressure is at anbient

pressure. To introduce & t icBh g Repplimewithobeessiire e Hdesi? at es,
the chanber is fi ragtg@a{b%ﬁ‘g]én%v%?pha gn underBlr)essure in order to contract

it. The advantage of this 15 enbodi o fonbfYRE dimenuriesbant s ed
that, for exanpl eenaflg 2 pRENBHE B@ﬁ?@}c %8%@?‘%8% he substrate upon the

(otalable support. An add 1onal clerent (T RNA RPBSeomesSur o
nvention. the periphery than the inner periphery of the inner hole of the substrale
when the chamber pressure is at ambient pressure. By applying @
pressure medium, the chamber can be expanded when the element is
disposed in the -inner holes of the substrates. Pursuant to an
10 altemative embodiment, the chamber wall has a larger outer periphery
than the inner periphery of the inner hole of the substrales when the
chamber pressure is at ambient pressure. To introduce the element
info the inner hole of the substrates, the chamber is first supplied with
an underpressure in order to contract it. The advantage of this
15 embodiment is thal a vacuum source is used that, for example, can

also be used for holding the subsirate upon the rotatable support. An

sdditional element for applying a positive pressure can be eliminated.

Pursuzni tc one pariicularly preferred embodiment of the invention, the
20 element is fixedly connecied with a rotatable substraie supporl in order
io achieve & synchrenous roiation of the element and lhe subsirzte

suppor, gs well as of ihe subsirzles.

5



20 elenment is fixedly connected with a rotatable substrate support in order
't o achi eve a synchronous rotation of the elenent and the substrate support,
as well as of the substrates. 5 13 JUL 2004 The invention is particularly
suitable for the manufacture of optical data carriers such_as, for

exanpl e, CDs, DVDs, DVRs, etc. 5 The invention will be expiidi Hbdllé
subsequently with the aid of preferred enbodinents with reference to the

drawi ngs; the drawi ngs show. Fig. | a schematic cross-sectional view of an
inventive apparatus in a receiving position; Fig.2 a schematic
cross-sectional view of the apparatus of 10 Fig. | in a holding position;

Fig. 3 a schematic cross-sectional view of an apparatus of the,. d%e ent
i nvention pursuantpd mvanses e dedithiady seiisble 161 Ge maauigeivssngt pptical 0312
cross-sectional view of an apparatus of the present Invention pursuant to a

third enbodi nent; j 1f BeimplecCDEOBYDREDMR=N@lC. vi ew of an
apparatus of the C%ﬁg}s@en Ch??]%énfi on pursuant to a fourth enbodinent. Fig. 1

shows a schenmatic cross-sectional view of an apparatus 1 for joining
t oget her substrates 3,4, which each have art inner hole. In the "Qfig.,

Hust ;at od bet m%tqeti;]\?ensti%?zs\ﬁrirllatgee sexglé%ebssu%geggglﬁﬁr' With ltﬁ’ﬁ(%ﬁd Bf preferred

embodiments with reference to the drawings; the drawings show:
Fig. 1 a schemalic cross-sectional view of an Inventive
apparatus in a receiving position;
Fig.2 a schematic .cross-sectional view of the apparatus of
10 Fig. 1 in @ holding position;
Fig.3 @ schematic cross-sectional view of an apparatus of the
present invention pursuant to a second embodiment;
Fig.4 @ schematic cross-seclional view of an apparatus of the
present invention pursuant o a third emnbodiment;
15 Fig. 5 a schematic cross-sectional view of an apparatus of the

present invention pursuantio a {fourth embodiment.

Fig. 1 shows a schemalic cross-seclional view of an spparatus 1 for
joining together substraies 3.4, which each have an inner hole. In the
20 fig., illustraied between the substrates 3.4 is an adhesive layer 5,
which, as will be described in grezler delzil subsequently, is uniformly

ditributed beiween the subsirales 3,4 by rolaling them.



whi ¢ch, as will be described in greater detail subsequently, is uniformy
«di stributed between the substrates 3,4 by rotating them 6 13 JUL 2004 The
apparatus 1 has a support 7 that is rotatable about the axis Avia a
non-illustrated drive nechanism The support 7 has a support surface 9
upon which the substrate 4 rests. Al though the support 7 in1ﬁhﬁndmmis 5
illustrated such that it has snaller peripheral dinensions tha oes the
substrate 4, the support 7 can al so have the sane or |arger peripheral

di mensi ons than does the substrate 4, so that the substrate 4 rests

conpl etely upon the support surface 9. The support surface 9 can be

provi ded with vacuum openi ngs for drawing the substrate 4 against the 10

substrate surfacey ; d uRBoS YDBhE &l RtA8BK Shoutahe bhis ASujzpar t
7. Alternativel yTbﬁg%?gg%B%? EIJ:/'é)écode’l gsgl so be enbodied as a ring el enent

having a vacuumring. n i,ch the s r @gd?i Haky
hel d. 15 For nmed iﬂoaﬁlﬁggr@ﬁ%%fjf'v%u ?%t@i‘l?%%l ?h% Sre'rsess%l t astﬁpﬁilg%g

peri pheral shape that corresponds to the .in ho of th stra 3,
4. Received in tBaposcubichtbejsybsgiatg %é%t&- gﬁM%EQ Stq%’snis-}s]%g@i gﬁ?y
gui ded by a shoulder 14 of the recess 10. 20 The el astic el enment 13 nas a
peri pheral surf ac@lusGatedhsugrethiaplitdnas smalterrerithenpl dmensianssihsndoesdnene

shape of the inner hole of the
substrate 4, the support 7 can also have the same or larger peripheral
dimensions than does the substrate 4, so that the substrate 4 rests
completely upon the support surface 9. The support surface 9 can be
provided with vacuum openings for drawing the substrate 4 against the
10 substrate surface in order to hold the substrate securely on the support
7. Alternatively, the support 7 could also be embodied as a ring

element having a vacuum ring upon which the substrate 4 rests and is

securely held.

15 Formed in the support surface 9 is a recess 10 that has a peripheral
! shape that corresponds to the inner hole of the substrates 3, 4.
Received in the recess 10 is an elastic element 13 that is radially

guided by a shoulder 14 of the recess 10.

20 The elastic element 13 has a peripheral surface 16, the peripheral

shape of which corresponds to the shape of the inner hole of the

7
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.7 Li.t Translation of PCT /EP02/02213 filed 01 March 20021 Al exander Hupp et
rat | Steag HamaTech AG/ AZ-3416 13 JUL 2004 substrates 3,4. The elastic
el enent 13 has a central opening 18 that is centered relative to the axis
of rotation A of the support 7. The apparatus 1 is furthernot@ | Qgded
with a centering pin 20 having 5 a head portion 22 and a shaft portion 24.
The shaft portion 24 extends through the central opening 18 of the elastic
elenent 13, and is rotatably coupled with the support 7, for exanple via a
splined connection, in order to be rotated about the axis Ain comon with
the support 7. TéubsimtesBihgTpereiagicieletienpll ddesn gensalopaning i18dhalgst he
10 support 7 in the direction of the axis of rotation A The head 22 of the

centering pin 20 g&ntdisdRASHOD thealxisbtitatior Aef tied agppert &l enent 13 t hat
IS opposite the support 7, so that the elastic elenent 13 is received

bet ween the support 7 and the head 22. The 15 head 22 of the centering pin
20 has a centering inclination or bevel 26, which faces away fromthe

support 7, as well as a pressur rface 28, . i oh f . . S 1 7 and
ext ends essenti al Jﬂ}e ﬁ&’PQF‘i’tHF RE%Fﬁﬁe"%%rﬁp%'PY'd?m‘?’@E@ %%‘?é'@m %(E,Rgg@gwi N
be descri bed subsequently, is _used for conpressing the elastig el enent 13.
20 5 a head portion 22 and a shaft portion 24. The shaft portion 24 extends
through the central opening 18 of the elastic element 13, and is
rotatably coupled with the support 7, for example via a splined
connection, in order 1o be rotated about the axis A in common with the

support 7. The centering pin 20 is displaceably held relative to the

10 support 7 in the direction of the axis of rotation A.

The head 22 of the centering pin 20 is disposed on that side of the
elastic element 13 that is opposite the support 7, so that the elastic
element 13 is received between the support 7 and the head 22. The
15 head 22 of the centering pin 20 has a centering inclination or bevel 26,
) which faces away from the support 7, as well as a pressure surface 28,
which faces the support 7 and extends essentially parallel to the
support surface 8, and which, as will be described subsequently, is
used for compressing the elastic element 13.
20 |
The function of the apparatus 1 will now be explained in greater detail

with reference to Figs. 1 and 2.

8
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The .function of the apparatus 1 will now be explained in greater detai
‘Wwith reference to Figs. 1 and 2. 8 Lit Translation of PCT /EP02/02213 filed
01 March 20021 Al exander Hupp et al / Steag HanmaTech AG 1 AZ. 3416 13 JUL
2004 For | eadi ng and unl oadi ng the apparatus 1, the support 13 Andiihe
centering pin 20 are positioned relative to one another in the direction of
the axis of rotation Ain such a way that the elastic elenent 13 is not 5
conpressed between the head 22 or the centering pin 20 and the support 7,
as illustrated in Fig. 1. As can be recognized in Fig. 1, the pressure
surface 28 of the head 22 of the centering pin 20 is slightly spaced from

the elastic element 13. In this position, the substr%te 14 irg7 fi rsﬁ>1 pl aced
upon the support Forwsedeiy ahtheursedsting dhe appasalient dh8dsYRPe I,af'P@e Fo the

centering pin 20 and the axis of rotation A by the centering inclination

or bevel 26 of t"t%rﬁé*iﬁfbin%ﬁiébc%@ion@@ r@tﬂ‘lﬁesiiwenéanbmandlw’ll@éif@@@”t@ t he
substrate 4. Subsequently, the substrate 3 is placed upon the substrate 4,

so that essential ly the GondLidpR AM 4 BhoyThet b élBsks Blepve 1315 atst ead

of applying the a rate 4 after its placenent upon the

support 7, the adnesl ve Co¥ httwstn 5% Mt 2258 € centering pin 20 and the

support 7, as illustrated in Fig. 1. As can be recognized in Flg. 1, the
pressure surface 28 of the head 22 of the centering pin 20 is slightly
spaced from the elastic element 13. in this position, the substrate 14 is
first placed upon the support 7, whereby the subsirate 4 is centered
10 relative to 1he centering pin 20 and the axis of rotation A by the
centering inclination or bevel 26 of the centering pin 20. An adhesive 5
is now applied to the substrate 4. Subsequently, the subsiraie 3 is
placed upon the substrate 4, so ihai essentially the condition shown in

Fig. 1 is achieved.

5
Instead of applying the adhesive 5 to the substrate 4 after iis
placement upon the support 7, ihe adhlesiue could, of course, also be
previcusly -applied to  the su.bstraie 4 or could be appliedto the
substrate 3. The achesive 5 is spplied in such a way thel it s spaced
Z0 from the inner holes of ihe substrates 3,4. In this way, there is formed

a2 free space 30 in ihe region of fhe inner holes of the substraies 3,4



previously, applied to the substrate 4 or could be applied to the
‘substrate 3. The adhesive 5 is applied in such a way that it |Is spaced 20
fromthe inner holes of the substrates 3,4. In this way, there is formed a
free space 30 in the region of the inner holes of the substrates 3,4 s 1 3
JUL 2004 when the substrates 3,4 are disposed on one another, a%3gpyin
Fig. 1. The centering pin 20 is now noved toward the support 7 in the 5
direction of the axis of rotation A The pressure surface 28 of the head 22
of the centering pin 20 cones into contact with the elastic element _ 13 and
presses it firnl ywhgaithstsubbiratesghérare tisposed cn one ehethernay shewn inf id-he
centering pin 20, the elastic elenent 13 is conpressed between the head 22
of the centering pin 20 and the 10 support 7, and as a result expands or

bul ges radially. The peripheral surface 16 of the elastic elenent 13
conforns firmy to the inner holes of the substrates 3,4 and thereby seals
the space 30 between the substrates 3,4 relative to the environnent. The

non i 11 ust rat od. dMPGeCHERAES 16 S0niso roRe Reeiete iohEh R AR &t &t Py
coupled with the support 7, the centering pin 20 is also rqtate bout the
axi s A5 Since thediseelian ef the axieef ratation A iﬁ%PWSﬁU&%Hﬁaﬁ%%\ﬁe@rfﬂ?%@ag
centering pin 20 and the
22 of the centering pin 20 comes into contact with the elastic element
13 and presses it firmly against the support 7. Upon a further
movement of the centering pin 20, the elastic element 13 is
compressed between the head 22 of the centering pin 20 and the
10 support 7, and as a result expands or bulges radially. The peripheral
surface 16 of the elastic element 13 conforms firmly to the inner holes
of the substrates 3,4 and thereby seals the space 30 between the
substrates 3,4 relative to the environment. The support 7 is now
rotated about the axis of rotation A via the non-illustrated drive means.
15 Since the centering pin 20 is rotatably coupled with the support 7, the
centering pin 20 is also rotated about the axis A. Since the elastic
element 13 is fixedly clamped between the centering pin 20 and the
support 7, the elastic element 13 is also rotated about the axis of
rotation A. Since the peripheral surface 16 of the elastic element 13 is

20 conformed to the inner holes of the substrates 3,4, the rotational

movement is also transmitted to the substrate 3,4. The rotational

10
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support 7, the elastic elenent 13 is also rotated about the axis of
‘rotation A Since the peripheral surface 16 of the elastic elenent 13 is 20
conforned to the inner holes of the substrates 3,4, the rotational

novenent is also transmtted to the substrate 3,4. The rotﬁt;ﬁﬂlejlq 10 Lit
Transl ati on of PCT | EPO2I1 02213 filed 01 March 2002 / Al exa c.f %p et al |
Steag HamaTech AG/ AZ. 3416 1 3 JUL 2004 novenent of the support 7 is, of
course, also transmtted directly to the substrate 4 via the support
surface 9. Due to the rotation, the adhesiv ' i d AT ey, ed
between the 5 subswvesean o3ie suppQlt ?Ff‘eoiﬁ%@éésélgﬂwgégp@éy?le 031 it?/gh%o t he
environnment by the elastic elenent 13, air is prevented fromentering

bet ween the subst ggp€said Hvisithe shppirhawfaced.es of the substrates. This
prevents centrifuging effects of the adhesive 5, and furthernore a

formati on of bubbles due to entry of air into the space 30 is prevented. 10
To renpbve the substrates 3,4, which are glued together to forma substrate

di sk, the centeri i n, i N VBtsist iTopesi disbibutEtobetwiernfing. 1.
Due to the el asti Eﬂ{ggfogpefrﬁgaqg) e*&?ﬁ%{‘ﬁ% , 1t also noves into the position

shown in Fig. 1, so that the substratg di res cobyiiwpomn tthe 1.5
suppor & surface o syhElralgs geﬂ-re |%%ﬁe ngcé]% RSl aldd I

environment by the elastic element 13, air is prevented from entering
between the substrates 3,4 via the inner holes of ihe substrates. This
prevents centrifuging effects of the adhesive 5, and furthermore a

formatlon of bubbles due to entry of air into the space 30 is prevented.

10
To remove the substrates 3,4, which are glued together to form a substrate
disk, the centering pin is again.moved into the position shown in Fig.
1. Due {o the elasticily oi’ ihe element 13, it also moves inlo the
position shown in Fig. 1, so that the substrate disk now rests freely upon the
15 support surface 9 and can be removed.

Fiq. 2 shows an slternative embodiment of an apparatus 1 for joining
subsirates 3,4 together. With the embodiment illustrated in Fig. 3, the

same reference numerals are used to the exient that they designate

20 {he same or similzr elements.

1



-Fig. 3 shows an alternative enbodi nent of an apparatus 1 for joining
*substrates 3,4 together. Wth the enbodinent illustrated in Fig. 3, the
sane reference nunerals are used to the extent that they designate 20 the
sanme or simlar elenents. 11 1 3 J Ul 2004 The apparat us 11@”@ } 31is
essentially the same as the apparatus 1 of Figs. 1 and 2. é %@arat us |
has a support 7 with a support surface 9 and a recess 10. Received in the
recess 10 is an elastic element 13. The elastic elenent 13 has a central
openi ng 18 through which extends 5 a shaft portion 24 of a centerin in
20. The cent eri ngThé @pperatys 1roft BigaBliy essrplady the SAMeas g peparas %’?2
centering pin 20 has a centering inclination or bevel 26 that faces away

fromthe support Fgerfase 2, Taedsgiaatusas has preggunre? suttf aseppertisusace aces
the support surface 9 and extends essentially parallel thereto. The shaft

portion 24 10 hase Al #railss!fD.! RecHived ipthdfededs 103 eagip bbrmht 73,
conically wdening portion 32 that is received in the inner hole 18 of the

| ast i I t . Wth t__of ' j [
the i rection of ThE SaSeagBBrE T3 Nep ot EEETid P uRolgh Rufleh Extesgs! "
effects a particularly good expansion of the elasti¢c elenent 13. %@e
functidn of the appshaft portionniZ4rph a septesg: PA) ?—@ cdNeeSEBIFHDY: BTy £ 1S

rotatably coupled with the support 7. The centering pin 20 has a
centering inclination or bevel 26 that faces away from the support
surface 9, and also has a pressure surface 28 that faces the support
surface 9 and extends essentially parallel thereto. The shaft portion 24
10 has, adjacent to the head 22 of the centering pin 20, a conically
widening portion 32 that is received in the inner hole 18 of the elastic

element 13.

With a movement of the centering pin 20 directed in the direction of the
15 support 7, the conically widening portion 32 effects a particularly good

i expansion of the elastic element 13.

The function of the apparatus 1 of Fig. 3 essentially corresponds to the
function of the apparatus of Figs. 1 and 2 and will therefore not be

20 explained again.

12
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function of the apparatus of Figs. 1 and 2 and will therefore not be 20
expl ained again. 12 Lit Translation of PCT /EP02102213 filed 01 March 20021
Al exander Hupp et al ! Sleag HanmaTech AG/ AZ. 3416 13JUL2004 Fig. 4 shows

a further enbodi nrent of the present invention. In the errbod{zgren [ﬁ! Fig. 4
- the same reference nunerals wll be used as in Figs. 1 and Jyld ext ent

that simlar or identical conponents are Ildentified. 5 Fig. 4 shows an
apparatus | for joining together substrat es 3,4 that are gI ued toget her by

an adhesive 5 di sposed between_t ubstrates 3,4. USp khd S
provided with a sUp8oftshoviadi g 8’ ?U%ﬁgﬁ'e u‘?ff@&apreggﬁ1 tl?ih a
substrate 4 can rest. The support 7 has a recess 10 in e su

ort.
surface 9. The suppabtdithers of dipldethevianhe aEfﬁEﬁfLGiE‘Iﬂl{E%QﬁaEtW&l %Pﬁggdﬁé%hani sm
in order to rotate the support 7 about an axis of rotation A The

apparatus 1 is fur#,ggr R PROMededemt that asiosilar erarnigentjmah cOPPONERE HBs a
head portion 122 and a shaft portion 124. The head portion 122 has a

centering incli natll §“ﬂfg4d bevel 126 that faces away ] 5 fromthe support 7.
The shaft portion 9 0 "the centering pin 120 extends through the

5
Fig. 4 shows én apparatus 1 for joining {ogether substrates 3,4 that are
glued together by an adhesive 5 disposed between the subsirates 3,4.
The apparatus 1 is provided with a support 7 having a suppor surface
8 upon which a substrale 4 can rest. The support 7 has a recess 10 in

10 the support surface 8. The supporl 7 is coupled with a non-illustrated
drive mechanism in order 1o rotate ihe supporl 7 about an axis of
rotation A. The apparaius 1 is furthermore provided with a centering
pin 120 that has a head portion 122 and a shaft porlion 124. The head
portion 122 has a centering inclination of bevel 126 that faces away

15 from the support 7.

The shzft portion 124 of the cenlering pin 120 exlends through the
suppor 7 and is roiatebly coupled therewiih, so that il roizies with the
suppori 7 when the lztier is rolated about the axis of rotation A, The

20 cenlering pin is centered relative to the axis of rotaiion A,

—
te



support 7 and is rotatably coupled therewith, so that it rotates with the
*support 7 when the latter is rotated about the axis of rotation A The 20
" centering pinis centered relative to the axis of rotation A. 13 JUL 2004
Provi ded on the underside of the head portion 122 of the centering pin 120
is an elastic chanber el ement 140 that forms a seal ed annulldr JUicHBmber 142
about a portion of the shaft 124. The chanber elenent 140 has an elastic
peri pheral wall 144, the peripheral shape of which 5 essentially

corresponds to the | her al &t ihat es
3, 4. TE\e chanber F éPg‘ Itom"lui'ﬁlll ed?@ﬁoiﬂﬁjg]ﬁeg?%g‘%ﬁﬂ% Pﬁ\bkbrﬁnntlzlg@?jr? any

sui table manner, and is, for exanple, fused ded to th rtion
122 as wel | as td20his Blrnaﬂastp?oﬂh@f@heﬂﬂlfm‘?ﬂtof% H%f"B?rﬁ t‘ﬁ%'egeal 4 Qrghanber

142. In this way, the chanber elenent 140 is also 10 fixedly Ercinnect ed

with the centering.Rider 422 206 5 poftionpoirthiechaf2424f Thﬁéif‘@é'rﬁeér #Hepi n 120
has a conduit 146 that opens into the seal ed chanber 142. The conduit 146

(5 10 communi cald ANl Ll AaBRlpk} &Wsr%#dwmﬁeme\pmhbhamxmm 15

chamber 142 can bé SUpp uid such as, for exanple, air, which
L hads soor atue. of aseeTialy corpassihngk 1E 4G EREe Bl SHETE ol indercndientthen of
substirates 3,4. The chamber element 140 is disposed on the centering
pin 120 in any suitéb!e manner, and is, for example, fused or welded to the head
portion 122 as well as 1o the shaft portion 124 in order fo form the

sealed chamber 142. In this way, the chamber element 140 is also

10 fixedly connected with the centering pin 120.

The shaft portion 124 of the centering pin 120 has a conduit 146 that
opens into the sealed chamber 142.  The conduit 146 is in
communication wilh a non-illustrated pump via which the sealed
15 chamber 142 can be suppiled with a fluid such as, for example, air,

which leads 1o an elastic expansion of ihe chamber element 140.

Th-e function of the apparalus of Fig. will be described in detail

subseguently.

To begin with, the sealed chamber 142 is =1 ambieni pressure, 2nd

hence ihe chember element 140 is in the position shown in Fig. 4.

14



20 To begin with, the sealed chanber 142 is at anbient pressure, and hence
‘the chanber elenment 140 is in the position shown in Fig. 4. 14 1 3 JUL 2004
The substrates 3,4 are brought into the position illustrated in Fig. 4 in
the manner already described above. The seal ed chanber 142 18 jyowjisuppl i ed
wi th conpressed air, so that the chanmber elenent 140 expands radially. The
peripheral wall 144 conforns firmy to the inner 5 periphery of the inner
hol es of the substrates 3,4 and seals a space 30 forned between the
substrates. The support 7 is now rotated about the axis of rotation A as
a result of whi chThesubshatesedeaiabropight 2Bodhe pasitior: bstatedeinekignt M40
are rotated about the axis of rotation AL Due to the tight contact between

the peripheral wajHe ddfhnef alrbgdydesbiied SoelenBht sbéled emembbe 14Birnow
peri phery of the inner holes of the substrates 3,4, the substrates 3,4 are

al so rotated aboug@ﬁ;&g@mg&or{]ﬁ@g%& Ofr Aso TSat Heatdmanermeyaremt 140 t he

support 7 is, of C fansmtied via the support surface 9 to the
substrate 4 and via th adhesi 5 to,th 5 ' i's
uni formy distri bﬁ’t‘%ﬁf“f r?fﬁ?@eexﬁ?tP@”?fi‘ﬁéqqr@%‘gj%%’ﬁfﬁm%ﬂﬁlgqp ﬁﬁé\{ﬁr‘a‘%ner
are glued together. After the gluing, the chanber 142 is vented, so at
the pefipheral waperiphe ofthgdaner hrleeaf MBSUPSIERIFS Bt PRASEHRSPA6R “the
substrates 3,4, so )
formed between the substrates. The support 7 is now rotated about
the axis of rotation A, as a result of which also the centering pin 20 and
the chamber element 140 are rotated about the axis of rotation A. Due
to the tight contact between the peripheral wall 144 of the chamber
10 element 140, and the inner periphery of the inner holes of the
substrates 3,4, the substrates 3,4 are also rotated about the axis of
rotation A. The rotational movement of the support 7 is, of course, also
transmitted via the support surface 9 to the substrate 4 and via the

adhesive 5 to the substrate 3. The adhesive 5 is uniformly distributed

15 between the substrates 3,4, which in this manner are glued together.

After the gluing, the chamber 142 is vented, so that the peripheral wall
144 is again moved away from the inner holes of the substrates 3,4, s0
that the glued substrates are released for removal.

20 |
With the embodiment described with reference to Fig. 4 the chamber

142 was supplied with pressure fluid in order to radially expand the

15
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that the glued substrates are released for renoval. 20 Wth the enbodi nent
-described with reference to Fig. 4 the chanber 142 was supplied with
pressure fluid in order to radially expand the 15 Lit Transl ation of PCT
1EP02102213 filed 01 March 20021 Al exander Hupp et al / St ealg @ﬁ?ﬂﬂ ech AG
1 AZ. 3416 1 3 JUL 2004 peripheral wall 144. Alternatively, @\é

woul d al so be possible for the chanber elenment 140 to have a peri pheral
wal | 144 that, when the chanber 142 is at anbient pressure, presses firnmy
agai nst the inner per| phery of the inner holes of the substr or der
to enable 5 a | cadiehigharal wall 046 mytesnativRly shweyal: dswauld alsp ecﬁﬁﬁ%@ie 142

is provided with an underpressure in order to contract the chanber. For
the application offot the cnateber ekesnerd, 14 to kaymagidripberdlovaleddfighat, whenuse
a vacuum punp that is also in conmunication with vacuum openings in the

support surface 9théQ:rEnSber51&@qs«@taambretnwre@éar@rrpaésse«s fimigdagaingt tie t he
I nvention. In Fig. 5, the sane reference nunerals are used as I1n Fig. | to

the extent that i“{gﬂc@é" eery %?Wié ﬁ*ﬁ]ler?’ll ?s{%&t‘ﬁeaéﬁsg%fjéscafrﬁgrdeﬁo Bhebled

shows an apparatu joining to of substrates 3,

5 a loading and unloading of the substrates 3,4, the chamber 142 is
provided with an underpressure in order to contract the chamber. For
the application of the underpressure, it is possible, for example, to use
a vacuum pump that is also in communication with vacuum openings in
the support surface 9.

10
Fig. 5 shows a further alternative embodiment of the invention. In Fig.
5, the same reference numerals are used as in Fig. 1 to the extent that

similar or identical elements are indicated.

15 Fig. 5 shows an apparatus 1 for the joining together of substrates 3,4

that are glued with an adhesive 5 that is disposed between them.

The apparatus 1 is provided with a support 7 that is connected in a
suitable manner with a non-illustrated drive means in order to rotate the
20 support 7 about an axis of rotation A. The support 7 has a support

surface 9 in which is formed a recess 10.

16
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that are glued with an adhesive 5 that is disposed between them The

-apparatus | is provided with a support 7 that is connected in a suitable

“manner with a non-illustrated drive nmeans in order to rotate the 20 support
7 about an axis of rotation A The support 7 has a support 13uidig 9 in

- which is forned a recess 10. 16 Lit Translation of PCT | EP0O2/02213 filed 01
March 20021 Al exander Hupp et at ! Sleag HamaTech AG 1 AZ. 3416 13JUL2004

Di sposed in the recess 10 is an el astic chanber el enent 240 that is

fixedly connected with the support Ln_an i + JHbehatlsasti c

chanber el enent 2BEPE§ERIBINELECGHS i()és ?Pg%ﬁgﬁp%@?bs%g?{éw 242 " having a

centering inclination or bevel 244. The chanber el emetl’_[t 240 5 has -@_Lé
rface

el astically expanghaile quemniepleer afihviak| supper Rald ABY S& pRE PRInsT
248. The shape of the peripheral surface 248 essentially corresponds to

- the shape of the '%@ﬁ& chah@er elerbéin 23008 traviged with aVigidasperdonionstfZof t he
chanber el enent 2 as an opening 252 that communicates with a conduit

254 in the S”pporhﬁgiggzﬂlhﬁ%ﬁgﬁﬂug@cnﬁ%ﬂ& b Svell P4ZOMAEN: eashavrelaineht 28%hunp i n

order to supply a to a chanmber 256 of the chanber el ement
Fol i owbng. The onbapen Ssaiiay bSndatih peyfnyd) el 248 P Rauerphedi i the
surface 248. The shape of the peripheral surface 248 essentially
corresponds 1o the shape of the inner holes of the substrate 3,4. A
base wall 250 of the chamber element 240 has an opening 252 that
communicales with a conduit 254 in the support 7. The conduit 254

10 i< In communication with a pump in order to supply a pressure fluid lo a

chamber 256 of the chamber element 240.

The function of the apparatus 1 of Fig. 5 will now be explained In the
folloWing. The chamber 256 is at amblent pressure, SO thaet the
15 chamber element 240 is in the position shown in Fig. 5. The substrates
3,4 are lpaded in the manner already described above, whereby the
centering bevel 244 of the chamber element 240 serves for centering
the subsirates 3.4, As soon gs lhe subsirales are loaded, the chamber
256 is supplied with & pressure fluid such as, for example, &ir, sO that
20 ithe peripheral wall 246 expands radially cutwardly. The peripheral
surface 248 of the wall 246 conforms fightly ageinst the peripheral

suraces of the inner holes of the substrates 5,4 znd'sezls a space 30



1 chanber elenent 240 is in the position shown in Fig. 5. The substrates
- 3,4 are | oaded in the manner already descri bed above, whereby the
centering bevel 244 of the chanber el enent 240 serves for centering the

substrates 3,4i. As soon as the substrates are | oaded, Eﬁs.gh@hn@m 256 is
- supplied with a pressure fluid such as, for exanple, air, 20 the
peri pheral wall 246 expands radially outwardly. The peri pheral surface 248
of the wall 246 conforms tightly against the peripheral surfaces of the

i nner holes of th strates and._s S ke 2004
forned between th ”§‘§ Seetieen 45Ublsrt|'«§1%$u§az{jrtﬂjiéga o@ﬁr istyantjogg rf;tgbout t he
axis of rotation A, as a result of which the cha ?eﬁr% Zégmcﬁ{u ch Is
fixedly connect edalkuiﬁhelﬁeﬂss@qu@éﬂtlon% 7% adeset PH ‘-‘é‘d” s I AN
nmovenent is also transmtted via the chanber element 240 5 to the

substrates 3,4, spag haltick hefhadesomected wib the sdpppbiels e irlsie dtHemis
uni formy di strl buted and the substrates 3,4 are glued together. After the

gluing of the sub r%?n?m@méﬂ?% @ws%Sﬁaﬁen%uudamewhahmeawiemenbm he
chanber 256, so t at t he peripheral wall 246 is again noved back into the

gﬁﬁ'st Irg»? esg,o‘s“ﬂ ! -?@Fg'%sﬂiétrgpqsa% g?& qﬁételﬁeaad‘f‘leggl'& DQihe diskdsegmuetedeas a

expansi on o peri pheral wall 246, ribs
or Straps can'be provlded | Lie,|OLPELOF Of e SIS, J6s Agbneemnect

After the gluing of the substrales 3,4, the pressure fluid is withdrawn
from the chamber 256, so that the peripheral wall 246 is again moved
back into the position shown in Fig. 5. The substrates 3,4 can now be

10 removed as a substrate disk.

To ensure a radial expansion of a peripheral wall 246, ribs or siraps
can be provided in the interior of the chamber 256 that connect the
rigid upper portion 242 with the support 7 and prevent a movement of
15 the rigid upper portion 242 relative {o the support 7. The chamber
element 240 can also be brought into the position shown in Fig. 5 by
applying an underpressure, and can be radially expanded by

venting, as was described zbove with reference to the
embodiment of Fig. 4.

20
The invention was previcusly described with the zid of preferred

ernbocdimenis ¢f the invention without, however, being limited to the



rigid upper portion 242 with the support 7 and prevent a novenment of 15 the
*rigid upper portion 242 relative to the support 7. The chanber el enent 240
can al so be brought into the position shown in Fig. 5 by applying an

under pressure, and can be radially expanded by venting, as was descri bed
above with reference to the enbodinment of Fig. 4. 20 Thel1@négriilion was
previously described with the aid of preferred enbodinents of the

i nvention w thout, however, being limted to the 18 13JUL2004 concretely
descri bed enbodi rents. For exanple, the elastic element of Figs. 1 to 3
can be fixedly couplceetel thscrited appodimeants/ or ot aeamplmttaeisiastis ﬁ’em?“iny
sui tabl e manner. Instead of providing a centering pin that extends through
the el astic el emegt Figs. SERar dtsarebentixddly amouglad alito the spppertdeddohdbe
presses against a surface of the elastic element that faces away fromthe

support in order %%‘?ﬁ'?@{pﬁﬁf“ygﬂ sgflgb@ ﬁwﬁnn@%pﬁf{%@eéﬁléf?%ﬂg-a soctering

el enent need not couplled wth the suppor The el ement s

embodi ment s 10 ¢ RRnERRLRengS BN BR Rt SR8 sBBl e Mgt Codner

5 also be provided that presses against a surface of the elastic element
that faces away from the support in order to compress and radially
expand the element. Such an element need not be rotatably coupled
with the support. The elements described with reference to one

embodiment can also be used in the other embodiments fo the extent

10 that compatibility is provided.

19
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Lit, Transl ation of PCT 1EP02102213 filed 01 March 20021 Al exander Hupp et
-at /| Steag HamaTech AG/ AZ. 3416 1 3 J UL 2004 Patent Clains 5 10 15 1.
Apparatus for the joining together of substrates, which have an inner
hole, to forma substrate disk , with an expandabl e elenent t hat can be
Introduced into the inner hole of at least two superinmposetddlUbdiliat es,
whereby the elenent is expandable to such an extent that it cones info
contact with the inner holes of both substrates and cl oses off an
internedi ate spare formed between the substrates relative, to the
environment, with a substrate support Rateit Glaimot at abl e about an axis of
rotation perpendicular to the support surface, and with a centering pin
that is rotatably coupled with the support and is novable relative to the
support in the direction of the axis of rotation whereby the elenent is

di sposed between the s 'rsﬁarr%ﬁﬁ fEFW o‘im %ﬁger gﬁg@@uaﬁ& Riiflch diade ias

conpr essi bl e t her ebet App ara us ing to claim1, characterized
'n that the efenent | S|n1rr1711351rdi'|c»h-3 1oa¥rc1>rr% aaéJBs?ra{Lpdf%L' al. . with an expandable
5 element that can be Introduced into the inner hole of a1 least two

superimposed substreies, whereby the element is expandable io
such an exient that it comes into contact with the inner holes of
both subsirates and closes off an inlermediate space formed
between the .subsirates relaﬁve- io ihe environment, with a
10 subsirate support that is rotalable about an axis of rotalion
perpendicular to the support surface, and with a centering pin
that is rotatebly coupled with the support and is movable relative
1o the suppbrt in the direction of the axis of rolation, whereby the
element is disposed between the subsirate supporl and the

15 centering pin, and is compressible thefgbehy_gen.

2. Apparatus according 1o claim 1, characlerized in that the

element is mace of an elasiic maierizl

20 Apperaivs according to claim 1 or 2, characierized in that the

[£4)

element is expandzable by the application of pressure.

20



20 3. Apparatus according to claim1l or 2, characterized in that the
elenment is expandable by the application of pressure. 20 13JUL2004 5.
Apparatus according to claim4, characterized in that one part is a
substrate support that is rotatable about an axis of rotati?z

per pendi cul ar to the support surface. 5 6. Apparatus accordi duigm%ne of
the clains 4 or 5, characterized in that the other part is a centering pin
that is rotatably coupled wth the support and is novable relative to the
support in the direction of the axis of rotation. 10 7. Apparatus
accordi ng to one ®f thappaetesiaogordira) fsclaihd; ahamcteretd in thehone iparies enent
is an elastic ring. 15 8. Apparatus according to claim7, characterized in

that at least one of Lhgng Tté_shpﬁoﬁ $20ii§ 3blayatie deiH NP eidd oh rbtatibn for
expanding the ring, is |ntr0(?umb e into a central hole thereof. 9.

Appar at us accordi ng tOBé'lrﬁaein}'C{’rl]%[%q%?%pﬁégﬁgﬁ%ég‘d in that the centering

pi n extends through a ring. 20 10. Apparatus according
to one of the preceding clains, characterized in that the elenment is an
el astic chanber that can be supplied with pressure.

5 6. Apparatus according to one of the claims 4 or 5, characterized in
that the other part is a centering pin that is rotatably coupled
with the support and is movable relative to the support in the

direction of the axis of rotation.

10 7. Apparatus according to one of the preceding claims,

characterized in that the element is an elastic ring.

8. Apparatus according to claim 7, characterized in that at least
one of the parts has a conically widening portion that, for

15 expanding the ring, is introducible into a central hole thereof.

9. Apparatus according to claim 7 or 8, characterized in that the

centering pin extends through a central hole of the ring.

20 10. Apparatus according to one of the preceding claims,
characterized in that the element is an elastic chamber that can

be supplied with pressure.

21
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21 Lit Translation of PCT 1EP02/02213 filed 01 March 2002 ! Al exander

et al / Steag HarnaTech AG 1 AZ 3416 1 3 JUL 2004 peri phery of the inner

hol e of the substrates when the chanber

a, Apparatus according to one of the preceding clains,
t hat the el enent

Hupp

pressure is at anbient pressure. 1
$ charactﬁ ized in

is fixedly connected to a rotatable substrhadels @%ort. 22

periphery of the inner hole of ihe substrate

s when the chamber
. pressure is at ambient pressure.

10, Apparaius according o ©

ne of the preceding claims,
characterized in thal the element is fixedly connecled to a

rotatable subsirate support.

22




