;.e3ellp /nzz[d\~Z] 8 6n_T OO Apparatus for Joining Substrates Together The
present invention relates to an apparatus for joining together substrates,
whi ch have an inner hole, to forma substrate disk or wafer, 5 and incl udes
an expandabl e el enent that can be introduced into the inn t

| east two superinposed substrates. Such an apparatus for Hﬂma@ml mm\
together of disks to forma CD or DVD is known, for exarrp

US-A-4,877,875. Wth this known 10 apparatus, a centerl ng pi n*$P¥%%r ovi ded
that prior to the joining togeth i ntroduced into the
respective inner hole of t/PRABE Jogethelhcm rel ative to
one another. During the joining toget her the substrat es are rotated in
order to 15 uniformy distribute an adhesi ve material that is di sposed
between them To prevent a slippage between the substrates, which would
adversely affect The pmisenhdnierdiehheslat@soteesn dpparatubstor ajo@sngnisgether
rotated synchronously. Wth the known apparatus this is achieved via a

frictional connec§ilsdirdles WRidhtHiResdiPmnerheR, to ForiMatsubBiatldisk orinefe?0 are
pressed so strongly agai nst one anot her that they rotate in common. 1 Lit

Transl gtion of P 3e al |
St eag élamaTech Agglaﬁ&gé%%% &sél%rbgeslé@hg& ?r%?s??aé‘réégﬁﬁg&%egd;ﬂ‘p tﬁ%f t he
substrates, however, E}Fre r sutt t he @robl eW h fhe substrates nust

al ready be broughf"Meh8'& ﬁ?s PotIPEEMPAFRAHPHAIS ri buti on of the
adhesi ve between them which adversely affects the d| stribution of the
adhesi ve. Furthernore, 5 all nechanical conponents of the apparatus nust
have such a strong design that they can resist the nechanical | oading
during the pressi Bychaeapparatuhifohthes jaisingdopetiter cafsdisks do fome aatdaoat us.
Furt her nore,

DVD is known, for example, from US-A-4,877,875. With this known
10 apparatus, a centering pin is provided that prior to the joining together
of the substrates is introduced into the respective inner hole of the

substrates in order to center them relative to one another.

During the joining together, the substrates are rotated in order to
15 uniformly distribute an adhesive material that is disposed between
them. To prevent a slippage between the substrates, which would
adversely affect the joining-together process, the substrates must be
rotated synchronously. With the known apparatus this is achieved via
a frictional connection between the substrates, in that the substrates
20 are pressed so strongly against one another that they rotate in

common.
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t.here is the danger that air penetrates via the respective inner holes into
the gap forned between the substrates, as a result of which 10 bubbl es can
result on the inner edge of the adhesive. From EP 0 833 315 A an apparat us
pursuant to the introductory portion of claim1 is furthernore known. 15
Proceeding fromthe known apparatus, it is an object of the present
invention to provide an apparatus for the joining together of substrates,
whi ch have an inner hole, to forma substrate disk or wafer, with such
apparatus ensuri

si nmul t aneous r ot %? %F%Uﬁgm hé{ﬁ?ﬁ"‘pﬁg@%ﬂ?ﬁ;ieﬁaﬂg%%%hﬁgegqqgﬁrv«ﬁ,&bg&e@gre 20

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

af or ement i oned t yi§8Ults the Rroplesn dnalnine: subsifates must gJradypbe braught ke 2 Lt
Transl ati on of PCT /EP02/02213 filed 01 March 2002 | Al exander Hupp et al /
St eag HamaTech AGaontagt pdacto ai wnitarmhdistrimftionhef thebedhasive iketwrparitam, e t o
such an extent that it cones into contact with the inner holes of both

substrates and seahighoddvareslgsafficts the distributiedi oft thesguiesivieor Fathbenoregn t he
substrates relative to the environnent. By expanding the elenent, it cones

into 5scontact Wélhrﬁé&ﬂﬁahf&&?%ohfﬁoﬁ%nﬁ of 2 §M§hﬁ'hflﬁ§ ﬁﬁsﬂﬂﬁv@%@%h%sﬁon%
si mul taneous transm ssion of a rotational novenent of the elenent to both
substrates, so thgaf.. r I ve t t her.
The substrat os. ar Soual HeEEy hEleSh B TIHRIR todé shifa Re 31EsdtES

t oget her of the substrates.i,s,ensured. At the s tinme, the_10

oot e at e spacOBHIaT Mish 16 I igtt hoscrol 158 dnattatuss  EMBBeRmaser
relative to the inner hole, thereby preventing air fromentering into this
region. This previhere igdhe danggr dbatedir aenstrates vie theneaspestiyg dnarshalesposed
bet ween the substrates, and al so prevents bubbles on the inner edge of the
adhesi ve. 15 into the gap formed between the substrates, as a result of which

10 bubbles can resuit on the inner edge of the adhesive.

From EP 0 833 315 A an apparatus pursuant to the introductory portion

of claim 1 is furthermore known.

15 Proceeding from the known apparatus, it is an object of the present
invention to provide an apparatus for the joining together of substrates,
which have an inner hole, to form a substrate disk or wafer, with such
apparatus ensuring in a straightforward and economical manner a
simultaneous rotation of both substrates during the adhesion process.

20
Pursuant to the invention, this object is realized for an apparatus of the

aforementioned type in that the element that is introducible into the

2
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Pursuant to a particularly preferred enbodi ment of the invention, the
elenment is nade 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 elenment is preferably expandable by the 20 application of
pressure. 3 Lit Translation of PCT /EP02102213 filed 01 March 2002 /

Al exander Hupp et al / Steag HamaTech AG / AZ. 3416 Pursuant to a
preferred enbodi nent of the invention, the elenment is conpressible between

two parts that are nov Ie at i t0 one ano in order to a

radi al expansi on BYEfHRO @I%{nﬁ}ﬁ § }{]Sté%tﬁt b?c?xwrfci‘?qﬁ?léol e a&eﬁrﬁmﬂb ﬁ t he
i nner holes of the substrates. In this 5 connection, one part is preferably
a substrate suppof®mesdnta eontactwvisibithe imenholas @fxb@hr%#bﬁtfﬁtﬁscﬁmdaﬁeﬂé arhe
support surface. The rotatable substrate support, upon which one of the two
substrates rests, closdaceff aheirftenmexﬁateha:paaeefdrnmdsrheltWeeln bthet Isabsiratesnt
for rotation of the substrates, since a transmssion of force to the

rotational novenepdlative 1 i %@iv%iﬁﬁh@h?d By ébqﬁd?ﬂlﬁ%mblerﬁéﬁtf #Comdentpt her
part is preferably a centering pin that i's rotatably coupled with the

supports and is ”Dgéma%tr@gﬁt kS Fn‘ﬁeP hﬁol%EDB?rLe' s Jar 3@%{ e&ﬁ 08nHled hE axi s

of rotation in order to abl e ress the expan enent .
Pursuant to a prefer d enbo of t ent i an t he, e

elastic ring that S'QY adlﬂ°é’|S|SF'é%EB'§ﬁ'8Qb?faf%tFYB"@ MRYement Qh ' Lﬁ%&ﬂ&e
space between the substrates. To ensure a good radi al expansion of the
el enent, at | east Qﬂbs'éh"s'[féﬁés’p%ﬁ ltréatﬁF‘@Y@f%llﬁ‘Ptﬁt%W%Phtf@ﬂ?%%lYIr9|aWQlé‘P|i°ﬁ§

portion that for expansion of the ring is introducible into a 20 central

hol e thereof. Theapethesrilhg pibstigtes areatrgured against slipragsh sa tbeha pzdpearol e
of the ring in order to fix the ring and enable a coupling of the centering
pin with the suppoiningdtogetherrafnthleasutsstratés RCEnSnfed?/ A22hE darhedind, thier ch

2002 | Al exander Hupp et al | Steag HanmaTech AG / AZ. 3416
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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Rursdant to an alternative enbodi nent of the invention, the elenent is an
el astic chanber that can be supplied with pressure in order to enable a
pneumati c or hydraulic expansion of the elenent. Pursuant to 5 one

enbodi ment of the invention, the chanber wall has a snmaller outer periphery
than the inner periphery of the inner hole of the substrate when the
chanber pressure is at anbient pressure. By applying a pressure nedium the
chanber can be expanded when the el enent is disposed in the inner holes of

hac o Larger out drumuanbi A, Blbiateeribdfbief of Wb URon 18, ARARREG oo

t he substrates when the &’5}3 er pressure s at anbient reSﬁur,e. To
i ntroduce the el FRIAPESSIYE (hRIWERAW Rastsy thathare JpeYatie e elakivee 1R Haffber i s

first supplied with an underpressure in order to contract it. The advantage
of this 15 enbodianathet i arar taachieveimradial expanrsion of thenalementiin eratast e,
can al so be used for holding the substrates upon the rotatable support. An
addi tional el enenwith dhe appéryperipterpadithe viengr kolesraf thersuistratesyi ni this
Pursuant to one particularly preferred enbodi nent of the invention, the 20

elemeny is fixedlyporfiieaen! e Watrthisgprefdrabigld substester fpporliiallid rotBtadlgler to
achi eve a synchronous rotation of the elenent and the substrate support, as

well as of the s ; [ : [ f /0 ' 01
March 2002 / Al e%&g%ﬁa&bé&&%‘?"@&@eg% tﬁén@?@@ﬁi@%& ﬁ%g&tbi@ﬁe
invention is partigularly suitable for the ufacture of optical data
carriers such as,SlfQ[Wraé?éHBP%,’ RN WB\?BS?”%,G t&focsu%st':larji%s? @nrleldHﬁe% |1
be expl ai ned subsequently with the aid of preferred enbodinents with
reference to the B€al@rReS;thahcia fransmitegr R¥i Higs elemgnt far setedipat ok the
cross-sectional view of an inventive apparatus in a receiving position;
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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Fig. 2 a schematic cross-sectional view of the apparatus of 10 Fig. 1 in a
hol-ding position; Fig. 3 a schematic cross-sectional view of an apparatus
of the present invention pursuant to a second enbodinent; Fig. 4 a
schemati c cross-sectional view of an apparatus of the present invention
pursuant to a third enbodinent; 15 Fig. 5 a schematic cross-sectional view
of an apparatus of the present invention pursuant to a fourth enbodi nent.
Fig. 1 shows a schematic cross-sectional view of an apparatus 1 for joining
t oget her substrates 3,4, which each have an inner hole. In the 20 fig.,
illustrated between the substrates 3,4 is an adhesive |ayer 5, which, as

w Il be described in greater deta|I bseguentl IS unlfornty d|str|buted

bet ween t he subst P#fe@aM ta a5 tqmat\r%g et ¢f thetipyertion, it elamentrs

[/ EP02/ 02213 filed 01 March 2002 / Al exander Hupp et al / Steag HamaTech AG
| AZ.3416 The appaelastic chamiberathalpgar He7 supplied withopeessore inborger tthe
axis Avia a non-illustrated drive nechanism The support 7 has a support

surface 9 upon whephblel® pRebiiatialor hfdrmit xpahsibawdthé BRnsemp PursdanmtitoFi g.
1l is 5illustrated such that it has smaller peripheral dinensions than does

the substrate 4, Hig srbfARfent of e Fhl\/éﬁhéh”“tﬁefchﬁnﬁ)@m/a?lrhé@é%%all%?bbf&?er al

di nensi ons than does the substrate 4, "so that the substrate rests
conpl etely upon t o f e
provi ded with vacggﬁﬁ@g@ r}?@s ﬁﬁ‘ ;?R/ﬁ @}%pﬁg? at eg'% 8’9gf@§PB§ﬁaetelo

f hol h I h 7.
A'ternatively. afﬁ&r@aﬁﬁﬁkhé%psﬁlpﬂe%s@sﬁgﬁaﬁt %mriﬁﬁréé? Ry epeEls
having a vacuumring upon which the substrate 4 rests and is securely held.
15 Formed in the PIgAsore medivag she chamber sgade expandad wheniheslepeaet isl

shape that corresponds to the inner hole of the substrates 3, 4. Received
in the recess 10 dispased! astthe @lrmmehdles3of nht isabsteates] | yPursuant to an

10 alternative embodiment, the chamber wall has a larger outer periphery
than the inner periphery of the inner hole of the substrates when the
chamber pressure is at ambient pressure. To introduce the element
into 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 that a vacuum source is used that, for example, can
also be used for holding the substrates upon the rotatable support. An

additional element for applying a positive pressure can be eliminated.

Pursuant to one particularly preferred embodiment of the invention, the
20 element is fixedly connected with a rotatable substrate support in order
to achieve a synchronous rotation of the element and the substrate

support, as well as of the substrates.
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gui deéd by a shoul der 14 of the recess 10. 20 The elastic elenent 13 has a
peri pheral surface 16, the peripheral shape of which corresponds to the
shape of the inner hole of the Lit Translation of PCT /EP02/02213 filed 01
March 2002 | Al exander Hupp et al | Steag HamaTech AG / AZ. 3416

substrates 3,4. The elastic elenent 13 has a central opening 18 that is
centered relative to the axis of rotation A of the support 7. The apparatus
1 is furthernore provided 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 element 13, and is rotatably coupled with the
support 7, for exanple via a splined connection, in order to be rotated
about the axis A The épensianis partosargiiigble for themanyfeeiure gf prtical data

di spl aceably held relative to the 10 support 7 in the direction of the axis
of rotation A Thearfiesdsith a$, fohexamplee ODyy OWDs,ADVRs, dicsposed on that side
of the elastic elenent 13 that is opposite the support 7, so that the

el astic 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,
whi ch taces away p : I I

whi ch Faces t he Sﬁlﬁ%gﬂé@ogﬁgmg% g%@'?@%%ﬁ@ﬁ@“gﬁ gﬁieleaﬁ;()i: ﬁ?%ﬁ%%ort
surface 9, and whic as will. be_.described bs ent . for
conpressing the e?@E’PPE“%W&Mm rei%r_engﬁ tq.ﬁbe atj?ﬁwﬁ&%rﬁwq Wetﬁggﬁg\?'g}ggs 1 will
now be explained in greater detail with reference to Figs. 1 and 2. 8 Lit
Transl ati on of PCT /EPDI® 32283 schegtic1 avaseRectianal / VNV‘gxﬁﬁd@F mysptiee al /
St eag HamaTech AG / AZ. 3416 For | oadi ng and unl oadi ng t he apparatus 1,

t he support 7 and the apparatus in a receiving position;

Fig. 2 a schematic cross-sectional view of the apparatus of
10 Fig. 1 in a holding position;
Fig. 3 a schematic cross-sectional view of an apparatus of the
present invention pursuant to a second embodiment;
Fig. 4 a schematic cross-sectional view of an apparatus of the
present invention pursuant to a third embodiment;
15 Fig. 5 a schematic cross-sectional view of an apparatus of the

present invention pursuant to a fourth embodiment.

Fig. 1 shows a schematic cross-sectional view of an apparatus 1 for
joining together substrates 3,4, which each have an inner hole. In the
20 fig., illustrated between the substrates 3,4 is an adhesive layer 5,
which, as will be described in greater detail subsequently, is uniformly

distributed between the substrates 3,4 by rotating them.
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centering pin 2 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 elenment 13. In this position) the substrate 14 is first placed
upon the support 7, whereby the substrate 4 is centered 10 relative to the
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 substrate 3 is placed upon the substrate 4,
so that essenti al Thetappacatudilt hama sdpparti/that i. rotatableaatvoul \thel axissA vigsa ead
of applying the adhesive 5 to the substrate 4 after its placenment upon the
support 7, the adhesiilistated driveimeshanism. alheosippart \Hasus lsyppbracaefaogon
the substrate 4 or could be placed upon the substrate 3. The adhesive 5 is

applied in such agwgbniWhfchitheisubsRaees redts! Wfﬁdu@ﬁ thBReppBRI 2h Ply. Uhs
substrates 3,4. In this way, there i1s forned a frée space 30 in the region

d
f theci hol t ' [
O onr oS, 1P ySlrCe PR S Sndis eontranAh e RedhaRhes e
/| AZ. 3416 when th b t 3 di d th
0 Fio 1. The centisstalg %ithe Sheport Mt GaRs e GBI Perhal e s
direction of the axis of rotation A. The pressure surface 28 of the head 22

of the centering Bimensionpiran dees thensukstraig th sthéhatl thet subsdratechiests and

presses it firmy against the support 7. Upon a further novenent of the
centering pin 20, complatelysipan teesupportl Suiface: 8 nprhes seppdrt sugface Shearnbad 22
of the centering pin 20 and the 10 support 7, and as a result expands or
bul ges radially. phsvidsd Withe/s@uum 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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surfdce 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 support 7 is now rotated about the
axis of rotation A via the non-illustrated drive nmeans. 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 elenent 13 is
fixedly clanped between the centering pin 20 and the support 7, the elastic

el enment 13 is also rotated about the axis of tation A Since .

e | pher al Surt acsibsgais s Ditelaic Sement 14555 & G APEMRGLS Dt it
inner holes of the substrates 3,4, the rotational novenent_is also
transmitted to tHeentensskrelativedodhe anis ofsotationfapf the sUpPoTY &nsl ati on of PCT
[/ EP02102213 filed 01 March 20021 Al exander Hupp et al / Steag HamaTech AG 1

AZ. 3416 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 adhesive 5 i sThibbpardtys dii§ Fliniathrite PROVIBEH withea 2ehtehinlgfih @9 aving Si nce
the space 30 is sealed relative to the environment by the €l astic el enent

13, ait is preve rom: rg ; S t @@6 i i nner
hol es %f t he subgé ﬁg?égmﬁggaﬁgﬁéﬁgméﬁ tgﬁﬁ%% ec?@oéfz\at%géﬁﬁesi ve
5, and furthernorg a forjmatio f buhbl es, d to entr f air i,nto the
Space 30 is prevelliaigh 165 ¢entealuonening 18, d the eldstics elgmeat, 13, angl iR
together to forma wafer, the centering pin is_again noved into the

posi tion shown i nfotatgbly; coppled: withdhe| adppart 15 &r examplendar a1splined ) so
noves into the position shown in Fig. 1, so that the wafer now rests freely

upon the 15 suppotanragtibacin erdentb barrotated aboutthe &ig A B edromonawith the
alternative enbodi mrent of an apparatus 1 for joining substrates 3,4

together. Wth thsuspohodi nFhe tentefing Pie R0 & Hisplacdablyhhekiaratativef €5 ¢nee
nunerals are used to the extent that they designate

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 9, 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.
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20 the same or simlar elements. 11 Lit Translation of PCT | EP02102213
filed 01 March 2002 / Al exander Hupp et al / Steag HanmaTech AG | AZ. 3416
The apparatus 1 of Fig. 3 is essentially the sanme as the apparatus 1 of
Figs. 1 and 2. The apparatus 1 has a support 7 with a support surface 9 and
a recess 10. Received in the recess 10 is an elastic elenment 13. The

el astic elenent 13 has a central opening 18 through which extends 5 a shaft
portion 24 of a centering pin 20. The centering pin 20 is rotatably coupled
with the support 7. The centering pin 20 has a centering inclination or
bevel 26 that faces away fromthe support surface 9, and al so has a
pressure surface 28 that faces the support surface 9 and extends

essential |y paralffen loasingtand wnlpaging the @ppasatusal,1thessppadj dcand the) t he
head 22 of the centering pin 20, a conically w dening portion 32 that is
recei ved in the icerderihngpin 2&refposiienetaslative ¢b emerdnctBer Wthe directiveoént of
the centering pin 20 directed in the direction of the 15 support 7, the

coni cal Iy wi deni ngepg¥is idpofktion! A 6§ lsBich Py that & éldéﬂé(blém@ﬁf‘?rBQ@ et the
elastic elenment 13. The function of the apparatus 1 of Fig. 3 essentially

her of Bre. not %2“@%‘“8%2@ Ee%”‘”aetge@.eﬂ%"ﬁgéﬁt%@#ar% %??‘8#“@?9'8&9?%98‘5'7%2213

filed 01 March 2002 / exa Hu [, Ste HanaTec 3416
Fig. 4 shows a fusd SHURASE I Fla Y, As il B FERYTTREY fMhFign - the
enbodi mrent of Fig. 4 the sarre reference nunerals will be used as in Fig

1
and 2 to the extcPfiessurd surace 28e0foine; bra Le0f thengaiienng pit £0; Iaewghﬂyed 5

spaced from the elastic element 13. In this position, the substrate 14 is
first placed upon the support 7, whereby the substrate 4 is centered
10 relative to the 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 substrate 3 is
placed upon the substrate 4, so that essentially the condition shown in

Fig. 1 is achieved.

15
Instead of applying the adhesive 5 to the substrate 4 after its
placement upon the support 7, the adhesive could, of course, also be
previously placed upon the substrate 4 or could be placed upon the
substrate 3. The adhesive 5 is applied in such a way that it is spaced
20 from the 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
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Fig. 4 shows an apparatus 1 for joining together substrates 3,4 that are

gl ued together by an adhesive 5 di sposed between the substrates 3,4. The
apparatus 1 is provided with a support 7 having a support surface 9 upon
whi ch a substrate 4 can rest. The support 7 has a recess 10 in 10 the
support surface 9. The support 7 is coupled with a non-illustrated drive
mechani smin order to rotate the support 7 about an axis of rotation A The
apparatus 1 is furthernore provided mith a centering pin 120 that has a
head portion 122 aH ?Bshaégggo 4. Th head ion 1%%3 as g
centering inclina¥8R te 'SP8§@ OR3P @0 FbA% HPWLbol% 7.
The shaft portion 124 of the centering pin 120 extends through the support
7 and is rotatabl ¥ 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 Lit Transl ation of
PCT / EP02102213 filed 01 March 2002 / Al exander Hupp et al / Steag HamaTech

AG /| AZ. 3416  Prpuédeshtefing hsinupdekshew aloviedetdvemd Bes tsuppok2? of thée
centering pin 120 is an elastic chanber elenent 140 that forns a seal ed

annul ag chamber 1digo 4RAUAF tAelBid Pf’r‘bﬁﬁoﬁ Re ﬁi@{)ﬁeséaf’e fJﬁFﬁcé:QQ’B:P%V% ﬁc‘i“i‘”t

140 has an elastic perip eral t he periphera

Cubstrates 3.4, o0 Chisisepstieh i 2 5fes R foRact Hin fe ol Feflerd

120 in any surtabl manner, and, i for exa fused_to the hea ort| on
122 as well as to Sh%”@h%ﬁetssﬁ%r'f|fi$fm|![239§'ﬂ3tgﬁlﬁer3%p@%rmt 8084 amber
142. In this way, the chanber elenent 140 is also 10 fixedly connected with
the centering pi nmbyemerhie ofhtifer ganteningy pipg 8%, the elestier e?égn@itn 1B20shas a
passage 146 that opens into the seal ed chanber 142. The passage 146 is in
comuni cation wi t bompressed! betweert ¢e hean 22 cofmthec behtegingepine@01and ftheber

142 can be supplied with a fluid such as, for exanple, air,

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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which |l eads to an el astic expansi on of the chanber el enent 140. The
function of the apparatus of Fig. wll be described in detail subsequently.
20 To begin with, the seal ed chanber 142 is at ambient pressure, and hence
t he chanber elenent 140 is in the position shown in Fig. 4. 14 Lit

Transl ation of PCT 1EP02102213 filed 01 March 2002 / Al exander Hupp et al !
St eag HamaTech AG / AZ. 3416 The substrates 3,4 are brought into the

position illustrated in Fig. 4 in the manner al ready descri bed above. The
seal ed chanber th ress d.air t hat ..t he, chanmber
o) onent 140 exparrﬁQV%aﬁﬁvPﬂﬁ'% SR 15 o BERYeRa FIsS RararafiBe iy e o
the inner 5 periphery of the inner holes of the substrates 3,4 and seals a

space 30 fornmed DBIORSEE tvéa thasyrrareeurtage®.support 7 is now rotated about
the axis of rotation A, as a result of which also the centering pin 20 and
t he chanber el enent 140 are rotated about the axis of rotation A Due to

the tight contact between the peripheral wall 144 of the chanber 10 el enent

140, and the innebu@do thdeotgtior, theadhesive HiE asifarly distsbutet hetwsedthe t he
substrates 3,4 are also rotated about the axis of rotation A The

rotatignal moveneiihsfatdd1e3 3UPPSirce’ the: sﬁécéoyﬁ)s% FHated  Felthe ttbe@hé" a
the support surface 9 to the substrate 4 and via the adhesive 5 to

bstrate 3. Th
Subst rat es 3, 4 v AEnenti, Tt Besfe BemEhEly Pﬁdiﬁaééeﬂ%@ﬁ%%ﬂé&gr% g,
e TR 42 e e, A R AT Tl i 8
substrates are released for renoval. 20 Wth the enbodi ment described with
reference to Fig.PlévERts eRatlrifkging seffegis ofuths iaghesivenSpaads urthermere a n

order to radially expand the 15
formation 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
wafer, the centering pin is again moved into the position shown in Fig.
1. Due to the elasticity of the element 13, it also moves into the
position shown in Fig. 1, so that the wafer now rests freely upon the

15 support surface 9 and can be removed.

Fig. 3 shows an alternative embodiment of an apparatus 1 for joining
substrates 3,4 together. With the embodiment illustrated in Fig. 3, the
same reference numerals are used to the extent that they designate

20 the same or similar elements.

11
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Lit Translation of PCT /EP02/02213 filed 01 March 2002 / Al exander Hupp et
al -/ Steag HamaTech AG / AZ. 3416 peripheral wall 144. Alternatively,
however, it would al so be possible for the chanber el enment 140 to have a
per.i pheral wall 144 that, when the chanber 142 is at anbient pressure,
presses firmy against the inner periphery of the inner holes of the
substrates. In order to enable 5 a | oadi ng and unl oadi ng of the substrates
3,4, the chanber 142 is provided with an underpressure in order to contract
t he chanber. For fhe appli.cati .of _.the underpressure, it is possible, for
exampl o to use arUecRBREa GHES 3 45 SpsEh U5 Rtfecas thsh SBRRTUSL Bhm
openings in the support surface 9. 10 Fig. 5 shows a further alternative
enbodi nent of t heFigavérando?. The appgarats ‘tg Ras a=guppost & wiihica sHppett suEaeg e
used as in Fig. 1 to the extent that simlar or identical elenents are

i ndi cated. 15 Fi g9 andsheewessn (apReceived irltHeorecebe 10ds mnnglastigelengent di3.
substrates 3,4 that are glued with an adhesive 5 that is disposed between

them The appar at VRe bldsticilomiered3 Wakfa certkitpPEhING 181 8Hrolgh WdidIeekteddsn a
suitabl e manner with a non-illustrated drive neans in order to rotate the

20 supgort 7 abou%l %ﬁ"ﬁ’ﬁ%@ 240bY eaq@rinérgﬁlr_{sE@poﬁ'he7c$iﬁ§riﬁ%]§blﬁgﬁ lis

surface 9 in whic a recess it Translation
[/ EP02/ 02213 filed Q1 rch 2002 |/ exander ppret al ./ .Stea maTech AG
Sz 3416 b spodatably ERubRd;wle Y BUSEG ot 20T Bniering B SRR
that is fixedly connected with the support 7 in_any suitable pmanner. The
el astic chanber eF@MEANG2nglination g ikevel w6 thal facgsdawppdromothe sHPpa
having a centering inclination or bevel 244. The chanber el enment 240 5 has
an el astical |y expanfatehPe apdralphdasl a pa¢ssuraGurfage 2ththat fpees pineisapperir f ace
248. The shape of the peripheral surface 248 essentially
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

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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corresponds to the shape of the inner holes of the substrate 3,4. A base
wal | 250 of the chanber elenent 240 has an opening 252 that communi cates
with a passage 254 in the support 7. The passage 254 10 is in comrunication
with a punp in order to supply a pressure fluid to a chanber 256 of the
chanmber el enent 240. The function of the apparatus 1 of Fig. 5 will now be
explained in the follow ng. The chanber 256 is at anbient pressure, so that
the 15 chanber elenment 240 is in the position shown in Fig 5 The

substrates 3,4 arge | oaded in the manner already, described r eby
the centering bevdg: f’4ﬁh%\f’st%i”'§??d Soginé?fﬁngy%pgeeﬁe@ én‘f '°@en¥\'€ %g t he
substrates 3,4. As soon as the substrates are | oaded, the chanber 256 is
supplied with a perabedinent afiigsddhe same mfeesnaepnemerals wilkdetyrad a9 in he
peri pheral wall 246 expands radially outwardly. The peripheral surface 248
of the wall 246 cleigsodrend R2dbtthy extentribat theesaraei grhidentical wdnapersents arde

i nner holes of the substrates 3,4 and seals a space 30 17 Lit Transl ation
of PCT /EP02102213ehiifidfl 01 March 2002 | Al exander Hupp et al | Steag
HamaTech AG / AZ. 3416 formed between the substrates 3,4. The support 7 is
now ro%at ed about the axis of rotation A as a result of which the chanber
el ement 240, which is fixedly connected with the support 7, is also
rotated. The rot novenment transm t

rotated. The rotabjogal IveTenLal 84 8 KRS IR dbutds SIPIHE ore

di sposed between themis uniformy distributed and the substrates 3,4 are
gl ued together. Aglued togethgr byap B‘ﬁhQi’r\\é‘a Sulispesadeketwegn tlhﬁes%?sé@&ffﬁ%“f |l uid
is withdrawn fromthe chanber 256, so that the peripheral wall 246 is again
moved back into tThiee gppatatos 1si|sqmviﬂadwwg1 asupphd Sbbyinga espEort sudfaceow be
10 renoved as a wafer. To ensure a radial expansion of a peripheral wall
246, ribs or stragupoarwhich r substiete drcanhest.nTheisappoft 1 hes ahetbss 18%6 t hat

connect the rigid upper portion 242 with the support 7 and prevent a

movengpt of the support surface 9. The support 7 is coupled with a non-illustrated
drive mechanism in order to rotate the support 7 about an axis of
rotation A. The apparatus 1 is furthermore provided with a centering
pin 120 that has a head portion 122 and a shaft portion 124. The head

portion 122 has a centering inclination or bevel 126 that faces away

15 from the support 7.

The shaft portion 124 of the centering pin 120 extends through the
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 pin is centered relative to the axis of rotation A.

13
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15 the rigid upper portion 242 relative to the support 7. The chanber

el ement 240 can al so be brought into the position shown in Fig. 5 by
appl yi ng an underpressure, and can be radially expanded by pressurization,
as .was descri bed above with reference to the enbodi rent of Fig. 4. 20 The

i nvention was previously described with the aid of preferred enbodi nents of
the invention wthout, however, being limted to the 18 Lit Transl ati on of
PCT / EPO2/ 02213 filed 01 March 2002 / Al exander Hupp et al / Steag HamaTech

AG /| AZ. 3416 concrege escribed, e di rents. For appl e, the elastic
Sement of i gs. AoV a4 SnSME o IS RraiDartion 128 CLMsp6eHORRGRDT t he
centering pin in any suitable manner. Instead of providing a centering pin
t hat extends throlﬂﬁg i3 198 elagbc ichambhareglement skdfathat foane e seatasupandaal so
be provided that presses against a surface of the elastic el ement that
faces away from té¢rmmbeptd42 aboubadmortion of dngisbalt 94d Thdichdmyberxglament he
el enrent. Such an el enent need not be rotatably coupled with the support.

The el ements descidPedsvdri Bldstit epipherdl waine48edpsEptieraRBhapés of Rehistsed in
t he ot her enmbodiments to the extent 10 that conmpatibility is provided. 19

Lit Translation o ; g%ﬁ'o% i ‘ Wr p et
al / Stgeag HanaTe%:%S%E(ﬁ;ay)ﬁﬁgl.?rgg @aﬂthg(rjﬁé}éhg?é nlghf% gggfpp}g?gﬂs us o§ Otf #létp
joining together of substtyat ich have an inner.hole, to,.form.a.
obot ot e di sk orSuRsttares ik e thambeb il (YIS sk o ts ftBring
introduced into an inner hole of at |east twy superinposed substrates

characterized i n RiRat2Q incarRy swiahle inanngsaand s, of example, fusedtathe bead it

cones into contact with the
portion 122 as well as to the shaft portion 124 in order to 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 passage 146 that
opens into the sealed chamber 142. The passage 146 is in
communication with a non-illustrated pump via which the sealed
15 chamber 142 can be supplied with a fluid such as, for example, air,

which leads to an elastic expansion of the chamber element 140.

The function of the apparatus of Fig. will be described in detail
subsequently.

20
To begin with, the sealed chamber 142 is at ambient pressure, and

hence the chamber element 140 is in the position shown in Fig. 4.

14
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inner hol es of both substrates and closes off an internedi ate space forned
bet ween the substrates relative to the 10 environnent. 2. Apparatus
according to claiml, characterized in that the elenment is made of an

el astic material. 15 3. Apparatus according to claim1l or 2, characterized
in that the elenment is expandabl e by the application of pressure. 4.

Appar atus according to one of the preceding clains, characterized in that
the el ement is conpressible between two 20 parts that are novable relative

to one anot her. Lit, Translation of PCT | EP02102213 .fil e 1 rch, 2002 /
Al exander Hupp et waﬁf%‘iﬁ ﬁé@éqggﬂug{gﬁp{%%e‘;gggﬁon 5'?“%’%%&51 %'£%rdi ng
to claim4, characterized in that one part is_a substrate support that is
rot atabl e about dhedmarnerralregdyideseriped sbeyecding sealed ghambesdd? ismoace. 5
6. Apparatus according to one of the clains 4 or 5, characterized in that

the other part i ssupptiedteithngompreddedt airs swtthbblihg clvampbed elemient 0
support and is novable relative to the support in the direction of the axis

of rotation. 10 7expapBairatisily aCrHy géfshdral wap 1a4 ¢difohe fitsiy s MledhABs
characterized in that the elenment 1s an elastic ring. 8. Apparatus

d t | ai dR h [ At t#y has a
accor ?“9 ocC a'rprn he‘?¥ gf] ﬂﬁ}@tn?aiﬁglrés%f tﬁé%uﬁgﬁf%@ﬁg%ﬁnﬁa'é Bes RRk

conically w deni ort expan g I'S I'ntroduci bl e

charact or i zea i n AP Eveen el HERRIRE, AERGLMIR 1 n Wk Berdd ot o
Char act o7 zed | n DRGNS HLCUAGAToM o5 & RuBCRu Skatbe conieinagein 20eind

supplied with pressure. 21
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, so
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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Lit Translation of PCT /EP02/02213 filed 01 March 2002 / Al exander Hupp et
al | Steag HamaTech AG / AZ. 3416 11. Apparatus according to claiml1l0,
characterized in that the chanber wall has a smaller outer periphery than
the inner periphery of the inner hole of the substrates when the chanber 5
pressure is at anbient pressure. 12. Apparatus according to claim 10,
characterized in that the chanber wall has a |larger outer periphery than
the inner wall of the substrates when the chanber pressure is at anbient 10

pressure. 13. Apparatus accordi.ng,to one of the precedi | aj s .

Char act er i 7od | h RATANSTRAWEN diadn ¢ AlEmBRYe) pOREHRE I BRUR affolbs Hossinlg o
substrate support. 15 22 Lit Translation of PCT /EP02/02213 filed 01 March
2002 / Al exander fPughe ehamber etqragnt 14iiorbave Aeripheraliwgll 144 that, when

.ANL. AUy. AA. Ahf. AA . AU . AU . A{. A{ .AU. A{.Ah. Ah. A{. Aly. Ah. Ah. Ah. A A[. A A

, 0OLuHN the chamber 142 is at ambient pressure, presses firmly against the

cknm?g <~ytoj e [ V] ca] ca] ca] ca] ca] ca] cRa] caV] ca] caV] ca] ca] ca] ca] ca] ca] ca] ca] ca

] ca] ca] ca] ca] ca] caheppenpleslyastlire iner YdleRef o sibstratéd/Ph order to enable
b. u®}} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]

I .
Cil]z;ﬁ/l(ga%g?]_f \6/1% i?nﬁﬁ%%?g%&ca{?i caf@%\cﬂﬂ:tg‘]écg t():sélj'aé%? csé?’czti Calen bc?z;] }:Aé (l:sa] calc
!
Fxoni d 2111 oa] oal HoER R BriddphastRy HEbRR3G et B ehsmbetafon) cay c
! o .
B e e Pe el Rt s Shdemreqsuip it i ReySbIEG 1] LEBRIeY 1058 ca) o
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]c
a] cal 4(] (()J))) *vavacquraump that-is alsorin coygrounication xéihi VRGEM eapaiape d) ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]ca
] ca] ca] ca! 0000&1 kithbIsAp2P R B8N 445] 555) 6t 666@ 77888} xsnid_Z]]]ca] ca]ca]c
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]caJca]c
a] ca] gg] ca] ca! 888<9{99: K:::: ;cC;;; < _<<<<b=}==
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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>P>>>7?] ???4@a00) xsni d_Z] ] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]c
a) ea] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! GaaCAAAAB(BBBBB2

E EVEEFJFFFFDGGGHYH} xsni d_Z] ]] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
caj.ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca! YHHH I kI 1 | JZJJJI#KLKAK
VKKK* Lt LLL;

MMVINXNNN$SOOOCAPP} xsni d_Z] 1] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! PPQRKQQQRI RRRS"SSS1THTK

TTTURUUU! V N i,d Z '

ca] cal ca] cg] caj cat;‘j @EP%%??!’QT‘@E}%&%@%‘@?{%% %@sﬁg}%rgékﬁ%@m%ﬂfc?zgg][

L0} ] o oy S AL b8 o i S 22

a} aabbt bbbAccchdgddhcjmrreég;LDf f La]gSgEtg xqs:_ni d_Zj %jca]}rga] g:e%ca] caj cgaﬁgi&] cajc
a el e &) rayieposile aj g ¢ppeapo I'E

Slés]hﬁﬁ]hgja]??ﬂ f?:} rj j?j k][;)kkkl HIII I Imn’??rrranf ]n} x}s/ni d Z]1] La] caj fg] (}:)a] caj ca] Ca]ggg

] ca] ca] ca] ca] ca] clrdving eadardérrg iadinafiorabe bevel| 24, che zhariberleterhent 240 caj ca

I f nnno*obooooo/ pljrjjjkDkkkl H I'I'l mmmmCnfn}xsnid_Z]]]ca]ca] ca]ca]ca]ca]ca]c

a] ca] cg] ca] ca] cal gad ﬁﬁ]é?é’sltféﬁltljg‘%k?éwé’dlé%e‘ﬁ?}@ﬁlWéllcﬂcl@ﬁlé?caf]é‘sa& ) palipAaenl cal o
a ,0li K-fl:10% U8 ()-S@¥10% U&' ()-f10% U& () - S10% U& () - 310% U&' ()-! 10%

U&' ()-10% U&' () - 1yHk K- 0%AK! (i %o L& (). 0% L&' ( ha®910% .
R i s N
e: () - o4 be@o Tossauetipnde ) e Shaemer (e taesonalgs @ thbodtstigte A
U $t>10% base wall 250 of the chamber element 240 has an opening 252 that
communicates with a passage 254 in the support 7. The passage 254

10 is in communication with a pump in order to supply a pressure fluid to 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 ambient pressure, so that the
15 chamber element 240 is in the position shown in Fig. 5. The substrates
3,4 are loaded in the manner already described above, whereby the
centering bevel 244 of the chamber element 240 serves for centering
the substrates 3,4. As soon as the substrates are loaded, the chamber
256 is supplied with a pressure fluid such as, for example, air, so that
20 the peripheral wall 246 expands radially outwardly. The peripheral
surface 248 of the wall 246 conforms tightly against the peripheral

surfaces of the inner holes of the substrates 3,4 and seals a space 30
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)-:10% U8 ()-nm& O dEbC@910% UF 10% h&' () - S10% h&' () - Ss10% h&' () - SF10%
)- @#10% h& ()-S10% h& ()-O  6dELC@910% UF*10% h&' () - f ( 10%

) - &8$10% h&' ()-f1"F 10% h& ()-f@ 10% h& () - 10% h& () - MPdEbC@910%

0% h& () -y510% h& () -y310% h& ()-110% h& ()-fS/ 10% h& () -f & 10% h& () - O
R beF@910% Uy10% U& ()-y10% U& ()-f 10% U& ()-f10% U& ()-10 h10 h10
:10% h&' () -1b. udEeF@910% U: $10% W& () - 10% U&' () -y10% W& () -y10%

' ()-yY10% U& ()-f, #10% U& () - 09dEeF@910% U( 10%

formed between the substrates 3,4. The support 7 is now rotated

' (
- (
(
"1
Q

SHPSCESES

about the axis of rotation A, as a result of which the chamber element
240, which is fixedly connected with the support 7, is also rotated. The
rotational movement is also transmitted via the chamber element 240
5 to the substrates 3,4, so that the adhesive 5 that is disposed between
them is uniformly distributed and the substrates 3,4 are glued together.
After the gluing of the substrates 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 wafer.

To ensure a radial expansion of a peripheral wall 246, ribs or straps
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 to 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
pressurization, as was described above with reference to the
embodiment of Fig. 4.
20
The invention was previously described with the aid of preferred

embodiments of the invention without, however, being limited to the
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U8 () - &10% U&' ()-y$S10% U&' () -yl "10% U& ()-yS 10% U& ()-y&10% U& ()-9} "dE
110 UL0 U: 10% U& {)-, 8 10% U& {)-1310% U& ()-yS/ 10% U& ()-y9- 10%

U& ()-y+10% U& ()-~2yZ; 110 U@ 10%}| & () -, #10%| & ()- @0%| & ()- @ 0% & ()- @
10% & ()- @ 10%} & ()-10 U2yMIE; 110 US

109 & ()-S10%| & ()-$10%}| & ()-S10%}| & ()- @L0%} & ()-SL10% & ()- X&TE;
110

US, / 109 & ()-S-10%} & () - S*10% & () - S( 10%1| & ()- &&$10%1| & ()-SF" 10%1| & ()

i b A el i bR e < O
W& () -110% L& () - f Flgg,/o L1J&to( )3 %gr@tl)zezgliéglyugoupllg&/ vaJﬁLh (tiwe support and/or the
centering pin in any suitable manner. Instead of providing a centering
pin that extends through the elastic element, a separate element could
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 to the extent

10 that compatibility is provided.
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U8 ()-y10% U8 () - &$10% U&' () - y10% U& () - y10% U& () - Q sdEZPF10 U 1M510%
U& ()-S/10% U& ()-y+10% U& ()-(10% U& ()-&&$10% U& () -y$10%

U& () - sKLM\yoeF10 U@ 10% h& ()-10 UL0 UL0 U: 10% U& ()-1,8t10% U& ()-5' 10%
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h& ()-19%10% h& (}).- f 9-Appatanss {or-thé|jéihind ooEdrFdfosulistGles, &vitich have an
inner hole, to form a substrate disk or wafer, with an expandable

5 element that can be introduced into an inner hole of at least two
superimposed substrates, characterized in that the element is
expandable to such an extent that it comes into contact with the
inner holes of both substrates and closes off an intermediate

space formed between the substrates relative to the

10 environment.

2. Apparatus according to claim 1, characterized in that the

element is made of an elastic material.

15 3. Apparatus according to claim 1 or 2, characterized in that the

element is expandable by the application of pressure.

4, Apparatus according to one of the preceding claims,
characterized in that the element is compressible between two

20 parts that are movable relative to one another.
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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.
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