.13 JUL 2004 Apparatus for Joining Substrates Together 5 10 15 20 The
“present invention relates to an apparatus for joining togethed 3 subsfies,
whi ch have an inner hole, to forma substrate disk, and includes an
expandabl e el ement that can be introduced into the inner hole of at |east"
two superinposed substrates. Such an apparatus for the joining together of
disks to forma CD or DVDis known, for exanple, fromUS-A-4,877,875. Wth
this known apparatus, a centering pin is provided that prior to the
joining together of the substrates is introduced into the respective inner
hol e of the substrates inAppaertusdocdainingtSdistratiestTogetherone anot her.
During the joining together, the substrates are rotated in order to
uniformy distribute an adhesive material that is disposed between them
To prevent a slippage between the substrates, which would adversely affect
t he j oi ni ng-toge r S : e ;

tT?w% PE’%S%E’? Rvehitsh SrH{%?éssr ,ff e3n ."ésﬁﬁaacrﬁﬁis r@i ﬁlgﬂgato ether.

synchronously. W nown apparatu IS i I eve rictional
connecti on between the substrates, in that the substrates re pressed so
strongly agai nst SBh&iralest WBPChta]?'n%\fe @rplwwerr%\oéq,goifﬂrm @oﬂ%@fﬁrati%'&'

5 and includes an expandable element that can be introduced into the

inner hole of at least two superimposed substrates.

Such an apparatus for the joining together of disks to form a CD or
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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*@0001* 1 3 JUL 2004 5 10 15 ?0 As a result of this pressing together of
“t'he 'substrates, however, there results the problemthat the sddtiht 804
nmust al ready; ~ be brought into contact prior to a uniformdistribution of
t he adhesi ve between them which adversely affects the distribution of the
adhesive. Furthernore, all nechanical conponents of the apparatus nust
have such a strong design that they can resist the nechanical | oading
during the pressing together, which |leads to high costs for the apparatus.
Furthernore, there is the danger that air penetrates via the respective

inner hol es intastheegap of enigBstebsihyasgethbe of ks sLabeatesahodel 88 Uhéreof
whi ch bubbles can result on the inner edge of the adhesive. FromEP 0 833

315 A an appar at ys, r gua t isAL r o6l Y PRt of h & h-ad Rk ihSs
furthernore knomﬁfs%oﬁ%egfon%g?r tg]%ttt e %%g\%%pggfétﬂ%%di’tbel'pg?%l"n"%bj"e“ct of

the present inventjon to provide an aratus for the joini t oget her of
substrates, whi EH”%&\B@@HRPn%é‘rnﬁﬁgpe&gg'ﬁug‘a? rﬂfafﬂgu%@ﬂer%\fee b&P\'g?Pr} gﬂvﬁr{]’h such
apparatus ensuring in a straightforward and econom cal nmanner a
si nul t aneous r ot #hidhagversehhagapistthatdistigutiomgf the aghrsyront wikrrewse,
5 all mechanical components of the apparatus must have such a strong
design that they can resist the mechanical loading during the pressing
together, which leads to high costs for the apparatus. Furthermore,
there is the danger that air penetrates via the respective inner holes

into the gap formed between the substrates, as a result of which

10 bubbles can result 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, with such
apparatus ensuring in a straightforward and economical manner a

simultaneous rotation of both substrates during the adhesion process.

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

aforementioned type in that the element that is introducible into the



» Pursuant to the invention, this object is realized for an apparatus of the
af or ement i oned type in that the elenment that is introducible into the 2 13

JUL 2004 5 10 15 inner hole of the substrate is expandabl e td $ulli 004

extent that it cones into contact with the inner holes of both substrates-

and seals or <closes off an internediate space forned between the

substrates relative to the environnent. By expanding the elenent, it cones

into contact with the inner holes of the substrates and enables a

si mul taneous transm ssion of a rotational novenment of the element to both

substrates, so tihaér hbay ohrtber sikstade Sy netpamdabi Yo raelcht aveextenioiwt it

anot her. The substrates are secured agai nst slippage, so that a proper

j oi ni ng toget hercpfied ho TUREI: AiBSthieSinRBSHBIEd .of Mot Bebstedres tantesedidier
i nternedi ate space that is fornmed between the substrates is closed off

relati veTt"oSt B(rae({/ shnesr oggnqal H&%ﬁ%@ét rey. f&[ wggTﬁ%r bk m%@neQﬁgrét?&tFa@éQ this

regi on uging effe esi ve that

di sposed between the substrates, an revent bbl e n the ner
edge of the adhdglajixe tp&?‘@u%’?t‘f'rot”@“%{‘ pa ¥Ie&< ?5?“1”39 %Pe?tﬁémeéﬁ g Snjé]#t

the invention, the elenment is made of an elastic material so that it can

be répeated y usetactandiht dhee inngre hobesadelpttheo sthslraiese@NBeraNFRedsy df t he
inner holes of the substrates. The elenment is preferably expandabl e by the
appl i cation of pigakaneoustransmission 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.



13.JUL 2004 5 10 15 20 Pursuant to a preferred enbodi nent of the invention,
the elenent is conpressi bl e between two parts that are novable relative
to one another in order to achieve a radial expansion of thpge‘lﬂ?'_nez@ in
contact wth the inner periphery of the inner holes of the subsirta g I n-
this connection, one part is preferably a substrate 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 elenent for rotation of the
substrates, sindiurausnhis@ peferedferhbedisans efhiber sivantionathensleanetitisi s

al so effected via the support surface. The other part is preferably a
centering pin thaimbestpiatipdliesotpd gsbrtd tthat ee stppable asldtivs wovabl e
relative to the support in the direction of the axis of rotation in order

to be able to compress §he; f‘cfﬁgf'ﬂg e%&g@‘aﬁs@ﬁg%nsigﬁroﬂﬁ@%lérﬁeﬁi iﬁrc%fn%crted

enbodi ment of the Tnvention, . ~elastic ring that is
Subst rat es. To. GRHLIE difoee T 41O aRpeNar HOBe U1 e SREREAES "2t 108et one
xpartei bn of | hEIrPRGlSE. e PoduSI BFETAYCE SUCEERIY SHPRGT $11 HErBGHabIThe
centering pin preferably extends through a central hole of the ring in
order to fix thebhdugrardicepaendcdaup ithg sfpparheudenter i hge prigtableh t he
support. 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

(]
O

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.



.13 'JlUL 2004 5 10 15 Pursuant to an alternative enbodi nent of the
i'nvention, the elenent is an elastic chanber that can be supplied with

pressure in order to enable a pneumatic or hydraulic expa si]o of, .k he
el ement. Pursuant to one enbodi ment of the invention, thelc aﬂﬂerzu Il has-

a smal |l er outer periphery than the inner periphery of the inner hole of the
substrate when the chanber pressure is at anbi ent pressure. By applying a
pressure nedium the chanber can be expanded when the el enent is disposed
in the inner holes of the substrates. Pursuant to an alternative

enbodi nent, the chanber wall has a | arger outer periphery than the inner
peri phery of the inner hole of the substrates when the chanber pressure is

at anbi ent pressg{yg%%rﬁ +|b;!;}¢ 89&%&&@%%6@%@%5@% fhenismenehadmeaf ist he

substrates, the rrst supplied with an underpressure in order to
contract it. The advantage of this enbodi ment i Uy IS
used that, for e@&nﬁ%@?'ccﬁ'@rapgrot% e f?c?r‘ﬁ:)ﬁfé)%jdit“ﬂg-F tpﬁ%é%ﬁ%sﬁ g@eérrﬁtgon t he
rotatabl e support. An additional elenent for applyi osjtive pressure
can be el i ninat e@.nablﬂ@@@ﬁunTBéICdHéWﬁéwliCcQﬂp@rnﬂP”&/féFgre? eB{m%WiSHEthoof t he
invention, the 20 elenent is fixedly connected with a rotatable substrate

supporst i n order dne @obbevesrd o yine hventias, thetaiEndrerofalt hes &l YRRIIAT AT t he
substrate support, as well as of the substrates. 5 1 3 JUL 200 Tl ~e

invention |'s par tjetishary Yhatithabher! périptey nentibaaner dotd obihée cabstiatea
carriers such as, 'for ‘exanple, CDs, DVDs, DVRs, etc.

when the chamber pressure is at ambient pressure. By applying a

pressure medium, the chamber can be expanded when the element is

disposed in the inner holes of the substrates. Pursuant 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 iﬁ 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 substrate 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.



-5 The invention will be expl ai ned subsequently with '"the aid of preferred
enbodi ments with reference to the draw ngs; the draw ngs show. Fig.1l a
"schematic cross-sectional view of an inventive apparatus ih,a,rec ing

- position; Fig. 2 a schematic cross-sectional view of the ap1par»£“lu ﬁ@%’

Fig. 1 in a holding position; Fig. 3 a schematic cross-sectional view of an
apparatus of the present |nvention pursuant to a second enbodi nent; Flg.
4 a schematic cross-sectional view of an apparatus of the present invention
pursuant to a third enbodinment; 1% Fig. 5 a schematic cross-sectional view
of an apparatus of the present invention pursuant to a fourth enbodi ment .

Fig. t shows a schematic cross-sectional view of {ip ar at.us fdo
j oi ni ng t oget her Thalirstentivads Baﬁwu’ahmlséﬁaﬁﬁéﬁrﬂﬁv@a% SR O}?B?% % the ~p
fig., illustrated between the substrates 3,4 is an adhesive |ayer 5,
which, as w |l bgygiessEidiess, ifor @ramplercaer E)\ADsstb/sRaiqmt ly, is uniformy
di stributed between the substrates ~,4 by rotating them s 1 3 JUL 2004
5 The invention will be explained subsequently with the ald of preferred
embodiments with reference to the drawings; the drawings show:

Fig.1 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. 1 in a holding position;
Fig. 3 a schematic cross-sectional view of an apparatus of the
present Invention pursuantto a second embodiment,
Flg.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 pursuantto a fourth embodiment.

Fig. 1 shows a schematic cross-seclional view of an apparatus 1 for
joining togelher subsirates 3.4, which each have an inner hole. Inthe
20 fig., illustraied between the substrates 3.4 is an adhesive layer 5,
which, as will be described in greater delall subsequently, is uniformly

distribuled between the substrales 3,4 by rotating them.



5 10 15 20 The apparatus 1 has a support ?that is rotatable about the Gxos

Avia a non-illustrated drive mechanism The support 7 has a support
surface 9 upon which the substrate 4 rests. Although the support 7 in Fig.
1is illustrated such that it has smaller peripheral difgngiJon¥ithan does-

the substrate 4, the support 7 can also have the sane or |arger peripheral
di rensi 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 drawi ng the substrate 4 against the
substrate surface in order to hold the substrate securely on the support

7. Alternatively, the support 7 could also be enbodied as a ring elenent

havi ng a vacuum_r| ng.Jnon which 1 st atie AL asbSrd thsaxisecviael y
hel d. Forned in 't rﬂ%ﬁ&ﬁ Efa lgp@*ps a&r‘ecétss 10 that has a peripheral

shape t hat corresponds to the inner hole t he t ei ved
in the recess 10ansilagiraedsinve gI&s ﬂ‘?ml3%ﬂzftuf}p f&wag Eieéu%ourlfl a y a

shoul der 14 of the recess 10. The el astic el enent 13 has %e SFp i
surface 16, the Pepophdict theshapsira Avesth %F%QMH%UPBO? NgHEpe "of t he
inner hole of the 7 1 3 JAN 2004 5 . _

5 ilustrated such that it has smaller peripheral dimensions than does 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 shouider 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



.10 15 20 substrates 3,4. The elastic elenment 13 has a central opening 18
that is centered relative to the axis of rotation A of the qugp t ﬂ]#The
apparatus 1 is furthernore provided with a centering pin 20 h vﬁﬂg g 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 Ain common with the support 7. The centering pin

20 is displaceably held relative to the support 7 in the direction of the
axi s of rotatiorsubstrites BdadT 22 etdstit lebernent &8 inag prentzdl dpening pBdkeat ion t hat
side of the elastic elenent 13 that is opposite the support 7, so that the

el astic el ementechdsieg e@aREe8dnd ks rotIRNSARPGIE sUppdd 7t he head 22. The
head 22 of the centering pin 20 has a centering inclination or bevel 26,

whi ch faces away fromthe support 7, as well as a pressure surface 28,
whi ch faces the support 7 and extends essentially parallel to the support
surface 9, and which, as will be described suhsequently, .is . f.or
conpressi ng the E1%2pPP2ratiien{UiRemag W%Wa?gdwﬂb? qeﬁiérgigpalpﬁga\ﬂn% N
now be explained in greater detail with reference to Figs. 1 and 2. a

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 to 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 9, and which, as will be described subsequently, is

used for compressing the elastic element 13.

The function of the apparatus 1 will now be explained in greater detail

with reference to Figs. 1 and 2.



1 3 JUG 2004~ For | eading and unl oading the apparatus 1, the support 7 and
the centering pin 20 are positioned relative to one another in the
"direction of the axis of retation Ain such a way that the qlaas_;&%cz@ﬁ@enent
- ~3 is not 5 conpressed between the head 22 or the centering pin 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 fromthe elastic elenent 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 2D and the axis of rotation A by the

centering inclination or bevel 26 of the centeri qg ,gi n ZO'O,J'QI} gdhq{gi ve 5
i s now applied thon ediihendavrloadingubegheatalys ' HeesHhRG at'ed € pl aced
upon the substrate 4, so that essentially the condition shown in Fig. ~is
achi eved. 15 | n%mgﬁn%birﬁp@b;& ngsitibre dddietiestd Gna enother Sutis disaction Gif t er
its placenent upon the support 7, the adhesive could, of course, also be

previousl y appl i 40 LRFEUBTIA # Such arwapial the cXRld ekdnient s st rat e
3. i he adhesive I's applied in such a v~~ay that it is spaced ?U from

Space 30 i n t he TUBPESEY THLERENER R P L e R TR e O
2004 support 7, as illusirated 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 substrate 14 is
first placed upon the support 7, whereby the substrate 4 is centered
10 relative o 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 3is

placed upon the substrate 4, so that essentially the condition shown in

Fig. 1 is achieved.

Instead of applying the adhesive 5 to the subslrate 4 after its
placement upon the support 7, the adhesive could, of course, also be
previously applied to the substrate 4 or could be - ' applied to the
substraie 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 substraies 3,4



- 5 10 15 20 when the substrates 3,4 are disposed on one another, as shown in
" Fig. The centering pin 20 is now noved toward the support 7 3 Up 0
direction of the axis of rotation A The pressure surface 2% # hg[Head

22 of the centering pin 20 cones into contact with the elastic elenent 13
and presses it firmy against the support 7. Upon a further novenent of
the centering pin 20, the elastic elenment 13 is conpressed between the
head 22 of the centering pin 20 and the support 7, and as a result expands
or bulges radially. The peripheral surface 16 of the elastic el enment 13
conforms firnyiged e suneratboBes aroflispbees vhsireatrsthar,asasiiownhér Elgy seal s
the space 30 between the substrates 3,4 relative to the environnent. The
support 7 is no rotated about the axis, of rotation A via the
non-illustrated drive neans. 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

about the axi's O 1erkaTing: B &4 riseneNeT BRERpIIEE SUF EboTs Tof thE -
elastic element 13 is confornmed to the inner hoes of tl-~e substrates 3, 4,
the rotational dimetivenf the aalssef oiatiesnit tlée piessHe subate dBofdhaheane
rotational ~o 1 3 JUL 2004 5 '10
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 aslso transmitted to the substrate 3,4. The rotational

10



1.5 20 novenent of tine support t is, of course, also transmtted directly
to the substrate Q vin the support surface 9. Due to the rotgbiw, i{@g
radhesive 5 is uniformy distributed between the substrates 3yY4: lsi t he
- space 30 is sealed relative for the environnment by the elastic elenment 13;
air is prevented fromentering between the substrates 3,4 via the inner
hol es of the substrates. This prevents centrifuging effects o'f the
adhesive 5, and furthernore a formation of bubbles due to entry of air

ol ued {oget hor  + BErra oL isor vt GRCRY Eovn, SRR RRGRer e b oy e

into the position shown in Fig. 1. Due to the elasticity of the elenent 13,
it al so noves i ntobsttade 4pasihs sprtioswi’dace &ig. 1, so that the substrate

di sk now rests freely upon the support surface 9 and can be renoved. Fig.
3 shows an alternative enbodi ment of an apparatus 1 for joining substrates
3,4 together. Wth the enbodinent illustrated in Fig, 3, the sane

reference numerahg 3k ens$8Q1ibe, thBedpetRBLS hafifohhgydidebugnabeweehehsame or
simlar elenents. v 3 JuL 2004
5 substrates 3,4. Since the space 30 is sealed relative to the
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

formation of bubbles due fo 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 positlon shown in Fig.
1. Due to the elasticity of the element 13, it also moves inlo the
position shown in Fig. 1, so that the substrate disk now rests freely upon the
L5 support surface 9 and can be removed.

Fig. 3 shows an salternstive embodiment of an apparatus 1 for joining
subsirates 3,4 together. With the embodiment i_llu"siraied in Fig. 3, the
same reference numerals are tsed to the exient that they designate

20 the same or similer elemens.



5 10 15 20 The apparatus 1 of Fig. 3 is essentially the same as the
apparatus 1 of F~n~-1-r~+" 1 h a support 7 wth a support surface
9 and a recess 10. Received in the recess 10 is an elastic el 3. The
el astic el ement 13 has a central opening 18 through which 1e§tﬁﬂ3&t00é 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

ext ends essent i dlHeyapmaratusel of Iég.e3 & esSteatishathe pame antmapparaiusatiPhcent
to the head 22 of the centering pin 20, a conically wdening portion 32

that is receivedihd 1 Bgdinmere koberdils afhddig seippstti € witkl @seppori3urfiée h a
nmovenent of the centering pin 20 directed in the direction of the support

7. the coni cal |y y1ening.pont irall iecPlf B! 8c859300E Gl dbbic GRAkntagpansi on

gfsstem:ai :: ?Sticgrr sponds to th ool 1 he onett s of £ g
and i | ther of G Mgt teeieresi ul Heaogara onging B ELU5, FicH Rends 2nd 2
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 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

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



570 ~ 15 20 Fig, 4 shows a further enbodi nent of the present invention. In
" the ‘enbodinent of Fig. 4 the sane reference nunerals will ﬁg Hs'ed as in
-Figs. 1 and 2 to the extent that simlar or identical conpoheén UL 2004

- ldentified. Fig. 4 shows an apparatus 1 for joining together substrates 3,4
that are glued together by an adhesive 5 disposed between 'the substrates
3,~4. The apparatus 1 is provided with a support 7 having a support
surface 9 upon which a substrate 4 can rest. The support 7 has a recess 10

in the support surface 9. the support 7 i oupled with anon-il rat ed
drive mechani sm fi§- ot §8PVWER ?Wﬁ’éefregmhéid@fﬁgo&ttgg %@859% MQQEP% clbut%%ot ation
A. The apparatus 1 is furthernore provided with a centerin pin 120 that
has a head porti embb2inanidofaFighdfibe pamsd teierepae Miee leésav il g%MSE@r@STQZ i ~as

a centering inclination or bevel 126 that faces away fromthe support 7.

The shaft porti opjgk24 2id bhe teend@ritnBapi n 120 ekhitardy iténtiazdbompbeents are
support 7 Gnd is rotatably coupled therewith, so that it rotates with the

support 7 when t%nﬁﬁééer is rotated about the axis of rotation A The
centering pin is centéred relative to the axis of rotation A. ~a 1 3 JUL
2004

5

Fig. 4 shows an apparatus 1 for joining together substrates 3,4 that are
glued together by an adhesive 5 disposed between the substrates 3,4.
The apparatus 1 is brovided with a support 7 having a support surface
9 upon which 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 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
portlon 122 has a centering inclination or bevel 126 that faces away

15 from the support 7.

The sheft portion 124 of the cenlering pin 120 exlends 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 cf rotation A. The

20 centering pin is centered relative to the axis of rotation A.

—
[#5)



510 75 20 Provided on the underside of the head portion 122 of the -
" centering pin 120 is an elastic chanber el enment 140 that foqqugLs?@%ed
annul ar chanber 142 about a portion of tf~e shaft 124. the cha r enent
140 has an el astic peripheral wall 144, the peripheral shape of which
essentially corresponds to the peripheral shape of the inner hole of the
substrates 3,4. The chanber elenent 140 is di sposed on the centering pin
120 in any suitable manner, and is, for exanple, fused or welded to the

head portion 122 as Il as to the shaft, portiagn i r ormt he
seal ed chanber lﬁ@V'd‘;{,i\gePﬂitgeW?r%’ﬁ%ogﬁ"gn@)&é Bpg‘r‘?‘@rlﬁﬁl%ghgscgﬁfes@% F;”ﬁ)xedl y
connected with the centering pin 120. The shaft portion 124 of the
centering pin 12020ds an etastioi thamagert dlamenbpidfsthiabtiomne i@ d@nEHEber
'142. The .conduit 146 is in comrunication with a non-illustrated punp via

whi ch the seal ed h&ﬂ@é‘rb%?a%%t Gafbrin SR sagiiwiuh hd kbamdbsuelerast for
exanpl e, air, V\,ﬁi ch leads to an el astic expansion of the chanber el enent

140. The functio f._th Fi | &b cxi hedel ot WigERi |
subsequent|y. to%@@a% a\E/}vlj ?%%%lt&ﬂée&@ggfael_ J%L;%’erhe_lﬁ%ﬂ?? at a(rébi ent pressure,
and E)ence the ngsn%?irallflcgrrngg;t:or}élsoicf 1%e'pnerltplp1%r£05 'aEE%'? R PWE; hBIeMdhe ~F- T4
subsirates 3,4. The chamber element 140 is disposed on the centering
pin 120 in any suitable manner, and is, for example, fused or welded to the head

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 conduit 146 that
opens into the sealed chamber 142. The ‘conduit 146 is in

communication with a non-illustrated pump via which the sealed
15 chamber 142 can be supplled 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 detall

subseqguently.

To begin with, the sealed chamber 142 is &t ambient pressure, and

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



13 JUL 2004 5 10 15 20 The substrates 3,4 are brought into the position
illustrated in Fig. 4 in t he manner already descri bed above. The seal ed

chanber 142 is now supplied with conpressed air, so that thg1 grgﬂm)esz
el ement 140 expands radially. The peripheral wall 144 confor br ’j/ to

the inner periphery of the inner holes 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 which also the centering. pin 20 and
t he chanber elenent 140 are rotated about the axis of rotation A. Due to

the tight contacthcbglimeenet Bapseimbegil int@lthe béditioh itiheratbdnberig. élirnment
140, and the inner periphery of the inner holes of the substrates 3,4, the

substrates 3,4 are al so rofaled, aboutatdie, aXi $n0bealell e 4 TRenow
rotati onal nnver‘ﬁé%t‘"dorfs'%)%'hde"“s“u“ﬁ or "?#”ldsa,u of course, also transmitted via

the support surface 9 to . the substrate.4 and, via,th S| t he
substrate 3. ThéUQHH%‘%iWE%SCPE‘pﬁ%?SFe r iy ﬁ‘?smaitgh e%ha g’ﬁe%%ﬁ%& pat
substrates 3,4, which in this manner are gl ued tog%her. ) Aft(%\r t he r%l ui ng,
the chamber 142 expanéatrediallyo Theapetiprersemahdaronrms frmly i XM moved
away fromthe inner holes of the substrates 3,4, so that the glued
substrates are neiripasedof tie inmep\ales dithie sustretdodidnend seekscr Epece Wt h
reference to Fig. 4 the chanber 142 was supplied with pressure fluid in
order to radial lgy g¥pandwkBe 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, 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



.13 JUL 2004 5 10 15 20 peripheral wall 144. Alternatively, however, it
“woul'd al so be possible for the chanber element 140 to havq § ri r al
wal | 144 that. when the chanber 142 is at anbient pressure pﬂjssﬁﬂffirn1y
agai nst the inner periphery of the inner hales of the substrates. In order
to enable a loading and unloading of the substrates 3,4, the chanber 142
is provided with an underpressure in order to contract the chanber. For
the application of the underpressure, it is possible, for exanple, to use
a vacuum punp that is also in comrunication wth vacuum openings in the
support surface Serifficyal wafihioMs altbrrativety, daverveat it weowarisds ienpossible he
invention. In Fig. 5, the sane reference nunerals are used as in Fig. 1to
the extent that rsiymd l-REeridleMbheakioaherRBts parshaimdincit 44 tEtgwhBnshows
aptﬁpparagﬁs 1 fog tEe joining together of substrates 3,4 that are gl ued
Wi an adhesive, 5 that i I~SRO t44Sinkt |
provided with a @&pf)%?mb§?t1%§% é?%n&%x\{eggﬁf«sgﬁé; p@éﬁ?ggﬁg{lﬁaﬁlétltﬁe

connéct er wth

anon-illustrated drive neans jn aqrder, to rotate the . support a
axi s of rotationnNAST PREPRERY rﬁhem%rshca'eé&gﬁ'a?P“E%?‘Pﬁcﬁggorfjﬁ%?@ lfagn
formed a recess i 0. .6

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.



1 3 JUL 2004 5 ]0 20 Disposed in the recess 10 is an el astic chanber
~elenment 240 that is fixedly connected with the support 7 ip amy%sHmMable
manner. The elastic chanber elenment 240 is provided with a riQi pper

. portion 242 having a centering inclination or bevel 244. The chanber
el ement 240 has an el astically expandabl e peripheral wall 246 that has a
peri pheral surface 248. The shape of the peripheral surface 248
essentially corresponds to the shape of the inner holes of the substrate

3,4. A base wall 250 of the chanber, el enent. 240 has gn i 52 that
communi cat es wi tBispossshduithe 78wessn!t (Fe2i Ftéﬁm%ﬁ{eg}%'@%ﬁﬁ?ﬁﬁg%% l|‘2’s in
comuni cation with a punp in order to supply a pressure fluid to_a chanber

256 of the chantigedgl eornbci2d0witTHie fauppoiton infamheulgiparaeiers dherig. 5
will now be explained in "the follow ng. The chanber 256 is at anbient

pressure, so ch BEDERrRneNBOts BARIdes With Bheidapped portish@#@ in Fi g.
5. The substrat Zéslaét%eihé;?e Iogded in thg manner al ready descri bed above,

serch (1 SRR IRBL I BN T e o

centering soon e substrates ere | oaded, the
chanber 256 is supplied with a pressure. fluid r e‘[rﬂméj , air,
so tHat the perligshen §(|Fa§n§plﬁy Qﬁ%g@fga%@'w&?'a‘fﬁcf&mrh%?ﬁﬁ e pr)gri pher al
surface 248 of the wall 246 conforns tightly, against the ripher

surfaces of the surfese B4Bes ToE shrpesabdhe aq9é§%géﬁ405‘§?é>?sz gsep’ég'éhaa,bG ~ 1

3 JUL 2004
corresponds to the shape of the inner holes of the substrate 34. A
base wall 250 of the chamber element 240 has an opening 252 that
communicates with a conduit 254 in the support 7. The conduit 254
10 is ih 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
ihe subsirates 3,4. As soon es the subslrales are foaded, 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 fightly agzinst the peripheral

surfaces of the inner holes of the substrates 3.4 and seals a space 30

17



S ]10 20 formed between the substrates 3,4. The support 7 is Hour rotated

- about the axis of rotation A as a result of which the chanber el enent

240, which 1s fixedly connected with the support 7, is also r}oga_’q%.zﬂp)ge
rotational novenent is also transmtted via the chanber elenent 2 t he
substrates 3,4, so that the adhesive 5 that is disposed between themis
uniformy distributed and the substrates 3,4 are glued together. After the
gluing of the substrates 3,4, the pressure fluid is withdrawmm fromthe

chanmber 25G so that the peripheral wall 246 js again,mvyed bagk into the
posi ti on shown if%fnﬁfb.b%we%é‘%@uﬁgﬁ“\%?% 34 b%sgBW%e/ ?é%‘(/é‘%agg a~

substrate disk. To ensure a radial expansion of a peripheral wall 246, ribs
or straps can lopt the deid afrrotatieni At &s eoesolt of Weidbhiebdhaniss el¢rdeniconnect
the rigid upper portion 242 with the support 7 and prevent a novenent of

the rigid upper Jpor Lirpen R4&etfl @rineetddwithehs wppsurt 7 7is alerathiedbéine el ement
240 can al so be brought into the position showmn in Fig. 5 by applying an

under pr essur e, 30MiEARL RLEALLEL UEXPARIERERYY AU Lpamoap oA damor T bed

above with referen ( bodi men 4. The invention was

rverti on wi t hot howEseRESTente M1 DEGT BT RS T4 % EapPEedBel e
therh 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 258, so that the peripheral wall 2486 is agaih 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 248, 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
venting, as was described zbove with reference to the
embodiment of Fig. 4.
20
The invention was previously described with the zaid of preferred

ernbodiments of {he invention without, however, being limiled to the



10 concretely described enbodi nents. For exanple, the elastic elenent of
Figs. 1 to 3 can be fixedly coupled with the support and/o?] tr] c§ ering
pin in any suitable nmanner. Instead of providing a centeri é g‘-n at
extends through the elastic elenent, a separate elenent could also be
provi ded that presses against a surface of the elastic elenent that faces
away fromthe support in order to conpress and radially expand the

el enent. Such an el ement need not be rotatably coupled w th the support.
The el ements described with reference to one enbodinent can al so be used
in the other enmbodiaRN Hidseribbe @nb&iimentdatrczameanplbi thd pldssc pleweded. 19
1 3 JUL 2004 Patent Cains 5 'l 0 15 1. Apparatus for the joining together
of substrates, which have an.inner shahe, L GEEr WA $bstpBée dHS Ofe wat er,
with an expandabl g?%ﬂ'e?ret%t “t hat n%én'"ﬁé@i %T?%Iagceélari tﬁto Lt1¢)1'gé£i nner hol e of at

| east two superinposed substrates ereby the el (S to
such an extent CER&FINGtPEHEEY] %Hlt?bﬁgm erwnpﬁte@ﬁﬁﬁrggﬁilﬁﬁzdyg%@oth
substrates and cl oses off an internediate space fornmed between the
substrates rel apinvinat extendsethepvgh Srmelestic wiemeat SuseRF A% eSS CUhat i s
rotatabl e about an axis of rotation perpendicular to the support surface,
and with a cent gfsonge pirdvitibatthisprassat agaynstaupbddcaiof ihe asigpPemenand i s
novabl e relative to the support in the direction of the axis of rotation,
whereby the el eﬂ%(;tfaicésdéﬁgmﬂﬂnbtﬁbw@%bdrhaw bt tat@rspreper andinadialhe

an

centering pin, ~i's conpressible therebetween. 2. Apparatus according to
claim1, char aCte%ér%c?Qhé %Iérﬂ%t.t &, ch an element need not be rotatably coupled
with the support. The elements described with reference o one

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

10 that compatibility is provided.

19



el ement is made of an elastic material. 20 3. Apparatus according to claim
"1 or 2, characterized in that the elenent is expandabl e by ZQF ﬂgp?é ation
-of pressure. 20 13 JUL 2004 4. Apparatus according to one of H cedi ng
~clainms, characterized in that the element is an elastic ring. 5 5. .
Apparatus according to claim4, characterized in that at |east one: of the
parts has a conically wdening portion that, for the expansion of the

ring, is introducible into a central hole thereof. 6. Apparatus according
to claim4 or 5 characterized in that the

Patent Claims

1. Apparatus for the joining together of substrates, which have an

inner hole, to form a substrate disk or wafer, wilh an expandable

5 element that can be introduced into {he inner hole of at least two
superimposed subsiraies, whereby the element is expandable 1o

such an extent that it comes into contact with the inner holes of

both substrates and closes off an intermediate space formed

between the .subsiraies re}at]ve- to the environment, with 2

10 substrate support that is rotatable about an axis of retation
perpendicular to the support surface, and with a centering pin

that is rotatably coupled with the support and is movable relative

to the supp.ort in the direction of the axis of rotation, whareby the

element is disposed between the subsirate support and the

15 centering pin, and is compressible the[_ebétwe_en.

2, Apparalus according to claim 1, characterized in that the

element is made of anh elasiic malerlal.

20 Apparatus according fo claim 1 or 2, characterized in that the

Cad

element is expandable by the applicetion of pressure,

20



centering pin extends through a central hole in the ring. 10 7. Apparatus
according to one of .the preceding clains, characterized in that the

el enent has an el astic chanber that can be supplied with press re.HéS 8.
Apparatus according to claim?7, characterized in that the %Znﬂgx b1 has
a smal |l er outer periphery than the inner periphery of the inner hole of

t he substrates when the chanber pressure is at anbient pressure. 20 9.
Apparatus according to claim?7, characterized in that the chanber wall has
a larger outer periphery than the inner 21 1 3 JUL 2003 periphery of the

inner hole of the subgyaph@s WAGbriiRg cldanbRs of PIh@SSPiRebinAt ciais ent
pressure. 10, Apparatus according to one of theo preceding clainms, $

characterized int hatch%l:bectgrliféﬁefﬁtthgtsthfei&Sr(#e}‘:t Fsomgfétsﬂg rltn% a profiatable

substrate support.

5. Apparatus according to claim 4, characterized in that at least
5 one. of the parts has a conically widening portion that, for the

expansion of the ring, is introducible into a central hole thereof.

6. Apparatus according to claim 4 or 5, characterized in that the
centering pin extends through a central hole in the ring.
10
7. Apparatus according to one of the preceding claims,
charaéterized in that the element has an elastic chamber that

can be supplied with pressure.

15 8. Apparatus according to claim 7, characterized in that the
chamber wall has a smaller outer periphery than the inner
periphery of the inner hole of the substrates when the chamber

pressure is at ambient pressure.

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

chamber wall has a larger outer periphery than the inner

21
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10.

13 JUL 2004

periphery of the inner hole of the substrates when the chamber

. pressure is at ambient pressure.

Apparatus according to one of the preceding claims,
characterized in that the element is fixedly connected to a

rotatable substrate support.

22



