;e3e} pJ7} m223d4RN5r 666TJ700 = Apparatus for Joi ni ng Substrates Toget her The
present Invention relates to an apparatus for joining together substrates,

whi ch have an inner hole, to forma substrate disk or vvafer,lm Wl des
an expandabl e el ement that can be Introduced into the I|nner "lm" ”mm”m
| east two superinposed substrates. Such an apparatus for the joijing

together of disks to forma CD or DVD is known, for exanple, from
US-A-4,877,875. Wth this known 10 apparatus, a centering pin is provided

that prior to the joining Apparites fof Jbingng Sudisteites Togethdyr oduced into the
respective inner hole of the substrates rn order to center themrelative to
one another. During the joining together, the substrates are rotated in
order to 15 uniformy distribute an adhesive material that is disposed

Zﬁtﬁfigl ;“S?‘L ot ?h?“rﬁ%%a@nBﬂ'fﬁ@%?ﬁg@%?‘i&%ﬂé ?%Pﬁgak@%[féi 3@3@3‘%@@%@2' ’
Fri ot onal - connectisaS: W BRG SUBLEr BPs 6 Torm A SHbRFRE Tk or WHEE. 20 ar e
pressed so strongly against one another that they rotate in conmon. 1 Lit

Transl ati on of PCANG irgudesan expaNdable Blemeshthab cansbenintiadueed ipfeptheet ~1 |
Steag Nama' rech AG/ A2. 3416 As a result of this pressing together of

t he substrates, hionerbkole dflatteast eusiuperiniposedsibstratekat t he substrates nust
al ready be brought into contact prior to a uniformdistribution of the
adhesi ve between them which adversely affects the distribution of the
adhesi ve. Furthernore) 5 all nechanical conponents of the apparatus nust

have such a st rongugggnggbgg}afustﬁeﬁmfchai@ﬁ%aétrfe%frm.%afa Fo?h]b%léi 59

during the pressing together, whic to high costs for e apparat us.

Furt hernore, thergy s r | of I ayv; : jve
i nner holes into @N?Ea@ﬁvgﬁﬁg %‘témeéﬁhgrﬂg?gﬁgﬁ@t%e@ z\ilg'ngﬂ$|g§ﬁ\%t of

whi ch ,10 bubbl es can result on the .lnne of t.he. adhesive.  Fr PO
835 318 A an appat SIS P ENRINeC L BT ST KT e gl 7

" Furthernore known, 15 Proceedi_ng? fr@mthe known apparatus, it is an object
of the present inSekts 8HPstERIGS % ilteodiked Jptor Hia, tesnsiclive dnney; helggoh iget her
of substrates, which have an inner hole, to forma substrate disk or wafer,
with such appar at subsdates inrgydentocester dhemtrelativetelcapanethehioni cal manner a
si mul t aneous rotation of both substrates during the adhesion process.

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

commaon.

1
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20. Pursuant to the invention, this object is realized for an apparatus of
the aforenentioned type in that the elenent that is introducible into the 2
LIt Translation of PCT /Ep02/02213 filed 01 March 2002 | Al exander Wipp ef
al" | Stoag Hamal' ech AG | AZ. 3418 i nner hole of the substrate is
expandabl e to such an extent that it conmes into contact with the inner

hol es of both substrates and seals or closes off an internedi ate space
formed between the substrates relative to the environnment. By expanding the
el ement, it cones Asaaesult ofithis predsiny tdyethernasfrthb dubstrefest hewsubstthatees and
enabl es a sinmul taneous transm ssion of a rotational novenment of the el enent

to both substratesesfy iHeAprdblsiM tREEHOE@AFtEY PRkt UldddlyYbd Br@idhtanic one

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

j oi ni ng toget her r ' : t SAE bk Hbq.?l 0

i nternedi ate spacg:fopk%(t? @@pﬁérﬁﬁﬁ%ﬁ&eﬁﬁd{{tﬁg %u gt?@% es |EEM%Esne& of f
relative to the inner, hale her e reventi.n L. fromenteki I this
region. This prev |gh @gﬁ?rrs#yu@%’fﬁfggg% gksfr ”6‘Pﬂt°ﬁér‘8<ﬂ9i‘gﬁv8' f#fﬂ%wqrb%gg'sposed
bet ween_the substrates, and ,al so prevents bubbles on the i nner edge of the
adhesi v®. 15 Pur s @inmeckanicyfomranents of Re-arparatisdnystinaensueh aifieend
invention, the element is nmade of an elastic material so that it can be
repeat edl y used) atesigrothiabthey ean esisidhe mechanisal lnading duting ey pressinge

i nner holes of the substrates. The el enent is preferably expandable by the
20 application of togetberrwhicB leads To digH abstenfopfthé@ppalditnd.2/ PadH&nidreed 01
March 2002 | Al exander Hupp el al | Steag HamaTech AC ! AZ. 3416 Pur suant
to a preferred enhpgidRheOdaridd? thatSitdcpiratdievial tEBREpk&tiveOiper holdd e
between two parts that are novable relative to one another in order to

achi eve a radial ansi (o} (g A [ ‘

peri phery of the ﬁﬁ%epﬂlgﬁgsfoo”?%tehgé%@t FH%‘gEBE‘t’(%@%h;NS % %ﬁﬁe@%ﬁ?h one
part is,preferabl bstrat t i 0 | e about an axis

et penf burar o el BB EHRe e s3be L MEP N, Tate support . upon
whi ch one of the two substrates rests, reduces the forces that are
transmtted by the elenent for rotation of the substrates, since a

transm ssion of force to the rotational nmovenent is 10 also effected via
the support surfadgomrEB GERHE31H4ran prpwatisepdsHgNtdodha intradugtasy Portt i s
rotatably coupled with the support and is novable relative to the support
in the direction off cldiem hisifartbérmaredtioom. i n order to be able to conpress

t he expandabl e el ement. 15 Pursuant to a preferred enbodi ment of the
invention, the elenent is an Blast 1c ring that is radially expandable for
closing off an internmedi ate space between the substrates. To ensure a good
radi al 1gxpansi on dfrotbedify dramtithe dnohwenapparatusofit ishan bjéct gff theep@abpt has a
sonically wi dening portion that for expansion of the ring is introducible

into a 20 central jhedftiohe fe¥ide BhcappRirhes fotHR! jBinfPlogetidrof Subshates,

through a central hole of the ring i'n order to fix the ring and enable a
[ EP021 03213 11 ed BYChEPLR 0p8e] RoleLf RRP dubetal! ok P ARHEr With el s
AZ. 3416 apparatus ensuring in a straightforward and economical manner a
simultaneous rotation of both substrates during the adhesion process.
20

Pursuant to the inventlon, 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 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 elenment. Pursuant to S one

enbodi mrent 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

the substrates. Pupagihbld of ae Kibelra®r RakkysnkiP®db N&Uth, ahtéesheidhat wal |
has a | arger outer periphery than the inner periphery of the inner hole of

oot the® ol et 1B REREE! RIESAY frer hofls GEMELLLOFARS Uselb or

i ntroduce the el enen I nner the substrates

first supplied wt er pr, o] nt age
b i o PPE epou dadts '°3Pﬁ%‘gt"%%?’ﬂ%‘%ﬁt?msg’éggcfe"t'%?g ESQ"B"{%JE%%‘FI’ é&i%% ’
can al so be used fo Flol di t he subs es upon e rotat ?bJ e support. An
addi ti onal el enmentf "‘5 eéﬂﬂﬂg %"8”’5'@5‘ t| !ﬂgr SclRMEteit iggo

Pursuant to one particularly preferred errbodl ment of the invention, the 20
el ement Si s fixedl ycard@agte withd fBFt inngr r belesalof etheusubstatess @ndoranablesorater t o

achi eve a synchronous rotation of the el enent and the substrate support, as
wel | as of the subsimutareoustrahsmiBsimnsdfaa iratatiohal PAdverh&0Rd0R21slefmienttb 01
March 2002 ! Al exander Hupp i al / Staag HamaTech AG / AZ. 3418 r The

I nvention is part'l%thasfdbiétrﬁlé'stg@tﬁatftﬁ\é&afr@ ro@td agichFendishorilapal todehe

carriers such as, for exanple DVRs, etc. 5 The invention wll

be expl ai ned subsegusnb! YTHS Eﬁbg#}ﬁe@g% Qéc&é@faﬁéfngfjslgﬁégg' g5 Mat a'ploper

reference to the draw ngs; own 1 n dr aw ngs a scherratl o

cross-secti onal v r t ;
Fig. 2 a schemati cl !ﬁjﬁ t@iét& |§ﬂa g?tgs\?\/%gésa #%ngﬁp%gr afﬂﬁ?'%fsa%ﬁoﬁﬁb ltqé]i n a
hol di ng _position; sche tIC ross; secti o Vi e an, a tus
of the BFesent 1 nvBlRTmsHIdls SEAGRTAtde I AR ArDoRe mllElafes 8 LSRR e
schematic cross- sectlonal vi ew of an apparatus of the present |nv? E
pursuant to a thiri® lativedqi thedpner hole, thereby preventing air from entering into h|s

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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15_ Fig. 5 a schematic cross-sectional view of an apparatus of the present
Fnvention pursuant to a fourth enbodinent. Fig. 1 shows a schematic
cross-sectional view of an apparatus 1 for joining together substrates 3,4,
whi ch each have an Inner hole. In the 20 fig., illustrated between the
substrates 3,4 is an adhesive |ayer 5) which, as will be described in
greater detail subsequently, is uniformy distributed between the
substrates 3,4 by rotating them s Lit '"translation of PCT ||=P02102213

filed 01 March 200RumushicttandsefdriedberbodiméntSfethe iMésmticrs thé@lément 316
The apparatus 1 has a support 7 that is rotatable about the axis Avia a

non-illustrated dréo\fﬁpﬂgggipgibiﬁ%%gwagﬁm thdt té?éﬁfjﬁé@lggfetﬁwlé;f@c&@ upon

whi ch the substrate res e support

ST UL W e R S e
compl ot el y upon ¢ RS TET R PhEY of TeHbnet ppise Saier s Tglesan Baths
provi ded with vacuum openi ngs for draw ng, the subpstrate 4 ai nst the 10
substrafe surface SONNGEHIY. QNG BRI 6 Pfﬁ\g\ne@gb’s?rséﬂ alratecsippopt @'%t iheotalgbieort 7.
Al ternatively, the support 7 could also be enbodied as a ring el enent

havi ng a vacuum r i alpul pam awisi perpendicglando rtheesupposts serfagad | J heemiatable hel d.
15 Formed in the support surface 9 is a recess 10 that has a peri pheral

shape that correspamdsrateosigpor, upen whitirconé of tie tudsibsttates mstel.re@ecsd ved
in the recess 10 is an elastic elenent 13 that is radially guided by a

shoul der 14 of theapperRsss at 4R HmsAlited Iy B BRheAS b2 Fo@tiBR! b By 2l
surface 16, the peripheral shape of which corresponds to the shape of the
inner hol e of the g pstrates, 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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LIt Transletlon of PC' /EP02102213 flied 01 March 2002 | Al exander Hupp et
al | Steeg 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 78 of the elastic

el enent 13, and is rotatably coupled with the support 7, for exanple 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 g 8Ginas £ akdiRaiNg é{r@fgdfn%rﬂtdf‘iﬁ Arvehtienhgrdoléhept ig he

centering pin 20 is disposed on that of the e astic elenent 13 that is

Che.support 7 and heapBcifber My ot b s BAPE b deRalrBTH Bifer B hEC"

centering inclination,or , ich faces  awa romth port. 7, as
wel | as a pressur &8hl8 %@geg@a’umr@mmggxpwlgmjsgg‘ﬁelgw&qg EQF £

essentially parallel to the support surface 9, and which, as will be
descri béd subsequéme gmbp@lmﬂwé@f ther invemtinne 4ke ﬁgamher wal $es @ enalierauten. 20
The function of the apparatus 1 will now be explained in greater detail
with reference to perigherylthandti® inBer peripharysbhthieoinrer eds/dERmR/ad2iratd | i ed
01 March 2D02 | Al exander Hupp at al | Steag HamaTech A~ | AZ. 3416 For

| oadi ng and unl oadihh tiee chapbeatprsssuretiseatsambpient plessude! hBy cpplying g pi n
2 are positioned relative to one another in the direction of the axis of

rotation A in suchygsiisy rédhrd, e @hé‘ﬁbb?cﬁﬁ %g‘f‘é%pa?aaeﬂiwﬂ“éﬁ the GI@HWnWssed

bet ween the head 22 or the centering pin he support 7,

AR e %@éogfghé Fifs BRI
el st ool STt 1o, e b 2 BOB o BB, 1By g s
centering pin 20 aRQn t’(Qee lr?%(érspecﬁphre% %% |ﬂ$en m'?‘we?yhole 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 o 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.

5
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I

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 showmn in Fig. 1 is
achieved. |5 Instead of applying the adhesive 5 to the substrate 4 after
its placenent 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 6 is applied in such a way that it |Is spaced 2U
fromthe inner holes of the substrates 3,4. In this way, there is forned a
free space 30 in the region of the inner holes of the substrates 3,4 9

citrransiati on ofpGnbenfidii Bigfcdany Suifid fortRe trmitdure & S3tRAMGALS LD

et al / Steag Hanm en the substrates 3,4 are di sposed
on one another, as_sk in Fig. .1 The ntarkn in 20 is now noved
toward the supportca;#%%q’?g a E%’reé‘éﬂgéen Cg.?s,tﬁﬁ\ébg&?‘ghgfetgbt ation A The
pressure surface 28 of the head 22 of the centering pin 20 cones into
contact with the elastic elenment 13 and presses it firmy against the
support 7. Upon a further novenent of 'the centering pin 20, the elastic

el ement513 is conpkhssiswantien wilk hetaxplainedisobsesuenty witbnither aid pfraferedand
the 10 support 7, and as a result expands or bul ges
radi al ly. The per igphissdiments Wil eeféfenak to tise dizndhgs; stloamentthd drawinfsir s
firmy to the inner holes of the substrates 3,4 and thereby seals the space
30 between the substratmg, B, 4a I StrtimatR (QoédlSeibhial OGERNtof HHE HVOMMEl 7 1S

now rot ated about the axis of rotation A via the non-illustrated drive
nmeans. 15 Sin & L DGnRindsiigni S rotatably coupled
wi th the support 7, the cent g‘fﬁﬁﬁg&&gn égé?és? 2 ggs%o{]ét ed about the axis A

Since the elastic ele 3 is.fi y..cla t tering: pin
20 and the support 7, nﬁﬂéiell a%tsf:heé?gﬁeqﬁ%sjfgg&%ngrgn&fo% atpgagé%c;ﬁ{ust ﬁfe axi s
of rotation A Since the peripheral surface 16 of the elastic elenment 13 is
20 con%r med to the inner holég' {)f”?ﬁer‘é@og‘??'ﬁ?%s 3,4) the rotational
novenent is also transmitted to 'the substrate 3,4 TRF rotational ,10 Lit
Transl ation of PCT /EPG79.032 18 S¢heraatioaropemsertionsd yiew af 8k apparatupightha o |
St eag HameTech RG | AZ. 3418 nmovement of the support 7 is, of course, also
transmitted directly to the suesentdneentionipursuantdepsecend enthasiment; Due to

the rotation, the adhesive 5 is uniformy distributed between the 5
substrates 3,4. Since tHig 4paseckidnatic seas-adctimialvieweof en tAppamivs obtheent by

the elastic element 13, air is prevented fromentering between the
substrates 3,4 via the inner gieb&st iverition pivdisdritasé ashird Bifbodiment;
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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prevents centrifuging effects of the adhesive 5, and furthernore a
formati on of bubbles due to entry of air into the space 30 is prevented. 'I
o To renove the substrates 3,4) which are glued together to forma wafer,
the centering pin is again noved into the position shown in Fig. 1. Due to
the elasticity of the element 13, it also noves into the position shown in
Fig. 1, so that the wafer now rests freely upon the | S support surface 9
and can be renoved. Fig. 3 shows an alternative enbodi nent of an apparatus
1 for joining substrates 3,4 together. Wth the enbodinent illustrated in
Fig. 3) the sane reference nunerals are used to the extent that they

desi gnate 20 the JagRaparatligil s ﬁbﬁﬁi%rwthéﬁskbfatﬂé%bﬁﬂh@@%ﬁARﬁaa
/ EP02102213 fil ed 01 March 2002 | Al exander |-lupp et al St asg HBrnaTech

AG ! AZ. 3418 t h
apparatus 1 of Fi ﬂgﬁﬁl@%&%ﬁdﬁﬁb@&%a ﬁuihg%ﬁggbga} h%p%%%p%%ﬁeﬁtﬁﬁage ©

t f 9 _and 10 | ast
cl'oment 13 The oPARATCWhIEBBRSURKIAEA PenAREPUGH TR RPPASt T I SEH B ch
extends 5 a shaft portion 24 of a centering pin 20. The centering pin 20 is
rotatably coupl ed"&ﬁi’ﬁt%@%ﬁbﬁbﬁthaﬁ SW@T@@HPB‘?T%Q'WWW tan doesetheer i ng

inclination or bevel 26 that faces away fromthe support surface 9, and
al so has a pressusubstrataat dhesuppert 7+ caresisothavethe semesar faager eerinheralxt ends
essentially parallel thereto. The shaft portion 24 10 has, adjacent to the

head 22 of the cedimensignpitimar?does thersubstraie 4| dermagtlimsubmtSMtrbaﬁs IS
received in the inner hole 18 of the elastic elenent 13. Wth a novenent of

the centering pincgMplbteRCigish tHe suppoft §ifdceCn TheldiPpbrtsRERBY barl bel he

conically w dening portion 32 effects a particularly good expansion of the

el astic ol ement 1 draviiey WASEO0nndliaRPFAH] the SipBille Saganerine' Y

corresponds to th 1on o tus o
therefgye not be gabﬁﬁeasfupﬁge%’%}&er t6 hiold the substrate securely on the support

7. Alterpatively, 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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LIt Translation of PCT /EP02102213 filed 01 March Z002 | Al xander Hupp et
al | Steag HamaTech AG / AZ. 3416 Fig. 4 shows a further enbodi nent of the
present invention. In the enbodinment of Fig. 4 the sane reference nuneral s
w11l be used as in Figs. 1 and 2 to the extent that the same or identical
conmponents are identified. 5 Fig, 4 shows an apparatus 1 for joining

toget her substrates 3,4 that are glued together by an adhesive 5 di sposed
bet ween the substrates 3,4. The apparatus 1 is provided with a support 7

havi ng a support ssublsatesd3,dpdhevdlastic alemenstiBdias alcentrallopehingTtthabjxport 7
has a recess 10 in 1 o the support surface 9. The support 7 is coupled with

a non-illustrated d¥@dTBRANESRE kO bfiRfatich A HeslipppreTpport 7 about an
axis of rotation A The apparatus 1 is furthernore 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 fromthe support, 7, The shaft _portion 124. of the centerin k.. 120
extends. t hr ough ¢ S appRRIS, T P ermafR.A 2KidH iR SEMIHbRdh 2R havtie at
it rotates with the support 7 when the |latter is _rotated about the axis of

rotati oh A The 208 bead®ertin #2 and @ shallk portien 24) stheghafipentan 24; extepds
rotation A. 13 LIt Translailon of PCT | EPDZ102213 filed 01 March 2002 |

Al exander Mipp of throughSithecerénah Bplenng /18A2f 3na celastir elerdent da. tane is
under side of the head portion 122 of the centering pin 120 is an elastic

chamber el enent 14f@tathbly toupledawithatied swpputta?, dorrdxampld 2viabausplingzbrti on
of the shaft 124. The chanber el enent 140 has an el astic peripheral wall

144, the peri pher adorffeRR6n,dh orbectd Be RtaRELAERI Yhe aXiE 75 HOESHAMon Witle the
peri pheral shape of the inner hole of the substrates 3,4. The chanber

ST IS0 L LT TIE GENE 98 20T it i igine TR

and is, for exanple ~fused portio ~as to the shaft
por 1 0p 124 11 O Al e § B Meldiechisf bf the DA BPlotdfbiy ! 1 LI s vy, the

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.

8
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10. fi xedly connected with the centering pin 120. The shaft portion 124 of
the centering pin 120 has a passage 146 that opens into the seal ed chanber
1A2. The passage 146 is in comrunication with a non-illustrated punp via
whi ch the seal ed 15 chanber '142 can be supplied with a fluid such as, for
exanple, air, which |eads to an el astic expansion of the chanber el enent
140. The function of the apparatus of Fig. will be described in detai
subsequently. 20 To begin with, the seal ed chanber 142 is at anbi ent
pressure, and hence the chanber elenent 14D is in the position shown in
Fig. 4. 14 L11 Translation of PC7 JEP02102213 filed 01 Merch 2002

Al exander Wipp et Fdr loa8irgpentiairddading AveJagparatib61, teuppbat 7 admREtie 4 are
brought into the position illustrated in Fig. 4 in the manner already

described above. That&aR Gifl fﬁmté)&‘g%p{aeﬁa&g@:%mﬁﬂ&ﬁe%tthe%EﬁﬁﬁP?d

air) so that the chanber” el enrent’ 14 y. The peripheral wall
144 f firmgy.t Walr ' f ' | £ th
subst rat os 3, 4 and' Sl OB APl e il Mot E elBIE e 12 BiE

t7 1 t at ed th i f tagi . |t of which
211507t hS cent or i g ESEEL EMWGRI dhA R 2P chicie Saplesnd ot 40 ALt t ho

axis of rotation A. Due to the tight contact between the peripheral wall
144 of the chanberSUPPOR| Grasillugtrried dndrig.nb Asean beregaanizedin Fige i theer

hol es of the substrates 3,4, the substrates 3,4 are also rotated about the
axi s of rotation Ares$igerswiace@ebf they heant2206f theecenierimg fpiry 2058 stightyour se,
also transmtted via the support surface 9 to the substrate 4 and via the

adhesive 5 to the spaset frinthd eldbtic aldhnsit e, dnitisis pashiohNthe slibstratd s @ 15
bet ween the substrates 3,4, which in this nmanner are glued together. After

the gluing) the chpgb Facé&%#oﬁ fﬁ%”étﬁgaorﬁ‘? W%Peﬂfﬁ&@&ﬁﬁfﬁé% i9\Bbhtefetft | S
again noved away fromthe inner holes of the substrates 3,4, so
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.

IS
Instead of applying the adhesive § to the subsirate 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

9
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that the glued substrates are released for renoval. 20 Wth the enbodi nent
described with reference to Fig. 4 the chanber l1la2 was supplied with
pressure fluid in order to radially expand the 15 Lit'rransleilon of PCT

/ EP02102213 filed 01 March 2D02 | Al exander Hupp et el | Staag HamaTech AO
| AZ. 341 peri pheral wall 144. Alternatively, however, it would also be
possi bl e for the chanber elenent 140 to have a peripheral wall 144 that,
when the chanber 142 is at anbient pressure, presses firmy against the

i nner periphery ofvhehdhe sobstratet 84 afe disposathen oaeemothier, as dbowndn Eigabl e 5
a | oading and unl oadi ng of the substrates 3,4, the chanber 142 is provided
with an underpresgure 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 comunication with vacuum openings in the support surface
9. 10 Fig. 5 shows a further alternative enbodi nent of the invention.

(hai simlar or i 40 ?%@?ﬁg@éﬁﬁ ?@S'a R R tﬁﬁg#év%gt?ﬁﬁéthgm

apparatus 1 for t j i ni er of substrates 3,4 that are glued with
an adhésive 5 tha |rp I %{p}gg % mwnt'?\e%?’e'ﬂ{@s%ﬁéf-@?% 28 qféh%#ﬂse ded
with a support 7 that is connected in a suitable manner with a

non-illustrated d2vef thesestaringopind0 eamestntocantact aithsthepelrstic elemantt an
axis of rotation A The support 7 has a support surface 9 in which is

'formed a recess 10 afdLpteSsamst dirnhn agRiRCTtheERORAAR 7.3 Upload a0 furiterch
2002 | Al exander Hupp et al | Steag HanmeTech AG ! AZ, 3416 Di sposed in the

recess 10 is_an ehfaldmerthafibiie aleptaring 340 RDAtthes elastiedlglernomnerd dd with
the support 7 in any suitable manner. The elastic chanber el ement 240 is

provided with a righfhrédyedr h8WNddnOthe’ fdali®? ¥ the CIHSING Birt 20/ hﬁatth@” or

bevel 244. The chanber elenent 240 5 has an el asti cal | y 'expandabl

per i phgy al val | 2%%@@ E@ﬁtlaﬁ?&é@b@&ﬁén&“@?B@ge%‘}gdlawemgl?ﬂfi erdie

peri pheral surface 'y~ corr'esponds he shrape © e I nner

hol f th bst 40 h

an apeni ng 2532 < nak e die SE o SguldE Lo o
254 10 t t d t

P esoure huid t ooh lohambeNaEss I a%“ﬂé“e@ﬁbggaléﬂa%&earwgoSbﬁﬁ\@@%ﬁﬁbﬁi on of

the apparatus 1 of Fig. 5 will now be explained In "the foll ow ng The

chanber 256 is at Suhﬁﬁf@ﬁﬁ Dcralalive) tos dhe rerviroR@ent cRBrssIPPerte frelit NOWO | s

in the position shown in Fig. 5. The substrates
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 18 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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3,4 are | oaded in the manner already described above) whereby the centering
-bevel 244 of the chanber el enent 240 serves for centering the substrates
3,4. As soon as the substrates are | oaded, the chanber 256 is supplied with
apressure fluid such as, for exanple, air, so that 20 the peripheral wall
248 expands radially outwardly. The peripheral surface 24B of the wall 246
confornms tightly against the peripheral surfaces of the inner holes of the
substrates 3,4 and seals a space 30 17 Lit Translation of PCT | EP02/02213
filed 01 March 2Dgdvemiingéwhtidesuppop? ] ofitolrss! slgo tamstnitdd diredtlyAd.tBé16
formed between the substrates 3,4. The support 7 is now rotated about the
axis of rotation é’ubﬁ%té%r\ﬁﬂﬂésﬁﬁpdﬂ'@%de@ chanber el ement 2d0, which is
fixedly connected wth the support 7, is also rotated. 'fhe rotational
novenent is also transmtted via the chanber elenment 240 S to the
substrates 3,4, so that the adhesive 5 that is disposed between themis

uniformy distribute d the substrates 4 ar ued, .t t her. ter the
gl uing of the subbf"?gf’gge QtﬂﬁanﬁBeﬁﬂﬁggﬁFg ‘FHH'@’"%LV @PW&?%"MFFB%?M
chanber_ 256) so that the peripheral wall 246 is again noved hack, into the
posi ti én shown i nsibgrates Jde sShwer dbesspace cth 'goﬁleﬁ@dl(ﬁelﬁﬂﬁ%v@d tg@ a
wafer. To ensure a radial expansion of a peripheral wall 246, ribs or
straps can be proendezhmentt by thenelastioeleshenths, ciinigoprevebted fram entenisgt t he
rigid upper portion 242 with the support 7 and prevent a novenment of 15 the

rigid upper porti betwkbh thel sulbistratdsos, dhda she prmetr holesTofethehsubistratesl. eieist 240
can al so be brought into the position shown in Fig. 5 by applying an

under pressure, angrintd eehftilighy YeffodtailefebidRe€9s 8,1 20d ifaRthedforeaa
descri bed above with reference t0 the enbodi ment of Fig. 4. 20 The

i nvention was preyl ' | i I et s of
the invention w tzdgﬁﬁlbﬁgqmg\ég?’eg?e%%%}%rbﬁg 'ﬁtgqbﬁgsrp%%sl?;oﬁg‘?r ansl ati on of
PCT 1E1P02102213 filed 01 March 2002 | Al exander Hupp et al | Stem WanaTech

AG ! AP 3418
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 embaodiment illustrated in Fig. 3, the
same reference numerals are used to the extent that they designate

20 the same or similar elements.

1
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concretely described enbodi nents. For exanple, the elastic elenment of Figs.
1 to 3 can be fixedly coupled with the support and/or the centering pin in
any suitable manner. Instead of providing a centering pin that extends
through the elastic elenent, a separate elenent could 5 al so be provided
that presses against a surface of the elastic elenent that faces away from
the support in order to conpress and radially expand the el enment. Such an
el enent need not be rotatably coupled with the support. The el enents

descri bed with reffHecasgarhtusonef Eighads eeséntiiip tiee samecagd tirdapparatne odher
enbodi nents to the extent 10 that conpatibility is provided. 1~J Lit

Transl ation of PCf@%'E‘Z%géQZ% %:“ﬁgt&g NB& %@1@%& 4 wﬂheg(g#rkgﬁm Wpheet  al

| Stead WamaTech 416 at ent al ms par at us the joi ning

t oget her of substr, L ch.ha Me I far S di sk
or wafer, with an ggéﬁgﬁdgg%{\s %&eﬁgﬁgﬁfeﬁﬁrﬂg@e %%ﬁg%ébﬁﬁﬁﬁp%%gﬁgﬁ%é?gﬁ' i nner
ol ement |5 expandalleoPBIGHEMSN &1 CHHE CPENEGHELTT PG WBRD RS b ¢ he
i nner holes of both substrates and cl oses off_ an _internediate space forned
bet weerS t he subst réats@gftr Rorion 4 ©f a wenteringnkinr dAmembe centalich it @9 is
according to claiml1, characterized in that the elenent is nade of an

el astic material . rotatably Appmpied wsthatreosdppgrttd cThse mebtesing2pincBarlas @ i zed
in that the el ement 1s expandable by the application of pressure. 4.

Appar at us accor di ngerit€rirg) thdlihalidie opriseelli 2w titdtaiates abay Fairertheeslipport hat
the el enment is conpressible between two
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
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20 parts that are novable relative to one another. 20 |.it Transl ation of
.PCT 1EP02102213 filed 01 March 2002 / Al exander Hupp et al ! Sieag HamaTch
AG | A2.3416 5, Apparatus according to claim4, characterized in that one
part is a substrate support that is rotatable about an axis of rotation

per pendi cul ar to the support surface. 5 6. Apparatus according to one of
the clains 4 or 5, characterized in that the other part is a centering pin
that is rotatably coupled with the support and is novable relative to the

support in the di rrigt oshowis thiarthet embodirpéstt bPthe blesént Abietishusiragor di ng
to one of the preceding clains, characterized in that the elenent is an

elastic ring. 8. n?s&@%stgpg 0 48 diné ! SheRrfoe il ﬁhgé?aqéteﬂﬁ BBded 4fH

| east one of the par | cal'ly w deni ng I on
expanding the rin i b n raI of
Appar at us accor di ﬂ;ag% Q':ﬁf‘j?ﬁ'c?r é)gfentgﬂ{@ gle[ g?'lnfe%f 'E%W [Tf'eFeo nggﬁﬁ 2 ng
pi n extends throug central hole of the ring. 20 10. Apparat us accordi ng
to vne of the pre @%ﬂ clalms characterized in that the elenent is an
el astic chanmber that can be suppl ied with pressure. 21 Lit Transl ation of
PC r 1EP02102213 filed 01 March 2002 | Al exander Wipp et al 1 Stoag
HemaTech AG/ AZ. 341 B 11. Apparatus according to claim 10, characterized
in that the chanmbdfigwhishowasnappaedtuer! foujoining dodqther yulisieates Bt thahere
periphery of the inner hole of the substrates when the chamber 5 pressure
is at anbient presfiué®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
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
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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12. Apparatus according to claim 10) characterized In that the chanber wall
‘has a | arger outer periphery "than the inner wall of the substrates when

t he chanber pressure is at anbient 'I O pressure. 13. Apparatus according
to one of the preceding clains, characterized in that the elenent is
fixedly connected with a rotatable substrate support. 15 22 Lit

1'ransl atl on of PCT | EP02/02213 filed D1 March 20D2 | Al exander Hupp et al
| SteBg WamaTech AG/ AZ. 3418 . A5LR A@AS, . A@A, 3 . A . A3 . A[. A {

CACACAS, AT, . A2. Rravided onAhé\undersidensf thethe@dbportion 122Ng) the centering pin

| wmhc] X] caV] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c<a] ca] ca] ca]ca]ca]ca]ca]c
a] ca] ca] ca] ca] ca] ¢ah dg ] bRelic ‘ohlaetEr Zlémeént 140 that forms a sealed annular

d"$\ *su{ P[ q(*acxzzupj e_Znmhc] X] ] caV] ca] caV] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]

SJtor e (V] cal ca) corenpet TS PRERL SRAfeRp! SR SRANRAT IF clirbe ¥R o o
St ?Lfi%i%%ﬁ@%#%&a&hé%aw 144, the Resipher sgnaes] AR ca) cay
CHLETLE ST Eoke A{@x ahrelsaleolrph R ahaator e Aharher sahea! ool ©
YV)))*cx** +i++,,,--SUj-l--_.~ytnicrYlgb] X]]]ca] caV] C(#}% a] cal ca] cal ca
] ca] ca] ca] ca] ca] capl@%t]am 84 cthe shampenplenjera1 484 dispeseq eatheveaterieav] ca
.1 0002M2223P3334: 5N6678F81 88888889) 9r 999>: { vql gb] X] ] ca] ca] ca] ca] ca] ca] ca]
ca\/] ca] caV] ca] ca] phi t20 oehopbuitdhlejnomines] ard safaragxamhple)] tuspd 49 dbg hapda] ca] ¢
>0
3]P23<<<q==>c>>>°( @@o@@ﬁ%&% BB xhatdodide abeaiv] orlee ay]feahdakca] cal
caj] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]cal

BBV CADDDEYEREECERER QYGRS CRE Nkl hdy Hhuckiahhid eithiehkosdoepl ambeal ca

ca] ca] ca] ca] ca] caV] ca] caV] ca] ca] ca] ca] ca] ca] ca] cal ca] ca] ca]ca]ca]ca]ca]ca]c

'3 KdKr KuKKKK QRQAR{ vql gb
Z] gg] p ca]r cg] ca] @g?&g}:ég%&%%wwgﬁwg] ca] cg] cal caiﬂvga]gc!aﬁ ]cg?]cg?]cg?]cg

] ca] ca] ca] cajca'R
R' RPRCR] SSTTI UUUbV\/\/\/V\Y/WW/AMV\DV\UXXYYZZZ\ G\ \ \] ~ytoje [V]ca]ca]ca] ca]ca]ca]ca

] ca] ca] ca] ca] ca] c ajc V|]| Lca] cal cal] calcal ¢ b a ca}? E]eg a ca\/] ca

11]1#] % + 4 ﬂpﬁmwﬁ@ i%?&sa 6?&#& Y
] gg]chefj 1:!31] I:aA] c!a] I:a] ca] ca] ca] ca] ca] c@]ﬂca] ca] ca]ca] cal ca] ca]t?] caﬁiﬁg%} gg]
cal] ca] caV] ca] caVpeanebiste cihrd sealedcsaamer The passage 146 is

gHg| gggg6hl hhhiiiij2j}xsnid_Z]c]]ca]ca]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal ca]
ca] ca] ca] ca] ca] cakoainuiicationa it ca]roatitastoaied apempc siac aviicly j thek skaled

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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| NI I mFmamdnmmmNnnnnlohowooo p

ppHpJp_pap} p} xsnhc] X] ] caV] ca] caV] 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! +nOti K-f @0% h& ()-fz10%

h& ()-f"10% h& ()-f10% h& ()-S10% h& ()-,10% h& ()- #L10% h& ()-tG i K S 10%
h& ()-Z%6#10% h& () -f#10% h& ()- S@O0% h& ()-S10% h& ()- S#10% h& ()-fF10%
h& ()- bjl1dYNCS 10% h 10 h 10 h 10 h! *<10% h& ()-L9g10% h& () - 7ML0%

h& ()-f210% h& ()- 0y#10% h& ()-<O 7dEYNCS 10% h

SUs10%& () - 109& (rhé@subsiates-3,40are krpushitliotathe) posittoriliuptrateng Fgs4in

dZPFS' 10% h 101010

&910%& () - Y7s10%&iHe mednéPaifeddy dédibedd@boye. The%ealed lamber PFSislAGwh
fO0%& ()-yl0%&' () - Zf LE10Y&' ()- - 10%&' () - Z#10%&' () -, 10%&' () - ni $yoeFS' 10% h

10% () - 010103 BYdfE' iy loophOddc LSS e ' HiHibd) wFhariEqabS 10%
n 3, 1over () -1 168B8Rei by (T PERARIAL eh SR Gt errealif v tmofie e
5 periphery of the inner holes of the substrates 3,4 and seals a space 30

formed between the substrates. The support 7 is now rotated about
the axis of rotation A, as a result of which also the centering pin 20 and
the chamber element 140 are rotated about the axis of rotation A. Due
to the tight contact between the peripheral wall 144 of the chamber
10 element 140, and the inner periphery of the inner holes of the
substrates 3,4, the substrates 3,4 are also rotated about the axis of
rotation A. The rotational movement of the support 7 is, of course, also
transmitted via the support surface 9 to the substrate 4 and via the
adhesive 5 to the substrate 3. The adhesive 5 is uniformly distributed

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

After the glulng, 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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hXdEoeFS' 10% h

' 10% () - @AFL0%R () - y@LOYR () - Z@ #109%&' () -, 109&' ()-m #109%&' () - . zRSTUJZPFS'

10% h 101010L910%& ()-7 109 ()-2@O0%& ()-, SO#109%&' ()-F.-109%& ()- UW

CdEZPFS' 10% h y&@O0%& ()- 10%& ()-#109%&' ()-109%&' ()-1 10%& ()-9109%&' ()-

dEZPFS 10% h y! S109%&' ()- MLO%& ()- yS109%&' ()- @10%&' ()-yl S10%& ()-SZ

109& ()- ?!r1!11E"dEZPFS 10% h 0#100/& (- 1.,10%& ()- f,10%& ()-

(109%&' () - @H#10%&' () - #- 10%& ﬁ " 7#8#0#: ##yoeFS 10% h f3 -10% U& () -

101010s910%&' () - 7p&xipkera) wa (mi (Nternabigely,) haweyars §wonld s> bBROSible 0%

U& ()-y-10% U& ()-y-10% U& ()-y-#10% U& ()-y10% U& ()- ys-10%

U&' () - * %pWBeB&Q8&ftiEdhe ShaAthen elémeh 140 {9 have a peripheral wall 144 that, when
the chamber 142 is at ambient pressure, presses firmly against the
inner periphery of the inner holes of the substrates. In order to enable

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

10
Fig. 5 shows a further alternative embodiment of the invention. In Fig.

5, the same reference numerals are used as in Fig. 1 to the extent that

similar or identical elements are indicated.

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

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

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

surface 9 in which is formed a recess 10

16
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y! 10% U&' ()-y-10% U8 ()-yf-10% U& ()- L#10% U ()-yF-10%

)-&& H

' dEoeFS 10% h 17" 10% U& () - yfz@O%u& ()-

- y*-10% U8 ()-y' -10% U8 ()-' =(>(2(@(( )V)eFS 10% h #10% U& () -

10

Is

20

F @o0% U& ()- 10% U& ()-10 UL0 ULO0 U9910%

Disposed in the recess 10 is an elastic chamber element 240 that is
fixedly connected with the support 7 in any suitable manner. The
elastic chamber element 240 is provided with a rigid upper portion 242
having a centering inclination or bevel 244. The chamber element 240
has an elastically expandable peripheral wall 246 that has a peripheral
surface 248. The shape of the peripheral surface 248 essentially
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 passage 254 in the support 7. The passage 254
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 amblent pressure, so that the
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
the peripheral wall 248 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

17
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U& ()-V)))*c***aBeFS 10% h10% U&' ()- f S10% U& ()-!' 109JU& ()-nl0% U& () -

10% U& ()- 10% U& ()- *' +i ++,,, dEeFS 10% hf 210% U& ()- Ss010% U& ()-' - 10%

U8 () - Zf %t10% U& () - #10% U& ()-!10% U& ()- ,------ _..eFS 10% h- #109%&’ () -

S109&' ()-S10 ULO0 U10 U3 9910% U& ()- @ 10% U& ()-410%

U&' ()-./0002MRdEEFS 10% h, LO#10%& () -

" @0%& ()-nfolov’ ()-S@L0%& ()-FS9#109%& ()- @L0%&' ()-1 M2223333P33eFS 10%

hy10% & ()-y10% & ()-101010
formed between the substrates 3,4. The support 7 is now rotated
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 fogether.
After the gluing of the substrates 3,4, the pressure fluid is withdrawn
from the chamber 258, 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

18
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*10% & () - @FL0% & ()-yf @0% & ()-ns10% & ()-y310% & () -
<<<<n=0=p=q==y oeFSoharétely-dé¥ubéd embodiments. For example, the elastic element
10/ 10/ 10/ 9910% & ()-1710% & ()-,s0 10% & ()-3. @0% & () -

=>G>>>?( @EoeFS' 1Q%0 #Y0P48( %N ' O4%.. I
100 ()- (@@ @\s%m e ﬁg,"? }’%o%%'g-aé(%%& h o 1 )Ja?"%r( tre

#- 1098 () - 10%& () - 10%& (). ! ' 10% . o ()
Coytovi () - riove! (FT TR0 B eRaBRaRHREL et oAb 3 phieta
* oL’ - - oL -m oL - o/R' - - /R’ -
hgooz/zl ?)/&D&YEEEE%M%%%E%%%Q?% Pc/égfeg'?en{ a separate element could
109& () - #10%& ()-!-10%& ()-10%& ()- y@O0% ()- ECFFFF: G G<G=GdZPFS 10%
h1010108 L9109%& ()al$orbgopgoyived dhatipresses againsiga cyriace ohile elastic element
=GGGHNHHI dEZPFS' 10% hy- 109B&' () - Zf - #109B& () - f 109B& () - yL- 1098& () -
109B&' () - y109B&' ()that fakes Jawayl EORF $he GUphbr 1iv@Eet Yo GobOuBEs (And+ aiar () -
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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@B" 109 ()-S, 109& () - FI QQQQ@RARBRCR[ SyoeFS 10% hf @0% U& () - 101010

92109& ()- Y7109& ()-14109& ()- S2- 109&Fatert$3ameJUUdEOeFS 10% hy' z10%

U& () - %+10% U& ()- y@aL0% U& ()-910% U& ()-f @0% U& () - Zf - #10%

U& () - UsMWWAVWBWOWDWAZPFS' 10% h10 UL0 UL0 U910% U& () - F710% U& ()-yS210%
U& () - &O#10% U& ()- v, - 10% U& () - DWUXXYYZZJEZPFS 10%

hy! - 1098& () - -y SAQ%B& %@%E}g%ﬁ‘tr@ joirling Yadéthdr of &dEXHEE{ Jwhich have an

S 109B& ()-22\ G \\A] B]
Rt T IOFLE L HIPE 2l A —
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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5 6. Apparatus according to one of the claims 4 or 5, characterized in
that the other part is a centering pin that is rotatably coupled
with the support and is movable relative to the support in the

direction of the axis of rotation.

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

characterized in that the element is an elastic ring.

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

IS 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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o GABCDLFCHI I KNP TR et 8 ser, St Betiphery, than the jinner
periphery of the inner hole of the substrates when the chamber

5 pressure is at ambient pressure,

12. Apparatus according to claim 10, characterized In that the
chamber wall has a larger outer periphery than the inner wall of
the substrates when the chamber pressure is at ambient

10 pressure,

13. Apparatus according to one of the preceding claims,
characterized in that the element is fixedly connected with a
rotatable substrate support.

15

22

Lit Translation of PCT /EP02/02213 filed 01 March 2002 / Alexander Hupp et 8l / Steag
HamaTech AG / AZ.3416



