1 Apparatus for holding a planar substrate Technical Field The invention
relates to an apparatus for holding a planar substrate, particularly for a
wafer or eWB, having a support that forms a supporting surface for the
substrate, which has at |east one recess provided in the region of the
supporting surface for the substrate, and having at |east one hol din
connected with this recess, in terns of flow, for fasteni ng ‘\mm \\BWM@E
onto the apparatus, using a partial vacuum generated betmee

substrate. State of the Art "Vacuum chucks" or hol ders for MﬁfEWSWGTAQLHEL
substrates are known fromthe state of the art (U82010f061316§ﬂi) whi ch
bind these itens or hold themin place on their support, using a-partial—
vacuum Oten, these also fulfill the task of pulling the substrates into a
pl anar ﬁbﬁ&ﬂﬂﬁu&nfoFOhoI&ﬂﬁg puppeser $liestsugyporti ng surface w t
has recesses that are connected wth holding neans, in ternﬂmm mmmmmm ML

generate a partial vacuum In this way, warped substrates _can bewjpwkl ed to

Technical Field

The invention relates to an apparatus for holding a planar
substrate, particularly for a wafer or eWLB, having a support
that forms a supporting surface for the substrate, which has at
least one recess provided in the region of the supporting
surface for the substrate, and having at least one holding means
connected with this recess, in terms of flow, for fastening the
substrate onto the apparatus, using a partial vacuum generated

between support and substrate.
State of the Art

“Vacuum chucks” or holders for wafers or other substrates are
known from the state of the art (US2010/0013169A1), which bind
these items or hold them in place on their support, using a
partial vacuum. Often, these also fulfill the task of pulling
the substrates into a planar dimension. For this purpose, the
supporting surface of the support has recesses that are
connected with holding means, in terms of flow, to generate a

partial vacuum. In this way, warped substrates can be pulled to



2 be planar - substrates that are conparatively highly warped are
additionally inpacted with conpressed air, in order to press themonto the
supporting surface and thereby to allow full-area suction of the substrates
onto the hol der. Such conpressed-air designs are conplicated in design and
furthernore have an increased risk of contam nation of the
pressure-inpacted substrate surface, which can di sadvantageously lead to
damage of the wafers of eWBs ("enbedded Wafer Level Ball Gid Array").

Furt hernore, suction cups for holding wafers are known (US6517130B1), which
are mounted in a recess of a support that forms a supporting surface. These
suction cups are connected to a partial vacuum source and can pull back

bel ow the edga0f Lhes SHPRY tinag Susf aspanath vehei nignp, seapedCanpar ativel y
hi ghly warped substrates cannot be drawn agai nst the supporting surface by

sucti ongg@ueloraheir ihphdtdd A tWcbip b8 Sed annd,t hhsSorast rictpzetbe usability
of the suction cups. Presentation of the Invention The invention has

t her ef of gerg€ndd s@kf s&ﬁ@oﬁ@% @ﬁirifg'_ﬁé O&ﬁ@g;meappaba&mvf a@ulhekdeag a
pl anar substrate, of the type described initially, in such a manner, with a
sinpl e dgst h dhahe 3ubstrates onto the holder. Such compressed-air

designs are complicated in design and furthermore have an

increased risk of contamination of the pressure-impacted

substrate surface, which can disadvantageously lead to damage of

the wafers of eWLBs (“embedded Wafer Level Ball Grid Array”).

Furthermore, suction cups for holding wafers are known
(US6517130B1), which are mounted in a recess of a support that
forms a supporting surface. These suction cups are connected to
a partial vacuum source and can pull back below the edge of the
supporting surface with their cup seal. Comparatively highiy
warped substrates cannot be drawn against the supporting surface
by suction, over their full area, with this, and this restricts

the usability of the suction cups.
Presentation of the Invention
The invention has therefore set itself the task of improving an

apparatus for holding a planar substrate, of the type described

initially, in such a manner, with a simple design, that



conparatively highly warped substrates can be brought into a specific shape
with it, and that nevertheless, in this connection, the risk of danage to
the substrates renmains small. The invention acconplishes the stated task in
that the support has at |east one recess having an el astic seal, which is
configured so that it can be noved froma position projecting beyond the
edge of the recess into a position pulled back in relation to the edge of
the recess or at nost coinciding with it, and which works together with the
recess to draw the substrate against the support over its full area, by
suction. If the support has at |east pne recess having an el astic seal,
which is configured so that it can be noved froma position projecting
beyond thg 649 el hesHBL @SS pbAt Sulds POsidsi @Anpt | Ieebaank iinAor &l ation to
the edge of the recess or at nost coinciding with it, then the risk of
damage {9 tihe Subsheay s d hannesuit ofvepessibke, pm niidy- poi nt _
def ormation of the substrate in the region of the seal can be kept slight,
because.t e 8@k, CaRe P dk RaCkanpderté hehesSuppeEthBgs stunfAee emalhe edge of
the recess when the substrate is drawn onto the supporting surface by neans
of partial vacuum |If this seal now additionally works together with the
recess to draw the substrate against the support over .4 its full area, by

suct i ong, &V A t3BRASHEAL S 1ihale sdeME at st cORakat hvehyt gireatshppbrom t he
desired geonetrical shape can be accommpbdat ed by t he apparatus or hol der by

nmeans of 4 he plQiseChbh8gdrseals naRdnhebd dmgtliaceeauf fuiantisy. This is
because the seal can thereby equalize or bridge distances between

support &wf%uﬁe%p%oaeﬂaﬁ upstdAt e ABdegafr@NSULS st gt Ghitecaeabi ng ef fect.
Even conparatively great bending (bow), waviness (warp), deviations in

| evel ness, {fd atess)apd/ ofe thicckresscdeyigtdiensn(fol add Brckneass
Variation) of the substrate can be equalized in this manner, thereby making

it possibl e i quakant e6g@ SEaWee riekds obr tdhe nedlhstoateidimd hetappar at us.
In addition, even great geonetrical deviations cannot prevent the substrate

fron]be&@g gdr v, ;agalBsks ISy SURROLE tAVEke i deefsldl koaneaw dne suction, so
that all kinds of substrates can be brought into a desired dinension that

is predetgLpined Ly ithe syopPAldporthevappatatiis carethesefare ibe.
characterized, inparticular, as conpared with the state of the art, in

that a conparatively great geonetrical tol erance capacity can be utilized
in sinple design manner, with reduced risk of damage to the sensitive

substrate §]!19esup'y?> t habSapeverdihelgss.possi B g0 alr Engs©fc Hezai, ght en
substrates into a desired shape, which can be drawing themflat and/or also
lleveling, them s fQi, €%AFRLes o THax Ganche soMmsFal ifvehya position

projecting beyond the edge of the recess into a position pulled

back in relation to the edge of the recess or at most coinciding

with it, then the risk of damage to the substrate as the result

of possible point-by-point deformation of the substrate in the

region of the seal can be kept slight, because the seal can pull

back under the supporting sufface or the edge of the recess when

the substrate is drawn onto the supporting surface by means of

partial vacuum. If this seal now additionally works together

with the recess to draw the substrate against the support over



advant ageous particular in the case of warped or bent substrates. In
general, it is pointed out that the seal can also be provided in a recess
that is connected with holding nmeans in terns of flow, in order to generate
a partial vacuum between substrate and support. A recess can therefore
fulfill two technical functions, on the one hand a hol ding function and on
the other hand also a technical function with regard to what was expl ai ned
above. Furthernore, it is nmentioned in general that wafers can be
understood to be circular or square substrates for electronic conponents,
anong ot her things for mcroel ectronig, photovoltaic and/or mcro-system
technol ogy. The termwafer can therefore also include artificially produced

waf ers, i‘@éjcﬂlla_ns a¥LB, @%ﬁio&heeb@aﬁea S ystesapkrat Desiigntesi nplicity can
result if the elastic seal is configured so that it can be passively noved

by the suRsifAtige1pagts et ArdninSikReeqd fierdmvedrat rf @sTasmaper cdhppeng the
seal into a position that is disruption-free for the shape of the substrate

can be genstiL£deat phhensaippadatBsWot hhalraw mg kBensubstyrate in by suction.
6 Preferably, the recesses are disposed distributed over the support, in

order tg dhesehy heaabl gnd ;dipraverbud | sareaidnawyng-iwiHfist he substrate
by suction. Furthernore, in this way a locally increased nechanical stress

"of the substdates dukingadrawgy Bqhy] SHetdOmreéagebei keptcdsow. A
particularly robust apparatus can be created in this manner.

between supporting surface and substrate, and can ensure a gas-—
tight sealing effect. Even comparatively great bending (bow),
waviness (warp), deviations in levelness (flatness) and/or
thickness deviations (Total Thickness Variation) of the
substrate can be equalized in this manner, thereby making it
possible to guarantee a secure hold of the substrate on the
apparatus. In addition, even great geometrical deviations
cannot prevent the substrate from being drawn against the
support over its full area, by suction, so that all kinds of
substrates can be brought into a desired dimension that is
predetermined by the support. The apparatus can therefore be
characterized, in particular, as compared with the state of the
art, in that a comparatively great geometrical tolerance
capacity can be utilized in simple design manner, with reduced
risk of damage to the sensitive substrate side, and it is
nevertheless possible to bring or straighten substrates into a
desired shape, which can be drawing them flat and/or also

leveling them, for example. This can be comparatively



Particul arly advant ageous suction conditions can result if the recess has a
cl osed contour progression with the seal. Particul arly advant ageous
conditions for fastening the substrate on the apparatus can result if the
seal essentially surrounds the recess of the support that has the partial
vacuum Likewise, in this way the tol erance of the apparatus with regard to
deforned, for exanple warped or bent substrates can be increased, because
enl arged seal i ng surfaces can form an expanded gas-tight connection with
the substrate. If the seal conpletely surrounds the recess for drawi ng the
substrate in by suction, then a closesl suction region can be nade possible,
so that even in the case of conparatively greatly deformed substrates,
secure {aplenifRgusapabecam nassihbecyéd b eduped preassure conditions. The
apparatus is therefore not only particularly robust with regard to

devi at i gpssifudcke geonetry of 7 the substrate, but can al so avoid damage

to the substrate with reduced stresses. The tolerance with regard to
geonetrical deviations of the substrate can be further increased if the
recess for the seal divides the supporting surface into two supporting
surfacerpofddds., it is pointed out that the seal can also be provided
in a recess that is connected with holding means in terms of
flow, in order to generate a partial vacuum between substrate
and support. A recess can therefore fulfill two technical
functions, on the one hand a holding function and on the other
hand also a technical function with regard to what was explained
above. Furthermore, it is mentioned in general that wafers can
be understood to be circular or square substrates for electronic
components, among other things for microelectronic, photovoltaic
and/or micro-system technology. The term wafer can therefore

also include artificially producéd wafers, such as WLB, eWLB or

the like, for example.

Design simplicity can result if the elastic seal is configured
so that it can be passively moved by the substrate, particularly
since the movement forces for dipping the seal into a position
that is disruption-free for the shape of the substrate can be
generated at the same time with drawing the substrate in by

suction.



If the recess for the seal follows an edge-side supporting surface portion,
then the substrate can be brought into a desired shape all the way into its
edge region. Conparatively great bending or warping, which can lead to
handl i ng problens, particularly in the edge regions of the substrate, can
be equalized in this manner. Sinple design conditions can result if the
recess having the seal and at |east one recess connected with the hol ding
means in ternms of flow run concentrically. Furthernore, production of such
an apparatus can be carried out in conparatively sinple nmanner, so that a
cost - advant ageous apparatus can be created. In a sinple design, the seal is
connected with the bottomof the recess with a firmbond. In particular, it

can be avoided byin8 reansef atbi 8issisdnck setibheedannactthen neans, that
t hese cannot |ead to any damage of the substrate. A particularly safe
appar at Uso &t t har ebye Per £ri@tredy be able to improve full-area
drawing-in of the substrate by suction. Furthermore, in this
~way a locally increased mechanical stress of the substrates

during drawing-in by suction can be kept low. A particularly

robust apparatus can be created in this manner.

Particularly advantageous suction conditions can result if the

recess has a closed contour progression with the seal.

Particularly advantageous conditions for fastening the substrate
on the apparatus can result if the seal essentially surrounds
the recess of the support that has the partial vacuum.

Likewise, in this way the tolerance of the apparatus with regard
to deformed, for example warped or bent substrates can be
increased, because enlarged sealing surfaces can form an
expanded gas-tight connection with the substrate. If the seal
completely surrounds the recess for drawing the substrate in by
suction, then a closed suction region can be made possible, so
that even in the cése of comparatively greatly deformed
substrates, secure fastening can become possible with reduced
pressure conditions. The apparatus is therefore not only

particularly robust with regard to deviations in the geometry of



If the seal, which runs conically in cross-section, has two equal bending
shanks, a tilting novenent thatis free in the tilting direction can be nade
possible. In this way, depending on the progression of the substrate, a
tilting novenent in the one tilting direction or a tilting direction
opposite to it can be perfornmed, and this can increase the universal
usability of the apparatus for the nost varied substrates. If the seal is
structured as a tubular seal, then the deformability of the seal can
furthernore be utilized to ensure |ow stress on the substrate. Furthernore,
in this way the di nensions of the recess for the seal can be kept |ow and
thereby a cost advantage in production can be nmade possible. In order to
secur el £ ashen rgeapasat il wikar geo siibsintakeso thel sidintgathewitmar pi ng, on
the apparatus, or to conpensate for their geonetric deviations, the support
can have.duddd rkecs868sses having seal s, which separate the support into
mul tiple supporting surface portions. In a sinple design, these recesses 9
can run offset radially fromone another. Further recesses that are jointly
connected with a holding neans, in ternms of flow, can be provided between
these recessas AAvENG: seabsyadd tat gheastriang veoessieds aSupporting surface
portion is connected with the holding neans, in terns of flow, separately
from t hg,0¢hefc J eaeseesSruthen dinkheseat sualhcorepeesstsesirzaseaan be

i ntroduced between support and substrate, for exanple, in such a manner
that pagijculanly gephbe: sif aiahbeni ngcoftideuppbst ing espadee made
possible 1n this way. Advant ageous drawi ng of the substrates to flatten or
align them cay therefore occur even in the case of severely warped or bent

substr at es.
If the recess for the seal follows an edge-side supporting
surface portion, then the substrate can be brought into a
desired shape all the way into its edge region. Comparatively
great bending or warping, which can lead to handling problems,
particularly in the edge regions of the substrate, can be

equalized in this manner.

Simple design conditions can result if the recess having the
seal and at least one recess connected with the holding means in
terms of flow run concentrically. Furthermore, production of
such an apparatus can be carried out in comparatively simple

manner, so that a cost-advantageous apparatus can be created.

In a simple design, the seal is connected with the bottom of the

recess with a firm bond. In particular, it can be avoided, by



Brief Description of the Drawing 'In the figures, the object of the

i nvention is shown as an exanple, using multiple exenplary embodinents. The
drawi ngs show Fig. la side view of a first apparatus with substrate in a
sectional view, Fig. 2an enlarged detail viewof Fig. 1, Fig. 3a top view
of the apparatus according to Fig. 1

means of this set-back of the connection means, that these
 cannot lead to any damage of the substrate. A particularly safe

apparatus can thereby be created.

If the seal, which runs conically in cross-section, has two
equal bending shanks, a tilting movement'thét is free in the
tilting direction can be made possible. 1In this way, depending
on the progression of the substrate, a tilting movement in the
one tilting direction or a tilting direction opposite to it can.
be performed, and this can increase the universal usability of

the apparatus for the most varied substrates.

If the seal is structured as a tubular seal, then the
deformability of the seal can furthermore be utilized to ensure
low stress on the substrate. Furthermore, in this way the
dimensions of the recess for the seal can be kept low and

thereby a cost advantage in production can be made possible.

In order to securely fasten comparatively large substrates,
including their warping, on the apparatus, or to compensate for
their geometric deviations, the support can have multiple
recesses having seals, which separate the support into multiple

supporting surface portions. In a simple design, these recesses



W t hout substrate, and 10 Fig. 4a cut-off sectional view of a further
apparatus for holding a substrate. Way to | nplenent the Invention The
apparatus 1 shown according to Fig. 1, for exanple, has a support 2 that
forms a supporting surface 3 for a planar substrate 4, particularly an
eW.B. As can be seen in Fig. 1, the substrate 4 is spherically bent and
therefore touches the supporting surface 3 only in part. In order to now
fasten the substrate 4 onto the apparatus or to bring it into a desired
expanse, the support 2 has recesses 5 that are connected, in terns of flow
a partial vacuumline 13 of hol di ng means not . ’

can run offset radially from one another. Further recesses that

are jointly connected with a holding means, in terms of flow,

can be provided between these recesses having seals.

If at 1east one recess of a supporfing surface portion is
connected with the holding means, in terms of flow, separately
from the other recesses, then different suction pressures can
can be introduced between support and substrate, for example, in
such a manner that particularly gentle straightening of the
substrate can be made possible in this way. Advantageous
drawing of the substrates to flatten or align them can therefore

occur even in the case of severely warped or bent substrates.
Brief Description of the Drawing

In the figures, the object of the invention is shown as an

example, using multiple exemplary embodiments. The drawings
show:
Fig. 1 a side view of a first apparatus with substrate in a

sectional view,
Fig. 2 an enlarged detail view of Fig. 1,
Fig. 3 a top view of the apparatus according to Fig. 1

without substrate, and



shown in any detail otherwi se, to generate a partial vacuum In this way,
the substrate 4 can be drawn agai nst the support surface 3 and fastened in
pl ace, and thereby a shape of the substrate 4 that possibly deviates from
the desired shape is adapted to the progression of the supporting surface
3. However, in order to be able to accommodate, fasten or flatten even
conparatively great spherical bending (concave and/or convex formation),
the support 2 has a further recess 6, in addition to the recess 5, having
an elastic seal 7. In this way, a gas-tight connection of the support 2 and
the substrate 4 11 is guaranteed, saothat the substrate 4 can be drawn
onto the support 2 by suction, using a partial vacuum However, the speci al
thing abopt 4t hi saseat-Jrf sechabnbbisisealr 3 ifarcoaf igureedtse that it can be
noved froma position 9 projecting beyond the edge 8 of the recess 6 into a
position 9 pul | edobacky i suelsathea.to the edge 8 of the recess 6 or a
position 10 at nost equal to this edge 8. The different positions 9 and 10
can particularly be seen in Fig. 2. By nmeans of this pulling-back seal 7,
stresses of the substrate 4 when drawing this substrate 4 against the
suppor tiLg rhpeendncarhanawvkatignored, and this can create an apparatus
that not only works with particular tol erance to bending (bow, wavi ness
(warp), deviations in |evelness (flatness), and thickness deviations (Total
Thi ckness Variation) of the substrate, but also has a conparatively | ow
ri sk of rdanage teukhe swbst raleraThe epparat us a@ceoshng ,0 hakeai nvention
is therefore particularly suitable for conparatively greatly warped or bent
subst r at gspoit0 ehdtt hemmsecwipbyrtongt herfone Baddr andlarar the ot her hand,
to straighten theminto a desired geonetrical shape, because this recess 6
wor kst ogetherewist hotbe; ecass, i Byosderad aaal bewsdeawimgriighe 1substrate 4
onto the support 2 By suction, over its full area.

the substrate 4 is spherically bent and therefore touches the

supporting surface 3 only in part. In order to now fasten the
substrate 4 onto the apparatus or to bring it into a desired
expanse, the support 2 has recesses 5 that are connected, in
terms of flow, a partial vacuum line 13 of holding means not
shown in any detail otherwise, to generate a partial vacuum. In
this way, the substrate 4 can be drawn against the support
surface 3 and fastened in place, and thereby a shape of the
substrate 4 that possibly deviates from the desired shape is
_adapted to the progression of the supporting surface 3.
However, in order to be able to accommodate, fasten or flatten
even comparatively great spherical bending (concave and/or
convex formation), the support 2 has a further recess 6, in
addition to the recess 5, having an elastic seal 7. In this

way, a gas-tight connection of the support 2 and the substrate 4



12 The elastic seal 7 is passively noved when the substrate 4 is drawn
agai nst the supporting surface 3, so that the substrate 4 elastically
defornms the seal 7. In this way, it is possible to do wi thout further
design nmeasures for pulling back the seal 7, and this makes it possible to
create a cost-advantageous apparatus 1. The recesses 5 are di sposed

di stributed over the support 2, and this not only nakes the suction
pressure uniformbut also ensures draw ng-in, by suction, over the ful
area. According to Fig. 3, it can be seen that the seal 7 conpletely
surrounds the recess 5 of the supportl2 that has a partial vacuum and
thereby forms a closed contour progression 19. In this way, a particularly
gas-tighd feraeettap heturen tappatisdtisatk andasubstdatven dncanthe creat ed.
Furthernore, the tol erance of the apparatus 1 for geonetrical deviations of
the subsigge 4 sansberidisr eased eveardiunt kecuim. t ieverar, Paeticul ar

pl anarity of the fastened-on substrate 4 even in the edge region of the

subst r aj g4 NarnbegCaBAIECHiTs EBelrecessHaar thhe seal 7 ifsol | ows an

edge-si de supporting surface portion 11. Because the seal thereby separates

the supp@itidigetusbacea8 ithtc@n b3 moved from a position 9 projecting
beyond the edge 8 of the recess 6 into a position 9 pulled back
in relation to the edge 8 of the recess 6 or a position 10 at
most equal to this edge 8. The different positions 9 and 10 can
particularly be seen in Fig. 2. By means of this pulling-back
seal 7, stresses of the substrate 4 when drawing this substrate
4 against the supporting surface 3 can now be ignored, and this
can create an apparatus that not only works with particular
tolerance to bending (bow), waviness (warp), deviations in
levelness (flatness), and thickness deviations (Total Thickness
Variation) of the substrate, but also has a comparatively low
risk of damage to the substrate. The apparatus according to the
invention is therefore particularly suitable for comparatively
greatly warped or bent substrates, to hold them securely, on the
one hand, and, on the other hand, to straighten them into a
desired geometrical shape, because this recess 6 works together

with the recess 5 in order to allow drawing the substrate 4 onto

the support 2 by suction, over its full area.



at | east two supporting surface portions 11 and 12, the outer supporting
surface 11 can inprove drawi ng of the substrate onto the supporting
surface. 4, also as a floating bearing. The recesses 5 and 6 run
concentrically. The seal 7 is structured for great defornmability, as a
tubul ar seal, and connected with the bottom 15 of the recess 6 with a firm
bond, particularly glued toit. In this way, a conical cross-section
progression of the seal 7 occurs, which can performa free tilting novenent
18 with its two shanks 16 and 17, which novenent can be in the one or in
the other tilting direction, depending on the substrate to be accomobdat ed.
In this way, the apparatus 1 is particularly tolerant to substrates 4

def or meghd ne1diskfier eatl wayiss pEekikargafiowibsheat ese 4subdterasiepgois 2 can have
mul tiple recesses 6 having seals 7, which recesses are offset radially from
one anoihei 2%iR8s beenshomting gaesdsr Jetsai khan Hig.substicatehés way,

mul tiple supporting surface portions 11, 12, and 14 can be created. It is
advant ageus: daf 1§hec EERS S Beal' 7t unTd adiial kyyof iseis relsatibve to one
another. 14 The recesses 5 are connected with the hol ding neans, in terns
of fl owyo hy: aY:t0fuat sepadatigrpachiake yatdumuliineg back hite weypl fecesses 5,
5" to which different partial vacuum conditions can be applied can al so be
provi deghbetneenatiBe [eCessEH18, t6' chaytdth sealtsadvantagdaanparativel y
gentl e hol ding and/or straightening of substrates 1 can thereby be adjusted

or guar gpteetus 1.

The recesses 5 are disposed distributed over the support 2, and
this not only makes the suction pressure uniform but also

ensures drawing-in, by suction, over the full area.

According to Fig. 3, it can be seen that the seal 7 completély
surrounds the recess 5 of the support 2 that has a partial
vacuum, and thereby forms a closed contour progression 19. In
this way, a parficularly gas—-tight connection between apparatus
1 and substrate 4 can be created. Furthermore, the tolerance of
the apparatus 1 for geometrical deviations of the substrate 4

can be increased even further in this way.

Particular planarity of the fastened-on substrate 4 even in the
edge region of the substrate 4 can be created if the recess for
the seal 7 follows an edge-side supporting surface portion 11.

Because the seal thereby separates the supporting surface 3 into



15 Cains 1. Apparatus for holding a planar substrate (4), particularly for
a wafer and/or eW.B, having a support (2) that forns a supporting surface
(3) for the substrate (2), which has at |east one recess (5) provided in
the region of the supporting surface (3) for the substrate (2), and having
at | east one holding neans (13) connected with this recess (5), in terns of
flow, for fastening the substrate (2) onto the apparatus (1), using a
partial vacuum generated between support (2) and substrate (4),
characterized in that the support (2) has at |east one recess (6) having
an-elastic seal (7), which is configaBed so that it can be noved froma
position projecting beyond the edge (8) of the recess (6) into a position
pul | ed backdst kabatipoitadgheuedgee (B)riaforishelr es@ss2 { Bheouaer nost
agreeing with this position (9, 10), and which works together with the
recess £®pd:@idbavuthecsubstdaat enpddvaghiaveingt bé suppordstir2reoveroits ful
area, by suction. 2. Apparatus according to claim1l, characterized in that
the el ashd GugpRlrtlRY bsreanf iiguaedosas thatldatiegnbber passi vel y noved by the

substrate (7).
The recesses 5 and 6 run concentrically. The seal 7 is
structured for great deformability, as a tubular seal, and
connected with the bottom.15 of the recess 6 with a firm bond,
particularly glued to it. In this way, a conical cross-section
progression of the seal 7 occurs, which can perform a free
tilting movement 18 with its two shanks 16 and 17, which
movement can be in the one or in the other tilting direction,
depending on the substrate to be accommodated. Iﬁ this way, the
apparatus 1 is particﬁlarly tolerant to substrates 4 deformed in

different ways.

For larger substrates 4, the support 2 can have multiple
recesses 6 having seals 7, which recesses are offset radially
from one another, as has been shown in greater detail in Fig. 4.
In this way, multiple supporting surface portions 11, 12, and 14
can be created. It is advantageous if the recesses 6, 6’ run

radially offset relative to one another.



16 3. Apparatus according to claim1 or 2, characterized in that the
recesses (5) are disposed distributed over the support (2). 4. Apparatus
according to claiml1, 2 or 3, characterized in that the recess (6) having
the seal (7) fornms a closed contour progression (19). 5. Apparatus
according to one of clains 1 to 4, characterized in that the seal (7)
essentially, preferably conpletely surrounds the recess (5) of the support
(2) that has a partial vacuum 6. Apparatus according to one of clains 1
to 5, characterized in that the recess (6) for the seal (7) divides the
supporting surface (3) into two suppeurting surface portions (11, 12). 7.
Appar atus according to claim®6, characterized in that the recess (6) for

the seajpd Deckakbovs: alvedgemsitded SHpROrddengosuiiqare ooyt iiantéids .
of flow, by way of a separate partial vacuum line. In this way,
recesses 5, 5’ to which different partial vacuum conditions can
be applied can also be provided.between the recesses 6, 6’
having seals 7, 7. Comparatively gentle holding and/or
straightening of substrates 1 can thereby be adjusted or

guaranteed.



8. Apparatus according to one of clainms 1 to 7, characterized 17 one
recess (5) connected with the holding neans, in terns of flow, run
concentrically. 9. Apparatus according to one of clains 1 to 8,
characterized in that the seal (7) is connected with the bottom (15) of the
recess (6) with a firmbond. 10. Apparatus according to one of clains 1 to
9, characterized in that the seal (7), which runs conically in
cross-section, has two equal bending shanks (16, 17), in order to allows a
tilting novenent (18) of the seal (7) that is free in the tilting
direction. 11. Apparatus according tasone of claims 1 to 10, characterized
inthat the seal (7) is structured as a tubular seal. '

Claims

1. Apparatus for holding a planar substrate (4), particularly
for a wafer and/or eWLB, having a support (2) that forms a
supporting surface (3) for the substrate (2), which has at least
one recess (5) provided in the region of the supporting surface
(3) for the substrate (2), and having at least one holding means
(13) connected with this recess (5), in terms of flow, for
fastening the substrate (2) onto the apparatus (1), using a
partial vacuum generated between support (2) and substrate (4),
characterized in that the support (2) has at least one recess
(6) having an elastic seal (7), which is configured so that it
can be moved from a position projecting beyond the edge (8) pf
the recess (6) into a position pulled back in relation to the
edge (8) of the recess (6) or at most agreeing with this
position (9, 10), and which works together with the recess (5)
to draw the substrate (4) against the support (2) over its full

area, by suction.

2. Apparatus according to claim 1, characterized in that the
elastic seal (7) is configured so that it can be passively moved

by the substrate (7).



12. Apparatus according to one of clains 1 to 11, characterized in that the
support (2) has multiple recesses (6, 6') having seals (7, 1'), which
di vide the support (2) into nmultiple supporting surface portions (11, 12,
14), which recesses (6, 6') particularly run radially offset from one
another. 18 13. Apparatus according to claim 12, characterized in that at
| east one recess (5 or 5') of a supporting surface portion (11, 12 or 14)
is connected with the holding neans (13), in terns of flow, separately from
the other recesses (5 or 5').
16
3. Apparatus according to claim 1 or 2, characterized in that

the recesses (5) are disposed distributed over the support (2).

4. BApparatus according to claim 1, 2 or 3, characterized in
that the recess (6) having the seal (7) forms a closed contour

progression (19).

5. Apparatus according to one of claims 1 to 4, characterized
in that the seal (7) essentially, preferably completely
surrounds the recess (5) of the support (2) that has a partial

vacuumnm.

6. Apparatus according to one of claims 1 to 5, characterized
in that the recess (6) for the seal (7) divides the supporting

surface (3) into two supporting surface portions (11, 12).

7. Apparatus according to claim 6, characterized in that the
recess (6) for the seal (7) follows an edge-side supporting

surface portion (11).

8. Apparatus according to one of claims 1 to 7, characterized

in that at least one recess (6) having the seal (7) and at least
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one recess (5) connected with the holding means, in terms of

flow, run concentrically.

9. Apparatus according to one of claims 1 to 8, characterized
in that the seal (7) is connected with the bottom (15) of the

recess (6) with a firm bond.

10. Apparatus according to one of claims 1 to 9, characterized
in that the seal (7), which runs conically in cross-section, has
two equal bending shanks (16, 17), in order to allows a tilting
movement (18) of the seal (7) that is free in the tilting

direction.

11. Apparatus according to one of claims 1 to 10, characterized

in that the seal (7) is structured as a tubular seal.

12. Apparatus according to one of claims 1 to 11, characterized
in that the support (2) has multiple recesses (6, 6') having
seals (7, 1’), which divide the support (2) into multiple
supporting surface portions (11, 12, 14), which recesses (6, 6")

particularly run radially offset from one another.
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13. Apparatus according to claim 12, characterized in that at
least one fecess (5 or 5') of a supporting surface portion (11,
12 or 14) is connected with the holding means (13), in terms of

flow, separately from the other recesses (5 or 57).



