1 Receiving Means for Mounting of Wafers Specification The invention relates to a receiving
means for eceiving and mounting of wafers as claimed in Claim 1 and a device and a method for
aligning a first wafer with a second wafer as claimed in Claims 8 and 9 using the receiving means as
claimed in Claim 1. These receiving means or sample holders or chucks are available in diverse
versions and a flat receiving surface or mounting surface is decisive for the receiving means, so that

the structures which are becoming@a@mﬁgmgaﬁmmﬁgﬁgcgm@yrgligned and bonded on wafer
surfaces which are larger and larger over the entire wafer surface. This is especially important when a

so-called prebonding step which joins the wafers to one another by means of a separable
interconnection is carried out before the actual kgagmigsgss. High alignment accuracy of the wafers to
one another is especially important as soon as an alignment accuracy or especially distortion values of
< 2 um are to be achieved for all structures located on one or both wafers. In the vicinity of the

alignment marksythis:sus6epds fepecialaveldmtha indicated iecaiving means ARdrde vicesifRtd
alignment, so-called aligners, especially bond aligners. With increasing distance from the alignment

marks, cantrokpd padiperiertalignmeahvdth AlgRMAN ARSWaReS BK ssherialy.distartianalyes better
than 2 um, especially better than 1 um and even more preferably better than 0.25 um cannot be

achievedClaimEne.abieatakhis ipnentionisie iIMaIavRaNerigHeceiving means such hat more
accurate alignment can be achieved with them. This object is achieved with the features of Claims I, 8

and 9. AdvantageQus deveipRMRAS 6f SheiNVRNLER areidiven i ReifsRENIBNL ARSI A and a

flat receiving surface or mounting surface is decisive for the receiving means, so that the structures
which are becoming smaller and smaller can be correctly aligned and bonded on wafer surfaces
whiéh are larger and larger over the entire wafer surface. This is especially important when a so-
called prebonding step which joins the wafers to one another by means of a separable
imterconnection is carried out before the actual bond process. High alignment accuracy of the wafers
to one another is especially important as soon as an alignment accuracy or especially distortion
values of < 2 pum are to be achieved for all structures located on one or both wafers. In the vicinity
of the alignment marks this succeeds especially well in the indicated receiving means and devices
for alignment, so-called aligners, especially bond aligners. With increasing distance from the
alignment marks, controlled and perfect alignment with alignment accuracies or especially
distortion values better than 2 pm, especially better than 1 um and even more preferably better than
0.25 um cannot be achieved.

The object of this invention is to improve generic receiving means such that more accurate
alignment can be achieved with them.

This object is achieved with the features of Claims 1, 8§ and 9.

Advantageous developments of the invention are given in the dependent claims. All



2 combinations of at least two of the features given in the specification, the claims and/or the figures
also fall within the framework of the invention. At the given value ranges, values within the indicated
limits will also be disclosed as boundary values and will be claimed in any combination. The
invention based on the finding of the applicant accoraing to European patent applications EP
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positions of the structures on the surface of each wafer as a position map of the wafer being possible.

The latter, qyenfion iR #eHinRYEMEe fof delarminikedecal allanme MRHoswichhayg occurred due

to strain and/or distortion of the first wafer relative to a second wafer when the first wafe s joined to the

second wafer, b thefolanings »2 iRl Lan e efsrakvalies /e0gia st foniach sutfage.ef the

first wafer and/or - a second strain map of strain values along a second contact surface and -

evaluation means,fop, evaluatiog.the firskandinnseeand.sain mars aywhish he acal glignment errors

can be determined. The basic idea of this invention Is to provide a receiving means consisting of

several a&%ﬁcﬁ&&&%ﬁ@ﬂ?ﬁ§%&%ﬁrﬁ) prependant aLanm.ANAhGLANG WHRWIIGR Bigpounting

surface of the receiving means can be Influenced, especially in shape and/or temperature. Here the
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or local distortions which are known by means of the position maps and/or strain maps are

compensgle, o o berMOSK P DIRIZACaY (edyssd. Hewashanhiarelosabdisipdinns gliminated

but a macroscopic distortion or stretching of the wafer which arises from the locCal distortions altogether
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especially in combination with the above describe

first wafer 1s joined to the second wafer, with the following:

- a first strain map of strain values along a first contact surface of the first wafer and/or

- a second strain map of strain values along a second contact surface and

- evaluation means for evaluating the first and/or second strain maps by which the local
alignment errors can be determined.

The basic idea of this invention is to provide a receiving means consisting of several active
control elements which are independent of one another and with which the mounting surface of the
receiving means can be influenced, especially in shape and/or temperature. Here the active control
elements are used by the corresponding activation such that the local alignment errors or local
distortions which are known by means of the position maps and/or strain maps are compensated or
for the most part minimized or reduced. Here not only are local distortions eliminated, but a
macroscopic distortion or stretching of the wafer which arises from the local distortions altogether
in its outside dimensions is at the same time minimized or corrected.

Thus, as claimed in the invention, especially in combination with the above described



inventions relating to the position maps, strain maps and/or stress maps and the in-situ correction of
alignment faults disclosed there during contact-making and bonding of the wafers it is possible to
achieve a still better alignment result by active, especially local action on distortions of the wafer.
According to one advantageous embodiment of the ifventiois provided that the temperature of the
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of the mounting surface leads to local expansion of the wafer which is held on the mounting surface at

this positign, the., Nigher Jheiiemreiaiag:Aradical RemeTs e naler sRandsaL this g&s%iﬂ%Based

on the data of the position maps and/or strain maps, especially the vector evaluation of the alignment

error. esnagiRl [narshacsilan gl e sl BaRsAANOTRIARIABE it RRs e (D Agton local

wafer distortions or to counteract them in a controlled manner. In this connection vector evaluation

' defined as a vaciareid i AIRQMBRNRARIS LG feifkhasRRgR SRIBrVNE fapgeialy by

means of one of two versSions of the invention described below. The first version relates to

applications, i WhICh,PRlY QD6 R5IDERAIASS IS SV AR BUREaRG ki pIgvided a5 glaimped in
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the invention that the deviation of'the structures Is detected, especially viation of the geometrical

shape from%@raaﬁérﬁgrm%%@ iz sase dhe.deation Ricm%féqam%m%& {IgldR q?ﬁ&@%ﬁ”v
nominally chis

exposure fields of a step & repeat exposure device, from the expected shape whi

conventiongSEAIRDAWALLE:Plipacia N erfeh: IGsedevRlas. SRaEIR e esienIald which

describes these deviations, can take place based on the de a position map of the individual

alignment, Te : 0 ields: ' . 2 ively this
Cector ok e e B e Sy A by
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also be determined by any other able measurement means and can be In. In particular, step &

repeat IMogsaRy SPIEMR NI aLePREIThiar ACURIOD. o MRS ARANIN R RGGhLgst mask

and/or a special test routine are suita or this measurement.

nanner.

In this connection vector evaluation is defined as a vector field with distortion vectors,
which field has been determined especially by means of one of two versions of the invention
described below.

The first version relates to applications in which only one of the two wafers is structured. In
this case, it is provided as claimed in the invention that the deviation of the structures is detected,
especially the deviation of the geometrical shape from the desired shape. In this case the deviation
of the shape of exposure fields, especially exposure fields of a step & repeat exposure device, from
the nominally expected shape which is conventionally rectangular is of special interest. These
deviations, especially the vector field which describes these deviations, can take place based on the
detection of a position map of the individual alignment marks which correspond to the exposure

fields according to EP 09012023. Alternatively this vector field can also be determined based on



The second version relates to applications in which two wafers are structured. In this case it is
provided as claimed in the invention that the vector field of the alignment deviation be computed for all
positions of the position maps, especially of the first and second position maps according to EP
09012023. This vector field is to be determined espeé‘ially for the alignment position which is

considered,ideal arcprgingadgiteshpologiophand/anrRoonamical Htssiaascording, i he,matgrial in EP

10 015 569.6. In another advantageous embodiment of the invention it is provided that the strain of

the mounting Quiaa.cARPRIRCRLY A0 BERCS thaN DR GAMRENSAlIoNMEANSH BSREGAIN-Litable

arrangement of piezoelements which can preferably be individually activated oh one back of the

mounting suracey Byt siEehehing.an shiokpge it Eﬁt@ﬂgr,%ga@yﬁegyﬁmi%ﬂw !.?&%E‘ g Rurigge. also

the wafer, is deformed accordingly, especially stretched or shrunk, especially By the mounting force
acting frogy, & MEURHNEEHERAEPIHRE MRIGH BPLORLI ik Max Diwpiatcan Reiniusncsd in a
controlled manner by a corresponding control means based on the values of the strain map which has
been deteghingd fardhiswaler..Jq the extent the shape of the mounting surface can be locally
influenced by the compensation means, especially by preferably mechanical action in one Z direction,

there is another pgssibility (A sovRistacting distastians.ofithes: W@J%a@&%‘é‘?a%?&‘d@%ﬁﬁiﬂfﬁ&%aﬁé e it

also applies that the control of the compensation means takes place by a control 5 means whic
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of the position maps and/or strain maps. he control means encompasses especially software for

executin9{8%%&%9Uﬂﬁe%Qm&mgg,ee%pmﬁycsp{@Qﬂgpaa@9@@&&@&3&9&%@&%@%%“ of

the invention it is provided that the mounting surface can be locally exposed to pressu the back

o the moupiiag efacesRIG cAMPRRAoR-ReRfed espesbrvdanal apdigianetmalcally. In

this way the shape of the mounting surface can likewise nfluenced sothat the aforementioned

effects arisgfaepiiqhlikewiatiiakes RGeS BRIN qu?@&@&@&%@ﬁ%@@@? SRR ME S aterial in,

Advantageously the compensation means are provided as a plurality of active control elements in the
receiving pieans, ssRegally integrated, preferably embedded into the mounting surface. Thus a
receiver of the receiving means can be made monolithic, as is likewise the case in the known receiving

means. _ Herefljs grbegilladvaniagrond easheanialsiamentaateuns ateaniialioments

can be activated separately. Accordingly local activation means that'a small extract, especially an

extract sglieliReuhalling walet. aIRiAbIVIBaIR: AR ol hanalel a{;ﬁ%ﬁ Rsmaligtipan 1/8

g
of the wafer, even more preferably smaller than 1/16 of the wafer, can be loc vated by

compensaian.IeRRRnlk 5 63R AN AIANIARANSILING SLAIVRENSAINN 5%‘?9'8? Ha3aheR,each

region of the wafer occupied by its own structure with at’least one control element.

surface. By stretching or shrinkage, therefore negative stretching, the mounting surface, also the
wafer, is deformed accordingly, especially stretched or shrunk, especially by the mounting force
acting from the mounting surface on the wafer so that in this way the wafer can be influenced in a
controlled manner by a corresponding control means based on the values of the strain map which
has been determined for this wafer. To the extent the shape of the mounting surface can be locally
mfluenced by the compensation means, especially by preferably mechanical action in one Z
direction, there is another possibility for counteracting distortions of the wafer on the mounting

surface. Here it also applies that the control of the compensation means takes place by a control



The device as claimed in the invention comprises the above described control means advantageously
in a central control unit which is responsible for all control processes. But as claimed in the invention it
is conceivable to provide the control means in the receiving means, 6 especially as a module of an

overall device. The method as claimed in the invehtion can be still further improved by there being
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ed inthe invention after completed alignment there can be

checking Bgistg(?o?lli&@mﬁﬁ&&%%%mﬁﬁ%%%%ﬁ@%&&% Qpﬁg%\%gle to eliminate a wafer pair with overly
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large alignment errors in order for exampl Ign them again as claimed in the invention or to

dispose of ihem (it s paMmeive i Aaied dameandieaterd Reaslialbialion ohinedeiss

especially by the control means. The inventions disclosed in European patent applicati
09012023, and/or the European patent application EP 10 015 569.6 will be considered as
concomitantly disclosed at the same time as embodiments for this invention. Other advantages,

features and detgilsgf e InyenHON KSR ARRALGIATOM 5 (lioing desciglan.of preferred

exemplary embodiments and using ings. igure ows a plan view of a receiving
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compensation means, especially hydraulically and/or pneumatically. In this way the shape of the
mounting surface can likewise be influenced so that the aforementioned effects arise. Control
likewise takes place again by the above described control means.

Advantageously the compensation means are provided as a plurality of active control
elements in the receiving means, especially integrated, preferably embedded into the mounting
surface. Thus a receiver of the receiving means can be made monolithic, as is likewise the case in
the known receiving means.

Here it is especially advantageous if each control element or groups of control elements can
be activated separately. Accordingly Jocal activation means that a small extract, especially an
extract smaller than half the wafer, preferably smaller than 1/4 of the wafer, preferably smaller than
1/8 of the wafer, even more preferably smaller than 1/16 of the wafer, can be locally activated by
the compensation means. It is especially advantageous if the compensation means can act on each
region of the wafer occupied by its own structure with at least one control element,

The device as claimed in the invention comprises the above described control means

advantageously in a central control unit which is responsible for all control processes. But as

claimed in the invention it is conceivable to provide the control means in the receiving means,



Figure 2a shows a plan view of a receiving means as claimed in the invention in a second
embodiment, Figure 2b shows a cross sectional view of the receiving means according to cutting
line B-B from Figure 2a, Figure 3a shows a plan view of a receiving means as claimed in the invention
in a third 7 embodiment, Figure 3b shows a cros€ sectional view of the receiving means according

to cutting linR &z FOMI@UER Ban overhiBiE 42 Shows a plan view of a receiving means as claimed in
the invention in a fourth embodiment, Figure 4b shows a cross sectional view of the receiving

means according-fiQ GluHpg AT MIERiAR can be still further improved by there being one,
especially repeated, acquisition of position maps and/or strain maps of the first and/or second wafer
after the alignment. Thus as claimed in the invention after completed alignment there can be
checking of the alignment success. Accordingly it is conceivable to eliminate a wafer pair with
overly large alignment errors in order for example to align them again as claimed in the invention or
to dispose of them. At the same time the acquired data can be used for self-calibration of the device,
especially by the control means.

The inventions disclosed in European patent application EP 09012023.9 and/or the
Furopean patent application EP 10 015 569.6 will be considered as concomitantly disclosed at the
same time as embodiments for this invention.

Other advantages, features and details of the invention will become apparent from the
following description of preferred exemplary embodiments and using the drawings.

Figure la shows a plan view of a receiving means as claimed in the invention in a first
embodiment,

Figure 1b shows a cross sectional view of the receiving means according to cutting line A-A
from Figure la,

Figure 2a shows a plan view of a receiving means as claimed in the invention in a second
embodiment,

Figure 2b shows a cross sectional view of the receiving means according to cutting line B-B
from Figure 2a,

Figure 3a shows a plan view of a receiving means as claimed in the invention in a third



The same components/features and components/features with the same action are identified with the
same reference numbers in the figures. All four embodiments show a monolithic receiver 1 which,
as a flat, preferably circular ring-shaped plate, is provided with a flat mounting surface lo for receiving
and mounting of wafers. On the outer periphery the réceiver has a ring-shaped shoulder la. The
mounting St %;ﬁégtforms a receiving plane for receiving the wafer, which plane extends in the X and
Y direction. The Z direction, in which the mounting force acting on the water is pointed, runs
perpendicular toqt ' waf s place through openings 2.which are arrange
uniformly distrikﬁ%%{?nggl%%ya%gyc%\ggg %FX]@ ﬁ%ﬁ%ﬁ@%ﬁ%%%%q ngjér%(flésrato relgﬁlgg %%ﬁ%‘ra {ﬁggw?fer on
the mounfing -%@g%o by applying negative pressure to the openings 2. The larger the number of
openings 2 and the smaller the diameter of the openings 2, the less the negative pressure prevailing
on the openings;Z. for, mOu nga?ﬁ%ﬁ%i‘év\gf% A?Q&?»é% diziortions.of.tha Waferon.Ihe openings, 2.

The negative pres%ure on the openings 2 Is applied via a vacuum means which'is nhot shown and
which ap@yc?%@ﬁ%ttive pressure to an interior space li located on the back side of the mounting 8
surface lo. The interior space ii is furthermore bordered by a peripheral wall lw of the receiver and is
sealed relative i g viginity, The.0pc0g% 4 eidend fiomne monniina.surfase 1o asar fs e fterior
space li and can thus be unitorm y exposed to the negative pressure prevalhng n the interior space li.
The interiﬁ%%q%%%g ' _furthermore bordered by the back | r located opposite the mounting surface lo
and by the bottom of the interior space li which is not shown, the back Ir being penetrated by openings

2. The same components/features and components/features with the same action are identified

with the same reference numbers n the figures.

Al four embodiments show a monolithic receiver 1 which, as a flat, preferably circular
ring-shaped plate, is provided with a flat mounting surface 1o for receiving and mounting of wafers.
On the outer periphery the receiver has a ring-shaped shoulder 1a.

The mounting surface 1o forms a receiving plane for receiving the wafer, which plane
extends in the X and Y direction. The Z direction, in which the mounting force acting on the water
is pointed, runs perpendicular to them. Mounting of the wafer takes place through openings 2 which
are arranged uniformly distributed in a plurality over the mounting surface 10 in order to be able to
hold the wafer on the mounting surface 1o by applying negative pressure to the openings 2. The
larger the number of openings 2 and the smaller the diameter of the openings 2, the less the
negative pressure prevailing on the openings 2 for mounting of the wafer leads to distortions of the
wafer on the openings 2.

The negative pressure on the openings 2 is applied via a vacuum means which is not shown

and which applies negative pressure to an interior space 11 located on the back side of the mounting



On the back Ir the active control elements are a plurality of heating/cooling elements, especially
exclusively heating elements 3. The heating elements 3 are each activated individually or in groups,
control taking place by a control means which is not shown. When one of the heating elements 3 is
heated, a local section of the mounting surface lo is Reated by the material with very good heat
conduction, 86 MEALALIRE [eaeRReHlRdBBAR /B0l EARARRIPRAT AVATaI MG s on the
mounting surface lo in this region. Thus, for wafers which are h Idl igned accordingly on the receiving
means and with & knowi PORITIAD QERAsSAlE Sistarionsheliaing, A defaumation.afing yiafer.5qq be
caused in a con%rolled manner by sv&itc%ing in%!ividuﬂ’al orééveﬁ?ﬁeaﬁﬁg e@n}%ﬁgtls@%inil\érJ(?e%?rtgs
compensgie;farigeal distartions, Fepesiallyifona Pluaiibaollneal compansations, Migalsg yields
global comp(]énslatio%gof global d?stortions, egpecigl%@%ange ?}e%% dfa%ﬁe%r%ﬁﬁ%%\lﬁa%’é%m%he X
and/or Y direetion,. .. 1 One special advantage of influencing the distortions on the wafer by means of
the heating and/or cooling elements lies in the possibility of being able to achieve this with minimum

deformation, esa%%iﬂl%—Y&Lﬁ@ﬁﬁe%%fgf@@ﬁ%sietnsr&%w n&é&%ﬁ@ﬁ?ﬁ@&&%% ggﬁl@!!ﬂe%t&%%ng

' e vertical direction or Z direction. In this connection, minimum

deformation of the wafer in t | :
deformatign,shopld heconSIAEASH Worbe. Gglorpapion of s mounting sutfage and

b g efgially of the
wafer in the vertical cﬁzrectlon or in the Z- IFGC'[IO%E’I’datIVG to t]he support suﬁfgace otffé)epr%,

advantagﬁ%ﬁgtéi%ﬂ;%e&@ grably < 1 pin and even more preferably < 0.5 p.m. This is especially
advantageous for production of prebonding interconnections, for example for prebonds, which are

based -dex- ; . | f d ially th
water oan e ket e o L i Bt ek el o=l e
influenced L limRrapagalien RHRe\RANGRS s TS AR kihatoRandedisia orRle YA
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remain is greatly reduced. For pro ese pre g Interconnections, as claimed in t
invention ev S t ' r o ntage: u‘%l m, prefera I L 1 pm and
even moreS 6?%&%?3&&;%?&%%\%% ?ﬁeg %}%ﬁréﬁwg erSsu%%}ﬁsis&gegﬁegﬂ hgsed I&/Snnggg \}aﬂﬁes are
defined a ' 1] - lowest point within that part of the mountin
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surface which'is’in contact with the wa ing elements 3 are ageously un

distributedyider, (e MANONGLSUHARE o, AdyaiageRb el ALG oL than Lo hepting glements 3,

especially more than 50 heating elements 3, preterably more than 1 eating elements 3, even more

preferably, mors, s AQANERING Slaments 2yt s soRomeans, Hinse Jeatna plemerts form

. [+ .
regions which can be separately~activated in the mounting surface and which ena al action on

the water, Advanipdsosivine ngividual gesions LI mouning, swfase e dermally insulgted from

d .
one another wit itable means."In particu e regions are made In a form whic enalg?és a uniform

and closel aurangsment ol ihe ldivdual seqments, Afaniageously s sxecilion.of ine segents as
trlangles, squares or hexagons Is suitable for this purpose. In partrcular Peltier elements are Suitable

as heatmgeg%%rggf%%e%’ts 3 in order to compensate for local distortions. Especially for a plurality of local

compensations, this also yields global compensation of global distortions, especially a change of the
diameter of the wafer in the X and/or Y direction.

One special advantage of influencing the distortions on the wafer by means of the heating
and/or cooling elements lies in the possibility of being able to achieve this with minimum
deformation, especially without deformation of the mounting surface and/or especially without

deformation of the wafer in the vertical direction or Z direction. In this connection, minimum



10 In the second embodiment shown in Figures 2a and 2b, heating elements 3 are not shown and
instead of or in combination with them there are p ezocle ents 4 on the mounting surface lo, preferably
with a greater distance to the back 1r than to the mounting surface lo. In this way a controlled

action on the mounting surface lo is possible. The pié’zoeleinents 4 can cause strains in the milometer

to micron4anae-HBAAAGHY BUMnsiderl B &MY IO RERIGZASIRMER S @zﬂﬁ%@ﬁ?é’%@cﬁ%ﬁ%f the

aforementioned number of heating elements 3, a combination of the two embodiments béing

conceivalegs; ¢laimed;in e JAYGIUCR: the z.faﬁ%stf&irpeﬁmbe%img%@lm&%@g?ﬁ ghgyn in Figures

3a and 3b, instead of or n combination with the heating elements 3 and/or the piezoeleménts 4 there

are _p_ins %Wﬁgg@% rkt@ﬁﬁ}%&’@ﬂé%ﬁ}%f?%%ﬁﬂi&&r}ﬁ%‘}@ﬂmﬁ)Qt@% ﬂiﬁl.end Sc. In the _initial
position of the pins 5 the pin end 5e is flush ‘with the mounting surface lo. To the extent there is a local
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the control means can act locally on the wafer by activating individual or several pins'5 by the pin 5 or

the pin endecasion WRKET D dIe L Aealin. i R dieslion.aling walet, HeiRll eRdae s locally

exposes the wafer to a compressive force which provides for a?ocal bulging or deflection o

at this polgl TS, RI.5,63010% 04RS00 ST e qulie oRSRING Fihigh.exiends

from the mounting surface Io as far as the back Ir. Alternatively only the pin end Sc can be moved in

the pin 5 %[%g(m%&j@tép%ﬁs“ﬂ&l%‘ﬁﬁ&ﬁ%ﬁt&%ﬁt?ﬂﬁﬁa@&%&% keslelative tee EHW&‘&%‘?%%%@ this

way special sealing of the pin 5 or of the pins 5 ¢an be ensured relative to the interior space Ir.  The
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combination with one or more of t e;%%relgentloned@e bodiments being possible. 11 In
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upper wall 60 shown in Figure 4b form the mounting surface lo. The xténd

through tké ei’%gtﬁnil%@f’Eﬁleaﬂcf‘@\%&ﬁﬁ&@?l%?&%@i%@ EEHJ%\J%%Q %ﬁ%%ﬁ%‘d@%{%@&?@dﬁ or groups

of pressure ¢ ers'6 can be separately pressurized, and contro escri control means

tak . ' ' ' t| ' 6
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such that it yields when pressure i1s applied, therefo inner and/or softer than the

ﬁ_ther boypdAN AR OLINGRIE STHR SRATP ! 5.0 L QRANINGS. A€ connected to the interior space
The heating elements 3 are advantageously uniformly distributed under the mounting
surface 1o, Advantageously there are more than 10 heating elements 3, especially more than 50
heating elements 3, preferably more than 100 heating elements 3, even more preferably more than
500 heating elements 3, in the receiving means. These heating elements form regions which can be
separately activated in the mounting surface and which enable local action on the wafer.
Advantageously the individual regions of the mounting surface are thermally insulated from one
another with suitable means. In particular, the regions are made in a form which enables a uniform
and closed arrangement of the individual segments. Advantageously the execution of the segments

as triangles, squares or hexagons is suitable for this purpose.

In particular Peltier elements are suitable as heating elements 3.



As claimed in the invention a simply minimum local deflection of the mounting surface lo takes place
by the aforementioned compensation means 3, 4, 5, 6 by a maximum 3 um, especially a maximu
preferably a maximum 100 nm. In order to be able to counteract the local distortions with one or more
of the aforementioned embodiments, as described abBve it is necessary that the control means knows

where and to whatgxtent of ihwhahdieglian.tere ss%mi%ﬁmﬁag waer, Ol s s, gantrolled

action or counteraction and compensation of distortions possible. The strain map or each wafer yields

informatiag, in the Jeun.etstrain vestarsh mrﬂrﬁ&@&ﬂ@ﬁ%agﬁreﬁlamafﬁ{e%guwm%@mavc% bgen

determined with a corresponding measurement means according to EP 10 015 569.6. Corresponding

control dajg.caR.Refied i dhe.coniiol it esRECAY SMPHiCally ARIGITIRGd, i order to be able to

undertake for each wafer an individual control according to the strain map of the wafer at the positions

dictated by the pRsifian,map.of e NafEl-CAMPE ARAPA £AN-RE R T %@%@O@%%H%; Heimay

during alignment of the wafers. The active control elements 3, 4, 5, 6 are shown not to scale in

figures and,can,alseAAY s SIIRIRALAEPR ANLANARES: upa-itieLRgference Numbers

The number of piezoelements 4 can correspond to the aforementioned number of heating
elements 3, a combination of the two embodiments being conceivable as claimed in the invention.

In the third embodiment of the invention shown in Figures 3a and 3b, instead of or in
combination with the heating elements 3 and/or the piezoelements 4 there are pins 5 which end on
the mounting surface 1o with an especially pointed pin end Se. In the initial position of the pins 5
the pin end 5e is flush with the mounting surface lo. To the extent there is a local distortion of a
wafer in the region of a certain pin 5 as information of the distortion map or strain map, the control
means can act locally on the wafer by activating individual or several pins 5 by the pin 5 or the pin
end 5e being moved in the Z direction in the direction of the wafer, The pin end 5e thus locally
exposes the wafer to a compressive force which provides for a local bulging or deflection of the
wafer at this point. The pin 5 can be guided to slide either as a whole in a guide opening 7 which
extends from the mounting surface lo as far as the back 1r. Alternatively only the pin end Se can be
moved in the pin 5 and the pin 5 or the lower section of the pin is fixed relative to the guide
opening 7. In this way special sealing of the pin 5 or of the pins 5 can be ensured relative to the
interior space Ir.

The number of pins 5 corresponds to the number of piezoelements 4 or heating elements 3,

here a combination with one or more of the aforementioned embodiments being possible.
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In the embodiment shown in Figure 4, the receiver 1 has a plurality of pressure chambers 6
which with their upper wall 60 shown in Figure 4b form the mounting surface lo. The pressure
chambers 6 extend through the interior space 1i and are sealed relative to this. Each of the pressure
chambers 6 or groups of pressure chambers 6 can be separately pressurized, and control by the
described control means can take place. When pressure is applied the pressure chamber 6 is made at
least on its upper wall 60 such that it yields when pressure is applied, therefore is made either
thinner and/or softer than the other boundary walls of the pressure chambers 6. The openings 2 are
connected to the interior space 1i.

As claimed in the invention a simply minimum local deflection of the mounting surface lo
takes place by the aforementioned compensation means 3, 4, 5, 6 by a maximum 3 pm, especially a
maximum | pm, preferably a maximum 100 nm.

In order to be able to counteract the local distortions with one or more of the
aforementioned embodiments, as described above it is necessary that the control means knows
where and to what extent or in what direction there are distortions in the wafer. Only then is
controlled action or counteraction and compensation of distortions possible. The strain map of each
wafer vields information in the form of strain vectors which are distributed over the wafer and
which have been determined with a corresponding measurement means according to EP 10 015
569.6. Corresponding control data can be filed in the control unit, especially empirically
determined, in order to be able to undertake for each wafer an individual control according to the
strain map of the wafer at the positions dictated by the position map of the wafer. Compensation
can be carried out automatically in this way during alignment of the wafers.

The active control elements 3, 4, 5, 6 are shown not to scale in the figures and can also have



5pins 5epin end 6pressure chambers Goupper wall 7guide opening 14 Claims 1. Receiving means for
receiving and mounting of wafers with he following features:

i2

different sizes and shapes.



a mounting surface (10), mounting means for mounting of the wafer on the mounting surface (10)
and - compensation means (3, 4, 5, 6) for active, especially locally controllable, at least partial
compensation of local and/or global distortions of the wafer. 2. Receiving means as claimed in
Claim 1, wherein the temperature of the mounting sdrface (10) can be locally influenced by the
compensation means (3, 4, 5, 6). 3. Reggivingdmeans as.giaimed in one of the preceding claims,
wherein the strain of the mounting surface (lo) can be locally influenced by the compensation means
(3, 4, 5, 6), espegjally.py arrangement of piezoelements (4) which can preferably be individually

activated on one back (1r) of the mounting surface (10). 4. Receiving means as claimed in one of
the preceging claipsyyhargipdaeshape of the mounting surface (10) can be locally influenced by the
compensation means (3, 4, 5, 6), especially by preferably mechanical action in one Z direction. 5.

Receivingjmeans;agslajmed in one of the preceding claims, wherein the mounting surface (lo) can be
locally exposed to pressure from the back (1r) of the mounting surface (10) by the compensation
means (3; 4, 5, )y GrRRCIAINAydraulically and/or pneumatically. 6. Receiving means as claimed
in one of the preceding claims, wherein the compensation means (3, 4, 5, 6) as a plurality of active
control elegnents, (3, g3 QLin the receiving means, are especially integrated, preferably embedded,
into the mounting surface (10). 15

2 openingg

3 heating/cooling elements
4 piezoelements

5 pins

Se pin end

6 pressure chambers

60 upper wall

7 guide opening



7. Receiving means as claimed in Claim 6, wherein each control element (3, 4, 5, 6) or groups of
control elements (3, 4, 5, 6) can be activated separately. 8. Device for alignment of a first wafer
with a second wafer with the following features: a means for determining local alignment errors which
have occurred due to strain and/or distortion of the first wafer relative to a second wafer when the first
wafer is joined tg-thg,second wafer, with a first strain map of the first wafer and/or a second strain map
of the second wafer and evaluation means for evaluation of the first and/or second strain maps, at
least one receiving means as claimed in one of the preceding claims for receiving at least one of the
wafers and - alignment means for alignment of the wafers with consideration of the position maps

and/or strain maps AP WA F4S-EQRRRNSRLIRIBY IS SAMRANSAHARRGRWing feafumidethod for
alignment of a first wafer with a second wafer with the following steps, especially the following

sequence: - detecting,g firshtrairpmag of the first wafer and/or a second strain map of the second
wafer and evaluation of the first and/or second strain maps by evaluation means and determination of

the local alignment e”0Eﬁouﬁ%ﬁg'}ﬂ@&@%@ﬁﬁ%ﬁﬁ%g&#ﬂ%%ﬁ%{%ﬁEh@ feseiingmeans a5 flaimed in

one of Claims 1 to 7 and
~ compensation means (3, 4, 5, 0) for active, especially locally controllable, at least

partial compensation of local and/or global distortions of the wafer.

2. Receiving means as claimed in Claim 1, wherein the temperature of the mounting surface
(10) can be locally influenced by the compensation means (3, 4, 5, 6).

3. Receiving means as claimed in one of the preceding claims, wherein the strain of the
mounting surface (1o) can be locally influenced by the compensation means (3, 4, 5, 6), especially
by arrangement of piezoelements (4) which can preferably be individually activated on one back
(1r) of the mounting surface (1o).

4. Receiving means as claimed in one of the preceding claims, wherein the shape of the
mounting surface (1o) can be locally influenced by the compensation means (3, 4, 5, 6), especially
by preferably mechanical action in one Z direction.

5. Receiving means as claimed in one of the preceding claims, wherein the mounting
surface (10) can be locally exposed to pressure from the back (1r) of the mounting surface (10) by
the compensation means (3, 4, 5, 6), especially hydraulically and/or pneumatically.

6. Receiving means as claimed in one of the preceding claims, wherein the compensation
means (3, 4, 5, 6) as a plurality of active control elements (3, 4, 5, 6) in the receiving means, are

especially integrated, preferably embedded, into the mounting surface (10).



aligning the wafers with consideration of the position maps and/or strain maps and simultaneous
compensation by the compensation means. 10. Method as claimed in Claim 9, wherein after
alignment, there is one detection, especially repeated5 detection of position maps and/or strain maps
of the first and/or second wafer. =

7. Receiving means as claimed in Claim 6, wherein each control element (3, 4, 5, 6) or
groups of control elements (3, 4, 5, 6} can be activated separately.

8. Device for alignment of a first wafer with a second wafer with the following features:

- ameans for determining local alignment errors which have occurred due to strain and/or
distortion of the first wafer relative to a second wafer when the first wafer is joined to the second
walfer, with a first strain map of the first wafer and/or a second strain map of the second wafer and
evaluation means for evaluation of the first and/or second strain maps,

- at least one receiving means as claimed in one of the preceding claims for recetving at
least one of the wafers and

- alignment means for alignment of the wafers with consideration of the position maps
and/or strain maps and simultaneous compensation by the compensation means,

9. Method for alignment of a first wafer with a second wafer with the following steps,
especially the following sequence:

- detecting a first strain map of the first wafer and/or a second strain map of the second
wafer and evaluation of the first and/or second strain maps by evaluation means and determination
of the local alignment errors,

- receiving at least one of the wafers on a receiving means as claimed in one of Claims 1 to
7 and

- aligning the wafers with consideration of the position maps and/or strain maps and
simultaneous compensation by the compensation means.

10. Methed as claimed in Claim 9, wherein after alignment, there is one detection,

especially repeated, detection of position maps and/or strain maps of the first and/or second wafer.



