EVG 19511 au08 Device and Method for Reducing a Wedge Error Description  This invention
relates to a device for opposite alignment of a first surface of a first substrate with a second surface of
a second substrate with a gap between the first and the second surfaces according to Claim 1 and a
corresponding method according to Claim 9. In the semiconductor industry, there are a host of
devices and methods in which a calibration of two surfaces to one another is of great importance. The
surfaces are generally structured surfaces whose structures must be aligned to one another. In all
methods that undertake these calibrations, it would be desirable fmﬁ&?’éshﬂ alignment, especially
wedge errors, therefore deviations in the angular position of the two surfaces that are to be aligned
oppositely, to be minimized or largely precluded. Ideally, the surfaces of the substrates are to be
aligned exactly parallel to one another in one end position, therefore, for example, in embossing a
microlens or in producing a mask in the lithography method. In the example of microsystems
engineering, in particular the production of microlenses that must become smaller and at the same
time more accurate as optical lenses and due to the miniaturization pressure in the semiconductor

industry, the aforementioned erroreigvad Melpdianirne EH8eE™ Furthermore, it is especially

important that the optical axis of the microlens does not have any alignment errors that are caused
especially by wedge errors. Microlenses are often stacked on

Description

This invention relates to a device for opposite alignment of a first surface of a first substrate
with a second surface of a second substrate with a gap between the first and the second surfaces
according to Claim 1 and a correspording method according to Claim 9.

Tn the semiconductor industry, there are a host of devices and methods in which a
calibration of two surfaces to one another is of great importance. The surfaces are generally
structured surfaces whose structures must be aligned to one another. In all methods that undertake
these calibrations, it would be desirable for errors in alignment, especially wedge errors, therefore
deviations in the angular position of the two surfaces that are to be aligned oppositely, to be
minimized or largely precluded. Ideally, the surfaces of the substrates are to be aligned exactly
parallel to one another in one end position, therefore, for example, in embossing a microlens or in
producing a mask in the lithography method. In the example of microsystems engineering, in
particular the production of microlenses that must become smaller and at the same time more

accurate as optical lenses and due to the miniaturization pressure in the semiconductor industry, the
aforementioned errors have an especially drastic effect.
Furthermore, it is especially important that the optical axis of the microlens does not have

any alignment errors that are caused especially by wedge errors. Microlenses are often stacked on



top of one another so that the wedge errors are correspondingly exacerbated and the image quality
suffers accordingly.  Furthennore, efforts are aimed at minimizing the scrap in the mass production
of microlenses. The aforementioned wedge error arises due to mis-positioning of the embossing
substrates to one another or of the retaining systems to one another that accommodate the embossing
substrates in the end position in which the embossing material is cured and that is decisive for the
production of the components to be embossed, especially microlenses. The wedge error has been
reduced in the past b rallel alignment of the retainin stem that is as accur ssible before
the retaining & ?gPﬁjgy aé%%l%g%f?%%ﬁ%e%%eﬁrgéﬁﬁgg%nﬁ% g%u}llr]f%feggéa% %ﬁ% saﬁést?él%le %b%%g)aligned
parallel beforg fagactHal,gipbossing process in which the substrates are moved toward one another in
the direction of translation.  The object of this invention is to devise a device and a method with
which alignment enjarshitnitie, afignmentofitwaspsiced bubstiatehcansbgahicinnizéd, as a result of
which the quality of the products to be produced increases and the production costs are drastically
reduced. THEolshiett is achieved with the features of Claims 1 and 9. Advantageous further
developments of the jnvention are indi&ated in thegeQendgnt claimsbfbt\ﬁe(:e%r@tginnatioggrotgsat least two
of the features indicat&@ i PR EBEL e SHOAS B AINS ARSH g RS TS IS8 AN Within the framework
of the inve”“%-oﬁétﬂ{lﬁlﬂé?@i‘iﬁfﬁg%é]ﬁﬁ%%%&@ﬁﬁ&l@%@!&%ﬁﬂ&%oﬁ@%ﬁr%@mﬁ%émitS will also be
disclosed as boundary values and will be claimed in any combination. The invention is based on
the idea of ungextaking theeglistitivoialigrmenitreis espada el adbdgederive &igmment errors

between two substrates, not before the substrates' approach into
production of the components to be embossed, especially microlenses.

The wedge error has been reduced in the past by parallel alignment of the retaining system
that is as accurate as possible before the retaining systems approach by the gap between the surfaces
of the substrates being aligned paralle] before the actual embossing process in which the substrates
are roved toward one another in the direction of translation.

The object of this invention is to devise a device and a method with which alignment errors
in the alignment of two spaced substrates can be minimized, as a result of which the quality of the
products to be produced increases and the production costs are drastically reduced.

This object is achieved with the features of Claims 1 and 9. Advantageous further
developments of the invention are indicated in the dependent claims. All combinations of at Jeast
two of the features indicated in the specification, the claims and/or Figure 1 also fail within the
framework of the invention. At the indicated value ranges, values within the above-mentioned
litnits wil} also be disclosed as boundary values and will be claimed in any combination.

The invention is based on the idea of undertaking a reduction of alignment errors, especially

of a wedge error, alignment errors between two substrates, not before the substrates” approach into



the end position, but during the approach and until reaching the end position. Introduction of a
measurement system between the substrates to be aligned can accordingly be abandoned according
to the invention. The gaps or the angular position of the first to the second substrate or of the first
retaining system and the second retaining system during the approach of the substrates are measured
according to the invention from outside the working space that is formed between the first and second
surfaces so that an in-situ measurement during the approach of the substrates is enabled up to
completion of&lré%ﬁrogjﬁ%}}tg&tgs 1o l%%hgroduged v1\1/r|1ttg thehgev'ce, gelsjﬁeciall a microlg:-ps field or a mask.

Inasmuch as an em%colsswig mater AP Be B0 GELEs E)?/etﬁ S 03'n%“§é‘”c%‘ﬁ% Stibstrates is

introduced intg.dhgrintgrmgdiatesrRas e AiNAMen acagringfadbainvestiondakes Rlacggfter the

embossing material is moved into the intermediate space or after the embossing material is moved
onto the first or $etondisuli3i atestbahiswdabignedas Riediren substiatesdisiesrgpedialf-advantageous
if the reduction of the wedge error takes place shortly before or upon reaching the end position since
errors due to fERABE MTFaRKHES SR Fritbnismsdegrdhsupsratect s thigs €esentially precluded.
According to one %gxanta&goys embodiment of th eigj\éewrgtlj%n, it is#)#gavjd d that the means for

: nter ’g&ﬁé/z,t

reducing the Weags eirar can D EN e RohERT StEISe e SOBIR RRGHIEHE TSR "SR] the approach,

especially untiiseaphing,the.endReaiton i he ¥RISIRMAk BeiR EHAR AP CRRILAGEOR.With nanoimprint
methods is especially advantageous inasmuch as on the first surface and/or the second surface, there
are embossinepsititdoip re sotapletnb ossingwdhamephosspngimatesialetwaentheifitgt and second
surfaces. According to another advantageous embodiment of the invention, it is provided that the
means for redﬂﬁ%&%@%@‘d@@%ﬁor comprise especially spectroscopically working measurement

means for measuring the an ular nH}osition bteténgen,the first ubs{lrat and the second substrate during
the approach of the Tirer Sirfaca T8 P M LARA SR ATE B mesy lF?’n%et S ARGTTRP O UERBITOF the first

and second suiaceade AReANAIEL AL G D aRRRRARR AN Thetuipas Ja Beceergngl surface or

vice versa as far as the end position, it is possible to act accordingly on the first'substrate and/or the

second substrateogsidhedieshr Btainiagusy siemanedbithasecand Ietaning sysiamaby Mhrdneans for
reducing the wedge error in order to align the first and second surfaces in parallel so that in the ideal

case, there is terIbagest o weengerdnivie Sspie dialyreihencimeentispesition dordabhantageous
if the reduction of the wedge error takes place shortly before or upon reaching the end position
since errors due to further movements of the first and/or second substrate can thus be essentially
precluded.

According to one advantageous embodiment of the invention, it is provided that the means
for reducing the wedge error can be used continuously, especially uninterruptedly, during the
approach, especially until reaching the end position. The version of the invention in conjunction
with nanoimprint methods is especially advantageous inasmuch as on the first surface and/or the
second surface, there are embossing structures for embossing of an embossing material between the

first and second surfaces.

According to another advantageous embodiment of the invention, it is provided that the



Here, it is especially advantageous if the measurement means have several, especially at least three,
sensors especially installed in the first and/or second retaining system each underneath the first and/or
second retaining surface for measuring the gaps of the first surface and of the second surface to the
respective sensor in the direction of translation, and especially the gaps of a first support surface of the
first substrate facing away from the first surface and a second support surface of the second substrate
facing away from the second surface. By integrating the sensors, especially space-saving and reliable

detection of the an%‘%lr%ﬁ chosiﬂloqw gé the retaini@gesurfag@s or tthe {Jg@g;oﬁéé%g%&%gﬂple.

Advantageoursﬁila,nlsn one embodiment of the invent ?10,] its ﬁ?tﬁé%ﬁore provided that the means for

reducing the wegdge eHoLCaRESEEVIRGIReansfaneRagng e AR gl acprsiien.ef the first
substrate to the second substrate, especially of the first surface to the second surface, the driving
means being {odagetk epptivelfirsthafidtonsaconta staiming BystBmnEhe il ibirpaearsitive dspecially
motors for each retaining system that for at least one of the retaining systems make available at least

two, especiallfiffecndasradsgrsenrniarahadomme hnueecasdk Sribiagiet Beiserbicular to one

another and that, can tilt the retaining system arbitrarily to direction.of.translation. ccording to
another advad a%&ﬁgl%eﬁ%%Wm%n$§¥ %E_ Oé?felr? |’olﬁ{s i%}l?}ﬁ%%)ﬁcetﬁﬁéﬁﬁi %é%eng ] os}ﬂ?(satgtt%cing the
wedge error have,aR.activg SARisRl sreansiancantroling dhedsaduction ekdheedas wriyy, especially
for detecting measurement values of the measurement means and for corresponding triggering of the
driving meansndhefaativeiagrii oledysternt basédd onliheimiassnément valbes ofphdichedaburement
means, therefore the gaps between the sensors and the individual surfaces that are relevant according
to the inventioh dsufratesrstipisdrrelpraeasyofrodide $srsr alitoirberaddRiinrditette corresponding
driving means, so that parallel alg%ngl nt of the.P’rst surface to the second swiface is,ensured at any

. ere. 1t 18 eSHECE vaniageous.it e measwement means have several, especial .
Instant. The method*accor Ing to the Inventon - accoré?ng f(% one emsbo wﬁeﬁt - |sycaharacter|zed by

the following Steps,ESREEIANY NG SCabEnsRIRiag hRlow:cdriking e dtrhsubsiaiewith its retaining
surface on the first retaining system and fixing the second substrate with its retaining surface on the
second retainingBysiedior Atigui rgathiadvstau istrateuinihie: sepostahsilps afetrandsvdrsalyotd the

direction of translation,
surface to the respective sensor in the direction of translation, and especially the gaps of a first

support surface of the first substrate facing away from the first surface and a second support surface
of the second substrate facing away from the second surface. By integrating the sensors, especially
space-saving and reliable detection of the angular position of the retaining surfaces or the surfaces
in situ is possible.

Advantageously, in one embodiment of the invention, it is furthermore provided that the
means for reducing the wedge error comprise driving means for changing the angular position of
the first substrate to the second substrate, especially of the first surface to the second surface, the
driving means being located on the first and/or second retaining system. The driving means are
especially motors for each retaining system that for at least one of the retaining systems make

available at least two, especially three, degrees of rotational freedom, whose axes of rotation are



- Applying an embossing structure to the first surface of the first substrate and applying a carrier
material to the second surface of the second substrate, Causing the first substrate to approach the
second substrate by translational movement of the first retaining system in the direction of the second
retaining system, and Measuring the gaps between the first and second substrates and each sensor of
the second retaining system during the approach of the first substrate to the second substrate and as
soon as the first substrate is in the sensor detection region; Evaluating the measured values and
computing the angular position of the first substrate to.the second substrate by the coptrol system and
control of drivIFgRUEAHS ForFeteiem g thddaage %’?r%%’gi%vsevétﬁnﬂ%bﬁ?s%%ﬂ % rgg e and Fhe second
substrate by 'it‘a%s%%c}{?g means being triggered accordingly and the first substrate or the first retaining
system being rotated accordingly relative to the substrate or the second retaining system.  Other

advantages, featureg.arihdeiallsiek themyeationwilihetcome:appatentftoputiieddatiottng description
of the figure of one preferred embodiment of the invention.  Figure 1 shows a cross-sectional view of
the device acosadirig todthagtivemtitan doerreda eirgtarsverdpb reepny for controlling the reduction of

the wedge error, especiaily for detecting measurement values of the measurement means and for

corresponding triggering of the driving means. The active control system based on the measurement

valnes of the measurerment means, therefore the gaps between the sensors and the individual

surfaces that are relevant according to the invention (surfaces/support surfaces), provides for

automatic readjustment of the corresponding driving means, so that parallel alignment of the first

surface to the second surface is ensured at any instant,

The method according to the invention - according to one embodiment - is characterized by

the following steps, especially in the sequence cited below:

1

Fixing the first substrate with its retaining surface on the first retaining systerm and

fixing the second substrate with its retaining surface on the second retaining system,

- Aligning the first substrate to the second substrate transversely to the direction of
translation,

- Applying an embossing structure to the first surface of the first substrate and applying a
carrier material o the second surface of the second substrate,

- Causing the first substrate to approach the second substrate by translational movement
of the first retaining system in the direction of the second retaining system, and

- Measuring the gaps between the first and second substrates and each sensor of the

second retaining system during the approach of the first substrate to the second substrate



Figure 1 shows a first retaining system of a device for opposite alignment of a first surface 20 of a first
substrate 2 with a second surface 50 of a second substrate 5 with a gap between the first surface 20
and the second surface 50, the second substrate 5 being fixed on a second retaining surface 60 of a
second retaining system 6. The fixing of the first substrate 2 on the first retaining system 1 and the
fixing of the second substrate 5 on the second retaining system 6 take place, for example, by applying
a negative pressure to one retaining surface la of the first retaining system | or retaining surface Ga of
the second retaining system 6. An embossing structure 3 is placed on the surface 2o and is used
to emboss an embossitiy st hedist HagHe Sindphtratrtcdseien e’ So. The embossing material
4 is, for example, a polymer th duri%%g(m] ogsing assumes the contour.of the embossing structure 3,

. natng the me 0Es an ar posSHIon subs . .
namely in one end position in chﬁt € embossing structure %a&%s IR?O% € empossing material 4 in

order to produce a plugalit: Qb exagly-dimansionsd RLeduels ek MicFaleNsess arcarding to the
contour of the embossing structure 3. A microlens field is embossed out of the embossing material and
cured by the illustratedizvaigemeritseth desesardbirniciolehsesd ruberpebgucedilater from the
microlens field. =~ For embossing purposes, the first substrate 2 is first aligned parallel and flush
opposite the second surséiste™s, Hagrauscarbeadain st Svewls ey bersreing sgtire 1 -
represented by the broken lines that represent the angular position of the first substrate 2 and of the
second substrate 5. Th%lg\%eratﬁteec}ear?%orr‘%g%%rreesaut’ﬁr%meghg}ﬁgn %arE)%gsﬁfg?\dé?t?hnénﬁrgfieé’%aining system 1
or of the second retaining system 6 relative to one another and/or opposite one direction of translation
T as well as non-uniform thielmess of the first substrate 2 and/or of the second substrate 5 or a
combination of the afdwe rdeatigredecatsesd detallhe fhesinvetabringlsystemaipeant iemtbyved by a
translation drive that is not shown. in the direction of translation T toward the second retaining system
6, also called Bpréncfeiivans soheashny themirsrsd fabulDecwbohppibEstohe second surface 50. The
translation drive carl:be, fPrhexamP_Ie, a rgbotic. arm. et%%aé is not shé),wn aEd.that %ilgé’th% first retaining
system 1. The secontfFEtalfiiTg SYSFEHTe Thh B8 A Fstr s S s M RS e Vi 3% B ersal of the
motion of the nggwg systems is conceivable according to the invention. During the approach
of the first substrate 2 or of the embossing structure 3 to the second substrate 5 or to the embossing
material 4, the mearsgias reluaingthe-wmeng eyaob il 6 angPUessligeneralrsensansBdistributed in
sensor chambers 7 of the second retaining system 6. The sensors 8 are designed as spectroscopic
sensors such &t efehsserstsr it et beain cliasvindsubsetfiectivtseann tespdetfoscopy of the

reflected light, th s qof the first surface 20 and the
g surt%cg %g and the second surface 50, the second substrate 5 being fixed on a second retaining

surface 6o of a second retaining system 6. The fixing of the first substrate 2 on the first retaining
system 1 and the fixing of the second substrate 5 on the second retaining system 6 take place, for
example, by applying a negative pressure to one retaining surface 1a of the first retaining system 1
or retaining surface 6a of the second retaining system 6.

An embossing structure 3 is placed on the surface 20 and is used to emboss an embossing
material 4 that has been applied to the surface So. The embossing material 4 is, for example, a
polymer that during embossing assumes the contour of the embossing structure 3, namely in one

end position in which the embossing structure 3 dips into the embossing material 4 in order to



second surface 50 that are located in the light beam to the sensor 8 can be measured. By finding the
difference of the gaps - in the detection region of the respective sensor 8 - at any instant of the
approach of the first substrate 2 in the direction of the second substrate 5, the gap can be measured at
different locations so that by corresponding control of the driving means, a corresponding rotation of
the first retaining system 1 and thus of the first substrate 2 or a tilting of the first retaining system 1 is
produced. The sensors 8 work especially with white light spectroscopy, and accordingly the
second substrate 5 at least in the regjon of the sensor chambers 7 is transparent to light radiation
andior UV rachSH8R RS ch 2 e e S e s e R T g TSR andlor UV
radiation, the gap.{RMPeS6RRA! 8 {0 RN SHAPRL TR W]l dbeitshe WostralARihe retaining
side la can also be measured by the sensors. Likewise, the gap from one support surface 5a of the
second substigtexGilbRtthedreiaipingnsideifacan donkass red seihmtdh ethitkn dssesofdthe substrates
2, Scan be measured in the regions in which the beam paths of the sensors 8 run. Thus, both an
error in the m&¥¥ment of the first retaining system 1 in the direction of translation T and also a faulty

initial alignment an(:%errors of thicknesses qf the first substrate 2 qr of Fte second suhstrate 5 or
unevenness of the ‘?ﬁﬁq}%ssélﬁﬁf’éjﬁjé@efa%glréta%tﬁga}:ec? rﬁsp%ﬁtsaf 88\)(7%%@ r?lécﬁﬁ%?ﬂsoﬁ’ Hats @% approaches
the second SUIAEE Bswrare 19 MHRSLGAINZENSRRGIAREORE MAASUEMSNLaRd I ipcrease the
accuracy of measurement, in one advantageous embodiment of the invention, it is provided that the
embossing stmickdnei@amet the-embassingnaieidalod tay @rocatedopisitlef thesbeadmpatiatos the sensors
8. Thus, mis-evaluations of the spectroscopy are avoided, and the accuracy of the deteimination of the
gaps by the spbetredzompofthessiéfisorssisnae nesiger of the fiseraungareeon ecdobeifertd the invention
thus solves the problem of non-uniform embossing of a microlens field as a result of wig e errors

u

between the eFFBBESHGLHARRBE P SiFAIRRET Y ARG ALt RRH YR LS Stbstrate 5 by
ueing an opticgl,patl YIELEQRPIRERG ShaeveraL AR MIRLIRGRISE R adleansnsailicatly the
sensors 8 with which the gap of the first substrate 2 designed as an embossing die to the surface 50 of
the second sufgstiatendrsignedas a support wafer is actively measured and at the same time during
the approach of the embossing structure 3 by tilting or rotating; the first retaining system | is readjusted
such that the surfac@lRdiist afignieg sparalletantheacedhce Boslitiandtidahitdons svounthvedge error.

direction of translation T toward the second retaining system 6, also called approach means for
causing the first surface 2o to approach the second surface 5o. The transiation drive can be, for
example, a robotic arm that is not shown and that grips the {irst retaining system 1. The second
retaining svstem 6 can be made fixed as a chuck in the device. Reversal of the motion of the two
retaining systems is conceivable according to the invention,

During the approach of the first substrate 2 or of the embossing structure 3 to the second
substrate 5 or to the embossing material 4, the means for reducing the wedge error are, among
others, several sensors 8 distributed in sensor chambers 7 of the second retaining system 6. The
sensors 8 are designed as spectroscopic sensors such that each sensor 8 emits a light beam, via

whose reflections and the spectroscopy of the reflected light, the gaps of the first surface 20 and the



The advantages of the invention lie in a higher yield of microlenses within the microlens field since a
lens quality that remains the same can be ensured along the entire support wafer. The higher yield of
lenses with negligible errors in the optical axis of die lenses clearly deliver economic and technical
advantages, especially in the coupling of several microlenses on top of one another. In addition to the
economic advantages of the decreasing article price, the higher yield, moreover, delivers the technical
advantage of a higher image quality. Device and Method for Reducing a Wedge Error List of

Reference Symbols First retaining system 1 aRetaining surface 2First substrate )
second surface 5o that are located in the light beam to the sensor 8 can be measured. By finding the

difference of the gaps - in the detection region of the respective sensor § - at any instant of the
approach of the first substrate 2 in the direction of the second substrate 5, the gap can be measured
at different locations so that by corresponding control of the driving means, a corresponding
rotation of the first retaining system 1 and thus of the first substrate 2 or a tilting of the first
retaining system 1 is produced.

The sensors 8 work especially with white light spectroscopy, and accordingly the second
substrate 5 at least in the region of the sensor chambers 7 is transparent to light radiation and/or UV
radiation. Inasmuch as the first substrate 2 is also transparent to light radiation and/or UV radiation,
the gap from the sensor 8 to one support surface 2a of the first substrate on the retaining side lacan
also be measured by the sensors. Likewise, the gap from one support surface 5a of the second
substrate 5 on the retaining side 6a can be measured so that the thicknesses of the substrates 2, 5 can
be measured in the regions in which the beam paths of the sensors 8 run.

Thus, both an error in the movement of the first retaining system 1 in the direction of
translation T and also a faulty initial alignment and errors of thicknesses of the first substrate 2 or of
the second substrate 5 or unevenness of the retaining surfaces la, 6a can be compensated while the
first surface 20 approaches the second surface 3o.

To further optimize the spectroscopic measurement and to increase the accuracy of
measurement, in one advantageous embodiment of the invention, it is provided that the embossing
structure 3 and the embossing material 4 are located outside the beam path of the sensors 8, Thus,
mis-evaluations of the spectroscopy are avoided, and the accuracy of the determination of the gaps

by the spectroscopy of the sensors is increased.



2aSupport surface 2oSurface 3Embossing structure 4Embossing material Second substrate
5aSupport surface 50Surface

The configuration according to the invention thus solves the problem of non-uniform
embossing of & microlens field as a result of wedge errors between the embossing surfaces or
surfaces of the first substrate 2 and of the second substrate 5 by using an optical path system
consisting of several transmitter-receiver modules, specifically the sensors 8 with which the gap of
the first substrate 2 designed as an embossing die to the surface 5o of the second substrate 5
designed as a support Wﬁfer is actively measured and at the same time during the approach of the
embossing structure 3 by tilting or rotating; the first retaining system 1 is readjusted such that the
surface 2o is aligned parallel to the surface 5o, in the ideal case without wedge error.

The advantages of the invention lie in a higher vield of microlenses within the microlens
field since a lens quality that remains the same can be ensured along the entire support wafer. The
higher yield of lenses with negligible errors in the optical axis of the lenses clearly deliver economic
and technical advantages, especially in the coupling of several microlenses on top of one another. In
addition to the econornic advantages of the decreasing article price, the higher yield, moreover,

delivers the technical advantage of a higher image quality.



6Second retaining system 6aRetaining surface 7Sensor chamber Sensor Direction of translation
Device and Method for Reducing a Wedge Error

Device and Method for Reducing a Wedge Error

List of Reference Symbols

1 First retaining system
la Retaining surface
2 First substrate

2a Support surface

20 Surface

3 Embossing structure
4 Embossing material
5 Second substrate

Sa Support surface
50 Surface
6 Second retaining system

6a Retaining swface

7 Sensor chamber
8 _ Sensor
T Direction of translation



Claims 1. Device for opposite alignment of a first surface (20) of a first substrate (2) with a second
surface (50) of a second substrate (5) with a gap between the first and the second surfaces (20, 50)
with the following features: A first retaining system (1) for retaining the first substrate (2) on a first
retaining surface (Ia), A second retaining system (6) for retaining the second substrate (5) on a second
retaining surface (6a), Approach means for causing the first surface (2a) to approach the second
surface (5a) in one direction of translation (T) as far as into one end position, characterized in that
there are means for reducing a wedge error between the first and second surfaces (20, 50) during the
approach of the first surface (20) to the second surface (50).

Device and Method for Reducing a Wedge Error

Claims

1. Device for opposite alignment of a first surface (20) of a first substrate {2} with a second
surface (50) of a second substrate (5) with a gap between the first and the second surfaces (2o, 50)
with the following features:

- A first retaining system (1) for retaining the first substrate (2) on a first retaining surface

(1a),

- A second retaining system (6) for retaining the second substrate (5) on a second

retaining surface (6a),

- Approach means for causing the first surface (2a) to approach the second surface (5a) in

one direction of translation {T) as far as into one end position, characterized in that
there are means for reducing a wedge error between the first and second surfaces (20, 50} during the
approach of the first surface (20} to the second surface (50).

2. Device according to Claim 1, wherein the means to reduce the wedge error can be used
continuously, especially unintersuptedly, during the approach, especially until reaching the end
position,

3. Device according to one of the preceding claims, wherein on the first surface (20) and/or
the second surface (50), there are embossing structures (3) for embossing of an embossing material

(4) between the first and second surfaces (2o, So0).
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2. Device according to Claim 1, wherein the means to reduce the wedge error can be used
continuously, especially uninterruptedly, during the approach, especially until reaching the end
position. 3. Device according to one of the preceding claims, wherein on the first surface (20)
and/or the second surface (50), there are embossing structures (3) for embossing of an embossing
material (4) between the first and second surfaces (20, 50). 4. Device according to one of the
preceding claims, wherein the means for the approach are made to cause a translational movement of
the first and second retaining systems (1, 6) in the direction of translation (T) transversely to the
retaining surfaces (th,[Baipe accoginpivipec Secrdindine dnmesol tasip fecagingfel dintsprisbisin the means
for reducing the wedge error comprjse especially spectroscopically working measurement means for
s HenEres i el

measuring th& AgoEF S SRS M EE LS R e BEEEE ot ihE'the approach of
the first surfacg {20} 13 {ARSEGPRY SHERASHRPhe retaifinPEMIREAECRLHING to Claim 5, wherein the

measurement means have several, especially at least three, sensors (8) installed in particular in the

first and/or second rEtaningaysivnd dnd)f sashsanemneathvhedirst-andigrisasarggetaining surface
(1a, 6a) for measuring the gaps of the first surface (20) and of the second surface (50) to the
respective semseEqSyihceheitivaaisiibisneistatioer Y Jranucespecialiyptheagaps ofaufirsttstipport
surface (2a) of th first,substra;%(Z) facing away from the first surface (20) and a second support

surface (5a) ¢ RSIOR BT BT A A GPA TS SH TRl LB ibe chrraest p it 7. Device

according to qng.of %tgrtﬁggeqm ﬁlg&@%gy‘herein the means for reducing the wedge error comprise
driving means for changing the angular position of the first substrate (2) to the second substrate (5),

especially of the firss susfaeaciiothe.sec0Rmauac 0 (BMk1BS AEMigtReaREDENgMagated on the
first and/or second retaining system (1, 6) .
least three, sensors (8) installed in particular in the first and/or second retaining system (1, 6), each

undemneath the first and/or second retaining surface (1a, 6a) for measuring the gaps of the first
surface (20) and of the second surface (50) to the respective sensor (8) in the direction of translation
(T), and especially the gaps of a first support surface (2a) of the first substrate (2) facing away from
the first surface (20) and a second support surface (5a) of the second substrate (5) facing away from
the second surface (50).

7. Device according to one of the preceding claims, wherein the means for reducing the
wedge error cornprise driving means for changing the angular position of the first substrate (2) to
the second substrate (5), especially of the first surface (20) to the second surface (50), the driving
means being located on the first and/or second retaining system (1, 6) .

8. Device according to one of the preceding claims, wherein the means for reducing the
wedge error comprise an active control system for controlling the reduction of the wedge error,
especially for detecting the measurement values of the measurement means and for comesponding

triggering of the driving means.
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8. Device according to one of the preceding claims, wherein the means for reducing the wedge error
comprise an active control system for controlling the reduction of the wedge error, especially for
detecting the measurement values of the measurement means and for corresponding triggering of the
driving means. 9. Method for opposite alignment of a first surface of a first substrate with a second
surface of a second substrate with a gap between the first and the second surfaces, wherein a wedge
error between the first and the second surfaces is reduced during the approach of the first surface to
the second surface.

9. Method for opposite alignment of a first surface of a first substrate with a second surface
of a second substrate with a gap between the first and the second surfaces, wherein a wedge error

between the first and the second surfaces is reduced during the approach of the first surface to the

second surface.
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