Device and Method for Reducing a Wedge Error Description Embodiments of the present
invention relate 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 and a
corresponding method. 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%ﬁ?é%%'@ﬁ@&%ﬁ%? i@eé‘@&ﬂwﬁ}e@%‘)ﬁﬁj&"y wedge errors, therefore

deviations in the angular posit e 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 rﬂg&g%ﬁms 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 doeg neLMaus Y AliopRent srroradhatiae sargsd@speciplyshy wadeearurs.fdicrolenses
are often stacked on top of one another so that the wedge errors are correspondingly exacerbated
and the dnpage suphity: SUHSFS Qa8 difgbhd surface of a second substrate with a gap between the first

and the second surfaces and a corresponding method.

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 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. 1deally, the surfaces of the substrates are to be aligned exactly
parallel to one another in one end position, the;efore, 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 indusiry, 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 ofien stacked on



Furthermore, efforts are aimed at minimizing the scrap in the mass production of m cro enses. 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 by parallel alignment of the retaining system that is as accurate as possible before the retaining
systems apfroach e oaR betwesn e auinces Alibspsuales hrlg. Al anedaaraigliRerore the
actual er’rﬁ)ossmg process in which & substrates are moved toward one another in the tirection of
translatior%f Embodiments of the present invention describe a device and a method with which

alignmesrlllt Sirors in the \é‘lignment of two spaced substrates can be minimized, as a result of which the -

quality of the RERHGIRIR. D RIRCuUGEcineare AR AP RIUGHAN sPsiRalf.drasticalinsrdyced.
According to a f(i:)lrst%sp())e%t, tf?ere 1S prg\%gered a devicelforggppositegglignméent of a first sulrface of a first
substrate.wi econd surface of a second substrate with a gap between the first and the second
surfaces with the following features: a first retaining system for retaining the first substrate on a first

retaining surfagg. 3 SREANMERRAINIDGLSYRIEMIQLs alRINNg s seeantd subslralnon;a:sammnstdetaining

surface, approach means for causing the first surface to approach the second surface in one direction
of translgtign.as-faras iptgrome endinasitionccharacigtized inthahiharme dissneanslUnBsping a

wedge error between the first and second surfaces during the approach of the first surface to the

second gifagedncludinghandnisifumeasiiememdungtheapnreach sldhr.substtaies. for idccording
to a second aspect, there Is provided a method for opposite alignment of a first surface of a first

substratlg.(ygﬁlgt@ﬁ@p@@@@ﬁg@%@&@m@dpgﬁ@t@wtﬁ@rg@asb@tween the first and the second
surfaces, wherein a wedge en-or between the first and the second surfaces is reduced during the

approach of they sicauefaaetadseceeandsuiiate paclugipgrarinigimmeaguie renbayringdhe
approach of the substrates." :
that is as accurate as possible before the retaining systems approach by the gap between the surfaces
of the substrates being aligned parallel before the actual embossing process in which the substrates
are moved toward one another in the direction of translation.
Embodiments of the present invention describe 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.

la



All combinations of at least two of the features indicated in the specification, the claims and/or Figure |
also fall within the framework of the invention. At the indicated value ranges, values within the
above-mentioned limits will also be disclosed as boundary values and will be claimed in any
combination. An embodiment of the present 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 Posiﬂ%%mﬁg%ﬂmﬁ 3 MeASHEME I Sysiembetwee e pubstrates-deheslioned can

accordingly be abandoned according to an embodiment of the invention. The gaps or the angular

position,gf:the firstia thg segendsubsirate Qreltherfirstastainipe asian ageptberseaond mwiaining

system during the approach of the substrates are measured according to an embodiment of the

inventiop fram Quisidedhsworking-snaas\hat fsdermed hatveemihe festame: secansestifacss so that

an in-situ measurement during the approach of the substrates is enabled up to completion of the

productyihat is.te-be mredusadwithiie devierd esrasialyadmicr ensdieldiorasnastubstratnasmuch as
an embossing material that is to be embossed by the first and second substrates is introduced into the

intermegliale, spacgialignment agsatdingean embedinemotikesniantioniakesplacesaftexithe
embossing material is moved into the intermediate space or after the embossing material is moved

onto thefistomsaronesubhistatathatis designethmsoacaidpostibsiratealtis edpedhaliyhadvantageous
if the reduction of the wedge error takes place shortly before or upon reaching the end position since

errors dyeaia frtharumneyemenis efdhedikstand/diraccondsulistiate cahitmgsizeapssentiallyhisrecluded.
According to one advantageous embodiment of the invention, it is provided that the means for

reducingthewedgecetiorscasndautted oahtifinguslyn especiadyaniene dapedhe dopimerthefdpproach,
especially until reaching the end position. The embodiment of the invention in conjunction with
nanoimpiiwtmmethods 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 surfacéscAdanrding taanbtsrcadiantageousiehbodimdnbobrresivehgoncit igffrdistied that
the -
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 including an in situ measurement
during the approach of the substrates.
All combinations of at least two of the features indicated in the specification, the claims
and/or Figure 1 also fall within the framework of the invention. At the indicated value ranges,
values within the above-mentioned limits will also be disclosed as boundary values and will be
claimed in any combination.
An embodiment of the present 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

ib



means for reducing the wedge error comprise especially spectroscopically working measurement
means for measuring the angular position between the first substrate and the second substrate during
the approach of the first surface to the second surface. By measuring the angular position of the first
and second surfaces to one another during the approach of the first surface to the second surface or
vice versa as far as the end position, it is possible to act accordingly on the first substrate and/or the
second substrate or the first retaining system and/or the second retaining system by the means for
reducing the wedge error in,order to align the first f in-paralle] s in:the ideal
case, th%lr@e%\él 3 oﬁ%nér A Wdé%;lé' é%?o%}?%ergg}%%i%}?y L\%%%f%%éﬁﬂe%? éo%%??ré Slls&r%{éckﬁécggm%ﬁefrg, itis

. - , jally at :
gzggg:%%%ﬁé%%ﬁ%%%%@%&%%%ﬂﬁ%&%@@ SALE é&v%@clrcﬁﬁ%?%@ Iy Al ast Jrsgssensors

e first and/or second retaining system each underneath the first and/or second

retaining, syifasRdanmeRsH R e gsns Alie s suifase and alihe seRothuiasRdodbg

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

first subgirate, (26ing AWafi:amdhe frstsuface ARl AsRELRMSUpRat susace ofihe secand substrate

facing away from the second surface. By integrating the sensors, especially space-saving and reliable

detectiog,pfithe.angulan Resiian afithe fetaining RUHREESOMINE AUHBRERIH HikiFPASSIIRng
Advantageously, in one embodiment of the invention, it is furthermore provided that the means for

reducinghe wedge.eHar sampisaediivingmeans farebanaingihs angulacpasitinmoddnefirst
substrate to the second substrate, especially of the first surface to the second surface, the driving

means Rging:locatad amtnadii st antied 65eREBIAIBING SYSiRBludNBdiMPgIPRANSArRGsPecially
motors for each retaining system that for at least one of the retaining systems make available at least

two, espreialyetheeridegreasiolyatadionakireedom, whose axes of rotation are perpendicular to one
another and that can tilt the retaining system arbitrarily to the direction of translation. According to

- another advantageeous emiadimenhofihedayentanoibiscpibviserbihat thermebnsdod sebiueirg the
wedge error have an active control means for controlling the reduction of the wedge error, especially

for dete@ding-odeasiiement watesdbfithpaealigremenicneding andufembodiespondihg ingaenng of the
driving means. The active control system based on the measurement values of the measurement
means, tiiergibre tiierghpsitetywapnitinerse isorsahohthééndivicied] susface sithitabe relbvsintgaccording
to an embodiment of the invention (surfaces/support surfaces), provides for automatic readjustment of
the correspondingrivdagmedns fiso thatepardllelbatigenientiofdisefiest surfageito shbsgerodidisurface is
ensured at any instant. The method according to the invention - according to one embodiment - is
characterizathlly tdeduipwingiStépsiedsgenially thethedmgaeactkied bsiohortly 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 embodiment 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



Fixing the first substrate with its retaining surface on the first retaining system 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 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 f'krst a(qld secpnd substrates and each sensor of the secqu retg.inin system during the
t - )
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first substrate to the s the control system and contro gnvmg means for reducing

the wedgg: puray. etween dhfiratsubsitats Apddhe sesond sybaitate Ry the MG peng

triggered acCordingly and the first substrate or the first retainirig system‘being d accordingly

relative 0. e SHBSHRIAME 500 SRR NE SR pproa NIGLAAVANIRAES 1 JoRINRS, AN details of
the invention will become apparent from the following description of the figure of one preferred
embodigment oL IR INMRIIAT A as the end position, it is possible to act accordingly on the first substrate
and/or the second substrate or the first retaining system and/or the second retaining system by the
means for reducing the wedge error in order to align the first and second surfaces in parallel so that
in the ideal case, there is no longer a wedge error, especially when the end position is reached.
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 ﬁe 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 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 refaining system that for at least one of the retaining systems make

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



Figure 1 shows a cross-sectional view of the device according to the invention for reducing a wedge
error. 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. anedalive Pressire {0.one ieraining suriRee Iaafife (s rRiaing sysiem L or
retalnlné)s Hace ba of the second re aining system 6 Rnem ossing Structure 3 is placed on the
surface dpnggtqo'ﬁ used to emboss an embossing material 4 that has been applied to the surface 5o.
The embossing material 4 is, for example, a polymer that during embossing assumes the contour of

the embossing,Siticiiie: NBMEM%IAREENT Banlianin dieh S SRBOSE NOAIUELY A dies into the

embossing material 4 rder to produce a plurality of exactly dimensioned products, here

microlenses, a6roLaing Jo b & SN PHIRG EMReSIING RITHGIMEs JoAmictIRRsieldds.arbassed out

of the embossing material and cured by the illustrated arrangement so that several microlenses can be

produCeﬂé%ﬁé@éﬂ—&ﬁ%&f&@%ﬁ&é@mng LSRR gL ROSE Sni.fitsl-au RRtiate i gdirst

aligned parallel"and flush opposite the second substrate 5, a wedge en-or prevailing - shown

exaggeraigdsiadd grﬁiéoéﬁﬁg@ftﬁ@@ﬂr% the:sokenalines dhateResethiog angllaeRsiiamof the

first substrate 2 and of the second substrate 5. The wedge error can result from a slanted position of

the first ygf@ining sxsipsmst-anaithesecondsaiaining system b talativadpsereanothe ramdfeuopposite
one direction of translation T as well as non-uniform thickness of the first substrate 2 and/or of the

second suhsiEAtRD AL ARembINRIANRS thenhafetraieniiobetheausason (subhefrsipginisingeystem 1
can be moved by a translation drive that is not shown in the direction of translation T toward the

second feteinidEysien: 6. dsacaliegeimmeashaeaanodcadsingdhe fvshaydadriZoitamgaproach
the second surface 50. The translation drive can be, for example, a robotic arm that is not shown and
that gripsrthe firststetainingieystemdkuihe: sceantkdetainingssystem 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. The method according to the invention - according to one embodiment - is characterized by
the following steps, especially in the sequence cited below:
- Fixing the first substrate with its retaining surface én the first retaining system 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 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



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
desigied 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 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 aéllgeaétlsc%no “the %%%S’H%Sgﬁ eslfréﬁg%s %Obgg[%églﬁ%g%oéﬁsured at different locations
so that by cormesnandingcantel Qe diving, s, Ageiespanding (atien.of s lisldglaining

system 1 and thus rst substrate 2 or a tilting aining system 1'is produced.  The

sensors 8 work espegiallituie. AN SResaSCARY AndAsraIA e secand spbsirare 5 at

least in the region of the sensor chambers 7 is transparent to light radiat or UV radia

Inasmuch as the first,sustiats 2s alaqiransnarsntiodishtradiatian andier biNyadiation. the gap from

the sensor 8 to one support surface 2a of the first substrate on the retaining side la can-also be

measured by the 3engorRiddkawistqd e gapdomene srPRstexHarseaQf Ihgisaeapdaybstrate 5 on

the retaining side 6a can be measured so that the thicknesses of the substrates 2, 5 ¢an be measured

in the regions in which thaReALRANS, QLR SRNBRTSEMMRe or thd BUSROULARGIER i the movement
of the first retaining system 1 in the direction of translation land 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 | a, 6a can be compensated while the first surface 20 approaches the second surface 5o.

To further optimige: Hie SRECHASERRIS MEASKIRVEMNANEIBINGIAREEth-appWamiofmaasurement, in
one advantageous embodiment of the invention, it is provided that the embossing structure 3 and the

embossfalomizietial4iatenlocaiet Rusidete-dean patvahthe sensars&ubus, mis-evaluations of the
spectroscopy are avoided, and the accuracy of the determination of the gaps by the spectroscopy of
the sensors is Rigrraseithws a cross-sectional view of the device according to the invention for reducing
a wedge error.
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 5o, 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 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 50. The embossing material 4 is, for exampie, 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



The configuration according to the invention thus solves the problem of non-uniform embossing of a
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 50 of the second substrate 5 designed as a support
wafer is actively measured and at the same time during the approach of the embossing structure 3 by

tting or tofatlog: she st relainina sysiem &y epdiusied such hahe surtace 215 aligned paralel o
the surfgce gO, II"P %16 ideal case without we 8@ error. ea van’tages ofthe nvention lie in a

e AL P leneR GBI AR Il IS, I0P LBl Bl SIS e Sade oo o
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ensured along ntire support wa er yield of lenses with ne e errors n the optical

avis of the Jenseseady ey peonamic andisahnical. gy a0 RAaS. EeRes Al e aupling of
several microlenses on top of one another. In addition to the economic advantages o the ecreasing
article pgigg, the higher yield, moreover, delivers the technical advantage of a higher image qual tY.

Device and Method for Reducing a Wedge Error List of Reference Symbols First retaining system
Retaining surfaes ok BIRERIGs, the first substrate 2 is first aligned parallel and flush opposite the

second substrate 5, a wedge error prevailing - shown exaggerated in Figure 1 - represented by the
broken lines that represent the angular position of the first subsirate 2 and of the second substrate 5.
The wedge error can result from a slanted position of the first retaining system 1 or of the second
retaining system 6 relative to one another and/or opposite one direction of transiation T as well as
non-uniform thickness of the first substrate 2 and/or of the second substrate 3 or a combination of
the aforementioned causes.

The first retaming system 1 can be moved by a translation drive that is not shown in the

. 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 50. The translation drive can be, for
example, a robotic arm that is not shown and that grips the first retaining system 1, The second
retaining system 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 subsirate 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 § distributed in sensor chambers 7 of the second retaining system 6. The
sensors 8 are designed as spectroscopic sensors such that each sensor § emits a light beam, via

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



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

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 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.

Tﬁe 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 1s also transparent o light radiation and/br UV radiation,
the gap from the sensor 8 to one support surface 2a of the first substrate on the retaining side 1a can
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 1a, 6a can be compensated while the
first surface 20 approaches the second surface 5o.

To further optimize the spectroscopic measurement and to increase the accuracy of
measurement, in one advantageous embodiment of the imvention, it is provided that the embossing
stracture 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.



6Second retaining system 6aRetaining surface 7Sensor chamber 8Sensor Direction of translation
Device and Method for Reducing a Wedge Error

The configuration according to the invention thus solves the problem of non-uniform
embossing of a 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 50 of the second substrate 5
designed as 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 1 is readjusted such that the
surface 20 is aligned paralle] to the surface 50, in the ideal case without wedge error.

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 the lenses clearly deliver economic
and technical advantages, especially in the coupling of several microlenses on top of one another. In
addition to tﬂe economic advantages of the decreasing article price, the higher vield, moreover,

delivers the technical advantage of a higher image quality.



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 (20) to approach the second
surface (50) in one direction of translation (T) as far as into one end position, characterized in that
there are means for reducing ﬁe‘%%ggﬁd%f&ﬁ&?%‘f%&ﬁgﬁg?ﬁ@&gé@ﬁ%d surfaces (20, 50) during the
approach of the first surface (20) to the second surface (50) including an in situ measurement during
the approach of the substrates (2, 5). '

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 surface

7 Sensor chamber

8 Sensor

T Direction of translation



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 (D transversely to the
retaining surfaces (la, 6a). 5. Device according to one of the preceding claims, wherein the means
for reducing the wedge error comprise especially spectroscopically working measurement means for

measuring the angular position in the firs eﬁrgtg\s te_ and the second substrate during the approach of
the first surface (20) to the secor?g eé’ffﬁ%ncé og)g%&eé[?lﬁgvauﬁé% g%ecr:}g%ing to Claim 5, wherein the

measurement means have several, especially at least three, sensors (8) installed in particular in the
first and/or second retaining system (1, 6), each underneath the first andfor second retaining surface
(1a, 6a) for measuring the gaps of the first surfacéigfe) 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) facirtg away from the first surface (20) and a second support

surface (5a) of the spqond subsirale (R) facing-awav.fm3ae.seeAncisvERCs (D) sccorf Device

according to one of the preceding claims, wherein the means for reducing the wedge error comprise
driving means f@t:ehanpingsthendngkttar ositionzad thredinshs Gibstrdtbe(@)dol thdesscendsubstrate (5),
especially of the first surface (20) to the second surface (50), the driving means being located on the

first and/or sectictrefelififeg &éter (1, 6) .

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

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

retaining surface (6a), |

- Approach means for causing the first surface (20 to approach the second surface (50}

one direction of transiation (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 (2o, 50) during the
approach of the first surface (20) to the second swrface (50) including an in situ measuremernt during
the approach of the substrates (2, 3).

2. Device according to Claim 1, wherein the reeans to reduce the wedge error can be used
continuously, especialiy uninterruptedly, during the approach, especially unil 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},
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8. Dev_ice 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
dgtgctlng 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 including an in situ measurement during the approach of the substrates (2, 5).
Device and Method for Reducing a Wed%e En-or Abstract  This inventjon relates to a device for
opposite allgnment%)ﬁ)&‘?ﬂ%%ﬂf?&éé’(’ze Sreprretias BeaRE SR TS rr%s?frf)ace%O) of a second

substrate (5) Vr\ggcri]e?o @ % ween the firstand ine secand. s facss (SRen) iifiste following features:

direction of translation (T transversely to the retaining surfaces (1z, 6a).

5. Device according o one of the preceding claims, wherein the means for reducing the
wedge error comprise especially spectroscopically working measurement means for measuring the
angular position in the first substrate and the second substrate during the approach of the first
surface (20) to the second surface (5o},

6. Device according to Claim 3, wherein the measurement means have several, especially al
Jeast three, sensors (8) installed in particular in the first and/cr second retaining system {1, 6), each
underneath the ﬁst and/or second retaining surface (1a, 62) for measuring the gaps of the farst

“surface (20) and of the second surface (S0) 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) facirg away from
the first surface {20} and a second support surface (5a) of the second substrate (5) facing away from
the second surface (So).

7. Device according to one of the preceding claims, wherein the means for reducing the
wedge error comprise driving means for changing the anguiar position of the fizst substrate (2) to
the second substrate (5), especially of the first surface (20} to the second surface (So), 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 vaiues of the measurement means and for corresponding

triggering of the driving means.
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- A first retaining system (1) for retaining the first substrate (2) on a first retaining surface (1 a), 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).  This invention furthermore relates to a 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, ch rag{teri di tr}as'g{ a thq‘ge.t rror. ct))n%tswu%%g the first and
the second surfaces’i& At EB AP IR ERE ApPrbEEH GFthe firdFstrtace o surface.

rst surrace he secon

of a second substrate with & 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 including an in site meastrement during the approach of the substrates (2, 5),
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In this regard, see Figure 1.

Device and Method for Reducing a Wedge Error
Abstract

This invention relates to 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 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

™ . . .

- 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 traﬁslation (T) és far as inté 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).

This invention furthermore relates to a 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, characterized in that a wedge error between the first and the second surfaces is

reduced during the approach of the first surface to the second surface.

I this regard, see Figure 1.
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