WO 2009/101495PCT/IB2009/000142 1 Processing for Bonding Two Substrates The invention relates
to the technical field of bonding by molecular adhesion of two substrates to one another. Bonding is
one way to s@eboivwio1gabstrates to each other, which finds application e.g.rothB28izewaR-insulator
fabrication technology called Smart CutTM. Bondirg by molecular adhesion is a technique during
which two substrates are brought in close contact to each other and wherein the surfaces properties of
the substrates are such that they stick to one another, without the application of further adhesives. The
process of bonding is specifically started by applying pressure locally to the two substrates which are
placed in close contact, from where,a bondinsg‘;rorgth n §z;|:ead§ cgjttov%r the entire interface of the

two substrates. WO 2007/060145 di$efoses Such a Bpoég f’é’?bé’ndﬁnra ?molecular adhesion. The

bonding method described therein comprises, prior to bonding, a step consisting of modifying the

surface statergf QRGeANGHOTARRRINET HdhRahssiatRRiOPB MY KIHBIsdhS PHPRIRNIPDSAREM Of

the bonding front. The surface state is modified by locally or uniformly heating the surface of one
and/or the oS ERIRRQ 06 AIYES be bonded. The heating serves to dissolve water from the surface
of the substrates before bonding, which allows minimizing of bonding defects. Bonding defects are for

example so é%ﬂ%ﬂngﬁisg?n\é% %%ngct}g%@ §8§%}é&?@é§&%%‘?%ﬂi?ﬁ WE%@W&SJBW&T Cfy fiethe

Smart CutTM process this kirid of defect can le loresence of nop-transferred zones in the final
product, e.gSHISOPHHTEYI2IQEVERAERISE d0eRNQigRY thdBfocBabf Ari200 BoBtNg 51 HAS!BRER

observed thagHesiofalyigatenrigees Weringnubrirofwie ReisiEses avibtbaghinben oé vbsittes dxrded
inside the bonding tool. It is.therefore the object of the present jnvention to prqvide,a method wit
which the ing}g?i%%no YXQ%@WQ%%%% 8%n epr%'ﬁﬁ?:é)?i .Bl?hslggosr{)ﬁé{&sisa %\ecﬁﬁj@é{é\ %ﬁn%e& 'rgketgﬁo%f‘Ié
according toagialingrl wabeptitegdppligaticsy riifigtsicciedunsling)e Rfasess STl eritherpeifisahy
surfaces of tha&ubplraiiiie ioreasihe 1oRagr e thinaigarp afRes dingKiafecimeay |t kR séopnager at

least reduced. _ o
_from where a bonding front then spreads out over the entire interface of the two substrates.

WO 2007/060145 discloses such a process for bonding by molecular adhesion. The bonding
method described therein comprises, prior to bonding, a step consisting of modifying the
surface state of one and/or the other of the substrates to be able to regulate the propagation
speed of the bonding front. The surface state is modified by locally or uniformly heating the
surface of one and/or the other of the substrates to be bonded. The heating serves to
dissolve water from the surface of the substrates before bonding, which allows minimizing of
bonding defects. Bonding defects are for example so called edge void defects which result
from the presence of water at the interface. In the Smart Cut™ process this kind of defect

can lead to the presence of non-transferred zones in the final product, e.g. a SOI wafer.

Nevertheless, even using the process of WO2007/060145, it has been observed that, in a
fabrication line, the number of defects rises with the number of substrates bonded inside the

bonding tool.

It is therefore the object of the present invention to provide a method with which the increase

of bonding defects can be reduced.

This object is achieved with the method aécording to claim 1. Surprisingly, by providing, prior
to bonding, a gaseous flow over the bonding surfaces of the substrate, the formerly
_observed increase of bonding defects could be stopped or at least reduced."



WO 2009/101495PCT/IB2009/000142 2 According to a preferred embodiment of the invention, the
gaseous flow can be provided between the two substrates. In this case, a flushing of the surfaces can
be carried owmguetUMl4 e substrates come into contact. By doing so, the HRGIEAB2APERIUDT the
gaseous flow can be even enhanced. Preferably, the gaseous flow can be a laminar flow. It is believed
that, by providing the gaseous flow, water which otherwise might saturate the atmosphere of a tool
used for bonding, can be removed from the bonding surfaces. By providing the laminar flow, a possible
re-entry of water due to turbulences can be prevented. Advantageously, the flow can be essentially
parallel to the bonding surfaces of the substrates. With this feature, the beneficial effect of water

removal is fivéReTdEIhihEepreieicer dritpasi areat vhntegeuastiombbaisrsrROUscigiseatPaaIideBe
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the substratesnvize mdintamharceanduction means, an additional conv,ective heating can be provided.
According to a preferred variant, the heat treatment can be completely carried using the heated
gaseoUs flow. In this case, the equipment necessary to carry out the heat treatment and/or the
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Advantageously, the flow can be essentially parallel to the bonding surfaces of the
substrates. With this feature, the beneficial effect of water removal is further enhanced.

- According to an advantageous embodiment, the gaseous flow can be provided during a heat
treatment of the two substrates. By doing so, the water removal effect and as a

consequence the bonding is improved.

Preferably, the gaseous flow can be heated such that the heat treatment is at least partially
- carried out using the heated gaseous flow. Thus, in addition to heating the substrates via
radiation or conduction means, an additional convective heating can be provided.

According to a preferred variant, the heat treatment can be completely carried using the
heated gaseous flow. In this case, the equipment necessary to carry out the heat treatment
and/or the bonding do not need additional heating devices.

According to a preferred embodiment, the gaseous flow is stopped prior to the contacting of:
the two substrates. In other words, the gaseous flow is provided as long as the two
substrates are not yet in contact so that the advantageous effects are achieved just until the
bonding. Once the substrates are bonded, the gaseous flow is no longer necessary and is

stopped to carry out the process in an economical way.

Preferably, the gas of the gaseous flow can have a thermal conductivity of better than 10*10°
3W/m.K.  The higher the thermal conductivity, the easier the gas can be heated up and



WO 2009/101495PCT/IB2009/000142 3 furthermore, the heat transferred to the substrates which
further improves the overall process. Advantageously, the gaseous flow can comprise nitrogen and/or
an inert gaswio padicuiarsargon. In particular, the gaseous flow is constitutepido/mE2leagind 02 of one or
more of these elements. Furthermore, Nitrogen ha$ a sufficient high thermal conductivity of
24*103W/m.K and Argon has a thermal conductivity of Tc(Ar)=16.10-3W/m.K. In addition, depending
on the mixture of the gas, e.g. H2/Ar, C12/Ar or F2/Ar, also hydrophobic surfaces can be bonded with
reduced defects. Hydrophobic Si surface should be terminated by Si- dangling bonds and/or Si-H (low

polar bonddY B RREintR8shest ArApsieiBsh o) theseebHRies i Gbiisiner dnpreyes dhenAveEHU:s.
Those bondgsotesggh very polar, allow a bonding without. water by = Silrf F-Si,=Si-F H-Sior=
Si,VIi-b-ff-F-H-F 1-1 - Si Bridging. According to a preferred variant, the gaseous flow treatment can be
carried out over a time period starting from seconds up to several minutes. In case an additional heat
source is prXYidatageesBolle fankast it SOy CATTeBPEER GHERIR SN RirANdNarhRafe hda—iskiad
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gaseous flow can be provided in an OXIdIZIn atmosphere, in particular Air or 20%02 in N2,and/or a dry
atmospherd&iitRes BT imaErRRoPerRl W@&?mq ReiEHINRIEILY Rin M’Wtﬂ%@d\%ﬁhent
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According to a preferred variant, the gaseous flow treatment can be carried out over a time
period starting from seconds up to several minutes. In case an additional heat source is
provided, a gaseous flow of just a coUple of seconds is sufficient to achieve the desired
results. Thus, the process can.be run in a fast and reliable manner. On the other hand, the
advantages of the process can also be achieved without an additional heat source by
applying the process for a sufficient long time, typically of the order of minutes.

Preferably, the gaseous flow can have a temperature in a range from room temperature,
thus typically 19 — 24°C, up to 100°C. With a gaseous flow in this temperature range, best
results have been achieved over time. ' :

Advantageously the gaseous flow can be pfovided in an oxidizing atmosphere, in particular
Air or 20%02 in N2,and/or a dry atmosphere with a low humidity rate.

The object of the invention is élso achieved with the equipment for bonding two substrates to
one another according to claim 14. The inventive equipment for bonding two substrates
comprises the means to provide a gaseous flow, so that the same advantages as already
described above for claim 1 can be achieved.



WO 2009/101495PCT/IB2009/000142 4 Preferably, the means to provide a gaseous flow can
comprise a ventilation system and/or an aspiration system and/or one or more gas inlets. With such
systems, th&VeetW84atydZaseous flow can be provided in a simple and relidisid/FBadHe00®+eferably,
the means to provide a gaseous flow can be confidured to provide a. laminar gaseous flow. By doing
so, like mentioned above, turbulences are prevented which could eventually lead to a re-entry of
unwanted water molecules in the region of the substrates bonding surfaces. According to an
advantageous embodiment, the means to provide a gaseous flow can be conflﬁ;ured to provide the

gaseous flo @é%réwﬂl”élW%Qﬁﬁeﬁt@tﬂggﬁﬁsﬂ%%%&@ FARASEBHIR GryfoHagpRmARM a8 can
be achievedaPragpirably) $ystereamsdioponeide agasegassiflow. furthier sechpsistems)aaesiecbesdrihe

gaseous fowLasICUBIN 1) SIPBIALERS URIAA03C, PY A0ITG. 5 ven more water can be removed

from the boriding surfaces. Advantageous em ents of the mven ion will now be described in detail
with respect to the following Flgures Figures IA - 1C illustrate the process step of a first

embodlmehﬂaemaﬂilyg tiethectne i proviigyee ghisausDISReImalis udﬁwgdk&!reé"wokheec@n@ﬁmh@if the
inventibn, a Flguregi% |IIu%tr es a bonqi %gg § L?accordl to the invention. Fégures

illustrate thré& ambodimen %«9 PR/ a SrIeRSE RRWEH HRPIGNS ShiBEs AEYERIS fWQ{%‘[é:Bu'd
illustrated inSVRk@IIVARRShids 8 i8-pRGVidihgnwanted stedes sblend S vinthive adgionlioty tbhasubstraiesn this
embodimenb&@s&g@%éegnd 3 are semiconductor wafers, in particular silicon wafers with or without
additional layers provided thereon. They have either a semiconductor or insulating surface, like native

oxide.
According to an advantageous embodiment, the means to provide a gaseous flow can be

configured to provide the gaseous flow essentially parallel to the substrate surfaces. In this
configuration, optimized results can be achieved.

Preferably, the means to provide a gaseous flow further comprise a means to heat the
gaseous flow, particularly to temperatures up to 100°C. By doing so, even more water can
be removed from the bonding surfaces.

Advantageous embodiments of the invention will now be described in detail with respect to
the following Figures:

Figures 1A — 1C illustrate the process step of a first embodimen‘t“according to the invention,
"Figure 2isa 3D schematic view illustrating the concept of the invention, and

Figure 3 illustrates a bonding equipment according to the invention.

Figures 1A — 1C illustrate three embodiments of the inventive process for bonding two
substrates. The first step illustrated in Figure 1A consists in prdviding two substrates 1 and
3 within a bonding chamber 5. In this embodiment, substrates 1 and 3 are semiconductor
wafers, in particular silicon wafers with or without additional layers provided'thereon. They

have either a semiconductor or insulating surface, like native oxide.

The two substrates 1 and 3 have been treated to have the necessary surface properties to
be able to carry out bonding prior to entering the bonding chamber 5. In the chamber 5, the



WO 2009/101495PCT/IB2009/000142 5 two substrates 1 and 3 face each other with their respective
bonding surfaces 7 and 9. They are held at a certain distance in parallel to each other. To be able to
bond them, W@ B¥pdiHd9%¢hamber 5 comprises a means (not shown) to movRGREBNANGBERates 1 and
3 with respect to each other, so that they can be bfought into contact with each other. The next step of
the inventive method is illustrated in Figure 1B. Part | of Figure 1B illustrates a first embodiment, Part
Il of Figure 1B, a second embodiment and Fig. Il of Figure 1B a third embodiment. According to the

first embodiment, after the step, of providing the two, substrates (Figure 1A), the substrates are heated,
e.g. using aTé“r%é“%f (r)ar{%%f (a) de(])} g%??a%?égﬁ 5}%@” ﬁ’feti‘ﬁg, rﬁ?@?ég@;gﬂf? fgg 6%@8%9 if0RE thidey
substrate hoffer{elst shewsertancdsdangeonhpaesididdiraach oitiiee inVertivabiegaseoons flogm] 3he
indicated by UG HAFREsdhabresndheciMe BRTFBIRT To NS FWRFDSDEFAIRE Fesnestivin

surfaces 7 and ure 2 illustrates this situation schematically in a three dimensional way. Figure 2
shows the /808 PRBEM AR 3 A REYFRB AR PIAUITh NG iR ieasPfd 9. In between, the

gaseous flow 13 is provided such that a non-confined atmosphere is created between the two
substrates. isiQn.o - ' th o] er from
the surtaces o e e T ool e sefadd This
prevents a sHHHEHER 6f A SMREPMErE. ifsidd!t19é bisivdmndBharmperns rieberipenhrnstibis-of wefter
molecules frepguraies sanvafemddmieiare, the bonding quality can be kept constant as, from wafer to
wafer, the necessary removal of water molecules from the surfaces 7 and 9 can be achieved.
Typically, the gaseous flow is provided for a couple of seconds to achieve the desired effect. In this
embodiment/\gserging-tousdltwtisratiadinmentfiate Whiv Btepcd/arayidingies dee sutisthates [ igiattdduce

water which has;ahgpslyPsRMEaRP R aney. I R uringr ARtigEs SiRIBNGHEMMEIAeeRS; ke figw is

provided parallel to surfaces 7 and 9 of substrates 1 and 3 like illustrated in Figure 2. The gaseous
flow accordif§aBRife BIRHOMESIAS MG SRS AIG SRR SO SBRNAr £MFRRAIBRifR g RmpadiRerE

thereof In thisf éhebodiemsint, tlhedesepesatioe dBihiedjestedubyfawassbsuproadete bgiessnréevivich is
typically in asmgr%t%fsw % 'aﬁé%wé(g&s %Q,QP@Q%?EE’&J&%@%OP%@Q Figure 2 illustrates this
situation schematically in a three dimensional way. Figure 2 shows the two substrates 1 and
3 facing each other with the bonding surfaces 7 and 9. In between, the gaseous flow 13 is
provided such that a non-confined atmosphere is created between the two substrates.

The provision of a non-confined atmosphere has the advantage that desorbed water from
the surfaces 7 and 9 is trapped by the gaseous flow 13 and transported away from the
substrates. This prevents a saturation of the atmosphere inside the bonding chamber 5 due
to accumulation of water molecules from wafer to wafer. Therefore, the bonding quality can
be kept constant as,. from wafer to wafer, the necessary removal of water molecules from
the surfaces 7 and 9 can be achieved. Typically, the gaseous flow is provided for a couple of

seconds to achieve the desired effect.

In this embodiment, the gaseous flow is a laminar flow which prevents turbulences which
could re-introduce water which has already been transported away. To further optimize the
inventive process, the flow is provided parallel to surfaces 7 and 9 of substrates 1 and 3 like
illustrated in Figure 2. The géseous flow according to the embodiment consists of argon,
nitrogen and/or any other inert gas or mixture thereof. In this embodiment, the temperature
of the gaseous flow is about room temperature, which is typically in a ra‘nge of 19°C - 24°C.



6 To provide a hydrophobic bonding a H2/Ar, C12/Ar or F2/Ar mixture in a pressure and temperature
controlled chamber can be used. Part Il of Figure 1B illustrates a second embodiment of the invention.
Elements wWOtR@gamédFeference numeral as in Part | are not described inR{SEABAGAV0IHir
description is incorporated herewith by reference. The difference between the first and second
embodiments is that, in the second embodiment, the bonding chamber 5 does not comprise a heating
means 11 anymore. In this case, the gaseous flow 13, still at room temperature, is applied for a longer
time, in particular for several minutes, to be able to elimi about the same water quantity from the
surfaces 7 alﬁ% BBy iR %:f%‘?&"él}fﬁacsbé?é‘%{‘%éf% m@ | é’ﬁtL.ET} IsTHEHIE é%@g&ﬁ%ﬁ%eaand
simplified bdextiper atuserivatrd|ledthaemdercan ridigshal heating device, can be used. Part Il of Figure
1B illustrates a third embodiment of the inventive method. Again, features having the same reference
numerals aT%revioust used are not explained in detail but their description is enclosed herewith by

reference. The'dlltreferiedsr tRelHARSR b aRFRM GorRpdBanhehiheBYRBIEMbSdRmER S itathe
instead of usirgeargtsencs Aamet3) atsr Qo IPae M pay ator eletve gt dode fhivadanintiieis desbapliorent has

a temperat%ecgggg%gégmfg\%m M&SFQE%%e, in particular of up to 100C. By doing so, it is again
rtront t

possible to remove the wate e surfaces 7 and 9 of substrates 1 and 3 while applying the
gaseous flow 13' for a shorter time compared to the second embodiment and, at the same time, no
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in particular ihg;0asers dowshall e« {2 BUNdidI Ry eRiATAlR! B HietRersanss W BantiProm the
2009/101495PCT/I1B2009/000142 7 . _ .

surfaces 7 and 9 of the wafers 1 and 3 as in the first embodiment. Thus in this embodiment,

a simplified bonding chamber 5, not needing an additional heating device, can be used.

Part Ill of Figure 1B illustrates a third embodiment of the inventive method. Again, features
having the same reference numerals a previously used are not explained in detail but their

description is enclosed herewith by reference.

The difference of the third em‘bodiment compare‘d to the second embodiment is that, instead
of using a gaseous flow 13 at room temperature, the gaseous flow 13’ in this embodiment
has a temperature higher than room temperature, in particular of up to 100°C. By doing so,
it is again possible to remove the water from the surfaces 7 and 9 of sublstrates'1 and 3
while applying the gaseous flow 13’ for a shorter time compared to the second embodiment
and, at the same time, no additional heating device like in the first embodiment is needed.

For best results, the gaseous flow shall consist (at least to a percentage of 10%) of an inert
gas or mixture thereof havihg a high thermal conductivity, such that the necessary heat
transfer from the gas to the substrates 1, 3 can be optimized. Beside that, the features of
the gaseous ﬂow 13’ correspond to the one of gaseous flow 13, in particular the gaseous
flow shall be a laminar flow parallel to the surfaces 7 and 9.

Of course, embodiments 1 — 3 can be freely combined, for example, a gaseous flow 13" with
a temperature higher than room temperature can be used in combination with a further



heating means 11, such that part of the heat treatment prior to bonding is provided by the gaseous
flow and the remaining part by the heating means 11. Figure 1C illustrates the third step of the
inventive m&YRoWHiHSonsists in bringing the two substrates 1 and 3 intoRIG¥BzWtIWAth each
other to thereby start bonding. Bonding is typically nitiated by local application of a light pressure
followed by a bonding front which spreads out over the entire interface. Just prior to the situation when
the substrates 1, 3 touch each other, the gaseous flow between the substrates 1, 3 can be stopped.

The inventive method has% e ad a[}i%gag t{?g’:ﬁ (é;‘ glfqovg tthe removal of. W'Blter absorbed % éhg rfaces

of the substrgf'ﬂet'sngorB%aBSndecF ' repga ab %trrrﬁ%r}lr%}c:)rctoompogrcgagcdstﬁéob/nor art. Bie to

the reducedcasssustiomanetie feebormimaihbyrfaedcriinemransing defects occur which in turn
render the bonded substrate better in quality. The inventive process is of particular interest in the so
called Smart CutTM type process used to e.g. form silicon-on-insulator substrates for the electronics

industry and WHiEH EIHSERIGS (L RIGPOEDE AU ORI L BIFR SN S AR, NG AR,
wherein attacibstenébedtane s tintodudose subscatethrehtheottmidle thebatrastaid bohitvgd Byrabngliisg. In

the above deRRIIRG T RIBRABISELS AR A% SRCERNS I ohdwed BY28 BRRABRIIRHER

bonding ch etween the two Substrates 1 and 3 facing each other."Accordingto a variant of
the inventioPP(8ERIQgtRYea N eRHIBHIIRG#he bonding surfaces 7, 9 with the gaseous flow could
also be carried out outside the bonding chamber 5 just before entering the substrates 1 and 3 into the

chamber 5. In this configuratign, jt is also pgssible to sweep surfaces 7..9 indjyidually, in_parallel or
one after thé“&i‘ﬁ@?? ﬁg?%e?msc')Peé,{'g %%ﬁ-%gpn%ﬁe?%ﬁ%aéseshqe'rg fgﬁ% g?sag?l)g tgél[l’ie{f/%d %ég,nquf/iﬁé@t]lhé
two substratetwhenuidl swbisteatesab. Fravbessiippedtes one embodiment of an inventive equipment for
bonding two substrates. The bonding equipment 21 illustrated can serve as bonding chamber 5 like
described above with respect to embodiments 1 -3. WO, 20&%10&495PCT/§B 009/000142 8 dThe
bonding eqUiRfnNeBYVeomRINeE AT AED IR AL thE IS IRE QYRS PAAA R SO R pPOvided
to hold the shbsinsfeed it simEirtted theobdoditedSaréamstiaticaaddrépeatehishrogneer compared

to the prior art. Due to the reduced amount of water in the bonding interface, fewer bonding
defects occur which in turn render the bonded substrate better in quality. The inventive
process is of particular interest in the so called Smart Cut™ type process used to e.g. form
silicon-on-insulator substrates for the electronics industry and which consists in transferring
a layer from a donor substrate onto a handle substrate, wherein attachment between the
donor substrate and the handle substrate is achieved by bonding.

In the above described embodiments one to three, the gaseous flow 13, 13’ was provided
inside the bonding chamber 5 between the two substrates 1 and 3 facing each other.
According to a variant of the invention (not illustrated), the flushing of the bonding surfaces
7. 9 with the gaseous flow could also be carried out outside the bonding chamber 5 just
before entering the substrates 1 and 3 into the chamber 5. In this configuration, it is also
possible to sweep the surfaces 7, 8 individually, in parallel or one after the other.
Furthermore, a non-confined atmosphere could also be achieved by moving the two

substrates through an inert gas.

| Figure 3 illustrates one embodiment of an inventive equipment for bonding two substrates.
The bonding equipment 21 illustrated can serve as bbnding chamber 5 like described above

with respect to embodiments 1 - 3.



According to the invention, the bonding equipment 21 comprises a means 25a and 25b to provide a
gaseous flow between the two substrates 1 and 3. In this embodiment, the means to provide a
gaseous floW@aipeera ventilation system 25a which provides the gase REHHRRVF MWD is then
aspirated by an aspiration system 25b to remove tfe flow comprising water molecules desorbed from
the surfaces of substrates 1 and 3. As an alternative, instead of using a ventilation system 25a, one or
more gas inlets could also be provided which are in connection with a corresponding gas supply. It is

important tomention that the. means, _to provide the gaseous flow is preferably arranged and configured
such that th(f%]%s%oonlﬁjsmﬁo&vqﬂ"@egtla%ﬁrggw&l?/??ha éhem%bgg\'/of I{Sﬂﬂﬁﬁ @Iee %%r@ﬁgédaa%%t_rate

FurthermorehehiehiSaaprovigeditiendld trsedbsirtitas arengrdfevablthebtifigboedisgcutiaatthe dlnsvel 3 is
parallel to thg sybgtiatanskrfaces. According to a variant, the ventilation system 25a could also be
designed to have two or more gaseous flows coming from several directions. Depending on the
process carried out (see part | of figure 1B), the bonding equipment can furthermore comprise heating
means 27, eAgcartingptovtiieinventibbethac atedingargtheneanten aothpredgeaahtamsvaser adeablaesally

or totally the gufaces ot ialerda hecandsd, WOLPRYIGHIGSP B 200010001429, Clas

1.Method for bondingtwo substrates, in particular two semiconductor ‘substrates, to orie another,

wherein priot8B¥IEiROR FRASSIAMIBRIATSER HARAHBHBVEY HREOSPRING dURERGISY 1) BReREUS

substrates (flow) 1 whenemishedgnaersdovy(43)dsoraida ey ieivess b edwesupstiiRscbnssiugti the

substrates come into contacg. Me{ghgq acc%rdirl%to cIaiFn 1bWh rei thg gaseous flow (13) is a laminar
S gesorbed from t su and 3.

water molecule e surfaces o strates
flow. '

As an alternative, instead of using a ventilation systekm 25a, one or more gas inlets could
also be provided which are in connection with a corresponding gas supply. it is important to
mention that thé means to provide the gaseous flow is preferably arranged and configured
such that the gaseous flow 13 is a laminar flow, the advantages of which are described
above. Furthermore, the means to provide the gaseous flow are preferably configured such
that the flow 13 is parallel to the substréte.surféces. According to a variant, the ventilation
system 25a could also be designed to have two or more gaseous flows coming from several

directions.

Depending on the process carried out (see part | of figure 1B), the bonding equipment can
furthermore comprise heating means 27, e.g. a lamp which could be located upoh the center
or the edge of the wafer to heat locally or totally the surfaces of the wafer to be bonded.



Method according to one of claims 1 or 2, wherein the flow (13) is essentially parallel to the surfaces
(7,9) of the substrates (1, 3). 4.Method according to one of claims 1 to 3, wherein the gaseous flow
(13,13") hasveaempanatsse in a range from room temperature up to 100C. NtethoBRawraraliyy to one of
claims 1 to 3, wherein the gaseous flow (13, 13') iprovided during a heat treatment of the two
substrates (1, 3). Method according to claim 5, wherein the gaseous flow (13") is heated such that the
heat treatment is at least partially carried out using the heated gaseous flow (13'). Method according to
claim 6, wherein the heat treatment is completely carried out using the heated gaseous flow (13").
Method according to one of claims 1 to 7, whereirGlaéngas of the gaseous flow (13) has a thermal
conductivity of 10*10-3 W/m.K 9. Method according to one of claims 1 to 8, wherein the gaseous flow
(13) comprises nitrogen and or/an inert gas, in particular Argon. 10. Method accordina to one of claims

1 to 9, wHereiMgiberhéeoberitng thwathvbstiates i B Lic WA Wi SRITHEPRRLSIAF R $eldR88 up

to several mingiRsher, wherein prior to bonding a gaseous flow (13) is provided over the bonding
surfaces (7, 9) of the substrates (1, 3), wherein the gaseous flow (13) is provided

between the two substrates (1, 3), until the substrates come into contact.
2. Method according to claim 1, wherein the gaseous flow (13) is a laminar flow.

3.  Method according to one of claims 1 or 2, wherein the flow (13) is essentially parallel to
the surfaces (7, 9) of the substrates (1, 3).

4. Method according to one of claims 1 to 3, wherein the gaseous flow (13,13') has a

temperature in a range from room temperature up to 100°C.

5. Method according to one of claims 1 to 3, wherein the gaseous flow (13, 13) is

provided during a heat treatment of the two substrates (1, 3).

6. Method according to claim 5, wherein the gaseous flow (13') is heated such that the

heat treatment is at least partially carried out using the heated gaseous flow (13’).

7. Method according to claim 6, wherein the heat treatment is completely carried out

using the heated gaseous flow (13’).

8.  Method according to one of claims 1 to 7, wherein the gas of the gaseous flow (13) has
" athermal conductivity of 1010 W/m.K

9. Method according to one of claims 1 to 8, wherein the gaseous flow (13) comprises

nitrogen and or/an inert gas, in particular Argon.

10. Method according to one of claims 1 to 9, wherein the gaseous flow treatment is

carried out over a time period starting from seconds up to several minutes.



10 11. Method according to one of claims 1 to 10, wherein the gaseous flow is provided in an oxidizing
atmosphere, in particular Air or 20% 02 in N2, and/or a dry atmosphere with a low humidity rate. 12.
Equipment for bonding two substrates (1 , 3) to one another comprising a means (25a, 25b) to provide a
gaseous flow (13) between the two substrates (1, 3)," wherein the means (25a, 25b) to provide a gaseous
flow is configured to provide a laminar gaseous flow, and wherein the means (25a, 25b) to provide a
gaseous flow further comprises a means (27) to heat the gaseous flow. 13. Equipment according to claim
12, wherein the means to provide a gaseous flow comprises a ventilation system (25a) and/or an
aspiration systerhi25bY'SMASAGRE BNt QYR LT slatgS1h 10 sYerRI A LB RARGABSHHNIB claims 12 to 13,
wherein the means (25apRblepitin proidieliaigaseons flosvesinqudigontt teipop\ddestbe igasgous flow (13)
D}}al s",VEtﬁ‘l*J"% nlla?é:cording to one of claims 12 to 14,

essentially parallel to th trate_surf %7 .
wherein the means (27‘3?}0 %Fégaﬁ?ﬁea%gﬁé%%%% Ig)vv% ea e gaseous flow up to 100C.

12.  Equipment for bonding two substrates (1, 3) to one another comprising
a means (25a, 25b) to provide a gaseous flow (13) between the two
substrates (1 , 3), wherein the means (25a, 25b) to provide a gaseous
flow is configured to provide a laminar gaseous flow, and
wherein the means (25a, 25b) to provide a gaseous flow further

comprises a means (27) to heat the gaseous flow.

13.  Equipment according to claim 12, wherein the means to provide a
gaseous flow comprises a ventilation system (25a) and/or an aspiration

system (25b) and/or one or more gas inlets.

14.  Equipment according to one of claims 12 to 13, wherein the means
(25a, 25b) to provide a gaseous flow is configured to provide the

gaseous flow (13) essentially parallel to the substrate surfaces (7, 9).

15. Equipment according to one of claims 12 to 14, wherein the means (27)

to heat the gaseous flow heats the gaseous flow up to 100°C.



