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Nevertheless, even using the process of'WO20071060145. 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 acbording 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.
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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 untif 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.

Préferably, the gas of the gaseous flow can have a thermal conductivity of better than 10*10'
*W/m.K. The higher the thermal conductivity, the easier the gas can be heated up and
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Advantageously the gaseous flow can be provided 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 ailready
described above for claim 1 can be achieved.
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" Figure 2 isa 3D schematic view illustrating the concept of the invention, and
Figure 3 illustrates a bonding equipment éccorqing 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 o have the necessary surface properties to
be able to carry out bonding prior to entering the bonding chamber 5. In the chamber 5, the
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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 @ 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 raﬁnge of 19°C - 24°C.
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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 2.

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 ¢ombination with a further
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%n{?w nggaseous 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 conf iguration, it is also

possible to sweep the surfaces 7. 9 individually, in paraliel 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 ong embadiment 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,



In the above descri bed enbodi nrents one to three, the

gaseous flow 13, 13" was provided inside the bonding

chanber 5 between the two substrates 1 and 3 facing
WOL0P/Wi4%8r .  According to a variant of the i REABRAH000142

(not illustrated), the flushing of the bonding

surfaces 7, 9 with the gaseous flow could al so be
“carried out outside the bonding chanber 5 just before

entering the substrates 1 and 3 into the chanber 5. In

TheRoNgiREYIAMEAT @A, camprises A skaMbRs A3, binsideothevehmmbenea substrate
h6ldef 28 RpravideRd tb%io\/ﬂhgléﬁbétbé’teé aR@5 8L haPlhe ﬁﬁﬁp stiffaces 7 and ©

the other. Furthernore, a non-confined atnos
fac8 828N aeb be achi eved by noving the two substrates
t hrough an inert gas. Figure 3 illustrates one

of an inventive equi pnment for bonding t

enbaqdi nent '
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de
waltp SiisiyiBs coSerhie A58 s ages OTRIOBERIAT handd f aces 7
and 9 face each other. According to the invention,
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ditdedions he neans to provide the gaseous flowis
preferably arranged and configured  such that the

gaseous flow' 13 is a |lam nar flow, the advantages of
Depensingaarethd grseasis b edried ool see partt loé figueel B)t the hepding eguipment can
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system 25a coul d al so be designed to have two or nore
gaseous flows comng fromseveral directions.

“@eﬁ |%g on the process carried out (see pa?bT}IBﬂ]BWOGOl‘H
I 'gure B),

6.

10.

the bondi ng equi pment can furt
conprise heating nmeans 27, e.g. a lanp which could be

located upon the center or the edge of the wafer to

heat locally or totally the surfaces of the wafer to
be bonded. WO 2009/ 101495 PCT/| B2009/ 000142 9 C ai ns
1. Method for bonding two SI8Srates, in particul ar
two sem conductor substrates, to one another, wherein
prior to bonding aﬁﬂgaseous f1 ow 13) is provided. over

tMethpd reri b@dlr@awo strates, ig)pagiculaidwe geatGondustor gubsiptes, to one
%ﬁﬁér Ql%lrggﬁirofbs idoﬂ'@nﬁjﬁsﬁﬁﬁ’s ﬂ&g hepd pl*é@?dﬁﬁ%eF B bonding

Ssubstrat e e Ssu rates cone | nt O
mmfaaes I'ed 29) ubtl'leosutat?etaﬁdMn@).t wheteiri thel gaseeuseliaw (1 is provided

SENGRHT I s 3 A oo,

(13) IS essentially parallel to the surfaces (7, 9)

e e 5 b e BB AP .

has a tenperature in a range fromroomtenperature up
aCC

efipd sroradd gae sbeiats by ¢-ninerei YE nw £y BRaspibAy paraliel t

dHe isDFaded(@ad) 6fl’ti$éi§ti'ﬁ%ltﬁatesf(1t$\)e two substrates (1, 3).
6. Method according to claimb5, wherein the- gaseous

flow (13") is heated such that the heat treatnent is

alei®dSdccBaiig ﬂ:‘ bfe @ﬁerairﬁﬁ 1086t 3 Ughérgint ihe gusabes flow (13,13) has a
gaseous flow (13 . 7. Method accordi B@D to claim®é,

vieBPEFaiuRerB ajapge 9@59%&%@@3&5%%?& Garried out
using the heated gaseous flow (13"). 8. Met hod

according to'one of claims 1 to 7, wherein the g
t Methgdsaenesding devone3gf elains 4 tonér Wé\ﬁf%ﬁe%aaﬁewal ﬂB\fl (13, 13) is

é;?romﬁgd%ﬂﬁﬁ%eammgm?ﬁ ﬁbﬁ%ﬂsﬁa%ehoé claims 1to

eérern e gaseous conprises nitrogen
and or/an inert gas, in particular Argon.

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, wherein the gas of the gaseous flow (13) has

a thermal conductivity of 10*10° W/m.K

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

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

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

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



10. Method according to one of clains 1 to 9, wherein
the gaseous flow treatment is carried, out over a
time period starting fromseconds up to several

WO 20/ H3495\\0 2009/ 101495 PCT/ | B2009/ 000142  1@FCTiB2069/000142

11.

12.

13.

14.

15.

Met hod according to one of lains 1 to 10, wherein the
gaseous flow is provided in an oxidizing atnosphere,

in particular Air or 20992 in N2, and/or a dry

atnosphere with a low humdity rate. 12. Equi pnent

for bonding two substrates (1, 3) to one another
dﬂémbdfdcngd&zmm de:Tmns 126H), whemirnthedmsacgs few isprovided in an

flow. between th substrates (1, ; erein ,
(hiing 2hosercs. o gBfictiE” BF 98 D07 5.AGe B0ENF Aol pEhdbonere with a
cenfHugvdigtrate? provide a | am nar gaseous flow 13.

Equi pment a@ccording to claim 12, wherein the means to

provi de a gaseous flow conprises a ventilation system
(25a) and/or an aspiration system (25b) and/or one or

”Lﬁ(ﬁl.ﬁprﬁéﬁt fof‘ bSﬁéﬁng o stissiiaeel 3pRCoidlanghércomisristfy a means (25a,

lains 12 wherei n the neans_(25a, 25b
pzfzh)utaewaw@%%a@&,ewsdwvw 6138 betwestr b e int&J?at?é {nd). wherein the

gr"ﬁéﬁi‘?éJ shl 95‘6)&5 %}O\ﬁéegﬁ Bhééﬂdsﬁlomr%&aﬂ\ﬂg%'red @ prbéide a laminar gaseous

substrate' surfaces (7, . 15. Equi pnent accord| ng to

oftaw.of clains 12 to 14, V\herel n the neans (25a,” 25b)

to provide a gaseous flow further conprises a- nmeans

(27) to heat” the gaseous flow, in particular up to

1BQuigment 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.

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).

Equipment according to one of claims 12 to 14, wherein the means (25a, 25b) to
provide a gaseous flow further comprises a means (27) to heat the gaseous flow, in

particular up to 100°C.



