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The transferred layer or layers include microcomponents
(electronic, optoelectronic, etc) produced at least
25 partially on an initial substrate, said layers then being
stacked on a final substrate that may optionally itself
include components. Primarily because of the very small
size and the large number of microcomponents present on a
single layer, each transferred layer must be positioned
3¢ on the final substrate with high precision in order to
come intoc very strict alignment with the subjacent layer.
Further, it may be necessary to carry out treatments on
the layer after it has been transferred, for example to
form other microcomponents, to uncover the surface of the
35 mwicrocompenents, to produce interconnections, ete.
However, the Applicant has cobserved that after

transfer, there are circumstances when it is very
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25 1in order to remove a portion of the material present
above the layer of microcomponents 11. A cowmposgite
structure 30 is thus formed from the final substrate 20
and a layer 10a corresponding to the remaining portion of
the initial substrate 10.

30 Ag can be seen in Figure 1E, the next step 1in
producing the three-dimensional structurs consists of
forming a second layer of microcomponents 12 at the
exposed surface of the thinned initial substrate 10 or of
carrying out additional technical steps on that exposed

35  sgurface in aligament with the components included in the
layer 10a {contact points, intercennections, etc). For

the purposes of simplification, the term
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25 the substrates. These offsets result from non-
homogeneous deformations that appear in the layer derived
from the initial substrate while it is being assembled
with the final substrate. In fact, such deformations
invelve local and non-uniform displacements of certain

30 microcomponents 11. In addition, certain of the
microcomponents 12 formed on the expoged surface of the
substrate after transfer exhibit positional variations
with those microcomponents 11 that may be of the order of
several hundred nanometers, or even of micrometer order.

35 Thie phenomenon of misalignment {aiso termed
"overlay") between the twe layvers of microcomponents 11

and 12 may be a source of short circuits, distortions in
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emphasize the importance of wafer flatness, in particular
during peolishing steps, in order to obtain good quality

25 final wafers, i.e. with as few offsets as possible

between the microcomponents. However, those documents
are concerned only with the problem of positioning the
wafers while they are being assembled. As explained
above, the Applicant has observed that even when the two

30 wafers are perfectly mutually aligned when put into

contact {(using marks provided for that purposge), non-
homogeneous displacements of certain microcomponents

occur following initiation of the bonding wave.

35 Summary of the invention

The invention aims to provide a solution that can
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In accordance with a first aspect of the invention,
the mechanical pressure is applied over a surface area of
i mm® [square millimeter] or less.

25 In accordance with a particular aspect of the
invention, initiation of the point of contact is achieved
by applying a tool to one of the two substrates, the tool
having a contact surface area on the substrate in the
range 0.3 mm’ to 1 mm® and in that the bearing force

30  exerted by the tool on the substrate is in the range
0,1 N fnewton] to 10 N.

The present invention also provides a method of
producing a composite three-dimensional structure,
comprising a step of producing a first layer of

35 microcomponents on one face of a first wafer or substrate
and a step of bonding the face of the first wafer

comprising the layer of microcomponents onto a second



0,1 N[newton] to 10 N. The present invention also
provides a nethod of producing a conposite

t hr ee- di nensi onal structure, conprising a step of
WO HHUYBH3 a first |ayer of 35 microconponent @W@H@mﬁms"
face of a first wafer or substwate and a step of

bonding the face of the first wafer conprising the

| ayer of m croconponents onto a second WO 2010/ 023082

ECW&I%&OhQﬁi oB25Rate, vvafzeL m@tgéabﬁéi@é ec%&f‘%ﬂ’@iimgh in
el C terjze t ha urlin t nal Ny st.e ,
ok R AR Bl pl Bl B 1St B A RN UL
moligeifigtasoridi agcordatiat wonhh nelidotobfcudrer |1:mr@htng:)n

5 The tuse ioh %embacekaehgom{r@gtiwl ation method of
the presgéeO i nvention can, _during_transfer of a |ayer

MFEn et &, m@ilﬁﬁ%a%”eb%ﬁl 159 inttHa thireh dmite of
of t}m/@ﬁea;yerﬁndnpéﬁducﬁ ¥eny @mgih@lt&kaﬂsffémldﬂ l:ayiefyer of

semi.c fers,,The Layer ni cr.oconponent s nma
10%%&%&&&) GFar o %Fur&enarr% 2 s%ﬁr%lotr SHHe gregemenon 2
demrﬂ@‘Yoﬁmdf p@rﬁduf:ﬁgwés hrglgmuzasliw ol laver

di a@HAPBRNGLE tWreWa FEREW NFhe t NS, OF Qﬁy%l&rb&ﬂ‘mp%n@ﬂt%r nay
art, three-di nensional 15 structure, Figure 2

104 &é’ré’%ﬁc FFednGt uge nbradel SFPSHShdi ng i ni t| at| on

met hod in accordance with one enbodi nent of the

%&quoﬁfgcg gﬂ&gﬁ 38 Eﬂesgléﬁﬁ%%lagrannatic vi ews

shovm ng roductron of r ee- di mensi onal
struct ure Fl}gluﬁgSt hd teplBcarardirgwhmmptiiv tilgvicoshowing

rrettlm@d p%dhlaelghegena pfﬂaﬁnéf@rhhré:é—gﬂrn%rél'c%aqn
%[anl ram of the steps carried out during production

hr&é- di mensi onal structure 25 shown in Figures
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inventi @NFigures 3a to 3D are diagrammatic views showing
20 the production of a three-dimensional structure using the
molecular bonding initiation method of the present
inventicn;
* Figure 4 is an organigram of the steps carried out
during production of the three-dimensional structure
25  shown in Figures 3A ko 3D;
* Figures 5 to 7 show, highly diagrammatically,
implementations of the molecular bonding initiation

method of the invention.

30 Detailed description of implementations of the invention
The present invention is generally applicable to the
production of composite structures including at least the
bonding of a first substrate or wafer onto a second
substrate or wafer by molecular bonding.
35 Bonding by molecular bonding is a technique that is
well known pexr ge. Tt should be recalled that the

principle of bonding by meolecular bonding is based on
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25 The Applicant has demonstrated that the relative
displacements between certain patterns or microcomponents
in one and the same wafer appear as a result of the step
of melecular bonding of that wafer onto another. More
precisely, experiments carried out by the Applicant have

30  demonstrated that stresses (tensile and/or compressive)
are produced at the point of contact, i.e. the region
where the mechanical pressure is applied. These stresses
are the source of the non-homcgenecus deformations
appearing in the wafer and as a result of the relative

35 and unequal displacements of certain patterns or

microcompenents relative to each other.
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contact, the deformations
wafers and as a result to allow the propagation of a

bonding wave over the whole contact surface between the
wafers without causing stresses that are too high. Thus,
by contrelling the mechanical pressure applied to
initiate the point of contact, the deformations arising
in the wafer are reduced. Preferably, the pressure
applied at the point of contact is less than 10 MPa; more
preferably, this pressure is in the range 0,1 MPa to

5 MPa.

The period during which the mechanical pressure is
applied corresponds to at least the minimum period that
can activate the phenomenon of propagation of the bonding
wave. This minimum period substantially corresponds to
the period necessary for the bonding wave to propagate

over the contact surface between the wafers. The



in the wafer are reduced. Preferably, the pressure
applied at the point of contact is |less than 10 MPa;
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contact Wit
hydrophobic/hydrophilic treatment, etc) in order to allow
molecular bonding.

The gsurfaces 61, 71 of wafers 60, 70 are then

brought into intimate contact with each other.
Initiation of the point of contact for molecular bonding
is carried out by means of a tool 50. As shown in a
highly diagrammatic manner in Figure 2, the tool 50
comprises a bearing element 51, such as a gtylus, and a
dynamometer 53. The bearing element 51 is connected to
the dynamometer 53 and comprisges a free end 52 via which
a mechanical pressure is exerted on the wafer 70 in order
to initiate a point of contact between the two wafers 60
and 70. The end 52 has a contact surface area 52a that
ig in the range 0.3 mm’ and 1 mm®’. Knowing the area of
the contact surface 52a of the tool 50 with the wafer 70,

it is possible to apply a mechanical pressure in the
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stylus, and a 3C dynanoneter 530 The bearing el ement

51 is connected to the dynampbnmeter 53 and conprises a
free end 52 via which a mechanical pressure is _
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25 The molecular bonding initiation method of the
invention may be carried out automatically in a bonding
machine. The machine then comprises a bearing element
connected to an actuator (for example a ¢ylinder or a
mechanical arm). In some embodiments, the machine has the

30 ability to position the bearing element at any location
on the surface of the wafer, or along a diameter or a
along a radius of the stack formed of the bonded wafers.
The machine also comprises a force sensor (dynamometer,
stress gage, etc) and a servocontrol intended to drive

35 the actuator. The servocontrol drives the actuator in a

manner that controls the mechanical pressure applied by

the bearing element. More precisely, the servocontrol



the surface of the wafer. 25 The nol ecul ar bondi ng
initiation nmethod of the invention nmay be carried out
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conprises a bearing elenent connected to an actuator
(for exanple a cylinder or a Iechanical arm). In sone
enbodi nents, the machine has the 30 ability to
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SUbgET 81881 | Sudtdelt d 8ARYES (support substrate) with a

200 mm diameter and in the range -45 um to +45 um for the

25 initial substrate or wafer comprising components (this
wafer having a wider range of tolerable deformation since
deposition of the oxide or anything of any other nature
that is carried out on the components in order to
facilitate the molecular bonding step introduces

30 additional deformation). These measurements were carried
out by means of a capacitative measurement using ADE type
equipment from KLA-Tencor Corporation. These limiting
deformation values to ensure good bonding correspond to a
constant bow to wafer diameter ratio. As a result, they

35 are also valid for wafers with a larger diameter (for
example 300 mm), with the appropriate correction for

taking into account the larger diameter value.
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during about 2 seconds at the center of the generally

25 concave waler or substrate 520 positioned in contact with
the generally flat wafer or substrate 510. Thig generally
flat wafer or substrate 510 is placed itself on a flat
wafer/substrate support device of a bonding machine. In
this particular configuration, the limited force is

30 sufficient to initiate the bonding wave while minimizing
the wafers deformation.

The point of contact could also be selected such
that it corresponds to a location where the wafer support
device and the sgupported wafer are in close contact or at

35 the shortest distance from one anothex, in particular
when the supported wafer presents at least a concave or

convex deformation.
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t hBoSHPSEF ad$plication of mechanical pressure Pm to
initiate the point of contact between the two wafers is
determined as a function of the position of the two
wafers when they are placed facing sach other.

Information of the wafers shapes collected from the
wafer deformation measurement system could be used to
determine the most appropriate location.

In a variation, for example where a tool (stylus)
used to initiate the point of contact cannot be displaced
relative to the wafers, a predetermined deformation may
be imposed on one or both wafers so that the zone of the
wafer present beneath the tool corresponds to the point
reguiring the least mechanical pressure. Under such
circumstances, with a bonding machine in which the tool

is in a fixed posgition above the center cf the wafers, it



support device is in close proximty of the wafer 610
to avoid any vertical displacement of the bonded
stack while 20 the bondi ng wave is being displaced. In
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each have their own deformati agrt The choice of the
poi nt of application of nmechanical pressure Pmto
initiate the point of contact between the two wafers
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entire components and/or only a portion therecf. The
initial substrate 100 may be a monolayer structure, for
example a layer of silicon, or a multilayer structure
such as a SO0I type structure. The microcomponents 110
are formed by photolithography using a mask that can
define pattern formation zones corresponding to the
microcomponents 110 to be produced. During the formation
of microcomponents 110 by photolithography, the initial
substrate 100 is held on a substrate support device 120.
The substrate support device comprises a support platen
120a with which the initial substrate 1006 lies flush, for
example by means of an electrostatic or suction system
associated with the support platen 120a.

The face of the initial substrate 100 comprising the

microcomponents 110 is then brought into contact with one



forrred on an initial substrate onto a final substrate
accordance with an enbodi nent of the invention is
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roduction of the three-dinensional structure

commences by formng a first deries of m croconponent s
110 on the surface of a wafer or initial substrate 100

(Fi.gure 3A, ste Sl%. The m croc onents, 110 ){ be

o ERRE PEnBobLRRL ket o TP abA BOR {RER8oPe] THEth a

i nvtieal teubshdbhe H@anma@/cmbaza bardlmay er astlayetuné, oxide,
f%&%%ﬂﬁﬂee é Sr 8%2/ Sy ?ruc %?lgd“%ttﬂléyféce of the

structure SUC
m eﬁeéeﬁﬂaoﬁeh’éﬁraq@ l%@ ec@mwr&/ theotéicrekeypaphyts 110

5 us bhe/8rMmBakthbata&anof defd neiat e ik @Bbioan i 20888ed to
j m croconponents 110 to be

r ondjng.to the
%8 ggaugiﬁ)ﬁr?ﬂbotﬁétjf%?%ﬁ 0 -of ni croconponent s
110 by photototdagrapith ttte iimuvdaradionsulibier gbent00fi s
hehgnggc@ §§b§${é§§%é&9395%xg?%k&§t%%psub£@§a§HQSL?ate

support ~device conprises a support platen 120a w
WhPBR1YHET| A PeaharRifit rRESSSIT [EreSrf [(igh supgprate 200,

10 exgﬂpker@ulm@l@s@ft@mz@é esdde0 Hihrire@ £or( st gt BAN syst em
35 assomg% £ su ort VpI at .en 120a. The_fa
|

F%ﬁe 1 s%bs?ra e conﬁr|3|n§rFﬁs re Pm 15 in
m Ch@cl-)ﬁ!p@ﬁe@lts MA®D §{s Ihen Micougidt apptldedobbast babthng

ong, W0, 2010¢ 023082 RCT/ER2009/ 060250 15 face of a

final wafer, or, substrate 200 (step S2) with a_ viewto
bondi ngIBYEHRFERRIS BE¥hENGE AT &PEEasE dRVALYEST or
15 expapbeget 115y R, bomyimd seake drordRd ianetiackabetoéehhehe

1100k Bhal SPERH e O IR L ], BREFRLRC280,° e
i ntendedbsbrapes eridghten mandast |tm18§h@afnbacmoleﬁular

aceQhdang oWk £ he t e i dnve s %eltrh%omlaetc eﬁrfseat aszcmdmg
is.initiated befween the two substrates % glnjg
grmig n In the

metRRRTEafe br e‘%ﬂs‘iﬁ@tprﬁ% IR s dE St PR e 98
20 pr éhet ddl ysuboseat® 10w ceﬂgﬂnisﬁengemhe( stiepoS3mpbhghte 110.

3 Y re P

R

sutt@cet ofha b@nﬁxng|xﬁgﬁrface between the substrates 100
and 200.

After bonding and as can be seen in Figure 3C, the

25 initial substrate 100 is thinned-down in order to remove
a portion of the material present above the layer of
microcompoenents 110 {step S4). When the substrate 100 is
a 501 type substrate, it ig advantageously possible to
use the buried insulating layer to define the thickness

30 of the remaining layer 100a. Thus, a composite structure
300 is produced, formed from the final substrate 200 and
a layer 100a corresponding to the remaining portion of
the initial substrate 100. The initial substrate 100 may
in particular be thinned-down by chemical-mechanical

35 polishing (CMP), chemical etching, or by splitting or
Eracture along a plane of weakness that has been formed

in the substrate by atomic implantation.



Initiation of the point of contact involves 15
propagati ng a bondi ng wave on the interface between
the initial substrate 100 and the final substrate

WORBLOEHE2 t\wo substrates are then bonded tog @Q”ﬂymanﬂ’
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nol ecul ar bondi ng over the whidd e of their contact
surface (bonding interface), w thout or al npbst

wi t hout deformation in the 20 initial substrate 100
conpr i shegchhebal seecoipoftmtse 130, chEhirexdthestelpy in

prgQBEﬁé1§?théegh£§¥e&1ﬁénﬁle S&gstrat & 10&%%% %t%g%

bondi n erface between t
Af ffé’FmBBHdPnﬁe‘éﬁ’ad asa¥aR P BEIFPIEIANtE 380 e thes

| nekpakegubgtrate d.ﬁothé £ ied-alawn im rardelsuiRtrate 100

t t I t above the
ST S8 BB ERLR Shal h IS G el o 1D ey
subgtcraspomdotoscompwemm et rcatse off tehies
adme&eesagéhgnw%wl @&Porrysqg Oé*}{a d @l %%léh%t L0G/ or

| ayer to define the thickness e re inin
| aff8r 91BbancThgemPaneyhh otendad @ lﬁv@ctam with the

prmdueed¢mﬁeﬂaﬁdsf19m1tfmhf¢ﬂuﬂx-&ubsiiﬁﬁ(th%00 and a

I th n rt o

t neEFRoP BpSAERES PONE! 18 Pt TR MePBIiEY, O
ylchCQGP@n@@tarlb@.t¢nphnnbkﬁnhmgnﬁphy mask is used that

chegi gahi MRehagi €8l 39, PlJsDiNg {WP)neC R\%&S@Bmﬁone?ts

etching,_or _by splitting or fracture along a
wedkRessAEhdttHas beavrHiamhaf she wr%@glppa@éts 110, the
at oompos irpé ast ahd e mczmn{hzm&z tReT. /fEBa@O%%QEQQe 200

quIe 3D, the nex ep_in
progéc?ﬁg ?%%gfﬁgg%y neﬁgf%ﬁ% STHEECT & p@8ﬁ§?s%§08f°f a
f oﬁﬁbﬁ@rat%e@@mleiﬂayhvme Xy dderpdmentdent40aat tohehe

exgesed syﬁéaceT ti;al S
Sopegeiepunt ool (0 RN B 13 SREBOREgI e o

ma§e %?‘? s% % Yoritenentsar y996rti ons of the
n1croconmomemaﬁadﬂibﬁ(aHHHWﬁhxéa -RiigkedicaspoBeRticture is

o ERobRs Bt Pl SO Ao BYbFh PRE™L0

ni ¥ sevhporedtiay 140 ias senignnewttheidt bft hbebpreeent

m | €K OEOIRONC U 1n a Rhnt 9lditography oARsKel 1 b8ethe
glrectly adjacent layers.

By using the molecular bonding initiation method of
the invention, the initial substrate 100 can be bonded
onto the final substrate without deformation or at least
with a reduction in the deformations in such a manner
that significant offsets of the microcomponents 110
before and after transfer of the initial substrate 100
onto the final substrate 200 are no longer observed.
Thus, these residual offsets can be limited to values of
less than 200 nanometers (nm), or even 100 nm in a
homogensous manner over the whole surface of the wafer.
The microcomponents 140, even those with very small sizes
(for example < 1 um), may thus be formed easily in
alignment with the microcomponents 110, even after

transfer of the initial substrate. Thig, for example,



is simlar to that enployed to formthe
m croconponents 110. As during formation of the
' onents 110, the conposite structureg349
g@#@%? y the final substrate 200 15 and theqiaye%mmmanﬂ’
100a is held on a support plat¥eh 130a of a substrate
carrier device 130 that is identical to the device
120. The photolithography nmask is then applied to the
f r @eaqigr taes dhet necragerprd0@at s | presarr it itom  tdwers or
thieRsdi BRNSLBNAL sBLRUET HEBeSor 20 4 IRI W& HRflhe
of .| ayers, each Iayer haV£ng been  transferred by the
as SENBFYORBEREE% 0T £ BE bR esEMNC T 1 SHENINE Wkt frhe
| ayerskiseofigpbbraingameastnatthohhe directly adj acent

| ayers. ,By .usj he I ' I ti.ati
5met_hod f}? azgétgﬁé{:{ nﬁg%tg%%%@gqp%kp&alﬁsu h:et rp%{éesef('fo
carenEéRBedaoRl BN PRt ¢ | Hat BRgnewena Wi owrlay during

defotfBEL@Ncl oAt Leashit MadfeR 4B EAQhdN ARy or onto
defornatlogs %Qﬁ$UCh a q%nner that significant .

of s EPEPEF -t R PR o r%ﬁ?%ucﬂove%g&gél ¢ 4 er
tr andftélapert heminpndattcubsfate 100 30 onto the
final substrate 200 are no | onger observed. Thus,

t hese residual offsets can be limted to val ues of

| ess than 200 nanoneters (nn), or even 100 nmin a
honogeneous manner over the whol e surface of the

waf er. The m croconponents 140, even those with very
smal|l sizes 35 (for exanple < 1 um, may thus be
fornmed easily in alignment with the m croconponents
110, even after transfer of the initial substrate.
This, for exanple, WO 2010/ 023082 PCT/ EP2009/ 060250
17 nmeans that the m croconponents present in two

| ayers or those on two distinct faces of a single

| ayer can be interconnected via netal connections,
mnimzing the risks of poor interconnection. 5 As a
result, the assenbly nethod of the present invention
can elimnate the phenonenon of overlay during
transfer of one circuit |ayer onto another |ayer or
onto a support substrate and produce very high
quality multilayer sem conductor wafers.



WO 2010/ 023082 PCT/ EP2009/ 060250 18 CLAIMS 1. A
nmet hod of initiating nolecular bonding, conprisi ng

brin one face (31) of a first.wafer (30) to fac
Worran ?238’8 (21) of a second wafer (20) and |n|Ithé¥mP@m§0250

point 5 of contact between thel®wo facing faces,
characterized in that the point of contact is
initiated by applying nmechanical pressure to one of
t h&lidddiSvaf ers, said pressure being in the range 0,1

MPa 1o, ddtdhddPar &Qﬁaa&ﬂ&t 1“89&3@19?@1[[ q:i)&gil Clc%n? d.ng

characteri zed |n that t e~ mechanl ca ress e ap
i s ATELGIFa NP0 RS, (31) AChet hbH B ctrir gl 3D dqcarfmqa one
or falead M22,) ohar aet:ehtizedfeﬁ that dde M”iasmle@ a point
pr I hg_ran e 2 MPa ta

> %%f%k?ﬁ%%&a%%gr drAg go gﬁ% %%%En ?%ﬁ;?Pﬁﬁ? eTized in
chairhe‘e'c,tt éhiez e@ing pﬁatlonherreeﬁamttaiattﬂces&ura@prlsymg

apmé&l@mt:ezageeeea% sUr bacesar e of yd R /Y, 'ssg

A rretgF according to claim4, characterize
t hEFSSEHEE RE0H oF £hE ponwe Ofl oMt 4@ 3% % &Pdi-ed
out by applying a tool (51) to one of the two

1oSU St%?&%% EthS% %ngggéngl$ﬁgqptaﬁt surface re% that

(52a) e range
mrEhgn alercﬁatlhatﬂlt Reepeare ngerid el seﬂea&t%d:mw t1h>e MPag|
on the substrate isinthe range 0,1 Nto 10 N. 6. A

nethogsacc ng to.claim5,_ characteriized in that 30
RHCPESINGf tP hela bl (31 )ClaiterRded t o
beaharantemezeﬂ thethao shbshecias COMPHdestfirenapbsSied is

Sur: eria ected from at | east
5 % the g‘?lagone a%dﬁg é lv?&Ler 35 7. A nethod of

producrng a conposite three di mensi onal structure

(3@10) A RENRHHEShRGoAdSh pt@farﬂf QUHICII A SfiidsSh chayer
on one face of a first WO

croco )
S0 BPE9SeRa ReY Erez%%@r BRIt ot i eeaES U £06F amglicd
a step obnbendi agrfbye mtexw@Arl mm® or less.

20
5. A method according to claim 4, characterized in that
initiation of the point of contact is carried out by
applying a tool (51) to one of the two substrates, the
tool having a contact surface area (52a) on the substrate

25 in the range 0.3 mm® to I mm® and in that the bearing
force exerted by the tocl on the substrate is in the
range 0,1 N to 10 N.

6. A method according to <¢laim 5, characterized in that
30 at least the end (52} of the tool (51) intended to bear

on one of the two substrates comprises on its surface

{52a) a material selected from at least Teflon®, silicone

and a polymer,

35 7. A method of producing a composite three-dimensional
structure (300}, comprising a step of producing a first

layer of microcomponents (110) on one face of a first



bondi ng, the face of the first substrate conprising
the layer of mcroconponents onto a second substrate

“@%ﬁg%ﬁwwgharacterlzed in that durlng t he boanﬂﬁﬂ?ﬁﬁBanﬂ)

ar 5 bonding is initiated in accordance
the nol ecul ar bonding initiatt®dn nethod according to
any one of claims 1 to 6 8. A nethod according to
claim?7, characterlzed inthat 10 it conprises, after
t hEWEHaPES SL8B) andt 8pSEEPtPf nPRPRALNG hdf imaskecular

Suhﬁiﬁahg (t68) £fabe Afnﬁhéloﬂlf’@@oéﬂéétgrét% Cddtl;:l'ﬁlzslﬁ’fg the
characteri zed

it f t
St Vet o RRGRELEREERELE A% 4 e deB)
(14:@)ar@n:ttewezeﬂace phat hdufingttiseisindirey opposi telegular

Sth%oﬁﬁﬁﬁg Egnﬁﬁhéhgge&hfnfééé&r&éﬁ@g With the molecular

10104it ebBapacketi zgdcdp Eﬂﬂ@tbéﬁwm{g rsSéepsukasts!t
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%rﬁé onen 10. A nethod according to any one o

cl e t6n9tliéleﬂa?%5?%@|Q%ﬁP?@FQ?uHO|%nﬁx9ﬁﬁw9§e§lalms
befiote the bonding step, a step of formng a | ayer of

oxi de on the face of the first substrate (100)

conprising the first layer of ~m croconponents (110).
258112 meRBeHodcaeEdiad ne tolany bnelsfragtainize? to that

o&lgghnnlng

ype. structure. A et hod accorgﬁng to
anyﬁsngIBFt FgPﬁEr% £ o(490) 30 characterized in that

at least the first |ayer of n1croconponents conpri ses

| 89ea98BeRba: sddor it od Acgerding Ay one of

cl ai ns cterize
deFBFﬁﬁFF%ﬁlé?dth% Fhatsrit 3531% CAPIIEGE) a step of

ang L fakngs | Qes?“é‘i‘? e o alar draaanﬂgmaﬁéimss (1430) on. the
Pt er5oLER (hbtts Pe G RSIaG t50 thF TRCRet nod

accomgihgito ahq bn@smflay&rluf'mnnxoh&mpomhamacterlzed
in that the deformation of the second substrate (200)
is in the ran 10 pmto +10 pm 5 15. A nethod

acéBr d‘f*n‘@e’f%o‘gn@‘/c 19 dIid® Pheo ofaclaims 7 to 9,

characterized in that it comprises, before the bonding
step, a step of forming a layer of oxide on the face of
the first substrate (100) comprising the first layer of

microcomponents (110) .

11. A method according to any one of claims 7 to 10,
characterized in that the first substrate {100} is a SOI

Lype structure.

12. A method according to any one of claims 7 to 11,
characterized in that at least the first layer of

microcomponents comprises image sensors.

13. A method according to any one of claims 10 to 12,
characterized in that the deformation of the first
substrate (100) comprising the first layer of
microcomponents (110) and the layer of oxide is in the

range ~40 pum to +40 um.



characterized in that the zone for application of the
nmechani cal pressure is determ ned as a function of the
deformation of at |east one of the wafers. 10 16.

A
WR2OHWY3%cording to claim 15, characterized iBFTYFZP09/060250
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the first substrate has a concage deformation and the
point of contact is located at the center of the
concave deformation, the second wafer being a planar
wafer. 15 17. A nmethod according to claim 15,

h tr'ethlc&' . 1 S nd_waf er _presents at
ICegj{;{;‘paiI?cnl(l)ncavder};l()('frctz%%air%\fl %Odg‘%gfr%ﬁ i8§,cgﬁ?[ass ctb‘hq”'
vaf G2 tRF inesc d@ dhad Wakedefouppbibndeli tiee anecdmi

t hatudiernQl Nt202f) GRNEACk HeS r3Agkocabegnat ad&%ﬁsﬁ.i on
where the wafer support device and the second wafer
are in close contact or at the shortest distance from

onel fangdt lrerthot8 ackoniingd taceaydong & ﬁiﬁ;grﬁ@;f 15,tc% 14,
h ' isn sth 2 redeterm ned, deformatio
chanagtLH48d J40 ;4 %hggtﬁh@mg gdeger ??Eét?ﬁﬁfgﬂwﬁfcéhe

1S | OSQd on one or ) e(s SO ;
t h&® Srle PEFESHEReAFhIEREIMiDOY 2or7 cdporidornt @f e

poidef oregtiicnngft Be heast oABCHANEKA! wPFLSSUre.

16. A method according to claim 15, characterized in that
the first substrate has a concave deformation and the
point of contact is located at the center of the concave

deformation, the second wafer being a planar wafer.

17. A methed according to claim 15, characterized in that
the second wafer presents at least a concave or convex
deformation, said second wafer being placed on a wafer
support device and in that the point of contact is
located at a location where the wafer support device and
the second wafer are in close contact or at the shortest

distance from one ancther.

18. A method according to claim 15, characterized in that
a predetermined deformation is imposed on one or both
wafers so that the zone of the wafer present beneath the
tool corresponds to the point requiring the least

mechanical pressure.



