1 PROCESS OF TREATI NG DEFECTS DURI NG THE BONDI NG OF WAFERS DESCRI PTI ON
TECHNI CAL FI ELD AND PRI OR ART Thei nventi onconcer nst hefi el dof

m cr oel ecwoenivw®omad t echni ques used in this field to 5ppemresngios0480
processi ng of wafers that may notably have conponents on their surface.

In this field of mcroelectronics, it is in particular inportant to be able
to performtransfers of thin |layers containing circuits. These transfers of
thin 10 | ayers enables notably to transfer the circuits onto wafers
different than those that were used to pr.oduce them For
exanpl e, these wafers may be sem conduct dr wafers contai ni ng el ectronic
conponents or wafers having 15 properties different fromthe substrates

that were useGi HYOYC FrERS ﬁ@”BEE‘E?ﬁ DURING THE BONDING 2 THa!

it
is sought to have access to t e rear face e conponents, the%?ace t hat
rests on a substrate on which or fromwhich they may have been 20 prepared.
A knownt echni quefor doing thisis DESCRIPTION

TECHNICAL FIELD AND PRIOR ART

The invention concerns the field of

microelectronics and techniques used 1in this field to
5 perform a processing of wafers that may notably have
components on their surface.

In this field of microelectronics, it is in
particular important to be able to perform transfers of
thin layers containing circuits. These transfers of thin

10 layers enables notably to transfer the circuits onto
wafers different than those that were used to produce
them.

For example, these wafers may be semiconductor
wafers containing electronic components or wafers having

15 properties different from the substrates that were used
to produce the components.

In some cases, 1t 1s sought to have access to
the rear face of the components, the face that rests on a
substrate on which or from which they may have been

20 prepared.

A known technique for doing this is
illustrated in figures 1A—1D. It consist of bonding a
first wafer 2, on which a treated thin layer 5 is formed,
on the front face with a second wafer 8, and thinning or

25 removing its substrate 1 on the rear face.



illustrated in figures 1A-1D. It consist of bonding a first wafer 2, on
which a treated thin layer 5is formed, on the front face with a second
waf er 8, wocoddnonssng or 25 renoving its substrate 1 onpChEpPe@ansfece. 2
The wafer 2, or rather its treated thin layer 5, contains in particular
some circuits 3, 6 (figure 1A). In preparation for a bonding
by nol ecul ar adhesion with this second wafer 8, in general a |ayer 4 5 of
bonding material is deposited on the front face of the thin layer 5 in
order to be levelled off and conpatible wth direct bonding (figure 1A).
Lacki ng such a levelled off |ayer 4, non-bonded zones (corresponding to
zones with a topology on the surface of the circuit) my be 10 present at

t he bonding interface and,_in re wiith r f he, thin er 5.
The second wafer 8 for i?gepggﬁggsgéug aé%Qgﬁﬁdgggd%%Fggﬁﬁe%TgF.l?k§¥
reference 10 designaties tihe pautfiaceakayemncofioxuies 3I5The(fhendiengast.ep can
then take place, after the adhesive |ayer. 4 has been levelled off (figure
10). Fi nal Iy, ??ﬁpﬁﬁﬁqhﬁyogofheafi?%?dhﬁ?e 2 Aet-<€8nfaini ng
the treated zomedisord hinnedeeisreaeyed (hirgur 8¢,10Bh Jaterexanpl eapyr phani ng,
or by chem cal etching (dry 20 or wet). The surface 5 of the wafer 5
cont ai ni ng t hef PPt Ss ™t iiad tifeftmPsiiégdarnt héchdadirhg LRAEePfaEBef or med

by the bondin@nb@yﬁﬁyér 5 in order to be levelled off and compatible

with direct bonding (figure 1A). Lacking such a levelled

off layer 4, non-bonded zones (corresponding to =zones

with a topology on the surface of the circuit) may be

10 present at the bonding interface and interfere with the
transfer of the thin layer 5.

The second wafer 8 for its part 1is surface
oxidised (figure 1B). The reference 10 designates the
surface layer of oxide.

15 The bonding step can then take place, after
the adhesive layer 4 has been levelled off (figure 1C).

Finally, the part 1 of the first wafer 2 not
containing the treated zone is thinned or removed (figure
1D), for example by planing, or by chemical etching (dry

20 or wet). The surface 5’ of the wafer 5 containing the
circuits 3, 6 1s then buried at the bonding interface
formed by the bonding layer 4.
In some cases, the thin layer 5 1s a layer
comprising some components 3, 6, which may be very
25 elaborate, and may therefore be of a very high cost, and
it 1is not acceptable not to be able to perform the
transfer step onto the second wafer 8 with an efficiency

that is equal to, or very close to, 100%.



In sone cases, the thin layer 5 is a |ayer conprising some conponents 3, 6,
whi ch may be very 25 el aborate, and nmay therefore be of a very high cost,
and it iswoanosaeespt abl e not to be able to performthe tcamebew/osisep onto
the second wafer 8 with an efficiency that is equal to, or very close to,
100% 3 More generally, the sinple fact that there is a
bondi ng defect vertically in line with a chip or a conponent nakes it
unusabl e. The defects nmay be particles that are present on the surface and
difficult to clean or 5 defects buried in the oxide |ayer.

The presence of defects on the levelled off surface therefore causes
bondi ng defects, which greatly affect the yield by maki ng sone chips

unusable. For exanple, after %hgeﬁégy%%|LHgtg§%§geia?éQ figure, 1D, a_

cutting into individual circu perfor ong cutting I'ines such
as those indizabeddhygt hie faratowseljcdBl{ f iigureidd) wikh def ebts arr vai ds

are present at the bondi interface hetween the | ayer 4 and the.substrate
B CLh oy AR WA b 1S URIFar 18 Tl ieggros nay Be partiBiRRNELC

probl em may appearaid ghasgaseoftr sinfrce that digrstuuet ybed1buh or
honogeneous (ie: not conprising mul tiple layers and materials of different
nat ures), °f ordeS&Hpl EUWHESUPf 466 6K1de |@%3¥- part of the 20 thin layer 5

wi thout conponents 3, 6, thhi s, suthace havingebovever @ d opologyeM Lhe _
defects or voids during bonding. Furthernore, the problemis

posed of findiwgfacanovetrpfocessatoceasendiadcateidaig ouvhbfht heeetanst er
of a layer, such as ghie 1hhn LAYGOKInWOLED JRY, oA}, Sone

For example, after the step illustrated in

10 figure 1D, a cutting into individual circuits may be
performed, along cutting lines such as those indicated by
the arrows 11, 13 (figure 1D). If defects or voids are
present at the bonding interface between the layer 4 and
the substrate 8, this may make the whole of the wafer

15 unusable.

The same problem may appear in the case of a
surface that 1s structured but homogeneous (ie: not
comprising multiple layers and materials of different
natures), for example the surface of at least part of the

20 thin layer 5 without components 3, 6, this surface having
however a topology with defects or voids during bonding.

Furthermore, the problem is posed of finding a
novel process to ease the carrying out of the transfer of
a layer, such as the thin layer 5, which may contain some

25 circuits or components and having a surface topology, on

a support such as the second wafer 8.



25 circuits or conponents and having a surface topol ogy, on a support such
as the second wafer 8. 4 DI SCLOSURE OF THE | NVENTI ON The

i nvent or swoau@®/do2sed t hat, during an operation of poli skcmgreéveobager of
adhesion material 4 (figure 1B), difficulties may present thenselves
because of the topology that the surface 4' of this layer 5 reproduces
according to the initial topology of the thin |ayer 5. Thi s
surface topology of the thin layer 5 results fromdifferences in |evel e
bet ween the el evated zones and the | ow zgnes of this surface, which may 10
correspond to several |evels, at differert altitudes with respect to an
axi s perpendicular to the plane of the thin layer 5, for exanple to several

| evel s of ”Etﬁiséﬁ§%ﬂﬂﬂ‘ﬂ@e%%EZQﬂ%$H9&0N”Dre generally, to different stacks

of materials In rent zones ese differences in 15 |l evel may be as
much as around several pm and are for exanple between 500 nm or 1 pm and
5 pm or less than 10 pnfThe inventors haﬂée:&npaiogwamt t kersopf aee 4' of

t he adhesi ve I%yer 4 is Pot Y'Shbl ur es a 1B but %S shfmm 20 in

figure 2A ation "ol gl hg ré%aFg & const erab Papof byt es

i ndi cated abovei g ChBﬁﬁydbEfaéuIﬁﬂH%;&ﬁa§ pkeeeﬁﬂ ﬁhemhelsuefa@eaésels not
flat but, as in flgure 2A, rat her vergglrregular peaks 20 and

patterns in r&h i S 25 98ohe I8 £hase %kss%ﬁf?%ﬁté%nscﬁhytﬁéﬁe a°B55e with
a wdth L5bet1\_/@;?fbcﬁld(ees\’vam&fréﬁ%s f Mhandn 8PP OXEHBE Bdyy 100 Ahefohia

hei ght h which nmay be around a few m
layer 5.

This surface topology of the thin layer 5
results from differences in level e between the elevated
zones and the low =zones of this surface, which may

10 correspond to several levels, at different altitudes with
respect to an axis perpendicular to the plane of the thin
layer 5, for example to several levels of metal in
different =zones or, more generally, to different stacks
of materials 1in different zones. These differences in

15 level may be as much as around several um, and are for
example between 500 nm, or 1 um, and 5 um, or less than
10 um.

The topology of the surface 4’ of the adhesive
layer 4 is not visible in figures 1A and 1B but is shown

20 in figure 2A.

Having regard to the considerable topologies
indicated above, which may be as much as 5 um or 10 um,
the surface 4’ is not flat but, as in figure 2A, rather
very irregular, with peaks 20 and patterns 1in relief.

25 Some of these peaks or patterns may have a base with a
width L between a few um or tens of um and approximately

100 um, for a height h which may be around a few um.



5 This surface 4' of the adhesive layer 4 therefore has, with
respect to a md-plane AA whose outline is shown in figure 2A, patterns 20
in the fowvonoedypesks and patterns 22 in the form of pitecTEPb@josMent or s
have shown that, despite the use of a technique of polishing, for exanple
of the mechani cal/chem cal type, of the adhesive |ayer 4, inplenented prior
to the assenbly wth the second substrate 8, surface defects, peaks or
"voids" 24, 26 may 10 remain, as illustrated in figure 2B. The probl ens

al ready nentioned above therefore remain. Figure 2B shows in
nore detail the surface of the |ayer of adhesi on materi al 4, after the
polishing step. The peaks or pits 24, 26, which may have a width or 15 a

dianeter 0 that nmay be | ess_than 111 et ara . mi | L re, wll
not nmake it possible to ﬁgﬁg agﬁér?%%t ond$§gq%¥anﬁ#%%ﬁﬁgglaégg%%ly4mjth
t he second sutistreficeres8. hdhus weflectrespiecthetpard i olie-pypeef raovh OwBoset 0 a

few min height may give rise to bonding defects of around 20 mmt

Soveral . 28 ST S OB B o RPecE ST SRE PHver FOR T8TE Brocess
for preparingpaaitayslda Joreexampbeia thencbayess gocde transferred onto a
substrate, this layer may be having a surface topol ogy, for exanple with 25
a maxi mumanpl i t ude of bé?@eéﬁvﬂnﬁ?%%thV?nSEQWQ;that' despite the use

of a technique o©of polishing, for example of the
mechanical/chemical type, of the adhesive layer 4,
implemented prior to the assembly with the second
substrate 8, surface defects, peaks or “voids” 24, 26 may

10 remain, as illustrated in figure 2B. The problems already
mentioned above therefore remain.

Figure 2B shows in more detail the surface of
the layer of adhesion material 4, after the polishing
step. The peaks or pits 24, 26, which may have a width or

15 a diameter @ that may be less than a millimetre or around
1 millimetre, will not make it possible to make a perfect
bonding or molecular assembly with the second substrate
8. Thus defects of the particle type from 0.3 um to a few
um in height may give rise to bonding defects of around 1

20 mm to several mm.

To solve this problem, an object of the
invention is a process for preparing a layer, for example
a thin layer, to be transferred onto a substrate, this
layer may be having a surface topology, for example with

25 a maximum amplitude of Dbetween 1 um and 5 um, this
process comprising the formation, on said layer, of a
layer of adhesive material, for example an oxide such as
a silicon oxide (Si0x) or a silicon oxynitride (SiOxNy),

the thickness of which makes it possible to perform a



process conprising the formation, on said |ayer, of a |layer of adhesive
material, for exanple an oxide such as a silicon oxide (Si0) or a silicon
oxyni tri deo&i®oddsy, the thickness of which nmakes it pogsirhreo®osq@es f orm a
6 step of levelling off (or planarization, the expressions "planarization”
and "levelling off" being considered as equivalent here and in the rest of
this docunent) and/or conditioning its surface, or a plurality of steps of
5 levelling off and/or conditioning its surface, in order to elimnate any
defect or any "void", or alnobst any defe%t or "void", in preparation for an
assenbly by a bonding of the nolecular kind in order to limt the

non- bonded zones. 10The adhesive |ayer preferably has an initial thickness
| ying bet ween; 1ovelling SoPENMIMUALCkness, B n pBking kL passi bl e,
after a S|ngle(Teve?I|ng o%% ?or planar za on or “conditioning Step,
to obtain a gbmmhnnﬂxﬂaﬂﬂmh"bandﬂngleoellﬁn@refhWoughnm;nc@m@i@mie&mhbout
bondi ng defect or al nost mﬁtho(% pondj ng

maxi mum val ue” & Ay 4i% Posstbl & eaF?%F Q%VEPéF POFPERTRY énggr
obt ai n good ndecud@nibending, dhetades tersay makidag ity pessidlegd oof

elimnate
5 levelling off and/or conditioning its surface, in order

to eliminate any defect or any “woid”, or almost any

defect or “woid”, in preparation for an assembly by a

bonding of the molecular kind in order to 1limit the non-

bonded zones.

10 The adhesive layer preferably has an initial

thickness lying between:

- a minimum thickness Epi, making it possible,
after a single levelling off (or planarization) and/or
conditioning step, to obtain a good molecular bonding, or

15 are brought in contact without bonding defect or almost
without bonding defect,

- and a maximum value Emax making it possible,
after several polishing steps, to obtain good molecular
bonding, that is to say making it possible to eliminate

20 any defect or “void” or almost any defect or void, with a
view to assembly by bonding of the molecular kind.

Preferably, the thickness E of the adhesive
layer 1is also limited to a value that does not risk
causing excessively high stresses that may result in a

25 deformation of the wafer on which it 1is deposited.
Typically, a value of E of less than 12 um corresponds to
requirements 1in the field of treatment of semiconductor

wafers.



20 any defect or "void" or alnost any defect or void, with a viewto
assenbly by bondi ng of the nol ecul ar ki nd. Preferably, the

t hi cknesswb 2069/mobs6adhesi ve | ayer is also limted to a vawrddoasosdoes not
ri sk causi ng excessively high stresses that may result in a 25 deformation
of the wafer on which it is deposited. Typically, a value of E of less than
12 mcorresponds to requirenents in the field of treatnent of sem conductor
wafers. 7 The initial thickness Eis therefore chosen so as
to be less than 10 mor 12 m and preferagly greater than 0.5 mor 3 m The
thin |l ayer or adhesive |ayer may have a 5 surface topol ogy, and therefore
variations in altitude and level, in a direction perpendicular to a plane

defined by the thin laye ? hnlt al thlckneggK%tJy é%%%%rga%hggggrgﬁe SOmE
t 0 type,

conponents, for exanple O ectroni'c and/or optical Circu

and/ or of theam1©mobgsleﬂ$typen 10 pm or 12 umAapriepaldiirab lpr gecesaser
according to the i ventlon also conpri se an assenbly step, preferably
via nol ecul ar e |oﬁmbéﬁﬂ ™-wi th the second substrate, and an

identification or detectirps $mga,jgyéﬁ505xaapgglby aceust it yM g4@scapy or
infrared m croscopy, for defects in the contact or bonding interface.
The second substiafte 5ﬁHO%ﬁ%Yadﬁﬁ§ivéhﬁéﬁé@r%ayaﬁéa§éﬁaﬁat%% pfl tihade

identificatiopgtepyaveals the presepcs,of,one. 0fi JOrg defects, shhable to
be present on 20 the bonding interface, dpthe adhesi ve | ayer undergoes a

new step of I@ﬁ&ﬂﬂ@ﬁgﬂbﬂﬂmaﬁ@ﬂﬁrl@aﬁélt|on|ng, assenbl i ng and detection.
This cycle nay be reco e sary t ood
mepced  ag W%_ &éfﬁgf §§%§§£§§ alh¥e! 2o ggﬁeﬂtg

bonding (wth no defects or very f virtue of t act fhat
for example of the electronlc and/or optical circuit

10 type, and/or of the microsystem type.

A preparation process according to the
invention may also comprise an assembly step, preferably
via molecular adhesion bonding, with the second
substrate, and an identification or detection step, for

15 example by acoustic microscopy or infrared microscopy,
for defects in the contact or bonding interface.

The second substrate and the adhesive layer
may be separated if the identification step reveals the
presence of one or more defects, liable to be present on

20 the bonding interface, and the adhesive layer undergoes a
new step of levelling off and/or conditioning, assembling
and detection. This cycle may be recommenced as many
times as necessary to obtain good bonding (with no
defects or very few defects) by virtue of the fact that

25 the adhesive layer present on the thin layer has a
thickness Enpin.

Another object of the invention is therefore a
process of preparing a layer 1in preparation for a

transfer onto a substrate, this layer comprising a



25 the adhesive | ayer present on the thin | ayer has a thickness Em n.

Anot her object of the invention is therefore a process of preparing a | ayer
i n preparnai200/dor3eca transfer onto a substrate, this | aper/epospnssieng a 8
surface topol ogy, and therefore variations in altitude or level, in a
direction perpendicular to a plane defined by the thin layer, this process
conprising: a) the formation, on the thin layer to be 5 transferred, of a

| ayer of adhesion material, the thickness E of which has a value making it
possible to performat |east one (and possibly n, n being an integer, n>1,
for exanple n = 2 or 3) step of Ievelliné of f and/or conditioning of the
surface, 10b) a step of levelling off (or planarization) and/or

condi tioning salfd surface ... ang thererctk -348R18h:2 egﬁkﬁ@% preterably
by nol ecul ar %on |ng,(ﬁ%e(1gyer of adhesion naterlaﬁ mn?ﬁ e sugstrate,
assenbl i ng i slgreelf eriably dade thyymmdcegwnali ci albondi agplane defined byd) a
step of detectng defects on the bonding Loterface,.

a) the formation, on the thin layer to be

5 transferred, of a layer of adhesion material, the
thickness E of which has a wvalue making it possible to
perform at least one (and possibly n, n being an integer,
n>1, for example n = 2 or 3) step of levelling off and/or
conditioning of the surface,

10 b) a step of levelling off (or planarization)
and/or conditioning said surface,

c) a step of assembling, preferably by
molecular bonding, the layer of adhesion material with
the substrate; assembling is preferably made by molecular

15 bonding;

d) a step of detecting defects on the bonding
interface,

e) a step of separating the substrate at the
bonding interface and the adhesive layer surface and a

20 return to step b), when the presence of defects 1is
detected at the bonding interface, or the end of the
preparation method.

The second substrate, or final substrate,
itself may carry a bonding or adhesive layer, which may

25 also undergo the treatment described above.

The final substrate may comprise a surface
topology, and therefore variations in altitude or level,
in a direction perpendicular to a plane defined by the

final substrate.



e) a step of separating the substrate at the bonding interface and the
adhesi ve | ayer surface and a 20 return to step b), when the presence of

def ects iwodewapvsd at the bonding interface, or the enacwfepeévs/oprisgpar ati on
met hod. The second substrate, or final substrate, itself
may carry a bonding or adhesive |layer, which may 25 al so undergo the

treat nent descri bed above. The final substrate nmay conprise a
surface topol ogy, and therefore variations in altitude or level, in a
direction perpendicular to a plane defin% by the final substrate. 9

An adhesive layer on the final substrate nmay have a thickness nmaking it
possible to performat |east one step of levelling off (or planarization)

and/or conditioning of its égglggge 1@ dlgfo bg{g%f %Egg ﬁthS a step

of levelling off and/or con oni ng 6 “the surface 0 esive Vayer
on the flnallﬁubstaatelnnyebe mekﬁogn&d possible to pedAhetieatobgpest of

pr opar at1 on 105 or* 5 r aef OF "BH-LEAPS T5ber (Sht & PRI FANdF aUbSEFaPe, thi s
| ayer havi ng @orsdirdiace dopd agy andadder ehorRiMaribal i 8BSoira akkpt u@le or
| evel, in a direction perpendicular to a plane defined by the thin | ayer,

this procdss Tonprdlsi iy 15APLLRBIf 0Pt i &G/ Dh tIRFHIiwidger Ofo bBe

transferred, of @ dayes €Ee39@§éé9ﬂa”P£§%£a$naﬂﬁe ennthestibnal subgtyate, a
| ayer of adhesion material whose thickness E has a val ue making it possible

to perform atb¢ esstfagmed.and possibly n, n being an integer, n>1, n=2 20 or
3 for exanple) step of 'EM8L£é99085Ecéng%o%H%”EHJéﬁ¥HJ¥3EQGaSEEE§88s
of preparing a layer and a final substrate in preparation

10 for a transfer of this layer onto this final substrate,
this layer having a surface topology, and therefore
variations in altitude or level, in a direction
perpendicular to a plane defined by the thin layer, this
process comprising:

15 a) the formation, on the thin layer to be
transferred, of a layer of adhesion material and, on the
final substrate, a layer of adhesion material whose
thickness E has a wvalue making it possible to perform at
least one (and possibly n, n being an integer, n>1, n=2

200 or 3 for example) step of levelling off and/or
conditioning the surface,

b) a step of levelling off (or planarization)
and/or conditioning the said surface of the adhesive
layer formed on the final substrate,

25 c) a step of assembling the layer of adhesion
material formed on the thin layer, with the layer of
adhesion material formed on the final substrate;

assembling is preferably made by molecular bonding;



b) a step of levelling off (or planarization) and/or conditioning the said
surface of the adhesive |layer fornmed on the final substrate, 25c) a step of
assenbl i ngot2b@/doeaser of adhesi on material fornmed on thepchipr2000s0480 Wi t h
the | ayer of adhesion material fornmed on the final substrate; assenbling is
preferably made by nol ecul ar bondi ng; 10 d) a step of
detecting defects on the bonding interface, e) a step of
separating the |layer of adhesion material forned on the final substrate and
t he adhesive 5 | ayer surface fornmed on t?@ thin layer, at the bonding
interface, and a return to step b), when the presence of defects at the
bonding interface is detected, or the end of the preparation nethod. The

final substrate nmay conpri se %Fgg{%%g%g%chgﬁgl88¥ec§QdOEh%E8fgéﬁgiggane

variations in altitude or'lev rec n-perpendr cular
defined by thentfém@cesubstrate. In all cases it is therefore

possi ble to detach the Iayer fron1t?e substrate iB order to_15 recondition
the bonding surface or sirfac85SBr °Faf&P8 PhiBY d&fSt §248Eentbl 890 RENPBnce

again and to @biaiinl aféefie®nen Ok hBDIE refl theahome cyed esheabendiig
interface of good quality. The initial wafer and/or the initial substrate,
or their res W esSBbhdthg fPayefs Chmay bet2d" r dRFKed 3'h pPrep&Pacibd for

obt ai ni ng good,surfaces for bopding +o step b), when the presence of

defects at the bonding interface is detected, or the end
of the preparation method.

The final substrate may comprise a surface

10 topology, and therefore variations in altitude or level,
in a direction perpendicular to a plane defined by the
final substrate.

In all cases 1t 1s therefore possible to
detach the layer from the substrate in order to

15 recondition the bonding surface or surfaces or layers in
order to assemble them once again and to obtain, after
one or more of the above cycles, a bonding interface of
good quality. The initial wafer and/or the initial
substrate, or their respective bonding layers, may be

20 reworked in preparation for obtaining good surfaces for
bonding.

If there are two bonding layers the wafer
which has an added wvalue, that is to say the thin layer
if it comprises circuits, will preferably be reworked.

25 The second support 8 may be a wafer without defect.

This separation of the substrate and bonding

layer and the new polishing step may therefore be

performed at least twice.



If there are two bonding | ayers the wafer which has an added value, that is
to say the thin layer if it conprises circuits, will preferably be

rewor ked.wdzomeomsecond support 8 may be a wafer w t houtrcaaiPe@/050480

This separation of the substrate and bondi ng | ayer and the new polishing
step may therefore be perfornmed at |east twce. 11 After
each levelling off (or planarization) and/or conditioning step, enabling to
renove all or part of the surface, and before bonding, a second surface
treatment such as levelling (or pIanariziaion) and/ or 5 polishing can be
applied, possibly followed by cleaning. is second surface treatnent may
be different fromthe first levelling off (or planarization) and/or

conditioning step, throu shorter i shing ration lor _a.l r
conpression force applieg?tgﬁdﬂﬁ¥ﬂ%h%ggégfg%gofggnog %rngﬁgﬁgﬁﬁﬁé?ggﬁch as
anot her tissuendforabt@simeioning step, enalAiprpcessrafots ansteori pgra | ayer

onto a substrate, according to the jnyentiqn, conprises a preparation
orocess as. di'Cel 5580 AbbYACt néthi REFayer HEHaitg fni T551Y GHEG2S8pport
this transfer:fooeess aksencoaprisdwnrg itike resevabl Hfaaldatdrorpar tinaf can

initial support on which the thin_|ayer was produced. . In any
enbodi ment® of Pehesliiigentdonde apPaYdkesi vECFayetY | §0sePEetelYi FLEREWIEF t he

bondi ng or of720; t he-asgealyato becamdent! inalys Jorqexaiml e arlayernef
oxi de, such as a silicon oxide (stoichionetric or not) or a silicon

oxynitride. Ihiezsy enbedehentgof w©hé i nventi onplheraihkatabn) and/or

conditioning step, through a shorter polishing duration,
and/or a lower compression force applied, and/or the use
10 of another consumable, such as another tissue or
abrasive.
A process of transferring a layer onto a
substrate, according to the invention, comprises a
preparation process as disclosed above, the thin layer
15 being initially on a support, this transfer process also
comprising the removal of all or part of an initial
support on which the thin layer was produced.
In any embodiment of the invention, an
adhesive layer 1is selected in view of the bonding or of
20 the assembly to be made. It is for example a layer of
oxide, such as a silicon oxide (stoichiometric or not) or
a silicon oxynitride.
In any embodiment of the invention the initial
thickness of the adhesive layer can be selected so that n
25 polishing steps, for example n = 2 or 3, will be able to
be performed. Preferably each polishing step is able to
remove at a maximum approximately 1 um of material of the
adhesive layer, for example 0.2 um to 0.5 um. Each

polishing step 1s followed by assembly and checking of



t hi ckness of the adhesive |ayer can be selected so that n 25 polishing
steps, for exanple n = 2 or 3, will be able to be perforned. Preferably
each pol iwbizog/®vsp is able to renove at a nmaxi num appr exT/Ee@opsdispm of
material of the adhesive |layer, for exanple 0.2 pmto 0.5 pm Each
polishing step is followed by assenbly and checking of 12 the quality of
the interface. Should the interface have defects, or a substantial nunber
of defects, another polishing step can be carried out. A process according
to the invention can be 5 stopped when tﬂ? bonding interface is considered
satisfactory or if no defects or only few defects are detected at the
bondi ng i nterface. I n any enbodi nent of the invention it is

possible to Naye aulaver of adhesianyateri sl hosecdd thiskpess Fohas a

val ue nmaking i 0 perforn1 east n bei ng an i nteger
n=2 or 3 for @(mmja) streps oéubm/eﬁitluaﬂg ofufrband/ of cioHddisgni agother
surface, whereas qnly n-1 or hﬁ n-2 or onlg n-p (p integer, 1<p<n)

pl anari zati orP L S 9§Hl sEeprando”

A process according to the invention can be

5 stopped when the bonding interface is considered

satisfactory or 1if no defects or only few defects are
detected at the bonding interface.

In any embodiment of the invention it 1is

possible to have a layer of adhesion material whose

10 thickness E has a wvalue making it possible to perform at

least n (n being an integer, n>1, n=2 or 3 for example)

steps of levelling off and/or conditioning the surface,

whereas only n-1 or only n-2 or only n-p (p integer,

1<p<n) planarization and/or conditioning step and

15 detection step are performed, the interface having no

defects or very few defects after n-p planarization

and/or conditioning step. Part of the initial adhesive

layer remains on the thin layer to be transferred after

the n levelling off and/or conditioning steps.

BRIEF DESCRIPTION OF THE FIGURES

20 - Figures 1A to 1D depict steps of a known
simple transfer method,

- figures 2A and 2B illustrate the topology of
the bonding surface and the problems that may stem from
this,

25 - figure 3 depicts a situation of flexing of a
wafer under an excessively great thickness of Dbonding

material.



15 detection step are performed, the interface having no defects or very
few defects after n-p planarization and/or conditioning step. Part of the
initial aslbesivmeoisayer renains on the thin layer to be tcamrbewnsusafter
the n levelling off and/or conditioning steps. BRI EF DESCRI PTI ON OF THE
FI GURES 20- Figures 1A to 1D depict steps of a known sinple transfer

nmet hod, - figures 2A and 2B illustrate the topol ogy of the
bondi ng surface and the problens that may stemfromthis, 25- figure 3
depicts a situation of flexing of a mafei under an excessively great

t hi ckness of bonding material. 13 DETAI £ED DI SCLOSURE OF PARTI CULAR

EVMBODI MVENTS According to the invention, a structure of the
same type as j@diriidh fd:%‘HL%s%ﬁE' 6Ft Bﬁﬁ?&@ﬁ r@x @nd therefore
having, on a mcroscoplic scale, a topo ogy e very marked, as

illustrated in figure 2B. 5 This topol ogy results, as has been seen, from
t he topol ogy of t he t hi Ackayding tontabnﬁngehheononpOHEMUstGre60fThée
conponent or Iectronlc

ents_3, t%a%f theffhln Ifger Q Con L
and/ or optlch C|r€%?? £yp& 2andfort ot the n1c?osys¥8 pre 8n °6r “hore of
the 10 functional théestfofe they conponent ofceospopeat scpossi bl yobeilngyabl e
to be controlled by contacts, not shown in the figure.

which “may be véry marked, as illustrated in figure 2B.

5 This topology results, as has been seen, from the

topology of the thin layer 5 containing the components 3,

6. The component or components 3, 6 of the thin layer 5

may be of the electronic and/or optical circuit type,

and/or of the microsystem type, one or more of the

10 functionalities of the component or components possibly

being able to be controlled by contacts, not shown in the
figure.

The topology 1s defined as differences in

altitudes or levels between the elevated zones and the

15 low zones of this thin layer (with reference to a

direction perpendicular to a plane defined by the thin

layer), which correspond for example to several levels of

metal or, more generally, to several levels in different

zones 1n which different materials can be stacked. This

20 definition of the topology, through 1its amplitude, may

possibly be supplemented by the surface distribution of

the topology, and/or the frequency of the topology and/or

ratio of the topology 1in relief to the whole of the
surface.

25 The differences in level may attain a wvalue

(in a direction z perpendicular to a plane defined by the

layer 5 and represented by a line AA’ in figure 1A) of



The topology is defined as differences in altitudes or |evels between the
el evated zones and the 15 | ow zones of this thin layer (with reference to a
di recti onwpenpandizeul ar to a pl ane defined by the thin lpeyarrooosissh
correspond for exanple to several |evels of nmetal or, nore generally, to
several levels in different zones in which different materials can be
stacked. This 20 definition of the topology, through its anplitude, nmay
possi bly be suppl enented by the surface distribution of the topol ogy,

and/ or the frequency of the topol ogy andi r ratio of the topology in relief
to the whole of the surface. 25The differénces in |level may attain a val ue
(in a direction z perpendicular to a plane defined by the |ayer 5 and

represented b in ' in fig A). _of 4 d ver p t hese are
for exanple b%]f(g\u/erjledn %e.gérﬁ anﬁ%é ?é\%si%mar orfoérxae?r}!pai eetsigwee%%eaéd? Sm'rr? apﬁ 5m
or between 0.&ndn andek0 mm, ThHios rexdnmira dbéfwesencé. bn drevehdr &f lect 85
essentially the differgpce h beE%een t he hi ghest point of the surface and
the | onest pdiFt"Tt" the U FACeYoF™ahich it will be sought to take account

in order to define the trhiigknessiefint haiadbeshve | ayer 14vewhi ebrakkkst hen
be sought to be levelled off over its entire surface. 10 The initial
t hi ckness “of i ¥ dhesi V' gt exeorcadhésityferailteri &L 9§sEhBSéAtsetas to

enabl e to perform,a-¢gyeldingQf f; Ard/onGondifd 0Rieng $EROT 0@ Rhykal ity
of levelling off and/or conditioning steps on its surface, in order to

el imnate anylldefekt loe sveilkt 24, tdke28¢cciunpr eparateontporednnasseably by

bondi ng of t npl ecul ar ki i S bs . . Par e
initial adheg‘?}%/lﬂ“fystegr G s Ml PREORE S i“ﬁ%f‘% apgrendl B
condi ti oni ng stwephtortd e plewedllietly o6t bewel Lingewffrand/xdiaczandi ti oni ng

steps. 2Q4 single levelling off;0f RALLSNLOG Step Wl iccive 1ayer 4
of adhesion material is chosen so as to enable to perform
a levelling off and/or conditioning step or a plurality
of 1levelling off and/or conditioning steps on 1its
surface, 1in order to eliminate any defect or “woid” 24,

15 26, 1in preparation for an assembly by bonding of the
molecular kind with the second substrate 8. Part of the
initial adhesive layer 4 remains after the levelling off
and/or conditioning step or the plurality of levelling
off and/or conditioning steps.

20 A single levelling off or polishing step will
enable to remove approximately 1 um of thickness of the
adhesive layer 4. This removal may vary according to the
duration of the polishing step and the polishing process
used, in particular the consumables, tissues, and

25 abrasives used.

For example, the application of two polishing
and conditioning steps allows the removal of a thickness

of this adhesive layer 4 comprised between 1 um and 5 um.



enable to renove approximately 1 mof thickness of the adhesive |ayer 4.
This renoval may vary according to the duration of the polishing step and

t he pol i shongogpmwoeess used, in particular the consumabl esT/EPR@SWSBIS0 and 25
abr asi ves used. For exanple, the application of two polishing
and conditioning steps allows the renpval of a thickness of this adhesive

| ayer 4 conprised between 1 mand 5 m 15 The thicknesses to be renoved
are adapted according to the size of the topol ogy defects to be elin nated.
In this exanple, an initial thickness of %he adhesive layer 4 lying for
exanpl e between 0.5 mand 10 5 mw || therefore be chosen. Another aspect
may have to be taken into account for choosing the thickness of the

adhesi ve |ayer, 4. Ibj-g.aspect i 1|, be.gxplai ned iN.18lation.Losfiguee 3. on

whi ch the refefen eS|gnates ag Sta ising, as 1mfigur
1A, a treatedd dihien dfayere Eo@nlagyldefeeubstmab@ 611M¥nabqﬁ .ai ned above
the front face of this th|n I%yer 5 is intended . to be bonded with a second

wafer 8 by neans of the'fa 4 oF HuHesi 8R mddéridl ¢ Neitt ert 58%from a

certain crit l&ﬁleélh}ecklrb@@ Mhi gih dreyo bee shhpiad efle @fedn NBXS NN ahd 150
approximately 10 m or % give rise to stresses resulting in a
def or mati on (8¢ Whelbéﬁﬁéﬁfﬂé?p £y FEPSER -t HEGHISK | RFCH d'be BegPsEerred.

This defor”HHant&§e§h9H@o'BchQHEef%r'dhé%%fﬁ&ﬂ¥H¥f%ﬁ¥EﬁﬁE§E08f This
deformation is detrinental for obtaining 20 good bonding for good alignnent

bet ween t he watleasivg Qauerbe4ass§hb5eda$p©©e iMlay frauserthénddf oimat i on
of ‘the transfersad Javer o freferably, thethigkness of th adhesive Layer 4

is therefore to a ue t‘hat does not Tisk causing Fmati on
of the maferxaAgZBbualuﬁzaﬁ:Eﬁmmrwmﬂﬁgm1as 1@1nfm@urespendsatmreated

reqUirean}S th1§r$%;e§|9 Og gr%ﬁgg gsﬁ%Q%%gqugtOas“%&%aalned above,

the front face of this thin layer 5 1is intended to be

bonded with a second wafer 8 by means of the layer 4 of

adhesion material. The latter, as from a certain critical

thickness, which may be situated at a maximum at

15 approximately 10 um or 12 um, may give rise to stresses

resulting in a deformation (of the bow or warp type) of

the thin layer to be transferred. This deformation is
shown in figure 3, in an exaggerated fashion.

This deformation is detrimental for obtaining

20 good bonding for good alignment between the wafers 2, 8

to be assembled since it may cause the deformation of the

transferred layer. Preferably, the thickness of the

adhesive layer 4 1is therefore limited to a wvalue that

does not risk causing this deformation of the wafer. A

25 wvalue of E Dbelow 10 um or 12 um corresponds to

requirements 1in the field of treating semiconductor

wafers.
The surface 4’ of this adhesive layer 4 has a

topology that reflects that of the thin layer 5, with



16 simlar differences in |evel or anplitudes, for exanple between 0.5 m
and a few pm for exanple between 0.5 mand 5 mor between 0.5 mand 10 m
The i nvenvpanowm@m3appl y al so to the case where 5 the | aperspasos/osi4suct ur ed
but "honobgeneous”, for exanple in the case of a thin layer 5, wthout
conponents 3, 6, having zones, none of which is netallic, these different
zones having a surface topology and therefore variations in altitude as
expl ai ned above, and in particular in the 10 ranges indi cated above.

The adhesive | ayer 4 of adhesion nateriaL is for exanple a |ayer of oxide,
such as a silicon oxide (stoichionetric p not) or a silicon oxynitride.
The material of this adhesive layer 4 is 15 chosen for its bonding

qualities, Whighiidd |abecleloforceq u.pfenar abhon aladde sut!asebigi o of
this layer, such as a new surface activation s , for eanple a
mechani cal / chemiveadn pol 5 shinngnd a few pm, for Abtempldilsesteqn ob.prepari ng

the surface 20 finish, a senbl% %d%h t he éiygl support 8 can be carried
out, as illusttated™ P RGurESTpy -> Hm an Hhis final support 8 can be

subjected to a heat treahesenhveheponBeth tbpisurfiaeetef thhecadheshene
material and that of the oxide can be nade hydrophilic, 25 with a viewto
assenbly By notectPdrradhesi shructured but “Appgpenssenbl yfoang§*BePéFfe t he

appl i cation of, apyc heatet peatymant; f oryconsol i dati ng- t benhonding ynterface,
it is possible to check the quality of the interface between the adhesive
| ayer and thehdvirad 2gnhes, none of which is metallic, these different
zones having a surface topology and therefore wvariations
in altitude as explained above, and in particular in the
10 ranges indicated above.

The adhesive layer 4 of adhesion material is
for example a layer of oxide, such as a silicon oxide
(stoichiometric or not) or a silicon oxynitride.

The material of this adhesive layer 4 1is

15 chosen for its bonding gqualities, which will Dbe
reinforced by preparation of the surface finish of this
layer, such as a new surface activation step, for example
a mechanical/chemical polishing.

After this step of ©preparing the surface

20 finish, assembly with the final support 8 can be carried
out, as illustrated in figure 1D.

This final support 8 can be subjected to a
heat treatment step. Both the surface of the adhesion
material and that of the oxide can be made hydrophilic,

25 with a view to assembly by molecular adhesion.

After assembly, and before the application of
any heat treatment for consolidating the bonding
interface, 1t 1is possible to check the quality of the

interface Dbetween the adhesive layer and the final



substrate 8. For this purpose, it is possible to use techni ques such as for
exanpl e acoustic mcroscopy or infrared inmaging or mcroscopy, as descri bed
i n the dosoremowBE005/ 064320. The infrared techni que hasTiEPROW®/OBE8ENt age
of being quicker than the acoustic mcroscopy technique, even if the
resolution is worse. If this identification step reveals
bondi ng defects (due to surface defects or to "voids" 24, 26 on the surface
of the assenbl ed wafers and nore probably on 10 the surface of the
flattened circuit wafer), the final subs%gate 8 is separated once again
fromthe adhesive |layer 4, and once again a step of levelling off and/or
conditioning of the surface of the latter is carried out in order to

elimnate a qgﬁ?ﬁyn1 umger of def ect 5 The ipitjal LG ss of the
adhesi ve | ayer |§N¥%g?éf3$€:dgéﬁénéauéngHatag ﬁfgrgﬁgfggﬁgoﬁxéxg%%le t wo
or three, or tedhr>=3ugsol sshhng st €ps Wwkdmbe: abkeutaibe perforaed. Each

step is foll omed, or can be foll owed, bé assenbk%%an checki ng . of tHe

qual ity of theiTMeY acd@92d9 f °Sai §HgLaPFeyY 1 s Hot G756t oY, tHENn the
substrates ar@sepalat @d2abvsyhesbondi ngel nieffa€ed ascexplghpedhaboveeand
anot her polishing step is Betforned, and then the substrates are assenbl ed
agai n. A furtHefaet%ct PonPstepg CartCaeso B pebtdr AEAUS Ptef 8L&BPYCeREN st ep

is able to 25 J&a(pvg At &MPxismimappsoxihpebel ys Lymmaf material of the
| ayer 4, nore generally 0.2 mto 0.5 pm After these various

preparation steps, the flifnathassemsAntidiitdetiiba f bhab supporits 8beadibe
i ed t, i i I t I S\.8S: I 1 ith th
carried ou @%ﬁyé%{&&é@é 99?' g}&'tf%%!é?d%ﬁegﬁgs%p%@ S\ AsseIdly, 184 \38& €

final support par e ini ort 1 can be r'enbv
gi vi ng accessthi®o $iefasarof atke Saseémbhedt hafietayendSmbtegurebdb)y dhe

final suq&ort 8 canr?eca s&liq}sugitégte g or. ar Itil er sfructure It
may al so cor reg&poRt faca Sibsttat e RaYFAG a Cdartate odFdl dgytF of TBRAnDI e
on or in whichuisoiatd rguits aepaabteadyrpeesefdin THrsmSUSd r abi@egaiebe
subjected to the sane levelling off treatnent as the wafer 2 according to
t he present i%ﬁ%ﬁ?ién.and once again a step of levelling off and/or
conditioning of the surface of the latter is carried out
in order to eliminate a maximum number of defects.

15 The initial thickness of the adhesive layer 4
is therefore designed so that a plurality, for example
two or three, or n (n>3) polishing steps will be able to
be performed. Each step is followed, or can be followed,
by assembly and checking of the quality of the interface.

20 If said quality 1is not satisfactory, then the substrates
are separated at the bonding interface as explained above
and another polishing step 1is performed, and then the
substrates are assembled again. A further detection step
can also be performed. Preferably each step is able to

25 remove at a maximum approximately 1 um of material of the
layer 4, more generally 0.2 um to 0.5 um.

After these wvarious preparation steps, the
final assembly with the final support 8 can be carried

out, as 1illustrated in figure 1C. After this assembly



101f there is also a bonding |ayer on the substrate 8, the interface after
separation will be situated between the two adhesive | ayers.

I n a variwotpoddooiss the | ayer 10 on the substrate 8 tharcumbesgossisa
treatnment according to the 15 invention, and which has a thickness E making
it possible to performat |east one step of levelling off and/or
conditioning of the surface of this layer 10. The thickness E can in
particul ar be chosen in ranges or limts indicated above, so as to all ow
one or more or n 20 (n>1) polishing anﬁé&r condi tioning steps. The ot her
steps already descri bed above are inple ted: assenbly, fault detection,
separation and, once again, polishing and/or conditioning of the surface of

the |l ayer 10, several ti. i sary. I n_general ter .he, .
separation od%ﬂ$§ %ﬁetH%H%%hd%%§§§ﬁ?e§¥ac%ggiE%é %?@ ﬁgs'%%% %g?tﬁéén
subj ect ed tC)imﬁﬁoﬁﬁeht@@mtbéOrembmé©rC@ivh@gb@@démg enethy andrt iecefore

can be dismant)ed._Thus, .i.n the case in figure 19 2B, the separation
occurs at thegsuﬁ?%c Eﬁdjﬁp'ﬁﬁgeﬁdﬁeéfﬁgufgy£?z' This assenbly

can then be subjected tagna healalt regigent stepn afd e, seripreligsabhye

before, the renoval .
5 or a multilayer structure. It may also correspond to a

substrate having a surface topology, for example on or in
which some circuits are already present. This substrate
can be subjected to the same levelling off treatment as
the wafer 2 according to the present invention.

10 If there 1s also a bonding layer on the
substrate 8, the 1interface after separation will be
situated between the two adhesive layers.

In a variant, it 1is the layer 10 on the
substrate 8 that undergoes a treatment according to the

15 invention, and which has a thickness E making it possible
to perform at least one step of levelling off and/or
conditioning of the surface of this layer 10. The
thickness E can in particular be chosen in ranges or
limits indicated above, so as to allow one or more oOr n

20 (n>1) polishing and/or conditioning steps. The other
steps already described above are implemented: assembly,
fault detection, separation and, once again, polishing
and/or conditioning of the surface of the layer 10,
several times 1f necessary.

25 In general terms, the separation occurs at the
bonding interface since this has not yet been subjected
to heat treatment to reinforce the bonding energy and

therefore can be dismantled. Thus, 1in the case in figure



5 of the initial support 1, in order to reinforce the bonding between the
adhesive layer 4 and the final substrate 8 Both the surface 4' of the
adhesi on wet2esd/@b2zand t hat of the oxide 10 of the final pewlpbecatosos8o wil |
pref erably have undergone cl eaning steps after the 10 levelling off in
preparation for a nolecular assenbly. 20 CLAIMS 1. Process of preparing a
| ayer (5)in preparation for a transfer onto a substrate (8), this |ayer
conprising a surface topology, and therefore 5 variations in altitude or
| evel, in a direction perpendicular to a Qlane defined by the thin | ayer,
this process conpri sing: the formation, on the thin |ayer
(5) to be transferred, of a |ayer of adheS|on material, or adhesive 10
| ayer (4), thﬁgthl @pe%%PErQE &ng@ g9§5 I%geenggi#gg%tqvper%orghgt
| east one step of eve ng of ¥ and’ or cont itioning o e surface,
b) a step of ddwelivengeofefr.and/ or conditioning said surface, 15c) a step of
assembling the |ayer of %qge%g%%mbly can then be subjected to a heat
treatment step, after, or preferably before, the removal
5 of the initial support 1, 1in order to reinforce the
bonding between the adhesive layer 4 and the final
substrate 8. Both the surface 4’ of the adhesion material
and that of the oxide 10 of the final substrate 8 will
preferably have undergone cleaning steps after the

10 levelling off in preparation for a molecular assembly.



material (4) with the substrate (8), d) a step of detecting
defects (24, 26) on the bonding interface, e) a step of

separ at i ngotzb@/uizst rate (8) at 20 the bondi ng interfacecampidpsadhesi ve
| ayer surface (4) and a return to step b), when the presence of defects
(24, 26) is detected at the bonding interface, or the end of the
preparation nmethod. 252. Process according to claiml1, the final substrate
(8) al so conprising an adhesive |ayer. 3. Process
according to claim?2, the final substrat$ (8) having a surface topol ogy,
and therefore variations in altitude or %vel,in a direction perpendicul ar
to a plane defined by the final substrate. .
Process according to claim2 or 3, the-gghgsive |ayer (10) on the final
substrate (8) having a thickness nmaking it possible to perforn1at | east one
step of levelling and/or conditioning its surface.

Processaccordi ngtocl ai m4, al so con$r|5|n before step ﬁ%%
| evel |ing and/or condi ti oni h§OoFt heCSur PAEE2GTEhe “ad $W% @ of the

final substrat®paration for a transfer onto a substrate , this
layer comprising a surface topology, and therefore
5 variations in altitude or level, in a direction
perpendicular to a plane defined by the thin layer, this
process comprising:
a) the formation, on the thin layer (5) to be
transferred, of a layer of adhesion material, or adhesive
10 layer (4), the thickness E of which has a wvalue enabling
to perform at least one step of levelling off and/or
conditioning of the surface,
b) a step of levelling off and/or conditioning
said surface,
15 c) a step of assembling the layer of adhesion
material (4) with the substrate (8),
d) a step of detecting defects (24, 26) on the
bonding interface,
e) a step of separating the substrate (8) at
20 the bonding interface and the adhesive layer surface (4)
and a return to step b), when the presence of defects
(24, 26) is detected at the bonding interface, or the end

of the preparation method.

25 2. Process according to claim 1, the final

substrate (8) also comprising an adhesive layer.



15 6. Process of preparing a layer (5) and final substrate
(8) in preparation for a transfer of this layer onto this final substrate,

t hi s | ayewohamimgesa surface topol ogy, and therefore varipatriepp@oioso4asd ti t ude
or level, 20 in a direction perpendicular to a plane defined by the thin

| ayer, this process conprising: a) the formation, on the thin
| ayer (5) to be transferred, of a |layer of adhesion material, or adhesive

| ayer (4) and, on the final substrate (8), a |layer of 25 adhesion naterial
(10) whose thickness E has a val ue nakin% it possible to performat |east
one step of levelling off and/or conditi %ing the surface, 22

b) a step of levelling off and/or conditioning the said surface of the
adhesive |l ayer (10) forned fi_nal trate (;8). : c) a
step of assenbling the nge?P%%Qgﬁhégggﬁ%ggﬁatg%ia]' 3}n%d Sﬁmihglpﬁ%n

| ayer (4), wdlbdtheatdeayed) ofhaadhesi onsmattereal tdddodvor nedd onhehe fbiraa
substrate (8), . . . d). a step of deﬁect'ng def ects %24’ 26) on the
bondi ng i nt erf&cg@tions 1n  JItIEpdg o o eggkaraﬁfhg % he Orayer 1ot
adhesi on 10 mpdesdradi (il fror pegd1eRet herfhaal bubsd rate I Humid ke
adhesive | ayer surface (4) fornmed on the thin layer, at the bonding
interface® and a return to step b), when the presence of defects (24, 26)
at the bonding interface,ispdgtected,c QJrdtihg epd afidhe preparatiopyget hod.
15

adhesive layer (10) on the final substrate (8) having a
thickness making it possible to perform at least one step

of levelling and/or conditioning its surface.

10
5. Process according to claim 4, also
comprising, before step c¢), a step of levelling and/or
conditioning of the surface of the adhesive layer on the
final substrate.
15

6. Process of preparing a layer (5) and final
substrate (8) in preparation for a transfer of this layer
onto this final substrate, this layer having a surface
topology, and therefore variations in altitude or level,

20 in a direction perpendicular to a plane defined by the
thin layer, this process comprising:

a) the formation, on the thin layer (5) to be
transferred, of a layer of adhesion material, or adhesive
layer (4) and, on the final substrate (8), a layer of

25 adhesion material (10) whose thickness E has a value
making 1t possible to perform at least one step of

levelling off and/or conditioning the surface,



7. Process according to claim6, the final substrate (8) having a surface
topol ogy, and therefore variations in altitude or level,in a direction

per pendi cwbanodmomepl ane defined by the final substrateprPc2EP2009/050480

8. Process according to one of clains 1 to 7, step e) and the return to
step b) being performed at |east tw ce. 259. Process according to one of
clains 1 to 8 the initial thickness E being less than 10 pm 23

11. Process according to one of clainms 1 to 10, step d) being perforned by
acoustic mcroscopy or infrared m croscopy. 512. Process of transferring a
| ayer (5) onto a final substrate (8), co%%rising a preparation process
according to one of claims 1 to 11, the thin layer (5) being initiaIIy on a

support (1), this transfg c sogl 0, CoM S|§p&£pfcﬂgqg%%ht9 N
part of this 10initial ép ? %ﬁ). 1%. ?@gg%is according to one o? 8Ia i s
lto the said surface of the adhesive layer (10) formed on the
final substrate (8),
c) a step of assembling the layer of adhesion
5 material formed on the thin layer (4), with the layer of
adhesion material (10) formed on the final substrate (8),
d) a step of detecting defects (24, 26) on the
bonding interface,
e) a step of separating the layer of adhesion
10 material (10) formed on the final substrate (8) and the
adhesive layer surface (4) formed on the thin layer, at
the bonding interface, and a return to step b), when the

presence of defects (24, 26) at the bonding interface is

detected, or the end of the preparation method.

15
7. Process according to claim 6, the final
substrate (8) having a surface topology, and therefore
variations in altitude or level, in a direction
perpendicular to a plane defined by the final substrate.
20
8. Process according to one of claims 1 to 7,
step e) and the return to step b) being performed at
least twice.
25 9. Process according to one of claims 1 to 8,

the initial thickness E being less than 10 um.

10. Process according to one of claims 1 to 9,

the initial thickness E being greater than 0.5 um.



12, step c) being a bonding via nol ecul ar adhesion. 1514. Process according
to one of clains 1 to 13, the adhesive |layer or layers (4, 10) being nade

froman owD@e09/090236 15. Processaccordi ng topcirapood4sddbe 20
adhesive |l ayer or layers (4, 10) being a silicon oxide (Si0) or a silicon
oxynitride (Si OxNy). 16. Process according to one of clains 1

to 15, the initial topology of the |layer (5 to be 25 transferred to the
circuit having a maxi num anplitude of less than 10 pm 24

17. Process according to claim16, the ig'tial topol ogy of the thin |ayer
(5) to be transferred fromthe circuit having a maxi mrum anplitude of
between 1 mand 5 pm 5 18. Process according to one of

claims 1 to 17, the thin.lay C risi nponen v 2 0)
19. Processaccording tocﬂgfn?%%§$%% 8@80%3&98 TITRANENGS Qﬁa;ﬁk Loto
10, step d) being performed by acoustic microscopy or

infrared microscopy.

5 12. Process of transferring a layer (5) onto a
final substrate (8), comprising a preparation process
according to one of claims 1 to 11, the thin layer (5)
being initially on a support (1), this transfer process
also comprising the removal of all or part of this

10 initial support (1).

13. Process according to one of claims 1 to

12, step c) being a bonding via molecular adhesion.

15 14. Process according to one of claims 1 to
13, the adhesive layer or layers (4, 10) being made from

an oxide.

15. Process according to claim 14, the
20 adhesive layer or layers (4, 10) being a silicon oxide

(510x) or a silicon oxynitride (S104Ny).

16. Process according to one of claims 1 to
15, the 1initial topology of the layer (5) to be
25 transferred to the circuit having a maximum amplitude of

less than 10 um.



10 conponents being of the electronic and/or optical circuit type, and/or
of the m crosystemtype. 20. Process according to one of
clains 1 wo208/096p6prising, after at |east one step b) etriEpr@blosngo 15 of
one of the adhesive |ayers, and before the followng step c), a polishing
and/or conditioning of the surface of this adhesive |ayer followed by a
cleaning of this sane surface. 20

24

17. Process according to claim 16, the initial
topology of the thin layer (5) to be transferred from the
circuit having a maximum amplitude of between 1 um and

5 um.

18. Process according to one of claims 1 to

17, the thin layer (5) comprising components (3, 6).

19. Process according to claim 18, the
10 components being of the electronic and/or optical circuit

type, and/or of the microsystem type.

20. Process according to one of claims 1 to

19, comprising, after at least one step b) of levelling

15 of one of the adhesive layers, and before the following
step c¢), a polishing and/or conditioning of the surface

of this adhesive layer followed by a cleaning of this

same surface.

20



