PROCESS OF TREATI NG DEFECTS DURI NG THE BONDI NG OF WAFERS DESCRI PTI ON
TECHNI CAL FI ELD AND PRI OR ART The invention concerns the field of

m cr oel ecwoaniw®omad t echni ques used in this field to peciampmo@opiaseessi 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 perform
transfers of thin layers containing circuits. These transfers of thin

| ayers enables notably to transfer the circuits onto wafers different than
those that were used to produce them For exanple, these wafers may be

sem conductor wafers containing el ectroni'c conponents or wafers having
properties different fromthe substrates that were used to produce the

conmponents . | dqygé [ face of
t he conponentgazt e fggz%?ﬁé?&ygs?§9§§P§ éﬁ%@??g?gggﬁﬁ§H#§%E§?W??%ﬁ?mhich

t hey may have been prepared. A known technique for doing this is

illustrated in figures IA-ID It COEégﬁﬁ{ & nding a first wafer 2 , on
St

which a treated thin layer 5 is for front face with a second
wafer 8 , and thinning or renoving its substrate 1 on the rear face. The
wafer 2 , or TECHNICAI FIRIGaAND PRIOR|I ARBr

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.
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thin layer 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
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.

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
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
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%.



that is equal to, or very close to, 100% More generally, the sinple fact
that there is a bonding defect vertically in line with a chip or a
conponentwoek@goooizeunusabl e. The defects may be particl esTiHP2409@5@SPr €SENt
on the surface and difficult to clean or 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

unusabl e. For exanple, after the step illustrated in figure ID, a cutting
into individual circuits may be perforned, along cutting Iines such as
those indicated by the arrows 11, 13 (figure ID) . If defects or voids are

present at the bonding interface between the | ayer 4 and the substrate 8 ,

in the sase of & suriace Char SFACEET hETur oA BiFs hombgohela (LAt nol s

in the case of a surface onbgeneous (1 e’ no
conprising mdtibpheihgyetsfand natercal sy ofindi T frex enti thataur ed)p, dwora

exanpl e the surface of at |east part _aof th t&i | ayer 5 w thout .c onents
3B this SUMAE haviteg 1 FopaPSg oweEhedBPYCES BF TVOFdS Sdur i ng
bondi ng. Furthestmoe dhesproblrents posedofanld rdisrg cainovel cpeasess to

ease the carrying out of the transfer of _a |layer, such as the thin |layer 5
, which may d%ﬁ%%ﬂﬁ3§6%éaﬁ Aeuitts BKIiEBnpdHehts and having a surface
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surface therefore causes bonding defects, which greatly
affect the yield by making some chips unusable.

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.



The inventors have found that, during an operation of polishing the |ayer
of adhesion material 4 (figure IB) , difficulties may present thensel ves
because oWotb@/wopel ogy that the surface 4 ' of this | aper/Ere@oosises
according to the initial topology of the thin layer 5 . This surface

topol ogy of the thin layer 5 results fromdifferences in |evel e between
the el evated zones and the | ow zones of this surface, which may correspond
to several levels, at different altitudes with respect to an axis

perpendi cular to the plane of the thin Ilgyer 5, for exanple to several

| evel s of netal in different zones or, re generally, to different stacks
of materials in different zones. These differences in level may be as much

as around sev §&LngRE %ﬂd %¥8ﬁple between 500 nm or 1 nm, and 5
nm, or |ess ?%an 10 mm . topoFogy of the surface 4 ' of the adheS|ve

| ayer 4 is not visible in flgures A and I B but is shown in figure 2A
Having regard to the con§hderabVent@p@Idgh&s thhcht¢@aabov@urWhUchanay be

as much as 5 mm 10 ''is in figure
o ather velR Ll M oI EREE eSS 1ot D dollo it rfBet Il 84
t hese peaks orfpatierns) naylhayeuatb@§emw§tbrasmmdthhbmbeumeenbacﬁemenn1or

tens of nn1and apprOX|nater ,
he topolcgy that the surface 4’ of this layer
5 reproduces according to the initial topology of the thin
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.



100 mm, for a height h which may be around a few mm . This surface 4 ' of

t he adhesive layer 4 therefore has, with respect to a md-plane AA whose
outline iwobeveoizs figure 2A, patterns 20 in the form ettmprads/osmago
patterns 22 in the formof pits. The inventors have shown that, despite the
use of a techni que of polishing, for exanple of the nechanical/chem cal
type, of the adhesive layer 4 , inplenented prior to the assenbly with the
second substrate 8 , surface defects, peaks or "voids" 24, 2 6 nmay renain,
as illustrated in figure 2B. The problenﬁ al ready nenti oned above therefore
remain. Figure 2B shows in nore detail the surface of the |ayer of adhesion
material 4 , after the polishing step. The peaks or pits 24, 26, which may

have a width or a dlanet@ﬁ tQ@£f%$¥ Qg Ie%§ Hﬁ%ﬁ %dﬁéJRQPt he QE around 1
ec

mllimetre, will not nmake it poSSsI a per bondlng or
nol ecul ar assEmxefarde hhthe geﬁdndrsubsttat@o8el MhdSpﬁeﬁch§VOfwhbee

particle type fromO0.3 to a f he| ive rise to bonding
ol cct s of | arBUAALEE 1 (DB rhl e SANEer P o et CEREE BPoBReirSancsl Bet of

the inventiondska HPGRIT MO prepar thg aolaysf ,pfd. exanple a thin |ayer,
to be transferred onto a substrate, this |ayer may be haV|n% a surface
t opol ogy, for exanpl e wi EACal asH FRPF Al tRY oft 5t WP CRMEERAUSS nm

this process &pnpﬁ'S%@thmﬁugor%%t'%ﬂﬂj%%fﬁyﬁjlf@%”’eﬁgmﬁﬁe 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 (SiOx) or a silicon oxynitride (S10Ny),

the thickness of which makes it possible to perform a



| ayer of adhesive material, for exanple an oxide such as a silicon oxide
(SiOx) or a silicon oxynitride (Si OxNy), the thickness of which nakes it
possi bl e wo 2p@vdversn astep of levelling off (or planari zacir@pombso480
expressions "planarization" and "levelling off" being considered as

equi val ent here and in the rest of this docunent) and/or conditioning its
surface, or a plurality of steps of levelling off and/or conditioning its
surface, in order to elimnate any defect or any "void", or alnost any

defect or "void", in preparation for an senbly by a bonding of the
nol ecul ar kind in order to limt the nonbonded zones . The adhesive | ayer
preferably has an initial thickness lying betmeen - a mninmmthickness

B0 making 15 B0ssible, plier asingle lavelling.off car planacizapion)

and/ or condit7© ing s ain‘ag ['écular’ bon ing

brought in COMMamﬁM”me nyldeéecingr oalfrms;temq h@cumsb@amcbahgadef ect,

- and a maxi mum val ue Emax nmaki g, it _possib|e, sever al oI| ng
8 Z8§S|ble

steps, to obt@ih Good %ﬁﬁn%ﬂ- bbhdFhg r?ﬁ%tofst 6SSQ§CHQEPE

to elinmnate ayddefetingr i "ym@hrmcea,l mest @nxpld@faaqttyoroﬂmsﬁtep@ thra view
to assenbly by bondi ng of the nolecul ar kind. Preferabl the thickness E
of the adResi V@%ﬂkﬂg'<%f%l§6dVPﬁ1F@ﬁdﬂélﬁnéaguét§hdﬁl mot™r P§RSEausi ng

excessively h&ghe§5ﬁ§§§@§ Qh%} g@¥eE§SQh; bﬂya‘WKanQ 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.



deformation of the wafer on which it is deposited. Typically, a value of E
of less than 12 mmcorresponds to requirenents in the field of treatnent of
sem conduwwbanoyv@dses . The initial thickness E is therefoce/prhavemis® as to
be less than 10 nmor 12 mm and preferably greater than 0.5 nmor 3 mm.
The thin layer or adhesive |layer may have a surface topol ogy, and therefore
variations in altitude and level, in a direction perpendicular to a plane
defined by the thin layer. The thin |ayer nmay conprise some conponents, for
exanple of the electronic and/or optical circuit type, and/or of the

m crosystemtype. A preparation process gccording to the invention may al so
conprise an assenbly step, preferably via nol ecul ar adhesi on bonding, with

the second substrate ang,an;jdentificalion or; et qetl.on stepy Lof gxanple
Py

by acoustic m croscopy or Pnfrared mcrosco , for defectsin the contact
or bonding i merfaciee ThessecoandlSupst pat é2amd thel adhkdesireellyageranay be
separated if the identification step reveals the presence of one or nore
defects, |iabtt d be 4t &ent "Bh the bonding interface, and the adhesive

| ayer undergoes a new st epeofchlieveldydig off aandbotecangieti oRiyndha@ssenbl i ng
and detection. This cycle may be recommenced as nmany tinmes as necessary to
obtain goéd b%#ﬁﬁQRf (%ppﬁlﬁ@y, and therefore varilations 1n altitude

and level, 1in a direction perpendicular to a plane
defined by the thin layer.

The thin layer may comprise some components,
for example of the electronic 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 wvirtue 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



defects or very few defects) by virtue of the fact that the adhesive |ayer
present on the thin layer has a thickness Emn . Another object of the

i nvent i orwooa9meoBEore a process of preparing a | ayer i rcpmepawasisen for a
transfer onto a substrate, this |layer conprising asurface 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 transferred, of a |ayer of adhesion
material, the thickness E of which has a8value making it possible to
perforn1at | east one (and possibly n , n"being an integer, n>l, for exanple
n=2or 3) step of levelling off and/or conditioning of the surface b )

a step of lev ar i.zat and/ itio
surface, c ) %ﬁééep o) E§§§éﬁﬁ|%ﬁ§{t%?%%§?§€|9%6§a%%§§guﬁh Q |ng, °the
| ayer of adhekdwsl natrerd adiwdthi drheesyghsidiatié arasserbloilagel sle}ﬁliefeér ably

made by nDIec bon ste of detecting defects on the bonding
interface, %1§ﬁ%bq6ﬁ%§ép§%éﬁlﬁ§o Re°st8ftat €'t the bonding interface

and t he adheS|ve | ayer sdifage ammadieiyrnoho siepthih, wWhesrt he presence
of defects is detected at the bonding interface, or the end of the
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.



preparation nethod. The second substrate, or final substrate, itself may
carry a bondi ng or adhesive |ayer, which may al so undergo the treatnent
descri bedweloswaooiBhe final substrate may conprise a surparar@pobogy, and
therefore variations in altitude or level, in a direction perpendicular to
a plane defined by the final substrate. An adhesive |ayer on the final
substrate nmay have a thickness naking it possible to performat |east one
step of levelling off (or planarization) and/or conditioning of its
surface. In addition, before step c ) , 3 step of levelling off and/or
conditioning of the surface of the adhesi've | ayer on the final substrate
may be perfornmed. Another object of the invention is a process of preparing

a layer and a final subskﬁa%%hggﬁggea%r%giQQIf8&3a¥££§fs£§£ Qé%ﬁgiﬁabayer

onto this final substrate, this [ayer having a surface topolo a
t her ef ore varhatd oasthhcahtstudekangl evelgodaikd editrecpée ofoper pendeeskar to

a pl ane defiqu by the thin_la Q0 this_process conpri.sing: ) tg
formation, or’the THith I° ye}ey% Eéngraﬂgger @, & a@§1P§?§3083 agh ZPBn
material and, comutdiedimalo subst rateace .| ayerndefi radhgsiemorat eekpl cyhose
t hi ckness E has a value making_ it possible to performat |east one (and
possi bl y S R b@#ﬁg & iﬁ@gﬁg#}nﬁ>|9fﬁ:2and/or conditioning of the
surface of the adhesive layer on the final substrate may
be performed.

Another object of the invention 1is a process
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 value making it possible to perform at
least one (and possibly n, n being an integer, n>1, n=2

20 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;



or 3 for exanple) step of levelling off and/or conditioning the surface, b
) a step of levelling off (or planarization) and/or conditioning the said
surface olotbe/m@aizesi ve | ayer formed on the final substrerEr2@o)s@sst ep of
assenbling the layer of adhesion material forned on the thin layer, with
the | ayer of adhesion material fornmed on the final substrate; assenbling is
preferably made by nol ecul ar bonding;d ) a step of detecting defects on the
bonding interface, e ) a step of separating the |ayer of adhesion nateri al
formed on the final substrate and the adﬁgslve | ayer surface formed on the
thin layer, at the bonding interface, areturnto step b ) , when the
presence of defects at the bonding interface is detected, or the end of the

preparation method. The f ngIF??€ é%a%gtgg§eﬁ8ngrkgg a gHrgggeb apol ogy,

and therefore variations € or |rect|on perpendi cul ar

to a plane defnmeddne,the final substrate. In all cases it is therefore

possible to detach the la er fron1t?e substrate in order tgﬁrgﬁgndition t he
h

bondi ng surface or surfatés®of FRy& S?ﬁaS?BéPgtBHﬁsééﬁﬁFe 6ficB"agai n
and to obtai ma@dterl onerfEd Nehe ek tiieabove oyedes, add bendi agnkrt eef ace

of good quallty The initial wafer and/or the initial .
layer surface formed on the 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 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.



substrate, or their respective bonding |layers, nay be reworked in
preparation for obtaining good surfaces for bonding . If there are two
bondi ng Iwper®/wmbsswaf er whi ch has an added val ue, that pc3/HPRO®@AF04B0E t hin
| ayer if it conprises circuits, will preferably be reworked. The second
support 8 may be a wafer without defect. This separation of the substrate
and bondi ng | ayer and the new polishing step may therefore be perforned at

| east twice. After each levelling off (or planarization) and/or conditioning
step, enabling to renmove all or part of %Qe surface, and before bonding, a
second surface treatnment such as levelli (or planarization) and/or
pol i shing can be applied, possibly followed by cleaning. This second

surface treatnent may beygi(ferent, fromihe i 5t Ievel Ling okt (oL,

pl anari zation) and/or con Ioning step, ugh "a shorter polishing
duration, andirad/@ | owedicionpiressdtop,f orrceo laipp) i ted, randvorat heouseaot

anot her consumabl e, such_as another tissue or abrasive . A ocess of
Cransferring G | &v5r ONT 65 ee S UBSEr aPBIoRcottINg o FhesSIRFENt PURTACE

conprises a pfepaimditonspracess asv#Hischesedoaboyeandhie ddiign)l ayen/bei ng
initially on a support, this transfer process_al so conprising_the renoval
of all or “parRCbfsaMg it aPe sappodtEd onPRRF ERLY héOLt ket ayEr k&8 pPEduced.

This second surface treatment may be different from the
first levelling off (or planarization) 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



I n any enbodi ment of the invention, an adhesive layer is selected in view
of the bonding or of the assenbly to be nade. It is for exanple a | ayer of
oxi de, suwb 28®/@0B6| i con oxi de (stoichionetric or not) @CTAEP3M000SDIBO
oxynitride. In any enbodi nent of the invention the initial thickness of the
adhesive | ayer can be selected so that n polishing steps, for exanple n = 2
or 3, wll be able to be perforned. Preferably each polishing step is able
to renmove at a maxi num approxi mately 1 nmof material of the adhesive

| ayer, for exanple 0.2 mmto 0.5 nm. Eaﬁg polishing step is foll owed by
assenbly and checking ofthe quality of t interface. Should the interface
have defects, or a substantial nunber of defects, another polishing step

can be carried oul,. f progessacoqrding Lo the, yvention,eap. be. stopped
when the bonding Phferface is considered satistac ory or 1f no defects or
only few def eetfears detrectedsatstdrer andinngbent es f ack:fdat=any aesbbdicment

of the invention, i ossi bl e. to have | ayer of adhesion naterial whose

t Qs
t hi ckness E H%%l%FQhQQng iAg PE FE55iBFe°tb  performat least n (n being

an integer, n>, n=2 or 3 fexaNMd®)ordeps eb kavelddwnrgtafldn adg oke
conditioning the surface, whereas only n-1 or onEy n-2 or only n-p (p
i nteger, P p<StDPst andRfRat iGIF anBPBRLRBNditi*GHiIRGSst ep® andCaELEEERBN st ep

are performdsaﬁirhefaiégo%ryfagf? havifg BRfects 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.



defects or very few defects after n-p planarization and/or conditioning
step. Part of the initial adhesive |layer remains on the thin |ayer to be

t ransf er rwQ 2069%@0236he n | evel ling of f and/or conditi oni pgTatPe@S/05BR EF
DESCRI PTION OF THE FI GURES - Figures A to ID depict steps of a known
sinple transfer nethod, - figures 2A and 2B illustrate the topol ogy of the
bondi ng surface and the problens that may stemfromthis, - figure 3
depicts a situation of flexing of a wafer under an excessively great

t hi ckness of bondi ng materi al .DETAILED,E%SCLCSURE OF PARTI CULAR

EMBODI MENTS According to the invention, structure of the sane type as
that in figure 2A is therefore considered, and therefore having, on a

nM croscopi ¢ sga 1ﬁ¥§3L Fﬁhbghp ¥Ié§LX§rﬂM§65 rfS illustrated in
ts

figure 2B. Th|s topo ogy resu een seen on1the t opol ogy of
the thin layer 5 containing the conponents 3 , 6 . The conponent or
conponents 3 , 6 of theathpbmdliayero5thay ibgcotivhe el ectrnohiiceand/ ohe

opti cal CIrCUIt ty Qne or nore of, the

and/ f .the.m cros tem
functionalities" ofg¥% 38np%ﬁgnfjbrf% npon%%ts p%é§|EF9r8eFﬁ“ abr&cto be

control | ed byatdntiaststorothshonn, i onthenficguseopidhectoppl agyobsidetli ned
as differences jn , , ,

which may be wvery 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 1is 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



altitudes or |evels between the elevated zones and the | ow zones of this
thin layer (wwth reference to a direction perpendicular to a plane defined
by the t hwo 2b@y®@0d36, whi ch correspond for exanple to severaipP2000080480 Of
metal or, nore generally, to several levels in different zones in which
different materials can be stacked. This definition of the topol ogy,
through its anplitude, nay possibly be supplenented by the surface
distribution of the topology, and/or the frequency of the topol ogy and/or
ratio of the topology in relief to the m? | e of the surface . The
differences in level may attain a val ue n a direction z perpendicular to
a plane defined by the layer 5 and represented by a line AA in figure | A

of around seve e r ex I et 0. d ew._mm ,
for exanple 5%%&%%%158§£E%§1§ﬁ6 ggﬁﬁgo%q%eﬁﬁgéﬁa %%ﬂﬁﬁ%§%9%§br§%§ ﬁ%is
maxi mum di f f exrehce ifiew ewe] rfefl ectsudssenttatdry Ohé dinf fenénce m between

t he hi ghest %Qint of the surfEf% and the | owest point of the surface, of
which it willPHe"s$udht 8 €3Ke '4cBunt in order to define the thickness of

the adhesive layer 4 , whigh waklint:hendhe rseugbt t enbe 1kevel | edrottrover
its entire surface. The initial thickness of this adhesive |ayer 4 of
adhesi on mat e?§H" G ho e U tderegceéndble tiisepert6r &P reévePPiRg Bff

and/ or ~condi ti;,oni Ng- &1&P Hfq &R UWRlddY Rfinkevs! lthag off.2ad/ 0F which
conditioning steps on its
it will be sought to take account in order to define the
thickness of the adhesive layer 4, which will then be
sought to be levelled off over its entire surface.

10 The initial thickness of this adhesive layer 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.



surface, in order to elimnate any defect or "void" 24, 26, in preparation
for an assenbly by bonding of the nolecular kind wth the second substrate
8 . Part wbdwdmo6ti al adhesive | ayer 4 remains after trhe/dEressiobissg of f
and/ or conditioning step or the plurality of |evelling off and/or
conditioning steps . Asingle levelling off or polishing step will enable
to renpove approximately 1 nm of thickness of the adhesive layer 4 . This
renoval may vary according to the duration of the polishing step and the
pol i shing process used, in particular thf consunabl es, tissues, and

abr asives used. For exanple, the applica fon of two pol i shing and
conditioning steps allows the renoval of a thickness of this adhesive |ayer

4 conprised ween. T i ¢k ses;tq b r
adapt ed accor |%g%ﬁééfﬁ%%g?%e§8Pq%%epg%%g%%gg%%ef§%¥§x¥g %ggg ?%%ﬂa?gd. In
this exanpl e, tlen didd icel tihhi chopedsgef dehecadhesive 4 ayernaddd. ng for

exanpl e between 0.5 mm and 10 nn1mﬁ||ltherefore belch sen. Anot her %spect
may have to be taken intd a nt*F B Thod8i g tthé 't hi 0fOt h&"e

adhesive | ayedaresivEhimpspect 1wild ber exphap nedod tweeh ab | ®nuhoafiiguoe 3
on which the reference 2 designates a global stack conprising, as in figure
| A, a treated® h"all afBrrSIeRSalei (SOSShbs st E et a5RE Explay nkdvabble, the

front face ofpd higthinplaygercauhs idtended 410 e honded. widdhs a,seeqnd
wafer 8 by neans of the layer 4 of
adhesive layer 4. This aspect will be explained in
relation to figure 3, on which the reference 2 designates
a global stack comprising, as 1in figure 1A, a treated
10 thin layer 5 on a first substrate 1. As explained 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



adhesion material. The latter, as froma certain critical thickness, which
may be situated at a nmaxi mum at approxinmately 10 mmor 12 mm, nay give
rise to swoeseamorsesulting in a deformation (of the bowpon/Erasop/osospe) of
the thin layer to be transferred. This deformation is shown in figure 3,
in an exaggerated fashion. This deformation is detrinmental for obtaining
good bondi ng for good alignnent between the wafers 2 , 8 to be assenbl ed
since it may cause the deformation of the transferred | ayer. Preferably,
the thickness of the adhesive |layer 4 is %herefore limted to a val ue that
does not risk causing this deformation of°the wafer. A value of E bel ow 10
nm or 12 nn1corresponds to requirenents in the field of treating

seniconductor r ce 4 f ot e e Ia h
t opol ogy t hat® éit%lgﬁ ?gn§g$hgnt%ﬁﬁg aﬁ%ﬂ ?ﬁg%E§$%S|n1 % 5F?§%§nces
in | evel or ahsmiwdamle@ 5fon exdnpl €chetiweentd . 5xmbff1dbatxff@@mnm5 fur
exanpl e between 0 .5 nd 5 mm.or between mm and 10 mm . The

0 15 "EA8 CaseRlinerd T

i nvention caﬁ”&%ﬁiyﬂ%ng GVERE Cage hel e“Tayers are structured but

“honpogeneous”, for exanphe iiAvkheieaseadf agpthi A1kayeb Bhe Whkhouhere
conponents 3, 6 havi ng zones, none of which is metallic, these different
zones havi°ng %P%ui?%%%ﬁt%ﬁ%lé@?uﬁﬁﬂr?%ePéFo "BOYREPREPBAS | hOAl EFPlIBECas

expl ai ned aboye, rgpdc L Be PR icuhan 11, fd1e 5 angesndndi cahsdnaboyves, o,

having zones, 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



The adhesive | ayer 4 of adhesion material is for exanple a | ayer of oxide,
such as a silicon oxide (stoichionetric or not) or a silicon oxynitride.
The mat erwal20@f0901436s adhesi ve | ayer 4 is chosen for itspoumbregospusdities,
which will be reinforced by preparation of the surface finish of this

| ayer, such as a new surface activation step, for exanple a
mechani cal / chem cal polishing. After this step of preparing the surface
finish, assenbly with the final support 8 can be carried out, as
illustrated in figure ID. This final supggrt 8 can be subjected to a heat
treatnment step. Both the surface of the hesion material and that of the
oxi de can be nmade hydrophilic, with a view to assenbly by nol ecul ar

adhesi on. Aft |y, b ret licatio f_ar e t t ment
for consol i daﬁ%%%%?bghdﬁ% a3is apc%epouaﬁoeo'i sggoslséuqb%S?g%%%eﬁo (hEe
qual ity of thedmntierfeaaceshehween tthe asthesi e hkaypestand mherdddwmlsubstrate

8 . For this purpose, it is possible to use techniques such as .for exanple
acousti ¢ i orBSChtbr TRErEPed O mabi RECBTOR tr Gt oy * e ichciTbeliFn ¢ he

docunent WO20054064320wo20be/ 0 vd 820 ed Thec hi girier s tkhanadvantrage efiebei ng
qui cker than the acoustic mcroscopy technique, even if the resolution is
wor se. | f 2t hiZVHEMIF i eht PEANYt &P C&¢éal ' Pondihgadereets (dG&CE6°BYr f ace

defects or toté&ﬁﬂi 'E,Z%Ne% Qfo@he resolution is worse.

If this identification step reveals bonding
defects (due to surface defects or to “woids” 24, 26 on
the surface of the assembled wafers and more probably on

10 the surface of the flattened circuit wafer), the final
substrate 8 1s separated once again from the 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 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



the surface of the assenbl ed wafers and nore probably on the surface of the
flattened circuit wafer) , the final substrate 8 is separated once again
from t he wohe®iose2ssayer 4 , and once again a step of | evelrtEPp@oosdss@and/ or
conditioning of the surface of the latter is carried out in order to
elimnate a maxi mum nunber of defects. The initial thickness of the
adhesive layer 4 is therefore designed so that a plurality, for exanple two
or three, or n (n>3) polishing steps will be able to be performed. Each
step is followed, or can be followed, by gssenbly and checki ng of the
quality of the interface. If said qualit§ is not satisfactory, then the
substrates are separated at the bonding interface as expl ai ned above and

anot her pO|ISh %bgpﬂf%é¥”£8£ Qt %nd(%ﬁfncﬁh gypsggﬁé era%ﬁy% §nbled

again. A furt%er det'éction step an al'so be perf each step
is able to remmvemat B.@aM|h®nremQVQd;n@ieiyglaonesﬁ hat eneakeat theel ayer
4 , nore gen %pjh%go 2 mm.to_ 0. After hese vari ous preparation

al

steps, the fi §€ﬁhﬁ§”ﬁh§ﬁyﬁﬁe fi(haPUETppdtt 8 can be carried out, as

illustrated in figure 1€neAftieralt higo@ssendl yunt b he Ebnab supperktt8 , all
or part of the initial support 1 can be renoved, giving access to the rear
face 5'' of the Bhivltayéres (Firntelrep) It TRaYf ira&r SHPPFHIPBcar be a

sol i d substral.g, o a sl Ry er ss}ﬂfléfcteurt%po%ggﬂy Fak-sexeppIespand t o a
substrate having a surface topology, for exanple 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



whi ch some circuits are already present. This substrate can be subjected to
the sanme levelling off treatnent as the wafer 2 according to the present

i nvent i onwol2bosvdeerse is al so a bonding | ayer on the substrcatEr2@9/05d48€
interface after separation will be situated between the two adhesive

| ayers. In a variant, it is the layer 10 on the substrate 8 that undergoes
a treatnment according to the invention, and which has a thickness E naking
it possible to performat |east one step of levelling off and/or
conditioning of the surface of this Iaye{ 10. The thickness E can in
particul ar be chosen in ranges or limts 7 ndi cat ed above, so as to allow
one or nore or n (n>) polishing and/or conditioning steps. The other steps
al ready descr%gedtﬁpov% ggakggheqygg§¥g ?§§eggly, &gyééed ,ect%on
separation an once a a I shi hg ‘and/ or condi t roning o t e sur?ace of
the | ayer 10,adevera ltdyres |f necessary. In general terns, the separation
occurs at the bonding interface since this has not yet bee sub ted to
heat treatment to reinfEE&E Fﬁéeﬁ%ﬁglﬁﬁ ﬁ@ﬁﬂ/gﬁquﬁﬁﬁ%ﬁ% e-a E

dismant| ed. Thtsatrdht hecgaseafied) gur egBeréhgosepBeabioOn eseUksmatat he
surface 4 ' of the adhesive layer. This assenbly can then be subjected to a
heat treafnentf st®s, aPibial orSYserdr ably bef Grélert heor eifovEiorsr t hae

initial SUppqgénéing|'%é¥W$%r t%héelgagégfvéhelayer 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.



bondi ng between the adhesive |ayer 4 and the final substrate 8 . Both the
surface 4 ' of the adhesion material and that of the oxide 10 of the final
subst r at ew® 209/doosef er abl y have under gone cl eani ng st epsTairb@/o5daso

l evelling off in preparation for a nolecul ar assenbly. CLAIM5 1 . Process of
preparing a layer (5) in preparation for a transfer onto a substrate (8),
this layer conprising a surface topology, 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 |ayer
(5) to be transferred, of a l|layer of adheli on material, or adhesive |ayer
(4), the thickness E of which has a value enabling to performat |east one
step of levelling off and/or conditionipgr the surface, b ) a step of

| evelling off and/or conditioning said surface, ¢ ) a step of assenbling
the | ayer of adhesion material (4) with the substrate (8), d ) a step of

detecting defects (24, 26) aon the bonding interface, e a step_of .
separating the substrate?(S?rﬁfe?%e BondiPigPent-EPf ace d%ﬁ“?ﬁe g%hes?@e

| ayer surfacepfdharditdch reburn t orsh€ped bontowhen suberpresencs® of tdetects
(24, 26) is dﬁ;ﬁggech&p%Pﬁhandéngsh?%gééacgbpgioég? eggd 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.



of the preparation nethod. 2 . Process according to claiml1l , the final
substrate (8) also conprising an adhesive |layer.3 . Process according to
claim2 ,woheoddonmsb substrate (8) having a surface topolrogEpr2amasdsser ef ore
variations in altitude or level, in a direction perpendicular to a plane
defined by the final substrate. 4 . Process according to claim2 or 3, the
adhesi ve layer (10) on the final substrate (8) having a thickness nmaking it
possible to performat |east one step of levelling and/or conditioning its
surface. 5 . Process according to claim4 , also conprising, before step c
) , a step of levelling and/or conditi on%]ng of the surface of the adhesive
| ayer on the final substrate. 6 . Process of preparing a |ayer (5) and
final substrate (8) in prep i for ransfer of .this |ayer qr this
final substrate, this Iaéérgkg%%g §C§§%fj%%§ t%%olcgﬁlyl?n a?lﬁ ?heer e%g%gl

vari ations i sabdtitatde 08) | éweling na asdirfecti cogeergqeendi €udl arthe@edopkane
defined by the thin | ayer, this process conp isiTg: a ) the formation, on
the thin layef* (5 1Y e tPansfértEds of°a | 4§EF of ddhest on SHafEFial, or
adhesi ve | ayesed@onaing,1.0n the bilpak subsheatiey (8le @idayeyureft radkesi on
material (10) whose thickness E has a value making it possible to perform
at |l east one step of levelling off and/or conditioning the surface,b ) a

step of levelling off angloﬁrggggétiéyydﬂﬁing to claim 2 or 3, the
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,



the said surface of the adhesive layer (10) fornmed on the final substrate
(8), c ) a step of assenbling the | ayer of adhesion nmaterial forned on the
t hin | ayewo(2409/09u236h t he | ayer of adhesion nmaterial (10pcirmrowd/osoass he
final substrate (8), d ) a step of detecting defects (24, 26) on the
bonding interface, e ) a step of separating the |layer of adhesion materi al
(10) fornmed on the final substrate (8) and the adhesive |ayer surface (4)
formed on the thin |ayer, 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 thod. 7 . Process according to
claim6 , the final substrate (8) having a surface topol ogy, and therefore
variations in altitude oy, | ev i ne-a; di tion rpendicul ar, . .pl.ane
defined by the final subé%r%t gj.Cé% Sf P%%%:éejgglﬂa coof&gia%éﬂ%g %r?%défgqg éngrs lto
7 , step e ) @ ddied rettfavd o Ster khdhddiveg lpgefror(mey abrhedsont whee. 9 .
Process accor inaqlto one of clainms 1 to 8 , the initial thickness E being
| ess than 10 : 1%1.b$rr(?t,t§ss(8§(§cordi ng to one of claims 1 to 9, the
initial thickness E being)greagtep thaas@ehpMhglinePrea¢esscaceandsngnt 0 one
of claims 1 to 10, steP d ) bei nghperfor nmed by acoustic m croscopy or

11 formed on the

infrared ﬁicr%%ﬁﬁﬁﬁﬁ thin layer (4), with the layetr 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. Process of transferring a layer (5) onto a final substrate (8),
conprising a preparation process according to one of clains 1 to 11, the
thin | ayewo(2b)9/doeizag initially on a support (1), this tramsresoopsmsess al so
conprising the renoval of all or part of this initial support (1) . 13.
Process according to one of clains 1 to 12, step ¢ ) being a bonding via
nol ecul ar adhesion. 14. Process according to one of clains 1 to 13, the
adhesive layer or layers (4, 10) being made from an oxide. 15. Process
according to claim 14, the adhesive |ayer_or layers (4, 10) being a silicon
oxide (SiOx) or a silicon oxynitride (SiOxNy). 16. Process according to one
of clains 1 to 15, the initial topology of the layer (5) to be transferred

to the circuit having a EEXIEygégggtoﬁgggdgﬁ I%%s(&?ano}ocqghm 7. PEgcess

according to claim16, i ni ol ogy of the inla 5) to
transferred from EhEpCKﬂCUbélh@VthIﬂbﬂm@ﬂ nMoyn argaluisttide mﬁcimﬂmugy1 &rnn1and
5 mm. 18. Process %gcordin to one of claims 1 to 17, the thin layer (5)
conpri sing coh%ﬁ%ﬁﬁﬁ W%ﬁrqufpy 19. Process according to claimi18, the
conponents being of the electronic and/or optical circuit type, and/or of
the m crosystemtype. .
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.



20. Process according to one of clains 1 to 19, conprising, after at |east
one step b ) of levelling of one of the adhesive |ayers, and before the

f ol | owi ngwete@/®0336, a polishing and/ or conditioni ng of pthapsamwiamer of this
adhesive | ayer followed by a cleaning of this sanme surface.

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



