Annealing process for annealing a structure Background of the invention
The present invention relates to the field of annealing in oxidizing 5
atmospheres used especially during the fabrication of multilayer
semiconductor structures or substrates (also called multilayer
semiconductor wafers) obtained by trarisferring at least one layer onto a
support substrate, such as BSOI (bonded silicon-on-insulator) structures.
An example of a known process for fabricating a multilayer 10structure is

- described with reference to Figures 1A to 1F. As shown in Figures
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1A and 1B, a campesiiagtoimest (@ isshrmeadiby assbtrubingen first
wafer 101 and a second wafer 102, for example made of silicon. The first
and second wafers, 101 and 102, here have the same diameter. They
cobdd kupovenerdidhe differgitrdiameters. 15 An additional oxide layer (not

shown) mayihe fosmed mbeﬁﬁo?ﬂ &@%‘ee‘é’n%g{éﬁrﬁlﬁiéicﬁﬂﬁ AR oxidizing
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carried out |n an oxidizing atmosphere so as to form an oxide layer 110 on
the entire eXBRd PRI RREIIHE YA O R QI a6 (SR 190N O
THeBxinefayer 100 thog fbias bepeote claengy shevatiprerividdhe especially
CamRasgnslatingture SOM ahesnicat-atehesoerracid@iy€uring the
subsequenﬁ.he first wafer 101 has a chamfered edge, namely an edge
comprising a top chamfer 104 and a bottom chamfer 105,

The role of these chamfers is to make handling the wafers easier
and to prevent edge flaking that could occur if these edges were sharp,
such flakes being a source of particulate contamination on the surfaces of
the wafers.

In the example described here, the wafer assembly is produced
using the direct bonding (molecular adhesion) technique, well known to
those skilled in the art.

Once the bonding step is completed, the composite structure 100
undergoes a stabilizing anneal the purpose of which is to strengthen the
bond between the first wafer 101 and the second wafer 102 and to cover
these two wafers with a protective oxide layer.

For this purpose, the stabilizing anneal is carried out in an
oxidizing atmosphere so as to form an oxide layer 110 on the entire
exposed surface of the composite structure 100 (Figure 1C). The oxide
layer 100 thus forms a protective layer that protects the composite
structure from chemical eftches, especially. during the subsequent
processing operation.
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processing operation. 2 The structure 100 is then trimmed, which
consists in principally eliminating an annular portion of the layer 106
comprising the chamfer 105 (Figures 1D and 1E). Such trimming is
necessary because the presence of the chamfer 5 105 prevents a good
contact between the first and the secondl wafers at their periphery. There
is therefore a peripheral region where the transferred layer is weakly
bonded, or not at all bonded, to the second wafer. This peripheral region
of the transferred layer must be removed because it is liable to break in an
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layer itself.

In the example envisaged here, the chemical trimming step
consists in chemical etching, also called wet etching. The chemical etching
solution is chosen depending on the material to be etched. In this
example, either the etching solution TMAH or KOH, well known to those
skilled in the art, is used, this solution in particular etching silicon.

The first wafer 101 may then be thinned so as to form a
transferred layer 106 having a predetermined thickness e (Figure 1F), This
thickness e may reach for example about 10 ym.

Oxidation of the composite structure 100 (Figure 1C) before the
trimming operation prevents the second wafer 102 from being chemically
etched by the TMAM solution during the chemical trimming step. The
oxide layer 110 also protects the surface of the first wafer 101 from the
trimming chemicai etch, before it is thinned.

The Applicant has however observed the appearance of defects
at the edges of the composite structures obtained after the chemical
trimming step.
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3 More specifically, the defects observed are nicks distributed over
the edges (or edge face) of the second wafer of the composite structures.
These nicks are undesirable for the fabricator since they may, for
example, be the source of flakes coming from the second wafer, these 5
flakes being liable to contaminate the e3posed surface of the first wafer.
More generally, these defects attest to a non-optimized fabrication
process and as a result the multilayer structures thus produced are less
attractive. These defects may moreover cause various problems during
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oxidation) are carried out between successive anneals s t, as a result, .
TR <IN St iR Tbes Whor Hitol SE1OMHR, COrpOSie
daztncemtasi<fosesdowifzédrtxidatofibacatifenest misnesarspemsats on the
fabrigaten prerrReSoPiegie aagesymmary of the invention 25For this
purpose, (g ivenlian provides.a progess, or ancalng & G Eac without
comprising at Teast one water, the annealing process’ comprising a firs

st&p90r HAMRSARNGYRE stliefurEd desaaRiNg affyipHiEe shasetostsreures
ancoxigeidayerope aideagiqrart ofdtbe amﬁamé?@iﬁgce:béth’@&trl@twr@s.thguch
str eing.in.co t Wi i 30Qfirst iti : texi
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contact bet@eenntanstriGROSHIF EAS Roldei dunaFithe fitst anneatingss  for
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oxidation) are carried out between successive anneals so that, as a result,
it is not the same structure that undergoes each anneal in D1, This
document discloses localized oxidations at different moments in the
fabrication process.
Objective and summary of the invention
For this purpose, the invention provides a process for annealing
a structure comprising at least one wafer, the annealing process
comprising a first step for annealing the structure in an oxidizing
atmosphere so as to form an oxide layer on at least part of the exposed
surface of the structure, the structure being in contact with a holder in a
first position, characterized in that the process furthermore comprises:

- a step of shifting the structure on the holder into a second position
in which the region or regions of contact between the structure and
the holder during the first annealing step are exposed; and

- a second annealing step for annealing the oxidized structure in the
second position in an oxidizing atmosphere.,
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4 The annealing process of the invention is in particular applicable to
multilayer structures. As indicated above, the expression "multilayer
structure” is understood to mean a structure produced by transferring at
least a first wafer onto a second wafer (or support substrate), such as, for
5example, BSOI structures. The @nnealing process of the invention
is also applicable to a single wafer, the latter possibly being assembled
with one or more other wafers later on. The process according to the
invention allows an oxide layer to 10 be grown on the region or regions of
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structure, oshREiBD R e CHEG 0% BYERHER Aligivs an oxide fayer to

hdigegivay fon Erargiiobeos fgralis off thel simgaleménas 28alioenntptiievith
St%%@i&éb?bﬁhﬁ"’ckﬁt@ﬁiﬁi%x‘:}tnneaihr/]ig@ﬁé{ﬁr'gﬁmﬁ@ifgmSléeﬂrﬁlﬂ?)’m oxide
C 1Se I'o e Ssir ur rou a predetermine ngile relalive
VB0 oot e YEe R R R e ey ottt or
supHE et tHedvest 591ﬁg@|m@§?éwﬁﬁ@'%ﬁﬁﬁ@@¢qm6mmmﬁﬂmmétlon.
holder after Figsshifiting=30step. protettshishaaysitisnossitiete geawsatuent

. il : riges
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the first annealing step ayer is"advantageous in

durin

that it protec%@%l?ﬁmﬁrcfuhli% peiscrRRicalehaMhaidigpENe structure

sultveayuaetyiGaingitdree ritest: Itisythbs dossibhedotpde\dnirthe dotmationg or

Pfﬂﬂiﬁ{?ﬁ@ BlesaticeRling SEacra e ghemical etch is

implemen eq_{jaete(r)ﬁgé layer thus formed also protects the structure from
chemical etches implemented during an operation of chemically treating
all or part of the structure.

Thus, the annealing process prevents the formation of nicks on
the structure, especially on its edges, during a chemical etch.

The holder may for example be a plurality of holding elements
allowing the structure to be held in position.

Moreover, the shifting step may comprise rotating the structure
through a predetermined angle relative to the holder so that all the
regions of the structure in contact with the support during the first
annealing step are no ionger in contact with the holder after the shifting
step.

In this way it is possibie to grow an oxide layer on all the
regions of the structure that were in contact with the holder during the
first annealing step. This oxide layer is advantageous in that it protects all
the structure from chemical etches that may be subseguently
implemented. It is thus possible to prevent the formation of nicks on the
surface of the structure when a chemical etch is implemented later on.
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5 The angle through which the structure is rotated during the shifting
step may for example be between 400 and 900 . The invention also
relates to a first process for fabricating a heterostructure comprising a step
of bonding a first wafer to a second 5 wafer, characterized in that the
process furthermore comprises annealibg the heterostructure according to
the annealing process defined in one of the abovementioned
embodiments. The first process for fabricating a heterostructure
allows a heterostructure, comprising a first wafer and a second wafer, to

be 10produceﬁewghg;@ mm@@amﬁwg@bogﬁh&t@@éor@,d Myadesdl inehahe

Itr mmin his.process,prevents the
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out on the h&@@ob’iﬂ%’tﬂ%’@ﬁﬁéfé@@&%ﬁ 18 @akisd Quesiesudion Wayichkng a
alltbereginnswkthe sestndgvaletdn asintastaiih thefirsddentiring heecond

f”?#t P%‘HQ%&E&HZ@@ moﬂ%ﬁ{é%QSEé%getﬁg@rég Hrldg rﬁgﬁg%eannealmg

step. In this way, a protective oxi orme over the entl

eﬁ%ﬁ FPQ%EUSF%% @EE%rﬁWWa‘i‘%r Wﬁl@%&ﬁﬁ%‘%é‘ﬁ PregscARgnRe in one of
seifendbhosfendriinnd eicabetoterdthat 20 may be subsequently

implementecrhe fird! P@@&@ﬁsaté&a%%ﬂ%ﬁfﬁaeéolmé}as%ew@yaﬁsws a
o A <UL & o ERer e SEEOTEr PR RngD b
fo frs d i n% &%?9'?
sawwﬁﬁ%wtm@fék@rm f@rremicamﬁhm|$@:d§dmuéf@toddrmethe
todRegikcalttifminggoRertion implementing at least one chemical etch. -

In particular, this process prevents the formation of nicks on the
edges of the second wafer.

The anneal carried out on the heterostructure is preferably
carried out in such a way that all the regions of the second wafer in
contact with the holder during the first annealing step are no longer in
contact with the holder after the shifting step. In this way, a protective
oxide layer is formed over the entire exterior surface of the second wafer,
this oxide layer protecting the second wafer from chemical etches that
may be subsequently impiemented.

Moreover at least one of the following steps may be carried out
after the heterostructure has been anneaied:

- a thinning step, for thinning said first wafer; and

- a chemical trimming step, for trimming said first wafer.

The expression “chemical trimming” is understood here to mean
a trimming operation implementing at least one chemical etch.

The invention furthermore relates to a second process for
fabricating a heterostructure comprising a step of bonding a first wafer to
a second wafer, characterized in that the process furthermore comprises,
before the bonding step, annealing the second wafer according to the
annealing process defined in one of the abovementioned embodiments.

This process for fabricating a heterostructure allows an oxide
layer to be formed on the surface of the second wafer, this layer
effectively protecting the second wafer from chemical etches.
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The invention furthermore relates to a second process for fabricating a
heterostructure comprising a step of bonding a first wafer to a second
wafer, characterized in that the process furthermore comprises, 30before
the bonding step, annealing the second wafer according to the annealing
process defined in one of the abovemeftioned embodiments. This
process for fabricating a heterostructure allows an oxide layer to be
formed on the surface of the second wafer, this layer effectively protecting
the second wafer from chemical etches. 6 The second process may

furthermore trﬁmpi@far’@ﬁf@rocteesb@iwwqmmmmatep ebhonpmiag ajdrast the
N Wch?ﬁ %'FFH fﬁf A LUB tgﬁ?ﬁeeagoggggﬁgaﬁ%stne first
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are not damagésl phariegsthe Hdstaidgeernenbamansalittgesfeps.wafer dddsenot

conegE e fﬁéﬁﬁb%t'”gﬁ?}?ﬁﬁ.@ﬁ“&oﬁ'@{?ﬁ%ﬁ%ﬁﬂf b2 e
et s S e rdaanﬁﬁ%ﬂﬁrmg
stidagfiening thecobedinggategasiendiows the bond between the first and
fsecond Watfeme b%@ﬁﬁ@g@%tegs for fa?ﬁ@éﬁﬁ@eré??ﬂéﬁtﬁb@t 9 lﬂ%&hﬁée may
(e]!{0) Steps ma carriea ou r.tni ar stabilizin
e e o R e
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OXIde layer fotmegrorsliagetondovafetintngasvesrangthapinteetiertisnting
gyénakst%mmieﬂse@ B%ﬁgé’ﬁyt‘i‘x‘é”?ﬁs%o HBse d&HSH&”Wé%Egto be

or chemical trimming steps escription o the rawings
strengt ened

Moreove;‘, at least one of the following steps may be carried out
after this anneal for stabilizing or strengthening the bonding interface:

- a thinning step, for thinning sald first wafer; and

- a chemical trimming step, for trimming said first wafer.

The oxide layer formed on the second wafer thus serves as
protection from chemical elches implemented espedially during
subsequent thinning and/or chemical trimming steps.

Brief description of the drawings

Other features and advantages of the present invention will
become clear from the description given below with reference to the
appended drawings that illustrate an exemplary embodiment. In the
figures:

- Figures 1A to 1F are schematic views of a stabilizing annealing
process known from the prior art;

- Figures 2A to 2C illustrate schematically the mechanism forming
the nicks on the edges of a heterostructure during its fabrication
process;

- Figures 3A to 3D show schematically a first process for
fabricating a heterostructure according to the invention ;

- Figure 4 shows, in the form of a flow chart, the steps of the first
process for fabricating a heterostructure illustrated in Figures 3A
to 3D ;
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Other features and advantages of the present invention will become clear
from the description given below with reference to the appended drawings
that illustrate an exemplary embodiment. In the 25figures: - Figures 1A to
1F are schematic views of a stabilizing annealing process known from the
prior art;  Figures 2A to 2C illustrate gchematically the mechanism
forming the nicks on the edges of a heterostructure during its fabrication
30process; Figures 3A to 3D show schematically a first process for
fabricating a heterostructure according to the invention ;  Figure 4
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form of a flewcohart pfveste pfoof fhiergmdiong ardmdsﬂrt&bnnatmﬁrated in
heterostruc%ggggséﬁg{gds@ 5Figures 5A to 5C. Detailed description of

bodi . present jnvention is generally applicable to an
arAes SSRYALALQRE STROCH fructure comprising at least one
wafer. The vxﬁfer pre\maférsu m&knhgmpahgm&naﬂm arerimaily: his/taveabbieal

a clipyRl Qutlinesaps-an %%V&Vﬁ%%@%%érggwé@@é@%ﬂ@@éﬁ@ﬂf
100 mm, ZOg,mm a d 300

However rs also b

shape - rectAlBLILATE: S TERG Lp e G GRiiR  oinave
heite(f'tﬁgtilitftgt&il@f@bﬁﬂcméﬂ w\f@oﬁ@rw& ﬁ@m&ré&, 1e@edabriRaIaters of
thbél)ﬁciﬁﬁﬂs PR SURP RIS BOsIratm, 1H@W@\Qzﬁ,r$§m{a?<@l‘ers ﬁwaﬁ\?igﬁib%teﬁ any
abqyv e ppearance of nicks on the edges o

co%p élte sét%gcpl%%% ﬁ} ﬁ%ﬁﬁ ergone a chemical etch, such as that
during a trimMik§BPaSETHY GpERatiOh W\%‘F@Fﬁéﬁﬁﬁ&'ﬁe@héﬁn i@rse, by
wiemthesst fotirevbas preyisastyhdndefgotitas 20 s@ndaedsstaimiizisghstrate

anealin ﬁ‘r‘%@wgfémg atmosphere. These nicks were especially observed

on the ed es of the second wafer of the composite structure.
g As mglcated above, the Applmgnt noticed the appearance of

nicks on the edges of composite structures that had undergone a chemical
etch, such as that during a trimming or a thinning operation implementing
a chemical phase, when the structure had previously undergone a
standard stabilizing anneal in an oxidizing atmosphere. These nicks were
especially observed on the edges of the second wafer of the composite
structure,

An in-depth study of these nicks allowed the mechanism
forming these defects to be demonstrated and a process for preventing
their formation to be developed.

The mechanism that causes these defects will now be described
with reference to Figures 2A to 2C.

Figure 2A shows an exemplary composite structure similar to
that described in Figure 1B, namely a composite structure 200 formed by
assembling a first wafer 201 and a second wafer 202.

Preferably at least one of the two wafers 201 and 202 has been
oxidized before bonding. This oxidation makes it possible in particular for
there to be an oxide layer intermediate between the two wafers once the
bonding is completed. In the example described here, the first wafer 201
is oxidized before bonding so as to form an oxide layer (not shown in the
figures) over the entire surface of the first wafer,
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An in-depth study of these nicks allowed the mechanism forming these
defects to be demonstrated and a process for preventing 25their formation
to be developed. The mechanism that causes these defects will now
be described with reference to Figures 2A to 2C. Figure 2A shows
an exemplary composite structure simifr to that described in Figure 1B,
namely a composite structure 200 formed by 30assembling a first wafer
201 and a second wafer 202. Preferably at least one of the two
wafers 201 and 202 has been oxidized before bonding. This oxidation
[)nakes it p}?iﬂbiﬁén?@ﬁiﬂ!@@%@ﬁdﬁ@é@i_t@é?%,afﬂr@iidﬁdam@@@?@diﬁé@e of
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thedirstavederr e useth) theckxamfide deaonibed-nemicthediaivalersdresive
mggﬁcﬂaﬁilicon and the wafers are assembled using the technique of

direct bo

ding, well known tq those skilled in the art. Other bondin ,
fechnicues tou i ERBUERbe BB BLRHAQ T Bk OB o5 DA girect
adioedhet Seindiag. two sudaesmintbiet, thdpridyiptdtdl divespdafidingaterial
ba{%@g@a\@'{r%&ﬁoaﬁﬁé ,be%w%@»@ a%t!&?cﬁ‘c% cahat é)’is%gsﬁréﬁ wﬁfbﬁertataon, it
SQECINC materi agnesive, wax, praze, elc. ein se O _calry.ou .
S B B Diaes o1 e SR TN Bt
suHiciertamibatiopdraeleant fancasheiiinctpiofree, Rireedrssaiose that
surfrrgstiesbpinieed-se/pleamthatienntact tsfintatethntypiealinandisienes is

R A S e e o

ocPEY. 8NBBARIHindlisek MBS/ ARCHE WaaRORANKS Ifekee P e Van
atdars\Waawlfnyles oéithvedwdisudaces torlSimecoated! the tivoseoiags to
thBéi%mgr 201 has a chamfered edge, namely an edge comprising a

top chamfer 204 and a bottom chamfe . In Figure 2A the wafers have
rounded cha TVl B S AP g AV RHELGRE e an
chedgte comgriginmanding; anfeas’ibevsl. 2 opigone dmeHewg05. In Figure

schenRtcalfdhe BaRPPSIAERIRClvEeROR sepisort thesiderfthedifsthave
wafer 201, The referenc%positi%p "A" shaown at tk&ghgg%eb%‘vtel‘!e first wafer

20@@8}’}%86”3850 0) h&“& E)I%rt% z? afP 8P glﬁgtcﬂ‘? € compaosite structure

200 is placefiigHa BBIgpyExchematically the composite structure 200 seen
from the side of the first wafer 201. The reference position “A” shown at
the edge of the first wafer 201 corresponds for example to a fiat or a
notch.

The composite structure 200 is placed on a holder 212
(sometimes called a boat) so as to continue with a standard anneal in an
oxidizing atmosphere. The anneal here is a stabilizing anneal that has the
objective of strengthening the bond between the first wafer 201 and the
second wafer 202 and of forming a protective oxide layer.

In this example, the holider 212 comprises four holding elements
212A, 212B, 212C and 212D configured to hold the composite structure
200 in position. The holding elements are in contact with the edges (or
edge-face) of the composite structure 200 and more particularly in contact
with the edges (or edge-face) of the second wafer 202. The edge portions
of the second wafer 202 in contact with the hoiding elements are
referenced by the contact regions 213A, 213B, 213C and 213D,
respectively (and denoted collectively as contact regions 213).
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25 (sometimes called a boat) so as to continue with a standard anneal in
an oxidizing atmosphere. The anneal here is a stabilizing anneal that has
the objective of strengthening the bond between the first wafer 201 and
the second wafer 202 and of forming a protective oxide layer. In this
example, the holder 212 comprises fou? holding elements 30 212A, 212B,
212C and 212D configured to hold the composite structure 200 in position.
The holding elements are in contact with the edges (or edge-face) of the
composite structure 200 and more particularly in contact with the edges

(or edge faceh@fd@fné@ﬁ@@@‘dﬂﬁfﬂﬂé%@@ﬁcﬁﬁgQ}@Qféipgipfaﬂﬁegﬁﬁm% an

oA o O Hack o B S B S A B Sprea
C I&ttniél?‘/é!% dBnthet F@jﬂéﬁ%)21’33)5f3§bi“Z'“W@@Wﬁﬁésﬁé*’é@@c@% spo the
argbitpbsidesgiztare (lacedtirvatemymratusayTatheT bitoeohedoipeentple,

d t ( [ es). A stabilizing
aﬁ%cl}e@al & (F:%Cr%g\oo%g:’ gﬁb Iegré?lt %%?%:) gggtl?\r/i% gq%%};% a temperat \ﬁ,ége Ti of

between, forl SkafiPIEas MGhICRNT & PRITECrSHHRE Of the
hding. wafer Té andes] ﬁbmsemdmﬁﬁaﬁé)?on the exposed surface of

the first Waf%e&Ql anslefitnesecang waler %O%ahli%ﬁ &by&ﬁ'%ﬁ@”ﬁmaqmafer
S carrled o n t flr Wafer Oli_as desc § 5; rence to
r LA e e A et SR s Rt e B hamp
cdﬂﬁﬁﬁﬁ@%ﬂb mﬁgepaaﬁanvhéahﬁmwwg@@@ asfﬁgtaogmmgwmf@ucai
ortirhladeyiaiiepedipy asglantive qhﬁea‘caireéplnﬁawtﬁmm@icbm tb@iectwe

fir u T era

s e Acel SR e O M 3 T e
daAk§iRg: the second wafer 202. It is possible to preserve the second

wafer 202 bammmaiagi@mmmimmemmimbmwaem@e of

t""t‘hé" RIS RefeAS8:SIRP Y GRIEIER GhrRYGR! & %Qﬁé@%’&&ﬁ@' wafer

B e e S R e
ofrmeethémtrrﬁhmgr& suiepraddithosiseamafehe Civenayebe shatiedasoaastop
tojEqup %Ff%@ﬁé@ﬁ[@%‘t@%@mm%@mﬂ@1%@@%@;@@&@: the
exgén% A at%qclﬁt 1‘9 B Mafer 201 on the oxide layer located at the bonding

interface between the two wafers.

Once the trimming is completed, the first wafer 201 may be
thinned so as to form a fransferred layer 206 having a predetermined
thickness e, for example of about 10 pm.

Thinning is carried out using a grinding wheel or any other tool
capable of mechanically wearing away (or grinding) the material of the
first wafer.

Figure 2C shows schematically the structure 200 once the
stabilizing anneal, the hybrid trimming and the thinning have been carried
out.

The applicant noticed the appearance of nicks 2144, 2148, 214C
and 214D (coliectively reference 214) on the edge of the second wafer
202 after the TMAH chemical etch. The distribution of these defects along
the edge of the second wafer 202 corresponds to the positions of the
abovementioned contact regions 213.

In fact, during the stabiiizing anneal of the composite structure
200 an oxide layer (5i0; in the present example) forms on all the exposed
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Thinning is carried out using a grinding wheel or any other tool 25capable
of mechanically wearing away (or grinding) the material of the first wafer.
Figure 2C shows schematically the structure 200 once the stabilizing
anneal, the hybrid trimming and the thinning have been carried out. 30The
applicant noticed the appearance of nitRs 214A, 2146, 214C and 214D
(collectively reference 214) on the edge of the second wafer 202 after the
TMAH chemical etch. The distribution of these defects along the edge of
the second wafer 202 corresponds to the positions of the abovementioned

C%ﬁﬁ‘@c@@mﬁe%@nééﬁt@ﬁnﬂt@ﬂ@ 1be, txbiizing ﬁm@%@mé¢6¢egions 213,
OO ST red%?%ga’%g el %SSA%e'Qi iy Wﬁ’é?g%%?ks 2124

forms on a rface o he comp 05|

ex@b%ﬂﬁﬂﬂ@éﬁhﬁ&%@@n@%ﬁiﬂ@ %eﬁﬁeéd@éf%u%% %ﬁé'&@&@ﬂ@lﬁ%ﬂt@ﬁ
aneesdrherhatdingosieradritg ad 24itie2a@d.locally mask the edge of the

d waf
second wafe{ 3@ hat t%ggﬁé@gﬁ@&lw g?r&f#é&l q-{é the

layer. 5Adde t%ﬁtgls maskin other effect, nameé

t ma
ABT TR tha BRI BRI R R L s ABRrgeptact
pahvisigiftiff; fraschiighdugingurdngovahoryatherr mabementyofribetovater the

etguhfdhedpolding elementy 2 maytin faot M'Y@%@gﬁéﬂﬁ/p@#ﬁé@é%e
OX|deI ayer formed qn the |rstw fer 01 or.optiona, the

B T G e e BT ALEARE RRORRLY o the
cma@ﬂ@mzw&mm@aaing@weme oxidenivies Hamltderms near
regiensodt obhiaserond walgrAe khmieryriotrelive oxide layer, these
regions are qiregtly subiected 1o ie chemig E&%R&%Q@F%ﬁﬂ M no

i) S

solution during the thinnin or chémical trimming s
cheiipteslivechifgolare ciraetiegRirsareSine! Qie‘%‘r@p@@@%oh@ ek Shamical
Traa’ma@ adddy, 214Be2TMGHIEDIZE4D HaviedhtissbEwanrobgeavedornctimmical

o anda;is’t%BZ %@%H@ﬁﬁﬁ@seé%gﬂﬁgct%t?&@ RS2 134 i so’ﬁ'@%i%h é:hen

TR GBS el Efoen o ur Pt S0t Rave thus
been observed on the second wafer 202 in the positions of the contact
regions 213A, 213B, 213C and 213D, respectively. The larger the regions
not protected by the oxide are, the greater the etching effect of the TMAH
sotution.

These surface defacts generated on the edge face of the second
wafer 202 are prejudicial for the reasons aiready mentioned above.

For this purpose, the present invention proposes to carry out an
anneal in several steps, shifting the structure on the support between two
consecutive annealing steps so as fo prevent the appearance of these
nicks especially on the edge face (or edges) of the second wafer.

One particular impiementation of the annealing process and a
first process for fabricating a heterostructure according to the invention
will now be described with reference to Figure 3A to 3D and 4.

As iliustrated in Figure 3A, the first wafer 301, having a top
chamfer 304 and a bottom chamfer 305, is firstly bonded to a second
wafer 302 that also has chamfered edges, so as to form a composite
structure 300 (step E1).

In the example described here, the first and second wafers 301
and 302 are made of silicon. The wafers may however be made of other
materials.
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These surface defects generated on the edge face of the second wafer
202 are prejudicial for the reasons already mentioned above. For
this purpose, the present invention proposes to carry out an anneal in
several steps, shifting the structure on the support between two 25
consecutive annealing steps so as to prévent the appearance of these
nicks especially on the edge face (or edges) of the second wafer.

One particular implementation of the annealing process and a first
process for fabricating a heterostructure according to the invention will

now be descripedfvih retekencedo FRgige At 3Rantd. warés 302 may

ill in Fi I f ' fer. ;

2 e 5%%?5!@3@%@%@5{? o2 R TR BB, Tl pf Bce
hd8¥rakiteredi e dNssNes figtsRR)a Eoriisie¥fder /R DG 8RR EPf the
Infditeriexdmple’ @SQTibadtheyer ttedotstrand second wafers 301 35 and

302 are made, %é”@%ﬂnﬁéed@%ﬁ%@%#éo%ﬁ%%@%% obathied using
materlal .1 The e

, rst wafer 301 and/or t econd wafer 302 ma
e BRI HOMEEl B DOVAES BRR DOER D AP L TeiS may
lapds( et ghwgagidthe figures), in the context, for example, of the
fabrication of85Q! IRUliilaxer SHdaiRSI be srpmte dasetibrd TRTeen

the wafers are as bled using direct bonding, However, as indigated
A0 8&%&2%&? PR ot ety ko peheigie POt EP Shown at
sHéWsestdfe Matoalfitke \WefRpotite SRUGRREBEO fSsePREIIBNE stdédf or 2
thadikgt wafer 301. The reference position "B" shown at 10 the edge of

the first wafef, 30 r r r \ T :
e oL SRR Ale LA SR 3 e
thErR5u PRy EhEnioHts PAISING: BRI ABS4RA 333 F0t Hie'hataer 312D of
arththiideroblactvathitbe tontauactgiits §1SA0BIRE, Ehi@k3CGiand 3138,
313D respesvely v@%@éﬁi\\@k}’ aenetatay erMaEd eRIcER 3B hfidhe 313),
secF;])nd wafer 3 Z\}fifl—i’% h% §2<ar§£%jthe contfi\ct r%%llons %121 are dIStI‘Ie%ﬁ(gd
alBhd te EB L L ecBha S3ezample, 106 SRNEEHS T59 are
erfisizifelthe som@chregiigs dfdihg fecand wartredddckside of the second
wafer 302, fp{gwapaplei 28 AHssEMNROSHREHGR U300 RAd ItebRiter being
Shpae Ig?"eé‘ '8°§d %-@B QYEEEN n8t\%e%§ri%ﬁ?z°ff§r9“i%meﬁ‘é (not
ShOWN T the Igu eas?) al Qw?n K fitst anneal to be carrie St Biv the
composite stUEtGREBOGIE SrBHANLANEr techpidfodbhate (Biep paced
in an oven or any other piece of equipment (not shown in the figures)
allowing a first anneal to be carried cut on the compaosite structure 360 in
an oxidizing (dry or wet) atmosphere (step E2).

In this example, the first anneal is carried out at a temperature
T2 of between 1000°C and 1200°C. This first anneal serves as stabilizing
anneal for the composite structure 300 since it allows the bond between
the first wafer 301 and the second wafer 302 to be strengthened.

This first anneal furthermore allows an oxide layer 310 to grow
on the exterior surface of the composite structure 300 and in particuiar on
the exterior surface of the second wafer 302. The expression “exterior
surface of the second wafer” is here understood to mean the entire
surface of the second wafer apart from the bonding interface.

The principal objective of this oxide layer is to protect the
exterior surface of the second wafer 302 from subsequent chemical
etches, especially during thinning and/or chemical trimming operations on
the first wafer 301. '
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In this example, the first anneal is carried out at a temperature 25 12 of
between 1000C and 1200C. This first anneal serves as stabilizing anneal
for the composite structure 300 since it allows the bond between the first
wafer 301 and the second wafer 302 to be strengthened. This first
anneal furthermore allows an oxide layk? 310 to grow on the exterior
surface of the composite structure 300 and in particular on 30 the exterior
surface of the second wafer 302. The expression "exterior surface of the
second wafer" is here understood to mean the entire surface of the

sgs:on_d Wa;?{]rﬁﬁﬁg f@;@ethﬁ bQ”éP@ﬁ:é@Bfrf@ﬁeiabrtcatT @IW mutt;idayer
0] | SO a | r Xterl (0] n
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se ue Eechgmical ches esp ydu?ng InNin
an%ﬂéﬁm{@lﬁfc@%%ﬁﬁ -operations on the first wafer 301. 12 In

the case of &pracebe firdakncatiing BEO! Eaumlmngt@ugweh@emwsito
'a%‘Eﬁ}%Qr usptproed MaVeeash A tg&%’%?%?dlfor Fanple o 0%% REY-then

Once the first annealing step E2 is ¢ the composite 5 structure
SRR SBmOVED WP BCHEART oGS & S RSB RSB0
entiparéxievior Soefagetiche egomoStedstiisthibatadoaipeyt frematige of the
cogdashregions 344 distributed along the edge of the second wafer 302. It

hould b hat f the fi f i
contact with I HOHLP RS e anREEF R s Aa T Lat et Bgpatso
hav@ Mﬁf&@&twgfmkhﬁﬂ@i@raﬂﬂérﬁmethﬁsﬁaﬁﬁélamﬁgtbt@ﬁ@& thesexegions
ilugtatesh i fig wioRC:leeosaianagite stiuctie HA0 anidsihgldaigsthen
shifted by roggp m; Ho gpIRdemiged s ?@;g%&%ape%s {0 the

holder 312 |s rota on m?g be carrie manua Iy or by
et o@D (Bt By foPES@RipIE)inpReangle 6; with
comsqmeajm mrmnmmokw IS stesitibhrddndtsdtaldens 332 iba sendad out

porﬂHH!]a?igngB?”)b\?ffﬁ%Fr@y an é‘ﬂ@éﬁn%l Wﬁﬁtr BRRRSL %W&g;rgﬁoé'l r for

out, the cont

th tat
(CSIRIIED 61 RENCEELACAICH 2 e A URGBPI EERB i PRce”

holdiagrelersepesd sition angularly offset by an angle 8, with respect to
the first position (Figure 3B).

Once the rotation has been carried out, the contact regions 312
of the second wafer 302 are no longer in contact with the holding
elements 312,

The angle of rotation 8; is therefore chosen depending on the
geometry of the holder 312 used and, more particularly, depending on the
placement of the holding elements 312A to 312D along the edge of the
second wafer 302,

In one particular implementation of the invention, the angle of
rotation 8; is between 40° and 90°.

In the example described here in Figure 3C, the composite
structure 300 is turned through an angle of rotation 6, of about 40°,

The composite structure 300 and its holder 312 are then put
back in an oven (or any other suitable piece of equipment) so as to
continue with a second annealing step in an oxidizing (dry or wet)
atmosphere (step E4).

This second anneal is carried out at a temperature T3 of
between 900°C and 1200°C, for example.
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The angle of rotation 61 is therefore chosen depending on the geometry of
the holder 312 used and, more particularly, depending on the placement
of the holding elements 312A to 312D along the edge of the 25 second
wafer 302. In one particular implementation of the invention, the
angle of rotation 61 is between 40 and13D0 . In the example described
here in Figure 3C, the composite structure 300 is turned through an angle
of rotation 61 of about 40. 30 The composite structure 300 and its holder
312 are then put back in an oven (or any other suitable piece of

Eec?uipmen? ?%Sﬁéﬁﬂt@?k%ﬂggh@as%éﬁw awglmégﬁreiﬁwélgoe@d@%m on
orwet) atmos re e . . IS S nd annealls carrie

o S RS ST oF e 0000 1P B A 02
THiS S ch@4HRBaANNG fefsibieanesais Bigdaaklae wigresnenahdhe holder

foBmer (mokigiged) pantasct negiondFktofdgicecopdavaten3dogSuskidiving
oxcqu%t&r%il% ssible because the holding elements of the holder 312 no
longer protéct the contact regions 314 from the oxidizing 5 atmosphere.

As necessaryS t(RRESEINd U ESFRISRSRYIFRE #lesalive Bigrrurface
regfotreaiiefsstiviate figgilvwhaalé ngbmtact withahasupptivttB22support

dusing dae HestannralineniamE toPE XA ikigRguUId be noted that it

is not neces?lgr to row an ?_éléjetl Ia,ger gpﬁhick as that tgér)own during d
the first stabifiz ORifg GBp IR sEedHet dITESRAD st ERWh&) pide
copfigtres thickatotfurhusoayedarfag hendredstabifizingnasieslingisiap. The
th@é@éﬁf@%@@@@ﬂg%@%@%ay be toihgGeRiey QEQ@W%f%yer. a few
farieaying 28 S0l mulilave ssiue Jor example, e seqond appealing
step E4 may be cafried ot at 15 a temperature T3 = S0 as to form

an oxide laydh dh6uC8tRKnahisk RIPERESdivnbbisRittGegidirtE1 multilayer
Afteribeise fondamplalinhstem bl anmditiedosepiEthampresentraadhrit at

endirg, EFEJEu?fHf%%ob‘%‘c@ﬁféﬁp&éi%Sf&?ﬁ”%%%%@@?a%P%HSH@%@@ nm
the entire exterior surface of the second wafer 302
thick on the former contact regions 31i4.

After the second annealing step £4, an oxide layer is then
present on the entire exterior surface of the composite structure 300 and
in particular on the entire exterior surface of the second wafer 302
(including the edge of the second wafer 302)

In the exampie described here, the process then continues with
the hybrid trimming (step £5) and then with the thinning (step E&) of the
first wafer (Figure 3D).

The hybrid trimming operation (step E5) comprises 2
mechanical first trimming step followed by a chemical trimming step, as
explained with reference to figures 1D and 1E.

More particularly, the mechanical trimming step allows the top
chamfered edge 304 tc be removed from the first wafer 301. Once the
mechanical timming is completed, the annular portion remaining on the
periphery of the first wafer 201 is no longer protected by the oxide. It is
then possible to continue with the chemical trimming of this remaining
annular portion using a chemical etching solution, this step allowing the
bottom chamfered edge 305 to be removed from the first wafer 301. In
the example described here, a TMAH solution is used to etch the silicon of
the first wafer. Other chemical etching solutions may however be
envisaged, these being chosen especially depending on the composition of
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20(including the edge of the second wafer 302) In the example
described here, the process then continues with the hybrid trimming (step
E5) and then with the thinning (step E6) of the first wafer (Figure 3D).
The hybrid trimming operation (step E5) comprises a 25 mechanical first
trimming step followed by a chemical ttifnming step, as explained with
reference to figures 1D and 1E. More particularly, the mechanical
trimming step allows the top chamfered edge 304 to be removed from the
first wafer 301. Once the mechanical trimming is completed, the annular

p%@ﬂtﬂmwg@&mﬁrﬁ@ PRfipBaRimEHedirst NaesR0%dH NAINRREWN to
prﬁ?tected t? r# then possible to continue with the chemical
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ca@speaiMHkotatothevdibikrioxtioto diossckitlen pottentrcois dsedexposed

The,exidedayse 3:1‘&%%@’@%&@ cts the entire second Wafer 302 from

the ch tch i ted d the ch It

rom chemicTERHEE tﬁaﬁ%ﬁ%ﬁﬁ% FRUrRER et oo 1

styyRfeiudng thdlTitashiivpofanaleomisosiy sorb@ireo(appetrisyraating 200

th?sféb@@ﬁmﬁmfﬂcfmﬁéﬁmiﬁémm ﬁépﬁﬁfﬂ prel@seehinedidickness
ianefulen, Qaoe e rmmnoaRcion g Bee saied el e Wb
arer hinned I an analogous wa MposI ruc

ZOW(H@beB)QWUQiﬁ traiasfeneaa Qi%miqiﬁ\ﬂ% A ﬁ?@éé%ﬂﬁlﬁ@&w%n the

thighnsizieiaorted mstitve sktond wafdr80d s, thickpdssrpaseittamfered
re@ﬁgéng about 10 pm for example (Figure 3D). This thickness is
mea3sured between the th side_and the bottom side of the first wafer,

away from tRNEHSHRXEH REH58N 2NNSAathBFASESHBAROF SREHIE RN Rg=s°
prﬁnreﬁatm‘rmmaoheqemsmmrefammqmamaémsmmﬂmamkﬁrdmg be

t%@g&g@@%@/@w@f@%é@t@t esefilped @Aﬂaor@f@W% tg Flgfures 5A to 5E
st water SO0 HATGHPRO T e el SO Gebsaad e zn e
in fiRskt wmé%dﬁed@%ﬁﬁpﬂgé@muémcéﬁsbm@rsmdﬁﬁ@*ﬁéedf ifs s 3A
Inindeigon, finetisarivaterdrndrisar eferaliyrapthwagon eomprisig ies sides.
b%egqeﬁ%ﬁt'ww %’é%‘? n ”ﬁé&%&’é W%%”%?%QP&Q BFnprising a
example, 10 d burie ayer OF silicon oxide or sillcoh Aithide of

buried ' insulating layer (not shown in the figures) corresponding, for

example, to a buried layer of silicon oxice or silicon nitride or,

alternatively, to a multilayer stack of these materials.

The second wafer comprises a reference position “C” on the
edge of one of its sides.

The expression “microcomponents” is understood here fo mean
any elements made using materials different from that of the first wafer.
These microcomponents correspond especially to elements forming all or
part of an electronic component or a plurality of electronic
microcomponents. They may for example be active or passive
components, simple contacts or interconnects or even simpie cavities,

The first wafer may especially comprise microcomponents in the
case of 3D-integration that requires the transfer of one or more layers of
microcomponenis onto a final support substrate, or even in the case of
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25alternatively, to a multilayer stack of these materials. The second
wafer comprises a reference position "C" on the edge of one of its sides.
The expression "microcomponents” is understood here to mean any
elements made using materials different from that of the first wafer. 30
These microcomponents correspond ekpecially to elements forming all or
part of an electronic component or a plurality of electronic
microcomponents. They may for example be active or passive
components, simple contacts or interconnects or even simple cavities.

Theafﬁg%wﬁgr 'Zﬂ?&’u&%?eﬁ@”‘v‘b?o@%b’iﬁ@i@iqwcﬂf@p@ﬁi@ﬂé%ﬂ@w%%%%ﬁsid&
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trdRstermingtcie Beds rudiciansidhe edabasadneat dreatment according to
batksidedhuonnated inggetsisefopassemplhdiosusglitiairocomponents

are present Elt?féh@ %%EBﬁc?%ﬁB%d’Y . %f%hgn%glag?&%ﬁgvﬁaﬁ%gﬁjocess

according to the invention. IS 1S theé case for example for_cavities.

t
thi¥f B8R EHIBBdTERTIaAOEnABY ABdERIFRFRS Y Rigceld of the
invention i§ SaepedEddt, drily amthe sk cbifidnihfet®2. from 3@5’51 Eiand
anchE L3 JiferBRr el HaModoPeHE2 sED AN rdhereSRECReribIRt: first
o%the second nger 502 undergoes a flrstcinneal {ollowed by & rotation
a

Bl OIEMe B, S BRAIeT ALl cb kP R 80588 wafer 502 is placed
on a holder (fiyereBR)sid difessanpealingttepSBll itcapiosadiziry a holder

?WF?@W@Z'%BS mgfiéof“@w Qﬁﬁ&liﬁ@ct@féb\fﬁfl%riﬁogm ip,aniAnaleaaus MRYe is
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analogous way ithustestdcBidedgubed@ptive second wafer 502 is then rotated
through an angie 8, with respect to its holder (step E12}, in an analogous
way to step E3 described above.

Once the rotation has been carried out, a second annealing step
£13 is carried out on the second wafer 502 in an oxidizing atmosphere, in
an analogous way to step E4 described above. This second anneal is
carried out at a temperature T5.

After steps E11 to £13, a protective oxide layer 510 is present
over the entire surface of the second wafer 502. This oxide layer covers in
particular the regions of the second wafer 502 that were in contact with
the holder during the first annealing sten E11 (figure 5D).

Next, the first wafer 501 Is bonded to the second wafer 502
(step E14), so that the microcomponents 503 are located at the bonding
interface between the two wafers (Figure 5E). The wafer 501 may have
been provided with a smoothing layer (made of planarized SiC, for
example) so as to supply a more suitable contact surface.

In the example described here, the assembiy is carried out
using direct bonding. As explained above, other assembly techniques may
however be envisaged.

The second embodiment ensures the microcomponents 503 of
the first wafer 501 do not undergo the first and second anneals of the
process of the invention. This is because the high temperatures that are
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Once the rotation has been carried out, a second annealing step E13 is
carried out on the second wafer 502 in an oxidizing atmosphere, in an
analogous way to step E4 described above. This second anneal is
20carried out at a temperature T5. After steps Ell to E13, a
protective oxide layer 510 is present oér the entire surface of the second
wafer 502. This oxide layer covers in particular the regions of the second
wafer 502 that were in contact with the holder during the first annealing
step Ell (figure 5D). 25Next, the first wafer 501 is bonded to the second

waiebhid (slarflinssethatteamiciecamprnents B argincateatthethe
bondin&interfa}]c%g)e% en the two wafers (Figure 5E). The wafer 501 may
de

have been provided wi I a smoothing layer (made of planarized SiO2 for

example) solBs WisupIgRIRIRDSUHABIRE cHHERt uiaerefantn Mge Protective
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envisaged. T second embodiment ensures
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urkigalidastens bt drheal MalBReahatybetivis ghpgen In particular
strengthemingtthiz v tetvedortoefistwerfer 503 andiibefissicorafandion. it
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annealing stdp<LEfl SHAEA'S. FReTdRPeraire F 6N KNG R R ﬁgﬁzﬁ@ul%}@
sotherteautathmaigeothenipivtoedingo meats Busab (i tisoatepSoliowds by
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tritrheRiaiaR0d SeRctverig ERERECé the buried insulating layer of the
wafer 501. Arheptansd trapenirgl stepifhk Yier tirtiraingthece of the second
wafer 502 to be effectively protected from chemical etches especially
implemented during thinning, and optionally trimming, steps.

Moreover, in certain cases it may be necessary to carry out
more than one step of shifting (rotating) the composite structure so as to
allow all the regions of the second wafer and/or of the structure that were
in contact with the holder during the first anneal to be oxidized. This may
be the case, for example, when the contact regions represent a
substantial portion of the edge of the second wafer and/or structure.

According to another implementation of the annealing process
of the invention, a first annealing step, conforming to step E2 {or E11), is
carried out straight away.

Next, N rotation steps (N being an integer greater than or egual
to 2), each rotation step being followed by an annealing step analogous to
the second annealing step E4 (or E13) described above. Each second



20first wafer 501 may then be carried out. The oxide layer 510
allows the entire surface of the second wafer 502 to be effectively
protected from chemical etches especially implemented during thinning,
and optionally trimming, steps. Moreover, in certain cases it may be
necessary to carry out 25 more than ohg step of shifting (rotating) the
composite structure so as to allow all the regions of the second wafer
and/or of the structure that were in contact with the holder during the first
anneal to be oxidized. This may be the case, for example, when the

Coat@féaﬂﬁ%og&be@%%ﬁm@ﬁé@%@ W%ﬁ'%@éhgﬂw&h@é&c%ﬁte of

er and or structure,, 30 Accaor. ﬂlr@ other implementation of the
FSJ@Q?H?tH%a ﬁg eallng step, conforming to
step E2 (or En) igs @@m@n@@@&bﬁghﬁawﬁtﬁ shiftingekerN ebtationastepaling
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gor 'Eh%? %%st}&ﬁ’ 5935110@8}%?55 ;0{?7% m% % 9@% 2aling < Fé) the
r

escn ove secon anne

8838@‘7’0%51’9 &aa@laﬁér%mm&t@tmﬁbre@m@@éﬁtact regions
that are still unoxidized. It is also conceivable for the shifting step of
the annealing process of the invention to comprise shifting the structure
relative to the 5holder in other ways, such as a translational movement for
example, the latter possibly being combined with a rotational movement.
18 CLAIMS 1. Process for annealing a structure comprising at least
one wafer, said annealing process comprising a first step for annealing
said
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5 structure in an oxidizing atmosphere so as to form an oxide layer on at
least part of the exposed surface of said structure, said structure being in
contact with a holder in a first position, characterized in that said process
furthermore comprises: a step of shifting said oxidized structure on the
holder into a second 10position in whictBthe region or regions of contact
between the structure and the holder in said first position are exposed,;

and a second annealing step for annealing the oxidized structure in said
second position in an oxidizing atmosphere. 152. Annealing process
according to Claim 1, in which the shiftiggistep comprises rotating the
structure through a predetermined angle relative to said holder. 3.
Annealing process according to Claim 2, in which said angle 20through
which the structtiieCRSFotte B0EAK G e3s HiTtHE e PRy hieftiFeen alodeart one
wafer, stidracesslite] BRscalingaieiSrastICitte SemTising aesien osaid
banlipd Adist weaLin A Seanilusplsl. GhamClerizshnihalsald BRGCSS o
25turthermore comprises annealing said hetéerostructure according to the
arlREaliRgbretEs sXRRERA PRy She oTaidaRiiEares Sald StruglpsReieg in
focfeliscatvithaahietédestiuc Uuiesacumiting, tohGranted zat vihithaatdaidsprowess

ofﬁh%ﬁgpﬁwj%gcg};ﬁeﬁééé:‘arried out after said anneal: 30- a thinning step,

for thinning said first wafer; and - a,chemijcal trimming,. step, for trimmin

said first SFEP. O STTing 1G0REER SEHEKHG ST WEAE DSIFGEHD © Second
comprisimpsitirepiof bimdinghe firspieatepnoragiessndf wesfaract between the
Charé}“%ﬁ%ﬂ@r@‘éﬁ@ﬂaé@@ﬁf@%f%@qﬁ@ﬁbﬁﬁmﬁ’@?@%ﬂﬁ%@;%
bonding %tesgtgﬂa%ar{f’?eqaﬁﬁ'gd &%%0%(?_ annealing the oxidized structure in said

second position in an oxidizing atmosphere,

2. Annealing process according to Claim 1, in which the shifting
step comprises rotating the structure through a predetermined angle
relative to said holder.

3. Annealing process according to Claim 2, in which said angle
through which the structure is rotated during the shiffing step is between
40° and 90°.

4, Process for fabricating a heterostructure comprising a step of
bonding a first wafer to a second wafer, characterized in that said process
furthermore comprises annealing said heterostructure according to the
annealing process defined in any one of Claims 1 to 3.

5. Process for fabricating a heterostructure according to Claim 4,
in which at least one of the following steps is carried out after said anneal:

- a thinning step, for thinning said first wafer; and

- a chemical trimming step, for trimming said first wafer.

6. Process for fabricating a heterostructure comprising a step of
bonding a first wafer to a second wafer, characterized in that the process
furthermore comprises, before said bonding step, annealing said second



19 wafer according to the annealing process defined in any one of Claims
1to 3. 7. Process for fabricating a heterostructure according to
Claim 6, 5furthermore comprising, before said bonding step, a step of
forming at least one microcomponent in the first wafer. 8. Process
for fabricating a heterostructure accordifg to either of Claims 6 and 7,
furthermore comprising an annealing step for stabilizing 10said
heterostructure. 9. Process for fabricating a heterostructure
according to Claim 8, in which at least one of the following steps is carried

oufaRer said IR iEnghaiieMaling HHYMUEGelR O IR IBESHF Higins 1

w%eg and a chemical trimming stép, for trimming said first wafer.

7. Process for fabricating a heterostructure according to Claim 6,
furthermore comprising, before said bonding step, a step of forming at
ieast one microcomponent in the first wafer.

8. Process for fabricating a heterostructure according to either
of Claims 6 and 7, furthermore comprising an annealing step for stabilizing
said heterostructure.

9. Process for fabricating a heterostructure according to Claim 8,
in which at least one of the following steps is carried out after said
stabilizing anneal:

- a thinning step, for thinning said first wafer; and

- a chemical trimming step, for trimming said first wafer.



