SUBSTRATEASSEMBLYFORSTRESSEDSYSTEMS Fi el d of the
invention and prior art The invention relates to the
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m croel ectroni cs or optoel ect fonics, such as silicon
or silicon carbide substrates. | n this field,

Funslit oS USRERIMENLSelR PRSI IBI STty |

same propert| es, in particular thermal properties.
Probl ens thus arise as regards stresses, both tensile
and conpressive, when the assembly is subjected to
pFigldof the\invantion andpaek@ite rises and/or falls,
sonmeti nmes over anplitudes of the order of 10000C. One
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Si, sapphiresilicon, germaniumsilico
(Sl - Geln thusl tield; qsubatrates gﬁelm bavei ta i be @S@ﬂ)bled together.

SiHoviRr % %[lb%t?é’té%%?“rfoﬁt BBl tlﬁ?gftrﬁ:es%e properties, in

e no

P PR AheraL DrapeRE| B BIEMeaAee. 2t SagHF Giresses, both
t esrpdileednd vOmpLERSiveaindfen e as@nmy lisibgbjeogkdatd plyases in which
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bdi00Q°Gubj ected to tenperature excursions over quite a
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Descr i
SthYLtbﬁmeamﬁtﬂfé'ﬂa%b nmderf e effect o 4R dUreBsRs, Oafimay S|mply
I falfstio Z@Hy haV| ng f| rst and second assenbly faces,
notifs pluced @@Bed i_nto. éf} hi
second 9 es‘f '§§saé Sf U, @F i )sply sapphire-
t iticbac @eqarfnaamnd-smeonn(s:{(ié)stsilmoa appmtsudregalhunhmntnde (GaN)-
agﬂgaply face. The notifs produced in one and/or the

of said faces provide the substrate in whi
t hey aiQ@nepobthecsubsiiates iaydJtselfi beyan sserpblyref lﬁ‘éﬁl‘ély pejt may be

%ol MBre than a layer or a film.

Thus, a problem arises when assembling together two substrates, or a
substrate and a layer, or a substrate and a set of layers with different thermal‘,_ .‘
expansion coefficients, with the set possibly being subjected to temperature
excursions over quite a wide range, of the order of 1000°C or more.

Description of the invention

The invention provides a structure assembled from first and second
substrates respectively having first and second assembly faces, motifs being
formed or produced or etched into the second substrate from its assembly
face and/or from the face of said second substrate opposite to the assembly
face.
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assenbly faces. This type of structure thus enploys
nmechani cal nmeans or a nechani cal system (obtained, for

we@spha19 by etching or by pro%ci ng notifs) tPEL/EREN4/007632

absorb thernoel astic stresses<“generated at the
assenbly interface. The two substrat es can then have
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la%lé eyo €f can be fornmed fromgal|ium arsenide
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an ass@sbary emmpie,c anebef the substratesecarn def formed frorg silicon,

t
2 S i s Mol 0 e e o
B Carsenidas csaPRhiren SCONHISTENE: A5IGRY iR {upth gphosphide,

hgwm@m hittideabr SIRESYP Carbite. The st r ucture can be of

or *i nangi st Sibdlrdte GiEbe o ek nt &1 Fonfiisd 6 one or

pmorectbm Ryers, lkadh wntraastbnkhessgmf thestanged. § emicnatneters (um) to
gﬁ‘hnbféreéxérﬁéﬁe% H&XwEPVtH@gFéﬂsﬂbs&gf& £87 H¥a film or a thin

< layendn el Forfferm Swith thoSeEench subalrater an agserably Which can be
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e ot S st AERGERY ch the S K, ] 'GP OE REER, & taver of
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o oIS R S ), T PR o second

f PpstEates cesRechuely having firRd anct %@ng ?\h aces, motifs having
been produced in the second substrate. Said motlfs are elastic or are flexible
or provide the substrate in which they are produced with elasticity, in a plane
parallel to the assembly faces of the two substrates.

The set of the two assembled-together substrates can undergo a step
in which the temperature is raised and then dropped; the etched motifs can
absorb mechanical stresses generated during the temperature rise or fall.

The invention also provides a method of producing a film formed from
a first material on a substrate formed from a second material, the method
comprising:

- assembling together, as described above, a first substrate constituted
by a first material and a second substrate constituted by a second material;

- separating or fracturing a portion of one of the substrates to leave a

film on the other substrate.
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- assenbling together, as described above, a first
substrate constituted by a first material and a second

wWGamsoate constituted by a second nmaterial; -PCI/EP2004/007632

separating or fracturing a portion of one of the
substrates to leave a filmon the other

ARG SYEREBMERE vonc ot ons of the o
invention; - Figures 3A and 3B, also 4A and 4B, show

steps | E gh\“%el’ﬁr Ié‘fji(?ﬁﬁd QfSIﬁ‘JV\‘FHﬁﬁI% dr%‘c%f‘tf-% Invention;

technig description

t he i nvEGUres egaé! adfhedlso GA and 4B 6RAWiSERPS 1 NG Varialians of a
bguwa{getffact@g%gﬁmquéo Figure I A This concerns

assenbl i ng together two substrates 40, 42 which can

have different thermal expansion coefficients Co and

C2, for exanple a quartz substrate (expansion

DErplIs A scrinfidi of ibatenfiintatidh 6F BRE ihidorion,

-(expansi on coefficient 2.5 x 10 6 K'1) . Gernmani um

WXPa”@h@%s@@ﬁ o lfhb%@er@cldh &miéd mm%%é%bﬁé@ to Figure

Ban5|on c I clent 1 con
cdfbide SiC (expansi on coeff|C|ent 4. 5 X 10 6 K1) are

exanpl Thisoforeh®y apsembling togdther as. su'BS@radesf ey enchich can

<t PrBEAEBlerfiaP 3080t 2heirci o PROIGC Ry pvarpile @ quartz

| substrate (P.kpamslm coefiicient2s 1</mz3 Ki'y qur B$Ga expansion coefficient

B WRS? R EroRE ?ﬁﬁﬁgﬁ%ﬁﬁ?ﬁt% 7 A8 K-
anbl en ef@ﬁ'@‘é‘ﬁht (wansigin senfticieat o 6 4010 $KDan abémisn (Al0s,
t Bepansittl  edeffi€ient ay xh1oéikey fﬁﬁdt héifidon T @drbrieangiCe Qe&pansnon

e Rl o %ﬁ?e% 3 & ot posgblelnaketii
of oneThe chfﬁerentdmmtheaﬂmrmal eapalnswm hoefﬁclem Ibemeem Bubstrates A
falsﬂger{gcr 2 grn B%EP‘UEQ Eagedgﬁeiéﬁ%rl%f’ or ga&anPs CBI/ c) is
hl@mr@eﬁ deleyminednatoarebient tersperature, at @bopt A0PGios 253€e it is at
?!éb% 169 o?‘%):alea%ﬂ 29"/6‘&5 59°/@8€8mﬂi§ﬁtté e\'é’l%lt?é 45 i S
or med Eacrh Slma %ra%e 48r Ic'%n P Ehe ordeer se%raY hundred pum thick,
for example in the range 100 pm to 1 millimeter (mm) thick. ‘

However, as described below, one substrate can be in the form of one
or more thin layers, each with a thickness in the range 0.1 ym to 2 ym, for
example. Such an assembly can be used as-a device for forming layers by
heteroepitaxy.

In one of the substrates (in this case substrate 42), an elastic
accommodation layer 45 is formed and has a certain amount of elasticity in at
least a plane xy parallel to its face 43 for assembly with the substrate 40.
Said layer can be obtained by etching, for example by ion etching, at the
surface or from the surface 43. Thus, studs or trenches or any other
geometrical motif, preferably periodical, can be formed. Said motifs are
elastic or are flexible in a plane parallel to the plane of the interface of the two
substrates 40, 42. The resulting eIast|c1ty can be calculated by applying
conventional beam theory.
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fromthe surface 43. Thus, studs or trenches or any
ot her geonetrical notif, preferably periodical, can be

formed.Tha] 8 rABEHanfcaR6PstehPSt alSsaPhingrdernkhts & @eitcﬂgﬁical stress
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u . r d b | u
o g BRAR nothe &gt RY Flaure I THE Garisin £8 BidY absorb
adHES$Sn bet ween the substrate 40 and the substrate 42

\gh! ch flﬁ}er\t@mérfvérﬁatibh? shewhiif t)mgx%ﬁeorc,oéutEisgﬁfegﬁhﬁrl]igg saw cuts
| varl at,.on,can alL s SOr SlIresses. .
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c substzate, pefiningesticésiof sibstratst Hare addin; astressabsorising effect is

any ed.he other side of the substrate, defining

sl'i'ces_of substrate. Here again, a stress absorbing.
ef fect The ebhgdnen. hatiewest emalifs oaren preferatly nispeptechrie a two-

Pidrhenabhal peridart sattdri ot ih Wi dIBRpSPA2Es BBSWAh Figures 1A-1C.
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mandaspated aparf Ilaylarrl’rsi_ande SPGCE fhind pfes hob(ngd ?iht@t tfmcﬁ.lttStrate 42
| . e (0] ener at e

Yo beffEhAl S0P ol 8B BolotBrnt apkett = 7 5 ° O

subst r IheswocsubstratascA®<Erats assemibied nithefagas 4%%&&&1: face 41.

face 41n the &g BAFRqRE TAOW fhd AssérhbiyNR 8 ¥y! folecular

SEFER R R e e

wstibstrate nwith strefsheo fdyy modify bigred boadiag eftep] T particular as the

PSR Mol 0 P! S5 FRC b8 Stk BB (oy about

ekfffplfoy exampiedr.abl y again, in the case of highly

o) SSCPRIEEEAP Sl M Bodk SFIbpOOIAEH SHEEESthus with o
small contact surface area or a very reduced contact surface area), the
distribution of the trenches or studs can be optimized to permit spontaneous
bonding. To this end, the geometrical parameters of the motifs, for example
the width and/or periodicity, can be adjusted.

In order to obtain an etched substrate and to be able to keep the
bonding surface planar, it is possible to partially or completely obturate the
surface of the substrate prior to bonding. The stress absorbing effect would
be retained even if the entire depth of the trenches or motifs were to be
obturated.

In one example, if the surface is silicon, a step for smoothing the
surface of substrate 42 can be carried out in a stream of hydrogen to partially
or completely close the etching pits by migration of silicon atoms, as shown in
Figure 2, in which reference number 48 indicates filling the trench with silicon
over a certain depth h.
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di stribution of the trenches or studs can be optim zed
to permt spontaneous bonding. To this end, the

w@emswigizal paranmeters of the5m)t|fs for exaP@i/EP100€007632

wi dt h and/ or periodicity, can“be adjusted. In order to
obtai n an etched substrate and to be able to keep the

o, .56, 2l 2 AITHING SRR oot for
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trenchoped Es%rhbl?%ﬁod’éérn A8d ot ”acﬂ %l%‘n'iéﬂ“t i5 'fr;‘)révuded which can

further éxa

oRipepsb sttﬂssgs(bwmeyemgnhaaefqrxfmﬂ%fd RIMHBHON OS' etb&ams or studs or
S%ﬂ@@ﬁ‘ té tidhehés @a Qféﬁ’che§@eﬂnd@ ysthe @ﬁ@ Urelepthe effedt of the

\\j‘l@ﬁ Fﬁgtmze filling nmethod of the Shall ow

THISHEREIASHY 3YEShH or STI type. Such a nethod has been

descr i Wiwkn dssendstiagrthe two substiateh ), #Arorfduring ahy subsequent
Cﬁ%ﬁﬁﬁg@gﬂf‘%gh@ %séb@{&lécfrsuﬂgé%%“tgﬂﬁe'r%g@ "G Bhases are
acareiag | auth ANy vamatior in the quality & aslecpfetine two sudacescer one of

V‘fHéBN@ %Gb%él}%‘s%ﬁﬁ RE5&E tByth@DHt‘%P urfape/dt the other substrate,
Eor mat | on

Rbneaiagion, iscakih 4 TRG diiteisney If HBerTiab expafision geefficients, is
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 PEubhh BRbLRLT I At e e B ALY S PPt e
ri se phnygeiseadr falbhin terdperatureAwll causeathe twonsurfaces 40, 42 to
qéﬁétrfdé’glﬂ%r&% Md EQ@St toé\}%]nf\ fe tPe rﬁB sBr ﬁr@lﬁ“cl‘[jééqn a plane

es VVI respec er sur ace or 1
oﬁ@ﬁraélﬁbEtMQ th sulpstiaies-at i on is due to the

dl ff ef?ﬁﬁﬂs Ipartﬁdmaﬂvatheewmsn theaivol surfites .are aistérabled with
2% 7 T PRRAE) BeSBIR TSRS B L oBalRl ETRE Bl o o
sistgtovat as #ie “Smart-Cut” (or substrate fracture) method.

In view of this, the present invention also provides a method of
assembling a substrate and a film each having different thermal expansion
coefficient.

An example of such a method will now be described with reference to
Figures 3A and 3B.

In a first step (Figure 3A), ion or atom implantation is carried out in a
substrate 80 to form a thin layer 87 which extends substantially parallel to the
surface 81 or the substrate 80. In fact, a layer or plane or zone of weakness
or fracture is formed, which defines within the volume of the substrate 80a
lower region 85 intended to constitute a thin film, and an upper region 84
constituting the bulk of the substrate 80. Said implantation is generally
hydrogen implantation, but other species can also be used, as can
hydrogen/helium co-implantation. ‘
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Any rise or fall in tenperature will cause the two
surfaces 40, 42 to expand differently and cause a

wowsednt of the notifs or tregches in a pl aneP&YEP2004/007632

parallel to that of the substrates. This is
particularly the case when the two surfaces are

o7 Tt uBthad it 3 A el afe i bl
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f act e/ or ane or. zone O SS Or rac ur %
| macharical treptmantdercaNse factue Along tiePlRe Qrweakness 87. One

Séiaéﬁh R 6 BRAtdPNRIUE' 8 BeerBesdribeddadht aricesby . eAuberton-

bﬁeweofet?%g eg%ugﬂrt\&ﬁ%eé ¥ &ere Gy e sheSrilfe of micro-
geleetrahlcs?’hpdblmg\ed inrthednternationalblouroalhefr HigheSpeexl Ekeatronics

Tl et i 3P 0530 2R M3 TELS. Eare o cphrod arc

t hen aAsBI‘aﬁlEedf wealkeess cagabesobiained gy, metheds other dhan ion
Eﬁ bﬂ%t Chfmtqgeal ésﬁt?sfﬁﬁ(l)éé £} E?K @ Byla?éry dregéreug Usilicon as
Iope el satbauh ek sh i ELTBRNES by Sebied pofous Shiavers”,

bpmbeedm Bedfeuher@tg Ihterhdtional Syapbsim wrdSticomedelnsalator Tech.
Ve et adps) hd B2 PRRcal SAAkE, secfil foea5P (1909,

| nt ers(‘]themdemque&atttaﬁhé:hlm ther subﬁrMSoWIm¥ employing ion

fﬁ@glb fonsgnd WithdeP crEdtm pesi ;EJPé(né Bf—‘w&kné’és ffﬁé?%?é @Rlishing or

to cause fractu ong the plane of
wetghing tedBniquese exanpl e of this technl que has been

descri iypd stiuctite cbthined §s thatAF FigweedB.on- Herve et al

entitl gd S e BoNdiTy or SR85461 Rferfte BetwREn ¥hé SBbstrate |
82 (or its face 83) and the thin film 85 (or the contact face 81) it may be
desirable to raise the temperature to about 1000°C,

During the different temperature rise stages, the structure of the motifs
etched into the substrate 82, in particular their flexibility or elasticity, can
compensate for or absorb stresses and differences in variations due to any
differences between the thermal expansion coefficients of the two substrates
80, 82.

This is also applicable to a film 85 constituted by a set of superimposed
films. In other words, this aspect of the invention concerns not only a
substrate-substrate or monolayer-on-substrate system such as that described
above, but any multilayer system involving depositing layers on a substrate.

The structure shown in figure 3B may be used advantageously as a
substrate for forming layers by heteroepitaxy. Indeed, since motifs or
trenches are etched in the substrate 82, the thermoelastic stresses that can
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TBe suBerdheesl Mol eéi)ﬁﬂ el e%fe&lﬁn?n%f‘itﬁ@aﬂ%ﬁragﬁdand the

wihigheroepitadalt laygn;] Zanl belmhmﬂmimedknn$ﬁmnparﬂmn ikh a substrate not
chi ng techni ques e structure

pg{agﬁwe%‘ﬁih%f)ﬁﬁ of gFI gure gB To strengthen the

bondi ngnofievi©f &his) the e film 5 can seve asrreseadlayeafer gowing a
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t FssophlediSissere, Damixg suh@@ﬁ?&}?@a X h@éﬁﬂe? Ilm &5@ qanSS@rve for
bc?mg héteréetp'taxiauravefs‘ sudheas"@éwf SL}ng; n’gedr SIt Ryehs
supstr Jd DI

S0 F Jitandd REILBEHLAY 53 Nhd LEHcBh bk 8o wie the thin
diffimer8ndesai ruhmarmamocwstaﬂﬁue tsilicany caibidesr lageesfrom which a

?@%@%@Pﬁéﬁgﬁsgga&s@m@n é;{'ig g&gﬁéq CAc%gfcﬁngfto ?hﬁtrféxbxample
85 e dhisx filnu85dcayy be aecﬁa%flaw;ﬁ;awwgo@ea saadnigyer for performing
Owbﬁﬁoemthsé@l fdWth mla yets bR smmafratw concerns not

g;sileﬁ]%ﬂg)?ﬁlégt& hai)% gat ?rbcgff gﬁnﬁ, t‘%g SH m%o %he substrate
mg2t ¢adrelye foraest eiched Vidnv ithe sddace dh lwtgcﬂl abetmn ¢ihma85 is bonded
o 83fdeted §BZ’§§E%§ & ol Hebagdste $iftice g s 4n).
by het diheefliin £itm. 8b rafewell as subseaitant Jayerst whichhean deeformed
e‘tﬁé}‘é@n r@ae& HSvéHQﬁkaﬁémﬁelﬁ etrﬁﬁ%é loet Eﬁ?i@? ng. Stresses

that c ener at e itaxi a

or ero
| ayer ation o the, methost 15 SH606: IOUTER GHA8nd G rReference
eln@merals; wisich f drex idankicaly toribiose eshown tif eFiguis Brateit SRith the :

b fs e [ rowh o
bl R e el e aL R AR MRS T efthea mori
espraagirens poadudedi inrthedubstrates 80 sntemdedandprodace a thin layer 95
h%h%@%’ék%ﬁ?%@l{)stl'ﬁéejz can be m.nim zed in conparison
with a_substrate not o )
4 The techniques for preparing the plane of weakness and assembling
the two substrates are identical to those described above in connection with
Figures 3A and 3B.

The motifs do not appear in the final structure (Figure 4B), in contrast
to Figure 3B. The plate or the substrate 90 can then be recycled, for example
to transfer a new thin film to a further substrate.

This means that only one motif etching operations needs to be carried
out for several transfer operations.
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expansi on coefficient. The assenbl ed structure, nanely
substrate 82 with the thin film 85, can serve for

grow ng het er oepi t axi al Iay%ﬁ_Nﬁgch as @GN, AIN, InN
or SiC layers. For instance e~substrate 82 can be a
silicon substrate while the thin film85 is a thin

”DnOCfHStA' Etrﬂ?tu?é' é§§éﬂ1t§l§(‘r’| bfE 'é‘yfﬂh fafn%ma"‘@uggtréte (85, 82)
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AJE%RQW% lythavinihafisst t«b@awal expansiort ! oefficientapg acsacopd thermal
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B LBl e T 4GB B Bastorat Bl sybstrate

t {82) udaid naatifs &Ringpelastic foprbeing éexibéd it apland arallel so ¢he first
O%nmeftg%a I%Es«%rﬂblglf% dn 85 is bonded as illustrated on

ure € opposite surface (see figure
4A) The thin film85 as well as subsequent |ayers

Wm ch qan aeuétarérsecdra BRNClEmY 1N#Y Qe Mé@ﬁﬁa@et(&hed into
ﬁ &% flm&b n§l¥u£%var|atlon of t
§§ﬁH ratg fEorg fhe #sseMBI FULBCeRef er ence nuneral s,

V\,hl ch are identical to those shown in Figure 3A but
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thin layer 95 on the second substrate 92. The
t echni rghues for preparing the pl ane of weakness

assenb tryrdureeccording ta ey qne:of elaims t40 3 in wmf@ethe motifs
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CLAIMS 1. A structure assenbled froma filmand a

substr %t A gt%usétu?éz )according to any one of claims 1 to 5, in which the film

and the substrate have thermal expansion coefficients that differ by at least
10% at ambient temperature.

7. A structure accdrding to any one of claims 1 to 6, in which the
substrate is constituted by one of the following materials: silicon, quartz
sapphire, silicon carbide, and glass.

8. A structure according to any one of claims 1 to 7, in which the film is
constituted by one of the following materials: gallium arsenide, sapphire,
germanium, gallium nitride, silicon, silicon-germanium (SiGe), indium
phosphide, aluminum-nitride, and silicon carbide.

9. A structure according to any one of claims 1 to 8, in which the film is
in the form of a thin layer (85).



respectively having a first thermal expansion

coefficient and a second thermal expansion coefficient
waobiosiodid fers fromthe first,,and respecti vel pCTYER1004007632

first and second assenbly fac%s (81, 83), nmotifs being

formed in the substrate (82), said notifs being

elastic or being flexible in a plane parallel to the

first. and second assenbly faces. 2. A structure .
accor ditah suciuse acaording tenclaim Onén mibtich thexthicknassad the thin

gwgigmt@%ﬂ% n"\%nztﬁ\'ﬁ. assenbly surface. 3. A

ucture ac toclaiml1l or claim?2, in which
the notifs are etched into the substrate fromthe face

5 oppositie AQdite fsrs@epusitiri rigtedals 83) -he@erogb'iaxwwnemin said

oS Roiehs Y sPUERTe 2EcidlRy fa by ng P stiS R tofo.
subfs;r ate are atrl e?st parti al I y obturat ednat t he _
sur 256 RmAroh' 5 1#58ud6 4 Adohied oS it Fkrd on -
ofubstretr-fasmeg fremva sepond rpateriabGomprising:according to

10 20Y Or asSbrblib hocthb, fst bild Seoil bitatfatbetgu b2 respectively.
g Sfroh i PavsIah GBIt S BLserD then el expansion
s¢oeffidients whichr diffegs tfrorantheoiestpfand acésmeciivdfalq Raving first and

t €,d<S NSL i e :
P A eRhE Ak, SLIH VGG bt B odkherormed in the
s$elcond rsubstrbtel €82)arsaich matifs bﬁingb\elﬂsﬁadil‘ugémﬁcfd@ﬁblEn@ a plane
t i t ' tch the filmis

15 c%n@@ttgﬁ E%?Igi/t%orﬁleg%fo ﬁ? efeésgrgmfo‘fva\]dﬁﬁ, material . I‘(ﬂal [ium
ar seni-oﬁ@,pagétﬁtgqarr@ﬂlearq?aon%ﬁf t@%ﬁﬂbéﬁwﬁ%% @Wén ng one of the
sdUbistrates, $ ldavery Blen (85) onTtHeSotRe) subsisatem phosphi de,
alumnumnitride, and silicon carbide. 9. A structure

according to any one of clainms 1 to 8, in which the
film ik3.iA méetbod @coording ta klaimi 13,dn wigish the.twa substrates have

20 g‘?iﬁgﬁée“f{tﬁﬁﬁﬁ@%’g’?ﬂ%h%Oetfﬁé'éntg' in which the thickness

sin e range 0.1 nmmto 2 mm 11.
A device for depositing materials by heteroepitaxy,

wher ei ﬂ.%hﬂaftﬁé’cly bé@r@l{@%i diﬁm %’% %r?e\iﬂﬁ%&gﬁ.}gr@ﬂh!thr’cﬂe set of
e tien goaembRAToBREs Sutiates | vaieTheEra oo, in, which the
temperature is raised. ‘
25
15. A method according to any one of claims 12 to 14, in which the two
substrates are assembled together by wafer bonding or by molecular contact
or by adhesive bonding.

30 “ 16. A method according to any one of claims 12 to 14, in which the first
- substrate (80) includes a zone (87) of weakness.

17. A method according to any one of claims 12 to 14, in which the
second substrate (80) includes a zone (87) of weakness.
35
18. A method according to claim 16 or claim 17, in which the zone of
weakness is produced by forming a porous layer.



substrate forned froma second material, conprising: -
assenbling together, first and second substrates (80,
w@2)osnespect i vel y having a fingt thernmal expanBCDEP2004/007632

coefficient and a second the | expansion

coefficient, which differs fromthe first, and

respectively having first and second assenbly faces

(81, 83), in which notifs have been fornmed in th

second9s doanethed acemyingsta dlaimtiG or slaimgl Al laswh@hothe zone of
Ce{ %X;bl%H@céc;‘ b i it ASlaReftivhliato fe firge sibdtrdteand

secon assenb separating a portion of one

of the substrates or thlnnlng one of the substrates,

to | e0e Aanfethod é&@rdm tohelaipt H2y irs winidhr separatién oAthinning of

SRisooh et BelrofS b Rofiel QUi pbRn MY Flsicind:

coefficients. 14. A nethod according to claim 12 or
claim 13, during which the set of the two
assenbl ed-t oget her substrates undergoes a step in

whi ch the tenperature is raised. 15. A nethod
according to any one of clainms 12 to 14, in which the
two substrates are assenbl ed together by wafer bondi ng
or by nol ecul ar contact or by adhesive bonding. 16. A
nmet hod according to any one of clains 12 to 14, in
which the first substrate (80) includes a zone (87) of
weakness. 17. A nmethod according to any one of clains
12 to 14, in which the second substrate (80) includes
a zone (87) of weakness. 18. A nethod according to
claim16 or claim17, in which the zone of weakness is
produced by form ng a porous |ayer.19. A nethod
according to claim16 or claim 17, in which the zone
of weakness is produced by ion inplantation into the
first substrate. 20. A nmethod according to claim 12

in which separation or thinning of one of the
substrates is carried out by polishing or etching.




