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1 SUBSTRATES FOR STRESSED SYSTEMS Field of the invention and
prior art 5 The invention relates to the field of substrates used in particular
in microelectronics or optoelectronics, such as silicon or silicon carbide
substrates. In this field, substrates ofter} have to be assembled together.
10 However, such substrates do not necessarily have the same

properties, in partic@gg%gﬁﬁrﬁﬁ.@%%\?;’ﬁagnse as

regards stresses, both tensile and compressive, w e assembly is
subjected to phases in which the temperature rises and/or falls,
sometimes over amplitudes of the order of 1000C. 15 One and/or the

@t@ﬁ%ﬁwm&?ﬁamﬁaed (for example by the

appearance of cracks) under the effect of the stresses, or it may simply
be destroyed. Examples of such assemblies are GaAs (gallium

arsenidEsiinaspione-relntes, igethradiala-eficarbebiats), uskeoingparticular in
ongedileetririe (GaNbesliaesniege elithe supstiatemmay itseddie atarbide

f layers, or it may be no more than a layer or a film. Thus, a
problem arises when assembling together two substrates, or a substrate

and a Idffertie a BalshirfebsHaR S PERRY ARVRItH QIR MsERINAIRd 240gether.
exkpansemn coeffigabtiravdb e set possishahbinpsubjtwedaime properties, in

e e OB Es R, éﬁﬁ%&%&%ﬁe Rl RS poth
Sl 2nG, ComRresslien AR e Sre Rl do PSR dfbRhases in which
resh Eempeiehandngsihis eaddosdadad ssvetithiisfaves, amplifodusiraf tivenedler of

orgpyedticed or etched into the second substrate from its assembly face

andfor f{)%rg g}%f%? ??é ? ders%?os%gds 319% A e%pf%%? et %gggaged (for example

by the appearance of cracks) under the effect of the stresses, or it may simply
be destroyed.

Examples of such assemblies are GaAs (gallium arsenide)-Si, sapphire-
silicon, germanium-silicon (Si-Ge), silicon-quartz or gallium nitride (GaN)-
silicon.

One of the substrates may itself be an assembly of layers, or it may be
no more 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

Embodiments of the invention provide 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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35 assembly face. 2 In accordance with a first aspect of the invention,

there is provided a structure assembled from a film and a substrate, said

film being produced from a second substrate by thinning, said film and

said first substrate respectively having a first thermal expansion

coefficient and a second thermal 5 expansion coefficient which differs

from the first, and respectively having first and second assembly faces,

whereintfhafoErRYeRdthim thiess asesteahidharavastiappste s travided a

ostrurbiokethesdibmiigcgofded, saiithmatits bebwnggm suidefimg flsxiide praiuced

r the fi d sec X S 72

e o B B et e e AR suptrate

tﬁésaegew{%w’yﬁﬁt/é%@eﬁﬁéhﬁml pﬁ’é‘?ﬁ!&%@%@ﬁ@ﬁﬁ&fo@ﬂ@%%%ﬁé%? thermal

sexpdaczn magfbooidevihehsdifftratéramathie Hitseyame mepkatadiyitieving first

R o ate o
us emplo , ,

e R PGS k) PRI B PP e e BRBIS being elastc

thérhetiegaBexiblfeivés Rjaneratsalial tie thesBrablpnatesacad Hseambly faces so

sebstatesieAn ghandaumibarmskexpangipnAeeffisientsHernedfgsdy atresses

%%ﬂe;g{y X f&r%ag%géeﬁhgrhpme%tcgemperature. As an example, one of -

the e formed Tr

substratés can omsilicon, 20 quartz, sapphire, silicon

carbide bi¢)RsSIFaRIAHEGEEH dh QI AN Sasretheqafiiaricafaesidaay provide
Sdnepbirestsdteoim-genmartiney (& ejothetiach whbsplhistisitaliminganatpdsaliel to
o(rh'éilggg@rﬂ%q i?aeceghe first substrate can be in the form of a film

comprlsr@d of one or more thin layers, each with a thickness in the range

0.1 microfretéRE BhATHCEES S T IR SIEIhgRisaLTIANRORiRMEChanical
stistend ebiaived, fllon exartiple)apgratchbinigrao fmrpmtthcﬁhgsmdfm) that can
A
Yy neteroepitaxy. S em ]
ow ta LG SUREAIES (20, ERAve LHCuaL GHfRReLon aeetionts that
Jafferdtypiigasg Y helier RxpiraRia) abpodiag: temperature.

As an example, one of the substrates can be formed from silicon,
quartz, sapphire, silicon carbide or glass, and the other can be formed from

~ gallium arsenide, sapphire, silicon-germanium (SiGe), indium phosphide,

aluminum nitride or silicon carbide.

The first substrate can be in the form of a film comprised of one or
more thin layers, each with a thickness in the range 0.1 micrometers (um) to
2 um, for example. In particular, the first substrate can be a film or a thin
layer in order to form with the second substrate an assembly which can be
used as a device for forming layers by heteroepitaxy. Thus, the motifs formed
in the second substrate may allow to absorb thermoelastic or mechanic
stresses which can be generated during the heteroepitaxial depositing.

The structure can be of the SOI type with a layer of silicon, a layer of
oxide or insulator, and a substrate.,

Example embodiments of the invention also provide a method of
assembling first and second substrates respectively having first and second
assembly faces, motifs having been produced in the second substrate. Said
motifs are elastic or are fiexible or provide the substrate in which they are
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oxide or insulator, and a substrate. Example embodiments of the invention

also provide a method of assembling first and second substrates

respectively having first and second assembly faces, motifs having been

produced in the second substrate. Said?35 motifs are elastic or are flexible

or provide the substrate in which they are 2a produced with elasticity, in a

plane parallel to the assembly faces of the two substrates. The set of the

tm@%@ﬁlhlﬁﬁ gstitry SUbsirplencpardegoths @B dmBIDichche of the two
m}% ure is raised and then dropped; the etched motifs can 5 absorb
mechanical stresses generated during the temperature rise or fall. In

accordaH@ #noh e @es%éqa@m%ﬁumér@t%%m.aaéegeo a step

memhtttottmdtwqumyadﬂmtﬁ)rmeddfranm affigst dmtmw 'otha sigbistctmotifs can

fgmfm&%ﬁﬁ%?@ﬁégéé%rgéﬂ@%fﬁt@m eréﬁﬁ%?@é“@r fall.

together first and second substrat respec

thormall BRRs RN M e 3620 SR v@ﬁamrt‘a%eﬂa@ﬁ?v'ded
vehicteditidr§dropnatieciingt, arfdweépﬁroweﬁychavmg“imstmatiagetm a substrate

??i??f?’&%@pg%é&wa'%@‘ﬁp e ooy bt

e A g abDe ﬁ@&ttﬁeewadp%t%%atsﬁgﬁﬁooﬁ% et Biing 2
f@@@ﬁﬁﬁﬁ@@rﬁﬁ@ﬁ!ﬂ@%@@@ﬁ%ﬁb&@ﬁ@ é@ﬁ@ﬁﬁﬁﬁi@ﬁﬂ@}@éﬁa%@ﬂ coefficient,
abeRibiggrere frnalest distie saas regnearaled, ddhph aThemdhd istedaeeassembly

T R A g L batpg substrate
%WEP%O@W@@"P%@Q Bieér brRdapviorie RighaPsitriGresich matfs being
leTastid Brsheimdnfidribientationsiaf¢hparaletion thd-iitste ardA serdiBd Bssembly

‘?‘5‘&@%@%@ B f&k?ﬂ‘% SRS HRRP ¥ t%“?rféroéﬁso'? AR IFRILR stresses

tech nl%ue Detailed %l tjon Otf |mplementat|on of the invention
generated at the asse 5 interface,

- separating a portion of one of the substrates or thinning one of the
substrates, to leave a film on the other substrate.
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10 One aspect of the invention is described below with reference to Figure
1A. This concerns assembling together two substrates 40, 42 which can

{)ﬁ(t thermal expansion coefficients co and c2, for example a
quartz substrate (expansion coefficient 5x 10-7 K1) or AsGa (BKPaiRSi/007632
coefficient 15 6 x 10"6 K1) and a silicon substrate (expansion coefficient
2.5 x 10-6 K1). Germanium (expansion coefficient 6 x 10-6 K1), alumina
(A1BUET dessrnbiopsefitientigunsss K1) and silicon carbide SiC

(expansion coefficient 4.5 x 10°6 K1) are examples of other possible
materials._T j nce, in the thermal expansion coefficient between
substrates szﬂg@g%% 2%’(%@&?&?@?@%8@@%%@@@%@ ®eliepiion;

co - c2 | 1) BIBFehérab) dBersméd anchifiershemgteptuire tala9tions of 2

20Gubs2Eee ﬁmardeashﬁ%_or at least 20% to 30% at ambient
temperature. Each substrate 40, 42 can be of the order of several hundred

pm thick, for example in the range 100 pm to 1 millimeter (mm) thick. 25
However, as described below, one substrate can be in the form of one or

moRetaiddydesariptiontofithplonssredio ge thi BRERSHM. for

example. Such an assembly can be used as a device for forming layers by

heteroepi(ggxg. In one of %T@e substrates (in this case substrate 42), an '
elastic 30°ACcOTRMORLHNG IYEN kST if Ao ibad haivw vétiniretarenas of Figure

elabficity in at least a plane xy parallel to its face 43 for assembly with the
substrate i r i | r.example by.jon
o b e RS I e o
ané%t er geometrica Hio Pﬁmtﬁg}%@ﬂ@ﬂﬁ%ﬁﬂcéﬂ%@fdﬁ@ﬁﬂaﬁm a quartz
motSArei3s(BrsnsionareaRidigetibaplaielpty aelAsGhe planp abH2oefficient
int6riat &M dnd ass:h@@@@ﬂ;é&aﬂ@(&ﬁaﬁ%ieae?@gﬁg%%aﬂ 255 kY
calculate@@pi-ﬁé}? g @g@gﬁ@}@malcbe?lheow Wi)- 03/006419 4 * 7
PCT/EP2004/00/632 THUS, A Mechamical Wystent'of dBsofbing elbHEREs (AlOs,
or ThEBRaHBal SHITSIes ofbingndans ipebdaitison carbide SIC (expansion
coefficient 4.5 x 10 K™) are examples of other possible materials,

The difference in the thermal expansion coefficient between substrates
40 and 42 (in fact, the relative difference |- cl/co or |co— ¢y Jco) s
.preferably determined at ambient temperature, at about 20°C or 25°C: it is at
least 10%, or at least 20% to 30% at ambient temperature,

Each substrate 40, 42 can be of the order of several hundred um 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 pm o 2 um, 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 fts face 43 for assembly with the substrate 40,
Said layer can be obtained by etching, for example by ion eiching, 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 elasticity can be calculated by applying
conventional beam theory.



In a variation, shown in Figure IB, an elastic accommodation layer 49 can

be formed in a rear face 47 of the substrate 42, which can avoid any
woPkRBlepswith adhesion between the sulstrate 40 and the su%@ﬁ%%é‘mm"’n

which may occur in the configuration of Figure 1A. This variation can also

absorb stresses. In another variation, shown in Figure 1C, cuts 51

resemblm@a\a m@ahamcatmemunﬂmmﬂgtemar&m onee@nical stress
- /3%;:{ é ;ﬁg%[%qg F(SB é8 substrate, defining slices of substrate.

ress |n effectis qhtained., The et
motlfs ard rﬁéféF%lWeﬁEﬁYéB iR Ay e%&\g?f%%ggﬁﬁ)ﬁ grgrjg%\frﬁ]gyer 49
orgrlimensipnedsishowesin fRigures DA-IE Abstnasafapleyiishckrz avoid any

5 é{g%l%?r% ﬁfa]é?wggﬁr‘?‘ MadierPidariHRa0s spaerinRastbYeate 42 which

Ce € o pm are hollowed inta the substrate.42 t t
mm@ﬁﬁlraﬁtémléﬁ@%%ﬁp%g tﬁ@gﬁ%;étejlﬁ gfgeér%g aﬂsgg%rgggg absorb
withrfzees 3 against face 41. In the case of Figure 1A, if the assembly is
Obta'”ed@%{%n%lﬂl%r%‘%m{”%i%mﬁ isUbRITRte O thetagsr 48staibiing saw cuts

substrat 0 g to sub e with trenc

e e A0 o feles iy Br"%%%%%ﬁ‘ﬁas;de of the
10 besa@bsmwaibfmo\gcﬁmebwéw@sm foeEaspie)2 FSRT AN AGHHS, effect is

in Hﬁﬁaﬁéﬁ of highly etched surfaces (thus with a small contact surface

area d
enches NELHUER 56 OSTULE & BasE b e b g0 8 tuwo-

th|dmmsm@epﬁn@mi§a$qﬁ@ém@fé%%Q%Wﬁ@%%ﬁ&%f&"Erf%%%‘%ﬁ 1A-1C.
and/or pefigdigityxgaiphe aeinstess Widrderiepthtaini Gletdswidtiage of 1 um

15 a”d%a@%?a%@%’? f?Bg*E}urat ﬂ%gélbfffaic Planarniiswneasitle e substrate 42

paﬁ 30 sur ace of the substrate prior to

boHBgNaTAEEsHEE: %E@%@ bRy SHASRRHIhEYeEiHed even if the entire
depth of tedrenchasbetratesf4fyet? avhasstmbiaddvith Saecesd@minst face 41.

the surfacg,issilicane stepidRi-eMepthingieassembly is obtained by molecutar
bonding of the substrate or the layer 40 to the substrate 42, bonding to a
50  substrate with trenches may modify the bonding step, in particular as the
surface area brought into contact may be substantiaily reduced (by about
50%, for example)..
Preferably again, in the case of haghiy etched surfaces (thus with a
small contact surface area or a very reduced contact surface area), the
o5 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 o par rtially or completely obturate the
30  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 10 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
35  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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surface of substrate 42 can be carried out in a stream of hydrogen to
partially 35 or completely close the etching pits by migration of silicon
atoms, as shown in Figure 2, in which reference number 48 indicates

melﬂ)gﬂ"tjﬁg tténch with silicon over a certain depth h. WO 2005/0064205+/007632

PCT/EP2004/007632 In a further example, a. non conforming deposit (of
an oxide, for example) is made which obturates the surface of the

trenchesSaid it examipiepradnced byrdovatiraptiejres:fifiy anetdsmae, for
of élﬁarﬁﬂéblqw m@f@mm\a&%%@kwguﬁa%@g&gm% igs P8EMY deposit

d f M t
S DA S R A2l GRS, R ey WealoTEDW Trench
97Lﬁ3§t’@h@é55éww has been carried out, an element is provided

oA L S 0 L nal o e e o ehchck GQPTA by (he A _highly
cfjﬂg&% ﬁ# %e(‘::lr%%e Wwasé]@gﬂggs heQT%{%éé%b l{ﬁ\é’ Trench
tw@@@ﬁ@ﬁa;té%alvocm efuningEANY Sib&B{uent treatment of the two

assemblethsabsisates! ﬁ%@%@é‘m@iﬁ%@%ﬁeéﬁ@eﬁ%%%%’rb\ﬁﬁ@’d which can

h rfaces r one of 15 the tw.
Zﬁ%@ﬁ@?e'&*@.%%ég’%ﬁ A R e ey st PRt o
AN BT RSB R EREGIRT SRRy tSo EoeaemtBeisehof the
atllearnpaidiiily stoaggensated for by a movement of the studs or motifs or

tompe et e g e S s A0 Pl i By sgpseaent
Eggi FHL QBﬁmé?ﬂ%fQFr%emB 8 crubsHateS ifemmsreturg pisallehases are

thﬁaﬁf&ﬁ@gubs&rate\samﬂmrs[pattnewmytshetaae whenethdnuRdEeseR one of
arawesmbiﬁ%w%samaw;& pEREYEING A 1S PR-RRC R ftfﬁ other substrate,

t tty eth d Is.known as the Smart u
sﬁﬁiégte rac %gﬁ%néoig nc(sﬁéﬂ\cﬁ’n@ e@?‘fﬁﬁ{f‘é%ﬁ%g@e“ts is
e@té&ﬁ%&mﬂt@!fﬁmm@@w@mm@and\mmmaxfrtm\angjs or motifs

dlfﬁertwernethempnbemédswlﬂhe etched substrate 42.

Any rise or fall in temperature will cause the two surfaces 40, 42 to
expand differently and cause a movement of the motifs or trenches in a plane
xy parallel to that of the substrates.

This is particuiarly the case when the two surfaces are assembled with
a view to producing a fracture in one of the substrates. That type of method
Is known as the “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 paraltel to the
surface 81 or the substrate 80. In fact, a layer or piane 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.



coefficient. An gxample of such a method will now be described with
reference to Figures 3A and 36. 30 In a first step (Figure 3A), ion or atom

wamRkamation is carried out in a substrate 80 to form a thin layRE BERAHIRIT632

10

15

20

25

30

35

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-withi f :
'Yﬂ%;%%ﬁgl#l@%‘eg dhesubsiratpf0ardoprepezgiba@sineengssembled,

to constitute : nd an upperJeg; ituti

tiace B3 RGAIRE. @58 Shohahg %E{)u.gfr 19U 83 tiingshgiBlik@iwafers
Eb?icahg rnmemmeamatsts w@@g@u;ﬁ%&ﬁ%&%ﬁ%@?n&w ’ad_hesiv.e
SggHQQ éf’%’%ﬁ%\ﬁ%@%@%ﬁﬁg%B&E@P@ﬂwmﬁﬁﬁghé@ﬁérenm in this

strate
S5 e 575y G o (0 R (aok a4 Gsele
angdethminiuetat is\afenn FondingicrodlSsisiRs #%br ﬁﬁ%ﬂ@&%w Wiley
giﬂ{§§§f§ﬁﬁﬁ%ﬁa@j§lﬁgulﬁr bonding) or by bonding. Reference in this
"Semicor%\dt?&@fqy\‘/a%]e @egr?gtiﬁgsvg c@%%%%%;@rn%gﬁdlééﬁgg\;é\ﬁl%y thermal or
Ineexbioniza ot AeASORS0 ABAE A BIIE AIOREILEAPRD [ e ness 57 One
gl’ e\ﬁg ﬁxgi:tﬁewgs@gfnmmh@aiMampm daube madtlfe iohd tigberton-
DG e oAt ety e e of Vi
el RO B 1061 WG RE R A9 I T o Eroctrorics
Izn(%gﬂag‘riﬁ?h@wmmff Hfgh, 9068 EE2Edriés and Systems, Vol 10, n 1,
b o B T A e e
SiiEORIaR S bt By RSSREGEN e§°a|%8§%§§°§§rzé‘§%§p| i Slicon a5,
gﬁ’mﬁﬁfﬁﬁf& %a%eeﬂégs% inc G TRAMEIBK QRS BRSS! Lavers”s
X hePoH- 17 ael, S dbienElectrSiitemiontBsuigtpr Tech.
iﬁ%%@%ﬁﬁéﬁ%@ﬁ%@E%E@Fééﬁéﬁﬁ&%‘l‘%%Eﬁé%\},h'ﬁéﬁ%ae%@%tﬁtqai (1999).
Other techniques can thin the substrates without employing ion
implantation and without creating a plane of weakness: they are polishing or
etching technigues.
The structure obtained is that of Figure 3B. |
To strengthen the bonding or assembly interface between the substrate
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
otched into the substrate 82, in particular their flexibility or elasticity, can
compensate for or absorb siresses and differences in variations due to any
differences between the thermal expansion coefficiants of the two substrates
80, 82.
This is also applicable to a film 85 constituted by a set of superimposed
fims. 1n other words, this aspect of the invention Concems 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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different temperature rise stages, the structure of the motifs etched into

the BBLBERREAEZ iwpberifotarititeia flestbitippiasiaticity ean tREMPANSAIE 85 are

for ebabeeh, Strestestand di PRl fierenes
e R e o oy

bet herma nsion coefficients of the two su

sz.ﬁiéuasr,ﬁ??‘gﬁé’o%é p#@ %E&%H’ﬁﬂ?% LERGieReY By Y 8t 8iring cool down from

su pﬁ?ﬁﬁﬁ‘nﬁ@%’i&ﬁﬁ-‘néﬁ Ifharselvergarsisraspedfiokiie fventon tREfI®Sand the

not hetgracsit tg@t@;@b tenQr r-@n- i uch a

thatr% ieggﬁg ?F v 2 bu%ttéa?;}f/b ?1lﬁ]ﬁ%@?%és@m%%%ﬁ%%ﬁég&%&&sg ate not
%ﬁa su%s rél)E]eF

layers o I 35 The structure shown in figure 3B may be used
advantagedu¥igva ot tRigbshetbir Momdih gaay sesvey dseteseeitayyr for growing a
|ndémﬂemepmmif@mrtf@nghgﬁg@rerawgs%ﬁn %H@%Sé&%‘&.}%%ﬁhg jent
therpagelast that can WO, 2005006419, 7 PCTIEP2004/08F8 25Nt The
be égneratggl v%ﬁ%%%%ﬁerﬁjﬁé%%%tge%é%ﬂ 34 Ié{\{/gp Eﬁetﬁé'ﬂquﬁnﬁ%a:afbsewe for
abs FB@H’.%%W@%éiiﬁéf%ﬁﬁmwﬁhea@b’mwpraw;léarsbouhsisuasume 82 '
by th;h mdtds, fiseadets Aosabstregalanne: roeth oniemOiing S8 YD the thin
ro enceiny cogfficient of the substraie an

therfg ﬁ?ﬁo e?éit;&;zfﬁ gyjj{(?zylﬁr%) _ mmﬁ#zeﬁcnogongs%mggnjﬁﬁﬁra rom which a
subdf @?FEJ? KGR SRER ARaiRe vRvisoarRethAganrding 85 santervexample,
as 5f€e§*ana§&nfﬁﬁgcaw_mg @ aferimptasinliageeson sE@eayaRGRCbarforming
thetronicesmensipa cneiide als, assembled situstuye, namely |

s o AR S BATE S e L S e
carPBE AR SR Busb piebadflerhheisuianessrishttinthethrionstaliBes bonded
siliesnilustoatedayefiijore BRioh Rom the opposite surface (see figure 4A).

The thin film 85 as well as subsequent layers which can be formed
thereon may have a thickness in the range 0.1 pm to 2 pm.

.One variation of the method is shown in Figures 4A and 4B. Reference
numerals, which are identical to those shown in Figure 3A but with the
addition of ten, designate similar or corresponding elements. An etched motif
structure is produced in the substrate 90 intended to produce a thin fayer 95
on the second substrate 92.

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 fiim 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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heteroepitaxial monocrystalline layer is formed. According to another
example, the thin film 85 can be a GaN layer serving as a seed layer for
performing 15 homoepitaxial growth of GaN layers on a Si substrate. As
explained above, the motifs or trenches formed into the substrate 82 can
be formed etched from the surface on which the thin film 85 is bonded as
illustrated on figure 3B or from the opposite surface (see figure 4A). The
thin film 85 as well as subsequent layers which can be formed 20 thereon
may have a thickness in the range 0. 0 2 pm. One variation of the
method is shown in Figures 4A and erence numerals, which are
identical to those shown in Figure 3A but with the addition of ten,

designaée air@H@rcﬁfréoer@%ﬁmi@lmgrsmrraem Adhetcheg negtite StEARUBMS being

Rro (ce theasusbggé raet\g ed %oducsea] tP i) lax(darsald Rst substrate
t esecond SUbStratE™ ni ues eparlng the

mﬁﬁ@‘é@*\aﬁ@\é@gemb‘fﬁﬁ@ ﬁh@"@@b §PRDERES %Q@‘ﬁé@ﬁﬁcaa?@o @hé@@oﬂd thermal
daparibied abeveiencomerciiifendtiroligheesiSt) and BEpdtivenotits/thg st and
39%98&5 '?ﬁ%&&%ﬁ%ﬁé@c%ﬁr@!g%% (Bl ﬁ?r%%s n%éosﬁwlf&é%?t‘éhﬁne face

P late or trate 90 can t e recyc ed, for example to transfer a

RRRAFIFR HinthE L J0rWBICEUREr AR ¥hRoRASSh SR BAN SoREMRofiAsth figPeing
dpeibltoins nekas tpaoalleh tdetheoiintstoarst verahti aasstanibpdieaiorns 8s to form a

GRS &y stenpte Azspmbled dramaiim andasulsiEaltadaldiliMassembly

bemg 5 produced from a second substrate by thinning, said film and said
fIPSE fbstrate respectively having a first thermal expansion coefficient
and a second thermal expansion coefficient which differs from the first,

and respegtive-havingdieiane saaend assambly facesourbeneinimesf$orm of
grm%d ﬁgﬁh&ﬁ, Sft%strgt%t into the face opp05|te to that on which the film
t

Bonded, , said'motifs being elastic or being 10 flexible in a plane parallel
to the flrst and second assembly faces so as to form a mechanical
system Jopahamthirgsdtwrainglasittasie ssesyyeneraldd tab themasse il substrate

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

4. A structure according to any one of claims 1 to 3, in which the substrate is
constituted by one of the following materials: silicon, quartz, sapphire, silicon
carbide, and glass.

5. A structure according to any one of claims 1 to 4, in which the fiim 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.
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interface. 2. A structure according to claim 1, in which the motifs are in the
form of 15 studs or trenches or saw cuts. 3. A structure according to

claims 1 or 2, in which the film and the substrate have thermal expansion
coefficients that differ by at least 10% at ambient temperature. 20 4. A
structure according to any one of claimg1 to 3, in which the substrate is
constituted by one of the following materials: silicon, quartz, sapphire,

silicon carbide, and glass. 25 5. A structure according to any one of

claims 1 to 4, in which the film is constituted by one of the following

materias: gysthuotuay seciddingappitiveorgeomaning ] galjumvhitdenstieon in the

{Jﬁ,ﬂrb\gg%]g %@? (SiGe), indium phosphide, aluminum nitride, and
silicon carbide. 9" 6. A structure according to any one of claims 1 to 5, in

which the film is in the form of a thin layer. 5 7. A structure according to
claim 6,7inAntrohttine alui:cdmégstofdﬂam*ﬂﬁnid'ay&éuidls threttredienege &F. thprihto Ryer is

AR AdRViCe fer deposifing materials by heteroepitaxy, wherein said
device comprises the ructure according to any one of claimsito 7. 10 9.

A method for producing a film formed from a first material on a substrate
formed $rofn deviseot wepesitincomiriEisgby duternphiigogetioseirfisaid device

aRfhpeeed hebsIFaIRS JQIPERIEVR) YRR WNg oF firshhetaal expansion

coefficient and a second thermal expansion coefficient, which 15 differs
from the first, and respectively having first and second assembly faces, in

which nfetgTE0RcEE PrBFEREiR G R IEBEC I8 dclishansits@lae a substrate
vitristedsfroppe sécotal thatdtideshpiibinbe first substrate, said motifs being

elastic orbeing, flexp ﬂﬂe? F?‘l?s‘ﬁ%f?@@é@r@ E'&BJEF&E%Q'}%%‘E%UQ having a first

assembly faces SG as o form & mechanica system or absor
tHHRIGL ISR SiPBs SR BeRRlABH & firessdhfpmyel expansion coefﬁcnent which

differs from the first, and respectively having first and second assembly faces, in
which motifs have been formed into the face of the second substrate which is
opposite to that bonded with the first substrate, said motifs being elastic or being
flexible in a plane parallel to the first and second assembly faces so as to form a
mechanical system for absorbing thermoelastic stresses generated at the assembly
interface,

' - separating a portion of one of the substrates or thinning one of the
substrates, to leave a film on the other substrate.

10. A method according to claim 9, during which the set of the two
assembied-together substrates undergoes a step in which the temperature is raised.

11. A method according to claims 9 or 10, in which the two substrates are
assembled together by wafer bonding or by molecular contact or by adhesive
bonding.

12. A method according to claims 9 or 10, in which the first substrate includes
a zone of weakness.
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20 interface, - separating a portion of one of the substrates or thinning one
of the substrates, to leave a film on the other substrate. 10. A method
according to claim 9, during which the set of the two 25
assembled-together substrates undergoes a step in which the
temperature is raised. ii. A method according to claims 9 or 10, in which
the two substrates are assembled togetifer by wafer bonding or by
molecular contact or by adhesive bonding. 30 12. A method according to
claims 9 or 10, in which the first substrate includes a zone of weakness.
10 13. A method according to claims 9 or 10, in which the second
substratess. idcitgtind 200 dhgdakeiaisss B lof. ADmisthelddctbedaegand substrate
GlMmge12 ohstainahidevgnich the zone of weakness is produced by
forming a porous layer. 15. A method according to claims 12 or claim 13,
in which the zone of weakness is produced by ion implantation into the

first subktrafe MG AR Sec@rillivg 18 @aiskeINIA Whiehvdepartitforone of
oxéakisgioparreld thefsuhpitaigsisearsied. out by polishing or etching.

15. A method according to claims 12 or claim 13, in which the zone of
weakness is producad by ion implantation into the first substrate.

16. A method according to claim 9, in which separation or thinning of one of
the substrates is carried out by polishing or etching.



