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J. AMETHOD OF PRODUCING A STRUCTURE COMPRISING AT

LEAST ONE SUPPORT SUBSTRATE AND AN ULTRATHIN LAYER The
present invention relates to a method of producing a structure comprising

at least one support 5 substrate and an ultrathin layer of a material, in

particular a semiconductor one, optionally with an interposed layer
betwégrilithe. CuririiieFalficati o I EoMFS i e RUERIrates: T LEAST ONE

particula for applisations:inhe fields ofeptisg 10 electronics, or
optoelectr,%ics, Iaé/er trgngfer methods are emplogﬁ to trarlsferﬂa layer
from a source sUbstate ohto 8 SuppBrtsubifrae. BhefoftRbSe
traRsTeF Hietied Sicaisists intmplamipyiatomic species beneath thepport

surfagesaf-a seursed 15:subsiraterts i‘%ﬁe@@fy‘% %@’ﬂf af.; oRgof ﬂr\]i%qkﬂ ess "
whj fi a thin layer. The.free face of that thin layer .is then broug
into %#%a%%%ﬁtaact %v%rﬁltﬁ%%%%ﬁ%ﬁrs%sﬁratg %F]a%rg"f‘digfﬂ’ n %%%isafﬁen
detaChEd HORT the- RemaimRr vF &t §6E@e substrate to transfer it to the

20 suppottsubstrateh hattypenfimetnod s kaaws sinder %iﬁoté%@%m%‘ﬁ in
"Smart,Gut’ . Techn i3;maving in the. direction of transferring thinner
anldig%ﬁi ﬁ%tgrullay%crs c%?ogs};pgui pl p?:orE[E t?)(!%% osz%a%%?:%mﬁo%t%% Ssu%étrgpegjf?os m
Which=EIEEREIE SonTornts Ear BE Fabricated WHIGHTURERST E9an frstards
tharmrexisting. coraponentsrRefefencesshawld befmade in thisiregard i@ ihe s =

article-by g\ag%y@gg, aVales;Added Wafers Push Chips 30 Ahead",

Semiconductor | ter%ationa,l, November 2002. However, trials have until

7 IRE thiy Rfer t5'HS tahsiTiedis VeRPiHiT 965, 168s

now shown that Whe

tharraBcut 100ch ariormeterss rm), dtscomtaing defects whichf dosat Appeaburce

whenteansterdng @ thicker lyehetiUS: 2 zone of weakness which
defines a thin laver. The free face of that thin laver
is then brought into intimate contact with the support
substrate and said thin laver is then detached from the
remainder of the source substrate to transfer it to the
suppert substrate.

That type of method is known under the trade mark
“Smart Cut”.

Technolegy is moving in the direction of
transferring thinner and thinner layers onto a support to
obtain composite substrates from which electronic
components can be fabricated which function even faster
than existing components.

Reference should be made in this regard to the
article by Aaron Mand, “Value-Added Wafers Push Chips
Ahead”, Semiconductor Internatiocnal, November 2002.

However, trials have until now shown that when the
thin layer to be transferred is very thin, i.e., less
than about 100 nanometers {(nm), it contains defects which
do not appear when transferring a thicker layer. Thus,
it will not withstand subseguent heat treatments carried
out either to strengthen its bonding interface with the

suppert or to detach it from the socurce substrate. Said
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35 it will not withstand subsequent heat treatments carried out either to
strengthen its bonding interface with the support or to detach it from the
source substrate. Said 2 heat treatments:yesult in increasing the pressure
existing in gas microbubbles present in the zone of weakness and cause
them to degas. The very thin transferred layer thus contains many defects
suékeas sStlisterson partist slelaminatiomEurthei nig aphearsrthatwhen a

versthigtlayer isriraasferred onte gisuppog,subsirate; the guality of the-
bon% ggtaér%esd igf r more sensitive to the presence of particles or
hydrocarbons on the surface of the fayerS #°F0 be Broudiitivtd-coritact
thaht@her fansférimy athiekes |aen Simiariyawhenafeinterpesechlayer

is present= betwaen-thedhir lagen to-he, ransfgrred and the support
substrate .J en shown that the thinner the 15 transferred, thin layer, |
the more gléf%%%%%toﬁt%iﬁgpﬁﬁﬁ?e % e accompanying e?&\ﬁinr]éﬁyer 18
showE RS fgoreticaPpict of the ERaItRicRABSS EFf the hrarsterteéd fayef, the
i.e cthecsunb ohthesthickaesses obthe thisriayeriand the ipterppsedlayes o
as.a-function.af the 20 aumber;of defects ND in_the finished_structure for

a Iﬁ‘i"’\l/en thickness,ofhi%terposed Ia\yegwr.e.g3 ‘%Tghi%s\f[%u?éfrvmgﬁ is for%ﬁ'lljestr”éfﬁ?/’e? ‘:S o
pugp%s]ag%ﬁﬁ?}:sﬂd“w&r%ﬁ%@&5iv*éﬁ€tﬁic‘veﬁ‘-é%% SRR hESEd Nayer (8blicker
liné)there is a limiting thickness EL1 for 25 the transferred thin layer;

smaller valugs vl iesultinthe ransieratalaver saniaining dgfegts. for
a smaller thlcﬁ%ess of mt_grposgo! Jayer (dotted line), the_ limiti qﬁncﬁqess
EL2%61 fhe transterrEd thintayer i Jarder F3G irthe e ficGar case of Lppor t
silisei dhtiasdator {SOHE shbstrates catoniibspecies aréimplantedhe
genetll¥terred thin layer, the more defects it contains.

Figure 1 of the accompanving drawings shows a
theoretical plot of the total thickness ET of the
transferred laver, i1.e. the sum of the thicknesses of the
thin layer and the interposed layer, as a function of the
number of defects ND in the finished structure for a
given thickness of interposed layer. .

This figure, which is for illustrative purposes
only, shows that for a given thickness of interposed
layer (solid line) there is a limiting thickness EL, for
the transferred thin laver; smaller values will result in
the transfer of a layer containing defects. For a
smaller thickness of interposed layer (dotted line), the
limiting thickness EL; for the transferred thin layer is
larger.

In the particular case of silicon on insulator (S0I)
substrates, atomic species are implanted, generally
hydrogen ions at the surface of a silicon substrate the
outer surface of which has been oxidized, then a second
silicon substrate is bonded ontc the assembly. After
detaching and annealing, the SOI substrate comprising a
layer of bulk silicon covered with a laver of oxide (Si0,)

and a layer of transferred silicon is obtained (see the
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hydrogen ions at the surface of a silicon substrate the outer surface of
which has been oxidized, then a second silicon substrate is bonded onto
the assembly. After 35 detaching and anngaling, the SOI substrate
comprising a layer of bulk silicon covered with a layer of oxide (SiO2)
and a layer of transferred silicon is obtained (see the 3 article "Silicon on

instifatormaterfat techPBIGYy" BySNE &rtis), Bidctiontlleticrchrofmpry” by
(1995) B Beidw axkrain-thicknessdoar, theihuriegloaxide dager, it has been

shown thatdhe fragsteriad.glican, Slaverconias defedls, WHigh 248 <o
moye marked if a high temperature heat treatment is also used. Reference
ShoddBe made I NS FEari 16He Atle by ¥ STamG BoEna 1R-C0
Gafitezrr; anditt.<Goseldg' i our sempbratireswafendirectbandidgi 8. 2 high

Mi%@%iﬁ@ygmfw dﬂ% %S%&%%@ﬁ@% Q%Efgzﬂelgcﬁxplﬁﬁﬁ@ﬁb&%%@e
appearance of said defects is the occurrence of degassing at the bonding
intgr gf‘%f éet}\?veeefp}atﬁg Iéy%rt(}flsﬁicjéﬁ%&ﬁge &7 1 sBESNE sficSH

substrate. T5Daring th&aanellingFhdattreatmentterined>Sstabitizatidrow
treatnenizswhiel takessplaee afier the- detachment step, a-gas isforned cn

attt p:ondé'ng é’gterf 7! the case of a thick SCI substrate, the
traﬁff%rr’ed layeris t(fﬁcg:g agd acts as a stiffener. 20 Further, it is assumed

that the oXid® 12yt Which i3XRISBIRIEK Cacts a8 atdforiges absornyy the said
gasecleased fromitlke bondingdaiesface. lndbea casadf athith8Obonding

SU9?%&%?&%&’@%‘@@&@&?‘%‘3‘?&993%? %m/%fi%ﬁggéay%i%{gfea%&%id

25 phenomena_of absorption and of the stiffening effect do not occur an

de§ESSIRG résutts T Pobradhésion at the bonding interface. A further
possible éxptanationtis thatrindhini$0. heat treatment termed

“stabilization treatment”, which takes place after the
detachment step, a gas is formed at the bonding
interface. In the case of a thick S0I substrate, the
transferred layer is thick and acts as a stiffener.
Further, it is assumed that the oxide layver, which is
alsc thick, acts as a sponge, absorbing the gas released
from the bonding interface.

In the case of a thin S0I substrate in which the
transferred layer and/or oxide layer is/are thin, said
phencmena of absorption and of the stiffening effect do
not coccur and degassing results in poor adhesion at the
bonding interface.

A further possible explanation ig that in thin S80I
substrates, hydrogen is implanted at a shallow depth with
respect to the bonding interface. The transferred layer
is thus saturated with hydrogen, which tends to migrate
by diffusion in the direction of the bonding interface.

S0I substrates cbtained using current techniques
comprise buried oxide layers (810;) and superficial
silicon with thicknesses that are between 100 nm and 1.5

micrometers (um). Until now, 1t has been difficult o



substrates, hydrogen is implanted aja shallow depth with 30 respect to

the bonding interface. The transferréd layer is thus saturated with

hydrogen, which tends to migrate by diffusion in the direction of the
obtafondipgdntedace.+ $Oksubsyates-ehiaimed usingsurentdechniques layers

. comprise buried oxide layers (Si02) and superficial 35 silicon with

27€ Thicknedses that are between 100 nm and 1.5 micrometers (m). Until

oW, 3t ifasteani difficitio 4°Bbtain gbdl qudlity"SOSsubsfates if\whfeh 2o
2 imeSaiddwe layers arerthinper- Trals cartieth outviep to navein thigaegardithout,
HoweT2VE been: ajme aggi;rcirgg_:tggggwhg QLond.hetween the layers without,

Fbv\/eve[, achieving satTgfactory results. Finally, a method for forming an .

optieatsificortafféris Sknovit fromFthe dociment W@%/E%ﬁ?aigaye Foxs
knowmethoshcomprisidg csteps of tilensierfingdayer and thinnirg. [ Tiis mettipdicing
stepé"%%“kPgﬁgﬁ@Pé&ﬁ@aE%WEP'QM@*%EE%%@H@Ot@@h@G%@t&@ae@ims e

.optical thickness”, equal to a/4ne, where a is the wavelength of thg ekness
ohtaptodded OF réceived fightaTd n, tie’ Téfrattive nd&X 6f silicon. HoWever, >
namethis methotedoes hotdineteedbtain @nadltratiin layérand comsequently-&  the
wave @288 apsolielynot mention theq preblems.of appearancesefblisters orm.  the

c‘Md(;::l;e.ctsﬂ; dj‘uriorl]? the ;traqslfego%an ultrathin layer onto a support. Finally,

TS THHiS ddcumet doés absolttely ot suggest no use the intermediate step

ofivansterring-a layefrwith Sthitkaess thatds Bubstaritialy gredter thanathin
1 avethanofthe ultrathindayer 1 to beiobtainedoEatbodiments of the presenbn  the

probwgggﬂoggee§%%pygg§%getQ% aP?X%%EE@QOw%id@gﬁg@@@geS§Hy{ng the
. provide a method that can transfer a support substrate, a transferred

CravRyeE dhd dptibRalle aiiiftetposed faVer vhiChiarevery thin, i.e., less

thaprabiout 50manometersi&onniperseversless thany20nm thigkieFiesec use
thel@%%@?ﬂ?é?QQQd;@ggﬂ@¥w§¥§§sferxing a layer wilth a thilckness
that is substantially greater than that of the ultrathin laver
to be cbtained.

Embodiments of the present invention seek to overcome th
above-mentioned disadvantages and provide & method that can
transfer <o a support substrate, a <transferred layer, and
optionally, an interposed layer, which are very thin, 1l.e.
less than about 50 nanometers {50 nm) or even less than 20 nm
thick. These layers are termed “ultrathin” layers.

Embodiments of the invention may be of particular

on to the fabrication of all substrates having &
tack of lavers some of which are sensitive to degassing.

Irr  accordance with a first aspect o©f the present
invention, there is provided a method of producing a structure
comprising at least one support substrate and an ultrathin
layer deriving from a source substrate, in particular made oI

a semiconductor materizl, for applications in the

]

ields of

elaectronics,



Embodiments of the invention may be of particular application to the
fabrication of all substrates having asstack of layers some of which are
sensitive to degassing. In accordance with a first aspect of the present
invention, there is provided a method of producing a structure comprising
Optogt RSt Be SBppoftsubstidte Ehd, arfaitrathin Byep derivitififférhsang  the
follsaurce substrate; inparicetar:made of a semiconductor material, for
applications igjthe ﬁe'Qéﬁ)&i‘?ﬁ‘}tm&PSmﬁ; p@@ﬂ%q}rogigﬁﬁgg%sa sa,gqlpp ort

method comprising the following successive steps: a) bonding, y. ]
molecular bonding, a 84p53rt Substrateomd onelof thé facdstermisd i the
"front face" of a sourcésubstratéchawinge therei azone ofweakmess: having

defining with said frontface a-usgfullgyer termegddhe ndayer to.be i ng with

transferred”; b) detachsigg gaigrsulﬂpor,t s(l:Jbstrate an Sflidl useful layer to )\ th
be transferred from the“rémaindér of the Sodice’ %ﬁ‘béirate,aéigﬁg said'© ©

zone of weakness, to 0btaif ant intérinediatesstiuctsreé comprising at least

said transferred usefulilaygrandsaiga suppori-gibstrate; 6} thinring said said
transferred useful layer tg -obtain said ultrathin.layer, said method bein .
characterized in that the uisé‘L ul Ta%/%ﬁo be transferréd of fh%r;:ﬁiermjéafg{le e
structure is at leas- thFé&'dirdeethickér thatfsartFuitrathindayért bbtdineda L ong
from the thinning stepsa amd i that the thickness:of the ultrathin lalyeris: an

100nanomemysorbﬁ%ég%mediate structure comprising at least

said transferred useful laver and said
support subkstrate:

<) . thinning said transferred useful laver to

obtaln said ultrathin iayer, said method

being characterized 1in that the useful

layer to be transferred of the

intermediate structure 1s at least <Ifhree

times thicker <than said ultrathirn layver

obtained from the thinning step c¢) and in

that tne thickness of the ultrathin layer

is 100 nanometers or less.



Further advantageous and non-limiting characteristics of embodiments of

the invention that can be taken along:0r in combination are as follows: e

step a) of molecular bonding the support substrate may be carried our, on

an interposed layer present on the front face of said source substrate;

tHe tiSeTaF lagertoTbe rarstérred 6f theTintekbtliste strdctirehay betatcs of
emboteastibeee dimesHbicken thart said ultrathin dayer obtainedfromdhens or in

~ompiiinning step c); said useful layer to be transferred of the intermediate
structure may be 300 nanometers thick or more and the thickness of the

ultrathin layer is 160 Mafdméters °dr 1853 GRS HRIEKNBSE O tife ultrathiA “PPOrt
layer may be 50 nanemeters ot fess;the thickaessofsaidihterposed. on an

layer may be 50 nanameters 9k less; 6y saiddnterosed Jayernmaybea  face
layer of insulating material; the int%rposed I{ger may be a layer of a

material selected fromo§ili§c?nl8xi88, silicon i ‘rcfziit:kl-:-:,a h"@h permittivity

insulating material$, didrforidhs @ihd- conmbinations disaidinatefialkred of the

thinning may be carriedheulusing atleast oreafithe folloywing techniguesicast

chemical- mechanicalﬂglishinga annealin%in an atmosap,here containing. ... .
Criree lee?. T %CK?I Ifn'ﬂ' sagd ufgﬁauhln

hydrogen, argon or a mixture thereof; sacrificial oxidation; and chemica

etching; a heat annealifytredtment iy be €arriie thinning step cjj

¢ saicd useful layer tTo be transferred of the
intermediate structure may be 300
nancometers thick or more and the thickness
cf the ultrathin layer 1s 100 nancmeters
or less;

e the thickness of the ulitrathin layer may
be 50 nancmeters or less:

¢ the thickness of said interposed layer may

be 50 nanometers or less;



out after bonding step a) and before thinning step c); the heat annealing
treatment may be carried out duringadetachment step b); the heat
annealing treatment may be carried out before detachment step b); the
zone of weakness may be obtained by atomic species implantation;_ the

zone of weakness’mayhé'a porbtisPajer defachmefifstes) May-2Yer ©Ff
comprise applying méctraniedl and/orzthermnal stresses; the transferred

useful it..ayer maysbea:dayer. cemprsing suspended:motifs (suspended of a
layer); the source sup[%r@é% may besfgirggg gré)m q_grrggteriglisﬂ%%gd frg@i de,

silicon, silicon carbide, germanium, Sl!lggn ermanium, TV- IV i
compounds, and I1I-vtompsUnds, of'a -édibination bf $8id matétals;” =+~
the support substrate Hig-bé forfiied frofa Fhaterial selectedeffismd and

silicon, silicon carbide;qgesmaniurnsiliean gernamiames hv-dV<compounds,
and lI-V 90mpoum5’&§ﬁ159ﬂl§"’?§é‘§mk§g Sék@ﬂ?%‘%ﬁ'a&guﬁ@%g at least
characteristics and advantaggs pﬁglefjg ?ntlo,n become apparent

from_ .
the following descriptigrrw1 7 ade with reference fo fheecafllcnclocf?rlllgasn'yincgnemCal

drawings, which provite-Agitfifiting iistrafions 8f posdibléa-+ng  in  an
implementations. In thetdrawings: & Figureal isia graphishowing thetotal or a
thickness ET of a transferred dayet (ihinclayer anck interosed-layer).aga: ion;
function of the number ;.05 can etching;
¢ & healt annhealing treatment may be carried
out after bonding step a) and before
thinning step c);
e the heat annealing treatment  may  be
carried out during detachment step b);
e the heat annealing treatment may be
carried out before detachment step b);
¢ tThe zons o©f wesakness may bke obtained by
atomic specilies implantation;
¢ the zone of weakness may be & porous
lavyer;
e detachment step b)) may comprise applying
mechanical and/or thermal stresses;
# +The tTransierred useful layer may Dbe a
layer comprising suspended motifs
(suspended laver);
¢ The source substrate may ke formed Ifrom a
material selected from silicon, silicon
carbide, germanium, silicon germanium, IV-
IV compounds, and III-V compounds, or a
combinaticon of said materials;
¢ tThe suppcrt substrate may be formed from a
material selected from silicon, silicon
carbide, germanium, silicon germanium, IV-
IV compounds, and III-V compounds, or a
combination ¢f sald materials.
Further characteristics and advantages o©f the invention
become apparent from the following description
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of defects ND observed in the finished structure for two different

thicknesses of said 10 interposed layer; Figures 2A to 2E and 3A to 3E
illustrate successive steps in two variations of the method of the

invention. Figures 2A to 2E and 3A to 3E are diagrams in which 15 the
different layers and their thicknesses are not shown to scale and have

bedh HEliBE ately- BAIBFGELFR placed Porthe PupsosEs ef dandficatien., which
Figure2Adshows: alsbufes substrate duvhieh bas anr infeead Boae of

weakpess. 12, defining two portions, 20 namely a useful layer 13 to be
transferred and a remainder 14 or back portion of said source substrate.

It has a fat8 10 erMEathESfFont face” which is intended to come into

contact with & supporrsubstrate 3 anchisHoedted onctherside of the usefulkness

layer 13 to be 2§+rapsferred, and an.opposed.face 11 termed the "hack

face". The zone of \Lveaknessw121 can be obtained by implanting atomic
species. The exprasSibR Milanfing Atonit sPedita® idahsHny- 39 number
bombardment ofcdtodid spéciesimoleestar edionic, wisicl icarsinrdduce

said species intosa Matetialawith,a maximynk copcgntration-plsald. s of =aiqg
species at a preq(%tgéminededgepfg with respect to the bombarded surface

10. The molecular or IGNIC afonic-speties are introduced into the material
35 with an erfergyAtRat Balsé distibifed BBodfa htaxifum. B Atomic:
species can be impfanied ir-saidisopiEce subsieate 1 using @Adon peams
implanter or a plggwow%grgg%%im[;_lanter,.for example. Preferably, said

. . . Vet 1O,
implantation is carried out by ion 5 bom ardment. More preferably, the

implantedioRitc §feciés iChydrogert Gthef fori& spégies tagrams in which

the different layers and their thicknesses are not shown
to scale and have been deliberately enlarged in places
for the purposes of clarification.

Figure 2A, shows a source substrate 1 which has an
internal zone of weakness 12 defining two portions,
namely a useful layer 13 to be transferred and a
remainder 14 or back portion of said source substrate.

It has a face 10 termed the “front face” which is
intended to come into contact with a support substrate 3
and 1s located on the side of the useful layver 13 to be
transferred, and an oppcsed face 11 termed the “back
face”.

The zone cof weakmess 12 can be obtained by
implanting atomic species.

The expression “implanting atomic species” means any
bombardment of atomic species, molecular or ionic, which
can introduce said species into a material with a maximum
concentration of said species at a predetermined depth
with respect to the bombarded surface 10. The molecular
or ionlc atomic species are introduced into the material

with an energy that is also distributed about a maximum.
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advantageously be used alone or in combination with hydrogen, such as
rare gases (for example helium). Said implantation creates the zone of
weakness 12 10 substantially parallel to the plane of the front face 10, in
the bulk of the source substrate 1 at a mean ion penetration depth. In this
regard, reference should be made to the literature concerning the method
known ur@lesthe-trage diEmark 'SmartGut’. skHhesZonenobwedknessrk

can asohe cansfityled .y a poraus layer, obgined, far.example, by he,
method described uLEuro ean patent EP-A-0849 788. The useful layer

1318 Be trarsferrd® cAR aiso be 3 2GT5/BF tiie front face 10 of which has
cavities oBteirfert by letching i saidtayerigeing. kerovis by abres skiledperson ion
asrarsuspended layaric.SUGha layerisiysedindhe pradugtion of on ¢

microelectromechanical systems Mﬂl}iMS..Thq support substrate 3 acts as
a mechanical "‘éﬁpﬁgf?“ and to this BNhd;its thickness 1S 8evétal hundred
migrerete I gypicdlly aoutS8e0 ) fifasa froht faeeB30untamiedvwot 2
comgdnto-eantagtuwith ke frontfagesd-of the sosrcanpubstrate 1.and an
opposed faee 31 (grmed hie ‘hack-face: 30 Thesouree substitg and e,
support substrate 3" can be constituted y any materialin particular those
usé&?ﬁﬁ%ﬁﬁﬁ%ﬁbli@éﬁ@ﬁéﬁ%héCﬁeFdéeongI%%ﬁoﬁi%sFéﬁto’éFé‘?:ﬂ%n%ce 10,
or opticsuch Ak semicoaductor mraterials 3% By wayeof iusteativei on

exgglggat it.is possifle to,, use silicon, a material that is frequently used in
said applications, silicon carbide, germanium, silicon C germanium, IV-IV

compound$, and-fI-V E8fTounds -6 & Combination oPSailihisterialst '8,
a multilyer substrateceamprising at least twallayersvof materials he trade
mark “Smart Cut”.

The zone of weakness 12 can also be constituted by a
porous layer obtained, for example, by the method
described in European patent EP-A-0 8495 788.

The useful layer 13 tc be transferred can alsc be a
laver the front face 10 of which has cavities cbtained by
etching, said layer being known by the skilled perscn as
a “suspended layer”. Such a layer is used in the
production of microcelectromechanical systems, MEMS.

The support substrate 3 acts as a mechanical support
and to this end, its thickness ig geveral hundred
micrometers (typically about 300 um).

It has a front face 30 intended to come into contact
with the front face 10 of the source substrate 1 and an
opposed face 31 termed the “back face”.

The source substrate 1 and the support substrate 3
can be constituted by any material in particular those
usaed routinely in applications in the fields of
electronics, optoelectronics or cptics, such as
semiconductor materials.

By way of illustrative example, it i1s possible to
use silicon, a material that is frequently used in said

applications, silicon carbide, germanium, silicon
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selected from those cited above, as a constituent 5 material of the support
substrate 3 and the source substrate 1. IV-IV compounds are compounds
the two elements of which belong to column IVa of the periodic table. I11-V
compounds are compounds one element of which is from 10 column llla
of the periodic table and the other of which is from column Va, such as
galliammaitrider(GalN); gallionmarsenide (AsGa); DI indivarphosphide or a
(InBRagardless of hesmadespfpraducing the zone, of, weakness 12, it

will %%fogmedcjnﬁa manner, such that the 15 usefql_layer 13 to be .
transfafred s Ve TRk With Fespect fRthe thitRnedy BFtheindrfdyer tals
whithis 36 stse Sraihethos theesuppbresubstrate 8. hecharactesistics

congeraingthe shicknesssofsaid dayerdebestransiengd 13wl be oo
dessggbsegr%eclgwlzo As shown in Figure 2B, the front face 30 of the

support substrate 3 is then bonded by wafer bonding to the front face 10

of the sourte SUbSIPatR LY aftR) oS andmneating eattteatarars iof
camietloutienitbastack tostiengthenthesbending 25 interface-betweeny 11 v
the.opifacn 1001 Ine spiie eubstate 1 andJhe fiopt face 30 o ne.
suppart substrate 3. Said heat freatment is carried out at é'(fempera ure
that 7s Stiitabld 48 &HhinEfidn BE#e® EhREmIcHP hatFBof Hienfatéids af which
contact B0mAs shown ivEiguse 2€, dhe suppartsubsteate B-andidhe Jayes11ium
to be yransferreg:L3.are thep detached fromihe . remainder 14 of the

source substrate 1 along the zone of weaknéss 12. Detachment is

effected, FOFEXAMpTS Sy Appiyg™s5 Strassé¥ GFiethanicaForiginawRith

are'generally teéAsiohandidrlbérdingane/dr shear steesses. 30cSaidhat the

stregeas can be-applied, for examplenusing:&d is very thick with
respect to the thickness of the final layer which is to
be obtained on the support substrate 3. '

The characteristics concerning the thickness of said
layer to be transferred 12 will be described below.

Ag shown in Figure 2B, the front face 30 of the
support substrate 3 is then bonded by wafer bonding to
the front face 10 of the source substrate 1.

Advantagecusly, an annealing heat tCreatment is
carried out on the stack to strengthen the bonding
interface between the front face 10 of the source
substrate 1 and the front face 30 of the support
substrate 3. Said heat treatment is carried out at a
temperature that i1s suitable as a function of the
chemical nature of the materials in contact,

As shown in Figure 2C, the support substrate 3 and
the layer to be trangsferred 13 are then detached from the
remainder 14 of the source substrate 1 along the zone of
weaknesg 12.

Detachment is effected, for example, by applying
stresses of mechanical origin, which are generally

tension and/or bending and/or shear stregses.



(9]

10

20

25

30

35

drawing rig, or one or more blades introduce into the side of said stack of
layers at the zone of weakness 12, or by a jet of fluid (liquid or gas)
applied laterally at 5 said same zone of wgakness. The application of said
stresses of mechanical origin encourages the propagation of a crack at
the zone of weakness 12. Detachment can also be effected by applying

stresses dQiof theraal prigin:kheairesses ol mechanical griginand of; ny
theC[rmaa‘L“.glri in.can acljso %% gorgfbin{gg. Anbialte medgat% strgcture 4 is thus
obfained, Comprising the Stipport Substrate F&id e dsetiigyer 5°13,2°
whicH i@ thén ferhte Fihe%ranbfelradaayei tAS BRowathe Figure2Dimess 12,
thinming:step isdtben rearnied dut dndhe drapsfeses)usef layer Ttasmonw 1 2+

A) Ltoseptain an yltrathin gaex'rgé %%Q e(é%e_' Figure 2L). The final structure

obtained, reference numbe 0 comprises the support 3 and the
ultrathin lay&r PRPIFRRRHGCATDE 2aRicttOR 2Ry e BEMbRE OFthe

following technigquesz for e xameplerchemisalimachdnisalc palishing (EMP) zone
anpealing, inan.atmaesphere containing hydrogen and/or argon, sacrificial
oxidation, or dry or 25 wet chemical etching. Chemical-mechanical
polishing?§5i‘g§ﬁ‘?‘ﬁ&§e TOnBiniig mectamesl pofishing Fariet 66t RFresses
passingte roraty polishing head over the free surface 131 of the

transferreghlayer 13 and hemical polishing implemented 39 by-distributing
an abrasive in the tprm %f a Ii%l%i% or Ci;illste, such as a colloidal silica,
oli [

between fhecgt?rfft:és& sg’ldcp hing“head and the surface 131 to be
polished “AhricaliAg ¢ an aEMmosphere tcontaidingshydnoge mizngioreaigon
consistsrinanneating the.iptermediate3b-structure4 i said atrpaspheres e
2t aJempriatre oAbl 10T L 1330G o sryprgliens of segonds to

Ag shown in Figure 2D, a thinning step is then
carried out on the transferred useful laver 13 (arrow A)
Lo obtain an ultrathin layer 130 (sese Figure 2E).

The £final structure obtained, reference number 3,
comprises the support 3 and the ultrathin laver 130.

Thinning can be carried out using cne of more of the
following techniques, for exampie: chemical-mechanical
poiishing (CMP) , annealing in an atmosphere containing
hydrogen and/or argon, sacrificial oxidation, or drvy or
wet chemical etching.

Chemical-mechanical pclishing ig a technique
combining mechanical polishing carried cut by passing a
rotary polishing head cover the free surface 131 of the
transferred layer 13 and chemical polishing implemented
by distributing an abrasive in the form of a liguid or
paste, such as a colloidal silica, between the surface of
gaid polishing head and the surface 131 to be polished.

Annealing in an atmosphere containing hydrogen
and/cr argon consists in annealing the intermediate
structure 4 in said atmosphere at a temperature of about
1050°C to 1350°C for several tens of seconds to several

tens of minutes. Said annealing rearranges the atoms on
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tens of minutes. Said annealing rearranges the atoms on 11 the surface
131, which are displaced into a stable energy level, smoothing the
surface 131 and thus reducing the thickrlelsrs (thinning) of the layer 13.
Sacrificial oxidation consists in heating the free 5 surface 131 in an
oxidizing atmosphere to form an oxide layer which is removed, and

repeading that-oneration a,plurality, ebtimes yntilthe desired thicknessfor . .,
the, ultralthm I%er Jhrs].o IS rggched. FAnaIQI, chemical etching operations
comprise (et 10 etehiRg cartied SUtIR A bath of ZREmICAt Prodices oFdry e

etchinFéarried olt Iniapiasma ofagas, whichetdies the transferred

layer 13. Bey-etchingican alsoder carieseu bydanicbombardment for £rcc
example_using -argen, which.has.a mechanical ballistic effect that 15 .
regj%es&%lrélee thf"lgilnefs% ot the i(alvé;% 3t %Otﬁl%ft iy I%)?er%san oxide
obtafiiEE THR Al HickiRiRe 6idhe altFAtHIRDSr T30 bBRinedfoatthen a
thimding siepis 10 nanesetens (100:hm) Qelessear ever-29 sapometershe

(50,pm). or Jess. lchy‘g}e hegt %neiaéiggl_}{rae tment described above,

carried out to strengthen the bonding interface between the front face 10
of the sourcE8ub&trate Rt RE ot FaEE 30%51 1e SGBSorf SWaRialso et
be €aniedigutrduring: therdetachmerit step arftheteafter Hutmtways:-before: dry

the-25 thinping step. 3aid annealing heatdreatments can alsg,bey, o .neg

repﬁﬁ?te(ggaplgrggt  of fimes bgtv_\éegen b%ndlng agql 1IQLnnlng. It should\l be

noted that When Heat annéaiing is carried but GG the detathiient Step,

it i$'pEsSiBle 10130 2Hrryout @ shglediedreaatmentenspleyingdncreasing

teraperatyresnThus, Haeexamplen whenthe squrcesubstrate1 s silicop,

de?ggz%eené a{%né] @ﬁizagz?@gsw %%l(q:et%é ]%eifrer 13 until the ultrathin
layer 130 ig obtained.

The final thickness of the ultrathin laver 130
obtained from the thinning step is 100 nanometers
(100 nm) or less, or even 50 nanometers (50 nm) or less.

The heat annealing treatment described above,
carried cut to strengthen the bonding interface between
the front face 10 of the scurce substrate 1 and the front
face 30 of the support 3 can also be carried out during
the detachment step or thereafter, but alwavs before the
thinning step. Said annealing heat trsatments can also
be repeated a plurality of times between bonding and
thinning.

it should be noted that when heat annealing is
carried out during the detachment step, it iz possible to
carry out a single heat treatment employing increasing
temperatures.

Thus, for example, when the socurce substrate 1 is
silicon, detachment along the zone of weaknegs 12 is
carried out at about 500°C then, when the temperature is
at least 1000°C and maintained for several hours, the

bonding interface is strengthened.
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carried out at about 500C then, when the temperature is 35 at least 1000C
and maintained for several hours, the bonding interface is strengthened.

12 in accordance with the invention and-in contrast to the current state of

the art, the method of producing an ultrathin layer 130 consists in passing
through an intermediate step (obtaining an intermediate structure 4) 5

during which acusefuldayer 18] withcathickness thatris ssubstantiallyit rastc to

greafer thanthat ottheultrathin layer, ,130 to,be qhtain li%l}e'b ducing an

m?é"glOd is completed, is transferred. The expression "substantially
gréateFineans thaf ST thela§erie franSteHad 13 ad 8 ke sy
whict isrsaflicient tewithstand the diffeyentrheat treatmdntstof structure 4)

detachment,astrengthening, of itshanding interface withthe,support 1o+ 3¢
suggrg%g&? W“Q‘;{ﬂt causing the formation of deffects or bll%ers at said
interface 15 Prefarably. The Tayer 16 Be transfetfed 15 is at- febst thtes 2ver
time’thickep tharPthelulgathin ey e F 180 MPréferably againy saitddyeri 53

is 3ananemeters thick or more, while in comparison, the ultrathin layer

130 is 1Qann9{ ters thick Qr less or even 50 nanometers,or_ 20 less.,
A Eggﬁo?v oy \C;élriatlsolﬁmg’fttﬁ‘e&rﬁgt od déscribed Wi{?1€“er°‘e%spe%tn at

Fi gresSAto? ] . pect

to%&‘uréé@?tot&hﬁ this¥/afiafisn 2h hiterpdSed |yl 2hgdRterposet: s

betwmeEer m@fmnttfacml&m‘tﬂa@aqum 26 substrate 1@&:&@&&_&&&&@@.&5 of

30.0fthe,sypport sprface. .3 (see. Figure 3B). As.can.be seen in, %Mﬁgce with
y

31%_, said mter{posggl layer 2 is formed beforeﬂthe step of bondin 4

wafFbSHERG . préferitiy 8hdhe frioht fdet 0°6f1fié XappoR stbsFate se of

1. #Howeves, ibcobltialsebe fermedhan thexfrentfface 30 of the support

substrate;3 oF op Aotk froptfaces 10.and, e cransferred 13 is at
least three times thicker than the ultrathin layer 130.
Pfeferably again, said layer 13 is 30C nancmeters thick
or more, while in comparison, the ultrathin layer 130 is
100 nanometers thick or less or even 50 nanometers or
less.

Figures 32 to 3E show a variation of the method
described with respect to Figures 2A to 2E.

In this variation, an interposed layer 2 is
interposed between the front face 10 of the socurce
substrate 1 and the front face 30 of the support surface
3 {(g2ee Figures 3B).

Ag can be seen in Figure 3A, sald interposed layer 2
ig formed before the step of bonding by wafer bonding,
preferably on the front face 10 of the support substrate
1. However, it could alsc be formed on the front face 30
of the support substrate 3 or on both front faces 10 and
30.

This interposed layer 2 can, for example, be
obtained using a chemical vapor deposition technique
known as CVD, or by epitaxial technigques, namely metal
organic chemical wvapcor depcsition {(MOCVD), molecular beam

epitaxy (MBE), or by hydride vapor phase epitaxy (HVEE).
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30. This interposed layer 2 can, for example, be obtained using a
chemical vapor deposition technique 35 known as CVD, or by epitaxial
techniques, namely metal organic chemi%ai vapor deposition (MOCVD),
molecular beam epitaxy (MBE), or by hydride vapor phase epitaxy.
(HYPE). 13 When said interposed layer 2 is an oxide, it can also be

obtained by exidizingthe-hulk-subsirate L, cWhen the zgne of weakness. .
12 is gbtajned img(leacyti%? atomi&.sp,eues, the igl&qr osed layer 2 is 5
i A

e
pre?era ly (?eﬁ)ostlt%a‘prlor n?ﬁﬁant%ﬁ%ﬁgTﬁg‘ ?ar‘ge*l ente ‘f)%thuPe'

connectedWith theé<leposition mathadnmay be2prefidididl e teslzoie of
weaknasst2 rig coptiast: Wheadhe 2one 10f weakness, 1245 A RAIGUS ig

lay int sed layer.2 is deposited after 10 forming said parous
zor‘%e%ggg%eg E%%fﬁ?é%% '&fet()%e rgﬁég errécg f’o}-n %ﬁg ?aEt?etr 'a%%in ggf%‘éera f? rge
beifg®EbtalihetEhP it SafPitsipo8ed 1ayer 2tdim, frsxaniplepaiethod
co_mmiyuﬂ_ed byx@tﬁy@ﬁ_oﬁam in_ﬁmlaﬂmg _rnafeefiabﬂn Qéapaﬁ&@tkamﬂliqon _

oxide (Si02), silicon gitride (33N4), - diamond, ap injulgting mateyial with a
high permittivity, or a combination of said materials, for example silicon o
oxyiitride S Saitt iterpbSed fyeFoRari®sd B &onmposed S6EL B &ty Bf b=+
differentiayers of daidomateriaiso2@ (muliilayes). Thetherlsteps of thebe
metheg,are-identical 10 thoses deserined abave-and.will.nothe repeated in
detggtit should be noted that after the detachment step shown in Figure

3C, anintermedrate Sradtire 4 comprising the 25 support 3, the

interposed fayer idmg esteahskeired |ayerls islobtainedrEdifowing the
thinning eperation, B.sUPPOH:subsirate 3 is gbtained that sHpREMSIN in

SU%%%@%%hﬂg% gilicon oxide {8i0.;), silicon nitride (8Si:N,)

:
diamond, an insulating material with a high permittivity,
or a combination of éaid materials, for example gilicon
oxynitride. Saild interposed laver 2 can also be composad
of a plurality of different layers of said materials
(maltilayer) .

The other steps of the method are identical to these
described above and will not be repeated in detail. It
should be noted that after the detachment step shown in
Figure 3C, an intermediate structure 4' comprising the
support 3, the interposed layver 2 and the transferred
layer 13 iz obtained.

Following the thinning operation, a support
subgtrate 3 is obtained that supports, in succession, the
interpesed layer 2 then the ultrathin laver 130 to form a
final structure 57.

Preferably, the interposed layer 2 is thin, i.=.
nanometers (50 nm) or less.

The method of the invention can produce a S0I type
substrate wherein the silicon oxide interposed layer and
the superficial silicon layer are both lessg than 50 nm

thick, which has not been possible until now.



20

25

30

interposed layer 2 then the ultrathin layer 130 to form a 30 final structure
5'. Preferably, the interposed layer 2 is thin, i.e., 50 nanometers (50 nm)
or less. The method of the invention can grpduce a SOl type substrate
wherein the silicon oxide interposed layer and 35 the superficial silicon
layer are both less than 50 nm thick, which has not been possible until

now. 14 Fourpasietiarexamples shiiemedrod-gkthgdnyentionavil new
be gﬁg%rmfe{jenEzvSAMP%% Eheerr@g)lgméig ti% of a source substrate 1

formed 5 from bulk silicon was carfied out To cover it with an interposed

layer 2 of silicon oxide (Si02) 50 nan®#fef&fs¥ (50 nm) thick. The zone of
weaknessTtZzwasthex fotaet-by dfiplantieog hydregersions tk usingafned
implaiatin dese of s €08 L Hiepx and anImplaniafipn.engloy, {210,
keV to obtain a%ayqr to be transferred 13 with a thickness of 1.
micrBmetetsTE9 mf¥fite Supiforfdbstiite ForTed S blik 2RicoRnmReters
thehTsorrted toishikoxide layer 2 by wafer bonding. 15 The remainder 14

of the souseg:substeate 4 was thens detached by.a beat-treatment at less
thangWC and st er):grthening the bonding interface u,singéa heat

treatn?enaf%%;r"rrll&e Ran TB00C BINAIY, tHiviRg wHs cdfred dbehy o dose of
polfshing-and B0 sacrificial exidatiupierotdincfirastarcturé S uithkai to

ultraitia sHlican layer-d 30 with adhickpess-ofH0 nm 9r even 20miifsaid ¢
thirln.igg rﬁge(p?vc\)/%gggg%n%d. XAI\{IPLE 2 The procedure of Example 1

was followed, except that 2 thie Silicon oxide layer 2 was 20 nanometers

thick. EXAMP|3eBrort substrate formed from bulk silicon was
then bonded to said oxide layer 2 by wafer bonding.

The remainder 14 of the source substrate 1 was then
detached by a heat treatment at less than 500°C and
strengthening the bonding interface usiﬁg a heat
Creatment at more than 1000°C.

Finally, thinning was carried out by polishing and
gacrificial oxidation to cobtain a final structure 5' with
an ultrathin silicon layer 130 with a thickness of 50 nm
or even 20 nm if said thinning step was continued.

EXAMPLE 2

The procedure of Example 1 was followed, except that

the silicon oxide laver 2 was 20 nanometers thick.
EXAMPLE 2.

The procedure of Example 1 was followad, except that
the implantation dose was 7 x 10 H'/om® and the
implantation energy was 160 keV, so that the laver to be
transferred 13 was 1.5 micrometers (1.5 pm) thick.

BEXAMPLE 4
The procedure of Example 2 was followed, except that

the silicon oxide layer 2 was 20 nanometers thick,



The procedure of Example 1 was followed, except that the implantation

dose was 7 x 1016 H'/cm2 and the 'r@plantation energy was 160 keV, so

that the layer to be 30 transferred 13 was 1.5 micrometers (1.5 m) thick.
CLALEXAMPLE 4 The procedure of Example 3 was followed, except that the
1. silicenoxige layer-2-was2hhnanonseters-thicke 1506LAIMSHL; Amethkodaf one

5%% ing a sfructure comprising at @%&g%ﬂpeg%yb%@@mwf%m 2

trathin layer deriving from a source substrate, in partlg‘ular made of a N
SEMICSHRIUCHOP SthAterial, forapphidatibns i the it of eledtrdifids, conductor
optoetectrohicsiaroptios, 1said method comprising thel followingstectronics,

syceessive-steps:;a)bonding, by malecular bonding; A SYPPOFLSULSIA;  the
onto one of the faces termed the "front face” of a source substrate,
havingtHereih & %one ot weakness “defining with said front face a useful

layer terpistbthed layertorise ransferred by detaching saidwpporeubstrate
substrate andsaid- usefuk dayer to bedransferred-fromthe semainder of scurce
.theu Osu{C%tseUbS%%tgiglzo n%gglgez:&l? €9 f V\é%akél e towoeb't%%]ea?nﬁ o defining
intermediate Structure comprising at least Said “transferred useAuﬁ layer

ahd saidssupport stibStratet e) thinifiy Sdid transferrediseiul tayer tgaver to
obtain: saick glrathin layer, said method being characterized in that the

useful layer 1o.be fransfetred %fﬁggimrmggﬁg% structure is;at least; | sery1

three 'times thicker than s{__aid’ ultrathin layer obtained from the thinning
step¥S and‘in fiiat e thickess Of the” Tiltfathin Ta76t 1€ 166 nnomaterd ©Ur ©€
orlelss.L2.2A methodcacrordimgdo claint 1 fof obtainingeesstructuve obtain an

compsing & support substrate,.an ultrathin layer deriving-from a.source 5414
S%%ﬁﬁE%Jg é%n%g%%%{m?gyer and said support substrate;
o thinning said transferred useful laver to cobtain
said ultrathin laver,
said method being characterized in that the useful layer
to be transferred of the intermediate structure is at ieast
three times thicker than said ultrathin layer obtained Zfrom
the +thinning step «¢) and in that the thickness of the

ultrathin layer ig 100 nanometers or less.

2. A method according to claim 1 for cobtaining a structure
comprising. a support substrate, an ultrathin layer
deriving from a source substrate, in particular formed
from a semiconductor material, and an Iinterposed layer
inserted between said support substrate and said
ultrathin layer, characterized in that before step a) of
molecular bonding, an interposed layer 1s formed on the
front face of saild source substrate or on the front face

of the support substrate or on both front faces.
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from a semiconductor material, and an interposed layer inserted between

said support substrate and said ultrathin layer, characterized in that

before step a) of molecular bonding, an interposed layer is formed on the

front face of said source substrate or on the front face of the support
spbstratenerionzhotb front faces. 16:3.iAmethod accordinghto-claims-1 064 in

2, ehgractetized in fhatsaid usefyl layer,tg be%@”s@ﬁ?y‘?s@é%eﬁ of the

intermediate structure is 300 naniometers thick or more. 4. A method
acESranyto driyPorie ofthe praceding ClaifR” CharActarizéd mthat tie?Te -

thickness of said ultrathin layer is 50 nanometers or less. 5. A method
agcording to any-ene 9f glaim 2 to.4,, characterized;in that the.thickness:of: o |
said interposed _layer is 50 nanometers or Igsz. 6. A method accordingto .
ahy dh8 of thaim™to 5 chalacteriZEd in-that §8idShterposediayer iga; © 2+
layer ot insulatihg:arateridl £7.5A aethed aiccording to claim 6,
characterized in that the interposed layer is a layer of a material selected
frgm %L!Eiggl%gxide silig:%lqitridg gigha%ermit(tji\éiet?y insulatin materials, o

i H A - e i . - 4 r
diamond, an combinations of said materials, 8. A method é_jc:%:%rdlng to

afiy* Bhé of fie-precedifig damts, tharactetiz&éd §iF thatthinfimgds cartiegrosed
outysing at leastroneceftbe fellewing4echniques: chemical- mechanical
polishing, annealing in an atmosphere containing hydrogen, argon or a
mixture 17 thereof; sacrificial oxidation; and chemical etching. 9. A i
methdd adEsTding 6 @R ore of the pratdding tiaime! charact8rized in £ >
thalt arhweat annealing. treatnsent és: ‘carried-eutafterdbohdingrstep ay andyer of
before thinning §1EPL): 21 .

A method accerding to claim 6, characterized in that the
interpcsed layer 1ls & layer of a material selected from
silicon cxlde, silicon nitride, high  permittivity
insulating materials, diamond, and combinations of sald

materials.

A method according to any cone of the preceding claims,
characterized in that thinning is carried out using at
least one of  the following  techniqgues: chemical-
mechanical polishing, annealing in an atmogsphere

containing hydrogen, argon or a mixture



10. A method according to claim 9, characterized in that the heat
annealing treatment is carried out during detachment step b). 11. A
method according to claim 9, characterized in that the heat annealing
treatment is carried out before detachment step b). 12. A method

thera6€ording-toiaiy-aae obtheiprecedingsclaims; eharacteszed imthat the

=
—

12.

14.

Fet
{n

16.

zone of weakness is obtained by atomic species implantation. 13. A

method according to any one of claims | to 11, characterized in that the
26n&"6fWESKNBES 754 pdFou “aver Y140 Amethod-according fo'amp? ore 6 -
thenprecedmgiclaitns, icharacterized inltkatdetachmentistgp b) ceatprises  is
applying-mechapical and/or {hermal stresses, 13 A method agcodingtQ nn s ng

ang one of the preceding claims, characterized in that the transferred
us ﬁl)layér is a layer comprising suspended motifs. 16. A method

according to any one of the preceding claims, characterized in that the
saurgesybstrateds fermed from -a material selegted-fremisilicon; siliegnz« thne
carbide,_germanium. siicon germanium, IV-V 18 compgunds, andI.,.. ...
cOMpounds, or d combination of said- materials. 17 A'metho dccording
tP&RY oRe of the preceding claims, characterized in that the support

substrate is formed from a material selected from silicon, silicon carbide,

germaniyim, silicon germanium, V-1V compounds, and |-V, compounds,, .,

or a combination of said materials. ABSTRACT The invention
cofiéérns althiéthbdof prodidiiga Structirercdifipiising affeasfong =achment
suppgrt substrate (3),

A method according to any one of the preceding claims,
characterized in that the zone of weskness 1is obtained by
atomic species implantation.

A method according to any one of claims 1 to 11,
characterized 1n that the zone of weakness 1s a porous

layer.

A method according to anyv one of the preceding claims,
characterized 1n  that detachment step b comprises

applying mechanical and/or thermal stresgses.

2 method according to any one of the preceding clalms,
characterized in that the transferred useful laver 1s a

laver comprising suspended motifs.

A method according to any one of the preceding claims,
characterized 1in that the source substrate is formed from
a material selected from silicon, gsilicon carbide,

germanium, silicon germanium, IV-IV
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an ultrathin layer (130) deriving from a source substrate (1), in particular a
semiconductor material, and an optional interposed laver, comprising the
following steps: a) bonding, by molécular bonding, a support substrate

(3) to the front face (10) of a source substrate (1) having therein a zone of

W ) definin isef e to trans the thickness_ _ .
o e e bstantiahy rester toan thatot sa Ghraiie ayer 3oy gy "¢
dBechingsdid support substrate (3) from the remainder (14) of the

source substrate (1) along said zone of weakness (12) to obtain an

. intermediate structurecomprising at Jeast said, transferred useful layer. 1 oy ns

(13) and said support, substrate (3), ¢) thinning said transferred useful

lay&F 316 - 0btath sad ultrathin 12y6r. APiidation 5 the fatticationsof £ormed

sudlystrates inathrerfields ofeelectrenics] optoeleckonies or opticsen: carbide,
germanium, silicon germanium, IV-IV compounds, and III-V

compounds, or a combinaticon of said materials.





