15

20

25

30

35

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

suréaﬁﬁtﬂfr@séuwﬁdléﬁuﬁﬁﬁlf%%@ttﬁ%%eQ%y‘%%;%‘E alazofﬂgt_cg%%qkﬂeﬁ "

whj fi a thin layer. The.free face of that thin layer .is then broug

int %#%a%%%ﬁtaact %v%rﬁltﬁ%%%%ﬁ%ﬁrs%sﬁratg %F]a%rg"f‘digfﬂ’ n %%%isafﬁen
detach8dRofTthe: FemaiMRir e it §6@6e substrate to transfer it to the

20 supposubstratend haktypecfimethodis kaews sinder thedsadematk i n
"Smat oVt Techyglogys g i the. drection of transfeing thinner

and thinner layers onto a Support to % obtain composité Substrates from
Whith*&EleEfrEmic Tonfporents Edr? 66 Fabcated WHIGHTURERE 606 Rasterds
tharrexistimg. components rRefefencesshagld befmade in thisitegard i the-are

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

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

now shown that Whenlthe thiry Bfef fo'bs tahsfatiedis VeRPiHiT I&3, 1e8s

implanting atomic species beneath the surface of a source
subgtrate to create thersin a 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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than about 100 nanometers (nm), it contains defects which do not appear
when transferring a thicker layer. Thus, 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 result in increasing the pressure existing in gas microbubbles
présentintthezonervfsweakndss amd dausestheimtp dégas ddwesvery thin

traasferreddayerthys sontainsmany defects such as b blisters gr partial
de@ggﬂe%}éosné Furtger it appears that when a very thin layer is transferred

onto a support SUibstrats Sthe Gty 6 theB6nd obtad®istal fidte
sefdifVeiorthegitesenteroft pagiclesdrehydrosahpns efithe susfack of s

thelayersdtodl O-be Praught intacoatact thanwhen transferring a thicker
layer. Simi ~when an interposed layer is present between the tpin s
layer to kﬁgﬁg\%%r’edl E{J?ncii ﬁ‘?eeéa'urpspo{;‘t%ll 3hibStrard, & naSbeensHowrifaf 1S

the thifHer & 25 triHsTerfed HiE Riyer ARe Fhcre dofecledt enmaisy of the
Figured ofithe acedmpanyiag drawingssshowsiardheeretical plotatthes o
totglhickaess E1,0fihe pasfered layer e, the sum.of the thicknesses

of the thin layer and the interposed layer, as a fanction of the _ num%?r‘S ko
of dEfeRt BN the fifishet Shitktiredor & Hivert HAckHeRs O itterposelicke

layety Fhis figure, which is for illustrative purposes only, shows that for a

given thickness gfinterpgsed, layer:(selid-line) there,is 4 limiting thickness
EL1 for 25 the transferred.thin layer; smaller values will result i the

transfer OF 4 layet contalniny detets. E6r & SmaliéiiRickngssiof he support
intétposed dder (dottedindp e shown that the thinner the

transierred thin laver, the more defects it contains.

Figure 1 of the accompanving drawings shows a
theoretical plot of the total thickness ET of the
transferred layer, i.e. the gsum 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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limiting thickness EL2 for the transferred thin layer is larger. 30 In the
particular case of silicon on insulator (SO!) 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 onto the assembly. After 35 detaching and annealing,
the*S6F Substraté toffftisiiy aByercrBuIRETEsn eovérealwit ateroy
of dxide{SiK)2) aricatayer afdtansferred silicornis ataged)(see the 3

article "Siliconon insulator, material technology: by, M. Gryel, Fleciton,
Letter, 31, 1201 (1995)). Below a certain thickness for the buried oxwlie

layeP Yithas Béen' &Rown tHattheFansiétfed-Sificd 3 1ay8F E6taims L con
deferys whichareimorelafaked if avhightemperaturesheat:treaimefit is high

alsod4ged-Reference should beaade inthisiregard.tosthe artielehy,, o
QYq%loPg G. Cha, R. Gafiteau, and U. Gosele, "Low temperature wafer
ond

dir8E g, TeroSlectiomechote yEt?B?E@ (3854 SheFossible
explandtior fordhe Gpp&aranck of $aitk defacts rrieldbccifrence of “Low
degassging at thecbanding interiace bebueemthe layer gfisilicen axide apdqn
theS ggong silicz‘gn %H%ﬁﬁé}te- 15 During the annealing heat treatment

termed "stabilization fréatment", which takes place after the detachment

step, a ga<is oA &t e Behding: intefaéennthe case i aaher Sl said
substratethe: ransferreddayerds dhick and agis:as astiffenen20Jathers

113 aealimed thatdhs, oxigleayer, Hieh i5c also hick: ats 47,2 30N
absorbing the gas released from the bonding interface.
seceond giliicon substrate.

During the annealing 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



In the case of a thin SOI substrate in which the transferred layer and/or
oxide layer is/are thin, said 25 phenomena of absorption and of the
stiffening effect do not occur and degassing results in poor adhesion at
obtaihe bopding.aterface. Aofurtberpessibleexplanationds that inithig0..1ayers
. Substrates, hydrogen is implanted at a shallow depth with 30 respect to
2% the bonding interface. The transferred layer is thus saturated with
Hydkegen, WhichieAdstemigiatet by 8ffdsidn in theé direction of theave Dbeen
2 imedondingsinterfacen sp@h subsirates abtainesusing curtent teehaiguesrithout,
comprise, buried. oxide, lay i02),a perficial 35 silicon with
howe‘trmllél’(ngs%a%%tﬁg? %fegt%é%vgfe%&fb%%mgagn%ylﬁ&r'nicrometers m). Until -~
nbiW: itHas béed @ittt 16 27 obfaif §B8d Fuafy S Substratesin witef ™ ~°
knowsaid twe layees arecthinmet. TrialsCéafriéd o8t upsinbwin thisdegapdprising
stephaye been aimed at sirengthening, the bond, between-theslayersamithoutn: o
however, achieving satisfactory results. Finally, a method. f [ forming.ar
obtadBiicarsilitsh tayer is W?{om?ﬁeedocﬁmen? WO:00/28278, saig- <5
namethethodtcoraprising i steps of fransterding layer and thipningri™weniethéd the
wave8lng 1o, obtain an eptical silicondayey.of a specifiedithickngss, namedr.  the
_+..optical thickness”, equal to a/4ne, where a is the wavelength of the
&5 Bfoduced o teteived fight-and i, the refractive index of silicon. However,
tHiswisthod doss Rofd R erobtaincan iitrathin” layer aRd eohseduently Tathir
1 ayedoesabsolutely-netmention thecproblems: of appearancesef blisters oo the
orop{ERCts. uring e, yapster ofan uitialbip aver.ontaa suppart: Fielng  cne
this document does a sofutefy not suggest no use the intermediate step
crargffanstérity & dyer with'a tickiiess™ o & suppor=.

Finally, this document does absolutely not suggest to

L

s
the intermediate step of transferring a layer with a thickness
that is substantially greater than that of the ultrathin

to be cbtained.

Embodiments of the present invention seek to overcome th
above-mentioned disadvantages and provide & method tha
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,



that is substantially greater than than of the ultrathin layer to be obtained.

Embodiments of the present inventian seek to overcome the

above-mentioned disadvantages and provide a method that can transfer

a support substrate, a transferred layer, and optionally, an interposed
OPLoRVRY WWhRithETe vety thifB el Cless thank about B RaibmetiB 50 hbd)cor  the
follevendessihan20inm thicke These layers are termed "ultrathin” layers.

Embodiments of the inyeniipnnayhe of paiculal ARpUERUONLIO e support

fabrication of all substrates having a stack of layers some of WhiC% are ]
sensitive to degassing 1h StcEdrdants WithPA first Aspetd of Bepresaptied the
invention, there is proVidedra: méthod"of producingarsteucturescompesihg ving

at least one support substrate.and, anpuitrathin layerdervingfloma ng  with

source substrate, in particylar maqu of a semicond%ct?r Taterial,,for
- . . aal $r?n . face % qsm 1l aye“.ter%§d the
applications in the fields of electronics, § “optoelectronics or‘optics, sai

method comprising thé Lfaliewirg sticcessive steps: &) bonding, by

molecular bopding, a skppet isubstate-onta.pre of the facestermed the saig
"front face” of a source substrate haying therein a zone of.weakness
UseTil [e] = tﬁ =1

- . . 1 T ki > T the
defining with said front faceausgf\ﬂ?lgyer termed the qugrrtgebe sren

transferred"; b) detacKifg&ait’Suppbit stibstrate dha-Said® teefd fayer toa 1 ona
be transferred from theatemainderof the sourea substrgte, along @aihin  an

zone of weakness, to phtain.anintermediatg siructure comprising atleast . - .+
said transferred useful layer and said  support substrate; .
sal transierred useful laver and =aid

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.



c) thinning said transferred useful layer to obtain said ultrathin layer, said

method being characterized in that the useful layer to be transferred of

the intermediate structure is at leas- three times thicker than said

ultrathin layer obtained from the thinning step c) and in that the thickness

of tHe GifrathitiTayBF 3§ $00 hardifeterd or-less. Sa Fufthér adahtageouss ©F
emboangsaonsdimitngcharacteristics ohembaedimenis of:the investion:sthateancr in
~omp P8 Jaken alone arin .comhination are as follows: e step a) of molecular

bonding the support substrate may be carried our, on an interposed layer
present on the frort fate=bf aid SobirdBsubstaft thelisefiPlaysdtto BEPPOLt
transferred of the intermesliate structureymaycbe atdeasti thtee times on an

thicker than said ultrathin daygroblaingddrom-thedbinning step£);ssaide  face

useful layer to be transﬁgrrecﬁof the intermediate structure may be 300
nanometers thick or niore &hti tha tHitkivess of tHe titrathin layer is 100

manometers or less; the thickiiess of thieeditrathindayermay frersgd of the
nanometers or less; the thickness of saidsipterpesed: layermay.de 50 least
nanometers or less; 6 ,sald interposed layer may be a layer of .insulating, .., . ,
material;
laver obtained from the thinning step c);
¢ 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;



the interposed layer may be a layer of a material selected from silicon

oxide, silicon nitride, high permittivity insulating materials, diamond, and
combinations of said materials; thinning may be carried out using at least

one of the following techniques: chemical- mechanical polishing,  _
annealing in an afmoSfhére eBREITAG RAYdrogeit ardoivor 8mixtureyer ©F
thereof; sacrificial oxidatfon! saridichemical etehing; a heat annealing
treatment may be earried out afterbenrding step:2) and befores thinnieg of &
step ¢); the heat annealing treatment may,be; carged out dufing. o, s ge,

detachment step b); the heat anneallqg_ treatment ma be carriedout . . -
before detachment stép by; “fé zond of Wéakitess mﬂé%ré obtaitietby =+ 7+ =Y

atomic species implaritétion; 2the'Zone of\Wweakiessimay beca pofous: and
layer; detachment stephlmay tcompriserappiyitigmaechanical;and/or

therma}l stresses; xheé@r}%tﬁrﬁ%d%UH&-%E_@@&%@H&%&D@ at least
comprising suspende(éi)rrlnou(];sf (§%S%Je?g§?é%yier§é tbg source substrc teemLcalw
may be formed from a~ material sefected from silicor e

con, %fﬁ%&%ugasrbide,
germanium, silicon geffanitim, SPv- IVRompounds; and¥iit¢ zonfpounds?  an
or a combination of saidimaterials; thersupportrsubstyateanay bedouwed or a
from a mixture thereof; sacrificial ozidation;
and chemical etching;
¢ & healt annhealing treatment may be carried
out after bonding step a) and before
thinning step c);
e the heat annsaling 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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material selected from silicon, silicon carbide, germanium, silicon
germanium, Iv- IV compounds, and IlI-V compounds, or a combination of
said materials. Further characteristics and7advantages of the invention
become apparent from the following description 7 made with reference to

the accompanying drawings, which provide non-limiting illustrations of
posKiKiE itiplemeRtRioRECH the draRiECoTRgarEing dgrphistowingich
thertotal thiekness- ETraf & ttansfetred tayer {thirslayer gpdsitgarposed
Iangﬁe%gﬁpgg@&flgw_e number of defects ND observed in the finished
structure for two different thicknesses of said 10 interposed layer; Figures

2A to 2E ard 3R%0 SEGSHSe successive steps in two variations of the
method of the in¥ertior: Figures 2 Ao anth3Aito3E Ate dingrams il ckness

which 15 the differentlayers,and.their thicknesses areaf shown. to,
scale and have been delibera.teljy enlarged in places for the purposes of

clarification. Figut8 27 XRoWs a 88iEe stbsfrate T Whihas an HRtetHabe T
zone of weaknesst12lgéfining tWb portiens; 20 namelya vsefuklager 13 to

be transferred ard a,remainder14 of,back pedion of said sQUILece of =214

substrate. It has;a iLt‘acv_ew%os termed the "front face” which is intended to
come into contact With & suppor S{iBstrate 3 and is located on the side of

the useful layer 3 ®'68525 frahsferiéd2add af dpposBd fade 31 terhsed

the "back face".successive steps in two variations of the
method cf the invention.

Figures 2A to 2E and 3A to 3E are diagrams 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.



ul

10

20

25

35

The zone of weakness 12 can be obtained by implanting atomic species.
The expression "implanting atomic species” means any 30 bombardment
of atomic species, molecular or ionic, whigh 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
molecularovionic atomitspeckes dre intraduceddritoithe anatériab3 wath

an gnergythat is;alzq digtriufed aboyt a maximum,,& Atamic spacies can

be implanted in s,aidrf]ource substrate 1 using an ion beam implanter or a

plasThY TRnfErsibREmpiantr, fordxariieEPreferably, said implantation is
carried oltbyfera® bpmbardmentuMaeretpreferably sthedmplattedidniby ion

species is-ayiagen. @ther ionic species san radvantageguslysbe ysed
alone or.in cor;fnbinati%?}[l with hydé% en, such as rare gases for example
helffimy. ‘Said fplantation creates the zone of wedkhess T2 “Fo*
suBstERtidBgsarac o Hfe PRI GfiRafrontface RThRthe biikofthel
sourgesehstiatezhahaqneanion penetatiandepthahthis regardn) |

referenceshould, e to.the literature concerning the method known
under thests%d% qi%%r%%% E?ﬁﬁ% Céu%? Thez ohqézeoféﬁeglékn%gsﬁaa%al}weglgo e

be CORSHHET By aY pBiotRIafer dhtained, for ekgmple, bythéfrethodace 10,
desecribgckindziirapedn patent &EP-A<0 849788aThe useful ayesd3 tode
trapsferred.can.alse be.a, 20 layer the front face 10 of which has cavities
obtained by etching, Said layer being known b%the skilled person as a

"suspended 1dyers SUths fayef &5 et mth& produttioh gfade to cthe
midroelectromeehanivaksystemst MEMSEhod known under the 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 microelectromechanical systemg, 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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The support substrate 3 acts as a mechanical support 25 and to this end,
its thickness is several hundred micrometers (typically about 300 m). It
has a front face 30 intended to come into gsontact with the front face 10 of
the source substrate 1 and an opposed face 31 termed the "back face" 30
The source substrate and the support substrate 3 can be constituted by
any materidlim pafticular thoseaisedsroutinely 1T applications wmthe, fields a

of eleqtronics; gptoglecironics arqptics; such ag semicondustar, . -
materials. 35 By way of illystrative e_?<ample, itis qo_ssmle to usesilicon, a
maTeral thatis Freguehty 058d fsaid “appliciiond ‘EiconarBiaesr ials
geRRamaneiliEon T gamsanian; $v-|\ieonmpounds paneb HEVidompaunds,

or aacambination of saidmatesials, senamuyltilayer substrate comprising

at Isef_ellg;s 'g\_/\:/co Iage of materials selected from those cited above, as a
constituent 5 material of the support substrate 3 and the source substrate

1. IV-IV compoUndSERCESMPOEHES Ternrdaléments of wehieh petomystoot
cohimircly avefitbaperiodie-table: Ity comporads are gempoynds one t11-v
clegep SLulicn om0 salumn i of e perodic tegle and e e

of which is from column Va, such as gallium ni rlde(f a ‘,’geﬂ!lum o
arsemdE {AsGa)? of inditith phospRIdET I Regardlessi6f thieliiede bf which
producing-theczoherof Weakeesh:12st willlhie formediip admangersychyall ium
that the -L5-usefullayer 13 1o be transf 5&%@%&)@%%@/&“ respect to

the thickness of the final layer which is to_be obtained on t e support
substrate’S The CHatactehisticEcOmaing the #itkndss dfsaidone of

weakness 12, it will be formed in a manner such that the
useful layer 13 to be transferred 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 scurce 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 transferred 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.
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layer to be transferred 13 will be described below. 20 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 sourcgosubstrate 1. Advantageously,

an annealing heat treatment is carried out on the stack to strengthen the
bonding 25 interface between the front face 10 of the source substrate 1

and the froat face:3Q:alhe suPROH.subsirale 3, Saidkheatdreatmentis; o 5
carcgleéjwqut ata, tem%erract)liulrg tg%t 5 sgieta I as a functt:ion é)ft e chemical
natlire of the matérials incontact, 30 As showiy in Figare 26 the SUpport™
suBstigte B arfd the Tyt fo BE tharisfeiredh I3 are thprdetadhed fishethe 12,
remaingder 44 of the-soute saibstrateul along thezoneef weakness<b2a11ly at

Degachmment s ffsed. or example. by applying 35 siresses o

mechanical origin, which are gen»eralﬁ/f tension and/or bending and/or

shear stresges® 2813570 Stisses cam bd &Iphedsrr examprs iathga 1
drawingiiy, enone:oigrarethlades-introdace intodife sside-at-said stackofzone
layers gt thezone of-weakness 12, or by a jet of fluid (liquid or gas)

applied laterally at 5 said same zone of weakness. The application of said
stresses of maCchERital SAbinfertoursyesthe ProfadaticrFar & arack BE resses
the Zonéreofrveakpess 12. Detachment can also be effected by applying

stresses dQ-ofgheenal-origit. The-stesses of mechanical grigin and.of . 1
thermal ‘ori%ig gag@lso e comhined. An intermediate structure 4 is thus

rldln n.ala e comblned
ob?amg&, comprlsmg?he sSuppor stibstrate 3 and the useful layer
An intermediate structurs 4 is thus cbtained,

comprising the support substrate 2 and the useful layer
13, which is then termed the “transferrad layer”.

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



15

20

25

30

35

i5 13, which is then termed the "transferred layer". As shown in Figure 2D,
a thinning step is then carried out on the transferred useful layer 13
(arrow A) to obtain an ultrathin layer 130.(see Figure 2L). The final
structure obtained, reference number 5, ]2?) comprises the support 3 and
the ultrathin layer 130. Thinning can be carried out using one of more of

thecfollowingAgehnigyes, forexample: chemical-mechanical pAlishing. cnergy
(CMP)I, ﬁnnealing an atmosphere conta|n|n$ hydrogen and/or argon,

in
5P Gy o125 Wet Shemtcat eféhing, 1S reducing the

sachficia OXIOAtoN,
Cheicdinreshaidal polisiting 3 a téehnigaes coiribining mechanical
polishing Saﬁ%ﬁmﬁmlgaﬁﬁfg%@ i@i%ﬁz‘&@@%@ﬁ% h_?ad z@élhgﬁ theyfrege free
surface- o) ransferred.layer. 13 and chemical polishi .
imp%l%%neﬂe%%(]eéd Srg'fyE IS'[%BU'[CI}#ng% Za%?gsi\%g f?lcjtﬁgl?gffm oil;g Ii%%F o™ oxide
pasté? &dichhs &'t oli8idar §va hetdedn IFPSaFdcEol Bal polishirigion a
head and the surfdce 132 ¢0 heqoalished. Arnealing it an atmespherer -he

cogtg’gy’gggmrogg{)egnq% aggpn.cansists in annealing the intermediate

35 structure 4 in_said atmosphere at a temperature of about 1050C to
1350C for séVeraktens 6F Se€ard o Sveral SRSt hiihate3o SRRl 58 wet
anegaingearanges theatonision 1athe suffacestdl; athighrat:cts or dry

displaced-nto-a stablesenergy: level, smoothing the surface 131 andthus, .

re 9én%¥1=eném%l§»q~e§§ (thnnlgg of the layer 13. %apf[lflmgl ox@atlon\‘

consistsih Heating the fre& Y6 Surface 131 1n & oXitiginG afmddpitersto

forARaEn bRidec iy ebWhichisTehtovedrdne repeating thatogerations ang

plusalify.of timesamtihthe desieadthickness for the J4ltrathiry layer 1304s

rearceb 19& g isn aél%,ecf}%rgig %lzl%tsc Q i ngfo pceﬁfgti%r.lasy%orm ggseu\ll"\!te 5 1l 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 source 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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10 etching carried out in a bath of chemical products or dry etching

carried out in a plasma of a gas, which etches the transferred layer 13.

Dry etching can also be carried out by ionic bombardment, for example

using argon, which has a mechanical ballistic effect that 15 reduces the
thickness of the laver 13 until the ultrathin layer 130 is obtained. The final
thicknesstaf theattrathimdayeri130 dbtaibed&om the thinhing:.steprisA98: to

nappgmeltersAd00 nm).qrdess orven R0 nanomelers (50 im) 8%&?&&%%&; an

The_heat 1Fz‘i}gneal‘ing treatment described above, carried out to strengthen

thé* bbRdING iflterfAdE betwdert THE HOME fade HPSFhESobeS@strtte |
andrthe froprd iface 30 wfthe stippdrt Sreanzalsd be eamisitiemtd wingitheire 4)

detaghment.gtepor thepeafter; butglways before the 25 hINRINGSIEP L 1At 1o
Sa\iql gggeglitnga%at tregtmgnts can alsg, b% r%%eatﬁd a plurality of times
between bonding and® thinning. It ShouldBe ndted Tt Whérf Reae ™ +3YeT
anhealifg i eafidarduteiiringahe detacimremdtes idemossibielto 39
catry0ui B=single heat treatment employing increasing temperatures.

Thus, forﬁ);(gn@?r\gg%n the &ourcgggg tr%t 1is _silic n,vq,etachmen

10 sUl iall T mean Ehat
along the zone of weakness 12'is carried ou af about then, when

thé f&mpétdietis 35t 1eastabpEahd Malgined foi sdverarhotrsch is
the JHonding interfacesststrengtheneds 121 ifaccordanceawith thes s ments of

inventionand.in contrast to the;current state of the, art, the %}QQQ%M with

producing an_ultrathin layer 130 consists in passing throu N 4
intefifiediate Step (ObIANAG ah intefiedrdts stiatire'd) 5efringWhERan ©f
useful ¢aysy 137 withissthickness thatiis interface.

Preferably, the laver to be tranaferred 13 ig 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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substantially greater than that of the ultrathin layer 130 to be obtained
when the method is completed, is transferred. The expression
"substantially greater" means that 10 thell yer to be transferred 13 has a
thickness which is sufficient to withstand the different heat treatments of
detachment or strengthening of its bonding interface with the support

substrate Bruithqiit causingdhe darmation, of defects og hlisterssat said ~an
interface. 15 Preferably ,the Iaé/f%r‘.tg.bﬁe, tran%fgrre% L@(lgs at h!eas_} three

times %hlcl?er {R3nthée uﬂrarﬂ}{in a;ferll"o’j(ngre SE ]ﬁ/* ai Sid %E/%r 13

is 300 nariBiiBterSEhigie st mdrevihiiaas orhparisorr e uitedhinvayer

13Q isp 190 Manpmetersithickerdessor even 50 nanemetars paﬁz%%leésSi s

Fi variation of the_method, described with respect
B P e e R el o M e
betivedh the fIoHtRACA EO-BEIHESELREE 28 Stbshale F afGEREFbAPfacee thod

30 mjt,heb_sw!@pmﬁ surfaces B (se_e Higure3@). As casdierseen im;E.igure
31%_, 53*9&”&%89%%%‘@%’%?@&% formed 9&@%%3@&9@@%%@ 3

wafer bonding, preferably on the front face 10 of the support substrate 30
1. HOWaYEr, totid alsobe fonfel it foft face 3¢ HTRESapport 21t
suldstrate Boprseni Bothcfront faces 0 and 30:<This: nferposed-tayer 2 ¢an,

for.example,-he. obtained ysing:a, chemical vapordeposition fechnique 35

kn%\%rg afn%vpbor b epita>5ia}l techniques, name_ly metal organic chemi(_:al

vapor oaeposﬂlorﬁf( éVf.‘)’ff molecular beam epitaxy (MBE), or by hydride

vapor phaselgpitaxygyPdldayer 2 can, Ifor example, be
constituted by a layer of an insulating material, in
particular gilicen oxide (81C;), silicon nitride (8i: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 is 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.
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When said interposed layer 2 is an oxide, it can also be obtained by
oxidizing the bulk substrate 1. When the zone of weakness 12 is obtained
by implanting atomic species, the interpoggd layer 2 is 5 preferably
deposited prior to implantation. The large rise in temperature connected
with the deposition method may be prejudicial to the zone of weakness

12. in contrast wher-the:zone of weakness 42 is Reperousdayessthen e
intgLng%%(%@g r %1'%. ge 8§Iiteéj aft (_:rslo f%réncing said porous zone and the

useful layer to be transferred 1%, fhis Tatter again generally being obtained

by epitaxy. Said interposed layer 2 cE#*&FeXafple, be constituted by a

layer of artinsulatihgamatesial, 4m 16 pasticsdarrsibcon wdde £35192), silisoneq
nitride (PigN4). diaimand, apdasulating mareyial with a bigh.permitiviy, g,

a combination of said materials, for example silicon oxynitride. aid
interPoSEd BT 2" @ dis6 betofposed’ oL pitFaliy Stdifféenrgereters
of sdd maerials 20<(multilayer). The other steps of the method are

identical te#hose, desgribed: above.and will nat be repeated, indetail. it
sh%u%%f)g noted thatci’;\fLer the detachment step shown in Figure 3C, an .
intermmediate structtire 4" €6mprising the 25t 3 Hterfosedagace of
2 ahd'thé trandferfed layer RisiomametaFollowingahgthinding10o keV to
opefatianna SUPROH rSubstrate 3 is:abtainedthat SURRAS, iN SUGCESSIONs ¢
the, inferposed I%)éq_rzsth?p the ultgathin layer 130 to form a 30 final

structure 5 Pre erably, thé mteiyﬁrcl)séd layer 2 is thin, i.e., 50 nanometers

(50 nm) of [EsEFRETHEthEH oF tHeirveAtsiTean produderd- BOt fypecon 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,



substrate wherein the silicon oxide interposed layer and 35 the superficial

silicon layer are both less than 50 nﬁF}__) thick, which has not been possible

until now. 14 Four particular examples of the method of the invention will
CLALKBw be described. EXAMPLE 1 Thermal oxidation of a source substrate 1

1. fermett 5cftom bullesiticer was catriecLatit to€overit withiary intergosedt one
a2l silican ode (SId)pOnanometers, (50 Ny tick, Thezane ofyor, -

weakness 12 was then formed by implanting hydrogén ions H' using an N
irfipiahtation dose of 70 8 x10TAYCM Hnd an ffipfantatiorf enéidy of 16 -C*
ke¥ teobtdin afayerdobeitransiermed 13 with-a thickAess aff1.91ectronics,

micrometers-(1.9,m)s The support substrate foermed frombulk siliconwas  +he
then bonded to said oxide layer 2 bg wafer bonding. 15 The remainder 14

of the$0UTEé stibstrate™ was Hieti ‘detached by a heat treatment at less

thain 500CaRdnstrengthehintethie bondingtintérface dsirg@hest substrate

treatmaent-at maredhan 4000€. Emallythinning'was carriedeut byr 2 scurce
palishing and 20, sacrificial oxidation to obtain a final structure 5' with, an. .
WA STicon ayer 130 wit  thicknebs oF S0 it ‘or 6ver 20 1 f S
tHirnifg Sfebwas eantinteds EXAMPLE'D TheyRécddirBot Exafplelgver to
was followed: exeept'that 25 the silicon oxide layer 2 was 20 nanometers

thick. EXAMPLE 3. The procedute of Example.1 was followed, ex6ept ;e ry1

that the implantation dose was 7'x 1016 H'/cm2 and the implantation
eﬁéﬁ?%wﬁ?l&?kéﬁ%ﬂﬁﬁ%%ﬁﬁﬁaﬁ%qgbbhe remainder of the source

substrate, along said =zone of weakness, to obtain an

intermediate structure comprising at least said

transferred useful layer and sald 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 least
three times thicker than sald ultrathin layer obtained ZLfrom
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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30 transferred 13 was 1.5 micrometers (1.5 m) thick. EXAMPLE 4 The
procedure of Example 3 was followei]dﬁ/lexcept that the silicon oxide layer

2 was 20 nanometers thick. 15 CLAIMS 1. A method of producing a

structure comprising at least one support substrate and an ultrathin layer
deriving: ttom azsedrce isubpsteate, it particular made Df a samiconckietofed in
material, fac applicatians,in the figlds of electrqnics, .opipelecipnies Ob e ¢
optics, said method comprising the following successive steps: a)
bohdnG By hibtEclar Bonding, & Support SEPSTEE S61ito Ohe sf the RS -
termed the "front face" of a source substrate, having therein a zone of
weaknessdefining, with,said. front face a.usefit laygr tepped Ihe rlayer 1 i s,
be transferred’’; b) detaching said support substrate and said useful layer _
t0°bé trahsfetretfron the Fgfﬁéiinotel?’%f thé s50rEe" SubRtraté ,adlgng%a%/d: arhin
zore 6 weakhéss 2o obthin B interhtethiate structure comprising at least
said transferred useful 'layer and said support substrate; c) thinning said
trgnsf%ggg useful !:a%/e£ Io gbtain_said ultrathin layer, said method being.
characterized in that the useful layer fo Be transferred of the intermiediate ’
striictifeisSat 164t thee ttimiés thicRer Bhdr-Saifl itrafHin Rjeéfobtairedrosed
framy ¢he thinrting stepekanrd in that thesthickness of the ultrathin layer is

100 nanometers or less. 2. A method according to claim 1 for obtaining a
structure comprising a support substrate, an ultrathin layer deriving from
a’soufde diilstrafe 7Y particalar formed fromPa Semitondtctor aterial, ¢ -
anttandntegposeetlayer that said interpcesed layer is a layer of

insulating material.

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



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 substrate or on both front faces. 16 3. A method

theracgording-toidaims: 1 os:2i ¢haracterizeddndhatsaid usefuttayes to be

=
—

12.

14.

Fet
{n

16.

transferred of the intermediate structure is 300 nanometers thick or more.
4. A method accordi%% to any one of the preceding claims, characterized

i thAEhRYRicKITESSOH 3/ diffatAinY lagerts 56 nandmetesGriess 5CAZ 1S,
method aceordimgito dny oné of claam 2xt=4, characterized inthattheent is

thickness pf said intgrpasedylayer 5,50 Nangmeters of kess. & A methodnn s ng
according to any one of claim 2 to 5, characterized in that said interposed
layeTis &’ layer of insulating material. 7. A method according to claim 6,
characterized in that the interposed layer is a layer of a material selected

framy sligen oxideq sitieon; nitride; highrpermittivity- dnstdatingematerials; st the

d'kamqnd and cpmbin%tions of said materials. 8..A m%thgd accordg]:qto
r2atT a?pea¢in% .reﬁtmemL is caxrﬁfd %u iR gte; vuaghment
any one of the preceding claims, ‘characterizéd in that'thinning is carrie

ot &§ing at least one of the following techniques: chemical- mechanical
polishing, annealing in an atmosphere containing hydrogen, argon or a

mixtipre 1.7, thereof, sacpificial oxidatign; and chemical etching, 9: & —par che
method according to any one of the preceding claims, characterized in

tHat ahext aRnealig fréSMéitis catrid odtafter Bohdirg stép ayahgcnment
before thihning

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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step c). 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, charactérized in that the heat annealing
treatment is carried out before detachment step b). 12. A method
agepiding,lo.any.gne of fhe preceding glaims, sharacterigedjodialing = 5.1
zone of weakness is obtained by atomic species implantation. 1§. A

nethéd aéedrding to any one of claims | to 11, characterized in that the

zone of weakness is a porous aver. 14. A method according to any one of

. the preceding claims, seharacterized,in that detachment step h) comprises s ns

applying mechanical and/or thermal stresses. 15, A method according to

ary %ﬁ%%*f e préteding claifis, EharacteliZedin thatthietranderey *ormed
udefallayeris & slayercomprisingsuspentedsmotifso16. A method: carbide,
ageordingitorany oneiofdhe preceding elaimsy characterizedrindhatihg 171-v
source substrate is formed from a material selected from silicon, silicon
carbide, “germaniam. silicon germaniunt, IVAVT8 Eompounds, and I1-V
compounds, or a combination of said materials. 17. A method according

to any one of the preceding claims, characterized in that the support

substrate is formed from a material selected from silicon, silicon carbide,
germanium, silicon germanium, IV-IV compounds, and Ili-V compounds,

or a combination of said materials.
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ABSTRACT The invention concerns a method of producing a
structure comprising at least one support substrate (3), 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 molecular bonding, a support substrate (3) to the front
face (10) of a source substratex1phavimgrherein azone of weakness
(12) defining a useful layer (13) to be transferred, the thickness of which

is substantially greater than that of said ultrathin layer (130); b) detaching
said supporESUBETEEE (5 HrRENE Fofhandst (8ot RERIAC diitSEAate

(1)s alongrsaid zonewot weakgess (12)4e6 vbtaie anuintermediatessintcture (3 )

COQ’&P”&!L”&:%@E@% said, dransferged ysefpl layer @:?&r@ng Al SURPU bt rate
lgttll]ate (3); ¢) thlnnlnr% said transferred useful layer (13), to obtain said
ultr

in Ia{}eﬁ-"%\%bﬁgéi %rtoathéﬁf%ﬁc?ﬁ%‘ﬁco?%b@ﬁ‘&t%gﬁ theficld 8o
eleghiohics: bploetectoricsior aptics. comprising the following

steps:

a) bonding, by melecular bonding, a support
substrate (3} to the front face (10) of a
source substrate (1) having therein a zone of
weakness (12} defining a useful laver (132} to
e transferred, the thickness of which is
gsubstantially greater than that of said
ultrathin layver (130) ;

b detaching said support substrate (3] from the
remalnder (14) of the source substrate (1)
along said zone of weakness (12) to obtain an
intermediate structure comprising at least said
transferred useful layer (13) and said support
gubstrate (3);

<) thinning said transferred useful layer (13} to
obtain said ultrathin laver.

Application to the fabrication of substrates in
the fields of electronics, optcelectronics or

optics.



