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1 A-METHOD OF PRODUCI NG A STRUCTURE COWPRI SI NG AT

LEAST ONE SUPPORT SUBSTRATE AND AN ULTRATHI N LAYER

The present invention relates to a nmethod of

produci ng a structure conprisiAg at | east one support

5 substrate and an ultrathin layer of a material, in
particul ar a sem conductor one, optionally with an

i nA e Fbsed ®EyERO]bTé®mnAt$remTCTmmE r@OMMﬁHMithMST ONE

[ a , I
appﬁ?ggl??oﬁgleléﬁﬁ%ﬁﬁ )%ﬁ %ﬂllglg eI ectronics,
or opt oehecp¥reaes, m*a@etl@maznelf@tremt@o@smetah@d of

enployedihg &' apshet,pe! @M%re{%ﬂ‘f@g ay SOLL C&- S&‘E’été‘i’é

onto a support substrate hose layer tr
rre?‘ﬁ%%l‘ér%g‘ﬁs?%@ s il rpblhe i Fy @t onf @ speies e be nFéht h

t hea Bt facer of gexammuc&@r Sohst rebei daTIealech an

therein a z ne_o \rqgatness |ch defines a thin |ayer.
The T ER°Face %?'e? TR i s then brought into

| nt i matBucong ache V\faﬂmrid:mtwppmﬁ tcomﬂi&itr@t@kaertdrﬁ:aési, in

e |nd r_aof. the
LSt e bep it aetegdrom e crem el
s@%@‘?@f@n%atmﬁ yfpietqﬁlmmq% k]rﬂ}\’/ﬁ*?-” lelmsftene methods

trade dESKoye P te Gl S fed 0 MNEJDIYE i Sy PUANG-dD it rate

direction of transferring thinner and thinner |ayers
ot A BUPHRRITT W  15Hi%i n conposite substrates from
whi ch ehrects O lto Lo MpRent SOt de rfﬁeaabfdd-‘eatc%dw_é/ﬂ”él@ in

t faster  th t
R B U1 o TR Toh I L gt A e of a source

arstubzﬂte:atgﬁ Aar areeveral, théi&ime-aAdﬁeré \Aﬂ? evcsm KPSty @hiiph

BQié/'}_‘ll I%q‘Pi nagga or l'[geirrre flt\k?: eanc‘oec 1?T1O(iayer

unti nOMIS en t
t Hish qfwerbrtcalqitt tirehes figyrigu tiss qmrqaqthmth e Ew@mrt

t habaholtte HQ nanoMBLens 1@y \id ﬂH@HzHéE%dﬁ%%e%&%methe

whi ch , do not a%ear when transferring a thicker

| HFEPITARTs o3Fhe SRUdCeHAURGTRSCak® st&@éﬂ@éeé‘ntlth@@t the
t reeadtprEndt ST |

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

Technology 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 International, 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 containe defects which
do not appear when transferring a thicker layer. Thus,
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
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out either to strengthen its bonding interface wth

the support or to detach it fromthe source

substrate. Said 2 heat treatnents result in increasing

the pressure existing in gas @& crobubbles present in

the zone of weakness and cause themto degas. The

very thin transferred |ayer thus contains many

deltext st seigtmast S beésterin otngesd s ahg dehany nad $1ore

Fu [t.ap rs.th n ver hjn l.ayer i

i etre SPER L BB TGt (L gl Held

t heealbomels obtdi pedse stiem torédesensi tTve tery hghin

Pré&s, PlegPREyLE] r rRons é}%s

of the %ye?s to§7lp gglﬁr%ug%ﬂ?%t 0 con(t?%fcét t aéﬁué gcﬁs

;r%&%ﬁ%@¥$n@raP%ﬁFb%%rdel%®%#%t¥§ﬂnI arly, when an

i Nt er posee-hayer i ¢ Sapp st thhetwean 4 hesthithiAyRiyd® is

be transferred and the support = substrate, it has bee

S ok T Hat ™ *he P b eFURIR 1 55 Whenst i r dd'® Y7+ dyerot the

t heomdreb e eed sid t faomatasendgire tlo afhd heresence of

acconpanyi ng drawi ngs..shows a .theoretical t. of. the

A ket ST e S e A g ot Yng s w0

sure direught hitkmnessesaalf then tilien |Egeersfanrite a thicker

iri{?@psed | ayer, as a function of the 20 nunber of

defects NDin the finished structure for a given

t hi ckneSgpfarif erpsedn ayEretPORAS FaXan €5 Wiaaents

fgfedvlre%élfti{(i?é 'é&ﬁr}?tﬂrd%%et %o Q{jél M‘Jlreﬁ{!ﬁ’&c( ﬁél@gal{@rtlﬁa support

gi ven i ckness of interpgse ayer_ (salid line

t @%q:gagﬁ RURGALe l%erﬁpck‘%%&@ @E‘t&%’tf i shigper the

t ransfeigeced hinid dysrer smild eronaldeeeodd 11t esultta ding .

the transfer aof l.ayer. containi.ng defects, For a
%thq,H.]‘.éﬁ(o_L Oaf tfq-}/el a}ccom anarﬁr%/élrera(wd!_&g(s C?%‘OWS

=}
smal | er ness o nterpose e I'ne)’,

't Hehreddgtiidag plockafedhebltdtHadr thheskrrearss BT odd tihtei n

| ayelnd S rddd gle%cl%xs,o i the pantd 9 aLLa3s MhiddLUF the

on_Insulator (S substrates, atom c species are
i ipHdhtled e gamnst Ahy inhpamesed ileneTat athe fwrciderpfPt the
a riinldeGOm 5 WA AL NThan AHLIT isllace Rfrudthel s a

been oxidized, the second
'é%ven é%iéiness o %nterposed layer..

Thig figure, which is for illustrative purposes
only, showg that for a given thickness of interpoéed
layer (sclid line} there igs a limiting thickness EL, for
the transferred thin layer; smaller values will result in
the transfer of a layer containing defects. For a
smaller thickness of interposed layver (dotted line), the
limiting thickness EL; for the transferred thin layer ig
larger. ' o

In the particular case of gilicon on insulator (SOI)
substrates, atomic species are implanted, generally
hydrogen iong at the surface of a sgilicon substrate the
outer surface of which has been oxidized, then a second
gilicon subsgtrate is bonded ontoe the asgembly. After
detaching and annealing, the S0OI substrate comprising a
layer of bulk silicon covered with a layer of oxide (5i0,)

and a layer of transferred silicon is obtained (see the
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silicon substrate is bonded onto the assenbly. After

35 detaching and annealing, the SO substrate
conprising a |ayer of bulk silicon covered with a

| ayer of oxide (SiQ2) and a |&yer of transferred
silicon is obtained (see the 3 article "Silicon on

i nsul ator material technology” by M Bruel, Electron
LettreicldlS120&001885ihsuBetow aaterial nttbhokbess” by

for t i ' I h e t hat
thlct:e’I t?gﬁlg?érregg ?.Sc%ﬁ@égta eFrL cg% ﬁ §E?)ggts
whi ch aBelawra ﬁarkeunuthaChnghs f@ﬂp@h@thuelﬁ@a@dee

treghapnt i shaksSpedaednofaf EhafCene SE‘PéHle@Fr%d§11{‘con
this'regard to the article by Q-VY. Tong,

GatfYRRUCORRAILE @gberes. "vRirht apperarareaylsgerif a high

di f@lﬁ ebapdiagheat. t M&EAEhECE E0AEEH uddd SYStefSrere
(1994 bl e ex Ianatlgn for the ?ﬁ earance of

(0]
saf P Héfcget as tReCRERUFTRAER ©f UegalstHglatP¥ he
bopd+ng ToncgerGaceh@etmee@afhEeé@yean@fum(B&)@@Ievatdeﬂ

ange$$$ﬁa§§fgng?fé£|&?Peggbgéngtgg D%&In tf&ctromech

annea eat treatnent terne hi |1 ZatTon
tr%ﬁiﬁenﬁ P, 29hi &34 hkes pl ace after the det achnent

step, aoﬂéspéésiﬁiéregxﬁiaﬂzg‘@l@t?%f‘gthé s d 2c6,d bt said

the case of a substrate, the transferred
| f52FeTES t FF cKharRC@EtEenRRe LEt9egasRing AF riie handing

| sipsstiede thatwddie o deajayess Wl Ldod oxAls arddidle
acts as.a onge, absorbing the gas released fromthe
bo%%‘f?f@dl%t]gjr?%&es&’%tt%%ecase of a thin SO substrate
i n whi dutiey tttuarmtreeeﬂechc_i; ayeat andiaﬂmem: de=tnaaer

| S8 P 58 25 BISIOTENG, o, ATSELPLLAN AL, cne

the stiffening e not occur an egass
re%&ﬁq@lmemtpowemrmgm ® fderedaiditiy |hrttreﬂrlﬂm:e A

f urdherspassi bhe @xplanad i I&m d Scﬂlt@t ddy téuﬂgégdt the

substrates hydrogen is inmplanted at a shallow depth

wi R t%e]m% khe gty iafttet fce St fener.
t rensfresr edld aayerag@rtéws;tfeai Wi eckimd N edr,08@ich is

\Mgfggt§k %{ §rat%tsponge, absorbing the gas released
from the bondlng interface.

In the case of a thin SOI substrate in which the
transferred layer and/or oxide layer ig/are thin, =said
rhenomena of absorption and of the stiffening effect do
not occur and degassing results in poor adhegion at the
bonding interface.

A further possible explanation is that in thin SOI
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.

SOI substrates obtained using current technigues
comprise buried oxide layers (SiOz) and superficial
silicon with thicknesses that are between 100 nm and 1.5

micrometers (um). Until now, it has been difficult to
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by diffusion in the direction of the bonding
interface. SO substrates obtained using current

t echni ques conprise buried oxide |layers (Si Q) and
superficial 35 silicon with thi4cknesses that are
between 100 nmand 1.5 mcroneters (Am. Until now,
it has been difficult to 4 obtain good quality SO
subbtaategobd ghathtgasdrt wobstayess afewhhénnesid two

Tri arrje p to nowin this regard have been
ai%e 85? é%?eg%?ﬁéﬁghg the bond between the layers 5

wi t hout Trhahevearraedii evt nge sati sbactoryhizsmegard have
Fi ' 5 : : o
i paLhyaiBedelp Qt£Qﬁ%EHéH1H§ éﬂeoﬁ$%%?%%%% éﬁgg?% layers

layer is known fromthe document WO ,

et heldou e onpPY_Y 7Y, stepseving remsief¢hery ayeyubing.

thinni ngindhig, asehbododl Mrt foBRidd RPPtdLRlsilicon
si]licon | ayer of 10 specified thicknes named

" on‘?Y%“él 15 PRRRHRSETOn PhefoTnend J10- GRS 10 1 511k method

wavehengs tngf st des pod dteatls B¢ rries el aast Idrgbhttmm:rn%. This
the [ ve_index of silicon. ver, this nmetho
ool 0 TR o o e iE ) B et oL
codisegueind ythioddnedsol named 'heptiddl memtdloeddte equal to

PrOALENTS \ofe, APREAIANGR, QfahiSLRRS of def et dur bog
the transfer of an uItrafh|n | ayer onto a  support.
Firrfsyved hi i Shiocambits dbes rafgectiary ingexsaggedt icpa -

use t hQ{dWéﬂﬁPdﬂ@i@_rﬁétﬁb@fddééﬁﬁ@%{ﬂnﬂ&cﬁ cl]:ﬁ‘)ﬁ%h va'ﬁt h
t hi.ckness that |s substantia %;e ter. than that

20

of Mt HE [t at RS |1 3R rCIF HBI G A not

i mearticon tdiergptab lower cofreapgden e ofmintiisonet: or
and .narovi de met hod t hat ¢ t r,ansf er

di vant a n.
téﬁgﬂgﬁﬁ%or Eﬁﬁ%tréi&r%?éﬁﬁﬁégngb&'Eﬁé#?jb §Yeg onto a
opturmtit y, an interposed |layer, which are very thin,

e, l@sstl ﬁtﬂ@ﬂ¥g¥§9¥%ggg é@wﬁﬂggad%%hgﬁggﬁy%%ggest

less than 20 nmthi ayers are te

" (e Maehitde inhremedithe isheehafot nagsdeigang eullayer with
appldtgaikdreisd aHdte i SGaEat1ar ofradlle rS¥bsty 4he$ of
h%\flien%l%l%ttg}lﬁ% %faylea %ros be obtained.

The present invention aims to overcome the above-
mentioned disadvantages and providé a method that can
transfer to a support substrate, a transferred layer, and
opticnally, an interposed layer, which are very thin,
i.e., less than about 50 nanometers (50 nm) or even less
than 20 nm thick. These layers are termed “ultrathin”
layers. '

| © The invention is of particular application to the
fabrication of all substrates having a stack of layers
some of which are sensitive to degassing.

To this end, the invention concerns a method of
producing a structure comprising at least one support
substrate and an ultrathin layer dériving from a source
substrate, in particular made of a semiconductor

material, for applications in the fields of electronics,
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some of which are sensitive to degassing. To this end,
the invention concerns a nethod of producing a
structure conprising at |east one support substrate
and an ultrathin layer deriving froma source 35
substrate, in particular nade of a sem conduct or
material, for applications in the fields of

el ectoehecsrobiopt oel @ot fon) Csad pthesd, combrt sveidache
co | Si t ol owi ng steps: a) bonding, by
m%%%(?%{r}g%o%g?%égj a support substrate onto one of
the faces t&romdinge b tidkeantl fadending sowug@ort
substrate hayj i f akNess |1
wth said Tront Tace A T e teran RO T
to be transteremdd fagr’ i ckf€ssast sisiirate having

subst anti al Inh&#eeat &f Adian dihate Anesay Qiemﬂéﬂrg;ﬁi@m said
S

| ayer; b) detachi sai d suppart. substrate an ai.d
usef ul | ayer A RS BTt ARt e T Stager to

“the source subhstratsferataritg 3@ dhiztnme e ofeakiiesds,ist o

obtain an i rmedi.at e .15 structure conpri Si at. .
% l’é %an

. T 1 .
| east said transterred “useful ﬁray}:er andedai ésl‘]’lﬁp()jort

substrate; o)l ttativimgaymnt transferred useful |ayer
to obtdin sl 4HAy 's%?p%rortF%&%%&a%%v aptagequs
teristics of the

and non-limting 20 char ac I nventi on
that can be dl2gE ter ben tegmsitrariesh faom &fe

follows: 25rcoi-6mc) Off FRleGddccbendi=RgatRe SUPREr kaid
substrate is carried out on an |n1i)erpos

ed |l ayer _
present on ERES Pt S6t &8 @°&EdFcan %E%?Ffﬂﬁfié,ate
t he useful kayertiacheomparisfienr ed 0kathesaid transferred

LT TE AR 3 SRR LLIRE DLl

c) thinning said transferred useful layer to

obtain said ultrathin layer.

Further advantageous and non-limiting
characteristics of the invention that can be taken alone
or in combination are as follows:

¢ step a) of molecular bonding the support
substrate is carried out on an interposed layer
present on the front face of said source
substrate;

¢ the useful layer to be transferred of the
‘intermediate structure ig at least three timesg
thicker than said ultrathin layer obtained from
the thinning step c);

e said useful layer to be transferred of the
intermediate structure is 300 nanometers thick
or more and the thickness of the ultrathin
layer is 100 nanometers or less;

* the thickness of the ultrathin layer is 50
nanometers or less}

¢ the thickness of said interposed layer ig 50

nanometers or less;
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the thinning step c); 30 said useful |ayer to be
transferred of the internmediate structure is 300
nanoneters thick or nore and the thickness of the
ultrathin layer is 100 nanomet®ers or less; the

thi ckness of the ultrathin layer is 50 35 nanoneters

or less; the thickness of said interposed | ayer is

50. nanorfet 8rsdointesposedslager sid oa i eepostditsiymrting
is a layer ofgigsykpting material; the interposed

| ayer is a layer of a materj al selected fromsilicon

oxi de, S|I|c%%en+@F?%@Pse®|bﬁy%@rh$t%|¥@Y§rlQ%Lﬁeﬂ@?ﬁrlal

material s, di@n®ditkd afeososdl Nadh ans: @f S@iﬁlcon nitride,
mat eri al s;

d out ast
one of the ?%génnln %i%ﬁhréhgésq%% US|2€1ﬁﬂﬁﬁgﬁical

pol i shi ng, aﬁnaaﬁm@g amdenbmﬁinnﬂﬂmﬂsa@ﬁnﬁ&ﬂdnmaxerlals
hydr ogen, , X her.e sacri fici

oxi dat i on; d{hlﬁ{rﬁ?cf{% éé&{F (:T%gosj't OJ%:L Hhnea Slatngc}ne of
t r eat ment |sthguﬁwkipwnngz#&qhn1QKﬁﬂhrqhequakﬁmenhﬁnlcal

before thinnidg st c) dHGe
treatment is C&ffliﬂ?(ﬂﬁn urlng ggtachnent step b);

the heat anrfAiHFitedtFEMIss Er9aePow nigeigice
det achment Sﬂftﬂréﬁf dherizione Of healesh | arbtdiangdal

by atom c ecies inplantation; the zone of
weakness is & ‘%gFﬁﬁs | ayer;  detachment step b)

conpri seseapplhdaity amecania alreaudieoit tiherca@lried out after
stresses; tﬂb%&lrr?gnssft%r [ %H %%%‘ %leflo%e hl%nlnga%%ep c)

e the heat annealing treatment is carried out
.dufing detachment step b);

* the heat annealing treatment is carried out
before detachment step b);

e the zone of weakness is obtained by atomic
species implantation;

e the zone of weakness is a porous laver;

¢ detachment step b) comprises applying
mechanical and/or thermal stresses;

e the transferred useful layer is a layer
comprising suspended motifs (suspended laver) ;

e the source substrate ig formed from a material
selected from gilicon, silicon carbide,
germanium, silicon germanium, IV-IV compounds,
~and III-V compounds, or a combination of said
materials;

¢ the support substrate is formed from a material
selected from silicon, silicon carbide,
germanium, silicon germanium, IV-IV compounds,
and III-V compounds, or a combination of said
materials.

Further characteristics and advantages of the

invention become apparent from the following description
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25 conprising suspended notifs (suspended | ayer);

the source substrate is fornmed froma nateri al

selected fromsilicon, silicon carbide, germanium
silicon germanium |V-1V conpouhds, and IlI-V

conmpounds, or a conbination of said 30 materials; 35

i nventi on becone apparent fromthe foll ow ng

dewedepwiich reliersoppott substratepbsyliognddatiogsa which

mpeblabe ABLEsiAdLLM Sl LLER, 1 3hL! 6ONaCRLRLYE,
germani um silicon germani um - conpounds,” "and
| | foylepapbaRdsnser a conbination of said materials.

Further rghanachesi,shigs and advantages of the 7 made

with reference to the acconpanying draw ngs, which
provi de nén-T+EEEny 1¥1 usTFapR oFeOBINPoes pferal thickness

i mpl ement at i BNSof | & ¢ HAensf @iddgSl aper Flghi e laySr dand

graph showing the total.thickness T of,a tr ferre
Poayer (thin TAVERPRRE 19er hosod | Gyaryidh of i raiper
of the nunberf dfcefedizs MNrabsetd vad e thmfshdhed

structure fo iff i ses af; sal 0 L
i nt er posed éﬁ%\%:r%éé 2%%?0‘%%2%|fve ayer@{l{%{%éeasndof said
3A to 3E il |iRtemresedtensin two variations of the

met hod of ot Ne; diventiono FIPULES %A {9 AF and,3A-4Q 3E
are diagrans in which 15 the different |ayers and

their thi ckridd3ESHE idieRhovth tHQ Sediad i 1vdydhe
been del i bermdigad eid angedinverqdases for the purposes

of Clah&fé&%ﬁé‘%h.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 is located on the side of the useful layer 13 to be
transferred, and an opposed face 11 termed the “back
face”,

The zone of weakness 12 can be obtained by
implanting atomic species, _

| The expression “implanting atomic specieg” 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 ionic atomic species are introducéd into the material

with an energy that is also distributed about a maximum.
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Fi gure 2A, shows a source substrate 1 which has an
internal zone of weakness 12 defining two portions, 20
nanely a useful layer 13 to be transferred and a

remai nder 14 or back portion oB said source substrate.
It has a face 10 ternmed the "front face" which is
intended to conme into contact with a support substrate
3 and Atsorhde agese Dfe tdwen Sheleimbl dffiteedisied WadAyeiudde
to ransferre an n. opposed face 11 terned
retfgniged A0 RGeS0 SRR ER 5% iyl B
obimneresii by impprapet ngf @t omkansbeci es. The expressi on
"i npl andidygs ALONY C SPRET £551 JRANS AV s %Pﬁr&@w@rﬂy ion
of atom c speci€s, nolecular or 1onic, Ich can |

i eeHeREd Al d SRS 6T e irerkl vimt e almRi T @f et ifum

c dati OMmpdrSpddl, SpeEhes adne piRdetsy mgied depth

wth respect to the bonbarded surface 1Q.. The ,
ot SIS HorRe %%@1%1%&%31%%3' d e drith o

t heydmdesn al s vad hraare ey (et dx%and]so helium) .

distri bited about,a, rmad um. 8 ALOM ¢ species can be 1,
| rrpl anted 1 n sal source sSsupstrate using an 1 on L

beam s treplaim ery @azepleals e ihmmarlsion dfmgirentferontf drace 10,
examlifs 5&{)1?&1?3&% Stabd @l@éﬁz%tﬂﬁo;i 'at%h%a_rrr{éa“?p Q4

by 1 on ment. More preferab e i npl anted

| Gt Qe dqREhydr ogen. Other ionic species can

ﬁd\éant agaee;qlsilgfh Heraysed x@f_@&%ﬁa{e Igho@qr&oiuéawag!@ \%ot Rhe
rogen, such as rare gases. (for_  exanple helium.

S S Ao s Sh4 Hie Hore TRk sk, T trgde

substkamsnaldty que~al el to the plane of the front face

10, ingthe bulk of the sou-r%_ezc%%b%tl[sat el al %gﬁ%@d by a

: h
ion penetration dévﬁta‘r]fnelsnst i $%egard, “Feferén

s rowicdishd avede dbd-atimed | ificer staame leondar titeg metidod
Meiaed- sk HndeloJhe, t%ac%%t %%-marok_s'aémgtgb% ". The

zone of weakness 12 can so be constitute _
por ous gy s edbailayer fler tex&eplteangferredneeRoglso be a

layer the front face 10 of which has cavities obtained by
etching, said layer being known by the skilled person as
a “suspended layer”. Such a layer is used in the
production of microelectromechanical 9ystems, MEMS .

The support substrate 3 acts as a mechanical support
and to this end, its thickness ig several 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 faceﬁf

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

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

applications, silicon carbide, germanium, silicon
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descri bed in European patent EP-A-0 849 788. The
useful layer 13 to be transferred can also be a 20

| ayer the front face 10 of which has cavities obtained
by etching, said | ayer being known by the skilled
person as a "suspended layer". Such a layer is used in
the production of mcroel ectronmechani cal systens,

NE@@TthEuﬁUPPULIVS@@ﬁﬁbﬂhés3 AGA ST BB-? ABRHPGMIER] or a
ts thickness |s sever al

5 and_to this end
hungrRina et ofet SrLd(PabFEhrte: abott SOOLHHLSTEE has
a fubat racec3@pi it bngedt t DegotrEt it DagoOnd ast matdhials
th f 1 the s urce substrate 1 and an
op%%£%§?%%0€£§T ?%?%%dcf%eg" BACKE f aded %RF%EJE% ur ce
subgtental 1ohndhe heugpppor sulsstsarat® Bd dare beource
cog§$§$§$§g py any material in particular those used

routlne_¥ in applications in the fields of
el ect r ohi ts¥ PRI rdfre cCEOBroOwpls ddie ditth edsements of

Se:mﬂlit@lmdb@l@zﬁg s &b Bhiin Bea BYE Wate Qleddddisd rai M, 11I-v
examp I S possible use silicon, a material

N it P RRHAT (Pt S (T S R
cardnhdm Derarent urhe She o codi O @ﬁfmmnﬂntﬂé/-dt\ﬁer of which

| \Y conp ounds or. & ha ' of ,
sald nﬁ?@rl : S &a. SR il |Gy er s (% {déﬁ}, gallium

Ver
C OHTSIEI ARy @tsq?@)astort vumdlay*erzﬂﬂﬂ‘phmieerﬁlfaﬂs) sel ected

fr(ﬂntfﬁggafaﬂé%% %Qp%ﬁuaﬁﬁn . A Eﬁﬁﬁiﬁyyh ﬂﬁgfﬁbﬁg éy

the support substrate 3 rce ubstrate 1.
| \an\}“t%?ﬁJ&Lﬁwdsltar“\éﬂclorﬁﬁ)LﬁRﬁUQ%elq \io MANEEN 1S31cE that the

\Il\ﬁlﬂlsi‘ef\\/beLe|1Cbﬁgart axadme |t\£€hr£Hféﬂ?c%d0qrsl Q}@xtg; tt?ﬁlMc?c whlth

- co r.e.conpounds . one nt o ich.is

£ AP RS L D o g Yty Wb 15 to
otidee rokafa iwteC lon. ithef rmmpeﬂwmmb\ﬁra&@cl} as gallium
nitrid [ Li.um. arsenlde

hospn s s tian il A SERAG ke PhiREEHD o said
t Hayeghé cofb e\ﬂﬁﬂﬂﬁﬁﬁ;ﬁﬁﬁ 33t wiillll bige descmedednbalow.
”annerA%u%ﬁoM%aEnt@§€u;% %%ef%he|§¥%htl%aE8 B8 of the

transferred i-s ver
support substrate 3 isg then bonded by wafer bonding to

the front face 10 of the source substrate 1.

Advantageously, an annealing heat treatment 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 is 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
weakness 12. 7

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

tension and/or bending and/or shear stresses.
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respect to the thickness of the final |ayer which is

to be obtained on the support substrate 3. The
characteristics concerning the thickness of said

| ayer to be transferred 13 w |, be described bel ow. 20
As shown in Figure 2B, the front face 30 of the

support substrate 3 is then bonded by wafer bonding to
the fr 0 e ,S0o st

Advant ggggeo%gﬁ%%ésgsnegén%%élk?enlg@ ajtetéfr ej‘{el :%]ample using a
caArIBNDd U 1DN eheorg avk m@%tb@f@&emtmmdmﬁy 9743

| nd g4d ace @ﬁa«%éﬁ%ﬁ rpé{yteésa%& %@fzar&e SOULBness 12,

substrate 1 and the front fTace 3 he suppo
substate Bt @f o Held &lrﬂéa%lnéerﬂr @&‘c)arqucﬁ%tlad%er@lly at

t edgiet aldne ddrd 45 M}{I{:&l@ as a function of the

chem cal, nat ure of t he teri Is in con
Shown (RS G A 14T 2 Feghpriogg
| ayreirg itro ebe:ctmmt_ﬁefsermm ph&aﬁ@ti:h:&ﬂ adetachaedi rromdiee zone

rrecgpl“yé el e154s the source substrate 1 along the zone

Nness Det achnment is effected, for exanple,
by appll%ﬁt@g:hn@@tstcraes%@cnfbamt@d knfhagmlymvlgl cliresses
arg 9enskall orilgnsi on and/or bendi ng and/or shear
stresses. 10 Said stresses can be applied, for
exanpl Eh%ﬁtﬁg%e%%wﬂﬁg%n@caér oBREisr amsy ©fblthgagal

| rrieducedmta dee %&@u@lfecﬁal d stack of Iayers at
the zone of weakness 12,

or Iy j.et glh’éfl E}FI qui d
or gas)Tapmticede Caflbyugt vrs dailg &
mmmsglnawampmulz@aimtommSt&alt@ st ra&ﬁB&&eOfuseful layer

mechagiqal, (@ LG SAGOUIAgES s ponagaly 1.0l .

ness "S&tachirent YCan "al so
be ef f &t @@Olwl aplpIFygngesﬂﬂesgeé;hlmmB shepmals then

OldaGh o TR S e $3S tgan%%%m'dc %'seg'h'lg h2,@Rd 18 (arrow a)

thermal origin_can also_be conbine i'nt ernedi ate
struebled v afs ulhgatdinaildegr 18npEes Agotke Sbpport

substrahe $iand bBReudseldl ob@a¥ehed, reference number 5,
comprises the support 3 and the ultrathin layer 130.

Thinning can be carried out using one of more of the
following techniques, for example: chemical-mechanical
polishing (CMP), aﬁnealing in an atmosphere containing
hydrogen and/or argon, sacrificial oxidation, or dry or
wet chemical etching.

Chemical -mechanical polighing is a technigue
éombining mechanical polishing carried out by passing a
rotary polishing head over the free surface 131 of the
transferred layer 13 and chemical polishihg implemented
by distributing an abrasive in the form of a liquid or
paste, such as a colloidal silica, between the surface of
said polishing head and the surface 131 to be polished.

Annealing in an atmosphere containing hydrogen
and/or argon congigsteg in annealing the intermediate
structure 4 in gaid 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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15 13, which is then ternmed the "transferred |ayer".
As shown in Figure 2D, a thinning step is then
carried out on the transferred useful layer 13 (arrow
A) to obtain an ultrathin layp; 130 (see Figure 2E)

‘The final structure obtained, reference nunmber 5, 20

conprises the support 3 and the ultrathin |ayer 130.
Thinni an_b arrijed out _u one . of re of the
{oH ISP BBenh? foeth far2bs aTh Pl 80Rart oBF - Fethahl g apnerav
poléghlngsmﬁm@m;ngnhbalSugfa@eahBEtﬂn@phbue Tedtai mg nghe
Y eh geRe 2891 ohs 2 800) ﬁf%ﬂlé | ghob oxidation, or dry
tc ca

or 25 wet chem ca mechani ca
pol i sh.%cwsfhcwkh%mtl%rﬁﬁmﬁmtmma&m%@ng the free

poguﬁba@@ ol I 1802 9Ubx DY PASS| s %lﬁ@fé‘rﬁ’opﬁ’d)i"rﬁhéﬁ‘goxn.de
§%¥over the free surface 1 of transferred

S VR chR nf LRPV ol |%Th‘?rﬂge?%’¥3e%n et FPpyAtion a
dllslmré)lﬂt}ﬁgoﬁntﬁbéﬁsmm&l nclidedd of radf clad dbgek sl HFr the
pasitratuch s a.c % 01dal S|I|§a bet ween t he surface

Jdga%%a?}hee surface 131 to be
pol i shetinaniiealdhegniorlare taahiiosp heperajointres Mowprise wet

h
e OB PR I ARG crs or axy
t et RUre@fiehat HD50@IaFTBEIC 3 cﬁa%ewérzarih eémhes

oftrs@wsdﬁsﬂtéﬁrﬁee%/elr Ber tENS Qi é%aﬁﬁa 1%@ aamﬁaié ng
rearran s atons, o surface ich are
S P P b UG oy o S G TS
swrxf@me, mc&nmamws rmammimga]t hmllﬁm@m@t that
) of the I Sa r|f|C| oxi.dat i on

conéﬂﬂ{ggﬁh ealen %fégl %ﬁnﬁacelféfi iy witrathin
oxiagiez rﬂ@thtlrmsqhtametctx forman oxide |layer which is
renove p : ra)d f

q."healﬂr{]aq 3@1; kel é%atofoFE?featuy'flgr'}e%ﬁ*xéﬂ & ?)r et ¥ 39

times until t hi ckness at hi n
| SRERITEE i I ddife R irTHAY Eteghdif dI0 awatRmegers
oparoat |r§rDS OIS e dhetevid eloC HabredldrdLd sQUthm)N & less.

bath of ehel sol BLOicls oL S0 cleling car Led o

| ayerriE38L dam/ua<§mnamgnm@nMuh@ bending interface between
the front face 10 of the source substrate 1 and the front
face 30 of the support 3 can alsoc be carried out during
the detachment step or thereafter, but always before the
thinning step. Said annealing heat treatments 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 is 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 weakness 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 by ionic bonbardment, for exanple using

argon, which has a nechanical ballistic effect that 15
reduces the thickness of the layer 13 until the

ultrathin Jlayer 130 is obtainegg. The final thickness

of the ultrathin layer 130 obtained fromthe thinning
step is 100 nanoneters (100 nnm) or |ess, or even 50
nanomet g Sa ¢ &Ord¥c®rwi @8 Sthe Zﬂqx}_&@tﬂgﬁtaﬁ@nﬁ@%&&rast to
treatnent descrijbed apove, carried out t& éren
t NP DOMAT RGP F e FacRt betGeht - t RS 1Reniod ae cing an
t h.el’smttl@ﬁqsméf at® lcanghi éthe fm omssixa@eua@o@htm

Gk BEr s o O R B B i el tife e pirure o
Zaiwmmmlwiglcshe@ uBaiuwl abanest | 1y, hejatthtat et hmescarhat is
¢ ;
TR g e P Rl o PR e
arﬂrié%lwdoerso l‘e%ﬁlr%dﬂhﬁn tehe iR ok Je%tm@ﬂeﬁﬁed&telps

|ttf§1@5§@g&e to 30 carry out a single heat

treat nent e (0] |ng i ncreasin terrperat ures” Thus
for ex @gp e W%}ﬁ&%@eﬁq% 3o fhat

de:tra@rﬂragir adcog%ctth?mﬁd VIERKNES S Il Scned Miteitkh is

out aboyt 5 t.hen n rat ure

| 5% ]ﬁfﬁ% and Waﬁlrﬁecaﬁrh%%% l?erf)eé{%r ﬁ]o t%er?étmenats of

b@lﬂharrglmanterdzacsetn@lgsﬂreafngtgwerfedtﬂkdnﬁm@@nﬂmmhce with
> eI AN N FUL A 05 NG ARt ton of

st ate 0 rret ho T

e art, produ
uldaf@dtien qra@lsi:w%@rs@lﬁ |Wtﬁs‘f§lq¢g thr ough an

i nt er medicdee-a31160 (ot aiy erig t@n aenttera%@leetrecﬁtmu GlsUrg
5 during which a_u u ayer , a thickness
Mendes i Ml RRISHer o 1 M A A er 130.

: ulHﬂeﬂelﬁafb]Jya)a@falrﬂB%atl@. heyeht ainad wen deheniidied drs ck

co | et ed transferred The expr

SETEER: aiiy e D RS ol h R IS B i Javero 180 15
t rl@rﬁ)sfrleamrcm@tleaShaénazkt lvirc Hieesss oxhiecten € 0s ufhicrietrirst or
vvi]_(elg%t_and the different heat treatnents of

Figures 3A 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 source
substrate 1 and the front face 30 of the support surface
3 (see Figure 3B).

Ag can be seen in Figure 3A, said interposed layer 2
is formed before the step of bonding by wafer bonding,
preferably on the front face 10 of the suppbrt substrate
1. However, it coculd also 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 technigues, namely metal
organic chemical vapor deposition (MOCVD), molecular beam
epitaxy (MBE), or by hydride vapor phase epitaxy (HVPE).
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detachnment or strengthening of its bonding interface
wWth the support substrate 3 w thout causing the
formation of defects or blisters at said interface.
15 Preferably, the layer to bedransferred 13 is at

| east three times thicker than the ultrathin |ayer
130. Preferably again, said layer 13 is 300

nanometyfesh tdd £K 10 e Soq W& 1) COMPRATd:S0kL, the can
ultrathin layer 130 is 100 nanoneters thick or |ess

or2 kR PSPhibiRd 7% GFiBEr 1 SShe ke sSubeip e -

show a wiedrt adionedie tde welihatss desard ked aditdy ngspect

| B G o cetP bttt He RS o L5
t her esforradel 12 S equdost read epﬂ:uarnd:d henﬁ]raotuan‘ma 3rted tdrme

SHBAL R0 STLANS Wy 19,0005 8500 oo
t hea s thep wfe bshidt iyl Byo \/ﬁt%rzmmﬁwg«feawser%l y on
the froy dare k3 ofyHde SUPPRIe SHbSIdALR 30 1b is &

However, it could also be fornmed on the front face 30

ofpctrfﬁ:élsst}ﬁi’c?ﬁ' St erssid ditvset I frofterosddsd gfter
a?rmnng@d lﬁ&rcﬂ@%r%eays&fd &r?msé?ﬂ qwaﬂt he;o e
ain usi a a or ositio echni que
B e N e o8 sy
metldla 1 nerdg dni cemjtanycalﬁéastlapor dep05| tion (MOCVD), %K/
I I b b
Mol eculal 4 g%'@(eﬁ@%' te@%?%az A DY Y %Qa%g)&‘éap%r

phase epita en said interpos 2
| soaystotuded oy @arlamrs@fb@rbmn@qi@dtlbgg mtmrmadg tive

b@a&t%%ﬁﬁk&ﬁ%ﬁl%chh%ﬂukﬁﬁ @arg) of syeakpasaid2ibe (8i.N,),
obt.ai ned by inplanting atonic speC|es t he i nterposed

|59@F©@q,sa§.&p§péﬁgﬂm¢ g@&@gﬂ@édwaﬁl figgh permittivity,
iﬁﬁ*@htﬁhﬁﬂ&atﬂh@_b&rgéldﬂmﬂtdﬁidmﬁﬁpit&t@ﬁ%ﬁ@ﬂ%ﬂ%ﬁﬂ&@on
T e Rk oS 0 AT BORETadrY Shhén "t Jate tt Composed.
\M@ikae$éuleu$yaofpdad@sﬂem¢edaybhe iorfit eepos ed tleayerll s2

| gndgRagLLRS)af ter

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

Following the thinning operation, a support
substrate 3 is obtained that supports, in succession,'the :
interposed layer 2 then the ultrathin layer 130 to form a
final structure 5'.

Preferably, the interposed layer 2 is thin, i.e., 50
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 less than 50 nm

thick, which has not been possible until now.
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10 formng said porous zone and the useful |ayer to be
transferred 13, this latter again generally being
obt ai ned by epitaxy. Said interposed |ayer 2 can, for
exanpl e, be constituted by a i@ayer of an insulating
material, in 15 particular silicon oxide (Si02),
silicon nitride (Si3N4), dianond, an insulating

mat er | aﬂvowtﬁa@tmmp%ﬂrﬁglé@% tIM RetCBdi Hatin
of , sai d_ mmat erjeﬁ:IL for exanple silicon oxynitride.

Sa’rlav‘?%tfje‘?fﬁ)o‘g I%‘?‘érb% def-ated be conposed of a
plurality of different |aygegameiEsaid materials 20

I til The, ot her st f the nethod
{dont | CHSTHL ROk GRaR, Theh SRRV AMEPWAT ot Trned

re@mmlm sick &idn was shouled beunotedodtat af tief i hen
él{ﬁéﬁ t apny i it ered]
St ruct vl %%%%%fi% S%}g%%)ert {%1(5] YA feters

i nt%t ggled-tiSer 2 and the transferred Iayer 13 is

- obt ai neﬂqe Fﬁrﬁ@%f‘%éaﬂ&éé& MY Rgh QRS | U mdl SYPPOT €

supstrate 3 is obtai ned that, supports, in_succession, :
t FEP it deTogRt P1hdh UFe gl BRatRPhanipéiongose of
t @ Horn*a 3@l nad shruepleatStiolr eherabl £ the kev to

USRS IR 1 Wik ian 10 SROTIS0. o

S@Y&wpe:rcsmﬁtsarrsat@ MWhemgin the sil i con oxi de

interp %Hqﬁ I | ayer
are bot %3%3 nm t% C Eﬁ{asl,oﬂnlégt CSE i was
p&é@rb&@nﬁﬁd |tq1<ﬁﬁld14amélﬂ Igajem é’ul}:é’r v@taarmt@gld@fnq he

”EthOdTHétﬂé%aﬂﬂ@é%“ﬂ@”bﬂMﬂﬂe'E@Mﬂ@% desRed 1 was then
EgéI\/PLE 1 Ther oxi dati on of a source substrate

5 FRom aﬂ: &5 gir i e desse diam 500 °&‘o@@rd
I tstwietkytaien it ehpo $ethdiayeri n off asid hedmgoX deatSi 02)

SQIE{%hr‘}tgn%engtg:%e (36 r‘.‘:@ant qlo%% The zone of weakness 12

Finally, thlnnlng was carried out by polishing and
sacrificial oxidation to obtain 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 layer 2 was 20 nanometers thick.

EXAMPLE 3:

The procedure of Example 1 was followed, except that
the implantation dose was 7 x 10 H'/cm® and the
1mplantatlon energy was 160 keV, so that the layer to be
transferred 13 was 1.5 micrometers (1.5 upm) thick.

EXAMPLE 4
The procedure of Example 3 was followed, except that

the silicon oxide layer 2 was 20 nanometers thick.
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i mpl anting hydrogen ions H using an inplantation dose

of 10 8 X 1016 H/ €W and an inplantati on energy of

210 keV to obtain a layer to be transferred 13 with a
thickness of 1.9 mcroneters {4.9 gn). The support
substrate fornmed frombulk silicon was then bonded to

sai d oxide |ayer 2 by wafer bonding. 15 The renui nder
1l4-pftiyhe source substrate 1 was then detached by a

heat treatnment at |ess _than 5000C and strengthening

t hé- bonbli RgtRAtePf aREOAYF HED a2 hebFuctvEat fent>at @RFRrising

than 10800feakt NahtYysubpbhni 8G¥e5a €A (3 LdaREtaBYultrathin
and, 20 sacrifjcial oxidation to obtain a

pol i shi .
final SLPGCEuf B8N GRTHY 5% %?ma%h%ugﬁf?i%%s%@%? (1), in
130 wi thaatibitknessdofobl0a ngemdrowdednt 20 Haéfishj dfor

t hi nni n ep_was contl ed MPLE 2. The procedure

of Exan‘%[fJ 3t gatlo?s n%e exc%%%s? ? ?1e I_Sr(? e~% i con

oxi de I@glecpelzemoﬁi)caawmmtexcssx heekd mEXMPLEOTReT Teng

- procedugg, of I?g‘ppll] .followed, except that the
i mpl ant ati ono ose sét7 1016 H+ /CV2 and the

i npl ant@t i oPEHETEY s MEERERT SeaHdid + e JUBRITR o

be 30 transfgidedtd WaS chid M YRS {gbdd MBrmed the
thick. EXAMPLE 4 The C|oroced re of Exa

| e 3 _was
fol | owed, except™i HACS"t e %i 19 éh ¥ ISRRst R tRas( L)
20 nanonet er}&xt:mg:k:he]zﬁl(ﬁ_él Monel ofA weeikiedof(12) ,

produci ng a styucture . Ieast one
suppor t subs?f Are {3y d%ﬁ%&?‘ﬂ%th%ﬁc%l a{/ ﬁlé@e
deriving frdmyesoiride tsubstt ate ("Lpyeam tb heartme@uif@rrred"
made of a S%Hk§ @ﬂ_ %@Snﬁﬁekhﬁbh fg'éu%é£§%6¥%lly greater

applications 1n I el'ds of electroni

opt oel ect r offhES Glhaé}ptqfc§al§3aluétﬁfé‘ttﬁ@dl é@m@rl itRg) i

b) detaching said support substrate (3) and said
useful layer (13) to be transferred from the
remainder (14) of the source substrate (1),
along said zone of weakness (12), to cobtain an
intermediate structure (4,4‘} comprising at
least said transferred useful layer (13) and
said support substrate (3);

c) thinning said transferred useful layer (13) to

obtain said ultrathin layer (130).

2. A method according to claim 1 for obtaining a

| structure (5') comprising a support substrate (3),
an ultrathin layer (130) deriving from a source
substrate (1), in particular formed from a
semiconductor material, and an interposed layer (2)
inserted between said support substrate {3) and said
ultrathin layer (130), characterized in that step a)
Qf molecular bonding the support substrate (3) is

 carried out on an interposed layer (2) present on

the front face (10} of said source substrate (1).
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the follow ng steps: .a) bonding, by nol ecul ar

bondi ng, a support substrate (3) onto one of the
faces termed the "front face" (10) of a source
substrate (1), having thereima zone of weakness
(12), defining with said front face (10) a useful

| ayer (13) termed the "layer to be transferred” the

th Ck”eﬁ ' &Jé?bz.sdfﬁ%’sl{@”éi%rhyl %z.eaéfélmti‘an t hat

of sai d ayer det achi ng sali
supportC@%??%bz%@)l%n@l%‘éllﬂqe usee kil | e (183) tlge be
be transfefises-fE@mat hene rﬁmmléﬂé)sﬁuétfwréom cery ig

substrate (1 | ong sa zane kness

bt ai n Sin 1eH e DE R S AT 4 r@'?l??gtq'é]tn
| east skayet r ansd eraolech irsed uf rdmayieie (t]l'&)mamg stad ¢) .
support substrate (3); c¢) thinning said transferred
useful layer (13) to 25 obtain said ultrathin |ayer

(180) . 2.methmed hockantiondithy any b refl flor wincddimg
a  Strycfiings (SHa COMLLSIANY & %&P@réaﬁi‘t{%éﬁif 1(533)er

an ultrathin Tayer (130) deriving froma source
subst r dt® ¥a)trans e R artFormiermemat e Structure (4,

sem conguctiy 3] eddrtime Y athidi eSpasat |auertie)

ilnsertcreﬁqw %%ﬁe‘s?n(oig cilesu port .sub trate éy{)&)and sal d
ul trat &ﬂirrfc':t

of nol ecan e dearedidny Ttehbes support substrate (3) |s 35

carried out on an interposed |ayer (2) present on the
front face (10) of said source substrate (1). 16 3. A
met-hod Aaceorigich@aapngdigiantt orlagimiZme®; clehiar dot eri zed

in thatofhe 4safuled %_Xﬁftl{a@)tﬂeo 38 cKARS A Id Of

t he |ntermsd|ate structure Eﬁ)) Is at l|least three
times tHiteIedm ith At v o(lt?’lotrd{%l nagirsietersper less.
obtai ned fromthe thinning step ¢c). 4. A nethod
accordl n y one of t he precedi cl.ai,ms
Far acPoriSgeT PSR d gy Py SCEaE 2 to S,
characterlzed in that the thickness of said

interposed layer (2) is 50 nanometers or less.

7. A method according to any one of claimsg 2 to 6,
characterized in that said interposed layer (2) is a

layer of insulating material.

8, A method according to claim 7, characterized in that
the interpoged layer (2) is a layer of a material
selected from silicon oxide, silicon nitride, high
permittivity insulating materials, diamond, and

combinations of said materials.

9. A method according teo any one of the precesding
claims, characterized-in that thinning is carried
out using at least one of the fellowing techniques:
chemical-mechanical polighing, annealing in an

atmogphere containing hydrogen, argon or a mixture
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to be transferred of the internediate structure (4, 10
4') is 300 nanoneters thick or nore and the thickness
of the ultrathin layer (130) is 100 nanoneters or
less. 15 5. A nethod accordingg40o claim3 or claim4,
characterized in that the thickness of said ultrathin
| ayer (130) is 50 nanoneters or less. 6. A nethod

accor di ny [ i zed
ot hat CRe TR Rness oT eal O O BT el poead Taver T 2

i s 50 naheRERSBrs or less. 25 7. A nethod according to
any one of claims 2 to 6, characterized in that said

ot &1 1 ok o SR e R RE O Y 1971 9 e Preceding

char actetazes, i chahadtetheed nierposed | layer {12)edBimg

layer of a material _selected fro SI|ICO oXi
silicon nl?tme i ?Frr%r%1?%|V| te?r@ﬁleﬁnglékép a) and

mat er i absfox am)lm:l.wdsw conbi nati ons of said
materials. 9. A nmethod according to any one of the
preceding clainms, characterized in that thinning is

car¥i edd writhedigrraidinadto one ot the dBiTanterized in

techni quess 3% ohen cindBchani cadafiishidGarried out
anneal i in a atnDsPhere c%$ta|n|ng hydr ogen, argon
or am =2l icial oxidation; and
chem cal etching 10. A met hod according to any one

of., 4 he pr di ar.acteri zed |n t hat_ a
éu% aﬁgea%ﬁh§P%F¥%é nﬁ?%‘%é?ﬁ?é— ou(:i"l ﬁﬁﬁiﬁﬁ?'ﬁg
step aﬁhmﬂjﬂhﬁ(haanlannﬂak}nﬁeqraﬂtment % mettocd out

accor dithgr 4, A JBHnChargetgrized in 10 that the
heat annealing treatnment 1s carried out during

detachment step b). 12. A nmethod according to claim
10,3 chay aEdtidZz e ddrding to any one of the preceding

claims, characterized in that the zone of weakness

(12) is obtained by atomic sgpecies implantation.

14. A method accerding to any one of claims 1 to 12,
characterized in that the zone of weakness (12) is a

porous layer.

15. A method accerding to any one of the preceding
claims, characterized in that detachment step b)
comprises applying mechanical and/or thermal

stresses.

16. A method according to any one cof the preceding
claimg, characterized in that the transferred useful

layer (13) is a layer comprising suspended motifs.

17. A method according to any one of the preceding
' claims, characterized in that the source substrate
(1} is formed from a material selected from silicon,

gilicon carbide, germanium, silicon germanium, IV-IV




that the heat annealing treatnent is carried out 15
bef ore detachnent step b). 13. A nethod according to
any one of the preceding clains, characterized in
that the zone of weakness (12)gis obtained by atom c
species inplantation. 20 14. A nethod according to any
one of clainms 1 to 12, characterized in that the zone

of weakigmSodddd, isnd I PPIPUSHINSIds 2% AdBilddion of
one of the preceding clains,

according to an
charact%é&éeﬁ?q tHa% - det achment step b) conprises
appl yi ng nmechani cal and/or thermal stresses. 30 16. A

od ,accor.di to any one of the pre in cl ai ns,
gﬁf a%lact}grnilegte}boclp ga‘%%oaﬁg]‘ﬁ% nct? ansf e?r}%ao fﬁgtgﬁ Igpref% g
(13) i sleimeyercloomrtsiiged usperited tiot ifugppdrt Aibstrate
met hod agcofdimg 1o ?%n?fkﬁ n%ft%]ﬁealp%cl%dd From silicon,
clainms, characterized in that the source su strate
(1) is Foripan festh idamtasimanisel eidd FaromesimEgong, IV-IV
Si I'i corecrihiriy, GRIITRNI UG Hdd RRuOe RN WindiYidtMon of |
18 compounds, and II1-V conpounds, or a conbination of
sai d matert MaEeTi@LSx et hod according to any one of
the preceding 5 clainms, characterized in that the
support substrate (3) is fornmed froma materia
sel ected fromsilicon, silicon carbide, gernmanium
silicon germanium |V-1V conmpounds, and II1-V
conmpounds, or a conbination of. said materials.




