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WD 2005/ 013338 PCT/ FR2004/ 002040 Production of a
Structure Conprising a Protective Layer against

Chepi g ments Technical Field 5 The pre t
i n\e}gﬁtczfagsr{a-@g?%t es to the production of a stHﬁ%B@%ﬂmmMO

intended for electronics, optics or optoelectronics
conprising a buried |layer, the production of the

st Arswcd iconmi si ngtaucthend cadmpbii 4 ireatareptoespt Dy Mgayer
chep,0als SREGHAS: i Ale f@ eteh the buried layer. In

thi s docunment, the termburied |ayer wll be applied

to any layer contained in a structure and 15 having
matrei-hali cahovg cad below it in this structure, wth
material propériies substantially different from

those of the adjoining material. Prior Art 20 The

cont enpor arjtes preeieutes nvinended feQlat @) aed ra GSroduction

opti-cs_or_optoel ectroni cs. are princtpall .intended, to
bgggen?co%%u%?F%ﬁ? dpﬁgﬁ“%%%pﬁgginﬁﬁgﬁgﬁ Nfgfer sOPEHYS  ©F
i nopanede8Orofidicki coroopriinsufat on) 2ZSusiedct Ur@gein the
whi huri I i ctrj .. i nsul ati.n 1
lab%BdﬁB@lgH e | @ %;fg%ﬁﬂ. ddﬁﬂﬁ%ﬁiﬁdw-ﬁKEChé% cal

er, for exanple a i 02 or

pr 64GeEMBRtoRPMPREYA ISt Cheirad Gperaresr 3 ifadbdguémt [gLch the
usgsratdl eagtrone of the follow ng techniques:

epi taxy, bondi ng between wafers, renoval of 30 thin

| ayers. These techni ques for producing structures are
usual |y i nphettebtedopastati othy, ratmt hbersage 18 8511 be

an .after chemi cal_treatnents enpl oyed for_various
regég%ég sutcg:% as el 2laa g tcﬁgtﬁépggpoFxch%m%%Lf%Fu%% and
et sAviggoneterigdr ebayerahd beloertiai nicasess structure,
hoyever mdthase chgpbealcsLge 15, TBY 1 TPaL E LD
qualityr%f t he st?ug?urglééhic |$’6g%§ueggaifﬁérgnt from

paFEPedl af BYenadagingne onateRi s 2005/ 013338
PCTI FR2004/ 002040 2 one or nore |layers which are

Dug g, 1041

The contemporary structures intended for
~electronics, optics or optoelectronics are principally
intended to be semiconducting, often comprising such
layers, for instance SOI (silicon on insulator)
structures in which the buried layer is an electrically
insulating layer, for example a layer of Si0, or Si,N,.

The production of these structures or wafers
frequently wuses at least one of the following
techniques: epitaxy, bonding between wafers, removal of
thin layers.

These techniques for producing structures are
usually implemented posteriorly, at the same time as
and/or after chemical treatments employed for wvarious
reasong ({(such as cleaning the wafer or chemically
etching one or more layers).

In certain cases, however, these chemical
treatments may impair the quality of the structure

which 1s produced, in particular by managing to etch
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‘where thesé stTu

"Even if, by definition, a buried |ayer does not seem

to have any contact with the exterior of the

ot 8 RS ot ns ror the chom cal SpRtRIBkpRIA0

is not always in fact true, Particularly in cases

where: - it has a contact with the exterior at the

| evele whemeret liegefrbushivht Arthbueilgé of the

structure %@n Tt B?d%r%1% g hhlg %X%EdWE%% does not
surface is ih 15 &oAtact R erior
coﬁﬁﬁﬁse50a1W@ﬁbeﬁﬂ6f gdefibect twEth ndhe c@nSﬁrLgreC@é the

Mgy racease A heibar ithe s ghemecal elehiig $pec %%etso not
the buried |ayer, these def ects belng for exa

peh&V Paﬁcﬁﬁssdé%aé@@s Logo i &michemtisalp BEECAREAL & 1Set1€ not

Tha&eayatﬁhniactet@héngp@f@bbﬂﬂ§rDT 1ﬂecé§y§r@h@wﬁled

in structures, are_encount ered par.t| cu% arly %n S. 1
Brfren MEObSS: patiroutar | P lo St che

| ayer at thelsuefaebeanditn jtshef}hmh aditlayete edge of the

typically OEtEﬂﬁ ggger of a few tens of nanoneters,

in which case e préesence of defects in these t hin

layers may-haveurndeakbescacbhspqleresswbaseheugdaket ys in

of the f'na'coﬁEéHEturﬁl@@taHﬂﬁg whgn. s d chemscal yhicn
etching species 25 are enployed. This roblen1|s

encountered BAFPFERPar| § | APRET cihni cdffeGient nehet may
based on hydeeﬁbuotmteacaﬁ Fﬁanpf aS&ks§Si bh€RY Ofor the
i nsul ator) st uctur tonarl conprjising a,
particul arly® % e ?E? }%%e?p%¥ %?IggohﬁgogBﬁlgd layer,
| ayer of Si OQheaad d@fsurbst rla¢ engofiventexamabley pEnetrating
silicon, SUCQ fgcgé(:hé&gcdé)rﬁﬁ%ﬁsse%f& gﬁréatcel'g aretfcor

I ZI gat tre

deOX|dat|on after an oxi t ment
exanpl e. |Thede éﬂF?—’é?@ﬁl‘Fa?éﬁ has detidesssth 1alsr,e layers

t oseied5 :Ll'anE'tQﬂ@gu@@QV%ré h@n@éﬁh@@r&ﬂo%}a{@ﬁ%ulrdrsllﬂﬁ in
A def ect” of about

e|n etched by the HF solutlon
%%%oﬁ‘@?éﬁs Hyi"resf?or% CYRCtUiRh Bo¥P| i ATyt amly thin
folaymmtancehglserEGCGSSnﬁ00ﬂ1k2805ﬁ91863$ayer typically

PQ;%HB%QOéégggoég a few tens of nanometers, in which case

the presence of defects in these thin layers may have
dramatic c¢onsequences on the quality of the final
structure obtained, when =aid chemical etching species
are employed.

This problem is encountered particularly in the
chemical treatment, based on hydrofluoric acid HF, of
501 (silicon on insulator) structures customarily
comprising a particularly thin useful layer of silicon
on a layer of 8$i0,, and a substrate conventionally of
silicon, such HF etching being used in particular for
deoxidation after an oxidizing heat treatment, for
example.

If the silicon layer has defects such as those
ment icned aboﬁe, the buried 8i0, layer riske being
etched by the HF solution.

A defect of about 100 nanometers or more in

such a silicon layer may for instance give access to
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3 the buried | ayer, which, under the effect of the
chem cal species, may |lead to the formati on of hol es

n de Iayer nmeasuri ng several mcrons or eve
&B%f’g/m%ﬁ%ns in diameter, these holes aIPsQ)T/EB?WQ/UUZO‘W

referred 5 to as "decorati ons3 Tsee for exanple
Figure 2). The defects in useful |ayer, also referred
tothas Hmrdefectlsyeean theeadforanbave shdragbté®: of the

eff t he uallt of, t he buri.ed | ayer .and q

ent %%tmlc-as'}t UC ureé“:" \}'\%l ct%‘?iasfvﬁﬁ/ e gﬁé%?&ﬁ%lclﬁqeﬂﬂeﬁ in
t h&bhagr toxilde deivaresmehegeiMF defectd tdchentkioll entn tens
defo%ctnacrme ALESENGR Uy H':trgeeéee%{ dd A XN LY. oA g

buri ed S|02 | ayer can cause anage O an even Qgreater
extt&n@s noeReraadenst’ deeachabl exsubser BigsreVays of

produci ng @eteaqmmceéumt ﬁ%teeelbsaayé'e% coptg ol LbRE, 188 to

bondlg%e 3/ are described particularly in patent
R2% 823 Cg%{?( G%e ‘b?rbdﬁ}a??%ﬁor%rFﬁ'&?p?‘e%@ﬂﬁ&%a@@éeéﬁ on
r edrei ngubhetponsii nghieor basichet Wegnr a ssubsbhatehanén ire

-' Wa%gﬁ:‘ugg{lr% tmhlc ayer)wié\%ngﬁﬁg,are hond % toecht her the art

respect to o i mal
weBRERBESZ @heSEhEFedﬁfeche Sbee r akelle\a'f ecﬂeﬁ@mté ayer)

assembly ohgl Re-dduedlet aghahl G SUIS T 820, Str'g{l%y to a

case of an HF treat nent det ac
anBUHkeR Siéh 4 awsak e Q@Héel degags &0 29 baveedgreater

t hbgkaass;af tﬁeoaaséeaﬁraét@éﬁ%ﬁgss@és@é&@@g the
buried SiQ ise, particularly if:_ - the_ bondi ng

nmay
ener gy has” #ot b%ﬁn BOREFGEEd d@ﬂitaf:ﬁﬁm? effob§hratge by
exacmteobﬂng t oocheeak bdrebiding  éwcagge delan nakkeribed

3 b bl f
ﬁg%‘g%’éﬁ%é?%‘% vf/}i1 ?1) ]S"g%t Oﬂ? 2 Oper| gﬁg:g %ﬁgfﬁ%OduCth’n
I aE]?éitﬂFSBéef dreiganheci gur erdiucong i the Hpomdfrerct §orces

arge PHESAN healay n i ng.the l
CISopRESAT bibieal Yaha, HOUELE! TR HOS Thisr) s

i PYReSOTHGH P9 S ukdelr ErePeeffe@ @bt inel rﬁ:ondmg,

spegi escehicicapse ofedlbendOndioned tApeeigctians LhBkcrate-
exi s# in the akened zone, these decoratl ons tend to

be G ¥at el OF had Vi Y he A5y  forming the detachable

gubstrate.

In the case of an HF treatment of a detachable
substrate, and when such a weakened zone lies in a
buried thickness of 8i0,, several problems of etching
the buried $i0; may arise, particularly if:

- the bonding energy has not been controlled
optimally enough, for example beirig too weak, leading
to edge delamination problems, that - is to say
digbonding problems of silicon grains which lie at the
periphery of the layer (see for example Figure 5); or
if '

- HF defects are present in the layer
underlying the buried thickness of 85i0,, decorations
then being created in these buried layers under the
effect of the HF species. Because of the bonding
imperfections that exist in the weakened zone, these

decorations tend to be greater than in the case of
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WO 2005/ 013338 PCT/ FR2004/ 002040 4 opti mal bondi ng.
These decorations may, for instance, be from1l0 to

10 than in the case of a non- d e
sug’é’@”ﬁ%"@?i thin layer which |ies above e}%(ﬁ’g&ﬁ%woozom
decorations then risks losing Sone of its rigidity 5

and tearing, which nay lead to the presence of

parrtcives. opondienyaf Bheard ddmreftorend omepnt dumatherance,
r r t -kﬁgg es; e

gt %%c?l}?)gg%ddg%ac%b% su gﬁya gcg%glr ﬁceﬂre s‘ISrSu%t%fr gg nen
(sEetrehedlamP b FiTaney 7Fhe1dhin o}aieertwhachedpxea ;bove

| ovewr&d&%&qcmsobmé@ rofkghenkeal abhack of; tbéﬂfféildlty

| ayers, an| rove in the_quality of the useful
Iay &?E]mh bymaYedégﬁﬂg tt'\rére GEFectPrRSRIQy of
th@ﬁ&tﬂpl&hu&nglvhagﬁaﬁ@r i@@Sthéﬁeﬂ@ﬁésidNbéﬁEhmlnat1on
bu I%%lOXI de. . 15 O her, techni ues |n devel opnent tend,
uPIRG e Re HEMEA) EP%atrﬁ%ﬁqu’rﬁﬂ emet @ S?%Sem}Floy
ch@rlrmlazlturggem astadhahlar eubessaaggr essi veheirs- ?:Mcﬂ:ures
th ri of the I nvention The
prgssg%t flggiivgl‘rs}{talMl Le %?ggggggggl ution to the problem
posed by cﬁ@nPééilerattthtﬁ(tWmﬁmetQUPVQ@CD@?ertéleSl@y problems

pr@!'Qﬁﬁﬁuc&qc%&ﬁdﬂktéfabufféé agpest, anmMhpedkQlent in
Fgrodum g.a stry ture with a pluraljty of lNayers

RdeHF o=l 8Et rigifi cesebpt | dsaY@rrSopltl%%| Ragonfeeght by
conpdusmg ateurdetednydenst be Iteieli@dnqon&flﬁmil BeviRg less
fo . S f ers of the
st#%gyﬁgg? gggg%%n%?lgﬁggb?ﬁje o?}rirh%(?On of the buried
| ayer; b. Chesycdledhreatumnt iof theestpuettr esend, during
enPthbﬂgmﬁggﬂl9§Eaﬁﬁgﬁtgslhg§QE§nE8detEE snploy, chemical
substantially the materi al nstitutin
| ajBRC188 WHAFRCEEE Z&Ps mysEessied ¥}scanpifsebet faried
forgpeion on the buried |ayer of a protective |ayer,
itself also buried, of a material selected to
wi thstand sufficiently the chem cal attack of
c h&wirgaty spBciles DivaMd 2605/ 013338 PCT/ FR2004/ 002040

The present invention offers a soclution to the
problem posed by chemical attack of the buried layers
' by providing, according to a first aspect, a method for
producing a structure with a plurality of layers
intended for electronics, optics or optoelectronics
comprising a buried layer, the method comprising the
following steps:
a. formation of layers of the  structure,
comprising the formation of the buried layer;
b. chemical treatment of the structure,
employing chemical species liable to etch
substantially the material constituting the buried
layer;
characterized in that step a) comprises the formation
on the buried layer of a protective layer, itself also
buried, cf a material selected to withstand

sufficiently the chemical attack of chemical species of
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5 5 the treatnment enployed during step b), thus
bl ocki ng possi ble accesses to the buried Iayer

t hr these species could infiltrate.
cha ﬁ?@%ﬁﬁés of the invention are: - e]bcy}?mommozmo

conprises bondi ng of two waf ers;” - step a) conpri ses,
bef ore bonding, the formation of the |ayer to be
burttl&d ameadhehiie eqplodesd | darkayerstaip tBE SWHuRC e Dbcking

baondi f f
) Reast LS RURRRE LBHG e PretTs vk sRmepSbngnich
| aydred® drediss exbwld thef iddneiteg  surface of one of
the two Wafc?afb%xag%ntﬁ%tf iR g”ogf th&hﬁn%%ﬁ%' e

| ayer on the bon g sur ace 0 er wa
step a) conpritsds a)afABPIBENE; QndanﬁeﬁﬁctW@nwa‘ééréne

Of t he tMD~Mﬁf§E§pbyaﬂea&%m9E1§E§ Ofb%E%réfmﬂdHMﬂﬂé the

chni es S det achnent | evel orous
y@r n%th%%vaf]eﬁ‘yef% btéjré%ﬁmé?jirlef%té of the
Selpeﬁiﬂate:lci’azerﬁlaqair aitt athe aduEd@y et dpRaws & bonding

pold,sh (J:'INP chem cal etching, abrasion; so that
onI y aatq%l n dﬁeer wé%lové the protective Iayer remai ns

of the reducet:amfer) thempriagesurebbdomed acodridiong the
t 0 18R &)r Sord Fem ci%?@'lmt@cg - 'Qéfli&ﬁor St Eﬁgt Wding

the buried 25 |ayer ng at | east a part
i nSNTEAGTg i eRfess TR tIs wrfars ured thﬁhéormathn of

pr %@ctpy@tbay@frel s1@fse et gh8ethddyihe stpsdlbatifg the
th| %ess the structure; - the structure forned
% |n§’ *dtep a) has 30 a weakened zone; - the

vveakened zonetiep ah) idunenfiaee ,bettaeen de@lnlgay%.][ Sediction
| east of -t Iayer havi g a rou urf ace;
23 one bt Nond "Ry g’(’;1 e " %5 ffor?rﬁ?l Gif the

step a) conprises, beforé” naln
of falleakaged crbmé ameonSust t-RetBondengchsentadesedf with

the webeessbyr hem GRlrIIQUIRBNI Y  wafer to be reduced,

lateral selective chemical attack of a layer, lapping,
polighing, CMP, chemical etching, abrasion; so that
only a thin layer above the protective layer remains of
the reduced wafer; '

- the structure formed according to step a) is
a semiconductor-on-insulator structure, the Dburied
layer being at least a part of the insulating thickness
of thig structure;

- the protective layer is also contained in the
insulating thickness of the structure;

- the structure formed according to step a) has
a weakened zone;

- the weakened zone is an interface between two
layers, at least one of the two layers having a‘roﬁgh
surface; _

- step a) comprises, before bonding, the
formation of a weakened zone on one of the bonding

- surfaces of the wafers by chemical roughening.

Accoxding to a second aspect, the invention

provides an application of said method to the
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According to a second aspect, the invention provides
an application of said nethod to the WO 2005/ 013338
PCT/ FR2004/ 002040 6 5 production of a detachabl e

¥ AMYME338ccording to a third aspect, t REHFRINE0BI40
provi des an application of $ai'd method to the
production of "a sem conductor-on-insul ator structure.

Presaatabhonrot HbeaFhgulessFrguterd. represents a set
fers .bonded together, show n

of two a step of a .
method 1 BFCPERRAg Gf SO TPt ARt Fiur dPyention
pepvéégatseam Sébritiractione adccor diangd MQHHmdrntﬁr the
e e ) a |
PEbanEERCR, SRt IE e S PR D A EIRES RN O
substrate. Figure 5 represents a detachabl e substrate
PEEOEALAGibA bRELRE! PEg@LLs Figure 6 represents a
Substrate according to~ the invention. 20 Figure 7
represents a detachable SO structure according to
the priorigute Eid_g*éﬁ_ﬁe&ehﬁﬁr gs%&_@fdeté@cnabbgssgonded
tructure according to t inventian. Figure,
Pagr Eatht s sBSGRRS of plharbandad RaPErs Fo3s amiAg &n SOT
stepcofirpr oduci ng a specific structure, one of the
two wafe LN I u r . il .
bescr pty oot Eha Pavartien b Jat | FEucalbe AGrSEHing
fobjelee BFiPheapFesent invention to reduce the number

- and si zep by £t chi n@pdekects Hf @Oia¥§EuQHﬁ£@daEBo§Fing

iven structure, when the latter undergoes chenica
¢ et ée F4Ble to etch the material of the buried
| ayer. Wibhude buriash-dasels i Rithahblden it .

takes place tocatly, gpd gxlends over delimted zones .
according to the prior art. A

Figure 6 represents a substrate according to
the invention.

Figure 7 represents a detachable S80I structure
according to the prior art.

Figure 8 represents a detachable SOI structure
according to the invention. .

Figure 9 represents a sgset of two bonded wafers
during a step of producing a specific structure, one of

the two wafers being a detachable substrate.

Detailed Description of the Invention

It 1is a principal object of the present
invention to reduce the number and size of etching
defects of a layer buried in a given structure, when
the latter undergoes chemical treatments liakle to etch
the material of the buried layer. A

When a buried layer is etched, the etching
takes place locally and extends over delimited zones
associated with features of surrounding structures,

which may constitute access paths for chemical etching
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associated with features of surroundi ng structures,

whi ch may constitute access paths for chem cal etching

38 PCT/ FR2004/ 002040 7 species to the
gﬁ?ﬁ@@%%i . Etching of the buried |ayer §GI/FR2004/002040

principally due to: 5 10 i)'%He presence of defects in
proximty, particularly when the buried | ayer
smeerildsesca thlel bukayer 1agkt-ong acti on of the etching

sol ution .1 he rycture by: -_long.exposure; -

strong dgggﬁéhgfcﬁaéﬂe ;%$E% dspREFhs 15 PP EG e ine
ftlke material of the buried layer. As regards the

first cayse (dpk fQr -&lohidg of a@ggbugieq | ayeroyxddicy,
is principally encountered in the case \%ere a
particul arly R eyaErlhas Whelof £he slurdess inlayer

contact wth hedurded l@ayiel gygrtf.he other of its
surfaces.Lg contact with the exterior. This_.is because
r

even a nitndr YefBW AGH TP Ehishistating salmtdrtmey:
amount to a fiewe temsuafure2®ynanonet ers, can represent

an access path for the etching species to the buried
| ayer. The nat uggrslgo?){?ﬁglslgedef ects vary: They nay,

for exanple, bestebagt sdpeied r atfi nghet heloerghca he drfdaies
layer, thus proyiging dipecl.aacespel 0na23,khe by edy,

| ayer. These penetrating defects nmay have various
causes, in partPeriaf 43¥®Eiated with the process of

produci ngst keghRdR lreer £ anghk t Baugual jit)yy @bri E8ching of

PRAT DA 1Em e |}t oFOuRT 1By bhe LbAt SMRGURbGFRSY et $e
v
ofsthivhdnpea grdtitchdraflgr ethiesdnty:ra havelnd SKf ofits

%ﬁgﬁg%g? %Fgﬁ?ﬁéegg wh%%eEhgn%%EEean%a&%rdgahn%h%h%ther
of its surfaces in contact with the exterior.

This is because even a minor defect in such a
thin 1layer, which may amount to a few tens of
nanometexrs, can represent an access path for the
etching species to the buried laver.

The natures of these defects vary:

They may, for example, be defects penetrating
through the thin layer, thus providing direct access to
the buried layer.

These penetrating defects may have various
causes, in particular associated with the process of
producing the thin layer and the guality of its
constituent material.

' It is known, for example, that an epitexially
grown layer contains few defects of this type, and
therefore presents a lower risk of damaging the buried
layer underlying it during the chemical etching
treatment.

However, techniques for producing other layers

in other cases require production by moving layers from

a donor substrate to a target substrate.

This is, 1in particular, the case with the
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.treatnment. 35 However, techniques for producing other

| ayers in other cases require production by noving
%ﬂgers from a donor substrate to a target substrate
20954013338 particul ar, the case with thePﬂl].")/1*"1120041'002040
2005/ 013338 PCT/FR2004/00204b 8 nmethods for
fabricating Sed (sem conductor-on- insulator)

Skth@ﬁ@residﬁW\Mﬁdﬁkﬂﬁﬂﬂidgﬂft§EdI|aYkaQEonductor on-
senlﬁ Edu tor material cannat q# £ roduced o ? £
EREHIAEPRG. Payel T Bpi (BT T HEREP  Eahnf RiBs La¥er ©
geringnductoansfrertemaglt higandayerlse t yproaldyd gepar atae

%ﬁgua%ruc ureg ?ﬁ %CE§1EQ mhen epi taxy is enployed.

ese buried | ayer etching
pr obl ensThgge RéfaehnmgesOOFl gorvéng, ox teemsifgreiop thin

!Lé?@§fsertrylﬂlgzallq)§er§elflé9£‘&@ g@ﬂ”tﬁ%é@“ﬁﬁ@ 8e¥0c8s than

recei ver "substrate conventi onal y conpri ses two nmal n
vhepseri5azy bénafﬂ%oﬁﬁ the two substrates 1 and 6

level wrkd a Hrondingdt ethage Dreeduct iiroddt heayer

dg gr subst% e 6inorder to finally provide a
shbEtPde BT R ﬁﬁWFS|ng the receiver substrate 1 and a

thin | ayRrefenhind |Eoth@dg®m&|n|mg paai t afedths cdenor of
b
§y$§EE Egln heggg Pgng% |g%lar$y8%rrég f}gtey & to a

ecu ar a power surface
-‘p@@@avaru Ghdstaaitgpriovecn e biorh Ny eframppl des ween mhén
gﬁgrates 1 and 25 6 may be enployed, for exanple -
exposi ng the surfaces to be bonded to a plasma (for
exanpl e 0XgRHINI @ﬁeéqufWOb?H@ﬁFﬁ@teﬁoﬁmQﬂ? ylevel

t hus be prevides pbh@ingolﬁigyfiggmgpg of the bondlng
| ayers 2 an | evel s one of the t

with a 0le
surfaces” tﬁeﬂgéBbﬁﬂeﬁffQﬂ?oéﬁﬁOBySU strate 6 1n order

to finally provide a substrate comprising the
receiver substrate 1 and a thin layer, which
is the remaining part of the donor substrate
6. '

The bonding may be carried out by molecular
adhesion.

Particularly powerful surface preparations to
improve the bonding energy between the substrates 1 and
6 may be employed, for example exposing the surfaces to
be bonded to a plasma (for example oxygen), cleaning,
brushing.

Forming may thus be provided prior to the
bonding of the bonding layers 2 and 3, level with at
least one of the two surfaces to be bonded, followed by
suitable heat treatment, for example applying thermoset
adhesives or adhesives which can be szet by application
of UV radiation on the surfaces to be bonded, or
forming oxide layers.

The donor substrate 6 may be reduced by
progressively eliminating the donor substrate by
polishing and/or chemical etching via the rear face

(more familiar teo the person skilled in the art under
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sui tabl e heat treatnent, for exanple applying
t hernoset adhesives or adhesives which can be set by

L. i 35 of Wradiation on the surfaces to be
S@‘ﬁ&@@éﬁsgsform ng oxide |ayers. The dondiCKERI0HAPZH40
6 may be reduced by progressively elimnating the

donor substrate by polishing and/or chem cal etching
the theroeassf acame( norecthnbhcar taddiipgiedon or by

i | .in the art. under WO, 2005/ 01333
BERPERD OB GhS0a0 T hel Dok chat Rae he: ERPpEEbsErate 6
flevhAi quedh or mnevisepnat vegkehedt kionel ayer b faggrhying
the Aanon Subst &a@lic%ae.l,veéné/% ,-au]?{gvgggﬁ' Yone 15 is
weakened zone 15 by applying ttiermal and/ or
REVRBRRIEPUEAYr gBEORUfa wedk wHeals 4k Smplantation of

advantagaousdy REQEHCEH rbYsLontd Ol h edel MM at i on Qe ce
atom ¢ d/ or. nol ecul ar species level with it (these
are ré%%%ﬁﬁFQO B8 SASrt -ERTRE i SR bRugy) or by
rendering a surface porots level with it. These wafer
producti chni-ques _cause .def ect .10 to appear

Phe thi nil8yar "3 B8 ROl BaUERd CFOPioRS:, Saupe defbets
penerppedng def édes. tAiparkdwde Aenbeédgf romedieed, for
PHEL 208 ObehBEraBPROT auBLer 6 during pol i shing my,

for exa e, cause amage I n the thickness by

abr adi ngﬁt RAX iRl ay@mwed sfgpmchthe fowpbace 200 the

&hpstcabretchi NiL:Auld NgoBisieleh-hagk PLeCceSEmpTaY ehehe

éhe surf.ace_of tgg onor ﬁ@fer qagnevenly, f.or
XGFBF e s oF Ehat PERERPEF e b Ut PR tidle F RN HI nl #¥SEr ¢

dhbebomesfexpeded at certain positions. The | ayer 4

formed o rous k layer .15 pmay present point
def ects g%%%ﬁ?%gtéﬁﬁﬁéj% eégﬁﬁggqu%%t ﬁéaai ht P6HP°CSS
nayoetay the pordasel afethaf lenordeademméntuneTealy, for

Lpsipiaesd! sha el et g 20 bRl e
AdvarPagR oBEPySeRphioyeRt LMY RAZH W rise to the
appear angige ofl aperets atbhgedebacts. pbbeuboldedM NBayer 15
%égig?éggnﬁeggghguggfgg¥sbgccentuated by the subsequent
treatment of removing the porous layer after
detachment.

The techniques for finishing the thin layer 4
obtained after reducing the donor wafer 6, which are
advantageously employed, may also give rise to the
appearance of penetrating defects.

The following finishing techniques may be
mentioned by way of example: polishing, chemical
etching, abrasion, bombardment with atomic species,
sacrificial oxidation.

Other defeéts such ag metal contaminants,
aggregates, oxXygen precipitates, metal precipitates or
stacking faults may nevertheless remain in the thin
layer at the surface, and help chemical etching species
to infiltrate the structure as far as the buried layer.

The problems which these defects may pose in

conventional SeQl structures, and the sclutions
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menti oned by way of exanple: polishing, chem cal 30
et chi ng, abrasion, bonmbardnment with atomc species
sacrificial oxidation. Other defects such as neta

. CPR2ARPLIBE,  aggregates, oxygen precipi t&“@gm‘?%fﬂé??“‘m

precipitates or stacking fallts may neverthel ess
remain in the thin 35 layer at the surface, and help

eheriicrld ebehtheg $peckes it/ditfidd rah eobhersttuctdl®l ve

S e P Syt el o ML e
Bhe eolutlons WO 2005/013338 PCT/ FR2004/ 002040 - 10
provi dedﬁ@f g(r: cg ¥ \;ﬁé"eﬂtbo” 40 Qder éE’rﬁSéS%e‘ée 10

them w h reference to F
éﬁ@orﬁlnﬁef@r rihey ROl guite 1B rareBaliedst rt{lr@tturle > FHmy

3eeor gbngikeihBe BEI of fﬁﬁpﬁd%tpr%%%ﬁk§gteth§t 'é Yiried
say one consj sti ng _of support substrate 1, a burjed

FRASWHLACIRG | 53T 22 ar?dlda Bhitiiray bRy S¥  S&ni SBHAARRBICTOT
materiiall 4.. This SeCl structure is produced, for

exanmpl e, . 10 C 0 a pr.oduct th
Goocti beldPABovid ¢ RETpbrafende (R PrUurD 100F e ample,
bondrdgngnﬁerfaC@rbdMytngn|mmnhhdcMeswribedsabbaeewﬁth

i.ed In thi | -
SPEgRaneRr t iafine 3 b ipc Bl ML 5 N ing
18§ﬁﬁ§o@§uétoﬁhelgumﬁﬁeﬁ B@ndhﬁgbgtleﬁceaﬁﬁﬂ 2.

Technol ogy" ﬂﬂ&glciﬁﬂgxﬁnd 4L PSPl §ard MELCYof bonding
I nt ersci ence publication, Johnson Wley & Sons,

FREMF1GERPS @FYUC@%rék&@K%oﬁPalﬁgede?%Q%s W%?W#ﬁ?%qﬂQ¥or
Wa}lﬁﬁf $onsideky zm:ltelin@ﬁe a%ﬂdvmé@:h@m%‘@@"f QE @:hemos@l l?nZiOfU
tc ng spegi.es t t e hur or sake._ .
ES1ES: B S e aras e Hdration dparl wiley
haﬂenbeeﬁncebresented as being penetrat|ng def ect s,

l'th hoiy hi
al t houghy, %,smésttru%ftucﬁgurl%ee%tf ects@%@é’&é nify #:*Be thin

schematic figure that thes may be o
ORHEE t §pe, SHeR a@nmphesenpUivings agcess r y cherical

gephiAgedpeRetar Ebngnt Oplr-98f €1 2yet e, presence of the
For the sake of simplicity in the figures, the
defects 16 and 16’ have been represented as being
penetrating defects, although it must of course be
understood in this schematic figure that these defects
may be of any other type, for example impurities as
already mentioned. .
Referring teo Figure 2, the presence of the
defects 16 and 16’ in the thin layer 4 will allow the
chemical species to reach the buried layver 2 level with
the interfaces of the layers 2 and 4, locally etch the

buried layer and thus form cavities 17, 177,

' respectively, alsc referred to as decorations 17 and

174,

Principally, this type of thin layer 4 is
intended to receive components and the buried
insulating layer 2 1is intended to impart certain
properties to these future compconents, 1in which case

the presence of these decoraticons 17 and 17' may be
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defects 16 and 16" in the thin layer 4 will allow the
chem cal species to reach the buried |ayer 2 |evel

with 30 the interfaces of the layers 2 and 4 IocaII%/
YRR3R i ed | ayer and thus form cavi tHGKFRI04/92040
respectively, also referrédito as decorations 17 and
17'. Principally, this type of thin layer 4 is 35

detendethtbo recehwe ghanpenents caadet Bethivei 8mponents.
art certaln

i nsul ati gg %layer Zjei s intended.to i .
properti 850 PReREFHt (Y coRphient’ ST | FXAHAPLR cable 20
Er@Iprgseteirsd fidresendelcothti bngidd anduldtimgy lageWD2
05/-013338 4 40 . - riment a

FRebusiory oy thocorrnrurs ool S Y Bnddbaces
FEPlayiSsed foheBkaapl esolnt hon Se@mst ¥sinaur érfdro idvicshic
Lhegbuti ed insulating layer 2 is of Si02 and the

chem cal treatnent which it. undergoes 5 enploys a

cheni cal T88FGti &F coRFTESHy hyarRENEREFc 248 d 9gmmonly

- ¢heseyHE chenilpal fispat BENSmAEena06WBREY cafRlayedyi An

e field of, sem conductors,. especially in the ca
%\Egr T SHES r&%l e*fo ci%ﬂ?aﬁgjbﬁ %ionaf:afﬁy Sut *¥inal
deoxiidation ofoft heelsur fsicefacds t hef st thet useérb@ture 10
ined, f t of -0Xi.qi-Zi heat
PLaLRES) o Ok AR il PRl 0 et et g
theatweneets 16 and 16' to hydrofluoric acid etching
then 15p¢ayseset iy degobatdORR-thi-anNdollprdfeddfhg the
uried Si02 2. OMng to ﬁjlg{e ability which HF has to
ﬁ?sﬁaaat &° afBfg 18 norR stABFPLBATE At ¥Fiat et SiERI adhen
thesént entadecobet wers 1heahayer’ 2imnthd heatvy@rsio, 2.
7 and 17’

level with.the,_ defect .16,..the decorations

can reac W%Iil%ets:OZgEﬁu&?ﬁqalrt erV ﬁegﬁ?z CoPrPREIate
débrgt 8 B6namtabelizeti chteespeeti veby mei that ddtehdace
BOERBLLONnd O aflefecs Salf and. 18-, thejarder of from.
0.1 to 1 mcron_in average di aneter, HF chem ca .
feEathent s ddif tPREROEF RS defeens df7 'sevalt akeatbr sages

- @licBYahRR abopin t @Rem £1.00S o N 3)er 388Gk 3MAtEr and N1

th uried |ayer SO .
wh:LGC respectfge{y inlztlzated their formation.

For defects 16 and 16' of the order of from 0.1
to 1 micron in average diameter, HF chemical treatment
can thus create defects of several microns, or even
about ten microns in average diameter, in the buried
layer 8i0; 2.

This is why these so-called "HF" defects are
classed in the family of "killer" defects by the person
skilled in the art, because they' can irreversibly
destroy a significant part of an Se0I structure 10.

Referring to Figure 3, a way according to the
iﬁvention of protecting the buried layer 2 from a
chemical etching treatment is proposed.

To this end, a layer or a coating is placed
between the buried layer 2 and the thin layer 4.

This protective layer 3 is made of a material
which 1s etched less or not at all by the chemical

species employed during a chemical treatment which the
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This is why these so-cal led "HF" defects are classed

inthe famly of "killer"” defects by the person

Sglll q in the art, because they can |rreverS|bIéH30
Qtzpﬁi/mz??‘%‘? gnificant part of an SeQ st r RGT/FR2004/002040

Referring to Figure 3, a Wway2according to the

i nvention of protecting the buried |layer 2 froma
cheniccalreet al nglﬁde&@tdmnt |a51dor GROS gfhrtE@ IS nyd tthe

a coatin ced et ween h bur i
PR o8, RReEREEt HiaDi R 8P HechnrBS PRrLctl vavPhyer 3
i's made Bhia|ﬂﬂﬂﬂheﬂt1wﬁﬂchaysretehedmﬁessberlpﬁodﬂced

e chem ¢ sp
Ao ot ment ihi b eRe B S0bE R0 sasg faues  for
PCPAER2DO4/ 00ROB0 layorsstr uet ur eadoruhides godsy arbher
t@cﬁgahhgglar by the chem cal species liable to etch
the buried | a ergﬁ This protective |ayer 3 may
pr oduced® OECG%?H] G tdiéaWﬂYaﬁ@réﬁ%ﬁ?ﬁ%ﬁ%dee@ﬁﬁFaﬁ§s1f
far coﬁsm‘soéumfn@ tdﬁy@ﬂaaﬂqm@, it e2G@ar, digig By dddition

ch gues, For. may be produced by epitaxy
EE E %gngpsF%egfog %r§§f%???ne material, or by
dep05|tlﬁhe prlaann1fuspEEoBsoﬁntalsup&aaectl&eThayer 3

Bl el ThEBUr dad aybr D00, TRREY  padadbety chipical

ftgagbnstituent material and its thickness are

t her ef 0r§t§el:§ﬁ%€§it@@ﬁ¥e mRiterd@1t halq 1 {c pr Eﬁﬁekﬁegslére
i cant resi st to etchlng by the chem cal
E%gf? QTe THE Tt QVPay%} 3*§hoﬁm&tquFhé?¥ﬁﬁ%ﬁts a
tshgnefDc&nhaVEealtzhaﬁk@essogr eatBhingthanyt he hd nigRéMical
é% gkngss bel ow which it can present risks of being
eéd too nuch in its thickness. The structure 10
IS advanf@geopgbyept@dacedayaacorﬁinghODldneﬁmtuHazmore

EﬁéP@fSP@Sr%feC”be@h? the on t%fefgﬂgﬁ g, Fi q%igﬁmum

neans one t echni ques
%%@3441?%% ecPtligdt ewhshTHE | ayt@r @-’Gt@!ﬁfﬁ?e paeked @hdbeding

$HEnPA Ot OSYEh in its thickness.

‘The structure 10 is advantageously produced
according to one of the techniques described above with
reference to Figure 1, by means of one of the bonding
téchniques which were listed there.

The layer 2 to be buried and/or the protective
layer 3 are then formed before bonding.

In a first configuration, they are already
éontained in the wafers to be bonded, for example
during prior epitaxial growths.

In a second configuration, they are
advantageously formed on the bonding surfaces of the
wafers to be bonded. |

Preferably, the buried layer 2 is formed at the
surface of the fixst wafer to be bonded and the
protective layer 3 is formed at the surface of the
second wafer to be bonded.

These two layers 2 and 3 may thus be used as

bonding layers, in addition to their first functions.
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30 layer 3 are then forned before bonding. In a first
configuratlon they are already contained in the

ers to be bonded, for exanple during prior
é’ﬁptzgﬂﬁf’&l 33%owths. In a second confi gur at i RSAI/FRAR0G/082040
advant ageously forned on thé3bondi ng surfaces of the
wafers to be bonded. Preferably, the buried layer 2 is

f or med alRethé&rl&@l’f@@e ofgihe bi rsthéﬂftﬁ’ilﬁolﬁ%e}i}on@eCLS
thé

and t ecti Ia er is formed at
et TRl OhaFhNEr f0°B BondwE oRidsd hensare
ldefercs s2 1@nchndl m@y .t hus be used as. bonding layers, in
addi tion their, fi functl ns. ;WD 2005/ 01333
PCT/ Fmoggl‘?oog‘gﬁog‘-tg’%t Rt oftie ng 1o B gure égo"ﬁe with
rhiferienger @ iBigudenti cainte that pobtEicgive 2agmd i3t is
BE%%%@@EthE@ﬁgeordﬁggc%& %@Jangglﬁhe Biyfer| l%Eﬁo&&kﬁg

di scussi on above wth f erence t

§hate 33 Probebbpvdurdpss myer at eaekdédd jinfklgration
REt e abhebl)ichlle sheial £spesi @3 adehathfaiet ehet hG1in
gurled Ia %gd the ipfiltration_ of the chﬁg}ca
Sénges}et Jpq Ce'§ HEDUGR-§ ht® t AR 1PayebReddit tait Ko
tbeée deheht$h£6bamdem61ayéhezlatter do 10 not reach

the burieg 3&% %tlzgelgg9t89§ Eu Ia%e;gf g%:iﬁxﬁrally

substantlaFI uces oOr “prevents cont
befHess| yerPrEwgItts adretaqtf iof rpitedbubéailicadbyspeti esth

Iﬂés1h§§§kkat§d095@h9@91m%b@@ﬂésattenpt'ng to 15
i mprove the quality of the thin [ayer 4 (which has as

many def@E%%:ﬁ?%ﬂ%?]Eﬁ)CﬁﬁﬁlééﬁtM%ﬁhQ%FtﬂﬁtemPtlng to

Eﬁpblakréuﬂtihe e;mﬂpayrgﬂhd;ﬂ the g,'hllﬁr 1aarytehr Thi %whﬁgilanhggeas
IS a al W .t hout nodi ng the chem ca

@3% etfiegﬁi 3 A& ﬁéat)ne&&C%r%ﬁ ﬁg'lesttﬁ?@t“dﬂél
é@plingedgdasthenpeoatrast.to t he prlor art. In a

preferregd, an'éggﬁ%ééﬂ%f) the st Ct%@@tafﬁédlt i3l

SeQ struc ure t hé bufi e
modifying the chemical composition of the treatments

which the structure 10 undergoes, in contrast to the
prior art.

In a preferred configuration of the structure
10, it is an SeOI structure for which the buried layer
2, and optionally the protedtive layer 3, are made of
an electrically insulating material and therefore
constitute an insulating thickness of the Se0I
structure.

The production of such an 8Se0QI structure is
advantageously carried out -according to one of the
techniques described above with reference to Figure 1.

The bonding 5 has preferably been carried out
between the donor substrate 6 and the receiver
éubstrate 1, respectively covered with the protective
layer 3 and the buried layer 2.

In the case where the latter bonding technigue
is employed, further to consisting of a material which
is etched little or not at all by the chemical gpecies

that can etch the buried layer 2, the protective layer
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2, and optionally the protective |layer 3, are nade of
25 an electrically insulating material and therefore
constitute an insulating thickness of the Sed .
Q38418338 he producti on of such an SeO PSI/EREN9AE07040
advant ageously carried out &d&cording to one of the 30
t echni ques descri bed above with reference to Figure 1.

3he dendiag gla?@st m&{&f |YpQ%§6r§1§hEé§d catﬂbst&@ttvﬁquy
onor. substrate receiver su stra

LR E BB ol S s ERet Rl diiers 2 sbat hety rhey

the budheﬂel ay®yetthei35 Iﬂmrt heneaaﬁcmhe}ﬁ@ndhegl areigies,
[ e further.to con

pP08 oA SO E® apkToE RS | BEbaRE O Y i Yy

WhéCbhéwﬁcaubspecteslthameéaretch the buried |ayer

2,_the prateephye,hayer Y20054013 -
ACT/ FRoODA/ 065050 N oord a2 B5s ggren with

pefeEPRERcdY SEbSEBRL |1aICP§/ and&adical 0t whpﬁ@selrmul{aﬁeing

baykedol ayerar? oot hatydiheybe Gate@dfies echoget Bobr 40mang
|Hstance bondi ng ener gi es, fIOM/gro perties_and/ or

tHer s ¥effi EientP!l sShhrcHIEF 10 according
substt}a@t uawemtsncm | @nrtheraoipar csmprméh tahe pxargpitd ve

k refer to Figure 1

1aGen B Whi g ELPIRE A0 K B8 ea08hc Bl ekt Pl BR T an
ehgetrﬂcahﬁy @hEURﬂSumatm@gera@br 2 an Sed structure
10 accor gipgn 19yt 9ud 'Eﬁgnﬁaaq;%xfl%ﬁ”@fn%é gs%?%r dc38%e

a protectlve a er sem¢cC ctor
haYefial &Ff aan e@lécqtrm@a?lhlwuwapéﬁrhggm%ﬁ@@al and,

v@xﬁﬂl@nﬁ:@@e%ﬁv&ﬂ/@d tdeo et BFd 2l Obnkber REOS eehbva nsha¥elng
an elegtrécallé |n§ulat|ng material and, 15 with
?%écﬁﬁ?Fﬁdo B5eI 85%F, 12onstitutes the insul ating

t hi cknesshb$ phetSeEhvéOla?hks:pr@fe&hbueataygrn&teﬁlal ,
Haggu'%l accor r]bé" sl%%epéeéﬁrgy Ya{ be 3! Né‘e:ca?réj\'ng to

invention.
@b%té@V?Qélpayer 3 is of Si3MV accordlng to a

preferregy configtkat {wn o dhesi pyepti oot Q'c%ording to
mat eri al havi'ng bondi ng propertles approxi-mately

a preferred TConfiguration of the invention, thig
material having bending properties approximately
equivalent to the bonding properties of 810, in terms of
the bonding energy and transfer quality, particularly
in the case of using a Smart-Cut method, referring for
example to the document entitied "From S80I to 80IM
Technology: application for specific semiconductor
processes" by 0. Rayssac et ali. (in SOI Technology and
Devices ¥, PV 01-03 ecs Proceedings, Pedington, and J
(2001} .

The other main benefit, of using a nitride for
the protective layer 3, however, residesgs in its strong
registance to chemical treatments such as hydrofluoric
acid treatments.

This silicon nitride may be obtained, for
example, by nitriding or by depositing a nitride layer
by CVD on the surface of the donor substrate 6.

The layer 2 to be buried will then
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equi valent to the bonding properties of Si02 in terns
of the bonding energy and transfer quality,

particularly 25 in the case of using a Smart

TEPR805/0 Pé?%rrl ng for exanmple to the docd’r%FRZOM/OOZMO
entitled "From SO to SO M 1¥echnol ogy: application

for specific sem conductor processes" by 0. Rayssac

@tdvadnta@er@ugqy &cfwlgﬂaogyecarw;z BeryBeesns thY Q@3 RCSHE
Pr oceedi ngs, and J 30 (2001 ) 35 The

n,
el S Eéﬁ FF g €uding a nitride for the
protecti®e lmmprds hoievespseesiides( ménti@nédrabgve in

i.St ch 1.C t uch..as ofluo
géﬁ? t(?%%?m . %Ei%i 24%%1{%28% Sr'rz} degma ge St i ned
Berucexaepl éO bﬁom tvhdchg bendy @apbsmtcvrng ta niahenderal

b@éﬁangbxép@é@e%n Ghe /s fs%%n%f db@% BGT [ AHcfni®al
The Tayer 2 to be_bufied w T then 2005/ 013338

Pé‘?ﬁ#ﬁgo@@ﬁﬁeﬁmo leggs %%F@@@Su@lfy the swrdiesed ipr 2
9x%i dezcrgbblebsubiyace of the receiver substrate 1. As

regards i.d cause il nti oned aboyve

docunent?ﬁfgr gFBHFH§eo€%fHEBb%rgﬁaachﬁ9£? ?trBCtgre as
ébfdnbdrparﬁiﬁoﬂammychnldngumaptOERom &3 cheedm cal

et chi ng ﬁp%%ﬁq héﬂfy(%t§&é ?ngg Qf Eﬁssﬁw wafers
chem cal I Ng speci €s, T eads e ing o the
borfed | ayegethers ePé‘sfcrl bed betoderddi s dtramtable 10by

E8nardet aghal gy SEBHthrﬁia?r?g 40 defdnedeparty gl ALl Yan
i n. docunent  FR_2 823 599. A detachabl e structure

EBHSi BLaCEF B8 WafedstipshiedtiofeHENARNGRIY -

render edrdetac ha@tgchabléonbt@hbtﬁgeEOWakae Rangicigaafly
theae two wafers ca | ace, andtép particul ar

R RESb Gl RECEnEr Gyo 16 HAGR et EPablFEos (S HY o o dnsY 67
pabntepaliby 20 Usgdrasopr avinpporakssbhsbrat ehicker lblyers

gié%@g ?E(gérggg?nér%g ! C%E_Jgo” 9£a£§¥8£§?c§’r ‘HEPO”GQI Yeiver

ayers / or “conponents are transferre
enbetraeefver substrates.

Finally, it d1is thus possible to produce a
structure having a receiver substrate which, without
using this detachable structure technique, could only
with difficulty or not at all have been used as a
substrate for producing these transferred layers or
components.

Detachable structure applications are found,
for example, in the field of light-emitting dicdes in
which, for.example, a detachable sapphire substrate for
producing epitaxial stacks is removed by detachment,
the stacks then being transferred to another substrate
which is less electrically insulating.

Likewise in telecommunications and microwave
freguencies it is preferable for the components to be
finally integrated on a support presenting a higher
resistivityi

In some cases, the substrate necessary for

producing certain structures or components cogts an

- excegsive amount. This is the case, for example, with
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Finally, it is thus possible to produce a structure
havi ng a recei ver substrate which, without wusing this
det achabl e structure technique, could only with
FYORPGMNI3P3%Hr not at all have been used aPGI/FR2604/002040
substrate for producing the3é transferred | ayers or

25 conponents. Detachable structure applications are

fsgma@on f e X arpl %hlbﬂ tms finﬁblq Ofiotéd ghéxﬁéﬂéi\}é‘g than
es in which, for exanp a det achabl e sapphire

§&E§FP51 EoreXut otk %baféblr%%&. AN PPEERSVLETY @ﬁo\ké&her
byngetr-achirest,, 30dt heighacksahben beipgote@nsieides tamd

th bst.rat whi ch I | ect | . ,
PRHIMER: i el SR L B oRRnER | T ey which is-
mecyoveM®: Cregaerd €% i silsconef drableuldr thheefore be
pappenents aﬂﬂ{)g%erllggl %t €9F a%??z?!%n AYRRAEL  grown

pr esentin SI sti1 vl n sone Ca Sé
ﬁﬁétgabétl At @rhe%eggmalynr@r subsbuace ng t@eﬂoteautrransferred

éhEBCEHfQﬁe%beﬁ%ﬁpﬁn%BE§t99§éSs§8h §§c§§§ig§nannunt
This is the_case, for exanp w th WD 2005/ 013338

PCT/ FR2ODAPOBSBAAONS 1% é-m cORtESPBPYE Wi ERCE S SERY

abse expersitvenkldann shikel pomwelulf i@ild kirt S rsttaf 1fitey d B
Bﬁrtlculgr at higher tenperatures, and significantly
|inove5 pOmers and maxi nrum wor ki ng frequenci es, and
t he costRefewhing it® SFimerne hikgh aodparedabbesidubetmrate

b ‘%Hsdlst,ﬁlﬁ gfforae bg pBEEefédﬁsﬁﬁat%r 2 fé&?ﬁlehc%%%r o .

silicon_ car epitaxially on sapphi
Sobs¥Yphted tﬂé%écq raarfsrfaér&f@r YW HHS nexpensfgres of a

sdbstragezsgehoas silicon. Applications of the
det achabl e, struct 10 al so be nentioned in the

re may :
power fi%?ﬂsorwﬁﬁﬂﬁﬂédfiépﬁeofZQﬂﬂTﬁ%arB§. R&FeFFfing 10
p@rfigul&r4byaﬂhﬁghﬁﬂﬂﬁg&&h&Béﬁfﬁ&bel@fCﬁh&lﬁb&a@ha@le

t I ]
SUBROEL. U T AT PRERBRSELES rid A ARILLS LEd MR Loe,
Dy . - chising asdak enedtwente Z@ﬁn%ﬁteheream@@HU1substrate 1
Pagt keul ar-hys fé)LL‘QE@PuQQth:QeGS lérrfeac}:?m?cﬁe& heagetd%%'&%%d

substrate 1, an optl onal he transfer ‘structure 0,
particularly in document F 2 823 599.

The weakening level with the zone 20 depends
principally on the chemical budget {identifying the
threefold factor of chemical species
doping/times/temperature) used, which determines the
weakening finally obtained or, which equates to the
same thing, the loss of bonding energy level with the
weakened zone 20.

The loss of bonding energy -level with the
weakened =zone 20 1is associated with the surface
roughness, which reduces the contact bonds between the
detachable substrate 1 and the transfer substrate 6.

By altering the roughnegg, it is thus possible
to control the bonding energy of the detachable
substrate 1.

For 8i0,/5i0, bonding in which the two layers
have each been roughened by 8000 A wvia HF etching,

.leading to a roughness of the order of 0.625 nanometer
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by chem cal treatnment before the support substrate 1

20 and the transfer structure 6 are bonded, as

descri bed articularly in docunment FR 2 823 599. The
WEQIRBPI/H$3BRvel with the zone 20 depends RSET/EBRHHI003040

on the chenical budget (ideAfifying the threefold

factor of chem cal species 25

&%I ngbti Nessi egperatyr e)th}ée%onmln@h et egm rl%s bhe the

keni fin IIy tai ned or, uates to
thﬁ%@ ngmof EB%H?%@ eﬁ rg?-oéFeI%MtQVWrmeas
we»alvemdommyzoenémmﬂm ofoborgiimyg seoer ga)bnldevlgl which

h e k ned zone .20 i associ at ith the
ool A1 R0 PEBHEN SO ER 28 | TR EL B PE  Peligd aken
ﬁépweeﬁheheardepéchabhelsmeét r 4Peodeadinghe ¢f ansfer 2nd
mke%%attgo@aﬁy a'é?ﬁf(ﬁﬁe% roughness, yi ekaaigus for

§055| le to cont r ondi ng energy o
eFHERABICE TOB3 C8ibELP¥ eormupgcasiioy Siaog Héddi AP9et by

mmheme&hgay@@abaggrgl have each been roughened by 8000
A via HF ﬁtchlq? | eading to a ro%%fness of the order
of 0.625™hARbNet PSR 5/%%1@3,3@8lr FFR2BO4 R 2ot

&dbsrmatiorl eacheswdacdert hetb@@dmt\@ gneigybbsdell tdigo

er e about 2 J/ as .
v ertPaRar v aHREEATSr ot rov - S5, 10 b SRr RS
dascn@bedndebgwﬁe Foughedéng, te hisbraisul ttHeei e ttaalteb e
a-frem.t-he grticle entitled "Proceedings of the 2nd
I nternational Conference on Materials for
M croel eE¥ PBRTRRES (MGM coRunPRaLPBALpAgEe 832 THe8) out

by t®d Vtﬁén&&ﬁséﬁrﬁbt@re Af teroroughepiiRg iheorder to
surface of the su % E%O substrate 1, the transfer
0

@FPﬂg?ﬁr§°§e|§rb6 ® CPRROREPLBrt substrate 1 by

one of the Eecn@mqu33epdesmmi®edrabefem|hﬂruhﬂuﬁd)6 ig

' bl truct tment s, I
TR Rt e et ST e O e
weakenade zenef 69 exanpeatiigudrdebyt @ppéyo@gcatme@r of
abbnohithe %@@@on%uc% 48 anBextisber Kiigetiapsietitn

structure 6
the =zone 20 or using a detachment pincer or a gasgs or

liquid flow jet.

Nevertheless, it may happen that damage occurs
level with the =zone 20 or certain other fragile
positions of the detachable structure 10 during the
detachment, particularly 1if mechanical forces are
exerted in order to assist detachment.

In order to avoid this, a structure and a
detachment method are proposed with reference to Figure
5.
| This detachable structure 10 is composed of a
support substrate 1 comprising a layer 2 at the
surface, and a transfer structure 6 comprisging a layer
2’ at the surface, the weakened =zone 20 being the
interface of the layers 2 and 2', produced according to
one or other of the two techniques described above with
reference to Figure 4.

- The layers 2 and 2’  consist of the same
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detached fromthe support structure 1 level with the
weakened zone 20, in particular by applying stresses

of 20 mechani cal type, such as inserting a blade |evel
WQR005Ha33¥one 20 or using a detachnment pPRAERIHI4/402040
gas or liquid flow jet. Nebertheless, it may happen

t hat damage occurs |evel with the zone 20 or certain
pbbheriknagile 25 positions of the detachable

structure 10 during the detachnent, particularly if
mechani cd**+B7ces et?‘t?xe?’? d°F ntBRdBFOPECRiSRs Process
devacheraiplén of defotmoemwt €l) | hithe a ¢sivited ukdetanthadle
dg%ac ment thq:q1 arelgr(%é)osed withr ferenie to ¢ ‘
Frgire™ 30 5° Thi' tet dhab? e St rict Gre™t6%rs coTfosE
gbmarisupgorhemdbsir apeciesoiprbiengoacktaliech? devehme 2
%Hafgce, and a transfer structure 6 conprising a |ayer

" “at the surface, the weakened zone 20 being the 35

i nt er f acEhef dwaicglerachiand of | thesriucPecacor F ngade
bArt 9h819F1 9t h§£r@1fl%_t hey t Wos 1.@¢hniues dascidrked Abovee
%nillg reference to d|gure 4. e layers 2 and 2

BhSPYL NS CYReMERRBIMD 2005/ 013338 PCT/ FR2004/ 002040

.18 mat erialg eXsdunte osf atheéhdeeadhabléhetructure 10

production pragess,.(far _exanpl e of conponents), the
entire det z}gchg:o % Chsmrll?@t%ursg)eﬁ}etshen under goes a

chemi cal - t reattientl a8 yeorprosgnglatiend caf spgexi ehemical
liable to e layers 2 and 2'. The cheni cal
action of these species is nade articularly strong

by Usi ngPle $EEEEEonE BRET HECTEGRE oWFRBCTRDE MEEhsREN to
18ca11PnmhcaxRAsS Wies Of alBesdet aghabbe  stirieliur@idl where
e, crem.cale Spect sx. BaLL)cular | vCpt ong Copinm oL
steattent 18.then to 15 locally hollow the layers 2
and 2', devel b iB, phete they are Tl usl v kboLb °99%:
accentuate the weakness of the weakened zone 20, but
will above all act as an initiator for the detachment
level with the zone 20 when the mechanical forces are
applied.

This chemical preparation for the detachment is
particularly expediént to overcome said wafer
detachment problems.

Edge delamination problems, however, that is to
say problems of detachment of materials belonging to
the transfer structure 6 and/or the support substrate
1, may then prejudice the electronic or optoelectronic
components which are finally intended to be cbtained.

Referring to Figure 5, such delaminaticn zones
can be seen at 19, 19f, 19’7 and 19"''7, |

The example of a detachable sgubstrate 1 whose
oxidized surface 2 1is subgequently roughened and
finally bonded to a transfer substrate 6, itself also
previously oxidized at the surface 2'’, may for example
be mentioned.

The layers 2 and 2' are then 8iO, layers, for
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structure 10. The hollows 18 and 18" thus fornmed wll
accentuate the weakness of the weakened zone 20, but
20 will above all act as an initiator for th

JEP 28038 evel with the zone 20 when thé"ﬁ@ER&HF@ﬁﬂMﬂ

forces are applied. This ch&nical preparation for the
detachnment is particularly expedient to overcone said

\t\,&f.lg:étt1%%5ﬂ@b&@h@eﬁgﬁ@$06het€‘él15566 del am natl on

pr ool ens at IS to

et ot SPer et SA58 oo P AT [Shfre 10
styuathere le andbpectae suvppor tHBubséaatent 1inmapichenhe
ggﬁ&%%hﬁgrﬁge %#%ftﬁgg %or optq;kgg nlc 3 there ore

onents whi ch are Y iHten  p&Hobt Al
Réffénﬂuﬂ}grﬂm' Fiigir ens,cosmﬂmtareltammattlh@n eﬁf@e:s: czfarwfb@h

§%eft@t1é9er;91 ¥ cn apde 1940, 1 'ﬂﬁe aPLe0f2@ 5 pe
det achabl e subsyrate 1 ose Ooxi sur ace 2 is
Bgpdeduent |y roughened and 35 flnally bonded to a

transfer Tﬁébateuah@n@tlbhsedd‘ne@l Sy preyi ousby - oxirndi zed /-
at: the surface.2

or . exa e b nentloned T
ahothouriacs ooy Mg exarmie b meponed. The,
20b5t048838 Rad/ ER2004/ BGAP46t suﬂ@tr@medatlons t aki ng

place ong é%ﬁ%‘% tEethlg%E%er - asE, th%u%Et chall e yq

structure e-su Ject’ed to an reat nent
prokhewh mhatippddof bhorvec asi dfdosidngbiys ariowmg 50% a

QEQuEBSf:@f Qﬁé ) H@Ehbauééébi‘dbﬁ@hté “t}?@nﬁ@@éﬁ@iéﬂn
the effect of which is to |ateral é etch the Si02
e

| ayers 2Thfd cetachabde poReedt W ihelbelidhi AaRFbRUEBAGs 11

%BT_ b&lnet 2y a}gdttﬁ% tdet@’k%ﬁlr@igsﬁtuéf@f? 10 dedscrs_bed
e natl ons O er supstrate an

e o toafe: PAEE HRRGs NSt G iEgG G 6 wath the

emteptmnntDhﬁhethpr@b&ewnmenueome@labeﬂebWsafqum¢dm¢1ve
' e ,of S t

YRR 2ot fhat PR S PBa PR e G0y CERECLRAL! BrERC che

natensal hefskhe Wayesrs2t he detachable structure 10

describeflhe material of the protective layer 3 is
selected so that the chemical gpecies which are added
during the chemical treatment, and which are liable to
etch the buried layer 2, cannct etch it.

When the detachable gtructure 10 1is subﬁected

" to a chemical treatment, only the layer 2 1s therefore
laterally etched.

This greatly limits the amplitude cf the
lateral attack, because only one of the two buried
lavers. is etched substantially, while maintaining a
property of initiating the detachment of the suppcrt
substrate 1 from the transfer substrate 6.

| The delamination level with the support
substrate 1 is then minor.

There is no edge delamination level with the
interface between the transfer structure 6 and the
preotective layer 3.

In comparison with the detachable structure 10

already discussed above with reference to Figure 5,
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20 in detail above with reference to Figure 5, with
the exception that the layer 2' is replaced by a
gyot ective layer 3 of a material substantiall

PLA¥NSB3than the material of the |ayer PET/EiRE04/002040
material of the protective fQyer 3 is selected so

- that the chem cal species which are added during the

@be@sir@almgr eﬂtcrreﬂﬁteﬁfwbd\hlapeag ezl izald e2t oofetgihn,t hehe

t t he det achabl
BRPbB e o S tped I8, o CHEHFSAFS: font RERE, OF
6nkYy, tisteykrof2 tihe tlagref @r’eofl &tiegal ly etched. This

greatly &h%t %ett%%fhgﬁﬁl ' tsqﬂaesbﬂzfattéqe | aterad, bl %‘&élsly

because on one 0O urled ayers I's et
shbstaad dvY yPoRAilng redtveE i hhea V@B pesulserate 1,

Fﬂb{rhahb@_?’r tcn@ldieztéaap hrepd; of;ithe isupporticsubstirakeel

romthe ansfer substrate 6 The del am natl on IeveI
RFERTt heC supptT t ThsubStidte HAYRE t Ren AfAorth el'hérr@ﬁssfer
poradgaredel anmpiatviionslevetoveidd t he th3Sah ntAnNaCleposit

t th A t nd the, ti
P SR L R R i Ch T B SehBi oRe S G g con
$0rfabeeadyoddsrussegira@otllee vmitttrxcéé erenee 10 Figure
5. V0 2005/ 013338, PEILFR2004/ 0020402 S0 KSONN' L3020
two interface ayers exanp
ifl ustkateed | PYFi gorEnenEBHpritses oaclldﬁyelamr S 3N¢f<_>re

b8stead, obyt he Layging. of Si02. This detachable

substrate {O i s advant a%eous obt ai_ned bg bon

bet ween tRe dsuPdite s&b TP%?&lcaSﬁreﬁ}lﬁJsW? ]6%1%

bevek wbitblhtea &:iyljir@ﬁ@h&ﬂliﬁg?&hlennlﬁﬁrddé layegirve blaﬁore
ay and.t transf.er stru g0

BhdTane) Forora Pl Lk BY o oBiS, b aHof 5, 180360 &Y

@nyE@vlblmg LPAMD) thev el dwictfh Mblmﬁl@oandmrsuheadeal

- ﬂn@aﬁédeéuéﬁ gé¥et%ﬂ§ ”{{ Wi A8, 4 AYEIn 3£ B Rldlalc3l &y To0

exenp ¥ case e weakened zone 20 1s obtalne
EEQ@h@ﬁ g the oxide layer 2 before bonding, by HF

-etching.1n a third exemplary case, the weakened zone 20

is obtained by roughening the layer 2 of S5i0; and the
layer 3 of SiszN,.

Referring to Figures 7, 8 and 2, the case is
discussed of a chemical treatment on detachable SeOI

structures 10, comprising a support substrate 1

~adjacent to an insulating thickness in which the

weakened zone 20 has been created, thus separating the
insulating layer consisting of the two layers 2 and 27,
and -finally the thin layver 4 of the 8eCl structure has
been created.
| Similarly as discussed above with reference to
Figure 2, a particularly thin layer presenting defects
can let chemical species o0f a chemical treatment
penetrate through its defects, and allow them to etch
the buried insulating thickness 2 and 2’.

| Similarly as Figure 5, a particularly active
chemical treatment due to:

¢ either Ilong exposure of the detachable
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In a second exenplary case, the weakened zone 15 20

i s obtained by roughening the nitride |ayer 3 before
bondi n for exanple by etching with H3PO4 at 140C (y
39 2005H3B wi th the aid of ballistic andRs/ERHINIL
means such as RIE (abbreviatfon for "Reactive |on
Etching"). 20 In a third exenplary case, the weakened

zoge ﬁo lSs@m@m_@l :m/ ﬂdaltg{éera:lmltc&q lsgyen ed, of Sl 02
and the

Ref erri tqQ Flgures 7,
o o the Paen i els G o Wi SPEckEhent
ghldetcachal erSe@nulaly stawicturies the stonfaitinsiengoa level

dj acent to an insulating
%EE %égggg%gmﬁggﬁ ?ﬁ weakened zone 20 has been
cr eat ed, Refigsrinpartat i Aiggwhe 7i, nsthet pngblayper mentioned
%@Bé&%‘tbﬁ? oflﬂ heth@/o LRI i8R nde;@emp]haw fbaélagy are
ay of the Sed structure been
ERERLgivs| mlﬁ%ﬂf@»y a&hatscussedtaboa i tﬁpp%%%(ﬁ%e of

a@coEbﬁl;zbasZ,watﬁ@ﬁtl@Héarlburwdin 1@@& m&sentaﬂag edge

t | et h
SR e Bar S8R RS (RS Ao PSP, ERe ok nlp S ISTE s pag the

tlbeachaebétchub8brtihe buried insul ating thickness 2 and
2. Sim &?r Lycas Houe ». dé‘tQ?%Sbf{s" aLby aﬁEw}é%er the
chem cal "treatnent due to: erther Ton ekposure of
ﬂﬁ@Odéta@hama;aMiimeWOlBS@&ZHﬂﬂHE@O@H/@@20&@88 of a

ﬁoﬁt&HEEHhsbiQ ts%otlhe henm cal tﬁ@e%e%&ene@r AP0 has
dosi ng of the c hem cal species, ~wll create an

BARLPYr F@'a’«ﬁ%y (fnet he strrttreiab F@vghmwﬁ% obtained
M@ﬂkﬁ@eot}z@naeaﬁenﬁﬁgerﬂy ngut@aEégtircﬁzghentlh@ prpfbl @ME ch

ERD S0, PPPRIAbELY, | BLDeBrSORY N CrEIlL Ly, 50555,

detarat thaswallhi oft beebarhedl bayesr2s 2’ and edge

del am natjon,at nd:19' | n e h
10 det ac%%blqle%sut‘fuagste?a & % C‘]frgr?atcﬂqe btzlla%sgzbé ‘Q%Iée} g@ % Fo
Jael pracwevait, tHe etchlng by the chemical species can

thus lead to typical decorations 10 to 100 times larger
than in the case of a non-detachable SeCI.

' Referring to Figure 8, a solution which the
invention proposes is for a coating or a protective
layer 3, the constituent material of which is etched
little or not at all by the chemical species liable to
etch the buried Ilayer 2, toc be inserted into the
structure 10.

This protective layer 3, likewise ag with
reference to Figure 3, isolates the buried layer from
the defect 16 and therefore substantially prevents
etching of the buried layer "from the inside".

Owing to the reduction of the intermediate
thickness between the thin layer 4 and the detachable

substrate 1, the annular hollow_lS’ is smaller in size

‘than that referred to in Figure 7, the edge

delamination of the detachable substrate then being
small or nonexistent, that of the thin layer 4 being

substantially =zero, and with the annular hollow
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decorations are larger in size than in the case of a
non- det achabl e Sed, because the weakened zone 20 has
hol | ow parts (due to interfacial roughnesses obt ai ned
Y‘Soaﬁﬁ'ﬁ/‘ﬁ&%%e weakeni ng by surface roughelﬂ(ﬁdﬁ’m%“/“oz““o
whi ch the chem cal etchi n92 pecies will be introduced
and attack the walls of these hollow parts. In the
Q?S‘érﬁhﬁae@@t amhahltalﬁeag lasﬁ@r dbhAgpé Bty t hef prirolrt:aerﬂj,ng
chi ng y t e cal, species ca hu
fio%f"yplmgglt decea"re rpio e 1086?{%%?& aFﬁEF ?t?an YT
tneeheas eaodf datachmdetafhabbs Sefl suRetguennyt apfl jede
B o S0l BhEON WAL D8, | BEONLLON PLODIRIRIBIY eor
coating or a protective , t hé constltuent
fFRrEEFAKeof WONEH SES et dived z:sfqdqqur@ or ed@ctaiorald  byor

bpeoehepteahispesiBenkhall ent encetrnt hgyburied |ayer
2, to be_jnserted into the structure 10. This

prot ect i VB1FayePtEUCERKEw sdfas Wiegh RS er digd kqnlarly
begutec3ali ol ates dake htered dhayey donpdnei? hgers are

def ect n erefore substantjally reve
BFCR R 0PIt N TP T ESe o Uit o “Pife FaBe L raiiefg oo
vbthheandducti on of t he internedi at e th| ckness

bet ween Me‘f £Pi ' E}Se%iéu%d d, h SI Ze %gb%%]le?lt e

1, the annu I's sna
Wﬁﬁ?dr@ﬂéprédtrénﬁﬁeFl@Er@cvur@h@ %ﬂge del ami nati on

of the detaghabl,ey SUbSl akeahher bekpguceiBbl &M to the
nonexi stent, that of the thin |ayer 4 being

subst ant i aI]t%/Yez%r’glo' P it h the annul ar hol | ow WO
2005/ 01333HACGKHHR2P04£00204ssemZy nawerthel ®ssh  the
mai nt ai ni ng_the r f initiati et achnment

level with }macg erbé/zzg)rfeafbi‘vfﬁéjﬁqqﬁ{e ani cal

det achnent femaesnqrdies ghsemmnitviey lappld éd. One

appl i CatAorflq{alsu%@rﬁcgﬁké(:h@a]l@aﬁ‘?g 2 SERUAL W& or 4

consists in pl‘OdUCI ng el ectronic or pt oel ectroni©c
RHRAPORENEE AntraBsiar nstayefure §his BRygcekiraingd my

be part i’.@lh)éaf éMbs’@E@@éé Ci al khAgthe casecwBeed thesethis
% nponent éers ar.e duced at J%'jl%aeterrperatures
FERCEw éB stpﬁftt&“& YlO‘”v'v'lli st nce to Figures 1

to 2, may be of gilicon, germanium, SiGe, IV-IV alloy,

ITI-V allecy, II-VI alloy, sapphire, 8iC or any other

material which can be employed by the present
invention.

The thin layers 4 discussed in this document,
and particularly with reference to Figures 1 to 3 and 7
to 9, may be of 8i, Ge, 8iGe, III-V alloy, II-VI alloy,
SiC or other materials.

The buried layers 2 are advantageocusly of Si0,,

‘but may also be of another type of insulator or another

type of Hﬁterial which can be etched substantially by

chemical species employed during the chemical treatment

. 0of the structures 190.

The buried protective layer 3 is advantageously
of 8i3N; in the particular case where the buried layer 2
is of 8iC,, although it may also be of SiCN, diamond or
other types of material liable to be etched little or




Referring to Figure 9, the layer 4 can then be noved

onto a transfer structure 6 by: 15 20 - bonding this
ransfer structure 6 to the layer 4; then b

%@é@?ﬁ%’g” the assenmbly level with the we ER2004/192040

20; and finally by - renovifg the protective |ayer 3.

A final structure containing a thin |layer 4 present on

@uokr ansferl SE)j}' U@hér ehBmli 8all hepeehtal, Nethi chheire employed

BEIRECTER Rt St e e I R e gpte

6b sitichc ohe @amuadlmHVeSIQE, V-1V aIon [11-V alloy,

[1-WV other nmateria

whi ch ca? %e eanoye tﬁgﬁpﬁgéentnOES |n&€ht|%3 3ae

B5ORHEtERPN Phyers éﬁﬁﬂ%c%mtlurret,hl butocuoemny avicher

F%ﬁbeellehl yow t&f@étﬁ[fé‘&e A Fb%&% {Jul':g 3 @#{* ids or
, I, G, SIG, III-V a oy,

89F891€C£F€ﬁépsother material s. The buri ed layers 2

are advantageously of Si 2, but may al so be of

anot her type of insulator or another type of nateria

whi ch can be etched substantially by cheni cal species

enpl oyed during the chem cal treatnent of the

structures 10. The buried protective layer 3 is

advant ageously of Si3N4 in the particul ar case where

the buried layer 2 is of Si02, although it may al so

be of Si ON, dianmond or other types of material |iable

to be etched little or WD 2005/ 013338

PCT/ FR2004/ 002040 - 23 not at all by the chem ca

speci es, which are enployed during the treatnent of

the structure 10 and are liable to etch the buried

- layer 2. This invention applies not only to the 5

production of an Sed structure, but to any other
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production of structures for electronics, optics or
opt oel ectroni cs. WO 2005/013338 PCT/ FR2004/ 002040 -

CLAIMS 1. A method for producing a structure with
W%Fﬁﬁséﬂlﬁﬁﬁ of layers intended for el ectr SfHTHER2084/p§2040
or optoel ectronics conpristhg a buried |ayer, the
method 5 conprising the follow ng successive steps:
10 a. formation of |ayerscofryde structure,

f.or t|on of. the buried |la

0 a. for mt L
e Tpebtatrt BB CReOtrtateu 8 cRbFObERye with a

phenatatyspéciiayelisabihe endeet dars eisicanbndllky ophdcs or
i t .t uri er.; ra ri

TR SELBLeORsLL! Wl IR Bl B AT RS, WSS

fayeriging phet é@ﬂ-lQ‘élﬂgyé’ﬁccﬁiﬁ%EVé %ﬁ% buried, of a

mat erpal goheot g, to v thstand o sufdd Ci entd y tSIE%ucture,

chem cal attack of chemi cal "species of 15t
t r eat nentCEMIFBYERA dihe Pty B) of e @Uéféﬁqwdaﬁ’err
possi bl e c2eeassas toedfitedtr bgd dkﬂé’eétiﬁé@&lﬁé WG By ing

th | d filtrat th

cl'ai mod (ETH T 1oPERAPHcrarted £ nebHat SoregoRF a1y
conpr i sestl’m)nmhimgrxﬂ tvenawaferssing? @ hz. bild adetllageras
gﬂéfgggeffz%éahg) agégﬁ gzggxg%%f&gﬁt éeEo§ ation

conprises, before ondlng I'on of the layer
o bhebbrird@dandystc te appb@@@@w‘eella%wat ithelf also

MI@&G of oat | gast mﬁE%rQQ@d' n%eléHEEéce of 0”%1‘6@fs%nd
4. The method as claimed in ciaim?2, characterized

ﬂﬁfﬁh%%e%%a’ shepchsmesapr pebackpef orBenofdiingrerhes of

f 19 I’T&trie@ltflr@fntt h@rpﬂ)tﬁdﬁédt @u&qfn@urg@@b o?ht h?c]:b.@éﬂ?bm@cklng
C 0 one O e an e rnmati.on
FHEE B 5% e RFETE e Sor The Hoahg S0P acdigtidhovBagh
ohaee spéceiesScom Imfhbtdraisecl ai msd |n one of the
three precedingsclai 'ﬁaﬁl%%f gﬂéi 1 45 o ‘cﬂ%&fa%‘tgﬁ%d

conprises, after bondlng,
W\Dth@déf%liﬂ%p by) n%@ﬁ%rb@e%r@fﬁilnme?ﬁ diwcowiaf@rs

techni MRS method as claimed in claim 2, characterized
in that step a) comprises, before bonding, the
formation of the layer to be buried and of the
protective layer at the surface of at least one bonding
surface of one wafer. |

4, The method as claimed in claim 2, characterized
in that that step a) comprises, before bonding, the
formation of the layer to be buried on the bonding
surface of one of the two wafers and the formation of
the protective layer on the bonding surface of the
other wafer.

5. The method as claimed in one of the three
preceding claims, characterized in that step a)

comprises, after bonding, a reduction of one of the two

‘wafers by means of one of the following techniques:

Smart-Cut®, detachment level with a porous layer buried
in the wafer to be reduced, lateral selective chemical
attack of a layer, lapping, polishing, CMP, chemical

etching, abrasion;
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of a weakened zone on one of the bonding surfaces of

the wafers by chemical roughening.
11.The method as claimed in one of the preceding
claims, characterized in that the buried layer is of
Si0;. ' |
12;Tﬁe method as claimed in one of c¢laims 2 to 10,

characterized in that the buried layer is of Si0; and

was formed during step a) by oxidation of a sgilicon
surface of one of the two wafers to be bonded.

13.The method as claimed in one o©of the two
preceding claims, characterized in that the chemical

species employed during step Db) are based = on

- hydrofluoric acid.

14.The method as claimed in one o¢f the three
preceding claims, characterized in that the protective
layer consists of a nitride material.

15.The method as claimed in one of claims 2 to 14,

characterized in that the protective layer is of
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14. The nethod as clained in one of the three 35
precedi ng clainms, characterized in that the protective
Ia&er consists of a nitride material. 15. The net hod
O00%WE338 n one of claims 2 to 14, charP4H/ER2G04§02G40
that the protective |ayer ~i $%of WD 2005/ 013338

PCT/ FR2004/ 002040 - 26 nitride and mas forned duri ng
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mathed ass¢kakned ki, g/aim 6 or 7 to the production
of “a_sem conductor-on- insul ator structure,
.An application of the method as claimed in one

of claims 8 to 10 to the production of a detachable
structure.

18.An application of the method as claimed in claim

6 or 7 to the production of a sgemiconductor-on-

insulator structure.




