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A STRUCTURE COWPRI SI NG A PROTECTI VE LAYER AGAI NST

CHEM CAL TREATMENTS 5 Technical Field The present
!Qﬁeagbgqo&gbg@es to the production of acsyFR2ZO04£002040
i ntended for electronics, optics or optoelectronics
conprising a buried Iayer the production of the
stpnmmwmfﬁmmnmﬂiBistwCTWREﬁQQMPHIBIHQ%ﬁrRRQTEQEﬂ%@i#ﬁFER

chem cal specie t ' l ayer. In
thi s docunent, %&‘@pér m%url e‘gﬁl‘ a@%Amw%e appl i
to any layer contalned in a structure and 15 haV|n%mmMHMWMI
Mt AlcAbeMe 13nd below it in this structure
warer#§¥—pruperr1es substantially different from *159159*
those of the adjoining material. Prior Art 20 The
cont enpor ahe Frdint emnverteimedrd batex| et £bai pypduction
opt CS or electr ' regpLi ng teqﬂﬁg

éser"ﬁ cgﬁaﬁgguﬁg, (¢ J(?:ﬁaccgnprclpfsl %egﬁéc%éh]ldasners f(gltrlso oF
i mptamﬂeacﬁ@lor(msl i coromurising at &) eréﬁduct dp¥eri.n the
m&%er 4¥EJH”'5@ I@ng éér@@t@f@CtEbﬁﬁkh%lngn3u|abh@&lcal

exa | ayer S Q2

protRATIaIHE MR Sng { PRRTiF R sPeGater S1RPEGUERL pyCh the
usfs-@aq | easdy one of the fol lowing techniques:
epi taxy, bondi ng between wafers, renoval of 30 thin
| ayers. These techni ques for produ0|ng structures are
usual |y i rmpl erreid etbgasdrer j othy, tatmt hersadelayar #dll be
andlof; & &1 clgy CﬁEXEEeaEEEE£§n§3p|Pﬁ(edaf%rtr\@srﬂn&tés and

ons (such as - cl eanin or chem cal
(ﬂhﬂﬂl@gométgrlﬁér@hQ%ﬁH%ﬁd palewr d& R atRes é%ructure,

howeMer malReS@1Cherbsettiés eaubpitbatiay lynmpai fféhent from
quality of the strué?ﬁ%e mhlch is produced, in

patrRee oF B RN MR It

Prior Art

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 SiO; or Si;Ng.

The production of these structures or wafers
frequently uses 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 various
reasons (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 is produced, in particular by managing to etch
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- 2 one or nore layers which are buried in it. Even
if, by definition, a buried | ayer does not seemto
have any contact with the exterior of the structure
in which it is buried (and i1herefore does not 5 have
access paths for the chem cal species) this is not
always in fact true, particularly in cases where: - it
hanea oromoaet layerst Waisks areoPugiechdn fdvel where it

is f lushgpehh jtehe 1§dGR Gnildi®n Std usitied Idyeridoes not
underlies a th| n | ayer whose surface is in 15 cont aq_:t the

wiSelem hECexBaYe oraManFoRach WokBrishe £
d%ft%fc%utxféatlrfmmldmrﬁai I:tsltlﬁ.lﬂsedmmlmawlessemrhsdées not

the cheni cal et ing species to.th brle :
g N s T e e
CRNbWaisndnt Sacu exivs,t geesicstlar Iphdge dases ndieye:

etchi ng probl emg, of éheﬁclr&%é%rl ank.’E'fl' Q:,q'lé neﬁﬁéHQEHr & the

are encountered partl c cases where t g
structures Hevela e%e ch\CaF-F’yftlHﬁﬁ 26 oyt gdgHeot the
su[jf acef andféy}d&enkg;rl ed layer, typically of the

order of a few tens of nanoneter in

presence of defRATIILS s ’crniﬁaYeﬁeV\go%% §ﬁ§§ac£ Is in
dramati c conssmumces varci he tieal i Extefritre fipad  which
structure obtaj ne }%1 é/\,heg hﬂbgli‘em el @éf:gggg sgﬁgtesmay

25 are errplo éné) I's prob emls encount er ed
parti cul ar| ycansttiteite heas canany ea®@epes ba3kRSonfor the

hydr0f|UO“‘Eﬁ%ﬁfkifaeééhlﬁgjsﬁééié@oﬂooﬁhenﬁu&dbdrﬂayer,
structures customarily jsin particul arl tthln
useful | ayerthsg FlﬁéSFfr@Or%F' g}?& ofay Sryq‘& Fating
Zu'bSt rate cm@&u@naﬁdm?ﬁm&ﬂs an:ec;lml‘tat-ﬂ?esa,t ®ting
eing used.in particul ar xi dat f

oxi di zi ngd]‘?re%;ﬁeot+% T HeRES g%f:hqglg %Hl%ﬁ‘satéfrtﬁP layers
| ayeridds idef sctecsucas aanﬁosecogstnendu PRI BPHRY 1Y in
the buri efle Bk 0% 1 ANLT s £ 1 8E8uPEE NBave a particularly thin

layer at the surface and on the buried layer, typically
of the order of a few tens of nanometers, in which case
the presence of defects in these thin layers may have
dramatic consequences on the gquality of the final
structure obtained, when said chemical etching species
are employed.

This problem is encountered particularly in the
chemical treatment, based on hydrofluoric acid HF, of
SOI (silicon on insulator) structures customarily
comprising a particularly thin useful layer of silicon
on a layer of Si0O,, 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
mentioned above, the buried 8iQ, layer risks Dbeing
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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etched by the HF solution. A defect of about 100
nanometers or nore in such a silicon layer nay for

i nstance give access to - 3 the buried | ayer, which,
under the effect of the chemycal species, may lead to
the formation of holes in the oxide layer neasuring
several mcrons or even tens of mcrons in_dianet

t bbee hurasdal 38YBEI ngWheFBy r eHNASTt otHE "EEE%?Etl%%s"the

(éﬁ‘é}nﬁ.eélleé%@%:}%s':' giatrye 12ad Eése e emﬁnanmﬁasﬂl holes in
also referred to ,as cts, can t

h&é@ é”%}rd&na]t?}ée’éf?‘%%fuﬁhngtﬁ‘évﬁﬁgi EPEhE eLef‘uteg%etens
| @fel‘ml@&dmlcsr ﬂéh&imdﬁﬂeﬁ: stthre Lhceleav\mmpllsexm’ regerred
per son ed. i.n _the ar H5 ydef ect

t 58S K ﬁelc&rat&gpgct s(% héf%%r g%fgn :Fligé?fg ectselcnS
proxi nm tyThe aiemusadlﬁlwelfal}erl%mlrcaaééodd-?ﬁafﬁlf to
%bgtrate f@r‘t/!\gé %ﬁe !r@fB?@ ¢a%e &f &%M@'@ffect on

u0| det achabl e_substr at es
15h§onqldéﬂ-llFMg et %dbﬁg r §3Y8Fe RLcAbedhe eR¥ire

Patlhthald, Y wHy diat est whig &rf’ezapéﬁ@ant belmnedumn orhe art

grl NG pI e ei ngl}&a %ﬁon r%é)?zj &Hﬁet AN ¢ r}%ct ces

whi ch ar a‘hleorpi:eebémget oér , HEM ﬂthGSpeantpremmwﬁb’ to a
nal y \%@k ngot ed t he
%b ra e- f%%y%a ayer %%igf g?mﬁ% t\peén Becater

assenb

dmll@ thehsass @ [detaehakdse SPSHFAHES r eat nent

of a det aghgh eoﬁubg%cscﬁl@mg?\nddé\t@@h&w@ asupskeaeds by
zone lies in a 25 burjed _thickness of Si Q2 sev(eiral

PSR 19M%t chFRG  t REHAPFed §F Fay atige, occcribed
praIﬁ&LHLﬂrdMy fin- pémeﬂxondmngz erser3gyshas rdte bpe‘pductlon

cant.rol .l timal.l h

B e R ST B pro ShE i ig O porees
t deame 30 ali subestiiake preb| @neaber s{Or canthiai A3YRA) chich
l 'ale.ce‘ﬂt bé{]&edp%%'gféli‘ﬁ@f#o‘cwf&? kaygectses f@ﬁt@&i@@b@ndlng,

gure defects are present in th
| @ér crgagdnpyi Ag TIRKMRT edOPRi ckieEeinr S, Stbstrate-

degiedt | O0Sr 1layer) assembly forming the detachable
substrate.

In the case of an HF treatment of a detachable
substrate, and when such a weakened zone lies in a
buried thickness of 8Si0O,, several problems of etching
the buried Si0O, may arise, particuiarly if:

- the bonding energy has not been controlled
optimally enough, for example being too weak, leading
to edge delamination problems, that 1s to say
disbonding 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 Sio,, 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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35 then being created in these buried |ayers under the
effect of the HF species. Because of the bonding

i nperfections that exist in the weakened zone, these
decorations tend to be greatef than in the case of - 4
opti mal bondi ng. These decorations may, for instance,

be from10 to 100 tines nore than in the case of a

naeipt iteilachabd eng ubFhestee; de¢rrations afey  whi¥h fpgsance.
a%ov%l,totn{‘lg d&fféd ONSnd HefloFé SKSah O8h NEh8 08Bsef oEt & non-

tearing, which nay lead to th
i Saboaran: LCT TRy | o ahls, PLESE S Bove

C QNG &3S 3+ D0 ok OBhEAS rdBkisNg delieics Waseruent its rlgldlty

processes in SO t t det bl b
otEH'éar st93%EiRF es w’?‘%‘régcf E‘F"e:xgﬁg‘l Cll:—kia etr?%) Sﬁf‘%g%r:‘a

éﬁﬁﬁﬁﬂ&stOnOWEmcmm&éfmaadpmmanaﬁpr&ﬁt@h@@ﬂ@amlnatlon

atta of buried | ay a n ;
oL P ROELohe U, SRBERGUUEIpbedis in sor
re&hmqtgiltdﬂa, déﬁ@gphabﬁgu tSHRHer RS 95 PﬁusO'%jP%lf n§trEg§ures

pO(s%ngI@ola 1o ghgukiryed oxide. 15 O her
techni ques I n evelopnent tend, durin t he_chem ca
tr eat ment £ nPFEFENER 2HEETBDI TR W %ﬁ?%%? §ﬁ88I §°blems

\%tbféhcﬁéﬁlbﬁfstaﬁgabﬁssjfvg:w%& Vagetde duoriegrolepent in
unmar 0 ventl o t

of 1 s Tt 1 oh £5% e Re Do naNesR, I, vt ke by
atf@mkcnﬁgt hhebuiaﬁsmtu ajensiby pheveding, thqeﬁ odi¥ing dess
g%&@%%é o EOITEY SLY BuALERTSe [0 @ T1 TSt

structure with_a pluralit
| ayers el@dgHniteshndpriess op oﬁ?‘é%i-%@g‘?%ﬁl c"se‘{)%'rl &yring

Laﬁﬁéicﬁ@ﬁlﬁﬁlhﬁﬁeéﬁﬁéhtﬁlm@ptbaehﬂbHthOQGMpmmy chemical
or ma
specigg which are less aggressive vis-a-vis the buried

layer.

Summary of the Invention

The present invention offers a solution 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, of a material selected to withstand
sufficiently the chemical attack of chemical species of
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of layers of the structure, 30 conprising the

formation of the buried |ayer; b. chem cal treatnent

of the structure, enploying chem cal species liable

to etch substantially the ;regerial constituting the
buried layer; 35 characterized in that step a)
conprises the formation on the buried | ayer a
prbeectieatheytr enployed f3BingySte® B’ a trlf’éiserP%l?‘:klng

?’o%%tlﬁq.et 0a¥EEBSEAN o S el Cbﬁﬁﬁ.é& theyehemihgalugh which
ack of chem cal speC| es of - the treatnment
e FIeSPe §PEGLSTg COUE Jﬁﬁﬁ 55 OCkI ng possible

accesses bpehkehe chuﬁ:aedeh:amu cshodugghewhiinvknttibesaere:

speci es coul |nf|Itrate ragteristi .the
i nvention arsg ?f“@ﬁlg"? con‘f)l(rarlg S%% ngggfe%
vvaf ers; - -st &;te;p cahpr compribebor eb@cfmifleng bem@ing, the

%t QR 0f dée diver dyebe furigd apdroéathgnd of the
rOte

i've | ayer at the surface of at |east one

bmtmgtlsfm f]f?é@rofafon@%vaf’f‘é‘?facl% of s3kplegstonpri Begding
bef i deoH Rthe Wagedf;or mati on of the Iayer to be
buri ed on the bondin surface of o e 0 094 th
waf ers and t HE ?Q)rnﬁgl off BPL£RE  pr eccilveel'l)ayern ©
tl’fenﬂmmtdjm-g sfir felee diayehe totHes hafrded 16n- té"tEprQ)’ldlng

R/éascees o fgﬁé %%ncyfﬂlag t@orﬁgggﬁ“b %l opftl‘%]efgfmégfon of

y HREans one of t onl

te-dtm. puetecsAnet - Laver) ordetté@mbﬁfldnégelsw%ceaof the
P | A&l buried in the wafer to be reduced,

| ateral sel ective chem cal] attac I [ .

20 pol i shinGt®R) FIRELFe Rt cﬁFF\ gBngP%n; 2%@9%%1‘:1011
oy arehi Bfl ayné atbew e vidfeyr obgret meanlsayef reammi i the
aé%&ﬂg?ﬁéﬁfuce és S&thséuyﬁtuagtggﬁﬂggt vael with

sem conductor on i nsulator
sta uEomosLs theyburlb@ln% Ilaryertﬂ%l nWafar |eastesn pgepced,

ofy iJE%AfSy%féé€9véhbﬁEH@éﬁl %Eﬂé@%5éﬁrﬁcldyér,'1bb91ng,
protective |layer Is al so contained in
pollshlng, CMP chemical etching, abra51on, so that

only a thin layer above the protective layer remains of
the reduced layer;

- the structure formed according to step a) is
a semiconductor on insulator structure, the buried
layer being at least a part of the insulating thickness
of this 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 rough
surface;

- step a) comprises, before bonding, the
formation of a weakened zone on one of the bonding
surfaces of the wafers by chemical roughening.

According to a second aspect, the invention

provides an application of said method to the
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i nsul ating thickness of the structure; - the structure
formed according to step a) has 30 a weakened zone; -

t he weakened zone is an interface between two |ayers,

at | east one of the two |ayergs having a rough

surface; - step a) conprises, before bonding, the 35
formati on of a weakened zone on one of the bonding

s prfcanes iofh tdfe avafegreshaplehahwtWisugheni ng
AccordlngA%%d}di n¢ AsReCknithe hByeetionthpr ovhdeation
an application of "said method tg the production of_ a
degshigisie sERuCtaPRL 1RGN ngtt o SRt rﬁ‘eﬁbﬁgct EQ hethe
' U orP oW i eferdiit ARRld At icin iafsuslal thmetthodt thure .
the production of a sem conductor on insul ator

structure. 5 Presentation of the Figures Figure 1

I epFeaseait = ivors eif athd Viiguafess s bonded t oget her,

showng a step of a method for formng an SO 10
structure. Figure 2 represents an SO structure

accor di ng Fiiguuehel prepreaents Frgied Pk epreswaf§rgnonded
SQoiéEﬂQ,ur&%fﬁ%dé NgrepOothg hBYRBEI €8x :Brhiigyr ant sOI
represents a detachable substrate. Figure 5

reﬁﬁ%ﬁ@ﬁﬂ%ea det achabl e substrate according to the

|t0r | or art.pidte e2 6 reppeesarts am SEbEt sarecavrer dicorprding
o the invention. 20 Figure 7 represents a detachabl e
Sdosr}?%é?{ﬂ'%r %t%ording to the prior art. Figure 8

repr esent SFiguiet aghalebresentst rayttSPE SHEBEFHIRg ¥Fording

thﬁoigﬂgnéﬁéghtfggyre 9 represents a set of two bonded
wafers 25 during a step of producing a specific

struct ur e, Figgerefe ﬁ?ﬁ??%ﬁﬁ%ﬁ#%HQF?ﬁéhﬁP%élﬁﬁgﬁﬁﬁﬂﬁﬁr
substrate.r{qipd | ed Degprepehes oh t ldetharamnilieon s}bstrate

is a principal i
adcbraltg PEo €€é25£i8r Lhe present

Figure 6 represents a substrate according to
the invention.

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

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

Figure 9 represents a set 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 is 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 liable to etch
the material of the buried layer.

When a buried layer is etched, the etching
takes place locally and extends over delimited 2zones
associated with features of surrounding structures,

which may constitute access paths for chemical etching
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35 invention to reduce the nunber and size of etching
defects of a layer buried in a given structure, when

the |l atter undergoes chem cal treatnents liable to

etch the material of the burjed | ayer. Wien a buried

| ayer is etched, the etching takes place |ocally and
extends over delimted zones associated with features
ofspeuriresuntdi ridiss trgciagk daayesishi ch may constitute

access paEigHi®ly demkal pakebang i8S ppifbepally due
buried | ayer. Et'ching of the buried | ayer iIs

pridici pally due 5 to: i) the presence of defects in

prgxirjtyd)[ﬁ¥ﬁécubgébynmbenoﬁhedmﬂédnhIaynr proximity,
underlies a thin_|ayer;_ i) s g agtjon

et chi ng sol utiBﬁrkﬁ uiﬂgi&ruc?‘%?le b;ié:ﬂe- I8%16£f§d layer
exposure; 10 -ustephgedosi hhinf lalierchem cal species

l'iable to .etch I b 8Y8E ioAS
regards tﬁgjfi?é?sggﬁégEiﬁb ?grEgﬁcﬁPﬁghg lst%e éﬁrigg
layer, it is pEhBcBpaENFyUERCcBYAtered in the 15 case

mhe;e a particul ardnyg tdiigbdueey has one of its
surfaces in contact wth the buried |.ayer . e .
of its Surdekald | HoRdMBacPtvi the L hceh%g“f(gté""rIL FPecles

ot her eri or.
This is because evable nmitmr eedlectthe swaheziaihi pf the

| ayer, which may a0 few tens of 20
nanoneters, can repr%és%n];é)%%'access path for the

et chi ng spexi eegavds hehsurfisEt ageuse THa ) ndtar egtehing of

t s . ihey i@ berdeéacin th
pgﬁﬁ]efrgtg%%ggya tlﬁ?(%ﬁghq&helét]ﬁqﬂll a %%P}?ﬁﬁgcé%ot\:/i di ngtL che

difase #beass 3 oParSichdagly; cthinydpyeso Fpesgne of its
peh\et fadé N giflet6at Scvpyibavehvabuetied tayeesandnthe other

pac% | i:tl_'lsI asr,unf:Jl asc(:)ecé air?dcc\al\xdléahctl. Wlt% o&?éseﬂerior.

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

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 quality of its
constituent material.

It is known, for example, that an epitaxially
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, in particular, the case with the
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producing the thin [ayer and the quality of its
constituent material. It is known, for exanple, that

an epitaxially grown |ayer contains few defects of

this type, and therefore prgsents a |lower risk of
damagi ng the buried Ilayer underlying it during the

chem cal etching treatnment. 35 However, techni ques
fmetppd§u0|ﬁgrothéﬁbrayéﬁsngln 8eREr chsemifepguFeor on

PL aduehi-gR ) DY dRNEtG-dRY SIS {hOBh éaQ@theSLtbﬁLtrf a£yd® of
a tar get substrate This is, in i cul ar, case

WEER1CRBGREEREds MadreTiddr i cRTRY Se (?é’r‘ﬁdél&ﬁ ctPt the
orinsuuatall@tgou)ay@trrw@mtaxyn whi ch' case the thi n

| ayer of m_conduct.or nno 0

the insuff g’??ﬁ % ggl‘é’rlqbﬂ?se %:g‘aoy %SQP ﬁnl ques thin

oflajye\ﬂsng:;cmctahnsfgenengtehltren | Birees tnybpecaiaﬁ}ects than
ggagg Egﬁgtlge%m rgégefects than when epitaxy is

enp oye struc then present buried |ayer
etchi ng pFHBl enBtrUC R s r ithg™ 0 PYgEeRt 1, byried layer

t eelpiigde pRooTRWsNg Iayers froma donor substrate 6
to a recelvgs substrate nventi_onal |

co ri .
two main §EEFETIBENATRg d‘fgulrﬁe o Zsu %‘fl)r{% t €% 1°}ﬁdmgvmg
I deglerswififora sbaimhioy subbsrfaoe 6;td5a- reedicer oaubstrate

e deonar, t%.%l?l%tll? &0 rqs%r delo kil ARllys .provide a

strate cO Fecei ver subst ate 1 and a
th|n | ayer, bﬂndéng|Q£thberéwm|ﬁqﬁfRﬁﬁﬁe%f1tﬁ@dddholevel

substrate G;t20 aThRRARY NGitERfEake Garried out by
mol ecul ar adhesi on. Partlcularlglgomerful surface

pr epar at i onFSPCHLPY Rk £he gSBARF I Befuedh order
the substratwes fhirgldy q:mdxe enphoyetaté ocoepaiPing the

CXPO% 19, 1S SRR S AP POREC L LRI B
be prov|dedqa|thetnemhgn1ng 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 set 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 to the person skilled in the art under
the process name "etch-back” technique) , or by
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bondi ng of the bonding layers 2 and 3, level with at

| east one of the two surfaces to be bonded, followed

by 30 suitable heat treatnent, for exanple applying
thernoset adhesives or adhesgves which can be set by
application of Wradiation on the surfaces to be

bonded, or form ng oxide |ayers. The donor substrate

6 separatE nedutedthyn  38yprodr d3sinveile clomenashhgtrake 6

dq% qu%Eﬁate €¥e PQﬁéf?'Q@éﬁ@M&y £bgal aal 1®f CRbpdying

erea rmre amliar to the person
skﬁhql@lﬁil rﬁfti%éo’-ar‘f‘eﬁhﬂﬁwaihénﬁFSé’esé:hr’réné’e'aé‘i cFackd 1S

t‘%&UHﬂB&ﬁeodHl%W roaucéﬁp&ﬂﬁtbﬁgtkbﬁlbmItdpm&ﬂt&tlon of

fromthe do trate | evel w pre ously
°I5 %‘?fleaﬁa‘ﬁt%ﬁ n§PEEREP nu e‘éen / (")"rl\a'1 (these
rT&QJ‘Eani safe:enedgy to hiss we8karba6ut5 itechniques) or by

Ay ANt AgOUS] vo R Ae oeb i, Oy L TRl antati on of

peci es Ieve Wwth it (these
are refer s v@fwromtx@@hheabéwuw ppuse defects

rengdening g SYhf acke PAWOUS hayelr Wat Noéing ThasRIURIE! for
produc ion technm_:g:ues cause def ects to appear in the

t REYaReS ReRRh: ARKREESor 10 instance
penetrating dehedicde 15erpadt i Eremr eninw ecsdrfard heof the

surface of .the I, 0 h
oot et cau SR hant s L By ErbE BT cause
ab:l&rmhg@ the tthe nthagleneas Wi cxbrading nehe Gﬂ’élm chpyer 4
‘g& ld%Jrf%gn@@ et ch-back process may etch the
ace o donor wafer 6 _unevenly, for exa l e,
so that tHOeWGAL hFtCEdNGNdEHTERE t#Rn GEFfPagyk Pprocess
bqﬁ&ﬂeét&%p@ﬁédsﬁffﬁéét@fntﬁésdbheﬂswafée lsayaeuevénly, for

SIS0, 2ROLRUE VBB LRS! 520, TG CBRD! LR aver

I enTive dxgmé 51 o= 00 Derd ahayceasrmimrposzhettmtment The

techni quesl‘l‘fé)r I%kg!rshll nﬁolﬂﬂ?dt %gnn A a?ﬁgﬁo atr’M nfgyer 15

after reducing e donor wa , are

advaint preseRt yp@wpt ojedechaiyagrsptyriedr Pye tﬂ"@ hsequent
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 defects such as metal contaminants,
aggregates, oxygen precipitates, ﬁetal 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 SeOI structures, and the solutions

provided by the present invention in order to resolve
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appearance of penetrating defects. The foll ow ng
finishing techniques may be nentioned by way of

exanpl e: polishing, chem cal etching, abrasion,
bonmbardment with atom c spechgs, 30 sacrificial

oxi dation. other defects such as netal contam nants,
aggregat es, oxygen precipitates, netal precipitates or
sttaehi, ngvifldulbes degciridean twitlesxeferenee | kot hegures 2 and
| ayer at the surface, and hel p chem cal etching

species 35 to infiltrate the structure as far as the
buried | aReferrimg pEebl BHEIEMi @h t RBsSHRF e EURyrre 10

p%%%l tcjrrair@orﬁ@rﬁlgé) bios.eﬁlrﬁtiélcﬁﬂé%nt@@d thet is to say

sol utions ~ praqvide y the present i.nvention.in qrder .

t ®Nees GRS LSEEFT t REm 2w ?‘I‘&B%rtaes%wsote’%ﬁﬁtﬁ' & “Bliried

r efrpnanaeine Fageres 2andda3. tiRefiedryey tof Feguigopductor

an SeQ. structure 10 according to the prior art is
%eerﬁlé_%‘, %hat is to say 5 one consisting of_a

support sulbsisr afe0l, s&IMEtivge 1%3@P‘Q@Pﬁ§%4ray@rze§ﬁﬂpler

a SIS AL £ 8T a5 G SRRSO me FRLE! IRlschibHd Saisedd with
structure 1s produced, for exanple,., accordi to :
priffifanse rr'éPh&'dLgd’é%ecr?'be&hz?ogg‘én@\ﬂ'?% 1pge ggé:reengelylng
tOirFsihigiH &d,at I“tﬂ}é)cmh.fﬁmag:é rdferdiee duried naydms .de or

at the surface, of the buried |ayer 2. .this cant :
sever al vz}fﬂ aﬁp§sofc%%%%’ftr1’g Steé')céhr:?‘llqu\éép%r;a&%e C&y]ouﬁéhdmg
i tddtnizpos " Saryi cobedufoond Vif ertiBondiordk SEisendsoagyctor
Tqﬁnﬂgl N Ye IEEE% e, (8-WI

In ersc%rcl:de&%b e a&ﬂdureéﬁn&v’\?% (% S 2¥ng and U.

I cat1on, Johnson ons,

| Ro9elerhia Wilext LRESYHCEBAERI RePYEFRELST; nIPRBSPRi Hiley
| ayedorfs, Stiedh. y@s those giving access for chem cal
For the

L R

haveydreent r epuesented tbobei ngivimpetactasy defrecrhemical

200 ol o S 95,00 R 000, 1 (1

ot her typ&ox ofhexaahee ofmsuimaliicsitas 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 to Figure 2, the presence of the
defects 16 and 16’ in the thin layer 4 will allow the
chemical species to reach the buried layer 2 level with
the interfaces of the layers 2 and 4, locally etch the
buried layer and thus form cavities 17, 17/,
respectively, also referred to as decorations 17 and
17’ . .

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 components, in which case
the presence of these decorations 17 and 17’ may be
detrimental to the quality of these future components.
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25 already nentioned. Referring to Figure 2, the
presence of the defects 16 and 16" in the thin |ayer

4 will allow the chenical species to reach the buried
layer 2 level with the inteffaces of the layers 2 and

4, locally etch the 30 buried |l ayer and thus form
cavities 17, 17", respectively, also referred to as
decor at i ofsch7 rem@IbIQIVS Ry nepaely, fohi ex¥aEleof in an

%eBIl @ﬁqalcgtgl | nsu eﬁﬁfght Qhrée%%ﬂr\i%dcqrmﬁﬂ%l%ganﬁa yer 2

€ burie ating, laye Is intended to 1 npart
célst 9fnSifeopedt FBe €hethede FreaFBeRbnpBRERt 3t pRdeTgoes

oy8S€a tGﬁeﬁﬁ@&@ncQoQﬁtEBﬁsecdﬁpﬁﬁalngnshﬁarﬁﬂﬂuorlc
17" "may _be detrinmental to the quality of these future

c@F3Gn&Rts. - 11 Such problens may arise, for
exanpl e, 'rmeae $50 shewitale toeatiieatist hearmir i edmmonly

i nsul atl l ay of Sl : :
R e A
s ahet | cnseonplnmsqa ngtthy disof Hesirabls aepd OﬂTrYTh@Slé Hfinal

C'a%@;a@' Lieat Nt seRg e samabg %ffp| qsf@ |é‘ti‘1|ﬂ@ture 10
fa sem conduct ors, eci a

e_case Wwher
|l°bit§‘1d‘€§3i'raﬁd?1é SRR y 65 °Fi & F ’“ﬁ@o)ﬁ ‘be l‘?ﬁ“? h]éeat
S thdeataendfs .t he structure 10 10 obtai ned for exanpl e,

after thejuse of éfll AN o hg@&utc%{lggt ec Se%t;&gg{ge the

of this strBCLUFE presenting
1@efte@:tiwd16)f lagaglr | k6 ‘acite elncdﬂrc?@lucw@w agddesttdiuing then

Q{]s%té Q héc%@%t]l%né '17t hedPyri-ed nSicel %url%dowl@g 2.

abil'ity which has to propagate  al ong
non st abi Owiag ite e?lﬁ%\cébl%’élﬁ w8ithe Hinthas a%% propagate

betieren & hton aelbid Bl thedofetfe 4 sevel ayi thet haterface
def ect” 16, ﬁhe decor a i ons 17.and, 17’ n eac Si, §§
; (2 18545 JYTh the

WeghyelRehdtfSte & APYf Hfe HRYREL

2@effldath T@spehei ‘delcpnaltllbm;t e]d? taedr 1f76r I’mtl'l oneacﬂmr sizes

f %%t Sl&]@%é?d tl’xgln Otf.hé h%l%r d'ezéf olcthfer ocfgioeéts t 961 and 16’
ron 1n average di aneter, chemcal treatnment can
t mhks;cé? er@t@edréflé@tlé’ dmiddasesl thiedmofornatieyen

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 SiO; 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 SeOI structure 10.

Referring to Figure 3, a way according to the
invention 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 is etched less or not at all by the chemical
species employed during a chemical treatment which the

structure 10 undergoes, and in particular by the
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about ten mcrons in average dianeter, in the buried
25 layer SiQ2 2. 30 This is why these so-called "HF"
defects are classed in the famly of "killer" defects
by the person skilled in the;art, because they can
irreversibly destroy a significant part of an SeQO
structure 10. Referring to Figure 3, a way according

t ehthécailneprtien @ﬁapﬁeteotenghthbebbpréad|é9éer22

froma clgﬁg}scal lrgéggﬂg,etre%gggt i3S PrQPOSeRd  Teroduced

this end r or coating 1s placed behvveen the
becceddiager Qoancﬁé¥ﬁatiﬂﬂ9n%$ﬁ§t¥?ne§5 Theghniques — Lor

FQB@%E&%@ | ay@Rn3 | saffade, of armat actekdimbi chtes other
| eSs or not at all by the chem cal species

eﬁﬁFB‘Fé&fuﬁ"&rl ng a chenical treatment which the
st ruct ur eFdg Lﬁmpgmes 1annia|yn hearpirediiced byt fepitapy if

%m g)r%lgt SRECI &5 a{ erLe prl!%rﬁﬁ" e | By efepBosition

I Ve Iayer ced accordlng to
smfda&mnems@ﬁlcaﬁ@d Ome@hﬁuqlﬁé§ef or producing thin

| ayers, O&h@ngﬁﬁﬂdﬁ}tfhdgﬂfyh éitﬁﬁigﬂﬁwﬁﬁéciiﬁe layer 3

exanpl e, be produced b i tax t
ofiaa EPYSPEPFPRE nEber (BHTL DANRI0S: { PIRLIGE agBRnLoal

SRE&IzR% .0N a surface. The primary function of this

protective ?/ﬁeogfgﬁ%l 10 1.s $§?${9§f05 hh%@uréﬁgcﬂ:ggfg are

2 agai nst 5 ek sTeonsSt't uent nt er
arndheirtes s cbaéestade aboee efadrle s6l ethetl abovergsernds a

tQﬁ%h 4$éﬁﬁﬂﬂfééiséadﬂef'EE”“eEéﬁiﬁéanﬁﬁ t@hétcbhéﬂlcal

emcal 15 species. The protective |ayer
sh?dlﬁq}efﬂ)rtherrmre t herefore have a thickness greater

than the mipa nbgseoﬁé&@kﬁessmgzé@w vhi céhotildan fpresemtmore

e oyt €S R gt Dabh 3 LA 5, g

t amkrafsd heelleghnilgigs déscecabegprasere wrikks of being
etched too much 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
techniques 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
contained in the wafers to be Dbonded, 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 first 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.

Referring to Figure 3, the thin layer 4 is
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reference to Figure 1, by nmeans of one of the bonding
techni ques which were listed there.. The layer 2 to be
buried and/or the protective 25 layer 3 are then

formed before bonding. In a fkrst configuration, they

are already contained in the wafers to be bonded, for
exanple during prior epitaxial growhs. In a second
cadenguircatli o thely af eFigoradeamisydduieIeRtrdton same

Preffl% d R %{Jq@es of the wafers to be bonded.

abl y, e buried layer 2 is fqorned at th
surface oBUthelRi contkacdr 8 %o aaauaﬁHOPh@bove with

m¥§ﬁ§?éﬂ5é|@?ef%§u€é gpg&&%EatﬂH%EpﬁUﬁénniué 1i¥er35 is
secon 0 e on e
L oL P oRopdR o There bUo YeLsdi A0 Fpecics

t |'tﬁiaft f¢anst ef:uhcttll'xmsburm etayey t20 FGutlee Slntfhétratlon
Btn ﬁgerch%rrtl%at'lhlgg%%gggt' toflest Gpided Qﬁ'lrE'u%W ecl?e thin

pr esen de ects 6 and
cdrﬂyr%tlﬂ‘tﬁl heigh sEhespgheshsv & bwidhd ]r%f'er%%el?Bter do

IFIr%BteIV & eactS ItHE gﬂleilga qtaeﬁtﬂ\ge Iayer 3 is 5 attacked

[ e or not at a el species that _can

etch the e%r?%%‘il‘ge Eﬁy?ﬁe rFfarP‘fst P‘é??%nsugftt?ﬁglally

Cchefdudds S@f—‘ﬁpﬁév?ﬁkes cphaaett btfougie tiheridd nlayeye? with
W t.h t ct the latter do not
rf#eﬂb I g’ é‘?l%ﬁ %%)deﬁl% protective |layer 3

thus very'ﬁukastaﬂsuhtl yiS reluzbredr Withpat s2iehPiReIng to

Spe fiddio T LAg LaNeh ey Wel lend NeniAfhbleat ad cherdkahas as

IS result’is obtained without attenp
i MR e FRERiIal ¢ 1378 LPhe t hPnCPRYERSE ERNIFER I’?§§%ﬁ‘§ques

1%@5“ _ ,@@fﬁgttghelq;ﬁwr £y, in contrast to the

tec nlque e n the Lior . Thi,s. it ni

is also o Shed% ?‘ﬁ’&&ue [ fylahfgléc%he C tzarﬁrgea WEhout
canpiisiyimn d¢het hehembadhemampadiitient hefstthet freatgents

undes goesnel AR 18 tWhfierfbd¥ | Oindldontrast 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 protective layer 3, are made of
an electrically insulating material and therefore
constitute an insulating thickness of the SeOl
structure.

The production of such an SeOI 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
substrate 1, respectively covered with the protective
layer 3 and the buried layer 2.

In the case where the latter bonding technique
is employed, further to consisting of a material which
is etched little or not at all by the chemical species
that can etch the buried layer 2, the protective layer
3  should have bonding performances substantially
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In a preferred configuration of the structure 10, it

is an Sed structure for which the buried | ayer 2,

and optionally the protective layer 3, are made of an
electrically insulating mategjal and therefore 25
constitute an insulating thickness of the SeO

structure. The production of such an Sed structure is
ad.wntag:@dusttcy theseedfolthaadewriedglapesne o tHeat they

3 %?:ﬂ g.gg%glgesﬁééggﬂeﬁbovf’of\" tihdeffienerridang geherdies,

r ef er abl been carrjed out
beihsenprABSYEABE (9%t eNETHRY (HPALIAR eFOSEEicients

syhsitdiata-el sulaRestiagly simiarad with the protective

| ayer 3 and the b d | 2 th wh h
latter boﬂﬁﬁnéxwg%hhgﬁﬁbayerl}s %%%|o§§%£8furtﬁéﬁeh Cwith

cme&iemlga ofoa Fimper al wii @n HBeOEt dfedwihdse | dnsplating
y_th e S t e h

DA EF [hyk ah" BiDA TafRr, THEEEen 1) QR CIEYeLN® and
baridi ngnﬁelabltMndQS’e%t%t ant ﬁspﬂy StruEtyXfent f caCcpEding

those (gfe th ﬁvQHﬁ:'l%ﬁ | ¥ PENErMOré haéorﬁgﬁh?i/se§ara agherective
t oget her, I nstance bondln

TR | bsvanaRoRaY nBEmAL &k RreT S LeRI T (TerEEial o an

\ﬂEIébﬁMf?éniynfﬁﬁurd&@ngnmaﬂeulaﬁ In conparison wth

t he exanpl e, taken wt refere | gl el O

Seql 10 e:%%ﬂﬁ Ra %ﬁé ﬂ&ge&QaE tﬁ? Er%ﬁectlve
belay=n tBheishian| aa}@ctzrlmdln hénsﬁéaFaﬂeng“a}%alz and,

an cBLT Yehlied I ACcayy NG cdist MeutéyeheOlnsulating
rthernore conprises aofrotectlve 10 layer 3 which

nﬁyhkﬁkﬁﬁsﬁigﬁﬂﬁ¥ﬁn§ﬁQ§ Omaterial or an  electrically
It Esul at It ngl;rm?é epr@l:ecé\ﬁvanuage@usd yof t hasnhhedlhgl mafterial
e protectiv er ectr
bl | BFSRRERBLY, (F « Rl 0 B | Gipsiond oBdrBFaTy to
t hehe nwveit hon . 15 thi ckness of the Sed 10. This
protectiv u
?%ﬂgﬁﬁl@égg‘ %3?}'}%{‘193 mag erathm)é.ccordlﬁlg to

pr ef er abl nond accordlng o t
i nfvenprefierTads ORfEEUTAE ioR eroB | khef &nyRAtion, This

ACHRFEDP11 0 having bonding properties  approximately
equivalent to the bonding properties of SiO; 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 entitled "From SOI to SOIM
Technology: application for specific semiconductor
processes" by O. Rayssac et al. (in SOI Technology and
Devices X, PV 01-03 ecs Proceedings, Pedington, and J
(2001)) .

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

This silicon nitride may be obtained, for
example, by nitriding or by depositing a nitride 1layer
by CVD on the surface of the donor substrate 6.

The layer 2 to be buried will then

advantageously be obtained by oxidizing the surface of
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20 a preferred configuration of the invention, this
mat eri al havi ng bondi ng properties approxi mately

equi valent to the bonding properties of SIQ2 in terns
of the bonding energy and_tignsfer quality,
particularly in the case of using a Smart-Cut nethod,
referring for 25 exanple to the docunent entitled

" EhemrsCe iverseus trasienadl-ogy: application for

specific %%mf%q§¥&§Oéalar@%ﬁ§§511by (Renkayssac fove in
al. (in_SO Technal ogy and DEVICGS PV %%hOf ecs
PrédSedingenemeli fQtonetaRing q2obhs) Pusd d}YREr 2 2

:“Hdid@ﬂﬁﬁ? t 10f #sngwhieht r tdagf oexpllbeipnot eot i gremical

ayer .3, however, resjdes in its [on esy n

CRERE (SRERARSH SRAE LI Rt of aph§hE efiehBeal

tree:aﬂ'rmgt spehiies ,sildastm tmtet@ellrﬂiyobetmtmlhb@d layer 2
ding or by depositing a nitride

Iayer %ﬁa%y HRII

on the surface of the donor substrate 6

The | ayer Thifo USRI b | 5t RefeRRNARLECOHEISE Bee a5
ol iRl Ba BicdiaNg tihe cadiiet ok 2 523 G .

bstrate d d
(romt | oned St ap e R HER R SOT S CRENFYS WRESTS
bworeikd ayepg2ther standt ures 10 feordessdch Id@m:gtchable by
é%n%srloqgll#% CASM Gale P%Eﬁ?.hﬁg SPeReSe a@?éor asﬂé'x%ngcan
0 eads

dosing eseé chem ca specl es a
ettakiengplefc e harnsy rire PATHicU AT | edé@é’:qlﬁ’éd eé@ram

'(Ij'hlf S Sgr U@ﬂh;érs% E.Qiétsacﬁqéigﬁ@C@@%&Fﬁgé@St Uégggsprlnzipally
efined particu in _docunen .

détsschaBfe RIS ’Lﬂ"’é‘]coﬁg §FEabPsy \T&Pﬁvagg?s 9"5%%11%5dand/°r
t auidieratigh i rengeredoretanpahéet bybefoner ohesaglayers
N d A% DoRdi g b hesg Lo Yalel s LR P! aL8reiver

n partlc he bondi ng ‘energy. ese detac
stsuhﬂunanesare principally 15 used as provisional

substrat es{fQn jhhe growily apeler Lakikiati e oE)roduce a
| ayers or conponents before these Ia ers and/o

c FFOIfdHES aPaVERdnst ereER W0iRt0 FebeFTRES é’ﬂlfiscil?'at wdthout

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 appiications are found,
for example, in the field of light-emitting diodes in
which, for example, a detachable sapphire substrate for
producing epitaxial stacks 1is removed by detachment,
the stacks then being transferred to another substrate
which is less electrically insulating.

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

In some cases, the substrate necessary for
producing certain structures or components costs an
excessive amount. This is the case, for example, with

silicon carbide which is much more expensive than
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Finally, it is thus possible to produce a 20

structure having a receiver substrate which, wthout
using this detachabl e structure technique, could only
wth difficulty or not at al hghave been used as a
substrate for producing these transferred | ayers or
conponents. 25 Detachable structure applicatjons are,

f quirld,corf dputexarpibitsn stadifisyd i6F PIGHCBIAT ( Rhghigher
di At ur¥l Ch.addr L6 i@ant 1det dapabhedsapphiere and
substrate for  produci ng epitaxial_ stacks is r ved .
bym§§¥%€hnﬁﬂ¥$ln$h§r§ﬂH€P§lFﬁenQﬂgrﬁp?rﬁﬁ§2efﬁggw?bCh 18

_ar{R-hﬁEI hﬁyhsidcﬁttg%:re'iﬁ_ vbi Q{iliiS:drﬁSSIel eolrlidcathegrefore be
i nsul atj ng. ewise . in teleco ni cat.i ons ;
ml?ﬁrtﬁlgd\f'elgalf rt‘aﬁeﬁ‘cife?? t f?geﬁ?g%ersailec?nor ?%rélde’ grown
C GspRicnent=l 1o dr af isagphy rentsgrstimsten #o shppsransferred
presenting | ghelve rastddd ¥ O ses,

t h%nsts% b‘z‘l'sf{1 ?lar?ee% ccessa rsygfﬁés;%lla ﬂ% od uéé? na{ggl cszl?ltr% crﬁnﬂ

, . p
st ruct ur ePRELiGRFISHENt ©Tcokhe oFEtIKRRRLT vSEUMES MaY

Thi fsd Sbd hfes@S6ned Oin eXREPhEwew Eheldi bicon ehebifdeld of
which is much nore expensive than - 16 silicon but
xR 1@ S i lity in particular at higher

t enper at urresfeanichesi gaoi fRicamd y4| npr odedapbakeis swibstrate
[ mum wor ki n requ ] 2, C0S f [ I S4
very R esparba X o L At T norerare e B 2
beneiixokled oway tPne Itapasislr sityusmxsarbide, mgrBanot 2

eRid XAl V2O & apphire substrate, to be transferred
onto an 1 nexpensive substrate such as silicon.

n .
Appl i cat i HlDf YeRkEREAChABRE st2fuctlite ney §FSBtRE i
nepdieN@Elan bie rpogtlenfingl dhey surfdee foel dhef del@chable

chip cards. Referrin o0 _Fi re b

suﬁg??%fipel 'c ‘#s?ggﬁ?ngggﬁpﬁéFtq?%%%%%%?eggrUCture 6
camyechethiicala treatmeht edefore othet saprcnt ssubgtraee 1
So%%d ggﬁ%;yé}jbar% s akenede gpoe 62Qrel Sodhhsd Weakencribed

( e created In bgartlcular by rougheni ng
t Heaxtieatarby imcdeeuBRRrabtR 2s8h3t?3%e 1, and

optional | yride weahRsfieg Siéwel Ukdth 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 1level 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 roughness, it is thus possible
to control the bonding energy of the detachable
substrate 1.

For S5i0,/8i0, bonding in which the two layers
have each been roughened by 8000 A via HF etching,
leading to a roughness of the order of 0.625 nanometer
rms for each surface, the bonding energy is of the
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by chem cal treatnment before the support substrate 1

and the transfer structure 6 are bonded, as descri bed

20 particularly in document FR 2 823 599. The

weakening |level with the zong;20 depends principally

on the chem cal budget (identifying the threefold

factor of chem cal speC| es doping/ti mss/terrperature)
usederwhicth de?@r mindém’ t hengseaBakedi ngdautal 13 I/ as

OP:E?N ?\@185’1 1\1'8" cthESUM Esed 0 fbke sSRe iy %ndlhﬁ_‘; Wthh

0SS of bon energy level with t
2@aSTme°q 0YBABF IBBRILIAN I GT /| VRt S\M"’Fﬁ”ﬁ% einy “taken

V\@%ﬁ\ne@héoc\ﬁr%ﬁ.cll% a&&@@.itﬁbdd wWekbctbdiagsf acé 8Be 2nd
r ou ess i.ch reduc s the contact bon n the
“%@trgéﬁéﬁnélsubst SPES1S8RG thea?r; ansfgl?’l sutt}\s%{?‘r% for
6M1{3}toiﬂlte@junmgutdse' r (@oh ressyuridted tsi arh g P s8 bl e199% by
rQ Qgg ergy of the detachabl e
&Vﬁaetrtk% %td%l Si 2 bonding in which the two
I ayers haf&egachobgbanipaghthed HirBood Rivi &heF "Support

e e e e "Lhe Dond e energy.ta
r each surface e bo ener

ofthehe SUPPPT thaSURGE “difer don Y oQGfienPhg ggﬁ : g F%ues

beigyt itk Qildsre oﬁ:ﬁO@n@ymﬁtuonsbbaamf abeut dgtathable

as co venti %nal |y encountered for Si 02/ Si @2 bondi ng

WHTEHSTHN e article entitled "Proceedi ngs of the

2nd 5 Int’Iecreraa:lmemt&I Ganf dhemc opri M klY aPs feprried out

OEil&Ctt r ($EMLEORINGCAtiON PASRP183.inl%98Jer to
I'Vier yssac et al. After rouq_Thenl ng the

smﬁ%@%fsqmﬁa PRk t0F SR IGMRE N She t r ansf er
structure 16, i § hendedsespp tiHist hersuppert ssolstuaee € is

by one of the techni ques de cr|

otfiefharhes EPQch‘g’tﬁ suBPPE t %%&q}%%ealt geeg{ege:r“éleh the
t hegmloniednadhy e, canrpedtmqularnbyheppr'iamgﬂenstresses of
Struﬁa Ocha[.G}h ftg‘é eX%‘Héhe dd PhdEertifg 1O PrpMiceeseMBwith

or onent
the zone 20 or u31ng a detachment pincer or a gas or

ligquid flow jet.

Nevertheless, it may happen that damage occurs
level with the 2zone 20 or certain other fragile
positions of the detachable structure 10 during the
detachment, particularly if 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 comprising 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

material.
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In a next step, this transfer structure 6 is detached
fromthe support structure 1 level with the weakened
zone 20, in particular by applying stresses of

mechani cal type, such as insggting a blade level wth

20 the zone 20 or using a detachnent pincer or a gas

or liquid flowjet. Nevertheless, it may happen that
damage ocdurdngl erelat thet padz &fe HUE KT ¢ el PR OPREFESS

fragy eegﬁﬁ?l@ oRg 0th?%n€ﬁk§9habkﬁe5téhﬁ&@ée d48tachable
during the 25 detachnment, particularly if n%%ngn'ca

f Gtaastare é%értEHePn YPGErILESas S st CRRIILT n#?e?ﬁment
Ol rti® idPichdiical aspRddimd Uriablnel vo efetmctiienlayers 2
nmet hod are proposed with reference to Figure 30 5.

TR™ det-achabl e structure 10 is conposed of a support
subst r at e Thecoohemscal] adtdyer ofatthase spefaes, ighdmade

a_transfsar u IS | a 2' ~ak the h
sé%?ggéﬁﬁfﬁésaegﬁgﬁgﬁPZEDe gﬁigggngtthggbfﬁtefface of cne
t ol lppeing Twehderhodsoduced according to 35 one or

other of theibws legpiugeeofiastd | dethehaybe wsthucture 10
reference to Flggre ﬁ. The Iaﬁers 2 and 2' consist of

the sane nat8r FBF. CRePECal FPRGIEF at the end of the
producti on ppacedsulakdy exenphe closdmgponénts)e themical
entire detacggghg gStructure 10 then undergoes a

cheni cal treSPrSAt “conprising chenical species |liable

to etch the gffert of thel chemipel chERREBENBCLFORNER tO

t S BRECHES1b% Male 18Pt Cyl ady Strongv Usifly @here

| east orie of the follow ng.two t hods; - hong

exXp¥lr 258  ELUgB: Al o AT UCKIF 10F 167Fo fREachable

cheriwadurers es, - particularly strong dosing of the

fP:glﬁthfﬁgffhgﬁl%%bs eEEeC%n%r H&@ Ch@ﬁﬁgalformed will
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 expedient 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 obtained.

Referring to Figure 5, such delamination zones
can be seen at 192, 19‘, 19’'’ and 19'’'’.

The example of a detachable substrate 1 whose
oxidized surface 2 1is subsequently 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 Si0, layers, for

oxidations taking place on silicon.
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locally hollow the ayers 2 and 2', level with where
15 they are flush with the edge of the detachable

structure 10. The hollows 18 and 18 thus forned wll
accentuate the weakness of -t Rg weakened zone 20, but
will above all act as an initiator for the det achrrent

20 level with the zone 20 when the _nechanjcal force
are appl i I@dtm.@mwepr%r%ﬁ%ﬁhmetﬁsructure 10

dﬁﬁﬂh@ﬁ‘éﬁ be shdfleictelaardy &xpgdi entteattmem\termnnhsmdthe

wa det achment “praobl ens. 25 Ed mnatl n
prwré?@u%ﬁev%?lg %&Flpg t3° 38¥ gg nc? therefore

bI ent
dejaadinRiltaafy rmitgﬂlf:hScdmeéamgfaﬁgldm, the efaasteof which

structur and/.or t or 1, y 5th
prig] uEchaS:ﬁgélé'ct?gﬁp l{%% op%ozel {’%%02 %Iggnpgneﬁ%% be
wWharideste finally intended to be obtained. Referring

to Figure &zl-lt EBH Z0R8S 1GAN bpsseegndt 19/ ¢
19, 19 i%’e gaqgliﬁq ega(anp | e of a det acha%l e

S\ARa r athen V\h%-'sblc@il dldfé&Wtdt%‘sz i ST suddRyuentppster
r ayghanet angl ardd ne |ﬁh@<mﬁ@%ﬁtﬁ dugtansierl substrate

6, itself algo 35 Frew o OXI dézed at wst_jgéfa g

211, nay Toned: ayers
2 pﬁ]@lédnennén@oxhe@ersbov@r isxi ﬂaundnstakvmg’thac@f a

9 Sehad
st FUc "E %Oan& nl“’lhh &ge sucE) elcrt%gz@? oglgﬁ %l?:&t reat rr:nt
| n whi ch tTe ﬁ?éﬁ@hﬁbé?l @%C&%l hY iiS aFRURErBEEed in

d hgéﬁé%%y p@ét kel %Ie't‘)édﬁa!ﬂle‘ Ns EANEENES al D Oldle sidid bed

ef ect of which |stolateral tch_the S I
5 hadstais 1RO NHEEE AT SRETR vt 1 BAOSGReS 1gWLER® the

193X0é§tlorﬁntdhé.9 thellagee bhetdssirkepdaredebgmangriofestive
SLJO%Q(%E %f%) éjrslta[fts‘tlgs?’a:&thél%y?ed§fg fLht than the

errlng a so ution
t meat er bl edf nelre | bagelr above is found by virtue of a

The material of the protective layer 3 1is
selected so that the chemical species which are added
during the chemical treatment, and which are liable to
etch the buried layer 2, cannot etch it.

When the detachable structure 10 is subjected
to a chemical treatment, only the layer 2 is therefore
laterally etched. '

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

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

There is no edge delamination 1level with the
interface between the transfer structure 6 and the
protective layer 3.

In comparison with the detachable structure 10
already discussed above with reference to Figure 5,

comprising two interface layers 2 and 2’ of SiO;, the
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structure and a nmethod according to the invention. The
det achabl e structure 10 is constructed in the sane

way as the detachable structure 10 described 15 in
detail above with reference b@g Eigure 5, wth the
exception that the layer 2' is replaced by a

protective layer 3 of a material substantially

dleSdampé.m thiwsthatedntior i Bigwre t fe FART1Zes The layer of

&{1 A@%Pfaﬁéciéy@rlﬁveéf %is,. 20 selected so
tha em cal eci €s whjch are added dr|n

chem caI {Thd & r%?ﬁa AR &\ PERSEFRLFR ¥ o2 g?Ega?ﬁguSIY
byted rled/ eby 2 bratiag Bécheeh tWEensuppodet almtimte 1,

structure .10 b I t

orﬂ’i’a‘ﬂ‘f’élﬁlé’yeil”% é#??hé?@ or € 6};}& ?g%gr%a i %thg%% ace in
Thileyr eabl yglhivei tshe hexids | Lagerof 2t he‘mcil attéyeq| transfer
et%% L%Cagsﬁaf)%i/o@ Ofcotvlé‘i‘etdmow?ﬂﬁ' e&ﬁ’l b@¥l¢[3dé§051t

tan | € mai nt ai nin property
i nifiamterrppie BBt BEﬁ?«anProfLPcCW@ s W%‘ah stbSt Fétlécm

1 fyradded r&f!férefto?olgmé altRe Gntmeaeda.aq:ama i on
| evel with the ort qfstrate 1lis.t enfy
There is & & AR T | SVEF vﬁ?ﬁ t'Hg eH84" zone 20
irﬁtserfomellmeﬁvveby theughamigier tdter uokide 6Glayeirt e bgSore
rot e %e&f Jl (ﬂcorrpari son with the detachable
al reac scussed above with reference
to Fl gur e 15 ac@#prpinsii rRKGNBLATY eFRECe [tHifer¥edkengd 2zone
ofy o {2, oﬁiﬁine@obyeféﬂﬁhénihéUﬁhéahiétheFugyéQ 8 before
conpri ses [ ayer of st ead o%a é 8f
Sikending s %%?a%ﬁ%BPEeSBMSFFS &ngo Wik é oudpyC. by
omley n@achlyngonﬂg:m]g &hﬁl weed fe ha.ﬂpmttlcsuhnﬁrate chemical
revi ous oxi di evsl . s onR RRYI
GHer Y égldeom(da %&Q}e% ,O% (flétrﬁe tR?%ns?% ton
stEtmhlngFB preV|oust covered with an Si 3N4 deposit

(for exanpje a&)ytﬁfé?z/DeQém POWD) chsyel thkt nehkénéal 'z%ﬁ@ 20

surface in order to |velli7en|tr| layer 3. 10 | 8
fikstobkekpedr ?Yca"scélgrt%%ak%%e&aZSHe 2t 810; and the

layer 3 of Si;3N,.

Referring to Figures 7, 8 and 9, 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 2',
and finally the thin layer 4 of the SeOI structure has
been created. '

Similarly as discussed above with reference to
Figure 2, a particularly thin layer presenting defects
can let chemical species of 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:

e either 1long exposure of the detachable

structure 10 to the chemical species,
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i s obtained by roughening the oxide |ayer 2 before
bondi ng, by HF etching. In a second exenpl ary case,

t he weakened zone 20 is obtained by roughening the
nitride layer 3 before 15_bending, for exanple by
etching with H3PO4 at 140C, by dry etching with the
aid of ballistic and/or chem cal neans such as R E
(abbrevi a®i mrfsﬁrdrrgeamsm IQﬁn the cieiygal |$Peries « d

e¥ATR! YLaERSen menZ:Qn 20 +scobt&i Dedlevel
by rougﬁéﬁing rh ayer 2 of CQ anJBthe ?ayer 3 of

Swinhp. WRakeneongoné Bigures 7, 8 and 9, the case is

di SCUSSGdR@ffthr(ihgthﬂ' F&Qﬁﬂérrent anedqiran:haahlse Beft ioned
structure

isin ort subs
adCREEAL é’ anni1 nggﬁlfxtl ‘?‘?ﬁ s°f m%ft% ch th‘—’lzs'Ses are
weakened ivene Bérdas MMNtcreate¢othasysep@m&ﬁnﬁyqam of

| ré%%'o%%&qgmsay%ﬁt QBsi $hie ngb@&ﬂe& ?Q’?e!rayﬂ?z 8hd edge

al | e thin | ayer
stdelemina thien adzsew credt 28! 9@ Shei [ty layed studRedthe

?ggggdﬂggiéwguygﬁyﬁﬁé(; Flgure 2, a particularly thin
ayer presentlng ef ect speci es_of
a chem cal™ ¥t nEdfic ﬁgné’c%%t C%‘r‘#’gﬁ i?cefaéIs S%?‘%%Y%r' the
aﬁméo%lria&\ﬁldrfwrﬁi‘@ ebehert him bslizedtlhaﬂul:\a‘t i bge case of a
thic S ' 5 Simlarly..as

(%%I%zipl%?% 2%%0§ch§%c%g trte %Méﬁeé z%ne 20 has
elﬁd‘lé-lo“i Op@reapddlsﬂlee o n.ngegféagghém@ugmnngq;ﬁ- eobpained
X %é’tﬂ%éfnh Cale SBELIRP ’b?/ Zhrfd¥e stHQ9HeA985M9 ¥ which

speci es, create.an annular cavity,
i r’n‘-l”tenec§?f“&§P&r LUPNIRG o[SPEGIHEF WWakdndRe zdmErasiuced and

Reft@iddiE HeD Wal10W @ £7 tHdie moldlowmparaat.i oned 5
separatelénhgitheFErece Q% §x nghggxec§%%izgé%g§hing to

cunmul ativ ppearance “of
deder gprioms art hi bhehetlbbvingd blyay'-'é‘re xlremipgril eggecies can

deh R0 NAUd Pt AedPi A dfcofleibes thonebaysp ¢ifBE Lheger
than in the case of a non-detachable SeOI.

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 layer 2, to be inserted into the
structure 10.

This protective layer 3, 1likewise as 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 18’ 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

nevertheless maintaining the property of initiating
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det achabl e substrate 1. In the case of a detachable

Sed, however, the decorations are larger in size

than in the case of a non-detachable Sed, because

t he weakened zone 20 has hobbow parts (due to
interfacial roughnesses obtained during the weakening

by surface roughening) in which 15 the chem ca
etdEtianhmeméci ekew@l | Wethnt EBGuc M akededat tZR0€ t hed when

© d Arddhg @ lied.
detﬁqﬁtéghsg%lﬁgglg%\rﬂdtp %;pr%e he Wﬂ y applie

ctchi ng bPPehe SRR Tpediies TP (hudFtaghtple SeoT

t et udecor ajdrilisstld t 0ird 00 pirodscimggerel@Bttbanci n or
the case of a .non-detach ble S 9%5 Referrlgg_to Fi gure
i

8 CRE QS G TS Hith i ST HAE Ehdéht HhdesT & tor a

coat i ng mThaspr otstiotmird ayer0 3, mdme cobetit pamticularly

te”f%c \MH(%hés %Eﬁge¥éi%%é§éoéoﬂﬂ6ngﬁta éy@¥s are

Herh e speC|es etc
I a:yrendtzzed oa'behmbertteé‘@erﬁtcelrteﬁe whgitghy ck]l¥ eSubsStT@Ees can
proterddygy | ayer 3, likewise as with reference to

Figure 3, | at the b d f the d
T6oand +hEHRIRE LI A TUT Sy by SUENIETeR0 or ST ghER be

t heovad icattd ay errdriafen tdteruatsime"s v ng to t he
reducti on of b‘b'ﬁg bﬁt eéHFacha ?%éPéfk@éﬁ&ﬂ%we%”&% the

thin layer 4-an substrat
annul ar hol | daye8' 4i;stieml b#r in size than that

referred to WatBigdhg 7 thde edgRminydel agyeati amid the

t he det achabl e substrate t hen beln% spal | . or
nonexi st ent , WERKENEA #RBSt ROn PRfefiRaddyngy
substanti al | Y‘eﬂt@ﬁr@.ngalﬁ_ﬁe\/\lbﬁrbtbh:el&@nllb.@érhm | ow

t hel h
25" et aceAL PavaP Tt he ARARUTET Sofle S0CInatyer 4
ngotesEtalonlet dotansfie (rtoess taree SUbise B Iqbf@gptqcb.d

One appl i Gﬂ{é ory c}ﬁ; & detaghabl g SgPkcusbEHCt Whe this
consists in cing e ectronic or 5 Optoelectronlc

colppEnts mntihéarﬁnﬁuﬂayév yithhixefqyenqare 161gayes 1
becpagf i ﬁat:abby ofbedieficdrl derhdrei @rsesiber e1vhesealloy,

Co onent a¥er f¥6& alloy, sapphire, SiC 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 Si, Ge, SiGe, III-V alloy, II-VI alloy,
SiC or other materials.

The buried layers 2 are advantageously of SiO,,
but may also be of another type of insulator or another
type of material which can be etched substantially by
chemical species employed during the chemical treatment
of the structures 10.

The buried protective layer 3 is advantageously
of Si;N; in the particular case where the buried layer 2
is of 8i0,, although it may also be of SiON, diamond or
other types of material liable to be etched little or
not at all by the chemical species, which are employed



produced at high tenperatures which few substrates can
withstand. 10 Referring to Figure 9, the |ayer 4 can

then be noved onto a transfer structure 6 by: -

bonding this transfer structyre_6 to the [|ayer 4,

then by - detaching the assenbly level with the 15
weakened zone 20; and finally by - renoving the
mdnnxng\nhézﬂmﬁaﬁmeﬂtf¢ﬁath%t$Q€P9F@r§oh9aﬁﬁﬂn@rﬁ liable
thind ek RESSEPIARe@ dransfer structure 6 is

t hus obt ai ned. The substrates 1 and 6 dlscussfd in
this 20 Fesrent DVERE IR t i RP LY WOk r ePBI¥ncedo
Figdsctiond 0 ¥ &my beoof stiiueouregerpmni wo Singe, other

- e | | - |
LA o gyfgrct%égh ik Qe SRRRN 18IS o

mu@ﬁﬁﬁlecﬁnunﬂcmn 25 The thin Iayers 4 dlscussed in
this docunent, and particularly with reference to
Figures 1 to 3 and 7 to 9, may be of Si, Ge, SiCe,
[11-V alloy, II-VI alloy, SiCor other materials. The
buried |l ayers 2 are advantageously of Si 2, 30 but
may al so be of another type of insulator or another
type of material which can be etched substantially by
chem cal species enpl oyed during the chem ca

treatnment of the structures 10. The buried protective
| ayer 3 is advantageously 35 of Si3N4 in the
particul ar case where the buried layer 2 is of SiQ2,
al though it may al so be of Si ON, dianond or other
types of material liable to be etched little or not

at all by the chem cal species, which are enpl oyed -
23 during the treatnent of the structure 10 and are
liable to etch the buried layer 2. This invention
applies not only to the production of an Sed
structure, but to any other 5 production of
structures for electronics, optics or

opt oel ectroni cs.
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WD 2005/ 013338 - 24 - PCT/ FR2004/ 002040 CLAIMS 1. A
nmet hod for producing a structure with a plurality of
| ayers intended for electronics, optics or 5

ORicP 2loRB!f0aisas conpri sing azhunled | ayepcTyhR20®4/10d2040
conprising the foll ow ng successive steps: a.

formation of |layers of the structure, conprising the
formati on of the buried | ag8AIMSh. chem cal treatnent

of the structure enploying 10 chemi cal species |iable

to etch substantiall the material constituting the

buri ed.| &yemethaehr Tor iDERAYGEARatd st Bpragtebrpr vékR @

gﬁJIqlq.?it IQF Ilﬁg‘_yélh.ﬁ Mél@&’ecﬁ ayer @ie@t?éﬁi?@tltwgt%cs or
|tse al so uri e Sel ecl.e 0
H’Fﬁe&u’?d:tf?@lﬁsf|6‘i"éﬂ¥’r§”?%eacﬂ%‘ﬂﬁjc%ﬁﬁ Tpvag ' h8enoa
clwmp*zaj isRe s ﬁm‘lldmgt rammlmmt@p@d during

step b) t us Eg% fposié Legaccggses thStructure,
buried 3" ay roug eSe speci es coul

infiltrat ecomprtlsensetth@d favmrcapneefu ghe| sumpied layer;

characteri zggdn; 2011 1 Add@inetHte o f) t@l%”péﬁﬁ?cstmdbﬁﬁlgﬁllng
two wafers. 3. The nmethod as_cl ai nme

character|E@&mlFﬁHtﬁﬁe%&%ﬁ)é}aEBﬁpﬁqNch%eﬁaégtantlally
bondi ng, thee hareRtiaan cohstieutayer the barbhed edyand

of t he rotective | r t t he surf e
e U, PR e %) S s gk 29Shmgc son

danrmhblhurhadnﬂayech&@mﬁepIQQﬁttlvath@YerhaEtsﬁéﬁ also

a)tﬁgﬂyi'ses g befgre QQEQ%EQl thgeEoEngt i 0ps0f thenstana

Iayer to be buried ont ondi ng surface of one of

t i fde \RitEels ERl @W¥%h&%¥%ﬁc}6foéocbﬁ@lﬁ%t gperyes of

| e epehbfehencinmol Spad aaar@hgt f'@te;ﬁ’t ber wedes . bBocking
The net od as clained_in

ree reced ,ng
IR o AECESE R P n (et DY) LE e i BGGiH Juhich
aftlersdbmpbaigs accne]cﬂmtnfmriltufa@e of the two 35 vvafers

by nmeans 'IQIe édt ?E 191‘@'dn91.r¥ el HYULS: characterized

Smart - Cut’, | ev e W th a porous [ayer burie
i nin rrémamfsﬁen @)bé:qm tp%ndelrr&l afe| tetq iwAE Stfeni cal

attaclk ofrie | RY€Ehod! 8BPINGimee 115D dlaideVE, ehefactlerized
in that step a) <comprises, before bonding, the
formation of the 1layer 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
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- 25 etching, abrasion; so that only a thin |ayer
above the protective |layer remains of the reduced

| ayer. 6. The nethod as clainmed in the preceding
claim 5 characterized in_that _the structure forned
according to step a) is a sem conductor on insulator
structure, the buried |ayer being at |east a part of
t leedhvigg aeibygsidnickness of this structure. 7. The

melogh a8 659&”%9 tﬂlthd¥é¥x%%QGeCkﬁbm rdtkctive layer

characteri zed that the protective Iayer is al so
c G1emEiRed 9 ttl"f?e nesnest iy Shi ckness of the
StructsurerheS mdtRodeld0dcdsivedi nedl theonreafedimgy claim,

precedi n r ter| edln h .
e A
O.stHre ajet hsdaasemm|WMC|tmrclcm mIssuldoncseriugedre| nthe

thal, the ﬁ%@n%gl gn%ﬁsllq.@gs‘cma[e éé‘f@ Ret Waeh §¥Wlulating

| ayers, ast on ers having a rough
s dtfigdee sg) ofh & hid IRdgFusEWieai ned in one of claims 2

to 7 720 gRbhaeHodM tH: t Beaphegedimgtikaigieceding clainm,
characterized jn thah ste a) corﬁrlses ef ore

bSGHRYRF E 4 HE S%r et | GR2 &L Ehe eo'ﬁﬂelgf also
t hvriendiad ﬁurﬁmemsmﬂatnmg vafietsiens cifertiizalstructure.
rougheni th | i e, n_.@n ;
precegl ng%ezé&% H—Q& I'_;[Fsch%)\jrzl%\ eé(?l zclreld c?Iﬁét h?'t etlﬁé E'E@ceglng
| Blerinss ofchagatgzer:nzed TH&® mEhieéd &¥ec| gtwpgtigeonéormed

Ofac‘i‘.l&‘dﬁlgfz tep s]t(ép &h%a%ctaﬁrwe?aﬁénéa thde t he buried

| ayer was formed durjn step

oxi da®i-orf 16 “’ae"sli‘q’cil C%ﬁ cdgimgpr ddk TFathed of cg%§af¥'\‘iﬁrlzed
Wafrer shd®© bBebairdgédnel. e Meshath aishtod 1off el b@t@@en two

of. the two__prece aracterize

CHEYERAN oaF " TEREEI SR ophe HUP, NG YeEey T HIE @ rough
baamfame hydrofl uoric acid. 35 14. The net hod as

cl ai mg "I"llleog‘ﬁ %hg‘st EE mdY €68JIRE Wi RBaims 2 to 7

characterlze the protective |ayer consists ,
ofcankingd dé’lﬁﬁt eFPSI precedlng claim, ‘characterized in

that step a) comprises, before bonding, the formation
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
5i0,.

12.The method as claimed in one of claims 2 to 10,
characterized in that the buried layer is of SiO, and
was formed during step a) by oxidation of a silicon
surface of one of the two wafers to be bonded.

13.The method as claimed in one of the two
preceding claims, characterized in that the chemical
species employed during step D) are Dbased on
hydrofluoric acid.

14.The method as claimed in one of 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,
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15 . The nethod as clainmed in one of clains 2 to 14, -
26 characterized in that the protective |ayer is of
nitride and was formed during step a) by nitride
deposition level with a bondpgg-surface of one of the
two wafers to be bonded. 5 16. The nethod as clained in
one of the two preceding clains, characterlzed in

thmartaim:emlate@bume thater emsiBYRteFtiygNslay gt anis  of

d 01y & MIad S hranked sitepong) obycl aiBkide
to t roduct| on of a_detacha

stdﬁmsl}rte"-onl@?&ﬁejapwllr—éaﬁ &Prﬁlrf$es%?ﬂ‘aﬁ 52 an§ b the
| tud &ldRer® Mo bd dddwroduction of a sem conduct or

on InSUI%}oréﬁgﬁm ure claimed in one of the two
preceding claims, characterized in that the protective
layer consists of Si;N,.
17.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 semiconductor on

insulator structure.



