;e3ew . N6NTLS7r HEAT TREATMENT PROCESS FOR SEM CONDUCTOR SUBSTRATES The
present invention relates to the fabmWﬂmmﬂmmm’ sem conduct of @ohplerent 02
for the 5 mcroel ectronics industry Wpt oel ectronics industry.
More specifically, it relates to the fiekgead the fabrication and/or
preparation afo sabs32B4es i ntended for the producti on oPCBUERISPOPIBENtS.
There are certain substrate fabricating 10 processes which consist in
transferring Ve X t It
substrat e) A}gﬁﬂéﬁeﬁ@%{e@éygb?g@&??%g%ﬂa %1?121%%5{)%2{‘8& ngS%ﬁ?L ri@em conduct or
material, conprising at |east three steps, is known, for exanple from

docurent 15 FR 2, 681, #{2. Dyrgnt fi risivéiteion 2 | 2¥eh ek GASROUS che
m cr obubbl es |s created by ion inplantation under one face of er of

seni conduct orf3REEFFBION DUy SFeddcondiusitey, t ROEPPRACE t&f tlﬁé’rwaf Ehej s

transferred qmi@r@eﬁmﬁéﬁlagbstﬁ@tt@ta d atxa@}z@ﬂedttt@ tbﬁtb@lé@troﬁlﬂbbng 20
a third step,, the asse

consi s er_an 0
substrate is ‘]I%té’f}éd 8¥§ RB&EL %Egﬁﬁ%nt gaf}&élae_’e@f c?e v‘?ngf?{tg R&fer in
t he i npl ant attlon | &pérricHte crhoi erdpbrparmarmiara;icquch s t hebstratasd t he
tenperature of hegl t t n h [ ry and the
t her mal budgeltné(%“i fie gélr:n %gﬁdg}?{}&ﬁcgfgg gfﬂ%‘?gflt ﬁSE‘%&Peg‘Ejgget is, for
exanpl e, acquired durThgrehe kmpl antatitednst epukntiattenti babkinestingg
and/ or by ghegtjHige dyes t thtﬂ?ﬁl i 88n9§§@1 i tr§e£§:anEEeEF%Xn%| 59 Q%;Ra‘ﬂ“' Eed

during an anneal i ng step_ which precedes the bondi ng whi ch is
i ntended to rd@MRHe #nplihsced aﬁbﬁ% nPBFat @ FBPPPRE EHP§6§ét@f

facilitating the subsggpeBtegke@vag&ablrli caiy nigunidhairPrendetREFUiEE egsduri ng
an anneal i ng operati.on ichis ?I‘I‘I eq out before cl ea%age and hf? i nt ended
e entit

to stabilize The SSESEHHRE O REFeh&at <t r S RENT L FmyP £§&ged
before cl eavageep#\f t er icl eavageyn,a t hfor| ayexaagher i ngftan t hedsuppent

bstrat t . i | t
Slee16e- 15 T PR BEL 4105 BIFESH BiEBL She® STRRYeR (of | BaERBus
process, cal Ileblctmu@de{?ﬁllsi corrated ngb{l atcm)llt@éﬁﬁf—élﬁéona under one

si i con-on-insibat ot | ayakafsr PoFduseri cSRIGE Bbr WaYSedBYa De edisaged for
producing a silicon- o - nsuhatoragel a er usi n% t he, process descri bed in the
fi°

previ ous par a@‘?%‘b’hd 8rdF 35t ik pB’é%??)F%rr?grOB Snpl e,
to cover the sibupparwafserhs taratiet sandmfasttame@ntbad:é;e wdtter | aPeriob

ol ati o8 oxd ey a0d Lacliee the R0k, BYOSLERL £r hT AT Ggka TRAe O

10 silicon, for t transfer to a secon p055|ble to
have a conpl etlf ySYBRPESN EWS tHG tRafies Wlﬁctgdtﬁa’nsﬁ éP?%‘él éF?ﬁémeéﬁto a

support substéat£orovesed &\Aégvﬂnéa}’@lﬂeOfwaﬂéw ai pr @heontﬁpaaﬁeaﬁhehely
i nsul ati ng s ort sb/tgstr g guarté 15 Ac%grdln to a third wa

it is possi bI ¥%rha a? r PERAPRESEEm CORtcEBr ert %%dapg
transfer thisthaf eempetclaeurentocf a:tampbeatsubeatmetv,\hidﬁpersis ter| thal so
covered it h et g5yl Al YneONtRoPrGOMLEIELY I ULA NBeRYBBHEALE O !

shoul d furthernnre 0|nte out ere t In order to o ta in
i nsul at or, twé%eladva['ﬁtlégeébgrmélca?tt@g%t lérst%‘broﬁﬁagmﬁ%g aﬁ‘-%‘%lrdtéi I ayer

on the surfacau@in V\ﬁ’feer 1Q1'i)1%fnt%t§kblﬁp0§£e1§l1b35§ atl@htérﬁltéﬂasl cAsatiRde o
silicon, but rmrﬁ%g glé made of a sem conduct or nmateri 25 After the

three steps "¢ R r ABEd BhobRe PodhI RERM o ESR fserﬁEoﬁ‘&‘chtor

| ayer di sbondahgp f rbm I tasc it t @mlbsmg at anmynaidlendef eeép pwadent at

t he intekfac e onduct nd t.h uppor t S te may
al so bec?SB %P&%rl gal }tp‘ 8’ iVPe & and éhtﬁg v%/ateegldcs:eodrarp%oselagg? %&%
support substxmbahs’eerdcehdmstmlglraycer fagsdittd ypurpsadl ef Ffaciddéatiag

 Loviate | Moo coaubaghsncand aNGARard Gl AT Y. LR BREXENke! Beckayely 11 om

di sbondi ng when a ing operation is envisagea, It Is necessary to 35
,reinforce tH&BEM i Mg st detopatpiien s K sifbstcedrd eghd ote

vva}‘ e: ha?n nﬁ Ecﬂfoﬁ?m egadvaler Laver.idt iscdnayw toat 3pRBRhiRE althe
rel ative i
g é%ndlng Other heat treatments may also be envisaged

before cleavage.
After cleavage, a thin layer adhering to the
support substrate is obtained. This process is called

Fhe Snartzcut? process. AV
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‘"tenperatures, i.e. greater than 1000C and preferably about 1100C all ows

t he bonding interface to be 7 October 2002 3 reinforced. Héragattear 2 02y
thermal operation intended to inprove the properties of the material we
will call annealing. This annealing nay be a heat treatnent carried out at
a constant tenperature or at a varying 5 %errperature In the latter case,
the annealing nmay be carried out, for exanp with a radual increase in

t enperat ure between t & iqeRarbierlarc )?é’lpild-céé:éqq R F ohhB &t WIEFa SR

t enper at ur es, ceuqedThtﬁet yper1of (nneabh Norrayr ey Lot ¢ £ £d tddhn gw@e 10 a
non- oxi di zi ng a Bhere or in.an OiIdIZIn atrm hercg nealing in a
)

non- oxi di zi ngsé rene insuRsedn, 1av§an, uet Her &t I YWahad the
drawback of caugi n@tbﬁviisukgledusfqml‘lep@ﬂsem@ﬂan Pi stilldgoor drive e feaoer of a
sem conduct or artlcularly ilico Anneal | n .an i di zin

at rmsphergéha%agﬁe drawbEck, %gf E’rrggtelsﬁg g*&%%&tlggﬁan th e.c;hestzﬂr stlroul%ﬁ ure.
These def ect sparegriaph. exhcmm)edlm tthoe stiamsrtg wawl t JIWpesamﬂ&HJ,blm Sa
structures, Hg_.def def t | ec n its Prasence

i s reveal ed bg g 2%9{?1 l% cor%ﬁ%ﬁ o] the Eiu:rl eh oglag‘e%%afteor%trggt ment
in a hydrofl uémpéaa@a@lm rf)aceet citdpreoleyeri efi insuAatimes axietulandn the

case of the al@el hesd | an ddpoMe BEBkkeRed,eardd eexbfplexamd @, mhaef asfm an

oxi de | ay he surface of a 25 si |con Ia er, for exa | e by OX|dat|on
ronever Hb { RALAGERY. chthe g A E T DB SPEOL BT ¢ GanoPEERa?
formati on of atsuifsacleossnhla:el af;/er ha\se krmvmmdnq:lgﬂ:rtelr;ateseohefcemwcﬂ\hv\g t he

presence of t def eGt ru r oughl
undesi rabl e. g'g%%n %%Csr} an§ e]?%gn%%eg%lr%?l 8&?58rr oVvi gg’ alépr o%lepsport
al | owi ng anneépbﬁ@r@ﬁj@r aooemed owpshcar rl@debupf éwebladmzy PBr oftavid i zi ng

the bondi ng Ieb%fle%llgﬁtmema?«tmée%u'@%&rtl S}k B SN Q@nQUth?IaLL@W er,
especially a silicon wafer, and port substrate, 35 w fho any |tt|ng

of the sut¥ acBC6PTCHEY afer 2 A%’cﬁ%r w(‘)"ti"ecftoflst hBOFRVBARI diP | 83FE i de
a process al |l awsng atai oasndecﬂeayeémiaohaub@bmfedmfer hermsur face: 1fnd frer

sem conduct or ile lim er S

possi bl e the nllt}rr% w%fy’mﬁefeejt%hse]% nt%r%tguced Q%{hesé?)gétrglt%st%ﬁ% ﬁr els These
obj ects are adltiseddd @®lad rtavered p«bt:lessatlorltlﬁééﬁltﬁg aor onto a

substrate/i nclyding & 1RAr £n SETA €ORAGUGLBE @Y er. o akhbaaal Al drmdfe
f aces, characterlzed in that it conprises the follow ng steps: form ng an

oxi de | ay#® oRet h@oddteace Bt t RETSar Ehedni cdidu@TSHeT ayt RPEHE} el

oxi dation, andieahilagdrde 5tle.Tsr addvdieva figosai dooxcalery apert as amegxposed

| ayer on sai d sem,conduct or yﬁ y whereltn sai dr g(éede ayer, f%rm n JL_ep IS
carried out b ngéntghearen%lxb(fle BYSAnERI iR STEESFT ot bl NG ife Festt o

t he sem conduét Grudryel . smhetea(peessnorthlssubsat&eatreatiiﬁcbtﬁdmgha;qsar gout

sem conduct or peRvely LR ) 1Reastaons: of ééﬁléMCt§P%$er§aynderStOOd to
mean an ent| rely sem conducting substrate (for_exanple a sil |§ Crihed

substratej> or a staclid®sehieohBbEEi i IPayeh’s, LBE BrOEsSs
conprising i nlacbrm@enepusb%ihsctdﬂ esher s&bnmtbmdlaitamconrayem )i <lodipdinedqt S or

parts of conpgnept s; ai V‘é&a‘pf’g L eéré@e EnS ;Iapgécabl Qctgyr}yw?&&tto a

exanpl e, the Sém conduc ave kness™ of ew te
few tens of madgr ohlse ‘ﬁmrﬁ:aycan btewe@fn tihlee prswewrubmcm ngatert hand

i nventj on, agpaxi g S AR Ohd 1€ Sk aG8Rind Neo paD £O0AMEY OF
Iayer This oxide la rotects the rest e sem conductor | ayer
during th?eOanﬁef&lwﬁg m{? miggeor §8L eggé@ral cymp@sadou af tHee pi sUPPRLL

phenomenon. T@@mﬁ%é@@ﬁmm@@of or e By Q@B@ﬁ\btllyon Wusbiaxi deggn the
surface of the sem conduct or a‘yer (partlcul ar | but "nhot excluysively, in

the case of nOFGEIdi 24 e OHTORRt ortd1eSDy tHAMRACHXI dat?oh of "PhR

surface regi Olpantltdiﬂ.aﬁﬂm ce@dpeborenltaytﬁfe OIa@éﬁefbybmdenQﬂjdrid)mg)wa@nOXI de
on the surface of sem condu tor ger follo her mal  oxi dat%on of

the semi conduét cPrOJt $ ?HSrB a8 ray SRR dé Oé’l t BECIH HY eBses,
t he oxi de3E'ls’nay_:cbr;ln(f(znrr:pnsedtmslc bloaniﬂlrntgs inteléasenm behdaehor that esupbpornd of

ot her el enment h .as .ni e ng‘lll i f.h t
formng a sur%’gg%%%)?it e ' tr %?rt ‘?Jargﬁi ‘Léélg?cé%?dl&ﬁg?%eﬁgygfr'
It is known that annealing at relatively high
temperatures, i.e. greater than 1000°C and preferably
about 1100°C, allows the bonding interface to be



"7 October 2002 _ g _ 5 10 15 20 25 30 35 process according to the

i nvention, nakes it possible in particular to reinforce the bdndatgpber 2002
interface between the sem conductor |ayer and the support substrate,
preventing the formation of defects and nore particularly the formation of
pitting-type defects. process according 8o-the invention nakes it possible
in particular to reinforce the bonding interface between the sem conductor
| ayer and t h&edadisgiaedubBerand terevemty nghetadlor paerahion deteerdedand
more particulegy | ymdheyd OF Bt LeRpefrthidlst id¥g-iypenlbEeo¥er et hei Sit e Pf
anneal i ng the substrate nmakes |tp possi ble to heal the sem conductor |ayer
of the defectdngeridmsted At n@IHRA LR FRRY stRfps 3 n ReRt 1 abFebReBR and

preparati on RGeS OB eapard i 6ohathit thapairealidgost ap mayvaeycagri ed
out for ti and at a tegge%urfﬁmﬂiaech are suych that tge cr)%tal
defects, JuchH® Mg FRulE Rf eCASE et FBASFALRY MfY HRe
sem conduct orcdrayierd doatpg fide ekepphk,f oriiingaa gradwer drnicdeasayeinare
heal ed. Thus, it is .possible.to form oX| | ayer on.the surface. of a
sem conduct ortelmi’ferra vl\ﬁ%outbe Fanat | ca%y i lﬁ'gﬁl\élaegi’ng ??gﬁn ev%l o) ycc:i]é%(é'ct S.
The Appl i cantositdd Mairitdrerratwe ek stov ctempehatureg, hetti ng of the

' sem conduct or mat erig@j by fpaedl BGNFMeDd InPPILET cheshi dhansR 10, apy
st eps subsequent to the fornation of an oxide l'ayer on the surface of the

sem condbt oPORgRKL AiEHing | ILRRIBRES aCLeAPc Gid Bt it 3 1RBr 2 EBATRRRES f ever
def ects aftearnn@ammiipn Di aasunbacexaxiddnigayeitmodperd hasibeegenpneal ed
prior to the formation of the oxide. Accaordin a riant_of the ocess
accordi ng t o FEH nv R BIR tﬁ%cﬁﬁocgggiegg% i Ee%s a¥ﬁ8r %wéﬁﬁgal 19%9
step, a deoxicdatsiiowy st@ye i repordierus o pleemarende oxf depltyengf oonedtbe the
surface of {hg,gesondsct o | SRl coRECESENT_ bRAIRIGE 14T | 8041 bR

process accor ng t'O t e I nvent | on conmprises several step ormn a
surface bxi dénn@adrirghdiBepsy apxddb%ifat iadmoshisre shapedde tdheavbagk step

of form ng acyurbaeqt@ngdeqbaysesbeing il | ewegdthy apranpeakeng Bhéede
According to the |latter two_variants, the rotﬁ_?ss hg};flkerrentsfedlaccor ding to

the inventi ofSHE&ES | RrBosstdF e KRB cBf artltD £ t-hE ~$EMi tonbYRE or

| ayer, to reranw® qugrt ief Bb& setircohduespr HRAyete fmritsai Hiangdafect CGtsober
2002 ' _ high tratjan jof f I dyge the ss of

t he surface C)C%qtrlﬁegdqlét@eiri? ?%tfs?g%t E‘g{%r gi{:%fsﬁg%%:g?glgng%to théﬂ%gﬁfi %n
proves t80be hedixt et dpr9raséprnl athdrhe dpusiedhoXifg Aty ohreStBeREI ng
and cl eavi ng ist ephyird fucPDY eaeDd | vael) precess, it is desired, on the one
hand, to renove the rt di sturb%daigl%/ t he ii”}r)ll ant at i r}ﬁ i.e. in the

cl eavage zone (this pErie?¥e¥act oot aPREChATERo MRS unbBr ¥ d87 88t )
and, on the attherthmndappbicetiior 1@hilie meugmesdsimfed heeautiace fesul ting
fromthe cle Thig f i o) agrifi.ci r.f ide yer on
part of the ?eg% olneduc?(?r ij%%rg%ak%}éf?? ggggirblfgﬁté%éavg%‘grt?ﬁggdrdﬂbgcks of
a pol i shthg &ddrigiaonipyeirtsefer EHaRle bBYaupeldaiel echiioyigyest: 18

pol i shi ng gengratas &ef f5d6e pf okhaatBeRaNbe! 189 by Rfensts Rl P- Raydened
zones, etc. en chem cal Pechani cal Eol [ shi.rcli%I [ ﬁfglsed, defects due %o t he
chemistry may YEHdEY 135t hd pPEYEETE o0& n AT ort® t hERPEF i shPng
general |y resgdrnexatie | dekeof s 20NbhRj, ckhes presieharemdfy .thdss daféets diawback

becones nore d Ly t j o] Lah .to be renoved
i ncr eases, ar‘fg{ét h‘ge&%o% %‘Esfl?%%&?%ng%*g?g%ﬁgﬁ%& P?ﬁ?%g%?%& ncreases.
This is 3%e case espdvial lopiwisdn plie the clnesntionbeiperfove®rioyigsl i 8hing
reaches 25 1%dHEssThLéSL1cﬁai]rh<;f h%ﬂﬁ%ﬁi@clﬁzﬁéﬁ aldns r%l%u' bel Ncarkagl of

reproduci bili'ty in the polishing results. I ition, |engthy polishing

sl ow down t h®WxecBEPBR1G lhel PF 066aS1dAdingsuthei boaddmngp interface
producti vitypethR&aflvant agararof coapPiRd gy sarriddii @dnguefece oxiyde, | ayer
30 in accordance with the process according to the invention will therefore
be appreci at EFPEGHRELY t CmaRkEL1FPNpdEliHie B8 hoFEPRRSr | SMPSRhE2ES thin a
sem condy®t owiltapart diy tii stiRgneEnghessaempbet ed byief ou@tri.on of a
sacrificial surface Ozli(rllodtel'xcle1@yglgj!egtaof the invention is to provide a
process allowing -an oxide layer to be formed on the

surface of the semiconductor layer, while limiting as



35 polishing step, the defects generated by the polishing operation may
then be devel oped on a.smaller scale. According to another vari arttoblele 2002
support substrate covered with the sem conductor |ayer may be stored or
delivered, for exanple to a sem conductor . 7 Cctobex 2002 _ 7, _ conponent
fabricator, with a protective oxide |layer which will be renoved when the
treatnent of the substrate is continued. Other aspects, objects and
advantages of the 5 invention will appgatL on reading the detailed
description which follows. The invention will also be nore clearly

under st ood Wekh tahe pristidflet el afpmRRCRT tdefidte sdriaWirddaced Whikeh: -
Figure 1 Sho@ﬁedkﬁgéégfﬁgééﬁgldéethe steps of 10 an exanple of how the
process for treatihg seniconductor |ayers is inplenented according to the

i nvention: - Figure Phesewohdafitagr aneofadniadeshpby ofitiowe t lef t enperature
to which a spbsieake £srheatddivari @s ddbshirdtidndddmg laltRdd §8Midonklétor Pr OCess
according to the. present invention - ﬁ%gg&g ﬁ}shoms a di agram of anot her
exanpl e of hdWef he of &hyieasheons o 1 FckhiRRPEZAD L fnaf boqmpripes sedalioningi es dur i ng
[ tsht r e‘aéI mentg f@mp‘{gloalq.@@% RYEOT inige duffac@f thedarsr e@ﬁf\&ndmmmd ony - Figure
4 shows diagrammatically the steps the prj or
treating subdbeplaidaipn, TW@QWE eOSélPsgiléFﬁ\gglf\@gﬁgﬁ)g&% 85l ect (r%ér??é:ésseé
industries; amgerh saidé@iidonddtas yes witralgraaitnaidedalerl yorming step spsmied o noot hi ng
a cl eavage syrtace usi t he SRR FaBt df helsBRicoiIM@BAy@N. Accordi ng
to a non-1i mee}%Pgt%@)‘?& %?eeaé‘f‘e%é%&tg‘ﬁ'? process according to theﬁi nvention is

i mpl emented, 30 illustrated in Figure 1, this is carried out on a wafer 1
whi ch conprises a sufpért SEBEEFPIPR 2 TRAFEF e H NG 6 bakiger 4,

t oget her w t hsanitsridmbtoxi dbayert erdrayet Slgdsity. ofia) .ofThiitspr f&ess” conpri ses
a step of form@?l@ 5 YA oaX kdembaY ein | n o Qaly ts%rJi%th $iAdcon oxide
| ayer 6 (Fig. Ib), an annealing step and, a deoxi datii on step Elg. lc) .
During the st®pPofrats Mivy @™ RUrs acal bkt JuRPdratehe SFI fcokaeki de | ayer
6 devel ops inothe semdconvabkeing@002ayelks,Vvi cdmitglet the i Bubketaserface 8
o Lhe Stk CoBoh¥ELsly i dRlIRLLER oLcAuouiace (! de QKL IRy be
carried out using a d} process or a wet process. ﬁS|ng 57a dry process,
the surface oRPURrisiRd AHWBEREF, oFfoP2E&ANDF cCOMBRPICBESI A§ VABLOMKSer 1 in
gaseous oxygeBtalfsbngn achveiir Habeéssatidme surface oxide |ayer is forned, for
exanpl e, by neans of t vapeur r qf.er , forpning the
surface 10 oxide |aye¥§a§ﬁ“&h§9aﬁﬁ$§pﬁﬁ' ?9&% g%gﬁﬁéﬁgggggésggggﬁgding to
the inventionhave deddipkegstemboralisy TASo YPr & ebabt yfey hkerenpérature at
whi ch the surtdeeonsi.de |ayer is formed is between 900 and Z000OC, since the
formation of a surfacegy] dey| WA HYRALCHLEUEL JARE 1o/ Qpkhe SO

structure the |ower its tenperature. .the ot her , anneali ng step
i s advant ageodSIEnEdPRy e@Ro ¥ idshdwyerodfctormed on the surface of

the semiconductor layer. This oxide layer protects the

rest of the semiconductor layer, during the annealing
step, in order especially to avoid the pitting
phenomenon. The oxide layer may be formed by deposition
of an oxide on the surface of the semiconductor layer
(particularly, but not exclusively, in the case of non-
oxidizable semiconductors), by thermal oxidation of the
surface region of the semiconductor layer or else by
deposition of an oxide on the surface of the
semiconductoxr layer followed by thermal oxidation of
the semiconductor through the dxide layer already
deposited. In all cases, the oxide may be composed of
elements in the semiconductor material and of other
elements, such as nitrogen, etc.

The combination of the step of forming a
surface oxide layer and of the annealing step, in the



'I't is preferred to formthe surface oxide | ayer using a wet process, since
it introduces fewer defects 20 of the type of those already feRcitoked. 29Ra
wet process al so gives higher rates of formation of the surface oxide | ayer
than the dry process and nmakes it possi_bl§_to mai nt ai n reasonabl e ki netics
of formation of the surface oxide' layer, while still working at | ower 25

t enperature. éfgct,%%%bla%cot}%ﬁ ea?lng%aﬁl%é)%f s h%%%edlgtg%ﬁs%rm_eerature

of approxi mat Wtha in" a non-oxi
at nosphere, fim epamhieulami ttogenginfioargon,thet c.b@sdshgwn unrteﬁaf@ﬂee 2, a

surface oxide,lpysln Mt 30 DEAILBRANALDENT Fodf St ALATPERLUr & Yl !

950C, with annealing at a secon enper at ur d at sone
cases, the wa$epstiraby, bepravertirg athenfamakieonf appasdanis y arzboC.
It may even Pe € ’ﬁ@gﬁgl 19y exai@! e ddindiden t 0 oHt abijliiczg ypndi ng
interface 10 %t wee;b(é ur?e -oxide layer 5 ané]the supgért- nngsltejcbstrate
2, to carry ofef ‘%‘Fﬂ?% anneal i ng at even higher tenperatures, but undesirable
7 Cctober 2002 ﬂ&f:e@trérnaycreél §€epSU:Cﬁ"| aﬁnaatlahbgl Ct lg@Nisaistald tens
coming fromthe, anne%lln(?5 eqﬁg % e | e. i_(trat dint
diagram in Fi§uFe® 3 ackoral é} onBS8Lr | S?Wécgﬂ WEeF ay

5 al so be fortued, décﬁecexsargﬁrmrahﬂd r@urinegpbheepocfemu?a n:gtepe ttenpdreat ur e
of the s tr anneal t ure
hold is ::i?f“gédﬁ 8a£]'€'8n %Eﬁ ﬁJp msnt at |rgr‘Fﬁre§arrp es |¥F g)trat tggﬁ%q:rl d

Fi gures 2 andtBeapuneaiénpbeerbdry, hehecanripdbiodr iPrgat ﬁém§u1ame§’céltoX| de
| ayer dl S c?r ra edfﬁﬁbﬁ%ﬁﬁ%@ dHlQ:r@%b'?' s@BRe&hiaty tsl{@pcﬁﬂ@f:gi déki\&%\/c@t e
according to anot her wa i m ntin process, accordin 0 the
venti on, | hRUEhy e FORCH O e AT or S 18- DB TEREA i out
bot h during ttike plkasd cafndwitomglapert eimeirrag utheofstédre subsfoamingndc
during the beQuPPénghOf ”‘e ape ‘?ca'afr'ég ARG I4p 0By RLSQD g)o%';l’l'br% yt'cb

carried out durlng he anneallng phase;
i ntroduci ng afeemerad Q}uaml lyyer am 2thoxbdrfpag gqaﬁs &ntS@mtlh—‘@nahlrMH ng

at nosphere. Pyglgr abwthbht' Sdsaﬁsteéaqmg i En%&!@gs%n‘éay lttb,at 1t af orggat i on
of the surface 0Oxide §'¥]6 is conpleted before the end t he anne Ilng

The deoxi dat i SATREER: | reﬁ%ﬁ%&?"baﬁ‘?ecﬁ%%%ﬁ |ﬁﬁ§?9?’ﬁ§efihé: 1
in a bath of hlydr ﬁfabll&lhlgc @& i the Weetli cexdiukitbs gmmia:siél cbn/ smnlne(airl_ml de
etchi ng %' ec%i LLY-4¢T e€%aﬁp'{cséogft{i§§%' | cat ggpoﬂ etp@e EQE{SQ&%HO’“% be

expl ai ne bel i n"tthe cton Snart r ocess I'S process
i s used here thef fbrineationSAE sanuemddes. lagemppe .theTh%mpf@%%sS)fad@tﬁ di ng

to the inventgR; c8aqdEE6Y! bféiyépoveumrgaylee 5864486 wt shfi Rridugand at
a tenperature which are such as to 35 reinforce the bandi a%lnterf ce 10,

bet ween t he bﬁ?Y%HoxFBBtPéﬁ}ér EeYRY t AETEGHSor fTEGEst FREEF 1%t Ahed after
t he process ishusacat egide Hiagwenre Avas edm $ npéeneahadal ed’ pedicabetro 2002

- 10 Accer dl?g t?oH&a% 508? She o con wafer 3 covered with a
buri ed- oxi'de layer "1s subjecte rogen ion inplantation, fox exanple

using a dose of 5 x 18¢6okdivmpR toata mm}t ¢h Bhei pplgeisat e osHa a2 5
| ocated at a defifgd dapidn{fdn, 4@le %E&éeé@'&ﬂﬁﬁi%‘s t@f@éflmmfer

3 is brought into contact with a support substrate 2 Flc(i) The
assenbly, conpRPeEAYNEhStER i cBdn dREPCaF iy TP sdPpdtt G’sﬁbEf’r dgye j s
then subj ect ethéo a:xlrceeat nmayesco stemed@pabhne ofhé al Isamifaeseparat itdie from
the sili Qn waf er |an antation zone 12 (Figure 4c). This step is,
f or exarﬁc)‘3 %3’?‘??89‘188?0&1?% gi*'ng the assenbly conprising the silicon

waf er 3 and t he suppoRtcsuhinkat ee® t anathemperainirantwhi chhdepgndscens t he

according to the invention comprises several steps of
forming a surface oxide layer and several deoxidation
steps, at least the final step of forming a surface
35 oxide layer being followed by an annealing step.

According to the latter two variants, the
process implemented according to the invention makes it
possible in particular to thin the semiconductor layer,
to remove part of the semiconductor layer containing a



15 inpl antation conditions and which may be as high as, approxi mately 600C.
According to a variant, mechanical stresses are applied in cohifigtaaien MG
the heat treatnment or as a replacenent of this heat treatnent. After the
sem conductor |ayer 4 has been separated_from 20 the wafer 3, a support
substrate 2 covered by a thin silicon Tayer 4, together vvith a buried oxi de
interlayer 5 ,is obtained. The fre surfaeof thi.s silicon S a

cl eavage surf‘é@g "ﬂon??anaEbﬂEtl‘?ésdﬁgéé%§ar?/r fedﬁeexﬁﬁpllée%‘é %'235

pol i shing theoaghaeage s:)lf.rfeme Muo:rfalcm orcder the preawent. timhd=r matineon of
eIectrlcaIIy active defects rry aste .Of st iIizin bondi ng
interface 10PX?PHF §Ssta?ocf??]§%%r?%n 6’?\& nex Vt?y éLr?r{leaI n%v?ﬁe Sbst%reate at
a tenper at ur pactdsalaxllo 1u,€)sé)ﬂ,11fowhex1anplaeite'lihe bheealiimpd-ars: adairari ,ed out
in an atrpsph nt ng on Sxi dEgLng 935, nﬁi’ﬁqﬂ rgon.
A prior oxi datglhgr%ﬁg adllms t gzra%#’ p%g% ably car rllaed out el nt edarfeecgl on of
950C i n or dePTregeEEr mldin bxi @éﬂé?@r 80 ﬁ?th@r iced hangyr ofacremege3shg | i con

llayer 4 duri @erfthl sidabivdgatben aneealingd.arfdtalod hi si aanealiihng,tHde
silicon | ayer .4 undergoes a deQX| dat i on ste |ntended to renove the

protective okt §8VREFerz e (¥hés: ARt 2802 acfl COBLAHNIZ 9N ISRYFOY ocess
il lustrated hymbeguref 4dafecils)eadlyd desar ifted ovhebe rmreﬁentat isdde t he
first exaimp gﬁeafter Ieavage he %I eavage s surface sili n, | ayer

4 is too Tou and %° 1 efini ns subj dcent. to Thr ft%’l“% é:gm fte 14,
a di sturbed zdﬁevaeecoﬂﬂeeqomru@ti@thé semarcnifigcpadt solfrftaw@ iomlq‘mt ation

zone 12 (Fi 945e8:530andoabl. dhe pROCESEmACSGL S | OLAfE: | VARL 0Ny irey

therefore be carried out In order to renove S dlstur ed zone 16 10 and
to re-establ PORSAPLEi t dbPe PIGRnesthe AcEsrUPREkEO tHe t BchmPshing he

pr:_or hart tbp&@a@ﬂ@lhaltbpﬂitéégfcaf‘lmﬁﬁ Qlyt blélktaﬁbémtﬂfﬂé gechadiqeel of )

pol i shi pol i shin not . conpl et satisfactpry,si.nce it has

t he dra\r/%ackgvﬁllﬁbé ﬁPFGﬁ& ab‘g%ecgg pﬁeo}clggs ri%cﬁ%%b?%]r nd$% The

i nvention remggeegs t@e::rab;: hardengda smmed i ci attcsurﬂ@henoxmdremm/ae]r- The
silicon | aye [ iodi at; tre nt ne 4fs t Gl ques
expl ai ned ab('E)n\(/%ha?lrJf(;‘):)(‘%lrldeﬁ“)chL %}grl{rhean %)XI Q?a HéEQ?EB dgl |s oxi de 20
| ayer 6 develcbsslllsﬁrblhe MAX| rhey addede E‘Peavgge §EP1"&@e1514°é’rﬁf +t heln

Inlt erface beta\aeeelbmle Oxheet;ﬁﬂ%ﬂlel@l beaeeaadyamuwéo1trheldelat][bpf t1 Ze
silicon, esgively s [ rou avage surface
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i nvention isankdemare r iced tdgtal Tae (thledetlhaylene&is i oft @t aenimslintd be
chenical 1y ( reh@ved®DncrEYsd8y ghd Srdrb tALS §RSCrende R’ d8r i r enove

from one thousandegggstrorrs to a ewt ousands 30 of angstfons, the wafer 1
is imersed PRIASIAngr SbephjdcsasSSc Blid Bat I‘Fl'f%rcasﬁe\ﬁﬁﬁefﬁk%]slyl n

order to car WheBUltHdi hiaknark Gfo the ReRRReS asEopdilaghtiagt heeddhveant i on,
the inpq glp@aramet [§.2%¢ t.he_tenperatu t he oxi tlonﬁuige the 35

oxi di 2 CUBF ofPBRe AMfosPRETS SRAYPREKSxJEH Koht 67
paraneters rré.)aclke of| Irerm‘tidmitm:lllﬂ'w dnnekies tplold sddplg caesahtefl -Ine-

process accory t e | ayer
very repr oduc?jlglqg:l%%ﬁ hfeljl S ggléﬂﬁl@ IeX|VgBaAV?[g gfgg a?n%%rdtf’ 8:?% er
2002 12 is @eﬁsummsw endame&mlet usald S rbe e Predacid i tr-ocBRRIr es

for the fabr'a@%’fah@_%g‘éfs CFPPHERi 8gf ar shﬁ%ﬂ‘h@‘iﬁ@' BUHTRNC o iHlISI 4 Yo r The
process according to the invention may also 5 i nclude at | east one step of

form ng ¥ sutface WAxRANES er Wakh attheeasﬁr‘b?%s%ieoﬁFHSFPléﬁgstéﬁ’, &h¢ east

one anneal i ndn¥e@t i@l NG LRI théde pote abbkerpptechanald, stsdmaef iftprmmsa
surface oxide,layer sp as tqg heal the defects ner at §d bt);% &ltep or
co

steps of forﬁltng %?lsibbgﬁl deq ayEPME¥epr dWA St Slur £ 88 g td
anot her vari alemldolmehmtmeshge@or mmgthmst Imlm\m@tlim conpiliezesl Sleyer al

Step of formeSaRatiY aBl o ARG ATAC 0 g F ORF BetiBy® an 26 andba g
st ep. 35 polishing step, the defects generated by the polishing
operation may then be developed on a'smaller scale.
According to another wvariant, the support
substrate covered with the semiconductor layer may be
stored or delivered, for example to a semiconductor



'The: abovenenti oned steps of formng a sacrificial |ayer may be conbi ned
with a polishing step. This polishing step may or may not be7aPcépbere2002
steps of formng a sacrificial layer. The conbi nation 20 of these steps may
be used to renove part of the silicon Iaé.er_ havi ng a hi gh concentration of
crystal defects, these being, for exanplé, "in the zone disturbed by the ion
i npl antation. This caonbinati.on nmay al so be used to yeduce the roughness. By
ViTtue of thEBPRETHat (AP Tcr Ml of SRFPREETORFdeO¥E0R: LAKPDT 1 he
deoxi dati on wHithhiwilit be asemevatiedwhthe phki shiregtopertat ich nelye t hen
be very substa“ﬁ)ti al Itxr/ short er. and éheref ore less liable to danmage the
silicon IayerS STERYS &P S EFH%F 9 he formation and renoval of 30 a
sacrificial surface cthker | appectist, | sbjecesefdrett adyasitage st hefr otigdness,
di fficultsto deareass by ahiam cabieehani gal pelishipo. pas aldeagy: bgen
reduced td aTar ge ‘extent. "According to an advan a% ous variant, a step
35 form ng adaadrad inn dehigherfalsdaws  ofled Bpventdemeabihy $d69 whech
anneal i ng healsrd hel def egt anagrgkabad WAk Nehe FOIABbFORLY fdee Seridase
oxide layer and stabjlizes the bonding interface 10, a deoxidation step is
carried out a2 dme @B I hg'P final 1y, 7 Cctober 2002 - 13 a
short polishing step -altroyérd he sRAwWet idiragranmatgluzadssy t thée sa@py eded. | n
general , bhe rocess according tq the invention is inmplgnented in the
context of protesSBeBhfesi difed (WY randter IBRSSDF mteri arscontdYa
support substgetiecchd Brnert - Qatyéret ci¥y. inpldmarefad e asmorsking ktei nflbece t he
interface V‘h‘irxﬁ/éﬂ'{ﬁciﬁ;t erials are bonded to the' support substrate 2 and/or
to renove a layer in the vicinity of a highly disturbed zone 16. The
process 10 accordi ng T FiHere i efleBh fsdapgdamnplfednea@nnt & f cbPvext of
processes desitgeteinpepheduee t90 wisi chChUrADH (X i Smielat@dt , v@&ELed Or in
t he contgét of t.he use of . these structures. It then_serves to

c h %[hi n,_or

oxi di ze a>si ITHoM'] ay&”® 4 ﬁe{aﬁgﬁp dr3¥atd cBHATSScr 85SPRG PRe 18 16V of
defects in tipresait conwémybon4. Again, the process according to the
invention is advant age sed f.or ] Lee y c at

| east part of the surfg%%é%¥gt%esggr‘f‘iscoér?dggtag)rihhﬂay%? ggoggg\%wgéti%%éﬂ%een
descri bed abas¥fe hevwt fhecdsamrgratureohomiisd ta afybssedteo it Hagated

sem conduct orgar f&PeQhgihYy Sitd COPeSOMPRUNEY HICHr86eSh CacBidlr@iiRf Cro The
process ‘accorqjée{l to the jnventjon nakes it possible to obtain SO -type
sem cond@ft ortR& RIGIHRs IO IPREh the HF defect density is less than 1
defect/cn2 in a sem contligipes 4 agapowéd whicGse: dnimadkirnsslsl y sthesstapean @000
Angstroms. T cqQnrdi ta t i Nt ostm:}%q:sji' ossible to
obtain sem c%ﬁa‘g%:(?%'ggét rggc&?%e |ln&30§§}1i gﬁgakgg%tggﬁpluct or éa%/ee%). ﬁ:é}:havi ng

a uni form ty e t Migarakeofrorieer andin oL IREEHH PHECT oubpHeSkriaf e of
less than 2 iqad 7 COctober 2002 14 CLATMS:

25 - Figure 5 shows diagrammatically the steps of

of

smoothing a cleavage surface using the process
according to the invention.
According to a non-limiting example of how the
process according to the invention is implemented,
30 illustrated in Figure 1, this is carried out on a wafer
1 which comprises a support substrate 2 covered by a
silicon layer 4, together with a buried-oxide
interlayer 5 (Fig. la).
This process comprises a step of forming a
35 surface oxide layer in order to form a silicon oxide
layer 6 (Fig. 1b), an annealing step and a deoxidation
step (Fig. 1lc).
During the step of forming the surface oxide
layer, the silicon oxide 1layer 6 develops in the



'1. Process for heating a substrate including a bare sem conductor |ayer (4
on at least one of its faces, characterized in that it conpri’s r 200
foll owi ng steps: - form ng an oxide |layer (6) on the surface of the bare
sem conductor |ayer (4) by thermal oxidatgan, - annealing the substrate
havi ng sai d oxide |layer (6) as an exposed | ayer on said sem conductor
layer, whereivisaitkpxige Rayer {@{€iaD steprasecagri 8 odhebekorecbhe end
of the annealjn step, protecting the rest of the sem conductor |ayer (4)"
2. Process a @i ng"to Aaim1, characterized in that the substrate is
anneal ed in an at rmspheé e feematishnmp At al eagifaeee dwwhdoXildiyzirngngasbeand
preferably a(r]g Process_accordi ng to one of the ﬁrecedi ng chgi.ms,
characteri ze ?W%%%to‘tlﬂeuﬁﬁﬁgaﬁ‘l 45Ys é:ﬁc’iefscfrrrlaed" tP¥37e35¢i né*8Ad at a
t enper at use vahl dhyalpe:o&:wzh; t hietie t lsarcfaxcet axidéf etagegener afexhned, t ier

sem conduct or (4)..by L0 he, syrfa e r (6) axe
heal ed. 4. Pr%}f:ae g[%cc{ob rdi rl?geg?:&n ne n‘ﬂ%£%%e§1ed:ing g:%)réxll;g hgyﬁcf‘erl zed
inthat it cdhpinges, wattprot:hesanﬁét@l iswgr fstasp, oxi dfeoka Yiex | bA §oepedn or der

to remove thegoxide,hayer §§)mé9ﬁgegf0{;}a§:g§ §Hf,ga§e of the sem conduct or
| ayer (4). 5- Process_accordjng Claim4, characterized in that it is

used to thin the sem %B%G%E?Biyt ay‘é’?e(éﬁte% PFr oLOFTIRG oL GengSHEEBRE of
the precedi ngoxidd MBlawenar anickr itzrd Iamrielaatlricjwe saipeabifng thkeppkdceskr i ed
out for atine and . at a ten?g‘rature \A? h aareesg ch th?t Eondl ng ;nterface
(10) between ¥f&’ SRS orffictE | 3YEFT AT  aritf 2 S5OSO eSunSEFRPEAL

rei nforced. Alfropesfeaxabdydi nghe otempeqrfatub:e Eecetich dile rrsurface

char act eri zechd il ol bl GQUTHd 56 SEY ChBLwech 000RETd 20080 °c 1551 5kEPS Of
form ng a surface oxi | ayer severa déoxi dat1 on st epS, I"east
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anneal i ngsst efle oot £ Qﬁeeﬁeaeeqr @t&@i&t&@ tHe thewer ecedi aeﬁbaw&ure
characterized_in_that b B e co risesa subsequeg gglls
Fhg Zh

step. 9. ProcsthtceF SO of eSO XARFALREPPIEd i n
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rai sing she pd @RS &0Q4ny 1% flexrg%?r%ﬂlb%r(aftutrfée ﬁéli?ét ragt e9t5@°tc?e
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uc

2000 Angstrons. or ruc ure produced
process accor%ﬁm@alm@n@tofe\tm higbedi rempeyatiirern clh‘ata@ndﬁlsz-éfébll# t hat
t he sem conductor layer (9) has




"both a uniformty of thickness of better than 5% and an rns roughness val ue
of less than 2 nm . Al FE Al Fl.A3. Ah@. As. A& A Asr. ALr. AsL. A9.7AOSSTbAE. ZOR2
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,&10@6/&T()!ﬁhelacﬁﬁﬁb@&ﬂhé&lSng step starts. However, according to

another way of implementing the process according to
the invention, the formation of the surface oxide layer
15 may be carried out both during the phase of raising the
temperature of the substrate and during the beginning
of the annealing phase. It may also be entirely. carried
out during the beginning of the annealing phase, for
example by introducing a metered quantity of an
20 oxidizing gas into the annealing atmosphere.
Preferably, it is carried out in such a way that the
formation of the surface oxide layer is completed
before the end of the annealing.
The deoxidation step is preferably carried out
25 by immersing the wafer 1 in a bath of hydrofluoric
acid, which exhibits good silicon/silicon oxide etching
selectivity.
Two examples of application of the invention
will be explained below, in the context' of the Smart-
30 Cut® process. This process is used here to fabricate
SOI structures.
Example 1: The process according to the
invention, as described above, may be carried out for a
time and at a temperature which are such as to
35 reinforce the bonding interface 10, between the buried-
oxide layer 5 and the support substrate 2, obtained
after the process illustrated in Figure 4 has been
implemented.
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& () D\K9O <Mydrdq oo WhpIBHIY Grl) 445 080k (MsERION Cidde SBYI0N &
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10°° 1 30400%° & A& K é%?o‘va‘& PO bW B yrgeept féb/ %“91_03/& () s/
10%&'()'FG 100@:48ed! at a defined depth (Fig. 4a). After
implantation, the silicon wafer 3 is brought into
contact with a support substrate 2 (Fig. 4b). The
assembly, comprising the silicon wafer 3 and the
support substrate 2, is then subjected to a treatment
10 step capable of 'allowing separation from the silicon
wafer 3, in the implantation zone 12 (Figure 4c). This
step 1is, for example, carried out by raising the
assembly comprising the silicon wafer 3 and the support
substrate 2 to a temperature which depends on the
15 implantation conditions and which may be as high as
approximately 600°C. According to a variant, mechanical
stresses are applied in combination with the heat
treatment or as a replacement of this heat treatment.
After the semiconductor layer 4 has been separated from
20 the wafer 3, a support substrate 2 covered by a thin
silicon layer 4, together with a buried-oxide
interlayer 5, is obtained. The free surface of this
silicon layer 4 is a cleavage surface 14.
It is sometimes necessary, for example before
25 polishing the cleavage surface 14 or in order to
prevent the formation of electrically active defects,
to carry out a step of stabilizing the bonding
interface 10. This stabilization is obtained by
annealing the substrate at a temperature close to
30 1100°C, for example. The annealing is carried out in an
atmosphere containing at least one non-oxidizing éas,
such as argon. A prior oxidation step is therefore
preferably carried out in the region of 950°C in order
to form an oxide layer 6 interded to protect the
35 silicon layer 4 during this stabilization annealing.
After this annealing, the silicon layer 4 undergoes a
deoxidation step, intended to remove the protective

oxide layer 6.
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in order to form an oxide layer 6 (Fig. 5c¢). This oxide
20 layer 6 develops in the vicinity of the cleavage
surface 14 and the interface between the oxide and the
silicon advances into the depth of the silicon,
progressively smoothing the roughness of the cleavage
surface 14,
25 An annealing step in accordance with the
process according to the invention is then carried out.

The oxide layer 6 1is then consumed chemically
(Fig. 5d). By way of example in this case, in order to
remove from one thousand Angstréms to a few thousands

30 of angstroms, the wafer 1 is immersed in a 10 or 20%
hydrofluoric acid bath for a few minutes.

In order to carry out this variant of the
process according to the invention, the important
parameters are the temperature, thé oxidation time, the

35 oxidizing character of the atmosphere and the oxygen
content. These parameters may be well controlled. This
makes this application of .the- process according to the
invention to the formation of a sacrificial layer very
reproducible. This process is also flexible to use and
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annealing step being carried out after the final step
of forming a surface oxide layer so as to heal the
defects generated by the step or steps of forming an
10 oxide layer on previous surfaces. According to another
variant, the process according to the invention
comprises several steps of forming a surface oxide
layer and several deoxidation steps, each step of
forming a surface oxide layer being followed by an
15 annealing step.

The abovementioned steps of forming a
sacrificial layer may be combined with a polishing
step. This polishing step may or may not be after the
steps of forming a sacrificial layer. The combination

20 of these steps may be used to remove part of the
silicon layer having a high concentration of crystal
defects, these being, for example, in the =zone
disturbed by the ion implantation. This combination may
also be used to reduce the roughness. By virtue of the

25 formation of a sacrificial suxface oxide layer and of
the deoxidation with which it 1is associated, the
polishing oéeration may then be very substantially
shorter and therefore less liable to damage the silicon
layer 4. Carried out after the formation and removal of

30 a sacrificial surface oxide layer, it is more effective
since the roughness, difficult to decrease by chemical-
mechanical polishing, has already been reduced to a
large extent.

According to an advantageous variant, a step of

35 forming a surface oxide layer is followed by an
annealing step which annealing heals the defects
generated by the formation of the surface oxide layer
and stabilizes the bonding interface 10, a deoxidation

step is carried out after this annealing and, finally,
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roughness to be completed.
In general, the process according to the

invention is implemented in the context of processes
5 designed to transfer layers of materials onto a support
substrate 2 (Smart-Cut®, etc.). It therefore serves to
reinforce the interface where the materials are bonded
to the support substrate 2 and/or to remove a layer in
the vicinity of a highly disturbed zone 16. The process

10 according to the invention is also implemented in the
context of processes designed to produce SOI structures
(SIMOX, Smart-Cut®, etc.) or in the context of the use
of these structures. It then serves to thin or oxidijize
a silicon layer 4 without dramatically increasing the

15 level of defects in this silicon layer 4.

Again, the process according to the invention
is advantageously used to form an oxide layer 6 locally
on at least part of the surface of the semiconductor
layer 4.

20 What has been described above in the case of
silicon may be transposed to other semiconductors,
especially silicon compounds such as SiC, SiGe, etc.

The process according to the invention makes it
possible to obtain SOI-type semiconductor structures in

25 which the HF defect density is less than 1 defect/cm® in
a semiconductor layer 4 whose thickness is 1less than
2000 Angstroms.

The process according to the invention also
makes it possible to obtain semiconductor structures in

30 which a semiconductor layer 4, having a uniformity of
thickness of better than 5%, has an rms roughness value
of less than 2 nm.
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CLAIMS:

1. Process for treating a substrate including a bare semiconductor layer (4) on at
ieast one of its faces, characterized in that it comprises the following steps:

- forming an oxide layer (6) on the surface of the bare semiconductor layer (4) by
thermal oxidation,

- annealing the substrate having sald oxide layer (6) as an exposed layer on said
semiconductor layer,

wherein said oxide layer forming step is carried out before the end of the annealing step,
protecting the rest of the semiconductor layer (4).

Process according to Claim 1, characterized in that the substrate is

annealed in an atmosphere comprising at least one non-oxidizing gas, and
preferably argon.

2.

3. Process according to one of the preceding

claims, characterized in that the annealing step is
carried out for a time and at a temperature which are
such that the crystal defects generated in the
semiconductor layer (4) by the formation of the surface
oxide layer (6) are healed.

4 . Process according to one of the preceding
claims, characterized in that it comprises, after the
annealing step, a deoxidation step in oxrder to remove
the oxide layer (6) formed on the surface of the
semiconductor layer (4).

5. Process according to Claim 4, characterized in
that it is used to thin the semiconductor layer (4).

6. Process according to one of the preceding
claims, characterized in that the annealing step is
carried out for a time and at a éemperature which are
such that a bonding interface (10) between the
semiconductor layer (4) and a support substrate (2) is
reinforced.

7. Process according to one of the preceding

claims, characterized in that it comprises several
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deoxidation steps, at least the final step of forming a

surface oxide layer (6) being followed by an annealing
step.

n

8. Process according to one of the preceding
claims, characterized in that it furthermore comprises
a subsequent polishing step.

9. Process according to one of the preceding
claims, characterized in that it comprises a step of
10 implanting atoms under one face of a wafer (3) of a
semiconductor material in an implantation zone (12), a
step of bringing that face of the wafer (3) subjected
to the implantation into intimate contact with a

support substrate (2), and a treatment step capable of

15 allowing separation from the wafer (3), in the
implantation zone (12), in oxder to separate a
semiconductor layer (4) from the wafer (3) and
constitute the substrate comprising this semiconductor
layer (4).

20 10. Process according to one of the preceding
claims, characterized in that the semiconductor is
silicon.

11, Process according to Claim 10, characterized in

that each annealing step is carried out above 1000°C,
25 and preferably around 1100°C.

12. Process according to either of Claims 10 and
11, characterized in that each step of forming an oxide
layer (6) is carried out at a lower temperature than
each annealing step, and preferably at a temperature
30 between 900°C and 1000°C.

13. Process according to one of the preceding
claims, characterized in that each step oﬁ forming a
surface oxide layer (6) is carried out before each
annealing step starts.

35 14. Process according to one of the preceding
claims, characterized in that at least one step of
forming a surface oxide layer (6) is carried out, at

least partially, during the phase of raising the
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5 oxide layer is carried out, at the same temperature as
that of the annealing, by introducing a metered
gquantity of an oxidizing gas into the annealing
atmosphere.
16. Process according to one of the preceding
10 claims, characterized in that the oxide layer (6) is
formed locally on at least part of the surface of the
semiconductor layer (4).
17.. SOI semiconductor structure produced by means
of the process according to one of the preceding
15 claims, characterized in that the HF defect density is
less than 1 defect/cm? in a semiconductor layer (4)
whose thickness is less than 2000 Angstroms.
18. Semiconductor structure produced by means of
the process according to one of the preceding claims,
20 characterized in that the semiconductor layexr (4) has
both a uniformity of thickness of better than 5% and an
rms roughness value of less than 2 nm.



