PROCESS FOR THE TREATMENT OF SUBSTRATES FOR M CROELECTRONI CS AND
SUBSTRATES OBTAINED BY THI S PROCESS 5 The invention relates to the field
of processes for the treatnent of substrates intended for the manu-
facture of conponents for mcroelectronics and/or for optoelectronics. The
invention also relates to the substrates obtained by this process. 10 Mre

specifically, the i @y@@kggangl @ﬁﬁsTﬁgA@mTfélﬁ|§Jg§T}@h@%€%@§S for treating
substrates which are sem conductin gﬁfor Qﬁr&pl e of silicon) or
L

whol Iy insul ating (\MéF:R@fé& BORECE AP 25V B§f a stack of
sem conducting or insulating 15 | ayerns. pRoexsgan be substrat es on which a
| ayer is deposited (for exanple an epitaxial |layer) or substrates
conpri si ng nonhonbgeneous structures, such as substrates conprising
conponent s5 or conponenhe pantsnt Bén rﬁﬂer:eams Itassti&dvfaimjeﬁ &t ggescdgsdshei r

preparation. 29 Th ret‘%’éb% 2 to‘é%r s%b%% @ ‘1 RLA edO'P trh‘%,hes‘%ng gee of at
| east one face of esé ’'su P tés,” a fj Io h, | east
partially, | sfacc@ne otfi tmmortﬁfntxsnef@nnp\@neneéeptoqm@ﬁ endt’hrs ffoerce Thi s

| ayer will ?ﬁ@ﬁé‘?@&&’%@fcéiemﬁ@ Q%v%@x%l%prﬁﬁbonre%?téé"mé‘d ngHAayer”.

The quality o s working layer and in particular that of its surface,
for exanpl e i AuPsERaLeS ohriMedy WYdiRuas®Sst-hat of the conponents.

Conti nualyg esearch i subghngp&af £ieth Opt die ﬁ%émr&xveretﬂa%e%uadd toheof this
wor ki ng | ayer document. W99/ 53528, for exag&st_r%a rovi des a polishing

process by \/\f'ﬂ”&ﬁgt R SRFPERSTT tRE dHEd ay i ¥Regd W%h a
roller, the r@haupna!seraanmﬁcw\mg:h {Boparatdrgdle t @it hissi lswdmgce.ortowever,
pollshlng resu in def efts, ch as _work ha denln efects |n t he

| ayer of mat eb%’g% unﬁnerlllyltnlgnq he&gol i ?ﬁgalplerfg e. qlA‘-’rl'n af 'm ot t hél invention
is to inprovecthposgdaldft yaofstidvks wér ksergi¢@ydbrcthowch on tigrswladfingough-

ness and jq t?égérgf %ﬁﬁﬁﬁn&éﬁt&ﬁp OfndetLeLls: on which a layer is
deposited (for example an epitaxial layer) or
substrates comprising nonhomogeneous structures, such
as substrates comprising components or component parts
at more or less advanced stages in their preparation.

20 There exists, over a certain depth from the
surface of at least one face of these substrates, a
layer of material which, at least partially, is a con-
stituent of the components produced on this face. This
layer will subsequently be denoted by the expression

25 T“working layer”.

The gquality of this working layer and in
particular that of its surface, for example in terms of
roughness, conditions that of the components.

Continual research 1is being carried out to

30 improve the quality of this working layer. The document
W0S9/53528, for example, provides a polishing process
by which the surface of the working layer is polished
with a roller, the rotational axis of which is parallel
to this surface. However, polishing results in defects,

35 such as work hardening defects, in the layer of
material underlying the polished surface.

An aim of the invention is to improve the
quality of this working layer both in terms of rough-

ness and in terms of concentration of defects.



2 This aimis achieved according to the invention by virtue of a process
for the treatnment of substrates for mcroelectronics or optoel ectronics
conprising a working layer at |least partially conposed of an oxidiz 5 able
material on at least one of their faces,,this process conprising: - a
first sacrificial oxidation stage for rermw ng material constituting the

working layer over a Tﬁ?étéh{ﬂ §Hrééﬁ§e\t@ac§8@§§d£’rﬁ e@&htﬁé'bﬁwé%@mrw - a

stage of polishing the face wh been bjected to the first
sacrificial oRVIFLTrEHEsCEge wess af%recté"rﬁi %’é%ﬁ“r"l‘%q aﬂ’f oXF R T BE St age

for again remlrngnﬂ@f@éwétms t uﬁ:n NG £ &1 SH i d alf@fnprQth@e ol i shed
face. 15 When a | ayer .of mater I’ISIfgxdefeCtS sts ove a certain

t hi ckness frofPEke"Sulp¥EE 8f ea§6b§ bt tﬁo%oiﬁ%a? sthctor
roughness, 5t hebﬂer S’ﬁateStalCa‘ll fbai adt oxedati anest age tiekias ifacpessitiis to
renmove said h| g @{) E_Qllg def ect-conprising layer. 20 However, this
first sacrifi OXI a age, which does not necessarily result in
the com pl ete rem)vai- of tfhe"S@ef sacrddmpradi ngpHidgdrongersdregld y fawes not

meke it poss'Qbﬁo@EBQe&aE r§gifgsh§9££at{ﬁgh$§é L oe .y gnﬂgéé Sffed he

surface whi ch has n su | ecte e first sacrificial oxidation
stage is thencegsafinl FyrEanpl Ehbnkeespyota il sbsgreftage which makes it

possible t@ obtain the desihgd b@ugmq%&m’g'h%%e%r&@ Sﬂﬁrdhflkfésﬁ'b@éﬂ datl on
st age subse- rTguentl makes |t Posm ana ngus to the

y
o e B st S orhe, POREE g iR i AR 3Gy nenet age has
i ntroduced defects anel/@r sBeondenaradefioial heotld®ciorcomydgd ngfdayer .

However, startlng this tinme from alpocl q urfa the ro)tggz%fness of

t he face of tR&%SUbstrare, Ja e itRe SEEST lngCI‘I I Cl aﬁkl Yoh st age,

is satisfactoep &hd pobnplaedbfecwth the use of the working layer in mcro-
or optoelfgtronic appkhgﬁtEQnﬁayer of material comprising defects
exists over a certain thickness from the surface of a
substrate with an unsatisfactory roughness, the first
sacrificial oxidation stage makes it possible to remove
said thickness of this defect-comprising layer.

20 However, this first sacrificial oxidation
stage, which does not necessarily result in the com-
plete removal of the defect-comprising layer, generally
does not make it possible either to sufficiently reduce
the roughness of the surface which has been subjected

25 to 1it. The first sacrificial oxidation stage 1is then
usefully complemented by a polishing stage which makes
it possible to obtain the desired roughness.

The second sacrificial oxidation stage subse-
guently makes it possible, in a way analogous to the

30 first, to remove in particular the layer into which the
polishing stage has introduced defects and/or the
remainder of the defect-comprising layer. However,
starting this time from a polished surface, the rough-
ness of the face of the substrate, after the second

35 sacrificial oxidation stage, is satisfactory and
compatible with the-use of the working layer in micro-
or optoelectronic applications.

The layer in which the majority of the defects

generated by the polishing are found generally has a



The layer in which the magjority of the defects generated by the polishing
are found generally has a 3 thickness of greater than 100 A Consequently,
a layer of material will advantageously be renoved, by virtue of the
second sacrificial oxidation stage, over ,a t hi ckness of between 400 A and
1000 A. 5 It is thus understood that the”invention consists of a

conbi nati on of rificial i j n i shi aas, c t hese
stages parti cité‘;it%g‘é’efﬁ o’?:h ré-icrg%vtrlalc%o ?]hoe(pgia'r f@é)%cﬁ% vvo&l(i ng F%ge]F
conprising awfexeasiiad ywhiphadvackageansbn be defeved, the vdrgseeond

sacrificial ogsdaihan sbaghqOorslonatiy HartyGicatRdhi NgtagEe speskfigally in
the repairing of the defects generated by the palishing sfage. This
process i s norel&fPgstagéohstraan ‘éoopgléf%‘ﬁi]f%nglpone. Thus, as indicated
above, thessecond 151sachisfi adrmls OxirlddsHbot agehamkeshdt pRSSHPIEntO
renove the re%i on i ntoo}fxthi ch éra?e.rp l.ishing has intro uced.dde.f ects.

However, furtFE@REPES i PakeEd™qY 4 B ST ot WErdE IR At fect s
of the polishippdishing istagkecaliseh idf tlterse istageelpdrviat ypdtdackin ayer of
20 defects at 4l1e SfRLLy Bl eRal B POLESDLNO, L ASECIIHLY LR Of dEf 1 O
renove it. Inpoint o Tlactf, a | engthy” po i Shi ng genefarly r stft¢%in a

| ack of unifoem tyexgesstiheéknebsghThrendesbdabtrmgeobecdrbscisncr eldse ngl y
critical t KC ‘mat efd:al, 4.0 V, 25 1 : t hus
as the po??shiré%é:%gltd agé%%ggg%gq _%ﬁ?grt.l%?h%sgﬁ@iﬁ%ﬁﬁéil% :‘?éfﬁle@%gse when
the thick- ne®dtiddbemMP&RovERCFALRREII501R0 PB® nhePEhr BRI t?n, the engt hy

pol i shi ngs sl gwrdewa tgggegge@@ltn}?ntm pdELsHImEesagand result in a fall in
productivity. The fi rtsré.SO sacrifticial oxidation stage makes it r]possi ble to
avoid these di sadvantdd8s BYOFFSfti g t 9550l iahanassody- iy 2o that

whi ch i s necepsdrightiagr adwae .t lEhug,oughnésdicstade abbve,fitst sacsndi ci al
oxi dat | ony gtage s ¢ont pibyLed noL. Losi giLl canthy. Lo, rempyi pgn e 35
part of the workKing lI'ayer conpriSing a’high concentra-
the region into which the polishing has introduced
defects. However, furthermore, it makes it possible to
limit other harmful effects of the polishing. This is
because, if there is a relatively thick layer of
20 defects at the start, a lengthy polishing is necessary
in order to remove it. In point of fact, a lengthy
polishing generally results in a lack of uniformity of
thickness. This disadvantage becomes increasingly
critical as the thickness of material to be removed
25 increases and thus as the polishing stage becomes
longer. This is in particular the case when the thick-
ness to be removed reaches 150 to 200 nm. In addition,
lengthy polishings slow down the execution of the
process and result in a fall in productivity. The first
30 sacrificial oxidation stage makes it possible to avoid
these disadvantages by 1limiting the polishing essen-
tially to that which 1is necessary to reduce the
roughness, since this first sacrificial oxidation stage
has contributed not insignificantly to removing the
35 part of the working layer comprising a high concentra-
tion of defects. Fufthermore, by reducing the polishing
needed, the defects generated by the latter may be

developed on a lesser scale.



tion of defects. Furthernore, by reducing the polishing needed, the
defects generated by the latter may be developed on a |esser scale. - 4
The process in accordance with the present invention thus nakes it
possi bl e, by a specific conmbi- nation of , stages consisting in renoving
material by sacrificial oxidation and'b% polishing, to obtain a 5 working

| ayer of inproved qua that is to SaY. MAIh a reduce ion of
defects and, in addit#hﬁ pﬁﬁ???%ﬂ]%ﬁnl agﬁFfacegﬁoug% gg&p%%ﬁ%
achi eved whi ievestapni mgua makeer mtsuliwtsmtl@ tﬂnyclme%zsecmﬂt‘amordplh rrum

efficiency. 19a?5t18npfcg€e§%aaggor9¢&9l§ € hNVENdPhd Smapdyaniaggously

enpl oyed to inprove t qualit ing |layer nede of oxidizable
mat eri al , sucﬁa§§lféFllﬁéor9XJM@ttlmns éﬁ@e blﬂt h8otipBingacri% i ePRR1IBxiIdat i on

15 stage C@”D%b%ﬁ%né ita?e@ of %b(é@blean Rhitike, oxhdiczakl eto nederiadh over at
| east a portion of hi ckness of thlséﬂg%?ct com risin terial and a
stage of deoRi dﬁq‘iﬁ?%f copeeRbERtioR Phu FSz e ’I'hénse%% brificial

oxi dation stag@tad\aaﬂ oﬁ@lrﬁﬁwuwyf@wprcbegﬁnasstagelef ioxi skettioredf the
oxi di zabl e mat Erhﬁ over. a certain.thi ckness of ch t he
S

pol i shing st afBihfs TS ddiCed® HEFECFE P @%ge o%c%éo;(lnfj%{ll orrof the

mat eri al thusopoxmdmzefifi@beBonsequently, the process according to the

i nvention; advant ageoug| y §985é§§5’aégoﬁﬁ9%é'09 bgf or %n@ggyfgneﬁ#§r t he

pO|IShIng stage, a stage of annealing ubstrate stage o
anneal i ng t headubstrgeeusdy Iwrdmvededtoutinpdoce the pfﬁlq]slﬁiyhgo§t @e, the

oxi dati on st%@k%gt hﬁa & Stna3RCT bl ChREaPXdiRd | A ttraG’ ,i Ssuch  as
advant ageousl y capabl ¥ form ng, before the end of this anneal i ng st age,

an oxi de | ayefidAFeR- pr otects the remminder of the substrate during at
| east a portion of In this case, the first sacrificial oxidation

15 stage comprises a stage of oxidation of the oxidizable
material over at least a portion of the thickness of
this defect-comprising material and a stage of
deoxidation of the material thus oxidized.

The second sacrificial oxidation stage advan-

20 tageously comprises a stage of oxidation of the
oxidizable material over a <certain thickness of
material into which the polishing stage has introduced
defects and a stage of deoxidation of the material thus
oxidized.

25 Consequently, the process according to the
invention advantageocusly comprises, in addition, before
and/or after the polishing stage, a stage of annealing
the substrate.

If a stage of annealing the substrate is

30 carried out before the polishing stage, the oxidation
stage of the first sacrificial oxidation stage 1is
advantageously capable of forming, before the end of
this annealing stage, an oxide layer which protects the
remainder of the substrate during at least a portion of

35 the annealing. In this case, the oxide layer protects
the remainder of tﬁe substrate from certain harmful
effects of the annealing, such as the ©pitting
phenomenon observed at the surface of certain

semiconductors when the latter are annealed under a



35 the annealing. In this case, the oxide |layer protects the renainder of
the substrate fromcertain harnful effects of the annealing, such as the
pitting phenonenon observed at the surface of certain sem conductors when
the latter are anneal ed under a 5 nonoxjidizing atnosphere (nitrogen,

argon, vacuum and the like) . This th?iﬁg phenomenon takes place in the
case of silicon in_ particular mh%n the, latter is bare that s tg say when

it is not covBPRAXHFLALIRE AEMQEPhETY | (0 &y, %B%Q%ngﬁfyupheéﬁﬁ%ealing
makes it posshbl aike)r.efmirs def ectsy bphegdrneabroutabyst béacexiigattiten. If a
stage of anneglingokhg SYnSLr ate Jos e 101Ca Lt Qe Afdidlelt e Rodishi ng
stage, the ox "33t 81 stage of 'the second sacrificial oxidation stage is
advant ageous| yheapadlsl etof shyr niheg, bef dFe e edeedd vhER &%i€8l iHg st age,
an oxi de I@ye%lghich protects the remainder of the substrate in the sane
way as was 1 escribed for the first sacrificial oxidation. The process
according to the inveRPreners FXVerRiaht addbusPPNEAPEBFed s nptlove t he

quality of a pweskbng | awer r@pde rof JeFeeitisal BMYWMt S aboluteadiy y the
oxidizable. In the continuation and in particular in 20 the clains, the
description "8%tHPLABMe" will be used without distinction, whether the
so-cal | ed oxi di zabl e Ifateri atags eafil| gnozadizabl eher swhstosidy is

oxi di zabl O her . aspect.s, _aj e hnventi i L
become apﬁ%reﬁ?r5ﬁe géﬂ?ﬁgaﬁkggdgﬁgi%%%ﬁﬂ%ggﬁisgﬁﬁggfoﬁkl i£%1§%ﬁ¥%$w. The
i nvention wilktagso b UHEieﬁeapdérs§@©diﬁi@ha¥eﬂéﬁéﬁ@éomo shpge 1S

descri pti on, aa%ﬁkg%sgﬁk?e%%@ia%ﬁ%“&f‘ Wolthihe appRdedege awnlgses 1N

which: - Figures 1 : present the change’in a 30 substrate (seen in
cross sectionfhd@r RAGERLENGr EARARNt 2NHGXAIE| FRYCENBRUFHERTO BTt het T ocess

according to tBesihB¥entyOn;the substrate in the same way as was
15 described for the first sacrificial oxidation.

The process according to the invention is also
advantageously employed to improve the quality of a
working layer made of material which is not easily
oxidizable. In the continuation and in particular in

20 the claims, the description “oxidizable” will be used
without distinction, whether the so-called oxidizable
material is easily oxidizable or not easily oxidizable.

Other aspects, aims and advantages of the
invention will become apparent on reading the detailed

25 description which follows. The invention will also be
better understood with reference to this description,
considered in conjunction with the appended drawings,
in which:

- Figures 1A to 1F represent the change in a

30 substrate (seen in cross section) during its treatment
by a first embodiment of the process according to the
invention;

- Figure 2 is a diagram representing the den-
sities of implanted atoms and of defects generated by

35 the implantation in a substrate prepared by one of the
alternative forms 6f the Smart-Cut® process, as a
function of the distance with respect to the surface

bombarded during the implantation;



- Figure 2 is a diagramrepresenting the den- sities of inplanted atons and
of defects generated by 35 the inplantation ina substrate prepared by one

of the alternative fornms of the Smart-Cut(r) process, as a function of the
di stance with respect to the surface bogbarded during the inplantation; -

6. - Figure 3 represents an organigramof the pro- cess illustrated by

Figure 1; - Figure 4 LspagdiagsapupiéSefiePrLsestgindiram oEross sesti on of
a substrate 1 mhlchézas been subjected to an oxidation stage in the

context of th&S§PodédUStYRFGEt PRI EYIWS Fiigure 3; - Figure 5 is a
di agrammati c represenPaanﬂrefa tibe ac hdwegyer dmmeat isubsd pad ser(tsaeion nin

per spect | ve) dyrLigcctheoReaend SagLiibelal gyidathon sLageofsihecprocess

10 illustrated Bﬁs uré represen e organi gr

second enbbdlmemamﬁoxhéaplgne§§am%01mlm@axﬁQﬂﬁ£Xﬁn0énmhﬂ1Pr0¢$@%re 71is
a diagrannatiglﬁg E?é%@&ab 0?1 rel9. the production of a capacitive
structure on a su strate %see |n cross section) which has or. has not been
subj ected to the secondF&geEef Pcilsl BoxdiRgTamnakidyer sRre R G HRteChith t he

process illusthat eghaleFiigure Sabst Figur @s@eﬂ'ﬁﬂrﬁgﬁﬁibé@aﬂré/ re@pEesent s the
20 change in a substrate, seen_jn cross,section, durin iits treatnent by

the techni que tRROWRRNY A GREE 13-LchRIdREION BFgEPe OF | P'S BFAGTEM
representimg tiheustkattacpydenguky 8f defects reveal ed by the technlque 25
illustrated in Figure 8._.as_a function_qf. the hlckne f aye

remai ning after the flrgfggfggé of *PAr Senféch§%que éﬁéf% ure 10£|s a

di agrammat i ¢ segpesentmbpdimeht thE cEhgedarasse @@g@rdﬁna sugsttb@e
during the squggntggnsacr|f|0|al oxi dation stage of the process descri bed

by Figure 6.
- Figure 7 is a diagrammatic representation of

15 the production of a capacitive structure on a substrate
(seen in cross section) which has or has not been
subjected to the second sacrificial oxidation stage in
accordance with the process illustrated by Figure 6;

- Figure 8 diagrammatically represents the

20 change in a substrate, seen in cross section, during
its treatment by the technique known as the Secco
technique;

- Figure 9 is a diagram representing the sur-
face density of defects revealed by the technique

25 illustrated in Figure 8, as a function of the thickness
of the layer remaining after the first stage of this
technique; and

- Figure 10 is a diagrammatic representation of
the change in the edge of a substrate during the second

30 sacrificial oxidation stage of the process described by
Figure 6.

The present invention is described in a
detailed way below in the specific but non-limiting
context of a process for the manufacture of substrates

35 known as the Smart-Cut® process.

A specific Qay of carrying out the smart-cut®
process 1is disclosed, for example, in the document
FR 2,681,472.



The present invention is described in a detailed way below in the specific
but non-limting context of a process for the manufacture of substrates
35 known as the Smart-Cut(r) process. A specific way of carrying out the
Smart-Cut process is disclosed, for exagple, in the docunent FR
2,681,472. - 7 it is a process for the nufacture of substrates

conprising a |layer or thi.n il - nd or 1@}& thelf faces.
According to one of |'E[g alqtserr_ldat‘ r%gé?(%%ns ftgﬁe L!EglteSr_nart-' t(r reproc'%:fess
conpri ses: - &ubshgetes COPPAASIAG & oyam @h aj fpLantfdtimorrk egghr under a

face of a senmcgRRALELOr onWBHEl o F -t19e St 28 bringing the face of the wafer
10 which has been subjected to the inplantation into intimte contact with

a backing substrate, ARBTIiRIstageNEf Ol dd\d Y TS HIMhe HeRel of

the inpl arg at spareegue® proessiercdmpiisnsf er, onto said backing substrate,
the portion of the wafer sityated 15_between the surface which has_been
subjected to the inplafit atisg?lg%nd Phe ih‘ﬂ?gﬁ?gﬂl%n r2g?Oh antf'in Ptder to
forma thin filmplentatiagerragfisemicdaduc ofaocn saf da baekiogndudisér at e.
The term "inp|gpLing atoms” is understood to 20 mean any bonbardnent of
atomic or ionic Spécies which is capable of introducing these species into
material wth a concenar&tiag® neki lrhrigdng heke $peei esf i khehiwafemteri al,

this maxiigim hgipg shhyatghRt QYKAYLT +JN Red deRbRWELD; ERSPEELotO the
bonmbar ded surface. The 25 atomi ¢ Or i1onic species Is introduced into the

material  wit ANRAMBRBr GNHRTENYIED & RPAS T i pthsdd adifound’ maxi num  The
i npl antation of the atogi etsgecbesciatty ¢ i Bdr Cah Hige CBEFE Eb PUL by
virtue of an_'gg beaT %g&anter ; an L pl ant er by |rrmse sion in a JlLé;lsma
and 30 the |ikBS THEIPBFAFACTERPhG" 18 URURY stQobFed° Hehn &M
backing substrate, the portion of the wafer situated
15 between the surface which has been subjected to the
implantation and the implantation region and in order
to form a thin film or a layer of semiconductor on said
backing substrate.
The term “implanting atoms” is understood to
20 mean any bombardment of atomic or ionic species which
is capable of introducing these species into material
with a concentration maximum for these species in this
material, this maximum being situated at a predeter-
mined depth with respect to the bombarded surface. The
25 atomic or ionic species is introduced into the material
with an energy which 1is also distributed about a
maximum. The implantation of the atomic species in the
material can be carried out by virtue of an ion beam
implanter, an implanter by immersion in a plasma, and
30 the like. The term “cleaving” is understood to mean any
fracture of the implanted material at the level of the
concentration maximum, in this material, of the
implanted species or in the wvicinity of this maximum.
This fracture does not necessarily occur along a
35 crystallographic plane of the implanted material.
In a specific application of this process, a
layer of silicon on insulator, also known as SOOI, is

prepared.



fracture of the inplanted material at the level of the concentration
maximum in this material, of the inplanted species or in the vicinity of
this maxi mum This fracture does not necessarily occur along a 35
crystall ographic plane of the inplanted terial. In a specific application
of this process, a layer of silicon on rnsulator, also known as SO, is

prepared. - 8 Severak way 1C§'Q¥oe C%T%V'%égéﬁvigéggée@%” Sé%a'&lcg’?ed? ng to a

silicon on insulator accordi ng mart - Cu proc

first way, itlp¥epossifhl esikigtons @Starrﬁpéu1ﬁ§°éové‘rCCQr§1|1PGcorFQNaf"e‘r‘*e on its
i mpl antation ghace-m;t® sr-bay&s. of insulating oxide and to use a backing
substrate, for exanple alsqQ nade of silicon, for the transfer cordi ng
to a second way, it i 8CpBELiRFetPo @ 1f€)“"r%F/ew%1Yt:oFrﬁl el RPER d%b‘fl ng

| ayer which i exbhnpnse,; fer rese thesiovneonawhdeki rom siwttrapEaﬁoa/ex@d W th
an insulati ng, | ayer. qr gnt,o a co Ietel trlanI a(t»r{ﬂg baclé {ng substrate
(ex.: quartz):. ﬂgco’rjtﬁ g toaa}'%ﬁﬁr vtkﬂf e ik possr%l &"o *45Rave an
|nsuI ator on bhekieg corhictade,wafe@r arxdmpde talarsf mada Icfyesibicemi s waf er
ei ther onto aghac g ate itself also covered with insulator or onto
a conmpletely ?%sghgtrtﬁé}{g%étrate After cleavage and transfer, an SO
structure 20 with a Ragerdirangberd edeeAne aaVacel'of lﬁhé?%eﬁ:llhl@g to

substrate;4s ghial %ed:dmbl@tlelga%nlé&?@ufcrt%gsqraf@qe Wicd his {ayes-
corresponding to a cl eavage surface. t hen "advant ageous tqQ use the

process in acéSFéSﬁc@l\&hﬁﬁ ke G é%aérﬁlqgnv%tﬁsrtd??tteo FRRIES t'eF RfYhness

of this 25 cl eavagatrsHgf aggeandrt hﬁttdﬁr’ssl&&mpieﬂeiﬁciﬁsml’aﬁh&; pacwsferred
| ayer. These def ectﬁ gan be reveal ed %v] various tech- niques (known as the
"Wight", "SecB8 SHRGC LRI A8t~ 9Y2EhM ques and the like, fromthe names
of their According to a third way, it is possible to

15 have an insulator on the semiconductor wafer and to
transfer a layer of this wafer either onto a backing
substrate itself also covered with insulator or onto a
completely insulating substrate.

After cleavage and transfer, an SOI structure

20 with a layer transferred onto a face of the backing
substrate is obtained in all cases, the free surface of
this layer corresponding to a cleavage surface. It is
then advantageous to use the process in accordance with
the present invention to reduce the roughness of this

25 cleavage surface and the density of defects in the
transferred layer.

These defects can be revealed by various tech-
niques (known as the ™“Wright”, "“Secco” and “Schimmel”
techniques and the 1like, from the names of their

30 inventors). Only the defects revealed by the Secco
technique will be considered subsequently.

Several embodiments of the process according to
the invention will be described below in the specific
but non-limiting context of the Smart-Cut® process

35 applied to the preparation of an SOI structure.

Such an SOI-structure is represented diagram-
matically in Figure 1A. It consists of a substrate 1

which comprises a backing 2 made of silicon, an



30 inventors). Only the defects revealed by the Secco technique will be
consi dered subsequently. Several enbodinents of the process according to
the invention will be described below in the specific but non-limting

context of the Smart-Cut(r) process 35 gpplied to the preparation of an
SO structure. Such an SO structure is represented diagram matically in

Figure 1A |t i6803k8iA8gOflayesbst malde lof WRIiGh coaMH iSRS andacki i made
of silicon, an -9- msgl ath)ng | ayer 4 de of ;Ilcon oxide and a thin
layer 6 of silP¥8R 8n°thdlhi Rf’nénz'?hq ¢ ating layer 4 is sandw ched
bet ween the backi ng Zhandindie dthing | dyeer6.4 Thss damidiathedy bStheyer 4 can
originate fromthe oxi.datign of, the backing, 2 and/or of. the thin_|ayer 6.
After cl eavagg}]gn a)i(rlanr%fgr ) tgréet%?lﬁnl a%/%sfe% 8I"1t oﬁllhse tl)ré%:%li%%“% t he
free surfate dbyehi § chnnolragenaéecéromspbadextidation| efiviye backawe 8
whi ch exhibits aa{‘]?ylgpneéﬁ \Q%echt?]tinlolé?egesg;re%gt%g eggggvﬁggrtgﬁg nor e,

over a certain thickness, the thin_|aye exhi bi'ts, fromt cl eavage
surface 8, a ft&gnshest odefidrd sthdn FR¥SE HePRrE? sthrebaskddgs Lr ellted

Cligri ntg t'hel StggéeOfsuﬂﬂlﬁ%@nb;T_E%@iﬁW?ha?d byydhe ecl @@i«’{é’%&rﬁ&@{:k(}g fol of
mat eri al , r _exanple) . se defects are represented in Figure 1 in
t he form of thﬁﬁﬁﬁgg SY¥REG G %I W chy & %d—st DEPHARRRSS Pt atF on and

cl eavage defedss d@dirdde generedu@an ofFurmleanicate, onogad cheavageatlef ects
21 is illustrated, diagrammticall.y by the diagramin 20 Figure 2., The
atons, for exggr%ﬂi?:]énﬁflgfoggﬁeat% )‘l’ %ir?ﬁ’legnt eéél1 W S t af 1O net S ar e

di stributed i plehvagenpdantfade ndl,er ical regithe of ciduftectesf aZ2surThese
situated at aggerkakn depth ih T 8sRy t N6 | nt at | fage 10.
Thi s surface qorréeg%oongs tod%%eewéc maxi mejt%tdl nqﬁye f);r oﬁ}ieg_ofgét%e] &t
concent r at i oniNPkRNBLNg aEHPRS nprdnb¥d Ghe t Abeanieyi dteasingf ¢fdtioh of the

di stance xsW hBtE@$RESt AR t&eahPId ANt eHebacckcrnenrdi sbpiOskhosg of the

Concentrationiy(xgiéﬁré qpl%gt€¥ke form of triangles. They will be

referred to below as implantation and cleavage defects

21. The generation of implantation and cleavage defects

21 1is illustrated diagrammatically by the diagram in

20 Figure 2. The atoms, for example hydrogen atoms,

implanted with a certain energy are distributed in the

implanted material in the wvicinity of a surface

situated at a certain depth Rp with respect to the

implantation face 10. This surface corresponds to the

25 maximum in the profile of the concentration N(x) of

atoms implanted in the material as a function of the

distance x with respect to the implanted face 10. The

distribution of the concentration N({x) of implanted

atoms about this maximum, situated at a distance Rp

30 from the face 10, gradually decreases from this surface

over a certain distance on either side of the surface.

For example, for an implantation of hydrogen at 300 nm,

this distance is approximately 80 nm on either side of

Rp. However, as illustrated by Figure 2, the maximum in

35 the density of defects D(x) as a function of the depth

x from the implanted face 10 is situated at a distance

De, with respect to this implanted face 10, which is
less than the distance Rp.



atons about this maxi num situated at a distance Rp 30 fromthe face 10,
gradual |y decreases fromthis surface over a certain distance on either
side of the surface. For exanple, for an inplantation of hydrogen at 300
nm this distance is approximtely 80 on either side of Rp. However,
as illustrated by Figure 2, the maximumin 35 the density of defects D(x)
as a function of the pt r t j ed .f 0 hyat at a
di stance De, with regge(;ét}l%%l({ h?gl i,{%éﬁ%@% agfet i‘ggl%\hlﬁ(?%sﬁgl%egg t han
the di.stance RECesSsagy:| inshd@ FBEardt f tthae irveprtiomposke biypbant
necessary, inthBe LMsexbit &Ahgreayept icdRrgy0 duWimNtihd NematemsuPth a
greater energy during the Smart-Cut(r) process than in the context of

t hose occasioé§°ﬁﬁéﬁ thag 1@ dfis SAIFS*T )RS AFR TP e idcksses of
the priors5artis sanfloyied ben akbsjuactesnverilthe em@uptoebssaBt &)fi athe
exhibiting a high caongentratign EXX% of , .defects while %etainin agﬁinal
thin layer 6 RAvChg ¥ie Rsfredd hPRkARLS. HH W"¥e FPEct¥ Becrs in
the vicinity ohtehéalsuekhdbisihgat ed dtighhe chmstearomtRpf r drixlhe ofipl ant ed
face 10, the Qb ty h 3 5¢: .fo i . 1 hi ayer 6
transferred o%%%% gggﬁ%ngegsgﬁgﬁan%stflﬁélﬁg leés%léc:g%rtﬁa{jgx?#ég"%%i nity"
does not nece§essrsdrEhjckpaseate a region distributed approxi mately

equi val enfgy on eithegsSicte GfrdditQepidtsid st ednat vildiaidiystancenRn. The
fracture can instead ogcur in the nmain in the part situated between the

i npl ant ed f ac&U¥62CqndltHBCSHr Pac NS didttedcst Rhel TRIHL HRpITPHRENI s 20

i npl anted facgat@. lbowewer mdforialy absothastie@dcescus, i1 tde NBéindn the

part situated.beyond,the surfac situated at the t fromth
i npl anted facéd"1 ,%e \ﬁ}’tlﬁ i@é’ﬁéc;% ttorat”rﬁaft rirr?%l St é’dq:feigec}%‘.l%r% Iﬁ%t rat ed
by Fi gure | A mattebecluagaeageoardd tthadndfher ,“wiveinitpt“and®5s teck foeeedd i s

f ound errbfg_f}jde ael th : ge.su : 8 ik he_] ipon and
cl eavage def egﬁgggx argreﬁk?ﬁﬁ% fSunégg(r}ig?hed!rL%S%%ﬁsg?gde?gg%gﬁggf{lat ed in
t he . equivalently on either side of the depth situated at

the distance Rp. The fracture can instead occur in the
main in the part situated between the implanted face 10
and the surface situated at the depth Rp from this
20 implanted face 10. However, it can also instead occur
in the main in the part situated beyond the surface
situated at the depth Rp from the implanted face 10,
with respect to this implanted face 10. As illustrated
by Figure 1A, after cleavage and transfer, the implan-
25 ted face 10 is found embedded and the cleavage surface
8 is free. The implantation and cleavage defects 21 are
thus found in the region of defects 12 situvated in the
vicinity of this cleavage surface 8.
According to a first embodiment of the process
300 in accordance with the ©present invention, this
comprises the stages represented in the organigram in
Figure 3. This process comprises a first sacrificial
oxidation stage 100, followed by a polishing stage 200,
itself followed by a second sacrificial oxidation stage
35 300. Each sacrificial oxidation stage 100, 300 is
divided up into an bxidation stage 110, 310, followed
by a deoxidation stage 120, 320.
Each oxidation stage 110, 310 is preferably
carried out at a temperature of between 700°C and



vicinity of this cleavage surface 8 According to a first enbodi nent of the
process 30 in accordance with the present invention, this conprises the
stages represented in the organigramin Figure 3. This process conprises a
first sacrificial oxidation stage 100, E,Ol | owed by a polishing stage 200,
itself followed by a second sacrificial 14xrdation stage 35 300. Each

sacrificial ox i on,stage.100, 300 . I Vi i oxi.datjon stage
110, 310, folﬁo%‘lod‘ b§§% %é%)%la %Pflogusots’aggiqu?gS%%. %%ﬂf%?(i éggi oﬁpstage
110, 310 is pried edapl youtar dredwuthat watt erqyéeat e BRebErWediPU*G0C and -
11 1100C. Th&é’xb%%ﬁ%tﬁ%br;lpw?’191@aﬂsb%a9i‘ié!je_@u99t £y Jdaepdey mpute or

by the wet route. dry route, the oxidation 110, 310 is carried out,
for exanpl e, BSRtiRGititRg t FHELSUHAES a@dSidePXBX§Yerfafas. By the W&t 5

route, the oxjslatd on 3l Gy 320 ich G0, ehouls e eald niit e Hdisiviate 1 in
an atnosphere charged with water vapor. Bé the dry route or, by the wet
route, the oXtYatlOStathBspherd &h 3r¥8s Qeﬁﬁarﬁé}fqﬂ hwh£75r8”-at@fﬂ oric

aci d accor di ngap®r comyenthenadryretrdoade koewby o thE) aepersonmteski lthed in the
art. The wet route is preferred as it i duces i 1€, Cr. line
| ARG LR o B nab i Lo

structure, u acking faults, an "HF"
defect is thechhane gaieh aacerdigfecto wrsee ipriageic adthadsy ddlced By a 15

decorati v haéﬁ?é&érb%]&rmeeqpqq, ide,@f the SO struc- ture after
t

treat ment of s structure in a bath of ggydrof‘l uoric acid), and the |ike.
Each deoxi dati on stagehel2Bet32pute piaf Argfiey redards ed Lot i PEMISH-i on.

This solutioniige £ @X3aRLE)ind0 f Atrel0%dyel ohbaosts aeicd @ ution.
To renove a thousand to Several thougagd angﬁtro B, Of C9x‘%de, the _substrate
SEVe es. 9HeCku

1 is inmersedSFacEird L2ubFati oftf or S0 3R n BSt it 1 is

then subj ect eflah® ¢heen 260 pal telieng shage 2@@sehbes ipblriwieiarlgdzw ES
carried q%t decorative halo in the embedded oxide of the SOI struc-
ture after treatment of this structure in a bath of
hydrofluoric acid), and the like.

Each deoxidation stage 120, 320 is preferably
carried out in solution. This solution is, for example,
20 a 10 or 20% hydrofluoric acid solution. To remove a

thousand to several thousand angstrdms of oxide, the
substrate 1 is immersed in such a solution for several
minutes.
The substrate 1 is then subjected to the
25 polishing stage 200. This polishing 200 is carried out
by the chemical-mechanical route according to tech-
niques known to a person skilled in the art.
After the polishing 200, the substrate 1 1is
subjected to the second sacrificial oxidation 300. This
30 is analogous to the first sacrificial oxidation 100.
The polishing 200 contributes, with each sacrificial
oxidation stage 100, 300, to removing material and in
particular defect-comprising material.
The change in the substrate 1 during this pro-
35 cess 1is represented diagrammatically in Figures 1A to
1F. '
After the first oxidation stage 110, described
above, an oxide layer 14 is formed in the vicinity of

the cleavage surface 8 (Fig. 1B). This oxide layer 14



by the chem cal - nechani cal route according to tech- niques known to a
person skilled in the art. After the polishing 200, the substrate 1 is

subj ected to the second sacrificial oxidation 300. This 30 is anal ogous to
the first sacrificial oxidation 100. T_hgjO%o_l i shing 200 contri butes, with
each sacrificial oxidation stage 100 to renoving material and in

particul ar def;eCt LOPI Fidg dl%f?ezrg'rrﬁlatlpéq}_ qngea'raowedéegmat @a} durl ng
nt

this pro- 35 cess i's represe lagrammatically in Figures
After the fird® SIS dn sthge q%ie dERYR T bbd) %Bt}ea ﬁlé’%ln&ésl &yer 14 i's

}‘or med in theneasCi A t@te@ftedrt gﬁopﬁr@@V@ﬁ@nS:thlf@@ecgrQElsgogéBhgl Egj stp¥i de
ayer 14 12 is re resent.e I agranmmgt L cal |y nor e taile

Figure 4. Thi &*38d69 &Ser-f - V\#}P‘ﬁ a% ;hﬁlsékne%f[s] Ebe 3?&31 &8 2t W?X@ol une
than that Bor rca:e[am@leng:utrcfathes dxi depedsentedonn Fhgutghésby dbtthe

position of t cl eava face 8 i prese i e otted
lines. It shoa'l dége ng? nggaggét Be a‘?go%rﬁ%é(g % Q[r%({ ?trln c%#;enss ¥8 t he
thin layer 6 ctﬁlmklnle(s@n Fierd mhrfg tlbialbvvéeﬁeu:heﬁ imSusalingn| apeeiniagd the

oxi de layer 14..aRd 0 géﬂglxgézuf%g}qﬁz f%(@g said qoxide 3@1%/&; 14 é,_s 10

greater than the thlcknes n Iayer 6 of silicon e ore
oxi dation. Aft@&d tAé fihest thirdaeren B a§é 19@Ld t REidgybkayate 12 i &S

subj ect edipo @I@@Qélrdainaml ﬁlﬁé‘thlaﬂneEQV gst e athd eERYhNA dyike oxi de | ayer
14. 15 On concl ysion t sacrificial oxida- tion 100, the region

of defects 12 St Y&y F’ OEGt OXééﬁEi“éﬁ‘ry not conpletely renoved.
Furthernore, the ini@fakrrougknessiaft t hexidewikage stadacel 80, al theugh

reduced by thls f S r|f|c i dati 0 n oo high
(Fig. 10. Thé suB:s B tgfl i's %l‘r%jseé(t da geaaltoéf)ﬁadaltl %shgitag’%stgéé 200.
As represent ed:achg@gpealrmat meabivyngntﬁeggxedaDlayer 14.

15 On conclusion of the first sacrificial oxida-
tion 100, the region of defects 12 1is 1largely but
generally not completely removed. Furthermore, the
initial roughness of the cleavage surface 8, although
reduced by this first sacrificial oxidation 100, still

20 remains too high (Fig. 1C).

The substrate 1 is thus subjected to the
polishing stage 200.

As represented diagrammatically in Figure 1D,
the polishing 200 makes it possible to further reduce

25 the roughness of the free surface of the thin layer 6.
On conclusion of this polishing stage 200, the rough-
ness is very low. Measured with an atomic force micro-
scope, this roughness is of the order of 1 A rms (rms
is the acronym for the expression “root mean square”).

30 However, a chemical-mechanical polishing
produces work hardening defects 15 under the polished
surface 17 over a certain depth of material.

The work hardening is dependent on changing
parameters, such as the pressure of the polishing pad

35 on the substrate 1, the wear of this pad, and the like.
The work hardening- defects 15 are visible at the
surface by microscopy (atomic force microscopy, for
example) 1in the form of scratches which are in fact

composed of alignments of crystal defects which can be



t-he polishing 200 makes it possible to further reduce 25 the roughness of
the free surface of the thin layer 6. On conclusion of this polishing stage
200, the rough- ness is very |low. Masured with an atomc force mcro-
scope, this roughness is of the order of,1 Arnms (rms is the acronymfor
the expression "root nean square"). 30" However, a cheni cal - nechani cal

polishing produces rk hardeni ng.defects 15 under the pglishe surface
2 over '3 cor CHeRLaLHEn B - FAECrSHIOOT et agtRPHAVABRI 15 | SCURPorRRL on
changi ng par dwtesres, ducldddtibe poesbese ebrkh@apdenshgndepadts3b5on the
substrate 1, tfgMeat jof, h’cﬁepgg’ligﬂgnéhetlh'e & J&%J}“%&#%Bd?ghggndef ects

15 are visible at 'the surface m crostopy (atomc force croscopy, for
exanpl e) in tHaflenfesfiogcrandhedealipeh «defdqt s adldl. domrssedonbiakfignnent s

of crystal sdefpeez ruhi £he Pamlggtra%éd Qii%ir}zjx%yrﬁ%tfi)éatm? Y h?;d;ggked'swl aying

of Secco type. However, in addition to these work hardeni ng defects 15

generat ed by tHhé piskHidiFeniigr £a5899s ey n¥§" e EHeEH PY npPanPatidhR—and
cl eavage def eGing Zlre Thesee sOMbédedySddeteat 3 idfe® idddisthat efplanta-

di agrammatically by Figure 5. Th rk _hardening.defects 15 generated by

the pol | Sh i & &7eprleadabed % eabrt 20| FRRELBAAS RGERRpFARt AL TeFon and

cl eavage def ectaxr2¥ichiednionidp@aifdrer 100e and sthe speiliikihdingl 200 ,dakiken 100

and the pgbing%ge%ggtegrgy %Qigggiggented by triangles. The substrate 1 is
% -

t hen subj écte a secon sacrificral oxidation 300 targeted at renoving
the material conprisiThg tshdsdefadget sl 16s gshenatsedjended tiwe aebfeondof the

pol i shing 200 :and ijtrhe 58mMaLRE Age i OR! afp@ 1o £d LN @nd(Cl %%m%9§n§ef€ﬁé$ 21 of
the thin layer 6 after cleavage (Figs. 1D and 1F). This second sacrifici al
oxi dat i on 300 Me$e&AaLo-COFRTd SLe ot Hdef idafectbweyefenarated ngnebntae

pol i shed surfeFaectt bg fthee pauikacagobobhanthithel a¥aaidinaf tRp13Athhe
deoxi datiop stage 320 (Hdlivayed ac?dldd 1 & sa 8 (At PLY. [ OHonpess:
cleavage (Figs. 1D and 1F).

This second sacrificial oxidation 300 is analo-
gous to the first. However, starting from a polished
surface, the free surface of the thin layer 6, after

20 the deoxidation stage 320 (Fig. 1F), exhibits a satis-
factory roughness.

On conclusion of this first embodiment of the
process 1in accordance with the present invention, a
substrate 1 is obtained with an SOI structure in which

25 the concentration of defects in the thin layer 6 has
been greatly reduced.

According to a second embodiment of the process
according to the invention, illustrated by Figure 6,
each sacrificial oxidation comprises a stage of anneal-

30 ing (130, 330) of the substrate 1.

As with the first embodiment of the process
according to the invention, this second embodiment is
described below in combination with the Smart-Cut®
process applied to the manufacture of SOI structures.

35 The term “annealing” denotes any thermal opera-
tion intended to imérove the qualities of the material
of the working layer 6. This annealing 130, 330 can be
a heat treatment carried out at a constant temperature

or at a variable temperature. In the latter case, the



On conclusion of this first enbodinent of the process in accordance with

the present invention, a substrate 1 is obtained with an SO structure in
whi ch 25 the concentration of defects in the thin [ayer 6 has been greatly
reduced. According to a second enbodi nent, of the process according to the
invention, illustrated by Figure 6, each sacrificial oxidation conprises a

stage of anne%'nheé(.’zih g 1(3]&0 3§§0)cam Bge csal%terdat Su’a'; %%.rw- éQarB ge,fi rst

enbodi ment of the proCess according to the invention, this seco
enbodi ment i s Wig8seér iEEUW AR GTRaESBiMathont SRS 3 Her Snee twaRn (BY°

process appli e@diu@st hermanufact e @fcS@ sdsact M Eon 3Hdtireder Mwo
"anneal i ng" denotes any thernal ogera— tion intended to i nprove the

qualities of tREPREEEPFSF: B8FAthBSwobtk$ng I ayer 6. This annealing 130, 330

can be a heat treatnené caid=admeut 130, a 3BNSt antprlempeatur €arpiedt a
vari abl e tenper%;ur%. In the | att 130, 330 can
oPtex§

,.the - 14 | i
u Astein' RREE. 2SBr Butiamorratise coF rorrate etiahe ur o

be carried ouf
bet ween two V&I0GES or andt h aocyc| | passéchilatipn betweeappwoximabeky at ur es,
and the like. ;§5fhe¢,gfmgaling 130, 330 is preferably carried out, at |east
in part, at a tenperature of greater than 1000C and nore particularly at

approxi mately 1100- 12beC.ammealdmeal Bhg B3P 380 Hxefmrefdyvabtyrededied 10

out under;@ neRexighddngatiDsphede:indi acAbIPRLPET e THian SeRPLbRErdr gon,
nitrogen, hydrogen and the like or A a m xture of these gases._ The annealing

130, 330 can CANsGPOILSPr PEFO8ut Nifd@9ehac VAL oG5S mthe, 115 ®Fder to

protect the remamingdarreofof hehbbBen dazyey. 6rid dunéavitnde13oned3ingecds0, 330

and to avoid the pittin .he&wmanon descri bed abov%, t he oxi dation stage
Bt 1A : o

110, 310 of &acR s oXVat PBRAS10072 G308 i s “OBFERBFRBLY cat?i ed out
before the anwederngtst pget28@, ti380reAadoddirngfi otar advant dggeus 6

alternatiyg f%&@hﬂ% the annealing 130, 330 and to avoid the pitting
phenomenon described above, the oxidation stage 110,
310 of each sacrificial oxidation 100, 300 is
preferably carried out before the annealing stage 130,
330. According to an advantageous alternative form of
20 the process according to the invention, the oxidation
begins with the beginning of the rise in temperature of
the annealing 130, 330 and terminates before the end of
the latter.

The stage of annealing 130, 330 the substrate 1
25 makes it possible to repair the defects generated in
the thin layer 6 during the preceding stages of the
process for the manufacture and preparation of this
substrate 1. More particularly, the annealing stage
130, 330 can be carried out for a time and at a tem-
30 perature such that crystal defects, such as stacking
faults, HF defects, and the like, generated in the thin
layer 6 during the stage of formation of each oxide

layer 14 are repaired by this annealing.
This annealing stage 130, 330 additionally
35 exhibits the advantage of strengthening the bonding
interface between tﬁe thin layer 6 transferred during

the Smart-Cut® process and its backing 2.
The density of defects remaining in the thin

layer 6 is here again greatly decreased after the



20 the process according to the invention, the oxidation begins with the
begi nning of the rise in tenperature of the annealing 130, 330 and

term nates before the end of the latter. The stage of annealing 130, 330
the substrate 1 25 makes it possible tqgepair the defects generated in
the thin layer 6 during the preceding stages of the process for the

manuf act Ur e R4 oLagRRAPEORNAY SBberafUDE! bt end g boLenRRIYL Kby Lhe

anneal i ng sta% can be carried trme and

perature such Pﬁatpmﬁﬁsﬁ%la%@%%fg @ chh8s Jé’t"&@l@llﬁgl Jflaﬂm%tsr,aqﬁﬂﬂ d@!ect s,
and the |ike, rgepneeaked in the thin layer 6 during the stage of formation
of each oxide Ilayer 14 are repaired b this annealin Thi.s anneal i ng
stage 130, 330 additi BAgFFFica é&?ﬁ%ﬁ1 gIHS a&@éﬁtaﬁgIEFegtrEH bt hEhi ng t he
bondi ng i bt enfrdlee ket wesipdfe iﬂlpakayeﬁlﬁrttaashﬂmne&amamuuynttME
Smart-Cut(r) R QCess agd its b ckin efeg&s [epaining in
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of the substréhelaunpxﬂﬁauﬂdmn3ﬁﬂlv@ofdﬂnunfendhenpraﬁesseace@emt@@ to the

i nvention il ughe %ﬁﬂa@icaﬂgur?n - pl GEEWC""' Q?é‘é‘.r‘EfU&”@t%“ﬁé@uf?éJi ed

out in 5 order Izé)(r;;pare ih particuFfar thé inprovenent in ctrical
properties coMeXiehu Uﬁﬁdtﬁél§éﬁbnﬁr%%cﬁprf¢¢%|9ﬁ Sheddthion BOET T® this

end and aggr epires/i¥Rd atdisadr apEdH CRAYY bB fiagdr &hok, KSPRCELbYE:B8E4 UCt Ur es
were produced on the free surface of the thin layer 6 10 of substrates 1

whi ch have or ﬁa&@enéﬁcﬁﬁgnsgﬁﬁfﬁk?%ﬁﬂ VoL IHe Vet sacrificial oxidation

300. In both cases, ttna C&ﬁkﬂﬂ’ltl ‘tes&tsl’UCtt[tli@ Yapsldttdvea gateuornte. It is
conposed of a i ns atlng?OX| 11 fornmed qg 8Ee free sur f ce of
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i nsul ati ng oxiideulatifige oxidakddwnforobadhgen nehsuifedeorsudfese capathe

15 thin layer 6 and of an electrode 13 positioned on this
layer of insulating oxide 11.

The breakdown voltage measured on these capaci-
tive structures 1is then compared with that measured on
capacitive structures produced on a ‘“defect-free”

20 material, that is to say a material which has not been
subjected either to implantation or to cleavage. It is
then found that the capacitive structures produced on
the SOI structures which have not been subjected to a
second sacrificial oxidation 300 or which have been

25 subjected to a second sacrificial oxidation 300 which
forms and removes 50 nm of oxide exhibit a higher
frequency of failure (breakdown} than capacitive struc-
tures produced on a “defect-free” material; whereas the
capacitive structures produced on the SOI structures

30 which have been subjected to a second sacrificial
oxidation 300 which forms and removes 200 nm of oxide
exhibit a frequency of failure (breakdown) which 1is
comparable with that of the capacitive structures
produced on a “defect-free” material. The notion of

35 frequency of failure covers the fact that there 1is
observed, unpredicéably, during the tests on the
capacitive structures described above, a breakdown,
under the same conditions as the conventional

conditions of use, with a certain frequency. In other



tive structures is then conpared with that neasured on capacitive
structures produced on a "defect-free" 20 material, that is to say a

mat eri al which has not been subjected either to inplantation or to
cleavage. It is then found that the capacitive structures produced on the
SA structures which have not been subjécted to a second sacrificial

oxi dation 300 i % : jecte : Lf4.G)
oxi dati on SOOW\%?%VE t g?%s%a%ge\?leﬁiﬁ)\]/az%%oﬁ%mﬁg _go%aggq_gi%i I't éaldhllwg er
frequency of FAFPGEBrEHr eBkeSWPEd t Hth capded t9iialst rivich urles pRffilted on a

"defect-free"sgBtectal; twhes eascdie sgapacitiye skidst ubgs 3poodugiath on the
SO structures 30 whi ch have been \Sféﬁd ect ed#o a second sacn{l.m.al
780 nAt of

oxi dati on 300*®ATEh PECns EMPYEno OxPBe tHM bitH F%quency
of failures5(beepkdowvhyewhiscbutsuresnparatibeedi t bnt hat ofddthectcafaai’ti ve
structures progu%glon a "defect-free" material. The notion of 35
frequency of farfiré covers the fact that there is observed,

unpredi ctably, duringThhe sbews Ghathdéhecapair t Lagest buetitess hhesiord bed
above, a breagdayn, s_u'&ﬂ@‘értebhe t%a”etrfié)”d#bc?é‘fs asa%@&&?ﬁ%e”%o”%e
conditions of use, with a certain frequency. In other - words, there
are virtual | yIpveRbienf aiviHy capsciconge sseraéigies ppoiiaer®mn HGmteri al
whi ch has; deeBompbbh e/ ednt Qnﬁ_eé@?ﬁﬁd 388Chihfilch Aer@rledatd o, SOQ WHch
forms and renpyves. 200 nm of oxi de, t han faljgllnjsw%%S capacitive structures

produced on atPYEFBREST e MABREIIH . T we A ke 1R n MoRRer 6

after having db€estsubj ected to the process according to the invention,

Whi ch'removes a suf 11 CPeneoRERTERRBAEN 0P naPRPESP. Cain Bl (& AT Ty o

more def ect sbyThi spdroemior athem by defmotes chnabesaltteran ned mcco

di spl ayl ngs tNeghby Wiid Usofflods SRH bEN i HPCEQ cheuhY P LG AYBRPST ti on

of which 1s kn to a person

. skilled in the art. Thus, starting from an SOI sub-
strate 1 composed of 2000 A of silicon on 4000 A of
silicon oxide, a standard technique for displaying
defects by virtue of a solution of Secco type is illus-

20 trated in Figure 8. It comprises:

-~ a Stage A which consists in immersing the
substrate 1 for 12 to 23 seconds in a solution of Secco
type in order to etch 1100 to 1900 A of silicon from
the thin layer 6 and more rapidly to selectively etch

25 this thin layer 6 at the «crystal defects in the
material {comprising, inter alia, those generated by
the polishing 200), until holes 19 corresponding to the
sites of these defects open onto the insulating layer
4;

30 - a Stage B which consists in immersing the
substrate 1 in a hydrofluoric acid solution in order to
etch, by widening them in the insulating layer 4, the
holes 19 produced in the preceding stage;

- a Stage C which consists in again immersing

35 the substrate 1 in a solution of Secco type in order to
remove the remaindér of the thin 1layer 6 and to

propagate the holes 19 in the backing 2; and



skilled in the art. Thus, starting froman SO sub- strate | conposed of
2000 A of silicon on 4000 A of silicon oxide, a standard technique for

di splaying defects by virtue of a solution of Secco type is illus- 20
trated in Figure 8. It conprises: - a Stage A which consists in inmersing
the substrate 1 for 12 to 23 seconds 7r’a sol ution of Secco type in order

to etch 1100 to 1900 A of silic fro L hip l.aye ang[;@ . rapidly
to selectively etch 25 hiszcatgﬁi ﬁylg}glle& 6E§§SEEEQC£’N%€£&E ec.s]g:sa}{s(?he
mat eri al (conphesi sighstmies dli an thobydgehidraréd Wceid heopukiohi ngn 200),
until holes 1 respaggl t it f fle¢ls @pen onto the
i nsul ating | a;%grgig%?%gagbgg%%gge@ﬁ C _C(;.innsstilgtea}%ing’ei m%,rsi n% t he
substrate 1 in a hydr8Ppudidlesacld sem@iindmdi ninr d&e tRACkirh, 2by@%# deni ng

themin the insykatipgthayararye the bROl£5169tBr iceduhfed h@npeecedi ng
stage; - a Stage C which consists in again imersing 35 the substrate 1 in
a sol ution of "3&EC5°PYEe in order to renove the renmminder of the thin

| ayer 6 and to propagateshbeldolies Ibhted t hadrackheg Phiandldyera &t age D
whi ch consi sts.i.n,again innersin he substrate.l in hydrof Lluori c acid
sol ution in SPAGKREESC Iy ahote PREUEntu nitl BrerPar L hol es
19 renmi ni ng ilartiye Batki ngoRtwokled s fitdicendeyekraigetionbechbl®he o be

count ed uypger kGl QFCORS o d L be. 4ot hatsd heddi Shdayvers 6
t hi cknessfgenggﬁfs% a ife(r_&éteé:éctes %yﬁg!s ttolgebe plf;fefltelt cu-s% a%y \/\%e}fc} con%rol | ed
as the deternivRali 6RNELLENME YDeHeBRity of defects by the technique

described above is Veiyusensi tide-dNAIR Ocolin@dr €0 nRAkRseNhs eouats of
hol es 19 thus . di splayed as a_function in_|ayer t hi ckness

f the thin
remai ni ng af t 8t-SBa¥83AaSh SubLrs W ‘i&\/ﬁf’@ht dve 1GYers Q?a\%lél?llé‘ﬁe%%en
subjected to aemacandgsa@ied Stalgedn don substrates 1 which have or

15 have not been subjected to a second sacrificial oxida-
tion 300 accompanied by an annealing 330 in accordance
with the process according to the invention. More
specifically, as each point corresponds to a density of
defects determined under a microscope for a thin layer

20 6 thickness remaining after Stage A, it should be
understood that the thinner the thickness of this
remaining thin layer 6, the more defects are displayed.
Thus, for a concentration by volume of defects which
will be constant over the entire thickness of the thin

25 layer 6, the corresponding curve ought to be decreasing
toward the high wvalues for thin layer 6 thicknesses
remaining after Stage A.

The upper curve corresponds to measurements
carried out on a substrate 1 with 3650 A of transferred

30 thin layer 6 which has been subjected to a sacrificial
oxidation with annealing (removing 650 A of thin layer
6), followed by a polishing (removing 950 A of thin
layer 6) 1in order to result in a thin layer 6 of
2050 A, before treatment by the Secco technique set out

35 above. A strong rise toward the low values for thin
layer © thicknesses-remaining after Stage A is observed
in this curve. It 1is representative of the surface

defects induced by the polishing 200.



tion 300 acconpani ed by an annealing 330 in accordance wth the process
according to the invention. Mdxre specifically, as each point corresponds
to a density of defects determ ned under a mcroscope for a thin |ayer 20
6 thickness remaining after Stage A, it %hould be understood that the

t hi nner the thickness of this renainrh& thin |layer 6, the nore defects are

di spl ayed. Thus, forTgecciﬁégg:zgdéy% b%o%ggggggggldggquga%ézggbne@II be

constant over the entire t ess of the thi %%er ,
cor r espondi ngceariedoaght onoabeubatrebsi hgwitwh3o theohigraraitesed or thin

llayer 6 thi ckpassesayEeNBl Phignahbsr b&ﬁgsuﬁjleaﬁ!f@d,um@fo@rafﬁea}@ﬁé@&ponds
to neasurenents carfied out on a substrate with 3650 A of transferred

30 thin | ayer P8 WiechS$ERO hEERAETBPECEEE Wt 32R¥G 1 i EPaltlExiRIERGTIE wi t h
anneal i ng 4 r egR¥bREiR§0 AT thhien | ayeentHdn f Admpaadiby a pol i &higtg
(renmoving 950 A of _thin Iazer 6) in féger to result jn a thin quer 6 of
2050 A, befor 3Frésifbat bg*LIARTERRcol P Rchfit e ¥RCHA"S5 HEEVE * ¥ strong

rise toward ta60l Aw ol tiesnf dryelri n6) | afed 16weli dnesseoliemingi mP&ft er
Stage A is obseryved. |n i r [{.1S.repr tiv, rf ace
defects indu03§e8§g%ﬂé %%Pi§h§ﬁ9¥§66.1§§§§ gﬁﬁgﬁfgagféc%ﬁéé?éiﬁ%ﬁg%onds to
measur ement s féaipiledxédatonnawighsemare ling 390430BMRvéNt reafsfferdfed  thin

layer 6 whhchihag Qﬁgersepi SRt 6daebel 956 tECALERNE 1hYa L Seraped r@at ment

set out above, to t process 5 according to the invention conprising a
first sacrifPéi a058xPdatitod S1FPURS HEndds i (A 8hovissy L850 A B thin

| ayer 6), folhewedabyea poLI $HiAY1200r 6r eADYkNGsOEH Perdirind) ddyer 6) and
by a second sacri - icha{, Xi dat.i on wﬁth.anngglianSOO (renoging 650 A of
10 thin | ayer S6p9€nfor JBH Gl s02PBSPESUl t21 n APEhi nHRSfer 6UISF 20507 A It

is found that dtibepptanad.ri Beetowaaxk t hthededwreal wésthel lyhi mol| ayere 6

Lhi cknessps T 2L 00,30 3, 8498 AMNGH ARAGRN 9d0" S PR Eillye has

di sappeared. ere-are thererore virtual ¥ no re .
layer 6 after the substrate has been subjected to the
process according to the invention. It is also noticed
that the  base level of the lower curve lies
approximately one order of magnitude below the base

20 level of the upper curve. This can be attributed to the
fact that better removal of the residual defects
originating from the implantation and from the cleaving
has been achieved by wvirtue of +the process in
accordance with the present invention.

25 The surface density of Secco defects measured
on the substrate 1 which has been subjected to the
process according to the invention 1is less than
5 x 102 cm? over the entire range of remaining thin
layer 6 thickness.

30 Thus, in the case of the preparation of an SOI
substrate 1 by the Smart-Cut® process, a layer of
silicon comprising defects generated by the polishing
- 200 comprising a concentration of defects corresponding
to surface densities of Secco defects of greater than

35 5 x 102 cm™? will advantageously be removed, by virtue
of the second sacrificial oxidation 300, when the thin
layer 6 results from a substrate with, for example, a

thin layer of silicon with a low defect density.



15 defects 15 induced by the polishing 200 in the working |ayer 6 after
the substrate 1 has been subjected to the process according to the
invention. It is also noticed that the base | evel of the |ower curve lies
approxi mately one order of nagnitude below the base 20 | evel of the upper
curve. This can be attributed to the Tdct that better renoval of t he

resi dual defects ori in?ting fromthe i Ia tgtlog and from IeaV| ng
has been achi eved by §doB? Fﬁé“éft&ce"’ss i acl FaéHSS Vit 'th 3f)resent
i nvention. 25ekRaapserf acetIdensliaxemfoSe@x@rxateﬁ@ttﬁlrmurwf ohliden

substrate 1 whiGohas begde SUNLRALEA L 0okhe, Pracess \accondha dplhe

invention is l'ess than over the entiTe range of remai ning
thin |ayer 6stBickResshad0 Thuto sAYt heltdase dPWt Hensiéyarel i 0FORD3” an SO

substrate § b)ﬂetf@%émi Ef&\lt {he RIQGRS®: & | awer éipre%§l'o%0”“@%é§' ng
def ects generated by ol i.shing 200 co r|5|ng concentratlon of
defects correQﬁ&ﬁdPﬁQedt a§|§r11cé€§ dendt i ctd FfeCrR it et er

than 35 5 x 10% ¢ew2lwokl “advgﬂt@@@@@séy be renoved, by virtue of the
second sacrificial dation. 30 n,the sults_froma
substrate with, for e§8?’?’8fé,sl’ég?¥h IB@%r éﬁg gjr?ng%]ﬁyﬁ? E |(%)V\F%tf ect
density. 19 Ahal cpoesd eswbdadsimen dobHetbbt proedsei taklzcofrdnnge)dmrpttlee athin
| ayer of 't%g%gti'ok' ’crq.fbe%' 'e{b%% fpeal ed #’8@% bl&dr%ge%‘l Jf ' cops"

so-called "l ow Is to say wt ow dens
5 defects (fromtenether oﬁ?n‘?@il@%e e@@ﬁﬁassﬁadrls'”Cr ybﬁapme@hglﬁét ghe

Particles"), @mpebidEd @kiGé %lolr!mciga \Mhteh ﬁsullgwo&e\aelan@f ofCHse @efgcts.
Surprisingly, it has_additionall found that the second enbodi nent of

the process ad@¥fdinfy t 6 ife e% i ﬁ?éﬁ?l d?%‘ed@@ﬂoﬁeda%b%%% ek8s $91

possible to elsmmslstmait@st he frepaalddedri'tedgend aptste phanosensna ot -che®
enbedded ‘ﬁ E form nsul atqor 4 and of the thin Iz%}/%{ 6. This edge
secon sacri-

[
falls phe dE€arS ﬁnpﬁlga art not comprising a
ficial ox1datlon 300 by the detachment of debris and

particles originating from the embedded oxide and from
the thin 1layer 6. This is because, as 1illustrated
diagrammatically in Figure 10A, the layer of embedded
20 oxide forming the insulator 4 and the thin layer 6
exhibit, after the first sacrificial oxidation 100, a
beveled appearance close to the edge of the substrate
1. The tip of each of these layers 4, 6 and more par-
ticularly that of the transferred thin layer 6 1is
25 capable of separating from the substrate 1 during the
various technological stages in the manufacture of
electronic or optoelectronic components on these
substrates 1.
However, as illustrated in Figure 10B, after
30 the second sacrificial oxidation 300, oxide is formed,
in particular on the tip of the thin layer 6, as a
continuation of the layer of embedded oxide forming the
insulator 4. This basically makes it possible to avoid
the presence of a tip at the edge of the thin layer 6
35 which 1is Dbrittle and easily detachable from the
embedded oxide formihg the underlying insulator 4.
The first and second embodiments of the process
according to the invention which are described above

relate to applications targeted at improving the



substrates 1 prepared with the processes of Smart-Cut 0 15 type of the
prior art not conprising a second sacri- ficial oxidation 300 by the
detachnment of debris and particles originating fromthe enbedded oxi de and
from the thin layer 6. This is becausg,,@as illustrated diagrammtically
in Figure 10A, the | ayer of enbedded 20 oxide form ng the insulator 4 and
the thin |ayer axhi b t t i st crihfighak [ o) , a
bevel ed appear%\%clelecélpo(_gs)ﬁe %%ﬂﬁ hgéye%&g %féfhgigg g%rg{jehn%&%ﬁ%kt Phlgg each
of these |ayeradre otaimedhote e - SMadii-41ty “t PAOC6FSt h8 FPERELBEEER thin

layer 6 is 25 gapahbfe ohasePAIBid NG BN § e SUHST ERE €sdclbai BEbbRE-
various technol ogi ca1L’I r%ages in the nggg{iact ure ?-f el ectronic, or
e

opt oel ect r oni A"TbPd § BA°FREsedc Pt &9 PRI 171 bBEr at ed
in Figure BOB,cafteett &30 ittwe sppddrdtiaar itbi @nalSOaxistaticeanrd08pmprsde i s

formed, in parficul,ar on the ti f t thin.la 63 s i puation
of the layer o i;eamL:)lcehdl egillac)&elrde6t fogfr %lpﬁd:%t Ee“%11-1%‘[%%%?'?8r2’3‘48%T%|1%ggg}sli §§| |y
makes it possids einsubybing fLhwepr dsentedB8P0aAt iof atiltilmpredepidd. the thin

| ayer 6 35 V‘hicﬁéehr%xs_tt&f |8 A 2as '1%3@1‘? FCRablg; &r ngﬂgﬁggﬁb%dﬂ oxi de

formng the un ying itnsulator 4. Th irst and secon odi nents of the

process accortfGRFIaF hieo i ApRhenonhiAresear 8 taBscrilléd abovrergel afe to
apIO! i cati gps tz?élﬁteéead ab Ih AR oworogfé!ve. gﬁ% qttﬁielrt ét@f tdﬂ&a{ld ay gk skbr of R
silicon on insul ator IC ar ai ne y e " - ry" process.
description haY S eg\gaiLFi E’&ﬂirg’f BESE ShdFen & %’Pns{%’étcoﬁée%%gﬁf”-“srrent of
t he process aaeardi Agebdyt hethawertsi ool nedhe vi thons extigifer t enappli cati on

11 con on' al S TR 1A78F 455PTS00 A s 13 Ao B R €% der to
obtain a thinneayerspreddt bug tildkressthet distrnbugsear yit othiemprant
hydr ogen gloms, /s aibLMef GYndle T0cHEL VERN G ARG0Q kely LRe OhgEL to
obtai n thicker ayers 6, it w e necessary to’inplant these atons
spread out also will be the concentration of defects
relating to the implantation. The thickness of defect-
comprising material to be removed by the process
according to the present invention will then be
20 greater. The thicknesses mentioned above are therefore
in no way limiting.

It will also be understood that the process
according to the invention can be employed in the
context of other applications. Generally, the process

25 according to the invention is of use each time that it
is desired to remove a surface layer while retaining
the quality of the underlying material. As mentioned
above in the embodiment of the process comprising an
annealing stage 130, 330, the annealing can have a

30 repairing effect which can even make it possible to
improve the gquality of this underlying material.

The process according to the invention has been
described above by taking the case of silicon as illus-
trative example but it must be understood that that

35 which has been set out above is entirely applicable to
materials other than silicon, in particular other semi-
conducting materials.

An example of an embodiment of the process

according to the invention has been described above in



nore deeply, that is to say wwth a higher energy. However, the nore deeply
the atons are inplanted, the nore spread out wll be the distribution of
the con 15 centration of these atons in the layer 6 and the nore spread
out also will be the concentration of d cts relating to the

i npl antation. The thickness of defect- conprising material to be renoved by
the process 3ackldikr 0s0P: PIEREN! ok BAEELEAN cBbl1 LBEN D& 2y gpter
The thi cknesses nentioned above are therefore Inno way limting. [t wll
al so be under BEG LIRSt the sSYPsEEsse . aHeWPHPRg 16 THEL| AoeHbfionsEard be

enpl oyed in th&atcont exbudd abhebaappLatipnssré&®nenal lstophePregess 25
according to the inventiog i s_.of use eq;h éine that_Jit, _is degired to
remove a surfacySYEP vht | 7%t aPRE n@* t hBequRTEYF I8 alheCtndRF 9 g
materi al . As renordsed aambearmdalivie sydyedi mMnis ofaddwerqimacess 6ol@ri Si ng
an annealing; . t he anneal i ng, can_have a 30 repairing effect
whi ch can eveﬁiﬁg%geﬁggﬁéggg%lfﬁﬁgp F%pfgsetﬁﬁegﬁﬁﬁﬁﬁﬁ/?ﬁc%#ﬁigqu1 rlying
mat eri al . The Ypeodeyensdéonr dendgyt thehéiiraventri thehascbrénsadesfi¢hel above
by taking the si L : i1dus; k qﬁgﬂﬂge I s{ . be
under st ood thggit §?E§5%ﬁﬁ%¥?%ég 5ggna§é%ggh¥8above |sa§%?PPéPgua%%licable
to material s tbefefesRaALsH| fBOKWE-in particul ar other seni- conducting
materials. An exanpl e of an enbodi nent of the process according to the

i nvention has been descri bed above in 21 which each sacrificial oxidation
conprises a stage of annealing the substrate. However, it nust be
understood that it would not be departing fromthe scope of the 1invention
if only one of the sacrificial oxidations 5 conprises an annealing stage.
Thus, according to other inplenentational exanples of the process
according to the invention, only the first or the second sacrificial

oxi dati on conprises an annealing stage anal ogous to that described above.



=rrrrererarrr obrrrrrrerrrrrr 22 CLAIMs 1. A process for the treatnent
of substrates (1) for mcroelectronics or optoelectronics conprising

working layer (6) at |least partially conposed of an Lﬂﬂmiu“uaﬂltu lml aI on
at least one of their faces, this proc %imcorrprl sin

sacrificial oxidation stage (100) for ving materi al const'i t dti ng the
wor king layer (6) 10 over a certain s%éﬂg t hi ckness of each substrate

(1), - a stage of polishing (200) the ich has been subjected to the
first.sacrificial oxidation stage (100), and - a second sacrifici al

oxi dati on stage, (300) » 5 dQlsA0RLA EREDYAGLIRLE! IGH SOSSLIAWL NgLf he

wor king layer (6) on the polished face (17). 2. The process as clained in
claim1, wherdia¥ t BéCrppieetseRics i @ral OBQPHéFFBHO%%%e COIOB)-Sddfprfses a

stage of oxi daidirgl103yef t(gg oxt dijzabke p@terdm@ly 280ay6sedt deash a
portion of the thj ckng16 of thjs defect- iorrprl si ng terial agd a_stage of
deoxi dati on he" @t Erdhl OPhRE oxfrZePNSs. © het}“ﬁ?rldfce 8¢887 ¢l ai nmed

in either of t*dlﬁsplp&wéssl agmplasimg: wherein the second sacrificial
oxidation 25 stage (300) omprises;3:34a9e 0t 0xidatlongl3mopl cpe

oxi di zabl e material ovef & C&t arn thic
pol i shing st agencXd@y hasterivl odvesdidetéous i aoskag@ dfayggoxi @at i on

(320) of jphe Juterd %leéttgli% mﬁ&@gésdm?@kées!hgfpé&&@sswssucs ngg ,in

either of clains 2 ein at [éast one sacrificial oxidation stage
(100, 300) additional Iy ac6kgEEse$ Rodighangr (aﬁﬂéthﬁgfa€§38hlSBO5‘a§he

substrate (1) bezn %3@&%@8%@%@ Hied iAcelidididl Wﬂ@&gtﬂoﬁaﬁha%
oxi dation stage (110, 310) of each sacrificial oxida- tion stage (100, 300)

i s capabl e of § 'ng'mc‘bef ore the end of the annealing stage (130, 330),
an oxide | ayer - a second sacrificial oxidation stage (300)

15 for again removing material constituting the working
layer (6) on the polished face (17).

2. The process as claimed in claim 1, wherein the
first sacrificial oxidation stage (100) comprises a
stage of oxidation (110) of the oxidizable material

20 over at least a portion of the thickness of this
defect-comprising material and a stage of deoxidation
(120) of the material thus oxidized.

3. The process as claimed in either of the preced-
ing claims, wherein the second sacrificial oxidation

25 stage (300) comprises a stage of oxidation (310) of the
oxidizable material over a certain thickness of
material into which the polishing stage (200) has
introduced defects and a stage of deoxidation (320) of
the material thus oxidized.

30 4. The process as claimed in either of claims 2
and 3, wherein at least one sacrificial oxidation stage
(100, 300) additionally comprises a stage of annealing
(130, 330) the substrate (1).

5. The process as claimed in claim 4, wherein each

35 oxidation stage (110, 310) of each sacrificial oxida-
tion stage (100, 300) is capable of forming, before the
end of the annealing stage (130, 330), an oxide layer
(14) which protects the remainder of the substrate (1).
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(14) which protects the remainder of the substrate (1). This Sheet Has Been

Replaced 111111121111111211 11111111 CL 23 6. The pro “mumﬁw

one of the preceding clainms, wherein a |ayer of materi Qmmm

virtue of the second sacrificial oxidati |28%n stage (300), *over ‘a t"hi ékneéss

of greater than 100 A and preferably 5 ‘bet ween 400 A and 1000 A. 7. The

process as cl g med inggpe QECEP gr e%eigllggd glai Wi tfclggeigp?éééﬁga st age
ah an er

of inplanting atomsln atlonreglonu
sem conduct or Claamer @@t%ﬂge 6f baveyi mf tméteaeéloflst heewav e mmsch 10

has been subj ggt-edet eft Hﬁe' gRLanbakhLeR; ENEDal ”&kﬂ@é@mr@%‘%??é
backi ng substrate (2), a stage cl eavi ng .t he ,waf er the IeveI of

of
the i npl ant at PYRE raegti}b’rf:}fr??%ﬁ geeeFahstorn 3l & RNhaRKE FRrabst r at e
(2), a porsionfobetheenafieo Angndni@elex. to forma thin 15 filmor a Iayer

of sem conduct70r on tg backi n substrate, the thi % m or_thi
subsequently ‘being s EFe&r%egﬁ ERe FRrOEdarid SNSoRf BT i PTeS ?lng
oxi dation stagésifnipPOwh3ed) cempprtibespal isttrgey ot aigeplrtG0)g bn& ihe
process as cl Qh”‘iq\g'flgn%ﬁ%l% E@gl%e%@e&g AU f"‘é‘%&hi‘c&b&ué\é’@' ng

| ayer (6) is nadé St rocéss as claifred 1m el
wherein a | ayefest silsitegs @cﬁrr@rmsugn@ga tdendane atff dhefvalidecilkiclps

corr espongly ngnkQ %&Jrﬁcguﬂﬁf@été&e%oﬁt}%%% dghest $oRf 1At Bhc{idafe 5 x 102
cm2 is renoved by virtue of second sacrlfl ci al oxidation stage (300).

This Sheet HaSOBEBRTR&PITECE PQFkFW spPstrpte) @)y (and a stage of

cleaving the wafer at the 1level of the implantation
region in order to transfer, onto the backing substrate
(2), a portion of the wafer and in order to form a thin

15 film or a layer of semiconductor on the backing
substrate, the thin film or this layer subsequently
being subjected to the first and second sacrificial
oxidation stages (100, 300) and the polishing stage
(200) .

20 8. The process as claimed in one of the preceding
claims, wherein the working layer (6) 1is made of
silicon.

S. The process as claimed in claim 8, wherein a
layer of silicon comprising a concentration of defects

25 corresponding to surface densities of Secco defects of

-2

greater than 5 x 102 cm is removed by virtue of the

second sacrificial oxidation stage (300).
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