PROCESS FOR FABRI CATI NG A SUBSTRATE COVPRI SI NG A
DEPCSI TED BURI ED OXI DE LAYER FI ELD OF THE | NVENTI ON
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nitride layer being produced by deposition.

According to the first process for forming an oxide layer, said thermal
oxidation is obtained in a furnace in which substrates, for example made of
silicon, are submitted to.a temperature of between 900 and 1200°C.

A gas is introduced into the furnace to oxidize the substrates, an oxide
layer growing with time on said substrates. In the dry thermal oxidation
process, the gas is oxygen and in the wet thermal oxidation process, the
gas is water vapour. '

The thermal oxidation process, and more particularly the dry thermal
oxidation process, gives an oxide layer which has a very high quality, is
particularly dense and has a high dielectric strength.
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oxide layers results in a ow denS| of the layer, which |mpaqts the quality
of the transfer obtained by Smart ‘Cut™ method, method described in the
publication “Silicon-On-Insulator Technology: Materials to VLSI®, by -Jean-
Pierre Colinge, 2nd edition, published by Kluwer Academic Publishers,

pages 50 and 51.

The transfer of a layer by the Smart Cut™ method may be of poor quality
when the deposited oxide layer has not been densified by a heat treatment.

 The densification of these oxide layers can be obtained by application of an
annealing 'at a temperature between 600 and 1200°C, for between
10 minutes and 6 hours, as described in the international patent application
WO 2006/029651. This heat treatment also allows certain species, such as
for example carbon, lncorporated into the oxide during deposition, to be
degassed. ‘

However, during the fabrication of multilayer heterostructures, application
of this heat treatment to densify an oxide layer deposited on the multilayer
substrate is limited to low-temperature ranges to avoid the appearance of



substrate is limted to |l owtenperature ranges to
avoi d the appearance of defects and the diffusion of
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a step of bringing the donor substrate into contact with the receiver

substrate; said process comprises at least a first heat treatment of the
oxide layer or nitride layer deposited on the donor substrate and/or the
receiver substrate before bonding the donor substrate to the receiver, and
a second heat treatment of the substrate consisting of the receiver
substrate, the oxide layer and all or part of the donor substrate, at a
temperature equal to or higher than the temperature applied in the first heat
treatment, '

The second heat treatment is a densification heat treatment.

The first heat treatment consists in applying a temperature of 600 to
1000°C, during few minutes to few hours in a non-oxidizing inert gas ora
- mixture of inert gases.

Preferably, the first heat treatment consists in applying a temperature of
800°C for 2 to 4 hours.



Preferably, the first heat treatnment consists in
applying a tenperature of 8000C for 2 to 4
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applying a tenperature of 1000 to 1200cC during few
mnutes to few hours in a non-oxidizing inert gas or a
m xture of inert gases. Said inert gas used the inert
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substrate so as to form a buried zone of weakness in said donor substrate;
and then cleavage in the zone of weakness resulting in detachment of said

useful layer.

The step of implanting ions or gaseous species is carried out after the first
heat treatment, and the cleaving step in the zone of weakness is carried
out before the second heat treatment.

The parameters of said species implantation are chosen so as to form a
zone of weakness in the relaxed SiGe layer of the muitilayer donor:
substrate. ‘



the donor substrate, a step of preparing the surfaces
of said substrates. Another subject of the invention
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tenperature of the heat treatment; - Figure 5 is a
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of fabricating a substrate according to the invention, and from the drawings
in which: | '

- Figure 1 shows schematically steps of an example of how the’
process according to the invention is implemented,;

- Figure 2 shows schematically steps of a second example of how
the process according to the invention is implemented.

- Figure 3 shows schematically steps of a final implementation
variant of the process according to the invention;

- Figure 4 is a graph showing the variation in the thickness of the
oxide layer as a function of the duration and the temperature of the heat
treatment;

- Figure 5 is a graph showing the variation in the refractive index of
the oxide layer as a function of the densification temperature; and '

- Figure 6 is a comparative table of the étching rate on a thermal
oxide and the etching rate on a deposited oxide that has undergone a
densification in accordance with the invention. '



densification in accordance with the

i nventi on. DETAI LED DESCRI PTI ON OF THE | NVENTI ON The
w@emsasssaccording to the invention for fabri cedtT/mpoes/000383
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and a strained silicon Iayer 6 (Figure 1a). It should

be noted that the oxide |ayer 1 may be substituted
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m xture of inert gases. The inert atnosphere thus

created is for exanﬁl e conposed of argon (Ar),
nit sheylenbe mpjed thatdhepxide:layer 1imay be sulstiuted with a nitride
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minutes and a few hours and preferably at a temperature of 800°C for 2 to
4 hours, in a non-oxidizing inert gas or a mixture of inert gases.

The inert atmosphere thus created is for example composed of érgon (Ar),
nitrogen (N2) or xenon. (Xe) or in a mixture of at least two of these inert
gases.

This first heat treatmént at relatively low temperature induces densification
of the oxide layer 1, as well as degassing of certain species while still
maintaining a certain degree of porosity of the deposited oxide layer 1.

The porosity of the oxide layer 1 allows godd bonding to be achieved when
bringing it into contact with a second substrate, as will be explained in
detail later.
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In this example, it will be seen that the parameters of said species
implantation are chosen so as to constitute a zone of weakness 8 in the
relaxed SiGe layer 5 of the substrate 2.

However, the parameters of the implantation may. be chosen in such a way
that the weakening zone 8 is located in any layer of said donor substrate 2.

Next, with reference to [Figure 1e, a receiver substrate 9, for
example made of silicon, is bonded to the upper layer of the donor
substrate 2. It is therefore understood that the first heat treatment of the
oxide layer (1) deposited on the donor substrate (2) is realised before
bonding the donor substrate (2) and the receiver substrate (9).



oxi de layer (1) deposited on the donor substrate (2)
is realised before bonding the donor substrate (2) and

wo bsnersi ver substrate (9).1n the rest of theptEKE2008/000383
the term "bondi ng” is understood to nean the intimte
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eforrgxbmply it dkyyeinng diftlegelonor substrate 2, for exanple
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the relaxed Si Ge |ayer 5 remai ning on the donor
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5 remaining may in particular be abraded by appl yi ng:

- a wet oxidation treatnent followed by a selective
eltdHasnty lsé eptioed thatHbe wsekd dayerblimaydbe aletadhadsby angradher

b¥heaRs! WBI HHoHH 98 tREsS RRfile8Sin the art, such as for example by

thinning the donor substrate 2, for example using a BESOI-type method.

Next, the upper surface of the relaxed SiGe layer 5 remaining'on the donor
substrate 2 is abraded by any suitable-method such as a CMP (Chemical
Mechanical Planarization) method, until the strained silicon layer 6
constitutes the upper layer of the substrate (Figure 1g).

It should be noted thét the upper surface of the relaxed SiGe layer 5
rémaining may in particular be abraded by applying:

- a wet oxidation treatment followed by a selective etching step
when the weakened buried zone 8 is formed by co-implantation of species

. into the substrate;

- a CMP polishing step followed by a selective etching step when the
weakened buried zone 8 has been formed by implantation of a single
species; and '

- a simple selective etching step.



into the substrate; - a CWP polishing step foll owed by

a selective etching step when the weakened buried zone
wé 20850158en fornmed by inplantation of a singl epepeRioes000383

and - a sinple selective etghing step.Referring to

Figure 1h, a second oxide or nitride |layer 10, called

a sacrificial Iayer is deposited on the strained

con a second heat. tregt nent

=Bptertio 0’ Fiadinitn oo sectsih e o0t 12008, feplled 2
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ghlexts a secantkhealnsestmentds mpplied @t layterprratuierhetween 1000

aé,q@q E?gr? f&hé‘ ﬁm%r @&%‘én' few AINUEERERY oWt PERES %ooﬁreferably

or XxXenon
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TETREReyR et ae SopTSe S v udh LARDEBRA ) rnenon
t ey (Benan"dlxtiﬂasnffait tesetst bwio bétheserieert gases.al | ows t he

substrate bonding interface's to be reinforced. It is
qui te obvious that the oxide or nitride |ayer,

b
dBpoeg this seaondthbeptreatirentsiheduriadeoxde {ayer dde é*ie@ng%iedeand
SHRy tdatb s dlrdiifeplerent id Mesellhye hsyérg of Uhkestistrdte are

the first heat ment prijor.to

D aeal Bl T it heas featEiens allgus the
vsithsteas bontimgrintsirates to bbeeimfyrcdeparti ng from t he

scope of the invention. Finally, referring to Figure

li, the sacrificial oxide layer 10 that has all owed

t Hds gtitaiobeidusithatibe dxige or eittide kayeprlonay thedderasiteg on the

hyr}%r g\%‘?%gsﬂﬁl%t 9 gh?e}bfi@ 0Er suﬁstfa@g@)’cﬁﬁ’dé’}éy@r 1 assembly being

uori c acl treat ment we

skubjpelgdi t theefirgt heatrfigalneial Prareto; WGSF%E&EF ﬁé’&?s féf‘?o%?"d
' Boﬁéﬂﬁ??gtlﬂér;(e ZC&tﬁhlﬁQSmttﬁs Sol@niamtvamth Iti;a%hvetgestuﬁmwmtmeﬁeby
raeaaf\t,@g f%’%i’f‘? WO ﬂ@%’r\@"#@@ﬁgféd ?yg:n t he s?r ai ned -
silicon layer 6 by a densified oxide |ayer 1.
Finally, referring to Figure 1i, the sacrificial oxide layer 10 that has allowed
the strained silicon layer 6 to be protected during the second heat
_treatment, is removed by a hydrofluoric acid (HF) treatment well known to
those skilled in the art.

The substrate thus obtained, shown in Figure 1i, consists of a lower
receiver substrate 9 and a strained silicon (sSi) upper layer 6, the receiver
substrate 9 being isolated from the strained silicon layer 6 by a densified
oxide layer 1.

Referring to Figure 4, which is a graph showing the variation in thickness of
the oxide layer as a function of the duration and temperature of the heat
treatment, it is apparent that the densification of the oxide layer is
progressive and not complete at temperatures below 800°C, which
corresponds to the first heat treatment of the process according to the
invention, and that the densification is complete for temperatures of 1000°
and 1100°C, which correspond to the second heat treatment ‘of the



Referring to Figure 4, which is a graph show ng the
variation in thickness of the oxide |layer as a
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One particular but non-limting exenplary enbodi nent

of .a substrate obtained according to the invention
wQne ipartinsdarr bot cnaselimoitingi exemelasy epmbodimnentyaf e substrate

obtained according to the invention will be described below with reference
to Figure 1.

Example 1:

An oxide layer 1 (Figure 1b) is deposited on a multilayer substrate 2 called
the donor substrate, consisting of a silicon support substrate 3, a silicon-
germanium (SiGe) layer 4 of increasing composition, a relaxed SiGe layer
5 and a strained silicon layer 6 (Figure 1a).

This oxide layer 1 is a silicon oxide formed from TEOS (tetraethyl
orthosilicate, i.e. Si(OC,Hs)4) with a diluent gas such as oxygen or nitrogen,
for example according to a process well known to those skilled in the art.
The diluent gas is preferably oxygen to limit the amount of hydrocarbons in
the deposited oxide layer 1.



Exanple 1: An oxide layer 1 (Figure 1b) is deposited
on a nultilayer substrate 2 called the donor

weustinase, consisting of a silicon support subeT/IBREs/000383
3, a silicongermanium (Si Gay |ayer 4 of increasing
conposition, a relaxed SiGe layer 5 and a strained
silicon layer 6 (Figure la). This oxide layer 1 is a

gj,l'%\i gagpq?% drg gr%rsggr%SIfI?ro TEO% tra t?qodgﬁpr greferably

s8ehndornxygen or nitrogen, for exan‘pl e accordi ng to a
process well known to those skilled in the art. The

di luent gas is preferably og{gen to limt the anount
oMorganesc dh@oftew i rate e thep JH QS dpieeueror| isy betweeme200 and

pggt?glr;%m;)%r&é?ébz#@@ms%cﬁ\etdfﬁﬁfhezgfgyg’é?ﬂﬂa\ﬂora'l@_ ¢ rbetween 20

orr. Moreover, the flow rate of
pééﬁF'sBFe feeabhedQ8€6M200 and 600 seem preferabl y
300 seem and the oxygen flow rate is between 20 and

8P PechpEE Aishosiod Blings e beerh se e Booc.
ppreffenabhy lyeteendd SaD7@07C.7000C. The thi.ckness of the
oxi de layer thus deposited is generally betmcen 1000

and 2000 A, referabI{aabout 1500 A. Next, wt
r Ehe thinkressooithg axide layer thys, deposited Isrg@aref%mbween 1000

ag,pagggorﬂ pRefepail¢ aBbUf £500 Aabout 8000C for about 2
hours, in a non-oxidizing inert gas or a-mxture of

i nert gases. Next, gaseous species 7 are inplanted
t Negt)ohith refenemey 16 EFogureﬂd,fm frdstnbeatstrbaimeﬂteisZappltduhat a

i t oX| l i e 0
Brberdife' 3B S0l A sty ThBUECTy A APOERREM oe
t bea deixtusel of inesksgdseski gure 1d, in accordance with the
Srmrt Cut (tm nethod as described in the publ i cation
"Silicon-On-1nsul ator Technol 08%/: Mat eri al s og '
blexk aasepyis species /i Hgdmpiaed HirpHgh thepHBP*?fs s aﬁe donor
wawaté\czadﬁ@ﬂ i§ tBWalyi theehdde paeed, iV ordul tb formThisaid donor
b§3l?sﬁﬁlt§g%| nple%rl](te%tea nurTc'etde Boné éo hOWR rgcs the "Jyashgg Iﬁ{éts in
Figure 1d, in accordance with the Smart Cut™ method as described in the
publication “Silicon-On-Insulator Technology: Materials to VLSI", by Jean-
Pierre Colinge, 2nd edition, published by Kluwer Academic Publishers,
pages 50 and 51. o

This weakening implantatioh step is for exémple carried out by implanting
hydrogen at an energy of around 30keV and at a dose of about
6 x 10'® at/cm?.

According to an alternative implementation, the implantation step could be
carried out by co-implanting hydrogen with an energy of around 30 keV and
with a dose of about 1.5 x 10'® at/cm? and helium with an energy of around
50 keV and a dose of about 1.5 x 10" aticm?.

More generally, co-implantation is carried out with a hydrogen energy of
~around 20 to 40 keV and a helium energy of around 30 to 60 keV, the
doses for both species being around 1 to 2 x 10'® at/cm?.



hydrogen at an energy of around 30 keV and at a dose
of about 6 x 1016 at/cm 2. According to an alternative

wo bpkaomest ati on, the inplantation step coul d becTe00sa80383
out by co-inplanting hydrogen with an energy of around
30 keV and with a dose of about 1.5 x 1016 at/cn and
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olayar 5 ofithe2fulisirat® 2keV and a hel i um energy of around
30 to 60 keV, the doses for both species being around
1 to 2 x 1016 at/cn2.In this exanple, it nmay be seen
tNaxt twigh peferencerte bigusaile, aperdeideri syhsdratet 9, oabtained for
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ayer 0 Xt,

f the substrate 2. reference to
Figure le, a receiver substrate 9, obt ai ned for
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and/ or of deionized water, by neans of brushing,
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sactivasing fsaitesurfgces pt apasmaninoowgen armnitnogermngen. Next,
referring to Figure 1f, the assembly fornmed by the

recei ver substrate 9 and the donor substrate 2 is..

t Nexte defepringito Higmne 1artbetdssambly forated: bietheorepeiver substrate

SYoHd ﬁ{eedgnérsslﬁk?%;@aq@%dlsf ﬁﬁﬂéc? \p{)sﬂée&?]ws éﬁ@%@n idart of the

accordance wt

C anarauRsUale & s BAiRERAR diom BWEARARNGHORS Reerorcenge with

UpReBrid# Care ietidie biyed aieedl tRidtmehtsera fernpsmitivienef about
tngﬁwggnor substrate 2 is abraded, by any suitable

such as a CWP (Cheni cal Mechani cal
Pl anari zation) method until the strained silicon |ayer

6N%91.n?ljié LHbgrdsGrjﬁfceugﬁﬂE reR%BH SiGeliBverss Rehaiiy 6t E8nor -
substrate 2 is abraded, by any suitable method such as a CMP (Chemical
Mechanical Planarization) method until the strained silicon layer 6
constituted the upper layer of the substrate (Figu're 19).

The upper surface of the relaxed SiGe layer 5 remaining can be abraded in
‘particular by applying:
o - a wet oxidation treatment followed by a selective etching step;

- a heat treatment when the weakened buried zone 8 is formed by
an implantation or co-implantation of species into the substrate;

- a CMP polishing step followed by a selective etching step when the
weakened buried zone 8 was formed by the implantation of a single
species; and ‘

- a simple selective etchmg step



The upper surface of the relaxed SiCGe |ayer 5

remai ni ng can be abraded in particular by applying: -
wa@2ometioxsi dation treatnment foll owed by a sel ecedweB2008/000383

etching step; - a heat treagnent when the weakened

buried zone 8 is formed by an inplantation or
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i tpPpAnt ati on of a single species; and - a sinple
sel ective etching step.Referring to Figure 1h, a
second TECS oxide layer 10, called the sacrificial
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af M Ué?q?@ S€§f 11000C for 2 hours, in a
non-oxi di zing inert atnosphere or a mixture of inert

ggses Fi.na wi.th.reference to..Figure
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hpyiadﬂdm:ﬂuarlceanldj(l-ﬂﬂ:l:t)'eatnmttnent In an alternative

way of inplenmenting the process according to the
invention, with reference to Figure 2 , said process

i hclamedtemnatives wayt op igtolerageting i thg Rroesssdacearging to the
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|nvent|on Next, with reference to Figure 2c, a first

gaéhofu Af%f%g%d éﬁatatﬂgl 1,68k Myet 1 e&mr@é %Sstﬂﬁtelaew\@eﬁ]tnde

urlng ewmnutes to few hours,
el?é(ﬁbW@hQUh‘i’?RﬁrB@Q fromiherrsiops, of jhe nveahey- at a
tenperature of 800 C for 2 to 4 hours, in a
- OXi t f
TR nuth “efilendih e iede e drsihest Poplisal s apbia at a
ctempsratlrefof dregweert 80P, and 10@QENdYNY few misutes toXe ours,
| oSy Hribid e nfthutBs theRF hohiMP pPéfetdliy Gt 'd'®rhperature of 800°C

for 2 to 4 hours, in a non-oxidizing inert gas or a mixture of inert gases.

The inert atmosphere thus created is for example composed of argon (Ar),
nitrogen (N2) or xenon (Xe) or in a mixture of at least two of these inert
gases.

This first heat treatment at relatively low temperature leads first of all to the
densification of the oxide layer 10, but also to the degassing of certain
spécies, while still retaining a certain degree of porosity of the oxide layer
10 deposited. In addition, the porosity of the oxide layer 10 gives a good
bonding when it was brought into contact with a second substrate, as will
be explained in detail below. '

Next, ions and/or gaseous species 12 are implanted through the upper face
of the donor substrate 11, i.e. the oxide layer 10, in order to form in said
donor substrate 11 a weakened buried-zone 13, shown in Figure 2d by the



gases. This first heat treatnment at relatively | ow

tenperature leads first of all to the densification of
wo besaxizge | ayer 10, but al so to the degassi ngpEf/1B2008/000383

certain species, while stilif retaining a certain

degree of porosity of the oxide |layer 10 deposited. In
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t surface oftherdanorsabstrate théedortbe axidsslayer 8011, i . e.

to the oxide layer 10. Additionally, before the

recei ver substrate 14 is-bonded to the dono ubstrate:
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is detached in the zone of weakness 13 in accordance

WRERrHRG 5 EBGhre 2t (h&asTEMBRATIMhICEY the F8LGE! sdbstiate 14
and the donor substrate 11 is detached in the zone of weakness 13 in
accordance with the Smart Cut™ method by heat treatment at a
temperature of about 500°C and/or with the application of stress.

Next, with reference to Figure 2g, a second heat treatment is applied at a
temperature between 1000 and 1200°C for few minutes to few hours, and
preferably at a temperature of 1100°C for 2 hours, in a non-oxidizing inert
gas or a mixture of inert gases. In the same way as previously, the inert
atmosphere thus created is for example composed of argon (Ar), nitrogen
(N2) or xenon (Xe) or in a mixture of at least two of these inert gases.

During_this second heat treatment, the buried oxide layer 10 is densified

.and any defects initially present in the surface layer of the substrate are
removed. Moreover, this second heat treatment leads to strengthen the
bonding interfaces. .



tenperature of about 5000C and/or with the application

of stress. Next, with reference to Figure 2g, a second
wheak/1orrsat nent is applied at a tenperature bep@ERE82008/000383

1000 and 12000C for few mnstes to few hours, and

preferably at a tenperature of 11000C for 2 hours, in
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heat. treatnent™| eads to strengthen the bondi ng

i 9tfdg¥®c®s. The substrate thus obtained, shown in
Figure 2g, consists in a silicon |ower receiver
substrate 14 and a silicon upper |ayer, the receiver
substrggﬁﬂgﬁﬁgeing separated fromthe silicon layer 11
by a densified oxide |layer 10. One particul ar but
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precursor is deposited by the LP process on a

singl e-1ayer substrate 11 called the donor substrate -
oPhaithiekness of thHecoxideAager wag detwder 200 akh&O9 Af preferably
ogb(ﬂ&(l ayer was between 200 and 500 A, preferably 300
A" Next, with reference to Figure 2c, a first heat
treatnment is applied at a tenperature of 750C for 2
NRULS witH? r@fe?%ﬁ:‘é”fé Figlire®d, e irstIRSatOfredtnfBnt! il Spdled at a
i nert gases. Xt, hydrogen species 12 are rngl ant ed, _
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| 6f hertgageshe oxide layer 10, in order to formin said
donor substrate 11 a weakened buried zone 13, shown in
Figure 1d by the dashed |line, in accordance with the
SNext, dr¢den spetiesd 21areldmptanbed thnough the upper face of the

donor substrate 11, that is to say the oxide layer 10, in order to form in said
donor substrate 11 a-weakened buried zone 13, shown in Figure 1d by the
dashed line, in accordance with the Smart Cut™ method as described in
the publication “Silicon-On-Insulator Technology: Materials to VLSI”", by
Jean-Pierre  Colinge, 2nd edition, published by Kluwer Academic
Publishers, pages 50 and 51.

This weakening implantation step involves for example, the implantation of
hydrogen with an energy of around 25keV and a dose of about
5 x 10" at/cm?.

Next, with reference to Figure 2e, a receiver substrate 14, also obtained in
silicon, is bonded to the upper layer of the donor substrate 11, i.e. to the
oxide layer 10. ' ' ' '
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donor substrate (Fi %“;Jre 3a) obtained in any material,
sSeld proosssiaseardimaie the nvertien indides adirst siepeofi depositing

FLg lHXﬁiegféPlela%() i(ﬁghr@%} ot & PRtAE rl‘éoyér%rﬁ@ Ridt@dbafrat@ 21 called
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tenperatu I and 100 for a tj bet weep, -
¢ 18 Apnok SDSIcRte dEIONGRSS) OPIARER 4 APy ATIE b T %, Soon.
oGaE for 2 to 4 hours, in a nonoxidizing inert gas
or a mxture of inert gases. The inert atnosphere thus
created is for exanple conposed of argon (Ar),

Next, with reference to Figure 3c, a first heat treatment is applied at a

temperature between 600 and 1000°C for a time between few minutes to
few hours, preferably at a temperature of 800°C for 2 to 4 hours, in a non-
oxidizing inert gas or a mixture of inert gases. ‘

The inert atmosphere thus created is for example vgcomposed of argon (Ar),
nitrogen (N2) or xenon (Xe) or in a mixture of at least two of these inert
gases.

This first heat treatment at relatively low temperature induces the
densification of the oxide layer 20, and the degassing of certain species,
while still maintaining a certain degree of porosity of the deposited oxide
layer 20.

The porosity of the oxide layer 20 makes possible a good bonding when it
is brought into contact with a second substrate. ‘
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densification of the oxideirayer 20, and the degassing

of certain species, while still maintaining a certain
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OMIRRLERLE (22 1EOr PRTEtS, (BB ity 1 (145 aiTng0 fethe donor
r SasHties 2qubstrate 22 into intinmate contact with the

oxi de layer 20 of the donor substrate 2 1. It will be
noted that the porosity of the oxide layer 1 is

niiwitl dieneoteduthah the perdsity if the aixide &yenenis, maintaimed rduring

S 1 B PRHBR O, RO 0 {oR9gEyos paiciry

b@eekd, said substrates 21, 22 are cleaned with a
m xt ure of ozone and of a conposition of the RCA

{ RBdi0 g, Mt P mostiBten 251 22 4PE nopind, s Subsates 21,
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preferably at a tenperature of 1100C for 2 hours, in a
nﬂ@' X dbgbid h'eB?"trteaﬁﬁénto\thﬁhmsxﬁWe%sﬁfcah@ﬁrﬂeaQQ&%%nent is
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OfxdMpies UBHI0RLE S¥EhRyon (Ar), nitrogen (N;) or xenon (Xe) or in a

mixture of at least two of these inert gases.

During this second heat treatment, the buried oxide layer 20 is densified
and any defects initially present in the surface layer of the substrate were
eliminated. Moreover, this second heat treatment leads to strengthen the
substrate bonding interfaces. '

Finally, it is obvious that the examples that have just been given are merely
particular illustrations which are in no case limiting as regards the fields of
application of the invention.
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to strengthen the substrate bonding interfaces.
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just been given are nerelyiparticular illustrations

which are in no case limting as regards the fields of

application of the inventigualisAl MS 1. Process for

fabricating a substrate conprising a buried oxide

layer ( 1, 10) for the production of electronic
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the Tirs iment consists in applying a
tenperature of 600 to 1000C during few mnutes to few

heurs bec%s@%‘c%fdi'hg} kS @IdirRel thiRtetized iRl thhtf @écond heat
i nert gase 0oCcess accordlng to any one of

c‘ir%"f‘tﬁ%e"i 1 Bdﬁns@ﬁﬁV%f‘%ﬂ YeAMENtt hat the first heat
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for 2 to hour s eSS di . .one '
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heat treatment consists in applying a temperature of 600 to 1000°C during
few minutes to few hours in a non-oxidizing inert gas or a mixture of inert

gases.

4. Process according to any one of claims 1 to 3, characterized in that
the first heat treatment consists in applying a temperature of 800°C for 2 to
4 hours. '

5. Process according to any one of claims 1 to 4, characterized in that
the second heat treatment consists in applying a temperature of 1000 to
1200°C during few minutes to few hours in a non-oxidizing inert gas or a
mixture of inert gases.

6. Process according to any one of claims 3 to 5, characterized in that
the inert gas used in the inert atmosphere or the mixture of inert gases is
chosen from the following list: argon (Ar), nitrogen (N2) and xenon (Xe).
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claims 3 to 5, characterized in that the inert gas
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characterized in that the donor substrate (2) 'S
constituted by a silicon support substrate A

si0i coRtmesanaacerd®igcdy Clajrad, (qf)arectarlﬁedeusut gt the donor .

c 'Wé?lsdté' 9 is ‘%: h@ilt@l’@dﬂ SsilResupport dBsRatet [Hi '&eglll?on-

silicon layer grocess accor ding 1o any bne o
ngm@'lﬁlmt '@e) @Yﬁf wt(glmcfgas'na COmpositiad, adﬁlﬂxed S' e layer

s@s‘atnﬁaé straindd)silRof/|1@yert(BE recei ver substrate (9, 14,
) consist of a substrate made of silicon of (100), ( -

110) or ( 111) crystal orientation. 12. Process
attor dProxese aaeprding toang lomenef daits 119 8¢ bbharacterizeddd that
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at_least the succgssion of th ow n
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umpmbluﬂasea oftep hef dstabdhingygeuséful, layd)) (GlepOpiftoml the donor
q%ﬂpno? strate (2, 11) to forma buried zone of -
wBY é§§ % 13) in said donor substrate (2, 11); and

t hen cleavage in the zone of weakness (8, 13)
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detaching the useful layer (6, 10) is obtained by at least the succession of
the following steps:

- implantation of ions or of gaseous. species from the upper face
of the oxide layer (1, 10) deposited on the donor substrate (2, 11) to form a
buried zone of weakness (8, 13) in said donor substrate (2, 11); and then

- cleavage in the zone of weakness (8, 13) resulting in
detachment of said useful layer (6, 11). '

14.  Process according to claim 13, characterized in that the step of
implanting ions or gaseous species is carried out after the first heat
treatment, and the cleaving step in the zone of weakness is carried out
before the second heat treatment. ’

15.  Process according to claims 10 and 13, characterized in that the
parameters of said implantation species are chosen so as to form a zone of
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that the step of inplanting ions or gaseous species is
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cleaving step in the zone ad weakness is carried out

before the second heat treatnent. 15. Process
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t&? paranmeters of said inplantation species are chosen

as to forma zone of weakness (8) in the rel axed
Si Ge layer (5) .of the multilayer donor substrate (2).
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conprising at |east an oxi de or nitride layer (1)
deposited on a donor substrate (2) and/or receiver
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18.  Substrate according to claim 17, characterized in that the refractive
index of the degassed oxide or nitride layer (1) is between 1.435 and 1.455
for a laser wavelength of 633 nm.



