1 Met hod for controlling the distribution of stresses in a
sem conduct or-on-insul ator type structure and correspondi ng structure.
The i nverwoamwmshees to a method for controlling the dipstrmprbubioossoof
stresses in a structure of the sem conductor-on-insulator type during its
manuf acturing. 5It also relates to such a structure, which may be used in
the fields of mcroel ectronics, optoelecttonics, integrated photonics, etc.
Wth bonding by nol ecul ar adhesion it is possible to make substrates of the
SO (Silicon On 10 Insulator) type, by burying an insulating |ayer between
a nmechani cal supporting substrate and an active sem conductor | ayer.
Cenerally, SO substrates include an active |ayer and a nechani cal
supporting substrate in single- 15 crystal silicon, while the insulator is
often a silicon oxide. Met hods such as those respectively
known under the brand of "Smart Cut"™ or under the acronym of "BESO "
(" Bonded and Etched-Back Silicon on Insulator™) 20 involve the adhesive
bondi ng of two substrates, one being the receiver (future nechanical
supporting substrate) and the other one being the donor, fromwhich 2 the
active layer is extracted. In order to formthe buried insulator, all or
part of the insulator nay be fornmed or deposited on either one of the two
substrates to be bonded. 5Currently, the totality of the insulator is
formed on the donor substrate, in particular if the final buried insulator
is thin (< 500nm In other cases, in particular if the buried insulator is
thick (> 2000nnm), the donor substrate nmay only bring a snal
Method for controlling the distribution of
stresses in a semiconductor-on~insulator type structure

and corresponding structure.

The invention relates to a method for
contreolling the distribution of stresses in a structure
of the semiconductor-on-insulator type during its
manufacturing.

5 It also relates to such a structure, which
may be used in the fields of microelectronics,
optoelectronics, integrated photonics, etc.

Wwith bonding by molecular adhesion it 1is
possible to make substrates of the S0I (Silicon On

10 Insulator) type, by burying an insulating layer between
a mechanical supporting substrate and an active
semiconductor layer.

Generally, SOI substrates include an active
layer and a mechanical supporting substrate in single-

I35 crystal silicon, while the insulator is often a silicon
oxide.

Methods such as those respectively known
under the brand of "Smart Cut" or under the acronym of
"BESOI" ("Bonded and Etched-Back Silicon on Insulator")

20 involve the adhesive bonding of two substrates, one
being the receiver (future mechanical supporting

substrate) and the other one being the donor, from which



10 portion of the future buried insulator (e.g.: 200nn), the renai nder
(e.g.: 1800nm being provided by the supporting substrate. The
presence WO 2a1im3ni7@d i nsul ator | eads to deformati on of ®Phe/HPReAKMSM4 SO .

| ndeed, for exanple, in 15 the case of buried Si oxide (100-1000nn) between
a support of thickness 400-800m and an active layer of Si with a thickness
of 10-10,000nm the structure is not symmetrical and deforns because the
oxi de does not have the same heat expansion coefficient as silicon. It is
20 again found under stress, a stress which relaxes in order to give a

"deflection" i.e. a deformation to the finished SO substrate, This
defl ection is &9 ?‘ﬁ%”@‘?eg?aé’rersi hte THeITU at OF i RTTHT cK° ALSFTgHte

def ormati on ofbourtied herebyatmde 25iwafrersats b6l errabl endyldher users.bén the
other hand, beyond a ocﬁfercgezg&g's%eefaor&?té?@égr@#étBg.etﬁeSQrpo depending. on the
made on the S,

fineness of the conmponen ocusi ng probl ens occur during
phot ol i t hogr aplei destoopsiedor even to the utnost, problens in handling of 30

the wafers sy robots. Itci s Lhenef org degyired:o g ovige 50,1 wabersmith
the desired buried insulator thickness, w thout  however .the defornation of

these SO s beifRFTSIGnPRi it . PR AP aEFaFPng U BATSEFMREh aft hiftk 35

buried insul attahzandpwirtibasmahkudetbection tsitherefer@mB. In other
di fficul tandrequiresresorti ngt opart ij;,gl géeprecautcf ons afd nmet ha
S

, ds., .
Up to now, in<6rd&r 101 PRt EHe* St r afidt Tt er et 87T he' défl ectioh, a
first sol ution>c@igiosis ,oftimanddact usubgt8@ks wiavh @nihi bkibgr isedsmakul at or
by adhesivg]y i.ng d r a y proyi di ng spal. | 4on of
t he oxi de,man %;%Qgggleid\%r(a&%i ch i n%: ugggqtgkl?e lnaﬁ;r port?gnggf téﬁﬁe)drg u>t'ure
buri ed oxide, the e¥énatheetot 4Fi-By 't hépeBRm) being provided by the

supporting substrate.

The presence of a buried insulator leads to

deformation of the finished S0I. Indeed, for example, in

15 the case of buried Si oxide (100-1000nm) between a
support of thickness 400-800um and an active layer of Si
with a thickness of 10-10,000nm, the structure is not
symmetrical and deforms because the oxide does not have
the same heat expansion coefficient as silicon. It 1is

20 again found under stress, a stress which relaxes in
order to give a "deflection" i.e. a deformation to the
finished SOI substrate. This deflection 1s all the
greater since the insulator is thick.

A slight deformation of the thereby made

25 wafers 1s tolerable by the users. On the other hand,
beyond a certain deformation (amplitude < 50um)
depending on the fineness of the components made on the
SOis, focusing problems occur during photolithographic
steps, or even to the utmost, problems in handling of

30 the wafers by robots.

It is therefore required to provide SOI
wafers with the desired buried insulator thickness,
without however the deformation of these S0Is being
significant. The manufacturing of an SOI with a thick

35 buried insulator and with small deflection is therefore



10l n order to avoid deformation of the finished SO, the receiver should
not only include the oxide on the front face, but also on the rear face
(whi ch f ovOoeramsi@si s the case with thernmal oxidation), PChiEP2010A646Hace

oxi de should be preserved 15 until the end of the SO manufacturing nethod,
which is a constraint since the different deoxi dation steps (at |east one
deoxi dation after the stabilization step, Possibly a second one after the
t hi nni ng step) have only to he perforned on the front face. 20This kind of
met hod is feasible but costly and i nposes the manufacturing of thick buried
oxide SO's by gweamns-of: spegidi ¢ eguiprent  (aoxidadid on @excl usdvel ¥, ot he
front face, etc.), Nbreover, SO s_ﬂt\ég'[ﬂth such an oxide on the rear 25 face,
delivered to tHie TRAUFYLT (et <O *“Et%ct roni ¢ components, al so force the
users to thensel ves perfarmudeaoxivdatirons:dent ool irniec fariontsfaceses and

The defornmatian, of. an. oxi tructyre on the rear face.will. he.zero if the
thi ck buried gg?”de“' a- 3Eﬂ|§n(§:ﬂm é’ié'ldflﬁrel’sé’:‘rrele%ax“ftge"'f}?]}i“éRhélss“)g%% ﬁ'é’ réé“ar
face of the’rdeEiviercgubisty att@is with a  thijdgk digpiragd henaet Aodsf oby
manuf act uri ng 4 SQ=0F SEORRPAENT:S QB~Lhi $uBQcrahearshasce oxhde i-s, partly
removed, the deformation again appears wth an anplitude 35 dependi'ng on
the differenceTat4 hikiness bt eer' s he” bt ed TX de* antFhai®on YHeSE ear
face 4 includedothexampbe, @S wi hthar ifeduoxi dei:(iBAX)cofde,
thickness 1,000nmis characterized by a deformation anplitude of about
85pm if no oxide 1s présent 1h the'tear face. This anplitude can be
reduced toiltabout 40pm 5 ilf: 50Qmm ofc oxicdel atsef dafttjon tdhie viear fabehed

The present inwention.thergfore aipis 140,30! ve Lhi s,problemby proposing a
met hod for controlling the distribution of the stresses in a structure of
t he seni conduct'st - 6RCThsuldttor Pype 2défi gt i £§8 rear face (which for

example ig the cage with thermal oxidation).

This rear face oxide should be preserved
15 until the end of the 50I manufacturing method, which is

a constraint since the different deoxidation steps (at

izagt one deoxidation after the stabilization step,

possibly a sscond one after the thinning step) have only
Lo be performed on the front face.

20 Thia kind of wethod 1z feasible but costly
and imposes the manufacturing of thick buried oxide 380Is

by means of specific equipment (deoxidation exclusively

S

on the front face, eto,

Morecver, 30Is with such an oxide on the rear
25 face, delivered fo the manufacturers of elechtronic

components, also force the users to themselves perform
deoxidaticns only on the front face.

The deformation of an oxide structure on the
reay face will e zerce 1f the thick buried oxide 8OT
3 dincludes the same oxzide thickness on the rear face of
recaivaer gubstrate.

If during the method oy manufacturing the
SOI or comgonents on this S80I, rear face oxide is paritliy

removed, the deformation again appears with an amplitude

0.3
3
[

depending on the difference in thickness between the

buried oxide and that on the rear face.



10 manufacturing, which is sinple and easy to apply, and with which the
deformation of the obtained structure may be "nmanaged" on demand. Thus,this
met hod f owocomntesed78i ng t he distribution of the stressesPOf/EpREDO064504 i ON i N
a 15 structure of the sem conductor-on-insulator type during its

manuf acturi ng, which includes a thin | ayer of sem conducting nmaterial on a
supporting substrate, an insulating |ayer4being present on each of the
front and rear faces of the supporting substrate, the front 20 insulating
face form ng at |east one portion of a thick buried insulator, a

manuf acturi ng met hod according to which it _is proceeded gﬁth, dhesi ve
bondi ng of said thin Iangroﬁﬁgﬁﬁﬂf%up%%r§pﬁg“gﬁghtW%fé? igxéaﬁra@%ﬁﬁﬁzed
by the fact that frictndsos bopdoogn iits ichgyaceadetdv bh 25 edvemiatgieaf sai d
insul ating |l ayer,, .on the rear face.of sai.d _supporting_s rate.with a

di sti nct nategﬁgﬁQ%upﬁsfénd%ﬂ%u%eg§Fﬂatﬁgn§¥)égﬁﬁ%%r?%lgg%%gﬁ? in thé

conbi nati on wirtelirt Wias=d .nsTihas | agplayedeonanhéa esgdiaed db eheusupPpuart i ng

substrate, st jl:eag pard v compensates 30 f oot he st ress exerted by the

buried insulator on the supporting substrate. . In this way, not
only the insul ating | ayefhgnPrrecpéartnVaesion (tHersipp6r tilAg sitbstate at

least partly conpensaiiesed Obyt Beopbkess exefdwetbdyrbhe cbukired 1359l Nl at or
on t he suppor bstrate, but is alsolgrotected b%Fthe mat er i

ti.ng s > I
wi t hst andi ng déoxitdatitgng, °©§ Tthe stresseg,ihedwnsheof e %feé%ﬂﬁ
application, theitendmcand-expriessileansrhereaftegpew || haveitde assacisat ed
definitiongy : - thick.burj. i ns tar.: ri ins or 5
with a thic ng§§U§€C§#rﬁgggt %&ﬁﬁ%ﬁ lgrsgglﬁf%fgg? ?ﬁﬁ??'ggoﬁﬁgl&' U
mat eri al wi t hstwairdi widebxitdat idoformatatoer icfl Hhor affiadhaches tatuHinige mae by
hydrofluoric aci dGHEgRl arcoRGeRlr ation conprised between 0.5% and 50%

Thus, this method for controlling the
distribution of the stresses of distribution 1in a
15 structure of the semiconductor-on-insulator type during
its manufacturing, which includes a thin layer of
semiconducting material on a supporting substrate, an
insulating layer being present on each of the front and
rear faces of the supporting substrate, the front
20 insulating face forming at least one portion of a thick
buried insulator, a manufacturing method according to
which it 1is proceeded with adhesive bonding of said thin
layer on saild supporting substrate, is characterized by
the fact that prioy to bonding, it 1s proceeded with
25 covering of said insulating layer, on the rear face of
said supporting substrate with a distinct material
withstanding deoxidations, a material which, in
combination with this insulating layer on the rear face
of the supporting substrate, at least partly compensates
30 for the stress exerted by the buried insulator on the
supporting substrate.

In this way, not only the insulating layer on
the rear face of the supporting substrate at least
partly compensates for the stress exerted by the buried

35 insulator on the supporting substrate, but 1s also

protected by the material withstanding deoxidations.



10 preferentially from10 to 20% and at a tenperature generally conprised
between 20 and 25C) is at least 10 tines |less than that of silicon oxide.
Accor di ngwbaontdser7sadvant ageous and non-limting featur ®6T/EP2010964604

i nsul ating | ayer notably includes oxide; - said thick buried
i nsul ator consists of an insulator |ayer added onto the thin |layer and/or
of an insulator |ayer added on the supporfing substrate; 20 - the thick
buried insulator and the insulating |ayer on the rear face of the
supporting substrate exert a same stress level on this substrate;

- thethickburiedinsul atorandthe insulating | ayer on the rear face of the
supporting 25 substrate éRerfredifierentt sthesbrreels o lthES 1stbsti e; -

Wi t hsai dmat er |t@|r\ﬂist hstarigie sdaoxisdatd gt dirt WiS Ipreceededt noislyrath
covering of th eﬁréear face of said supporting substrate, but also 30 with

covering its P4OE8S" in order to encapsulate it entirely;
- the layer of said naterlahimkthﬁuamwlﬁpguindmkui@nbu@ﬂeﬁhddﬂuﬂﬁtd@ce of

sai d_suppord i | Qt%“%“t{ﬁt eb?r{essr V§9 1 S%‘bgnﬂatSE' al, W Uiy acndlé]%st
deoxi dations i s sele rom ycrys Fine i i con, not ab
800nm;

- material withstanding decoxidations: a
material for which the etching rate by hydrofluoric acid
(HF, at a concentration comprised between 0.5% and 50%,

10 preferentially from 10 to 20%, and at a temperature
generally comprised between 20 and 25°C) is at least 10
times less than that of silicon oxide.

According to other advantageous and non-
limiting features:

15 - said insulating layer notably includes
oxide;

- said thick buried insulator consists of an
insulator layer added onto the thin layer and/or of an
insulator layer added on the supporting substrate;

20 - the thick buried insulator and the
insulating layer on the rear face of the supporting
substrate exert a same stress level on this substrate;

- the thick buried insulator and the
insulating layer on the rear face of the supporting

25 substrate exert different stress levels on this
substrate;

- with said material withstanding
deoxidations, it 1is proceeded not only with covering of
the rear face of said supporting substrate, but aiso

30 with covering its other faces, 1in order to encapsulate
it entirely;

- the layer of said material withstanding
deoxidations on the front face of said supporting
substrate is removed;

35 - said material withstanding deoxidations is

selected from polycrystalline silicon, notably doped



6 wth boron or phosphorus for exanple, anorphous silicon, possibly doped
or silicon nitrides; - said material w thstandi ng deoxi dati ons
i s pol ycrwetalismessi | i con and, prior to covering the S5pChmapR@biongod ayer on
the rear face of said supporting substrate, it is proceeded with the
removal of an internediate insulating |ayer on the front face of said
supporting substrate; said intermediate ¢nsulating layer is a 10 | ayer
obtained during the formation of the insulating |layer on the rear face of
sai d supporting substrate; said insulating |ayer on the front
face of said supporting substrate isfornmed by thermal oxidation,, or

b
deposi ting oxid&loRorRE H3l WERFSasnd 011 8 XENE Eon SRS Yoh S&]de?fB?'y
substrate sai ¢dshiipllyayebed- ogaisd lticeat ment icapabl e i.e, at |east

|
Nor cover el nvent | onr ol at S6¢8a " IdeUr & f ' ¥ Con oHnduStar LGRS risl at or
type, which i pollydeysaatliiimel ayerl igbnserincondyatiiory rrat erdcelergmaa the
5 1insulating layer on the rear face of said supporting
substrate, it 1is proceeded with the removal of an
intermediate insulating layer on the front face of said
supporting substrate;

- said intermediate insulating layer is a

10 layer obtained during the formation of the insulating
layer on the rear face of said supporting substrate;

- said insulating layer on the front face of
said supporting substrate is formed by thermal
oxidation, or by depositing oxide on the polycrystalline

15 silicon and/or on a donor substrate which integrates
said thin layer;

- sald supporting substrate 1s subject to a
treatment capable of imparting high resistivity to it,
i.e. at least greater than 500Q.cm, preferentially

20 greater than 1,000Q.cm.

Moreover, the invention relates to a
structure of the semiconductor-on-insulator type, which
includes a thin layer of semiconducting material on a
supporting substrate, an insulating layer being present

25 on each of the front and rear faces of the supporting
substrate, the layer on the front face forming at least
one portion of a thick buried insulator,

characterized by the fact that it includes a
layer for covering the insulating layer on the rear face

30 of said supporting substrate consisting of a distinct
material, withstanding deoxidations, a material which,
in combination with this insulating layer on the rear
face of the supporting substrate, at least partly
compensates for the stress exerted by the Dburied

35 insulator on the supporting substrate.



supporting substrate, an insulating |ayer being present 25 on each of the
front and rear faces of the supporting substrate, the layer on the front
face formvogoatosi@ast one portion of a thick buried i ns®CatEPR(10/064604
characterized by the fact that it includes a |layer for covering the
insulating layer on the rear face 30 of said supporting substrate
consisting of a distinct material, w thstanding deoxidations, a nateri al
which, in conmbination with this insulating |ayer on the rear face of the
supporting substrate, at |east partly conpensates for the stress exerted by
the buried 35 insulator on the supporting substrate. 7

Advant ageousl y, the diffédencéaigrotibilgknesise betigenr e | hsuldtiorkhayers on

Lhan or equal s e e e PO A e 2
present inventilén %831 becone apher eHPRAON TeaBingt F hiee déscrligstsi drmhaihi ch

follows of cerdaicRpanbaedi ment s,antetdescription will be made with
reference to the appended gramﬁngs wherein: 10- F

S.
1- 3ar esect i-onal vi ewsof a StPGEt dret BESST iy 29VEh g?%@eﬁ?i&ﬁﬁlﬁﬁﬁﬁ?%ﬁed in
three differenmnveirtdss: contili onscdnespegppsebyt upon reading Fithe4 is
a sectional vi of. a.further alternative of the structure: 15Figs.5A-5J
e simpl 1 e eus P e e pE ST o her St r JLP e e el 6. "8 ey be
obt ai ned. descriptiof stirlicths enadeordihgredetrhecententtiion dpandgedl e in
Fig. 1. On a neghanicak,syRAor.ting substrate 20 1, the SO conprises a

buried insulator 2 of thickness EBOX and an active |ayer 3.
10 - Figs. 1-3 are sectional views of a

structure according to the invention 1illustrated in
three different stress conditions, respectively;

- Fig. 4 1is a sectional view of a further
alternative of the structure;

15 - Figs. 5A-5J are simplified views of the
steps with which the structure of Fig. 1 may be
obtained.

A structure according to the invention is
visible in Fig. 1. On a mechanical supporting substrate

20 1, the SOI comprises a buried insulator 2 of thickness
EBOX and an active layer 3.

Under the supporting substrate, an
encapsulated insulator 4 of thickness EBS 1is located
between this support and a layer 5 which protects the

25 insulator 4 from etchings or deoxidations.

The deformation of the thereby formed S0OI is
managed by selecting the thickness and the stress of the
layers of insulators 2 and 4. In the case when the
stress is identical, the deformation is closer to zero

30 if EBS = EBOX (Fig. 1).

In order to anticipate deformations occurring
subsequently in the method for manufacturing components
on the EOI, the operator may require an SOI with non-
zero deformation, i.e. positive deflection (EBS < EBOX,

35 when the SOI is convex, as shown in Fig. 2) or negative



Under t hesupporti ngsubstrate, an encapsul ated insulator 4 of thickness EBS
is located between this support and a |layer 5 which protects the 25

i nsul at orwo 2briemi@8chi ngs or deoxi dati ons, PChEPdEO64604 | on oOf
the thereby fornmed SO is nmanaged by selecting the thickness and the stress
of the layers of insulators 2 and 4. In the case when the stress is
identical, the deformation is closer to zero 30 if EBS = EBOX (Fig. 1). In
order to anticipate deformations occurring subsequently in the nmethod for
manuf act uri ng conponents on the SO, the operator may require an SOT with

non- zero deformation, i.e. positive deflection (EBS < EBOX, 35 when the
SO is convex,dedslesiovn | (EBS ¢ EBOXor wiegattihee SE& def |@ptdeore (@EBS oEBOX,
when the SO iis, goncavy as shown in Fig. 3). In the case when

the insulator layers 2 and 4 do not have the same stress |evel, one may be
led to 5 taking this stréds iRt ¢38Ec o ithorider1ed cadjliste the tHitEkhess

of the layer 4id metdeevko @&td akané hetdesisr exe-gef or AL ety Absoledf the
| ayer 5 encsapscul ated i,n the_insul at gr on the rear faﬁe c%ntri utes to the
§ *i0

def or mati or® of - tHE9SA M ha TRFEKABSS SF-FWE Y ayersT gnd %o be
corrected. thickness ohihetlth ffeyent4stepsrdbrt he rettldch wilteh ddd thed he

structure illuyst in Fi, obt aj ped,: a i ed i i gs,
SA- 50, i oA T A e TR e S S T T
supporting andrdordétosubsPhat € qar ereatsi | faon wiadnta isiutisson 6%i dethe

i nsul at or. deformation of the S0I, the thickness of the layers 4

10 and 5 may also be corrected.

The different steps of the method with which
the structure illustrated in Fig. 1 may be obtained, are
illustrated in Figs. 5A-5J.

Here, this is a structure, for which both the

15 supporting and donor substrates are in silicon with a
silicon oxide insulator.

The supporting substrate in silicon 1 is
illustrated in Fig. 5A and its front and rear faces are
identified by the references 10 and 11.

20 A step for forming an insulator 40 is
illustrated in Fig. 5B, which is typically formed by
thermal oxidation of the supporting substrate, or
further by depositing a thin layer, notably by the Low
chemical Pressure Vapor Deposition (LPCVD) technique.

25 The oxide formed in this step on the rear
face of the supporting substrate 1 has a thickness equal
to the future buried oxide which will be formed under
the future active layer.

As 1illustrated in Fig. 5C, 1t 1s proceeded

30 with deoxidation only on the front face 10 of the
supporting substrate 1.

As shown in Fig. 5D, a deposition of an
encapsulation layer 50 1s then carried out on all the
surfaces of the supporting substrate, for example with

35 said LPCVD technique, and it 1is then proceeded with



The supporting substrate in silicon 1 is illustrated in Fig. 5A and its
front and rear faces are identified by the references 10 and 11, 20A step
for formwg@an/ismwel ator 40 is illustrated in Fig. 5B, Wwaira®2019/0646pi ca
formed by thermal oxidation of the supporting substrate, or further by
depositing a thin layer, notably by the Low chem cal Pressure Vapor
Deposition (LPCVD) technique. 25 The oxide fornmed in this step on the
face of the supporting substrate 1 has a thickness equal to the future
buri ed oxide which will be fornmed under the future active |ayer.

As illustrated in Fig, 50, it is proceeded 30 with deoxidation only on
front face 10 feMHedsupgpor tiFesubst FageftonAs faReweti hE gBmoBting
deposition of amencapsulation.layer (B0, .i $ethen carried out on all the

surfaces of the supporti

substrate, for exanmple with 35 said LPCVD

n .
technique, and it is theﬁ%6r6@§§&é&LMu§ﬁd §Yerfd\A fP e/ omtdve
front face of Hthe nsuppaddd ng:sulsty atey as showy | i pobBlrystalline

The materi

of pol ycr ygét alTine B si 15Com, r pHous i1 i ¢on,

used for the encapsul at.i,an | ayer 50 for exanpl e be a
Y ig%%ﬁﬁ?ihé? 2E¥5V%r f

1y

rear

t he

| ayer

silicon nitride.liAcdomartrsulestrate 30 is illustrated in Fig. SF. As shown
In Fig. 5G it is proceegedd@ﬁg} substrate 30 1is illustrated in

10

15

20

30

35

Fig. 5F.

As shown 1in Fig. 5G, it 1s proceeded with
thermal oxidation so as to form an oxide 20 with a
thickness identical to the Dburied oxide under the
supporting substrate 1, so as to obtain a finished
structure with quasi-zero deformation.

A step for idion implantation 1in the donor
substrate in order to form an embrittlement area 300 is
illustrated in Fig. 5H.

It is then proceeded with turning-over of the
donor substrate 30 and with bonding by molecular
adhesion onto the supporting substrate 1.

It is then proceeded with fracture of the
donor substrate 30 along the embrittlement area 300 in
order to transfer 1t onto the supporting substrate 1,
the semiconducting material layer 3 and its insulator
20.

Finally, 1t 1s proceeded with steps for
finishing the structure by notably applying deoxidations
by immersion in one or several pans of hydrofluoric acid
(HEF), in order to obtain the structure illustrated 1in
Fig. 5J.

During these steps for finishing the SOI
(steps after transferring the thin layer), one or more
cleaning operations comprising an HF bath are used for
removing the oxide on the front face of the supporting
substrate.

During these immersions, its rear face 1is also

exposed to etching by HF.



10 thermal oxidation so as to forman oxide 20 with a thickness identical
to the buried oxide under the supporting substrate 1, so as to obtain a

fini shed worotosi@swi t h quasi - zero def ormati on. PCT/EP2010M650€p f or
ion inmplantation in the donor 15 substrate in order to form an
enbrittlement area 300 is illustrated in Fig. 5H It is then

proceeded with turning-over of the donor wubstrate 30 and wi th bondi ng by
nol ecul ar adhesi on onto the supporting substrate 1. 20It is then proceeded
with fracture of the donor substrate 30 along the enbrittlenent area 300 in
order to transfer it onto the supporting substrate 1, the sem conducting
materi al |ayer 3 and it §oiwRgglrat oPe2@UsZS5Fidfal | yheitprrsspnoceeddd wilidh

steps for finicshing hihe $truciyee, by naotably. applkying dsexigatdons, by.
i mrersion in one or several pans of hydrofluoric acid (HF), in order to

obtain the st &€hied-ustrated in Fig. 5J. 30During these steps for

f: ni shing the SO (stepshakterthe a@ifc@fil’riﬁj’lgrbhé tﬂaj/]p Hray efr) ,aoﬂﬂt%icif@rg
cl eani ng operations conprising a ath are uyse or remoying t oxi de
on the froﬁf ?5@€ﬂbfg?% l%%%pgytﬁﬁgﬁggbéfrgpgy 35 r?%ﬁ??h§i8wgﬁng$@?%n,
its rear facethsital 0 exposée e let chhing .by THEe X¥Eching rate Howevern
because of th r e of t l.at.i [ r, l.att .S Nnot or
practically n%{n%er?@%g . O%h&é’fqutcﬁfné%t%?%lﬁlge %’gtlel@tgjg1 AEVO%? alésﬁli(ﬂﬁédle %e%%yer
obt ai ned by LPQYBT s-ibosdm80cernfesishewert ndare t hateof 1dltHepalloxdde.

The etching rat@aaf @ 10, it may be considered, as mentioned above,
10 that the material withstands deoxidations.

An alternative of the structure according to
the invention is illustrated in Fig. 4, which has high
resistivity. It includes a polycrystalline silicon layer
5’7 under the buried oxide 2, and has zero deformation,

15 in spite of a buried oxide with a thickness of 1,000nm,
this by an oxide layer 4 on the rear face of the
supporting substrate 1, which is encapsulated under a
layer of polycrystalline silicon 5.

The manufacturing technique for this

20 structure is substantialily the same as the one indicated
above.

However, the supporting substrate was subject
beforehand to heat treatment making it highly resistive
(resistivity greater than 500Q.cm, preferentialily

25 greater than 1,000Q.cm).

Moreover, it undergoes thermal! oxidation in
order to generate an oxide with a thickness of 800nm on
all its faces.

After deoxidation of its front face, it 1is

30 proceeded with the LPCVD deposition of polycrystalline
silicon on all 1its faces, over a thickness of one
micrometer.

Thermal oxidation of a donor substrate is
thereby achieved so as to form an oxide layer of 800nm,

35 i.e. with a thickness identical with that of the oxide

already formed under the supporting substrate, 1in order



anor phous or polycrystalline silicon layer is quasi-zero under the sane
conditions. Froma selectivity at | east equal to 10, it nmay be

consi der edlp 2a61/050781 oned above, 10 that the material w POSIERR@D/064604

deoxi dations. An alternative of the structure according to the invention is
illustrated in Fig. 4, which has high resistivity. It includes a
polycrystalline silicon layer 5 wunder tha buried oxide 2, and has zero
deformation, 15 in spite of a buried oxide with a thickness of 1,000nm
this by an oxide |layer 4 on the rear face of the supporting substrate 1,

whi ch is encapsul ated under a | ayer of polycrystalline silicon 5.

Themanuf act ur itiigt echhidoef oz t hifsirZGhstd ucstrecicgrsubstanlti aldyatihezsame as
t he one indi caied . ahove., However, the supporting substrate was
subj ect beforehand to heat treatnent making it highly resistive
(resistivity greater thad500Q%ERPYr @t Bt aflryliobigeeatse itiftgn from
1,000Qcm. a bqrdied.o?il\&lﬁ efﬁ}/&&,thé @f@agrg@@@ m&:'clfﬂiﬁ!er@({crf&di Qi 4 T der
to generate. an ide with a thickness o nm.on its ces. .

ATter deoxi Hatliam 'OF TEEf At FRES 35 ¢ 30 plrocaddad i th b 1PEvD
deposi ti on of hpoleydraest atdusmwed sy i cloa bnrakd bksdkaCesindevertlse tditckness of
one microneter. ersmal oxidation of a donor substrate is thereby achieved

so as to forn1§ﬁ’oxide | ayer of 800nm 35 i.e, with a thickness identical
with that of the oxide The polycrystalline silicon 5 and 5' which is

deposited is practicaily pure (residual doping level of

10 less than 1 x 10° atoms per cm®), so as to provide under
the buried oxide 2 a layer 5’ which further improves the
electric performances of the structure in the
radiofrequency range.

Further, with the ©polycrystalline silicon

15 layer 5 on the rear face of the supporting substrate, it
is possible to protect the oxide layer 4 from etchings
during the finishing of the structure and to continue to
protect it until the end of the method for manufacturing
components of the structure.

20 In another exemplary embodiment not shown in
the figures, it is proceeded with thermal oxidation of a
supporting substrate over a thickness of 1,800nm.

It 1is then proceeded with deposition of
amorphous silicon (lum), on all the faces of the

25 supporting substrate, and then with removal of this
amoxrphous silicon on its front face.

Thermal oxidation of a donor substrate on a
thickness of 200nm is applied.

Finally, it is proceeded with the making of an

30 SOI by the aforementioned Smart-Cut technique, by means
of both of these substrates.

It is characterized by a buried oxide with a
total thickness of 2pm and an oxide on the rear face of
1.8um encapsulated by amorphous silicon. The thereby

35 obtained SOI typically has a deflection of 20um
(slightly convex). This deformation would be of the



al ready formed under the supporting substrate, in order 11 to obtain a
finished structure with quasi-zero deformation. The t hereby
obt ai ned worottasi@sbenefits froma buried oxide 4 on thecrgreomhacsonhi ch
ensures mninmum5 deformation, it conpensates for the stresses which would
have been caused by the buried oxide 2 under the active |ayer 3.

The polycrystalline silicon 5 and 5 whicfx is deposited is practically pure
(residual doping level of 10 less than 1 x 1015 atons per cnR), so as to
provi de under the buried oxide 2 a layer 5 which further inproves the

el ectric performances of the structure in the radi of requency range.

Furt her, witharidepaollyciQsinal1f nehei bkeda w5s| apér ehcapsthie tegarorf adee of
the supportingsybstrat e ithd S %%%EQ%% Lo RoLeet the oxide layer 4 from
etchings during the finishing of the structure and to continue to protect
it until the end of the nmethod for manufacturing conponents of the

structure. I n anot her exenpl ary enbodi nent not shown in the
figures, it is proceeded with thernmal oxidation of a supporting substrate
over a thickness of 1,800nm It is then proceeded with

deposition of anorphous silicon (Ipm, on all the faces of the 25
supporting substrate, and then with renoval of this anorphous silicon on
its front face. Thermal oxidation of a donor substrate on a

t hi ckness of 200nmis applied. Finally, it is proceeded with
the making of an 30 SO by the aforenentioned Smart-Cut technique, by neans
of both of these substrates. It is characterized by a buried oxide with a
total thickness of 2pm and an oxide on the rear face of



1. 8pm encapsul at ed by anorphous silicon. The thereby 35 obtained SO
typically has a deflection of 20pm (slightly convex), This deformation

woul d be wD 20h51@8 order of 200pmif the oxi de was not PemERpsloatsed on t he
rear face of the supporting substrate. 13 CLAINMS

| . Amet hodf orcontrol | i ngthe distribution of the stresses in a structure of

t he sem conduct or-on-insul at ort ypeduri ngi t's manuf act uri ng, which includes a
thin |l aver of sem conducting material (3) on a supporting substrate (1), an
insulating |ayer (2, 4) being present on each of the front (10) and rear
(11) faces of the supporting substrate fljyd he insulating layer on the
front face (2) formng at | east one portromof thick buried 10 insul ator
(BOX), a manufacturing nethod according to which it is proceeded with
adhesi ve bonding of said thin layer (3) on said supporting substrate (1),
characterized by the fact that, prior to the adhesive bonding, it is
proceeded Wth covering of thé 15 {8t i ng 1%¥yer Pt he TS f acet bt

sai d. supportidqgstsulistaaie wit htaedi stiactepateri a 6b5)yucwithst andi fige
deoxddations, a mterial, .\!\ijQh_, in conbination with this.insulating |ayer

(4) on the redr face (11) ot t he EUpporti ng sibstrate, at'least partfy
conpensat es foraadersiaess exerted byctheesuri ed i hsulat okafeX) onft he
supporting §uh§&ﬁf§§hﬁdéhing material (3} on a sgupporting substrate

(1), arn insulating laver {2, 4) being present on =2ach of

r

the front {1¢) and vear {11} faces of the supporting

substrate (1), the insulating laver on the front face

{2 formin at  least one portion of thick burisd
I} dnsulator (BOX), a manufacturing method according to

which it is gprocesded with adhegive bonding of said thin
laver (3) on gaid supporting substrate (1),
characterized by the fact that, prior toe the

adhesive bonding, it ig proceeded with covering of the

15 insulating layer {(4) on the rear face of said supporting
substrate with a distinct material {5), withstanding
decxidations, a material which in combinaticon with this
insulating layer (4} on the rear face (11} of the
supporting substrate, at least partly compensates for

20 the stress exerted by the buried insulator (BOX) on the
suppoerting sukbstrate (1),

2. The method according to claim 1,
characterized by the fact that s=ald imsulating layer (2,

25 4) notably includes oxide.

3, The methed according to claim 1 or 2,

charactervized by  the fact that said thick buried
insulator (BOX) congistsg of an insulator layer (2} added
30 onte the thin layer (23} and/or of an insulator layer

added onto the suppoerting laver (1),



2. Themet hodaccor di ngt ocl ai m 1, characterized by the fact that said
insul ating layer 25 4) notably includes oxide, 3, The nethod according to
claim 1l owoz2piaisaract eri zed by the fact that said thickPoumpreaoionsod at or
(BOX) consists of an insulator layer (2) added :30 onto the thin

| ayerand/ or of an insulator |ayer added onto the supporting layer (1) 14
4. The method according to any of the pre@dedi ng clains, characterized by
the fact that the thick buried insulator (BOX) and the insulating |ayer (4)
on the rear face (11) of the supporting substrate 5 (1) exert a same stress
| evel on this substrate él), 5. The net hod according to any
of clains 1 to 3, characteriz8debymehBoflacBCcehRadiftle i ckR™uricdd iHswl at or

(BOX) and the dmswlatingchayes, (Dnomdihe rear 30 face(¥hef thersupporting
substrate(l)exert different stress |evels on tgls substrate gl).

6. The nethodtgféﬁ%d?%ﬁl?% &Hﬁugﬁtpﬁé (BOX) and the insulating layer

)

(4 on the rear face (11) of the supporting substrate

5 (1) exert a same stress level on this substrate (1).

5. The method according to any of cilaims 1
to 3, characterized by the fact that the thick buried
insulator (BOX) and the insulating layer (4) on the rear

10 face (11) of the supporting substrate (1) exert

different stress levels on this substrate (1).

6. The method according to any of the

preceding claims, characterized by the fact that with

15 said material (5) withstanding deoxidations, it is
proceeded not only with covering the rear face (11) of
said supporting substrate (1), but also with covering

its other faces, so as to encapsulate it entirely.

20 7. The method according to claim 6,
characterized by the fact that the 1layer of said
material (5) withstanding deoxidations on the front face

(10) of said supporting substrate (1) 1s removed.

25 8. The method according to any of the
preceding claims, characterized by the fact that said
material (5) withstanding deoxidations 1is selected from
polycrystalline siiicon, notably doped with boron or
phosphorus for example, amorphous silicon, possibly

30 doped or silicon nitrides.

9. The method according to claim 8, wherein
said material withstanding deoxidations (5) is
polycrystalline silicon, characterized by the fact that

35 prior to covering the insulating layer (4), on the rear

face (11) of said supporting substrate (1), 1t 1is



precedi ng clains, characterized by the fact that with 15 said material (5)
W t hst andi ng deoxidations, it is proceeded not only with covering the rear
face (1ll)wofosisto7supporti ng substrate (1), but al so w PRTEPEOIOMEH04t S

ot her faces, so as to encapsulate it entirely.

207. Thenet hodaccor di ngt ocl ai m 6, characterized by the fact that the |ayer
of said material (5) wthstandi ng deoxi daitsi ons on the front face (10) of
sai d supporting substrate (1) is renoved. 258. The nethod according to any
of the preceding clains, characterized by the fact that said material (5)

wi t hst andi ng deoxidations is selected from polycrystalline silicon, notably
doped with boRawcsedsiosphidr ($1ef grenewanplod, aanorplvols Kidtiscomspossing y 30

doped or siliq@eRechitrddes.n . The et hed-accordingotro &aidm &uharei 4y
sai dmat eri al w t hst andi ngdeoxi dati ons(5)is polycrystalline silicon,

char act eri zed SHYPStthé teadtl 't-hat 35 prior to covering the insulating |ayer
(4), on the rear face (11) of said supporting substrate (1), it is 15

proceeded with the renov of .an inter iate insul.ating.|ayer .on the front
face (10) \(I)gf sai d suppor bhg gﬁﬁstr%é%%. 556 T THE et hdi accocrlaal*ﬁ%t%’cl ai m

9, characteri zadrbytiehe zfalct hat thai d fiastter neldk at e sensul atritteyiicalierte s a
| ayer obtai ned dyring the farmptiop of, the insul gting,Layer, (4h0n the rear
face of said sﬁbpoﬁpiﬁg‘sﬁﬁﬁgrate 1)a10 y " 11. %he t hod
accordi ng to d&Rymeticnaias Ohor ineulerandctlericZed by ehethact shatf e d
insul ating | ayer s624 erpbhe thhentulace 0k saiyd supporting substrate (1) is
formed by ﬁpernal oxi dation, or by deposition of
11. The method according to any of claims 9
or 10, characterized by the fact that said insulating
layer (2) on the front face of said supporting substrate
(1) is formed by thermal oxidation, or by deposition of
15 oxide on the polycrystalline silicon and/or on a donor

substrate (30) which integrates said thin layer (3).

12. The method according to any of the

preceding claims, characterized by the fact that said

20 supporting substrate (1) is subject to a treatment

capable of imparting high resistivity to 1it, 1i.e. at

least greater than 500Q.cm, preferentially greater than
1,000Q. cm.

25 13. A structure of the semiconductor-on-
insulator type, which includes a thin layer (3) of
semiconducting material on a supporting substrate (1),
an insulating layer (2; 4) being present on each of the
front (10) and rear (11) faces of the supporting

30 substrate (1), the layer on the front face (11) forming
at least one portion of a thick buried insulator (BOX),

characterized by the fact that it includes a
layez (5) for covering the insulating layer (4) on the
rear face (11) of said supporting substrate (1)

35 consisting of a distinct material, withstanding

deoxidations, a material which 4in combination with this



15 oxide on the polycrystalline silicon and/or on a donor substrate (30)
which integrates said thin |ayer (3). 12. The net hod

accor di ngvocoams1@B t he precedi ng cl ai ms, charact eri zed Poy/Eph@ofoeusd4 t hat
said 20 supporting substrate (1) is subject to a treatnent capable of
inmparting high resistivity toit, i.e. at |east greater than 5000.cm
preferentially greater than 1,000Q cm 253, A structure of the

sem conductor-on- insulator type, which includes a thin |ayer (3) of

sem conducting material on a supporting substrate (1), an insulating |ayer
(2; 4) being present on each of the front (10) and rear (11) faces of the
supporting 30 isyhdtatang (1Bven hel )l ayertlon rherf feAe Pacd NELDHUFRSITE e at

| east one por%b%@t%%t% thijclk tburded insuiat or g%ktes for the stress
characterized by the fact that it includes a Ia for covering the

i nsul ating | aferitey &Y tHee ritaFiedcentiiytof éépé sﬁBp&Pﬁlﬂfgﬁﬂﬁﬁ%%ﬁe (1)
35 consi sti ngefaditstEitrct(mat.eri al , wi t hstandi ng deoxi dations, a materi al
which in cnglnatlon with this 16 insulating layer (4) on the rear face of
t he supporting substrate (1) at |east partly conpensates for the stress
exerted by the buried in$dlatGhe(BOXpconrthecsopponti ng suisstreedl)y 5
14. The structyrg aCCQBQ%Q?;E&EQﬁ preceding f%'c%' m pgharagt erd &%@%%

fact that the thicKkness erence between the layers of insulator
the front faceiff@yreang ovetwren efhef dae/qusl) obf 1fwellBG osuppeor t PRg the

substrate (1) drsrlcessatBan 0p)equal te, 20G,Nanepet éksce  (11) of the
10 supporting substrate {1} 1s less than or equal to 200

nanometers.



