Manuf acture of Thin SO Devices Field of Invention
The present invention relates to the manufacture of
thin SO devices and, particularly, the manufacture
of doubl e BOX structures by inproved etch stop
techni ques. Background of the invention Fully
depl eted SO devices are pronm sing candidates in the
future CMOS technology for the solution of the
probl emof the variability of the threshold voltage
caused by random channel doping and short channel
ef fects. These problens represent severe obstacles
for further down-scaling. Alternative approaches
conprise_Fi nFET _devices as well as Extrenely Thin SO
(ETso) Manasfacturesof: ThimSQlBevices t he
i mprovenent of the manufacture of the latter ones.
Currently, the vast mpjority of ETSO wafers are
manuf actured using the Smart Cut @ process. Those
wafers are used to nmake chips with transistors
FiclaoFahveritiom fully de- pleted node. The uniformty of
the thin silicon films is crucial for the perfornance
of the resulting ETSO devices. In order to achieve a
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During the wafer transfer process the donor-wafer is
bonded to a target wafer, for exanple, by a buried
Bakchgeosundef thecinventipna buried oxide |ayer (BOX).
Det achnent is achieved either by splitting initiated
in the silicon substrate of the donor wafer or
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as qvell as Extremely Thin SOI (ETSOI) devices. The present invention relates to the

improvement of the manufacture of the latter ones.

Currently, the vast majority of ETSOI wafers are manufactured using the Smart Cut®
process. Those wafers are used to make chips with transistors operating in fully de-
pleted mode. The uniformity of the thin silicon films is crucial for the performance of
the resulting ETSOI devices. In order to achieve a satisfying uniformity of a thin silicon
film an etch stop layer is deposited on a donor wafer and the thin silicon film is grown
atop of the etch stop layer. During the wafer transfer process the donor-wafer is
bonded to a target wafer, for example, by a buried layer, particularly a buried oxide
layer (BOX). Detachment is achieved either by splitting initiated in the silicon substrate
of the donor wafer or splitting initiated in the etch stop layer. In the former case, re-
maining silicon above the etch stop layer is to be removed and subsequently the etch
stop layer is also to be removed. When splitting is performed in the etch stop layer the

step of removal of remaining silicon from the donor wafer is avoided.



If a boron-doped etch stop layer is provided, a
sufficiently thick etch stop layer that allows for
accurate control of the splitting initiated in the
etch stop layer can readily be achieved. However,
direct contact of the thin slicon filmto a

bor on-doped etch stop layer results in sone diffusion
of the boron dopants into the thin silicon fiIm
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stop layer differs fromthe material of the first etch
stop | ayer;

Description of the Invention

The above-mentioned object is addressed by the herein discloses method for the
manufacture of an SOI device (structure, wafer) with a thin silicon film. According fo
claim 1 it is provided a method comprising

forming a structure (configuration) by steps comprising

a) forming a first etch stop layer on a donor substrate;

b) forming a second etch stop layer on the first etch stop layer, wherein the material of
the second etch stop layer differs from the material of the first etch stop layer;

¢) forming a thin silicon film on the second etch stop layer;



c) formng a thin silicon filmon the second etch stop
| ayer; 3 and bonding the structure (configuration) to
a target substrate; and detaching the donor substrate
by splitting initiated in the first etch stop | ayer
(i.e. the first etch stop | &yer splits into two parts
one of which nmaintains attached with the sec- ond etch
stop | ayer whereas the other one maintains attached
with the donor sub- strate). Contrary to the art
according to the present invention two different etch

andtop layers are provided and the silicon filmis
grown atop of one of these etch stop |layers that pro-
vi de etching selectivity with respect to the thin

borf‘d y%ﬁ%%ttn.%l’ﬁ%c&ﬁfgglﬁ%lo Ha té@ aibstn%ﬁ? hebf EI ﬁt g IOI i con
fil m is used for splitting after bondi ng of the
cetpifiid 45 ABhonaltbuiat ok Spftiod TafpleAlS e Al gt sfop Byer (e the

firsBelehtsicp RiyenBpHIRS Jnto THb pafthionetof viriem nﬁzﬁrﬂﬁmb@iﬁbhé@ @4th the sec-
Onior the splitting advantageously includes boron

and
Sieh,Bopdaye yhetsagdie (GhemAne sppgiansygitaghedawith the donor sub-
Strétg*ckness that allows for an accurately controll able
splitting. The silicon filmquali- fies to be
characterized as thin by having a thickness of at nost

ol R Eb Ao 5L prfBl Bl P AREBR SGHBE ers or
proﬁlidgdrai’td the) silicont fitmn Bagrg'efn atop of mat efrthgsdatchpeop dtayeesi that pro-
nanner. i nclude

vide ey RE e BBl TErPsch 48 3 1R siIcPPy By, PRRB G one of the
etchaysy 1ag9er (tite Rweoope vdtrpmépectl ofane thiasdicon Tilie) BtUsed for splitting

aft ﬁ:ﬂep%gg‘&qﬁe Ch ! o I y ag%’g@)s‘s eo&aé érfﬁfh:;fop ?ayers and the

thirb 5HiE6® Rilnh 3 & tard'é‘tesu%%ﬁﬁléd(vﬁféh $hi@,qﬁ+s@y8{ch0ﬁ8p hfyeRused for the
Sl Ge |ayer that may conprise at |ea

splisngr agvamtageonsly inglades hognoand 5an/ob@éea¢iw fowaﬁ;ﬂ;@wn/deposﬂed)
to &eilirfedl Fdt¥allohlGosS & QBEirately controllable splitting. The silicon film quali-
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most 15 nm, more particularly at most 10 nm. The step of bonding the structure (con-
figuration) to the target substrate may bay performed in a conventional manner and

may include some heat treatment as known in the art.

The first etch stop layer can be a boron doped silicon layer. The other {(second) etch
stop layer is advantageously free of any dopants that could be accepted by the thin
silicon layer. The second etch stop layer can be an SiGe layer that may comprise at
least 15 %, preferably, at least 20 % or 25 % Ge, for example. Particularly, the second
etch stop layer that serves as a diffusion barrier layer against boron when boron
dopants are included in the first etch stop layer can be formed with a lower thickness
than the first etch stop layer. it should be noted that if the first eich stop layer is a bo-
ron doped silicon layer, it can be removed (remaining material of this layer can be re-

moved) after wafer transfer by etching by an etchant comprising HF:HNO;. If the sec-



etch stop layer that serves as a diffusion barrier

| ayer agai nst boron when boron dopants are included
inthe first etch stop layer can be fornmed with a

| oner thickness than the first etch stop layer. It
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doncmﬁlumtratﬁg ions into the first

According to an example the inventive method comprises implanting ions into the first
eich stop layer used for the splitting process in order to form a weakened region. In
this case, the step of splitting includes splitting at the weakened region by heat treat-
ment. Thereby, detachment of the donor substrate can reliably be controlled. In par-
ticular, the splitting process may be carried out within a Smart Cut® process.

The bonding step may be mediated by forming a a buried layer, in particular, a buried
oxide layer, on the thin silicon film before the bonding step and/or forming a buried
layer, in particular, a buried oxide layer, on the target substrate before the bonding
step. After formation of the buried (oxide) layer(s) the donor substrate (plus the etch
stop layers and the thin silicon layer) are bonded to the target substrate.

In some detail, according to a particular example the inventive method comprises



etch stop layer used for the splitting process in

order to forma weakened region. In this case, the
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Al ternatively, in such a configuration bondi ng can be
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a third buried oxide |layer on the target substrate.

forming a silicon comprising layer comprising boron dopants on the first buried oxide
layer before the bonding step;

forming second buried oxide layer on the silicon comprising layer before the bonding
step; and

forming a third buried oxide layer on the target substrate.

Subsequently, the second buried oxide layer is bonded to the third buried oxide layer

formed on the target subsirate.
According to a further alternative the inventive method comprises the steps of
forming a first buried oxide layer on the thin silicon film before the bonding step;

forming a second buried oxide layer on the target substrate before the bonding step;



Subsequently, the second buried oxide |ayer is bonded

to the third buried oxide |ayer forned on the target

substrate. According to a further alternative the

i nventive nmethod conprises the steps of formng a

first buried oxide layer on Hhe thin silicon film

before the bonding step; formng a second buried
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According to all mentioned alternatives reliable bonding can be achieved that is fol-
lowed by the step of splitting in the first etch stop layer. Moreover, a boron diffusion
barrier layer can be formed directly on the upper and/or lower surface of the silicon
comprising layer, i.e. between the silicon comprising layer and the respective buried

oxide layers.

By the above-described methods a thin silicon film for the manufacture of ETSO! de-
vices is provided with an unprecedented uniformity for a thickness of the silicon film of

at most 20 nm, particularly 10 nm, more particularly, at most 5 nm, for example.

Additional features and advantages of the present invention will be described with ref-
erence to the drawings. In the description, reference is made to the accompanying
figures that are meant fo illustrate preferred embodiments of the invention. It is under-

stood that such embodiments do not represent the full scope of the invention.



vices is provided with an unprecedented uniformty for
a thickness of the silicon filmof at nost 20 nm
particularly 10 nm nore particularly, at nost 5 nm
for exanple. Additional features and advantages of
the present invention will bé described with ref-
erence to the drawings. In the description, reference
is made to the acconpanying figures that are neant to

illustrate preferred enbodi nents of the inventiaon.
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layer 3 consists of or comprises SiGe, particularly, with a Ge content of more than 20

%. The second etch stop layer 3 is sufficiently thin fo substantially avoid relaxation
defects.

A very thin silicon film 4 is formed on the upper (free) surface of the second etch stop
layer 3. it is crucial that this layer is grown as uniform as possible.The thickness of the
thin silicon film 4 may lie between some nm and 20 nm, in particular, between 5 nm

and 15 nm.

In order to facilitate wafer transfer a buried oxide layer 5 is formed atop of the thin sili-
con film 4. The resulting structure undergoes a wafer transfer process to a target sub-
strate 6 covered by another buried oxide layer 7. The target substrate 6 may be made
of the same material as the donor substrate 1. Detachment is achieved by splitting
initiated in the first etch stop layer 2 after the process of bonding of the first 5 and the

second 7 buried oxide layers resulting in buried oxide layer 8 has been completed.



A very thin silicon film4 is fornmed on the upper
(free) surface of the second etch stop layer 3. it is
crucial that this layer is grown as uniform as
possi bl e. The thickness of the thin silicon film4 may
lie between sonme nmand 20 nfy in particul ar, between
5 nm and 15 nm In order to facilitate wafer transfer
a buried oxide layer 5 is forned atop of the thin
silj- con film4. ghe resultin oes
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the desired ETSOI structure comprising a target substrate 6, the buried oxide layer 8
resulting from bonding of the first 5 and the second 7 buried oxide layers and the thin

silicon film 4 is achieved as it is illustrated in Figure 1.

Another example of the inventive method will now be described with reference to Fig-
ure 2. Similar to the example shown in Figure 1 a first etch stop layer 2 and a second
etch stop layer 3 are formed on a donor substrate 1. In the first etch stop layer 2 a
weakened layer 11 is formed by the implantation of ions, for example, hydrogen ions.

A thin silicon film 4 is grown atop of the second etch stop layer 3. A first buried oxide
layer 5 is formed atop of the thin silicon film 4. Different from the example shown in
Figure 1, the first buried oxide layer 5 is not used for bonding with a second buried
oxide layer 7 grown on a target substrate 6. Subsequently, a polycrystalline silicon film
12 doped with boron, for example, with a boron concentration of some 10'® to some

10" cm™, is formed atop of the first buried oxide layer 5. Atop of the polycrystalline



selectively with respect to the thin silicon film4.
For this, reason a relative high Ge content is
provided in the case of a Si Ge |ayer used for the
second etch stop |ayer (see above). Renoval of the
second etch stop layer 3 can%e achi eved by an etchant
conprising HF: H202 (HF: H202: CH3COOH) . After renoval of
the first etch stop | ayer 2 the desired ETSO

.structure co sing a target substrate 6, the buried
siliggn é'&!nﬂé’yé?pg Mtbstmrtm g thirdobhirisshexidg layert tisf farmedsto mediate

boﬁﬂiﬁgtta?nes ?&iﬁg bu r@dr bp? fbﬁW&f 8n zl‘l‘ﬂéjt% $Stt %ﬂelp 8. Bonding re-

[Tcon fI 'S ac |eve as It 'Tu
SUIH e eombingd buned oxidaripyer charhmslmg/thet borelededunied omdd layers 7
an{}q w be described with reference to Fig- ure 2. Simlar
o the exanple shown in Figure 1 a first etch stop
| ayer 2 and a second etch stop layer 3 are fornmed on
onor. .substrate 1. eflrst et

|
DefheRitE F P pchieved by oplidio yiatee i i sk sieh sioroRver 2. n par-

tichlan eplitting oexasnk the D¥skeP@ANay¥g. A thin silicon film
4 is grown atop of the second etch stop layer 3. A

first buried oxide layer 5 is fornmed atop of the thin

Assd Il é}ﬁﬂvrf in! F‘fg&re @'afftfeﬁﬂgf%\tc frfe‘i’i'f”g? hﬁagéﬁgﬁsﬁgﬁm angl d Jemoval of

Figure 1, first urle OX| not
rem@nmldnataﬁgl Qi thie firskeicb redoh layiee @ arw(c@nplem/mmdvq]mm second

ctof oy S p LBl RO onrl B S burtingns, apartwbstite o the
combunpllBi)X\Aaydt &, bios polycoystdliver silicomnfilof 13 doped Wil Béron, the first

o Bl 98 Aot o BB Bl ol o e

5 ahtdlthe $in ditipenl filkh WmBPhave a thibkidksifsoft AXhAE pbﬁhéaraﬂ}%f 5 nm
to JUBS(Pforde to mediate bonding to the second buried

e | ayer 7 formed on the target wafer 6. Bonding

re- sults in a conbined buried oxide |ayer 14

conprising the bonded buried oxide layers 7 and 13.
W%:B%Gonflgué&j@unrﬁa@cﬁmvwebyb% pbtaingchgs iitds tiiustrated in Figure

3. ng iSI ét I%Eer%tfﬁ’albtﬁﬁgrof%k%dr@ ﬁaére ﬁdtcfg rid on the donor wafer,

occ rs at
Rather, a polycrystallme silicon film 12 and another burled oxide layer 13 are formed

on a buried oxide layer 7 formed on a target substrate 6. After bonding buried oxide
layers 5 and 13, detachment by splitting initiated in the first etch stop layer 2 and re-
moval of the remaining material of the first etch stop layer 2 and the second etch stop
layer 3 from the thin silicon film 4, a double BOX configuration with the buried oxide
layer 7 and the buried oxide layer 14 resulting from bonding of the buried oxide layers
5 and 13 is obtained.

Furthermore, in the examples shown in Figures 2 it might be preferred to form thin
interlayer consisting of SizN4 between the buried oxide layer 5 and the polycrystalline
silicon film 12 and the polycrystalline silicon film 12 and the buried oxide layer 13 (Fig-
ure 2) or between the buried oxide layer 7 and the polycrystalline silicon film 12 and
the polycrystalline silicon film 12 and the buried oxide layer 13 (Figure 3), respectively.
Thereby, diffusion of the small boron atoms from the doped polycrystalline silicon film
12 to the buried oxide layers can be prevented.



As it is shown in Figure 2 after detachnent of the

donor substrate 1 and renoval of remaining materi al

of the first etch stop |ayer 2 and conpl ete renoval of

the second etch stop |layer 3 a double BOX

configuration conprising thel®arget substrate 6, the

conbi ned BOX | ayer 14, the polycrystalline silicon

film12 doped with boron, the first BOX |ayer 5 and

the thin silicon film4 in this order is obtained.

Both the first box layer 5 and the thin silicon film
Thé réfﬁ)itiﬂqaéiﬂ.lcﬁuﬂeb IsKRASS F‘Rju ré9HE2 %ﬁd WanPRiabinF He &6y forGhicrochip

5 nm o 15 nm_A doubl’e BOX conf i guration can
maauﬁaﬁtwstbassﬂwrbETSQd.dn mtlcaéar. foritheimandacttrecel fransistor devices
. n . .
in g%glgﬁ gecrr]lﬁ?iobg atnla ?ﬂ@h@g#ﬁ%ﬁ%ﬁgﬂr’?aﬁ‘@Pﬁibre’ﬂggt@dq}ﬁlﬁrmlty of
thepthinysiligast fHiml ¢amdoesa¢hlemd by the HeZeinrdisdosstdhsveidiveineethod.

oxi de |l ayer 13 are fornmed on a buried oxide |ayer 7

formed on a target substrate 6. After bonding buried
Allgpredieusly adistusséd ambddimedist aehn@inintdndedpad tinitatlons but serve as

i.n the first etch stop and r.e-
exgPolondlimia ouinn a1 Svataseor Pk dpvann tisip Payierstood
thad sdReh bh%ll&ﬂ%@%b@b@ Mestated FabitelesTdn Q8L e chMbimed in different

silicon film4, a double BOX configuration with the
Walsri ed oxide layer 7 and the buried oxide | ayer 14

resulting from bonding of the buried oxide |layers 5

and 13 is obtained. Furthernore, in the exanples shown

in Figures 2 it mght be preferred to formthin

i nterlayer consisting of Si3N4 between the buried

oxi de layer 5 and the polycrystalline silicon film12

and the polycrystalline silicon film 12 and the buried

oxide layer 13 (Fig- ure 2) or between the buried

oxi de layer 7 and the polycrystalline silicon film 12

and the polycrystalline silicon film 12 and the

buri ed oxide layer 13 (Figure 3), respectively.

Thereby, diffusion of the small boron atons fromthe

doped polycrystalline silicon film 12 to the buried

oxi de | ayers can be prevented. 10



The resulting structures shown in Figures 1, 2 and 3

can readily be used for mcrochip mnufacture based

on ETSO, in particular, for the manufacture of

transi stor devices in 22 nmtechnol ogy and bel ow.

Conpared to the art an unpretkdented unifornity of

the thin silicon filmcan be achieved by the herein

di scl osed inventive nethod. All previously discussed

enbodi nents are not intended as |imtations but serve

Clajms exanpl es illustrating features and advant ages of

the invention. It is to be understood that sone or

all of the above described features can al so be

. conbliettedl gampfisiriger ent ways. 11 dains 1 Met hod

conprising formng a structure by steps conprising a)

formng a first etch stop layer (2) on a donor

subformitigea 6fkictute) by steps Bomprisiagond et ch stop Iayer (3)

on the first etch stop |ayer (2), wherein the

material of the second etch stop layer (3) differs

f 1 o8y foRRinged first éich%fto;i R9er ¢2) ohla @éﬁﬂ? stbSPateqypr (2);

c) form ng a thin silicon m (4) on the second etch

stop layer (3); and bonding the structure to a target

sub

5} {ol tﬁgﬁ%kf%ﬂb?%tgggﬁ@h?%r ?%ndl;ﬂ@gtfr% Bﬁtsfﬁaltlﬁ é|102) wherein

( 2) the2matﬁ1ﬂal oéthedecmndoetdh regop dayer 48hdiffers fmtrhthe materlal of the
' e i nQ. remai ning material of the first

et gﬁ’%@a&ﬁ%‘%@% "fromthe second etch stop |ayer

(3) after the detachnent of the donor substrate (1);

nOIc) forming a thin silicon film (4) on the second etch stop layer (3);
and
bonding the structure to a target substrate (6); and

detaching the donor substrate (1) by splitting initiated in the first etch stop layer
(2).

The method according to claim 1, further comprising

removing remaining material of the first eich stop layer (2) from the second

etch stop layer (3) after the detachment of the donor substrate (1); and
subsequently removing the second etch stop layer (3).

The method according to claim 1 or 2, wherein the first etch stop layer (2) com-

prises of consists of boron doped silicon.

The method according to one of the preceding claims, wherein the second etch

stop layer (3) comprises or consists of a SiGe layer.



subsequently renoving the second etch stop |ayer (3).
3. The nethod according to claim1 or 2, wherein the
first etch stop layer (2) com prises of consists of
boron doped silicon. 4. The nethod according to one of
the preceding clainms, whereitthe second etch stop

| ayer (3) conprises or consists of a SiGe layer. 12

5. The nethod according to claim4, wherein the SiGe

| ayer conprises at least 15 % Ge, in particular, at

| east 20 % Ge. 6. The nethod according to one of the

. Preerdiangd é’éd@diné% (A 4C‘Nﬁéfélﬁ 'ti*il':g sicde Ia@bﬁﬁ&ﬂn HsdLiSeast 15
into the first etc

in ordér to forma
weakerednmagicar, @tl@yé‘»taﬁh%\/\éér ei n the step of
splitting includes splitting at the weakened regi on
(11) by heat treatnent. 7. The nethod according to one
. of Tihee rrpntb@daabcrngQaimne v»h@l'raepreceu'mgtﬂébimésﬁhmfcomnsrising im-

Sec;?lﬁgtl Sg!he ﬁ%égstc%?’%‘%}%y ;’fi I%Or EPEF\L%QI%@&?‘% region

ac cgnqilana wrmremethefstémefb m[m?jilnﬁmdéh ?p;mng fatitie@eakened region
n ing a burie ayer (5 In

par 115,3 5‘%3 QT "td oxide layer, on the thin silicon

film (4) before the bonding step and/or formng a

buried | ayer (7) particular, a buried oxide

- | aythe WQ%@CQ%‘H'Q@@ snpef tha @re@eyimsé#ajmé, whereb il thipkness of

Z L??leewayer ?(%I‘%tﬁgtlgﬁ quﬁ fﬁg.rglk ;ﬂlld;rgfrfll A fcﬂﬁ@% 4?9/ thbgﬁst etch stop

t helapem (2@d | ayer (7) on the target substrate (6). 9.

The net hod according to one of the clains 1 to 7,

further conprising formng a first buried oxide | ayer

. (5) Tl midtieod Acaordinhitc enefdfithe preceldimigosiaintsh éurthemn dompniging form-

St er?{g a buried layer (5), in particular, a buried oxide layer, on the thin silicon film
(4) before the bonding step and/or forming a buried layer (7), in particular, a
buried oxide layer, on the target substrate (6) before the bonding step and
wherein the bonding is facilitated by the buried layer (5) on the thin silicon film
(4) and/or the buried layer (7) on the target substrate (6).

The method according to one of the claims 1 to 7, further comprising

forming a first buried oxide layer (5) on the thin silicon film (4) before the bond-
ing step;

forming a silicon comprising layer (12) comprising boron dopants on the first
buried oxide layer (5) before the bonding step;

forming second buried oxide layer (13) on the silicon comprising layer (12) be-
fore the bonding step; and

bonding the second buried oxide layer (13) io the target substrate (6).



formng a silicon conprising layer (12) conprising

boron dopants on the first buried oxide |ayer (5)

bef ore the bondi ng step; form ng second buried oxide

| ayer (13) on the silicon conprising layer (12) be-

fore the bonding step; and bbhding the second buried

oxi de layer (13) to the target substrate (6). 13 10.

The nmet hod according to one of the clains 1 to 7,

further conprising formng. a first i ed oxide |ayer
10, 5, TEmelisd Aocirfo rEBRE B i st Rof. < Sither Gsberisang

step; formng a silicon conprising |ayer (12)

conpri sing boron dopants on _the first _buried oxide

| ay®@rmmng)a fest fheed paidpdavardg) an &e thinsilieenyfilsrtd hgfore the bond-

buqncgéﬁide | ayer (13) on the silicon conprising

| aye 812) be- fore the bonding step; formng a third

buried oxide layer (7) on the target substrate (6)

befgre.the _. di ' ondi ng.: C

et R URBA P B B A BBCRB s on e s
| ayeuridd/gxidé tayer(b)daefdrodhe bogdihg stépstrate (6)." 11. The

nmet hod according to one of the clains 1 to 7, further
conprising formng a first buried oxide |layer (5) on

t heforiing §édoh§®ﬂ1rfed|dﬁde4lhyéﬁ(1®R entthe siiebRl cohipdisigaayer (12) be-
formng a second buried oxide [ayer (7) on the target
sub@lr‘?g'leebf(f@‘”gaﬁleﬁ're the bonding step; forming a

silicon conprising |layer (12) conprising boron dopants

on the sec- ond buried oxide |ayer (7) before the
bontirmipgsadpird buried oxide layer (7) on the target substrate (6) before the

bonding step; and

bonding the second buried oxide layer (13) to the third buried oxide layer (7)
formed on the target substrate (6).

11.  The method according to one of the claims 1 to 7, further comprising

forming a first buried oxide layer (5) on the thin silicon film (4) before the bond-
ing step;

forming a second buried oxide layer (7) on the target substrate (6) before the

bonding step;

forming a silicon comprising layer (12) comprising boron dopants on the sec-

ond buried oxide layer (7) before the bonding step;

forming a third buried oxide layer (13) on the silicon comprising layer (12) be-
fore the bonding step; and

bonding the first buried oxide layer (5) to the third buried oxide Iaye'r (13).



formng a third buried oxide layer (13) on the silicon
conprising layer (12) be- fore the bonding step; and
bonding the first buried oxide |ayer (5) to the third
buried oxide layer (13). 14 12. The method accordi ng
to one of the clainms 9 to 1014 further conpri sing
formng a boron diffusion barrier |layer on the first
buried oxi de layer (5) and/or on the silicon

12.67 " i s B0 18 onid 46F Rl S 1, SHASS RIS forming

i Ngg |b6Vcﬁf difflisibni sardéy IﬁV@rr SRS fidk blgﬂééf it Iﬁyéﬂ 53 and!or on the
slicon layer or an amofphous or polycrystalline SiGe

| ay@ilicomepmprisingnigyeiod 2xccor ding to claim 10, further

conprising formng a boron diffusion barrier layer on

second buried oxide |layer (7) and/or on the silicon
13.conphe siethpd deopeding 102§>ne dbtheTdkamsel toot, adeoeidithe silicon compris-

1 Tnd et 1LY 5 Ao At Sl Bt Safin carlla e bt af Sfherpnous
par 1 poNaystalihe HiGé ldyenm

14.  The method according to claim 10, further comprising forming a boron diffusion
barrier layer on second buried oxide layer (7) and/or on the silicon comprising
layer (12).

15.  The method according to one of the preceding claims, wherein the thin silicon
film (4} is formed at a thickness of at most 10 nm, in particular, at most 5 nm.



