WD 2004/ 053961 PCT/ | B2003/ 006397 1 MANUFACTURI NG
. PROCESS FOR A MULTI LAYER STRUCTURE Herein disclosed.
WQ209443316% act uring process for a nultilayer stpcuabiosoosior
made of sem conductor materigls, said structure
conprising a substrate nmade o a first sem conduct or
material and a superficial thin} 5 |ayer nade- of a
~ second sem conductor material, the two sem conductor
mat eri al s having substantially different |lattice
. parameters. Processes of this type are already known.
K . It is therefore known to produce structures 10
- conprising a substrate nade of a material such as
silicon, and a superficial thin layer nmade of a

R r_ratep;thI%ij Qlks G&L T i]_ iSA 6Ly a, even‘E

ger 1 . aten apP o _
the name of the 15 applicant relates to a process.

for pr i hg C e .conprising a_thin |ayer of
seni coﬁ%ﬁ%%r ?rdﬁj?%%%%aﬁie roma ‘Awaf gﬁgnBSﬁﬁFP’éFﬁg a
pabteee paragehan +3dapkat | onprising an :

upper . | ayer made of sg%?bon ﬁ%?%g&hgﬁgg?érg %%wfﬁﬁnguCtor
n3tektalfu t febdpataweture chapadisdnigsed subdthaite Aadé of

c0 Lse | ow ng_stages:. WO 2004/ 033961 .
RPNt R S EAL cndne upberrFagéalortnin
) 5 leyendapiiat ofn a | syesn@f senfildoRRctEM FAOGHELPT the two

mat.eri al having a second nominal lattice parankter
SEMSOAMIGHIY BREPEi8AS having fdulsttdmitiatky different

1@@Q§Q§p%%méMégéf§§nﬁficiently 5 mnimal thickness to
keep thé first lattice paraneter of the upper |ayer -

of t Rgogmdeeisyiofy thdaptatdeomtayerradly thswgfore be
stra&@edi : .

s therefore known to produce structures
10 comprising " a SUbstrate ~made -of a'.material such aé
silicon, and a superficial thin layer made of a material
such' as silicop%germaniﬁm (SiGe), or e#en 'germ§nium

C(Ge). | |
| | Patent application FR 0208600 ih:the namé-of the
15 applicant re;ates‘to a process qu-produéing a structure
fﬂﬁ‘. : compriging a thin layer of semiconductor'material-from a
‘wafer comprising a lattice parameter adaptation layer
' ccmprisingian upper layer made of sémiconductor ﬁéterial
having aﬁfirst lattice parameter, characterised in that

20 it-comprises the following stages:
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(b) growth on the filmof a relaxed | ayer of
[ - 10.

éem conductor material having a nomnal lattice
firspcrapaiosmnosser

PUAEEW subst anti al | y identical to the,
|attice paranmeter, (c) rem)va of at least a part of
the wafer on the side of the“adaptation |ayer
relative to the relaxed |ayer conprising the
foIIothr} r%lons 15 formation of an
enbritY] ne’® o Wife ¥pgerof laybe adaptabi Oé‘daptatlon
[ leapesrr relfat avefg t hegre power
the enpritt] emen?mzoﬁg t%gﬁgfqggﬁ}/‘@f’ﬁm’f‘ﬁ%@%ﬁ r %aVlng a
§¥¥¥%ﬁqHQQmﬁﬂﬁ*|kﬁ&@p¢®€p&fbﬂé@dr'@ﬁ%&tanzﬁgﬂ8999f§€ferent
b thha pal {*% cation may therefore enpl0
Iayer@EJrTans er t Gte RFFAPREeT culwirtlof & heufficiently
BrVARTEUTER) ckhype Qo tihesFL N y
QI?QSHtUte the  desired \/\Jsgf‘:(!e—ir%é %5%5% g?gF?FﬁgpélréFF@ﬁter of
pbe rolcae\f'ﬁr n%’fl féca waderlyingpaidsiphs ta Jrat j_é§§r and
'lﬂ'&ﬁﬁlf&;@é @Qa&@% Iayer 25 corresponding to a
er pfesentlng on its surface a | ayer

regi (L)(EJS‘Of t he
. of subst agwicatthy pel axbé mEtiag aby Wit | a
S@H{f%%rc&f structural defects, such as ggngt'o%gtl%%%er of
i'S SpeCICFI ed "Erar 4ok efeﬁ‘rmr ER unﬂae:rﬁi&)pd thttice
P&@amaeramﬁﬁy@{tpil duct o erial which
has a, non-strained cr ste"Larqel o]s] a;lh {": Ositifet EESt Harttice
PREAMGRET  \hi ch' has a Iatt| ce paraneter substantially -
i denfiyal 04 O 5396 1 PCTCBZOOS/006397 3 the
nomi F]a{: I%%‘??%:{\g %g ea%’; @h?aﬁﬁt@rﬁ ajherakaﬁ@rupn the
is referred to

Slt%e Ioafyethel RMRITRE] 1, t
I oflﬁa%i sJeOnI?chrg ctor h'gfy‘éyl Pal h f Tehaxed
%ﬁ’r%hﬂéesfﬁ&ébmegl opelaiired i n traction

cry

or ign
» formatlon of an embrittlement zone to the side of

the adaptatlon layer relatlve to the relaxed layer,
. power supply at the embrittlement zone to detach
from the wafer a structure comprising the relaxed layer.
The process of this patent application may therefore
employ a layer transfer technique {in particular of the
SMARTCUT®. type or the ELTRAN® t'ype)- to . constitute the

desired wafer.

And a starting element of this PIocess may be a wafer

ele) ising
comprising a lattlce . parameter adaptatlon layer

correspondz.ng to a region of the wafer presentlng on its
surface g layer of substantlally relaxed material,
without 3 large number oF structural defects, such as
dlslocats.ons.

It is specified that relaxed laye:ﬂr is understood to
mean any layer of a semiconductor material which has a
non-strained ¢rystallographic structure, that is, one

whi
ch has a lattlce parameter substantially 1dentlcal to
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WO 20¢4f53%dntial |y different to the noni nal

conpression during .crystalline growth, such as
epitaxy, obliging at |least a lattice paraneter to. be
| at t PCEIR2003/096397

paranmeter of this materi a{i 10 The process of patent
application FR 0208600 ' Tonstitutes an advant ageous
structures such as nentioned.

solution to constitute
Enbodi nents of the present

thllnd hensijart of this text.
| (VERt?Bh préVige Pargeretam ednphenmatetrdaihtaking up

thet gaghing of this patent 15 application. According to
a first aspect of the’invention, there is provided a

pr d@¥eEiseA or ozestrhdned Miydtayar Gy epoade Uny

1ay&gn cguductor materials, said structure-conprising a

AV Ehst Pht o Ande SSPLEORAREEOTeni sueudeds muhemions andise
secogd ) .

Untihgebion or in

cry@fadupgrbiptiiadl diviethaser; 9 nd
sem conductor, material, the two et
COTRRERPHANs AWHAL rerystbbliame i girowt, f fsric@Ntad abpk £8xy
that the process o

bl ters, cterised jn.

© big%irrlgérfsegslﬁt hegggéﬁl owf ng g?tg%?e% Pprd@eEerg atbayebe

subsigmprialhy darffesopner £bCtkp i, Jia or
reating an en‘%r inﬁlg%np%t§%&$rﬁ%ﬁ%“e£er

hstrate,.
of tzlnlisserﬁﬁ emf%f'rred by said support substrate and said

depesi ethcdayer 30 ndi ng said ensenble with a

t ar get I:gfjbbstrat e?f Hgttggl%i nga%f%%t’r%el FBf 008600

consgabpites| emnt agdeaniay@d804/45Ra%%h PCE’élB%gg%/t'Q&QﬁQJ
the surface of the resulting structure.

' atin
strué:hl%%g s &5 neptioned dfarkhryestart thE thientent.

asp
Embodiments of the present invention provide a
certain complement to the teaching of this patent
application. - '
According to a first aspect of the invention,

a production process for a multilayer structure made of
se_mlconduqtor ma-tgr_ials, said stricture comprising a

substrate made of a .first semiconductor material and a

Superficial thin layer made of a second semiconductor

material, the two  semiconductor materials . having

substantially different -  lattice parameters,
characterised in that the process comprises the
following steps:
_ ®* - Pproducing a layer compriéing said superficial
thin layer on a support substrate, ‘

. creating an embrittlement zone in the ensemble

formed by said support substrate and said deposited

layer,
. bonding said ensemble with a target substrate,
*  detaching at the level of this embrittlement

zone,

there is provided
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will emerge nore clearly fromthe foll ow ng
given wth reference-

LRtion 5 of the invention,
‘?gaﬁ?‘éﬁgﬁached di agram in which Figures |a toP{&IB2003/006397

illustrate the principal stepg for inplenmenting an
enbodi nent of the invention. Wth reference firstly

to Figure la, this shows a 10 support substrate 100,

on which a layer. 105 (shown in hatching) has been

deposi ted. The“ShpB8rt SBBstravsface i sofimdetbé a resulting

serimomdueéor material having a first lattice
paranmeter. |t can be made of silicon, for instance.
15 The YERF asBertsa piger amadedsiant amiserd Al t WAV Afent ion
awi9gonshe ALL 1 6 -RA ter different to the first
I a% ti tﬁ% pﬁef?%rret eferrecﬁié% d‘ﬁéfd i hBgovellpwdnaydesaobption
c&n t efovenbeéonpdeyioferS B hOr f%\i%g, [ S
i%l'%%jr%mt hati the | ayer 105 is depj):c?site C%{/ g@ the attached
techiiqué arPowhych oBb®eres nglaf o desi rigd ushirelresshe
obranchipteéri akepber ggf t i [ .G araneter is

e Q#]éﬂt.cﬁ%ﬁot i“Ue pAPafdfentof of the

sEp}%gatially different to the
t he sﬁgﬂ)8pt .25 substrate on which the:deposit is

made, _Wwhile constituting a superficial |ayer of such

a depd &t whrERTERCR ity exemmti durem Tgf eets Of shows 2
et | T ocunent - WD 00/ 15885 t eaches for
egrrpl e ag_ggtg?égg}tgc@ ral PBwitiyid @@ dravex t $0Be (shown in .
degediitay) dmsibéewndepSufhed. deposit -process can

theretr re for exanple be done according to a first

mode M whi RRSHScr y SURitinatenD 20004/ 053961 made of  a

BEHA LBAR/QR6397 5 i s_deposited on _a support
B&ihA LBAG0 g?gﬁ%%&efﬁé% ﬁévf&& 8 5T 1% AR parameter.
LT can be made of silicon, for instance.

The layer 105 is a layer made of a méferiél héving‘
a second lattice parameter different to the first
lattice parameter mentioned hereinéboﬁé. ' ' |

The layer 105 can therefore be made of SiGe, or
even of Ge. N ' 1

It is sdid that the Tayer 105 is deposited by a
technique allowing: : | ' -
| . depositing of a deéired - thickness of a
,materia; Whereof the Iattice paraMétér'is éubstaﬁtially
dif?erent to the -lattice parameter of the support
substrate on which the’deposit is made, |

. while constituting a superficial layer of such
a depos;t which is virtually exémpt from defects of
dislocation type. | ' | | i

The document WO 00/1588% teaches for examble a
pProcess allcowing SiGe or Ge to be deposited on silicon.

- . Such a deposit process can therefore for example be

done according to a first mode in which mohocrystalline
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nmonocrystal line silicon, by putting into effect the
follow ng steps.: tenperature stabilisation of the

substrate of 5 nonocrystalline silicon at a first

wopoesetodt abi | i sed tenperature of 400C to 5006¢T/IB2063/006397

preferably 430C to 460C, chem cal deposition in the
steam phase (CVD) of Ge at said first preset
tenperature until a base 10 layer of Ge is obtained
on the support substrate of a preset thickness of |ess
fRan &5fi nalerpsittast t hdmkness, suppeease ﬁbgﬂ%te of
th em cal de osition in e Ssteam
%§§§§£g%9%ﬁlef’&e f?%%]‘f%%rfllﬁ%t presay ﬁh&fé;gl@cﬁ%o the
rosbowhnlg pseses: t enperature 15 ranging from
850C, pr e?:r ably from800C to 850C, and continuing
chem ‘cal depRRerdORCe nsthbliueamlomhasﬁl’ozgeGeuBgst%aFt@ of
enperature ynti_| final desire .
th| c e%g&?issi% tarrslpﬁle For aﬁ:heai a%éFSBf Pppset stabilised
trmmqﬂsmml o GoBcha drEos ! RQ6RSS, 2[; AfPDPe
éed out according to vari ant’s - for exa
os¥ di scl osed by the docunment WO ]90/ 1F885d ngerS
met hQds f qht ai;ni g atlnlayero rel axe I Ge
or rgl axeg’rh@e %lr TP bhiqns dpbok e s fhermatrha sii dEVD)
ofanGee amdeadid sfirs:@n,p;@r@@l $en %Q%Itlﬁr% lﬁi%ﬂerhcebase
could a ﬁ be, made to the publication
0

1AdeT 4t T ofi®of sk Phoa Gihe x@gpp@rt(s@@)strate of a

phelserostiigwes Af tl%rss'h ‘}9%{7 len%:b(?? M ch ntshl gkness,

inplantation for virtu bstT a
Hol | ander ietrahseNusk eahd nggﬁggggguggd Metheds Lo MO 4

PCT/ 1 B2003/ 006397 " 6
d288%£9§3%6ﬁn he steam phase of the Ge from the first

preset temperature to a second preset temperature

ranging from 750°C to 850°C, preferably from 800°C to

850°C, and

. continuing Vchemical deposition in the sﬁeam
phase of Ge at said second preset temperature until a
final desired thickness is obtained for the layer of
monocrystalline Ge.

Such a dep051t process can also be carried out

1accord1ng to variants - for example‘those disclosed by

the document WO 00/15885.
.Other methods. for obtaining a thin layer of relaxéd

SiGe or relaxed Ge, directly on a support substrate

which can be made of silicon, are also feasible.

Reference could also be made to the publlcatlon
YStrain relaxatlon of pseudomorphlc Sll—xGex/Sl {100)
heterostructures after  hydrogen  or helium ion
implantation for virtual éubstrate fabrication’, B.

Holldnder et al, Nuclear Instrument and Methoﬁs in
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Physi cs Research B175-177 (2001) 357-367 which is
i ncorporated by reference herein. In such a process,
the layer 110 is produced by nmking a strained |ayer,

WOo0e/i5p9a1e| axation of this 5 layer. Thin | ayerSyef003/006397

rel axed. Si Ge can al so be obtained by techniques

di sclosed in the follow ng ddcunents, which are

i ncorporated by reference as they disclose nethods

for obtaining such | ayers which can be carried out for

- Pbyehesi nhescirawh. "EEVEt DPen( 20018 newTtwRe Of S SE is

xed buffer hased on the

iﬂbgrEBEQ QSdbg¥§% ?Bgﬁce giﬁlng | ayer™" presented

I ncor’por ati on
in thenfisteh S Ceroteeol egy and . Devi
| STDM . Na oyaGpJapan e ry 15§§7 oBﬁgdeﬁ
I&?@“%uf# eﬁ%%@ﬁ?‘H éﬁi}@frcoﬁmeint byorreiadbsiehs of this
1dyat ovich et al. Mterial Science & Engineering, B89
(2002), 341-345), "Relaxed Site buffers with thickness
bel oWHoim 1apend ¢BavelagbdabisEhicAnSahisg @éng%égﬁ%ed by
152- .15 m ng back to the process of t
|nven:%uoS ?ﬁsgi%se asidy Eh?aﬁkﬂj$m01mhl@chmaptssewhlch

difee superhbchebdt BN L AYEL Lae. tr“Q%“re Lo be
2 oducgd If)has beenycﬁéé?%d ngé o% the Ysuphdrtose methods

st tnimD. suphi Avararedi e schaben 1, 0PI Si B Afor

| f...SiG (with the desired Si/Ge ratio) or
tg%y%e on #% ‘support substrate 100, has thus been

made - Thevalepmsutf age anbﬁl%y?%z bo#%% aQ?Pﬁhstralned

der to all
Igﬁﬁé‘?ﬁg Pﬁggelﬁgf%sgéo gm?d:ihoews Woﬁmﬂdmﬂcm tlb€ carbon -

Q@h@é&ﬁ%ng'V@l@g@ﬁ*953%§}eggﬁ%l52003/09?%%] first SiGe

Téchnology and Device Meeting (ISTDM,. Nagoya, Japan,
January 15-17, 2003, |

- “Thin SiGe Buffers with High Ge content for n-.

Mosfets” (Lyutovich et 'al, Materlal. Science &

Engineering, B89 (2002), 341-345),

~'“Relaxed SlGe buffers with thlckness below 0. 17

um”  (Bauer et al.m‘Thln Solld Eilms 369" (2000), 152~
156) . | | -

Coming back to the process of the inventioﬁ,-in all

- cases a layer 110 whichrcomprises the superficial thin

layer of the structure torbe,produced_has'béen created
on the:support substrate 100.

| | An 1ntermed1ate wafer 10 comprising a layer 110 of
SiGe (with the de81red 5i/Ge. ratlo) or of Ge on the
support substrate 100, has thus been made.

The free surface of this layer 100 can be polished

- in order to allow the bonding of_the intermediate wafer

10 which is to follow in the process.



7 The surface roughness of the internedi ate wafer 10
shoul d i ndeed be no nore than a few angstrons rns for
such bonding. An interface 105 is therefore defined

WO betie®al the 5 [ayer 110 and the support 100PCHOBR@®3/606397
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~deposit nmade at th
.aﬂﬂﬁqanttﬂncﬁh@ssntenf@ee|hObartlcular of the order

specified that by using this_type of deposit process,
the defects of dislocation t}pe have been confined to
the region of the layer 110 which. is adjacent to the
interface 105. 10 Confinenent is understood to nmean
thelﬁ@ewsuyfate ummghﬁeﬁﬂSObftHéshQQ@&m@mlbx@ewafer 10

Iocaig Ln angf ion. The rest of the layer 110 is

UG APAERENRE f FEmMMUEF ehdD . aptet hapgstroms rms for
SomeeRdr@ihen is conpatible with mcroelectronic
appllcatlons 15 Accordingly, this: region of the :

| ayerAn 1dntargpiceh 1ihel defrdetrs fofradi ¢ Hmed obetypen the

atti.ce paraneter adaptation
éﬁ q££etmee2@$§e 8888% EbQubstrate 100 made of
sili con andspbeisupar theitalby agioty ©fhisheybayer osit
whi ch makes up in_itself a layer of 20 the wafer 1

RRfPHt GHRe rdtiaete side. BrladnElamydivRg Gavs been
S expdh SivGe %af%gﬁ difd o Eh'?@ i%Je‘}“‘i"fd“gi}h'l%h. is
e t hi's

eginning o he “process

1 mcron, 25 Wth re e ence nOMItO Fi gure
“efo W et TsTRS °cREafed i PRécTity of

ﬂHﬁCdé¢§§t§fofha1%@5%bty%n E@ﬁésfﬁ@&ﬁéé'fﬂegﬁléo&%glon
can in particul ar be nmade bé i'nmpl antation of species
T otigRtt e | dhe 180°erThé18peit egoitnpfahivd eemmne from

»o%ff roVsera'buaaho'Eh%ﬁf c%%d&t%?‘% i SE’LeC' RipZtdble with

gen or helTumions or
mlcroelectronlc appllcatlons.

Accordingly, this region of the layer 110 in which

the defects of dislocation type are confined make up a

lattice paiameter adaptation layer, between the support

'substraté 100 made of silicon and the superficial region

of the Jlayer 110, which makes up in itself a layer of
the wafer 10 made of Ge or relaxed SiGe. '

And this layer of Ge or relaxed SiGe has a desired

. thickness following the deposit made at the beginning of

the process. This desired thickneéss can be in particular
of the order of 0.5 to 1 micron.
With reference now to Figure 1b, an embrittlement

zone 120 is created in the thickness of the wafer 10.

This embrittlement zone can in particular be made

by implantation of species through the layef 110.

The species implanted are one or several atomic or

molecular species, e.g. hydrogen or helium ions or

‘molecules.
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WD 2004/ 053961 PCT/ | B2003/ 006397 8 The inplantation
can also be a co-inplantation of different species,
e.g. hydrogen and helium It is specified that in

wo‘g(hmsjgei(t "inplantation” covers as well ;us\?cg,"t;ﬁgmomw
en

co-inplantation of at |east two species.

enbrittl enment zone is nmade Wy i npl antation, the _

i npl antati on paraneters can be defined so that the
enbrittlement zone is |ocated in the support _

substthat eid0anB&t i bhUstkat £0sd NKE %uréoﬁ%n?%%?{%%lz%&oof

Rossi bl e to define these paraneters so

| Nt nERE LG | € IDcatwdirioverhe anay ehelim.i t sel f is

' f | ypLp t region _of .this | ayer adjagent to
specaistbl o o saglonglt et atharent,, 4
wedBr isuche rento zionel et s ohave heeft MBEe Yecies.

creating a rous region in the 15 support substrate
100, Eqbggorepcgbeposi?‘? Lthierager 1EOneNextiTonsmaddie by

, ri si i it e, .and_this_. -
implehratomar %ﬁéﬂgﬁﬁ%{%liﬂu%%%ee %gse c%ﬁgb? a(il%fe{'ned

~wafer is bonde
‘SQubBeFatie2emba tid emedd: oforsd | docalthed faseripd ddport

hch_ i s.stuck onto, tthe 20 target substrate
Slﬁggt@}&aa%‘gmﬁ\wgh ?gr'rléféblgﬁd?%teéi te F4RIB P surface of
‘the Tayds ko TpossibYeOul tddsihondhade Jf&meters so

surfaces have been cleaned prior to being placed in
tl&%{ﬁtg%? gRETat WERAHy 2PRgeishaocesen dpt itdrallayer 110

it SSErt efrbRoPah N E é:%érli” fo%c%%iigAll%%e&?Padie—]’acent

el ectrical insulating layer,“Tor exanp

teadmhdaletprtéacent6hied i n between the wafer and the
inate from

SRR e g AN
alXb have been made by creating a poxous region in the
éupport substrate 100, before depositing the layer 110.

'Next_comes the wafer_comprising its embrittlement
zone, and this wafer is bonded to a target‘substrate 20.

The . target substrate 20 can be made of silicon.

The face of the wafer 10 which is stuck onto the
farget substfate is that which- corresponds to the
relaxed surface of the layer 110.

- To carry out this bonding, -the surfaces have been
cleaned prior to being placéd-in contact and an bonding
layer has been optionally inserted in between these
surfaces. | |
' Also, an electrical insulating layei, for eﬁample
an oxide, can have been .inserted in between the wafér
and- the target substrate.

Such an oxide can originate from oxidation of the

surface of the target substrate 20.

It can likewise originate from oxidation of . the

- surface of the layer 110, if‘it is made of SiGe.
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It can |ikew se originate from oxidation of the
surface of the layer 110, if it is made of SiGe. WO 20
0 4/0 5396 1 PCT/1B2003/006397 9 If the layer 110 is

WO ROSHO1 Ge or SiGe, then it is also possi bl &CTEB2003/006397

associ ate an oxide layer to 4t prior to bonding, by
oxi de deposition. The wafer and/or the target
substrate can therefore 5 be associated to an

insulﬁéing | ayer, prior to bonding. |If required, the
surfate bRCore Y8 Hotth ¥ make sabsErares tiGehe thamded: is

- &8 D80t § 281 &0k ol D8bASRLLOAnPLAGL NG B TASe - orsor 1o

roughness of these substrates dowi to
b%w%@mgbdwﬂi©§i@®.éepositmvne than a few 10 angstrons
rms) .mSuch ﬁurfacg tregénent'can be a polishing step.
Aft er  Bontihgt #89( QT pblsi bREIES SHbSEE@ bR taRn dihewsfore
Hdedd@dcidead MBIt afh 04 n&Q hdaij of _ handi.ng .
interface. 15 Next conesﬁﬁg%ggh%%ggrétp% gllggegogglng'
the InbrPEbi&rent Theerfuciacay ofheomal andboth of the

' (0] The resul,t is a,structure 30
conpri si%g, tgsvﬁ%l ﬁgﬁér%q ed?i'n ﬁglﬁ'reeai d'_ZOlnt pRrder  to
hrEmgettisabstr dee 28pughhibe sl ayertHdds s@BLt 8RBELY down to

v_rgﬁ?idue.of t he support substrate 100. In this
|

it P CR hdavavey andingel(f -Gonptesenore23han a few
anafdtiremPanaet er adaptation layer (part of - the |ayer
110 which is adjacent to the residue of the support

subs Bgihe sSYOERCearid-e st el taxesh |lay ex @61 tesing@dstep.
Fh'cﬁ%%éi- bonding, it is possible to proceed with

. ctlassic thermal treatment . for consolidation of the

bonding interface. ‘

' Next comes detachment = at the level of thé
embrittlement interface, by thermal and/or mechanical
poWer supply. | |

The result, is a IStrucfure 30 comprising, as’

illustrated in Figure 1d:

* - the target substrateé 20,
. the layer 110,
*  optionally residue of the support subétraté

100.
In this structure, the laYer“llo itself comprises:
. a lattice parameter adaptation layer (part of

the layer 110 which is adjacent to the residue of the

support substrate 100), and

. a relaxed layer of desired thickness. .
In the event where the embrittlement zone has been

constituted by implantation in the thickness of the

“lattice parameter adaptation layer” of layexr 110, the

-resulting structure 30 does not comprise residue of the
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In the event where the enbrittlenment zone has been 30

constituted by inplantation in the thickness of the

“lattice parameter adaptation layer"” of layer 110, the
wWOorBeuBdarg structure 30 does not conprise resigtEm003/006397

t he WO 2004/ 053961 PCT/IBZOOf 006397 10 support

substrate, and a part of the tattice paraneter

adaptation | ayer has been separated fromthis

structure 30 during detachnment. In this case, the

SUPPREE ot Herdieaul BiAg & BPatt uotfurthd sliteat€dparameter
state of the |ayer

tRhgyne ;le) | ve the surfac t
| 110g%%§ﬁ§%3&%$§%g9%%éa?ﬁﬁns%gﬁf%gﬁﬁrﬁ§gﬂuﬂh%ﬁiﬁ§¥ug§ure
wel Hugd ngt betatppesitaf treatnment. It is al so possible
to pecformthe inplantation so 10 as to obtain the
enbri thl e zoT@Sfn t kdeparqunfatayert 1therhi chsibting
sekasedrel AsS Lase, t ransferred | ayer es not
conpri se defaS%?Z such‘%é?%ﬁélgé t%8n§mﬁﬁéﬁﬁﬁ¥%Quﬁ%Fface
FPedye afdthRelpwsul flilfg structure after detachnent can
15 pr t rface |ayer whi ch cones fromthe
relaigﬁfgpgrg%%Fﬁzﬁﬁﬁa W%BéwﬁﬁﬂwQRﬁﬁﬁ#ﬁﬁ Reddshaypg, as
eeltl taonathet reabsENbs thehbgegase Where the
enbr i tlenenﬁ zone has been nmmde up in the thickness
of tHe stPpBLECs MeSSidle 100 PROfGhy thpl Anpdkinedtdbn so

Y B o4 t) us region), the next
S e R R P E L B RO R 2o i8 b gp ey 1aves
Lifppdrickubstratasedhi s sel ective attack can be
selegﬁ{v%sc em cal etching, which attacks only the.
mat erial of—t he&pporthe o5t sapsfrared Sheleet chiorg not

waptiscoderlylashughdn method; (6ROLES o h e (or only very
few), and the resulting structure after detachment can
present a surface laYer { which comes from the relaxed
part of layer 110) which_does not need any additional
treatment. '

_In_the_casé where the embrittlement zone has been
made up in the thicknéss of the support substrate 100
(by implantationlor by a priori. creation of alpOréus'
‘region), the next step is selective attack éf the
residue of this support substrate.
| This selective attack can be selective chemical
etching, which attacks only‘the.material of the support
substrate.

Such etching QapAbe done by a humid method (choice
of an adapted etching solution), or by a dry method
(selective etching via energy plasma, or pulverisafion).

Such etching can be preceded by polishiﬁg-

At the beginning of this selective attack, the
free surfaée.of the layer liO is treated to remove the -

lattice parameter adaptation layer, cdrresponding to the
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of an adapted etching solution), or, by a dry nethod
(sel ective etching via energy plasm, or
pul veri sation). Such etching can be preceded by

WORg04/5R6hg. 30 At the beginning of this sel ecthiCuaB2003/006397

attack, the free surface of,the layer 110 is treated

to renove the " lattice paf%heter adapt ati on | ayer,

corresponding to the WD 2003/ 053961 PCT/ 1B2003/ 006397

11 part of this layer 110 in which the defects of

ddltoc &5 orfFipe BreerontifedinDestdiched tier eidahovies of
I n [ | ementing the invention

@1%1%@81:%5 tﬁﬁ) %bre. tcf)?léfl’}élﬁgp :

(creation of 5 zone in the support

subst Daserlhad i herbendiayes Lk reapeshiyel ygrlgﬂts for
E mg cassgg the active |ayer of the final
%f“P cPEPE*BEr F8§pdRTSTEd obhd cremdien sdf tarofeniie t Eienent

130e 4% | RHACCORGRHEE Wi n, yariant, the
layer 110 is |ng€ga |ty1%%nst|tuteggby i & ehpyer 110
FeGepst{velydtrata), and this |ayer 110 has been

t fol,l d t of g first level, f
xampl B B3 15 i o BocR ok YEhake e (b B sAshyEinal

- SheudogneentoWe sponhEe88% AhdYrd hecdef éf@c thhe dayer
any .

g?  ander et al nentioned above, or general
er known .techni que for produ0|ng a relaxed th|n

| ayers can i constitut st.op
20 IaIy%rg§§€§% relzr%écgﬁ%gt t% ach erCFeI%aoJSI?t %;1%@{: Fge layer
1b&epscdnrespemdtggdnmstlﬂuﬂameﬂyl@M&Eéﬂéﬂﬂ”@é#éyée%or

ac tlve | ayer, 0 final structure Such
Yot ‘g %‘Hé ﬁyﬁrdeéhl@ed athi dreRss €oeathd  as

Belioss 4 ayer.

. deposit of a first level,  for example by a
technique such as that disclosed by the document WO
00/15885 or by the reference B. Hollander et al
mentioned above, or generally by any other known

technique for producing a relaxed thin layer,

. deposit of a second level, coﬁStituting a stop

Alayer for chemlcal attack,

. _deposxt of a thlrd levei correSpondiﬁg-to a. 
relaxed layer to cbnstituté' the active layer of the
final structure. Such deposition is done with a desired .
thickness for the active layer.

The first level corresponds to. the - lattice
parameter adaptation layer. It canh be made of 8iGe, or
Ge. |

_The.second level at the same timé must:

. have good selectivity relativé to the. third
level, vis~a-vis chemical attack (in this respect,
different materials must be employed for- levels 2 and
3}, and
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25 The first level corresponds to. the lattice
parameter adaptation layer. It can be made of SiGe, or
Ge. The second level at the sanme tinme nust: have good

WOgeMessd6¥i ty relative to the thi rd 30 | evel , pO1smBa0MBI066397

chem cal attack (in this respec different materials
must be enpl oyed for Ievelsi% and 3), and WO

2004/ 053961 PCT/ |1 B2003/ 006397 12 not induce too
significant a difference in terns of lattice

par arret er Nwﬁf1iﬂﬁhdeMDﬂo@VEb&gni%&&gH@dlQg disfdPatdi s 1,
re§$ect the materials of levels 1, 3 nmust not

e tDo 8ffffe1rae*h*ﬂces PEa8edie e, wm@ fcuueow. hgo levels
AOMHRI QNS + Coh de hesC F@?Eggt N%h%elal le%§57§63levels

MVat eri al Ievel Mat eri a vel '

3|ée@d@em®@e1@trmnemsa@ferens; Gg |3t Ilgt :
ref le for ers _of _leyel 1 an o be
gade §2n1na #%ﬂs ethgoi%ﬁﬂlﬁgtuF@mh%§Qﬂ%ﬂﬂStrm

doapler baf dmyeled:; intercalated between these two
| ayers, receives honbgeneous constraints on its two

faces. In this case, the fO||0MAng naterlaISIVYII Ilg
tarl.a eVe
MBS I S ed Mo it éiéi sMakegipdi degel 3
' Géulc"a' VR Y Fige 1507500 SiGe or
S G S . . Ge
SiGe : strained . SiGe or
Si ‘ Ge ‘

It is preferable for the layers of level 1 and 3

- to be made from materials of the same nature, so that

the layer of level 2, intercalated between these two

~ layers, receives homogeneous constraints on its two

faces. _
In this case, the follbWing materials . will

preferably be used:

Material level 1 Material level 2 ‘Métérial'level 3

Ge . TdiGe (50/50) Ge
SiGe ' ‘ strained SiGe .
: Si

“In this third variant, the same steps are followed
for creating an embrittlement . zone, bonding and
detachment of the structure 30.

The embrittlement zone can therefore here again be

located in the layer 110. In this case, it 1is

preferably located in: the thickness of the first level

(in which it has been created by implantation).

To_ obtain the final structure two selective

attacks are carried out:
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In this third variant, the same steps are followed
for creating an enbrittlenment .zone, bonding and 20
detachnment of the structure 30. The enbrittl enent zone

woCdeef ore here again be located in the Iﬁ%z@@;}%“”

In this case, it is preferably located in the
t hi ckness of the first levell3 (in which it has been
created by inplantation). 25 To obtain the final
structure two selective attacks are carried IOUti'V\D
2004/ Q53961 R 2 7 3 .8 first _selective
att ack foréeljﬁ'r-lr;l!énigt ?%gégggggr é—’lst!]t(?lfé< o%ofhglle“ﬂ%tlng the
FegvdldueThisf at thek ¢amsitn Jparet];.culmfaigel gtqy_lla@qg calan  in
¢k, .thus justifying .insertion of a |eve o
@%&?’é%‘&ﬁ&i ngﬂ’?o | stc&%“i%, %t%a"?,écon@hslﬂ ecjfusvl_@_fylng
atbaekiber ol iamRatdinGdMe s A @VES Ltsell. L 1S
al so pcl)ssi ble to constitutepﬁfgﬁ[ a@er 1‘1210 %t?ﬁa%‘ﬁf:y
two | evel sa whepedf salfdctstvd evetasMChoaSe19R3GLIASY the
rei nabove -and second | evel resenbling the 10 ‘
-$e9€l a¥eind i oned above. In thllzE case, t hg
secongk | evel szan f x| e be. o ilde; strain 110
silicon, whereas Fhe Firet. Foveroteittie” of S %ey%JF _
¥Eth Applvhe tyecoheve byvel wheusafakes firdthelagkilvesuch as

Uar. i , jle the first
e, LBt OR: B4 R Sl Dt T oeiBing ne

F

lafapt it 2 oondl ay efenStbhédi Shéhé s case, the following

materjals wll be able to be used (this table, as

Wit h rheglﬁ?”ﬁcgéisﬁg dﬂ’éé,se@%l?@i yereby camy fofr examplel be
il | o td0ga XAADIeh; Materfal Leyel, L Material, level
2 Ce SiCGe (50/50) :

made of SiGe or Ge. -

And the second level thus makes up the active layer

of the final structure, while the first level still

‘constitutes a lattice parameter adaptation layer.

Still in this case, the following materials will be
able to be used (this table, as with the preceding ones,

is given by way of non-limiting example) :

Material level 1  Material level 2
Ge' ‘ 3iGe (50/50)

. SiGe strained -

si

In all cases, conventional surface treatment

. measures can be‘followed after the structure of Figure

-le has been produced.

The invention therefore enables multilayer
structures to be produced which comprise for example a
layer of Ge or SiGe on a silicon Substrate.

It shall be noted that in ~the case o0f the

invention, -the adaptation layer of layer 110 does not



10

15

20

25

30

SiGe strained Si 20 In all cases, conventiona
surface treatnent neasures can be foll owed after the
structure of Figure |e has been produced. The

wol2004aRkdspn therefore enables nultilayer 25 St(ﬁ%&ﬂ&ﬁﬁmﬂ97

to be produced which conprise for exanple a ‘layer
Ge or SiGe on a silicon subst4ate. It shall be noted
that in the case of the invention, the adaptation

| ayer of |ayer 110 does not ..... ........ WO
ﬁ663é65336hdﬂ%@dﬁ%%%%ﬂﬂ“ﬁ%ﬁﬂi?%ﬁc%Rrﬁ%?qufck%pss (e g.

concentration gradient Inits ness (e
%rélﬁaé?ﬂteft# toHfe Ebﬁcmma@mbnatiloﬁeFﬂHmGémafnﬂLﬁe if the

ween a Si support substrate and
axe@ #gy lﬁ Eﬁ 8Fe8i G i tHRPYitvehibstrate and a
D@h@&mﬂrh&yeﬂ 5mﬂcé38r §¥@éeﬁ&tﬁ”%'d%#EHfE6(§bn;ratlon

yers often present such a concentration gradi
%ﬁcg torresponds to a gradient of the lattice

par an®iiffent fodde A9APEALE QN kg Fg?l #Ee%g%gﬁgmqgnsuch a

adaptation |layers wth a concen

Cé?rré?eﬁéie‘@;@a?rll | graéh.antyewltcm ko # 4160 G £ tbﬁﬁorgtxaafalent

ff rence in | atti ce, paranmeter on both sides of
:thgéd Gtai on Ffaa’iﬁé?et%e“? h?%%e@d@néataﬁapﬂawgn

| eBut WOulld/ 18444+ 4t $6h0SESye A .%
ay |F;onal adaptaglon | ayer %? ﬁ concentra &%ra ion
P%& am&tﬁ@%%@@ﬁﬁh&heahmﬂm@kyltmﬁdme(the ‘more

h
1&@%&%@@% Eﬁ@ d%%ﬁgfgncglkgy%_ %Egmpggg%e%ég1on both

sides of the adaptation layexr, the thicker +the

adaptation layer). _
WO 02/15244 discloses . ' an example  of such

traditional adaptation layer with a .concentration

‘gradient.

~In the_éase of the invenfidn, on the contrary, the
adaptation layer can be very thin. ,. ‘ _
‘It..is indeed reminded that the defects’ (e.g;

dislocations} are confined to the region of the 1layer

110 which is adjacent to its interface 105 with the

support substrate 100.

. This  specific aspect of  the invention is

advantageous (in compariscn with known technlques, such

‘as disclosed e. g. in WO 02/15244).

An 1llustratlon . 0f the advantages a35001ated “to

this aspect 1s the fact that such thin adaptation layer

‘makes it p0351ble to create the embrittlement zone by

implantation within the support: substrate 100; by

traversing the adaptation layer withH the implanted

species. .



It, is indeed rem nded that. the defects (e.g. 20
di sl ocations) are “confined to the region of the Iayer
110 which is adjacent to its interface 105 with the

WO 20p3961 substrate 100. This specific aspect BETABRS03/006397
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invention is advantageous gi n conpari son with known
techni ques, such 25 as dis Posed e. g. in VWO

02/15244). An illustration of the advantages

associated to this aspect is the fact that such thin
adaptBrd®n allécy)efrsf nmakesri tdqjmtnzmﬂett@ndr eateptéssion of

r|t nt_ z antatlo w t.hin_t
suppore%rl e‘L ubst raf‘:l j%ﬁ‘l %O T a\?gﬂhseirr]g ?ﬁe "Ehe support
Suhﬁﬁfét@nlUayetomkthahﬂeﬂdﬁﬂﬁﬂ@eﬂlnépeﬁtﬁﬁctuw@ a very
2004/ 03961 PCT/1B2003/ 006397 . 15 This allows, after
WRA%AchBRlidyd saBpression Bitheus r eeding nivedeslsome

ﬂx%aaﬁeﬁéﬂe%roftﬁe%ecﬁgpp@fg ﬁele%hf%&ﬁa%% $9c g!g@' Bhe

for the final structure a ve ood sur
amet hotlhaheednormgdburhienso]n‘eaﬁinbdeatlmant@effmhmenetat Ay aan
splitt surface su as t e that woul d be, .
St e GpR ke i BREp (engizSsation layer
diasated Whkikidh He1adant atien Layer wﬁ.{:ﬁeh'fhe(m‘&'d%?tation
woul d be the case with the adaptation layers wt

IgvanientWivhi caradéenbo t Whikht o axe 1oeravkiskd by be
Eﬁ%éf@dﬂrﬂfl fp@)lmoﬂf%fg%ioﬁiso be noted that the

structures ep esent invention are

exan‘p]tesslr&fl]dﬁlesﬁ Sbe@fnoidﬂe@l phati ehet ¥peuceviedsi Bb&Ained
errbegded region. And the resulting structures can then

HeuBg tBreis havid Sifp e RSy y oFaeles fof dedfsts of
SRt &l g, Pl eRlhiiao thgbayer of
SiGe or Ge. I'n the case where the I ayer ©0 evel 2 is
made Agfd the resultlng structures can then be used to
have supplementary layefs, for example strained silicon,
grow by epitaxy on the layer of SiGe or Ge.

In the case where the layer of level 2 is made of

strained Si, it can be advantageous to make only. a

- single selective attack in order to conserve a final

structure consisting of a bi-layer of strained silicon -
BiGe on a silicon substrate. |

In this case, the final structure presérves- the
stop layer. | ' |

Finally , it is also éossible to depoéit a layer of
strained silicon on the layer of'lével‘3 prior to the
stage of bonding this structure onto ‘the target

substrate, so as to finally produce a structure

' compr151ng a 1ayer of strained silicon on a silicon

'substrate
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strained Si, it can be advantageous to make only a
single selective attack in order to conserve a fina
20 structure consisting of a bi-layer of strained
silicon - SiGe on a silicon substrate. In this case,

W(?)Etﬁ“f’d%@é] structure preserves the stop lP%%‘ﬂngEéB%éé’?

so possible to deposit a | ayer
strained silicon on the |layeg of level 3 prior to the
stage of bonding this structure onto the target
substrate, so as to finally produce a structure
conprising a | ayer of strg%gﬁﬂ%silicon on a silicon
substrate. W?2004/ 053961 2003/ 006397 16 CLAI M5
1. A production process for a nultilayer structure

made qQf sen1condu tor, mterials, said structure
conpri'si nga Rt EORRdE THCEE ¥ i r $OT seiri cBRAGdIGY ST

relefd @l randnagsuperf | dedliddidudayer ABEer®a®k,a said
second sem conductor material, the two sem conduct or
PTG S h&PIRG 1S1H6t aft | aPPSLERFRer eMady apfi ce first
%%&é@%h@hét@h%é@éﬁiéﬁ%d M tél@ieﬂﬂ%lm%ﬁ%ﬁ layer made
conprises the follow ng steps: = producing a |ayer
&hpra si fg e d sﬁﬁélrlfCF%liléIUC‘tChIn mayerrpala suppert two

e Lo, t
enseﬁ%ﬁkﬁx?%ﬁie %y §§P% ggg%%%t su sf%%@%léﬁd{ﬁfff rent
depysiaeedpakrapet ¢ rpondiangg daird seps eirh| echsitt hthet grgstess
‘%ﬁ&hﬁ%%% th e%gffgﬁgqat the Jlevel of this

ttlenmen Zone, rea ﬁg the surface of the
resul i ng producing a layer comprising said superficial

thin layer on a support substrate,

. creating an embrittlement zone in the ensemble

formed by said support substrate and sald deposited

layer,

. bonding said ensemble with a target substrate

. detaching at the level of this embrittlement
zone,

. treating the surface of the resulting
structure.

2. The process as claimed in the preceding claim,

characterised in that said step of producing a layer is

made by epitaxy.

3. The process as claimed in the preceding claim,

" characterised in.that said epitaxy is undertaken using

the following steps:

. temperature stabilisation of the support

substrate at a first preset stabilised temperature,



structure. 20 2. The process as clainmed in the
preceding claim characterised in that said step of
producing a layer is nade by epitaxy. 25 3. The
process as clainmed in the preceding claim
characterised in that said epitaxy is undertaken using

e followng steps: tenperature stabilisation of the

Wég%éqq‘{:’ggﬁﬂubstrate at a first preset st abfT4ReP03/006397

tenperature, W?2004/053961 RET/ 1B2003/ 006397 17

chem cal deposition in the steam phase at said first

preset tenperature until a base |layer is obtained on

t he support substrate of a preset thickness of |ess '

than a’ fi ndh<desledeoprsikiessinothgapfepyphase at said

Copst ShRgkdhe @igﬁrﬁéﬂ@ iR Laygke. 159%£¢§§teﬁgfcained

the tenperature of the chemcal deposition in ,
sPeaRl!phasEPPEBNSURE tRtSt Ofr és dtregednperiatiress oof less

S d .pr, t UL - opt L.nui i cal
oA o anT  FIPELRL kR e £ ORbk MU O
S roswati siegpéhat anpeuficial thival layssi red thickness is

obtai ned faqr the Iaye%. 4. The process as clsined in,
the precedify i °f chAfadtBHTARFY5F t Aht tHRe Fhgtcal

paesetitenperiat UiRel stefam Indbe erdar tafec 400r6tt Qreset
500C, and the second preset tenperature is of the

ordEreIFL U EQ & s5FenIdsPreRet pEsRessahered aited in
t he pr.ecedi | aj. i i.n. that.the first
o by GORSEAT RN B, Hoan

preset tenperature |
10 460Ce atd ddied secoomld ppesett tenpetature iusitafl thefinal

080 RO s PSSR L

4. The process as claimed in the preceding claim,
characterised in that the first preset temperature is of
15 the order of 400 °C to 500°C, and the second preset
temperature is of the order of 750°C to 850°C.

5. The process as claimed in the preceding claim,
characterised in that the first preset temperature is of
20 the order of 430 °C to 460°C, and the second preset
temperature is of the order of 800°C to 850°C.

6. The process as claimed in Claim 1, characterised
in that said layer is produced by creating a strained

25 layer and by relaxation of this layer.

7. The process as claimed in any one of the
-preceding claims, characterised in that said production
of the embrittlement zone is carried out by

30 implantation.



in that said layer is produced by creating a strained
25 layer and by relaxation of this layer. 7. The
process as clainmed in any one of the preceding
claims, characterised in that said production of the-
enbrittl enent zone is carried out by 30 inplantation.
W)2004/ 053961 PCT/ 1B2003/ 006397 18 8. The process as

WQ2084/A23P61n t he preceding claim char actR&FiI/ER2Q03/80634t
the inplantation is a co- ig@lantation of at |east two
species. 5 9. The process as clainmed in one of the
two preceding clains, characterised in that said
implantation is carried out between the production_
st age8-addret REIEGEEH f Hagenedioinothaherpeedéng giaim,
Al iRad dr) Jdie ReCadldly Glé! MmshAtagt a6l sefl i nat hap-
inmplantation is carried out so as to define the
émpdanthehent oz orle Jgngthéwa bpekness of the support
substrate. 15 11. The process as clained in Caim?9,
characterised in that inplantation is carried out so

5 as t@defiine tdweoerbrs ttdemeiiazarel i im wegk o Of the

g B At oHeP oy e S0CE 8 1Pl phfcebaehs said

ehpl ABREat Do 8 :Qrriahanactierivwees ithd oduction stage

implantation is carried out so as to define the

ehtr Fie I RPN L G1E@%n a region of the |ayer created

corresponding to a relaxed |layer. 25 13. The process

as clainmed in any one of the preceding clains, .
10 charaéferi $8§ | RTPRE&ESpPrfdr €babvadi ngh the preceding

claim, characterised in that implantation is carried
out s0 as to define the embrittlement =zone in the

thickness of the support substrate.

15 11. The process as c¢laimed in Claim 9,
characterised in that implantation is carried out so as
to define the embrittlement zone in a region of the
layer created corresponding to a lattice parameter

adaptation layer.

20
12. The process as c¢laimed in Claim 9,
characterised in that implantation is carried out so as
to define the embrittlement zone in a region of the
layer created corresponding to a relaxed layer.
25

13. The process as claimed in any one of the
preceding claims, characterised in that prior to bonding
an electrically insulating layer was inserted, between

_ said ensemble formed by the support substrate and
30 the deposited layer, and the target substrate.
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an electrically insulating | ayer was inserted, between
said ensenble forned by the support substrate and 30
the deposited | ayer, and the target substrate.

W)2004/ 053961 PCT/ 1 B20031006397 19 14. The process as

W@éﬁ%ﬁfﬁ% 6i1n the preceding claim char actlgé-hl%ezg é/ﬁoés@é}t
pr Payer

I'or to bonding an electrically insulating,
was formed on the surface ofigsaid ensenble formed by
the support substrate and the 5 deposited |ayer. 15.
The process as claimed in any one of the two
precediing ¢hal Bh,ccbar agt 8hsfdal fnt PAL BELOLALSy claim,
bonding anelectrically rnsulating 'ayer was tornme
ahatrectell geat got Substpaier 16. bhmelimocessebsctrically
cl al in_an ne of the thre r din ' .
¢ I’laér%lc E%Pgéd)ilaﬁ’etrna"t‘ra%ai%gr%eqogc?lgi ggll%l ySI%ré%?%{T:érf]g said
leayssmb e a fayeedobyoxhdesuppokt. siitestpracesandsthe

@Iaineg in,any _one of the preceding clains,
RRPSLEE!i S2%°Tn that the substrate of the multilayer
structure is made of silicon. 20 18. The process as

claineg in_any one of the preceding clains,

char adPeri $88 PAOCRES e SipPutd 13uBBYraRe P Hife two

?&é@eﬁﬁﬁ%ncl%?msfh@hgfgéﬁéﬁiéédCiﬁjﬂﬁ@tiﬁrﬁﬁﬁ @9epGhding
he 25 preceding clains, characterised in that the
lkayetlegteared lis imeel ot 18idGel aiye Gewaz0 fomee gr opeddre

é%? Aéﬂggggtkgtgpy one of the preceding clainmns,
o e

acterrs in that when the layer 30 is being
formed a level is created corresponding to a stop

| ayer 1£0r raBepireaksat hack 1y itherSUIHRLC®f the three
treat nent stage.
preceding claims, characterised in that said

electrically insulating layer is a layer of oxide.

17. The process as claimed in any cne of the
preceding claims, characterised in that the substrate

of the multilayer structure is made of silicon.

18. The process as claimed in any one of the
preceding claims, characterised in that the support

substrate 1is made of silicon.

19. The process as claimed in any one of the
preceding claims, characterised in that the layer

created is made of SiGe or Ge.

20. The process as claimed 1n any one of the

preceding claims, characterised in that when the layer

is being formed a level is created corresponding to a

stop layer for chemical attack during the surface

treatment stage.
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WD 2004/ 053961 PCT/ |1 B2003/ 006397 20 21. The process
as clained in the preceding claim characterised in
that when the layer is being formed three levels are

WOgg,hﬁggmgorresponding to the following: 5 L§¥§?F%gymmxn

'atti ce paraneter adaptation |ayer, Level
| ayer, Level 3: active layergof the structure to be
obtai ned. 10 22. The process as clained in the
preceding claim characterised i-n that the materials
of the layers corresponding to.said three |levels
constitute one of the follow ng conbinations: 15
Mat er Ral Méeelprbadteraal clevabd2 iNaters rd@v@ing clEim,
sgce gO/SO% Si Ge ogPGe Si Ge strained SiGe or S Ce. '
533 3}[LCE5Eds st ths topki ndldenn e pr¥esdily brirg formed
thakeact ggb3gdairn Egﬁheﬁh%oq%%%@dﬁdiéy1&ﬁ%ﬁk@%§ﬁio#§hg:
corresponding to said three levels constitute one of .
the ¢follewehg donbinstidns: Matremictled evedadt Mieni al
evel 2 Material level 3° Ge SiCGe (50/50) G SiGe
t¥&fhed SiGe ° Si 24. The process as claimed in any
one of the Jous. 2P £5 ding claims, characterised in
i's

that the stop Tayer “preServed in the fina
Strucd Ursvel 3: active layer of the structure *to be

obtained.

22. The process as claimed in the preceding claim,

characterised in that the materials of the layers

correspbnding to said three levels cOnsfitute one of the

following combinations:

" Material level 1  Material level 2  Material level 3

Ge : SiGe (50/50) SiGe - or
' Ge
SiGe strained o . 8iGe or
Si Ge .

23. The process as claimed in the preceding claim,

- characterised in that the -materials of the layers

corresponding to said three levels constitute one of the

following combinations:

Material level 1 Material level 2 Material level 3

Ge : SiGe (50/50) Ge
SiGe. . strained . SiGe

51

24. The process as claimed in any one of the four

" preceding claims; characteriéed in that the stop layer

is preserved in the final structure.



10

WD 2004/ 053961 PCT/1B2003/ 006397 21 25. The process
as clainmed in daim19, characterised in that when
the layer is being forned two |evels are forned

wWOoesvesdmendi ng respectively to: 5 Level 1: | @idiiigeees3/006397

par anet er adaptation |layer, Level 2: active |ayer of

the structure to be obtainedl 26. The process as

claimed in the preceding claim 10 characterised in

that the materials of .the |ayers corresponding to

said three levels constitute one of the follow ng

conbi pationg: Material level 1 Material level 2 GCe .
Si Ge ? 0/ 501e s BF (W nedssi claimed in  Claim 19,

characterised in that when the layer is being formed two

levels are formed corresponding respectively to:
¢ level 1: lattice parameter adaptation layer,

* Level 2: active layer of the structure to be

obtained;

26. The process as claimgd in the precedihg claim,
characterised in that the materials of fhe layers.
corresponding to said three levels constitute one of the

following combinations:

Material level 1  Material level 2

Ge _8iGe (50/50)

S5iGe : ‘ -strained
Si




