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WD 2004/ 053961 PCT/ | B2003/ 006397 1 MANUFACTURI NG
PROCESS FOR A MULTI LAYER STRUCTURE The present

WO paafosioen rel ates to a manufacturing processPEDIB2a03/006397

mul tilayer structure nmade of _sem conductor materials,
said structure conprising a dubstrate made of a first
sem conductor material and a superficial thin 5 |ayer
made of a second sem conductor material, the two
sem conductor materials having substantially different
| attice paraneters. Processes of this type are already
known. It is therefore known to produce structures 10
conprising a substrate nade of a material such as
silicon, and a superficial thin [ayer made of a
mat ey j al I60-as N - germani 4 He: 0
ger ne CGEY N UPs ) i
nane of the 15 applicant relates to a process for
producing a structure conprising a thin [ayer of .
seni cBhdu@ R sSenlt efnEENtiom ared@ates donphi siayifgcturing
E%‘c'egﬁ %%&a'éegx%ﬁtgﬁ%@‘e%t 100 J AYEle r@%&oqé' Abnductor
pper layer made of “semi conductor materia aving a
hatetribakt i ceipasamecenyrec hampatieriinged isuddtatat20ndde of
conprises the follow ng stages:. WD 2004/ 053961 . . .
BCT Y E003F 00698910 Oyt St ofi"Ehe uBRBR EAGR Tofthin
&B?e@d%@cﬁé'&f‘ al avelbnef fedidsniceer s9RAUELOT the two
material having a second nominal l|attice paraneter
sepdcandugtioy dndterients tewime fpubstpatipééy different
e i t sufficiently 5 mnimal thickness to
Egégq?%e%FF%?FQFaFfice paraneter of the upper |ayer

of theruvndeskyi bg adapt atpenalrayerd rendy tkhewef.ore be
straiggd,

is therefore known to produce structures
comprising a substrate made of a material such as
silicon, and a superficial thin layer made of a material
such as silicon-germanium (SiGe), or even germanium
(Ge) .

Patent application FR 0208600 in the name of the
applicant relates to a process for producing a structure
comprising a thin layer of semiconductor material from a
wafer comprising a lattice parameter adaptation layer
comprising an upper layer made of semiconductor material
having a first lattice parameter, characterised in that

it comprises the following stages:
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(b) growth on the filmof a relaxed layer of
sem conductor material having a nomnal lattice 10

w@araneer substantially identical to the firsPCT/EB20366397

parameter, (c) renoval of at |east a part of the wafer

on the side of the adaptatign | ayer relative to the

rel axed |ayer conprising the follow ng operations: 15
formation of an enbrittlenment zone to the side of the
adapt atd)ongrayeh ral athee wppehe lagleaxedf | ayer , adppwetion

t he rittlenent. zone to detach fromthe
\?\l/a erj’ya%gftructg%emco%%rissﬁwqqfﬁlqt@%xgﬁtleﬁ@tl. hepdng  a
praomess ménite s pateide apptafatd Ons §HSF £L0181 20 different
IQC s a_layer transfer technique (in particular of
?Eigé éﬁo\R‘féEJ?'t t yPeL-bFe t AN, t y3éh te conEficiently
i 0O WP ML ST £ AL G SLALLENOS P! PUPDE Of LBl Ser oy o
process is a wafer conprising a Tattice paranete
ddepteppeon Layer oZ5 tor resgentiyhggt adaptegiion afajde and

. . p
\%%erref%rrees r%/ls&%aon if{s surface a layer o

substanti al 'material, wthout a |large

nunber(bof gtbuehurah defects;1suchy ag %ih%@“ﬂ?gger of
It is specified that relaxed | ayer is understood t

SN B Aray eRabrrdadeni domduet or amat eeahabhi chattice
@%%d%eﬂ@ypéﬁ 5%%%%& *%ftﬂhkﬂgﬁ%gﬁ' <§t£H%;ﬁ§ﬁ¥$%Pf%ttice

I's, one which has a tice parameter su
Pdenmedalr ,t o WO 2004/ 053961 PCT/ | B2003/ 006397 3 the

nom nal .l attice paranmeter of the material making up

the | 2)9& .remyglls&fs,ata J;??%\? ngdPRaYePti &heefi qrp the
asdanyof | ayer 8fagrsenbgonduchor -gaLerial wheraaf fhe . 4
5 crystallographic structure is strained in traction
oRYEes comprising the following operations:

¢ formation of an embrittlement zone to the side of

the adaptation layer relative 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 therefore
employs a layer transfer technique (in particular of the
SMARTCUT® type or the ELTRAN® type) to constitute the
desired wafer.

And a starting element of this process is a wafer
comprising a lattice parameter adaptation layer
corresponding to a region of the wafer presenting on its
surface a layer of substantially relaxed material,
without a large number of structural defects, such as
dislocations.

It is specified that relaxed layer is understood to
mean any layer of a semiconductor material which has a
non-strained crystallographic structure, that is, one

which has a lattice parameter substantially identical to
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conpression during crystalline growh, such as
epitaxy, obliging at least a lattice paranmeter to be

wewegnsavsi al |y different to the nom nal | atti cBCT/IB2003/006397

paranmeter of this material. .10 The process of patent
appl i cati on FR 0208600 constgi tutes an advant ageous
solution to constitute structures such as nentioned

at the start of this text. The object of the present
ithferitamimals 1atpiovi Herametert aifn tbenplssmenitalt andhing up
teac i%rof this patent 15 application. To attain

t hi srla% mthe invention proposes a production process

for almvitrsledyer stsvuchunedmdgeef isepteopdygt b 55 any
terials, said structure conprising a substrate made
Y& i r 8t sefi coRBUEEERIHEERFI al MakETAa20 super¢d i althe

KR | Irg%qi] fsa-zecand ; ] duct aor terial, .
Fﬁg@tt \?gﬁg(rgm co(r?}LdCﬂcSttgrr mat er i%lesrg av?}rieg& %snub%?aa% Tt |<§/r 1n
gerpaesat onatdicimparayet &t 5ine chavather isset ias tdettaxy,

.process _conprises the fol|low ng steps: 25 _
%rggégél?l g aal%aye?eégﬁ‘pri §i nggéjéFﬂcgupeP?F%W%Terthl?P be
kapetann ial3yppArtf <shst ket &he HRAHINY Bt tice p%fameter
egbrittl enment zone in the ensenble fornmed by sai
Sup

b6rE Bghstiatle and sai d deposited |ayer, 30

bondi sai bl e- W ar ubstrat e,
det acﬂigﬁg ggo?%g%l evogﬁ oég%%llﬁs ergigpllﬁf: gﬁ%ﬂt F?one@%()o
20031r 068965 PET | B20O30OHIOYs 4solueabhng tbhe sdnf@cate

[ ) ects, ains and
§g6§§ g%%%u%%b %gs?h%g %g%gd gih%%ea%@art of this text.

The object of the present invention is to provide a
certain complement to the teaching of this patent
application.

To attain this aim the invention proposes a
production process for a multilayer structure made of
semiconductor materials, said structure 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:

. producing a layer comprising said superficial
thin layer on a support substrate,

U 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,
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will energe nore clearly fromthe follow ng
description 5 of the invention, given with reference

wa oootthssvat t ached di agrans, in which Figures | ap€DIB2003/006397

illustrate the principal steps 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¢ ed. Theasippor ttisabstat@ck00 icF Mageeof @esulting
sem conductor material having a first lattice
paraAet®fS: 1t can be made of silicon, for instance.

15 Theodyerad9s:is, aaiﬁgegnaﬁgavgﬁtgggeg ggi glhsgg}akf%%tion

a second lattice paranmeter different
|v&t+} cempaganeree waerirdyed her e rabbvelowheg| dyerri@bion

C ref he made of Si or _ even of Ge. 20 It
e e ay e oot 4 EF56FERASDy & the attached
ticdnt e, alilrowkigch dspﬁakégngwf to dagl r ed1LRikckResSthe
of a material whereof the lattice paraneter is

RIS GHRF Al By ePgi 1 ehAlPL6MERE Lngt td e ecphprdiment off the
thersuppart 25 substrate on which the deposit is

made, while constituting a superficial |ayer of such

a depasith Wk eBréscdi ktuakh ef ¢i O
di sl gcati on t p]é. %he doctnén?@ﬁ%%éﬁgg%g'tgtglﬁesé or° @
SHIRNE asuBetprbeeddlal |owi WhiShGa ota@ert A0Be (shown in

ERSILED O SULSPTn Mg deposi( process can
node iThehi cugpmnacr y studlsitirae MO 2004/ 053961nade of a
PCTL%E%%&%%%%?%%&eﬁ%é%Iﬁgvﬂsgogl%ﬁgsgnlgtggggoggrameter.
It can be made of silicon, for instance.

The layer 105 is a layer made of a material having
a second lattice parameter different to the first
lattice parameter mentioned hereinabove.

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

It is said that the layer 105 is deposited by a

technique allowing:

] depositing of a desired thickness of a
material whereof the lattice parameter is substantially
different to the lattice parameter of the support

substrate on which the deposit is made,

. while constituting a superficial layer of such
a deposit which is virtually exempt from defects of
dislocation type.

The document WO 00/15885 teaches for example a
process allowing 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 monocrystalline
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monocrystal line silicon, by putting into effect the
follow ng steps: tenperature stabilisation of the

wauwgnsmsbe of 5 nonocrystalline silicon at a PCT/EB2003/006397

preset stabilised tenperature of 400C to 500C,
preferably 430C to 460C, chem cal deposition in the
steam phase (CVD) of Ge at said first preset .
tenperature until a base 10 |ayer of Ge is obtained
cﬁ?thé%upp@??%@b@ﬂr at enof @& pr es@dpaeri ckne?ls?‘giat@ss of
Y inal, :desi red .t hi ckness, . Ncrease, o
:errpe(%ai{élﬁégl& %t hesqgﬁ%%héal %YdeB8§foLPgn thtPhecSfegh the
prdslevding ee@s:from the first preset tenperature to
a second preset tenperature 15 rangi ng from 750C to
850C, *pr ef &CEBIOy aftugH %mbltlolsmh aﬁdtfh(eonstugshsﬁ;t;;tde of
&I ifiQn,i he_steam_,phase o i d.
secorﬁﬁrt%gg?ﬂeen%grlgtgﬁbe f‘fr%tizi1 & T NaPL8SStr efitabilised
templeredsiries  olft aknedct otot heobager pteflPably 430°C to
acrystalline Ge. Such a deposit process can al so be
carriédd out according to variants - for exanple those

di scl gsed - do nt. WO 00/ 15885. O her net hods
f or ogt ai n?)régm%gtgl%i nacﬁlﬂ;(;;selrtlo & réPaE%? %%e@“eé’h&rse (CVD)
Pél aed aCe, sdiidectinstonpaespPOr émsebst At € uhith Can, <o
l_:,ae made of .sil.icon, are also feasible. Reference. coul d

aﬁggrbeo‘ﬁa%l% 5 (HEFPHAT c@R i he "inResE r etbsaraba of a

pSéBd@WQh@Ekﬁe§%|DKGﬁéégitﬁ%go fQ%Eﬁr%%%ﬁ%%%g%%%ckness,
after hydrogen or heliumion 30 inplantation Tor

virtual substratsefalff i eabi ofmpdratiiod | drderngt @emical
E%ﬁ%%g%&ég?%%% nt §¥§2$@£Q2g2 g%’%ﬁhgqgglggggG%he first
preset temperature to a second preset temperature
ranging from 750°C to 850°C, preferably from 800°C to
850°C, and

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

Such a deposit process can also be carried out
according to wvariants - for example those disclosed by
the document WO 00/15885.

Other methods for obtaining a thin layer of relaxed
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 publication
‘Strain relaxation of pseudomorphic Sil-xGex/Si (100)
heterostructures after hydrogen or helium ion

implantation for virtual substrate fabrication’, B.

Holl&nder et al, Nuclear Instrument and Methods in



10

15

20

25

30

Physi cs Research B175-177 (2001) 357-367 which is
i ncorporated by reference herein. In such a process,

wo b@4losdper 110 is produced by naking a strai nRCI/IBRYE006397

and by relaxation of this 5 layer. Thin layers of
rel axed Si Ge can al so be obtadlned by techniques
di sclosed in the follow ng docunents, which are
i ncor porated by reference as they disclose nethods

Ry vhtai niRegesueh | BY@bs @i ch 2081 )be 3Er+3 &0 ouhidor is

. . . - . "Devel t of new type of
SRR U0 o on FRVELSBIELL ©F 2 re

I'n strain T¥&r based on the

i ncor por asuoh &f ©EaObE8s, CaiHal Dhpgr! av|ey " i sPIEsE&Y by
in.the first SiGe Technology and Device Meeting _
(%N Ragdha2isgfantaves, Jamndr oy 5rEAa%20Gn - of this
"THjdy Si Ge Buffers with H gh Ge content for n-
Mosfets" (Lyutovich et al. Material Science &
Engi ndérimd,ayB8%® (00D, as3¢H -B4U5 ,can "Resaxied Sh€Rined by
$%Ir1“s with thifkne s .bel aw m' (Bauer et al. -

|

0.1. .20, _
s At peteRed (2@00‘30*}6 1591 1986RT EAfiuRe Hebk voich

tehe pfecesso of t ddebiNVetd ithed Na &l |the§7a%ﬁss&dsaéferﬁe%hods
10 which conprises the superficial thin Iayqr of the
#ﬂxuc‘?]?ﬁaenijdl%es‘b@}éd&éé@rﬁaéﬂbleﬁh @&treabedfcazﬁfllgm thet for
I rate 100. An internediate wafer 10,
?%%g?fé?ﬁggg) ayer 110 of SiGe (with the desired
Si / Ge —r Aflen)e lopmehtGoHna t hew syppoblr lrst rat g 190rained

has thus been made. The free surface of this [ayer 100
E&ﬁaﬁgd;oBPgﬁsa ¢ d?ﬂeﬁjfb aPEewPPrEa tBondi A§ ofarbon

chetianhenhgedi abgewaf er H 0suhich isfo fallowsinsthe o,
rocess. WD 2004/ 053961 PCT/ | B2003/ 006397
echnology and Device Meeting (ISTDM, Nagoya, Japan,
January 15-17, 2003,

- “Thin SiGe Buffers with High Ge content for n-
Mosfets” (Lyutovich et al. Material Science &
Engineering, B89 (2002), 341-345),

- "Relaxed SiGe buffers with thickness below 0.1
pm”  (Bauer et al.- Thin Solid Films 369 (2000), 152-
156).

Coming back to the process of the invention, in all
cases a layer 110 which comprises the superficial thin
layer of the structure to be produced has been created
on the support substrate 100.

An intermediate wafer 10, comprising a layer 110 of
SiGe (with the desired Si/Ge ratio) 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.
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7 The surface roughness of the internediate wafer 10
shoul d i ndeed be no nore than a few angstrons rns for

waeewh/osondi ng. An interface 105 is therefore dedi/m2d03/006397

between the 5 layer 110 and the support 100. It is

speci fied that by using this'%ype of deposit process,
the defects of dislocation type have been confined to
the region of the layer 110 which is adjacent to the

i nterfBce 40bfadb Comfghmemantof sthwadenséonddti atgeanrer 10

t he |orit f  the defects of dislocation type

|%&%‘£@ ilﬁdéﬁgd R 3nmorehdhadyt @ off Sfhed 1 g5fdroms ormg  for
notch ubbyaexgnpt from defects, but their

concentration is conpatible with mcroelectronic

appl i cari dpserfgcacddrdi byl phetrhiforeeglafingfd t hetwager the
1 ' j C t defects. o i slocation type are
c%%¥%%e%f%3£%dugﬁ% §?§?9Fge£%§faneter adapt ati on

| ayer ,Ibetgespetheéisdppant bsubsdinaf eeHOO tpele 6F deposit
silicon and the superficial region of the layer 110,
v *Fefakest i iPTeEet f of | dferlasatizm ( Rengaf &aveg been

naster o e @ ralaxed SidEe. And i s Layer %floeewﬁrich is
rel axed Si Ge has a desired thickness follow ng the
deipstenate Hte thetdefaoai hgSof the process. This
desired_ thi ckness can be, in particular of .the order
of 0. S0 T ont 28 AT Patbr Efc BB S FRGUTELEY of
lthe ane€8bt bt bferBRl ocz@nenldGds cseated iR tBed region.
t hi ckness of the wafer 10. This enbrittlenent zone

CHE | K954 t PEUIHe bdaxsde bYOi nit anpit i Balby spesings from
t&g@é{g&}h%d@YQ{héﬂp- C %eﬁ‘ﬂﬁ%teﬁ)rl rrrlls.antc%glg%[tq.b%%e with
or several atomc or 30 nolecul ar spécies, e.g.

hyidr oerele orr drel ¢ uapp bhsabionsol ecul es.

Accordingly, this region of the layer 110 in which
the defects of dislocation type are confined make up a
lattice parameter adaptation layer, between the support
substrate 100 made of silicon and the superficial region
of the layer 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 thickness 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 layer 110.

The species implanted are one or several atomic or
molecular species, e.g. hydrogen or helium ions or

molecules.
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WO 2004/ 053961 PCT/ | B2003/ 006397 8 The inplantation
can also be a co-inplantation of different species,

W@ 2@4/053p6r ogen and helium It is specified thetT/iB2003/006397

this text "inplantation" covers as well such a
co-inplantation of at |east two species. 5 Wen the
enbrittlenment zone is nade by inplantation, the

i npl antati on paraneters can be defined so that the
enbriﬁﬂaﬂﬁmpli@h@tisnlcaat@déd1b@easmmﬂﬂmplantatlon of

rat ¢ 100, as illustrat n Figure | b, is also .
E&(;i?sél 0 SBEETE 1t hésE - pa?]é’ﬁé‘ gre§ sgndioh ?Ilrétlmt'helt is

@ﬁé’dﬂﬁﬂeﬁﬂﬁﬂhatonﬁql grliecatedei miher d ayeri 3o c'otv%ﬁjs as
(preferably in the region of this layer adjacent to

e li Y Zceorgmplantatsiagped fated qanit tvhe species.
enbri t#lgment, ,zone gﬁgrl@{ﬁg?%@ye been made Dby B35 o bY

creating a porous region In 15 support Ssub
10®1 dvefadrieonde posd tmm;glatr’fteaﬂja:}terpa]ﬁaﬁne’d\@@ EOMESe t BEfined

waf er__co S enbrittlement . zone, and this

1 Ehate Rl P S e - Wibor e DAd het o gepport
Ssluhlhﬁstt&%tt% a@ocaraéoalmmeu%ftéd Illrp%oqu%e fpce of the
waf er 10 whi ch is stuck onto the target substrate

i s thaft v chleer pespohds tio thefinel dhedespdmoetafrs so

I T out this-baondin faces
tﬁgl\%: g%%} e]“c;lﬁ ea%%gﬁéﬁ%rz?gebél ngloﬁa% é’g ﬁrhrﬁb%t gyer 110
arttekealf b(qméﬁmg:a]dl@yetn hese beegiopt benallis i NsRit egid Hcent

en . these 25 surfaces. Also, an electrical
V\ﬁ‘ lﬁéjelré)?é:re or -exanpl e an oxi de, can have been

|nsert_[@d i8 %é@%écﬁet}’i@faerth n%n{bl?ﬁt
substrate. Such an oxi de can or?gl nat e from & a&PRsn can

ofl sphéav3) kapt avedef byhenemrtgety subsbrate 2@gion in the
support 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
target substrate 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 placed in contact and an bonding
layer has been optionally inserted in between these
surfaces.

Also, an electrical insulating layer, for example
an oxide, can have been inserted in between the wafer
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.



10

15

20

25

30

It can |ikew se originate from oxidation of the
surface of the layer 110, if it is nade of Si Ge. WO

wWQO®40888061 PCT/ 1 B2003/ 006397 9 If the | ayerPd/iB2063/006397

made of Ge or SiGe, then it is also possible to

associ ate an oxide layer to i1 prior to bonding, by

oxi de deposition. The wafer and/or the target

substrate can therefore 5 be associated to an

insuIaIfngheaQewerpmhﬂ'is)ﬂﬂﬂuﬁw@ Gelbrregaeredhehhetr is

ngé ce of.0 er t he substra es to be bonded

can %ép??%%?g% ?naﬁFag?aFﬁ apyr PRg9eh agﬁrféée;E Pﬁlor to

rioogines éﬁﬁé@ supstiat g, down to val ues Ic

favour bﬁ#g?n (i.e .@got nore than a few 10 angstrons

rms). rW%ﬁﬁ¥a%@df@éath%ntaégﬁtbéugspgatshﬁag shepefore
roceed wit

R e R R R b e

| nt er fatereybiMext, cohes detfactestr atnd hed eygbhofof the

nmorittl ement |nterface by thermal and/or
@%sa‘fﬁac% bomePS s ST ThRaDr &l £ hestedst r et sl to

OOMPd St S@ﬁfabé|%%h@%h%@s‘%fﬁﬂﬂg§él§hb§%ka$$§ down to
target substrate 20 the layer 110 optiona

?ﬁ%%ﬁ% @hlﬁheﬁﬂﬂﬂﬂﬂtb@@®smgate elOOuﬁinmbhesthan a few
Iayer 110 itself conprises: 25 a

Iat ce paraneter adaptation | ayer (part of the |ayer

110 wihoih iss1atl @ emted tndhe dasivhien Qo heniSyppas .

substrate 10?} and a relaxed | ayer of desired _

t hi ck onding, it 1is possible to proceed with

classic thermal treatment for consolidation of the

bonding interface.

Next comes detachment at the level of the
embrittlement interface, by thermal and/or mechanical
power supply.

The result is a structure 30 comprising, as

illustrated in Figure 1d:

. the target substrate 20,
] the layer 110,
. optionally residue of the support substrate

100.

In this structure, the layer 110 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 layer 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

w0 b@insoel par anet er adaptation |ayer” of | ayerPdl/B2003196397

resulting structure 30 does ﬁt conpri se residue of
t he WO 2004/ 053961 PCT/ 1 B2003/006397 10 support
substrate, and a part of the lattice paraneter

adaptation | ayer has been separated fromthis
stIRRPET e SUBStdateng afet aghreit. dfh thésleasécet harameter

t S [ 5.structure is treated
e Py Lo et P R s PRlE UL e f Rt Re srapsure
130. dahi gg sde fackméneat ment can conprise polishing, as

wel | other types of treatnent. It is also possible
to pe?? rn?gﬁé | (5155t at i s§Urfecss taf obthen trheulting

edbridtheaent zeBgetrkRA H@%gﬂ%%ﬁiﬁg)lgggiT%Q&Qem@hghs%?face

rel axed. In such case, thé transferre yer does n
cOrrs sef defaulagesuthOas di sl ocati ons (gr onLy vsry
few, d, t I ting.structure after .detachnment, can
15Mpre1:}ggsi gsgﬁggéce e;'j\!a)}:énren(lJC Whieh COBRES SEr Fthhing, as
red lalx etk ardr of ypeyest 1963a k¢, does not need any
addi ti_gnal t{eatnent“ In the case mhere t he _ .
enbri t'tl enen?l38nBORgdPhEeRC MEdE A i the himphackaksen so

(ﬁstHEEéBHHEHttﬁ%ﬂ%ﬁﬁfﬁ@%ﬂéﬁ%ngozéﬁg.iﬂpkgghég%gg?grlayer

by a priori creation of a porous region) _

stldp whei deligctiadasadack of the residue of tgls

support. s rate._This .selective_ attack can be

seiogctlltnve c éehm &S et cHithg, LV SHe Rt Re k2 ¥Ry dpes not

metgrriide otlefhalsyppolich 2% sab§§6é5€io§§0hu%¥0%5ﬁ% very
%%%)éeagggetgé %ggﬂ?éiggﬂgﬁgtégggéCgfter detachment can
bresent a surface layer ( which comes from the relaxed
part of layer 110) which does not need any additional
treatment.

In the case where the embrittlement zone has been
made up in the thickness of the support substrate 100
(by dimplantation or by a priori creation of a porous
region), the next step is selective attack of 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 can be done by a humid method (choice
of an adapted etching solution), or by a dry method
(selective etching via energy plasma, or pulverisation).

Such etching can be preceded by polishing.

At the beginning of this selective attack, the

free surface of the layer 110 is treated to remove the

lattice parameter adaptation layer, corresponding to the
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pol i shing. 30 At the beginning of this selective

attack, the free surface of Hthe | ayer 110 is treated

to renove the lattice paraneter adaptation |ayer
corresponding to the WD 2004/ 053961 PCT/ |1 B2003/ 006397
1paphrt off tthiis | ayererl10 it whichwhhehdetiet sdeffects of

dj. sl tion type are confined. Described herei nabove
aggsg§§a%ﬁ?ﬂ %gpFaﬁfg ?8PflPﬁﬂrenenting the invention
(creathoscpiban endrd tidiirnt ar@ zeRe iRaihe SUPRPALs for
substrate, and in the layer 110 respectively). In

t HBRECTQRt tagelhet havaptior I(ayertépbnt hé Binnambrittlement
SE&HQtQHﬁ EHErQ§%%§%§:t%u%ggr%%gaxegnHaGHlOES%??I%;%?” 110

110. 10 I n accordance w't third main vari
| agepectiil@ely)in reality constituted by different

l evel s_(or, strata), and this l[ayer 110 has been .
cr eat eIcfg agheFSI I%ﬂﬁ\i%:ca%f’esposﬂtle ofCEiFEr Ve bt Ehp final

exerpt €u by aco%@e%%%ﬂﬁ%Q%% such As dhad ﬁ%fﬁlggeghgylayer
t he docunent WD 00/15885 or by the reterence B.

?ander et al nentioned above, or gene{allé by any
ot her 0 Lque,. for praducing. a relaxed thin
Iayer,ﬁﬁd%%%%%ggggéa%gggoﬁdq?gﬁ% fm%E%sY?¥h??Eg ghgtéﬁyer
2010 ayer fror rehett galcatddadatedepgsidi fHer@ntthi 1&vels (or
| evel, corresponding to_a relaxed |layer to constitute
ther dd ) ve ?§§ertﬁgsthéaY?Fnaﬂ¥ﬂrthﬁ%ne@e%%chcreated as
deposdtd on is done with a desired thickness for the
active | ayer.

) deposit of a first level, for example by a

technique such as that disclosed by the document WO
00/15885 or Dby 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, constituting a stop

layer for chemical attack,

. deposit of a third level corresponding to a
relaxed layer to constitute 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 can be made of SiGe, or
Ge.

The second level at the same time must:

. have good selectivity relative 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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paraneter adaptation layer. It can be made of Si Ge, or

w@004/0565econd | evel at the same tinme nust: PEVEB2Q@GIH6397

selectivity relative to the #;ird 30 level, vis-a-vis
chem cal attack (in this respect, different materials
must be enpl oyed for levels 2 and 3), and WD
2004/ 053961 PCT/1B2003/ 006397 12 not induce too
si gni fei cantact diihtiecenceobn si@iidi @ntd atd | @@ fference in
arameter _with the two levels surrounding it (in this
&@s‘ﬁ%t °fhe IrdtteiGal sParanelers Wity ahles rawst nb@vels
fferant X490

é&;nr%xflﬁgﬁ or{19§ le{:]o%l%scbkg%r]gat ed&ﬂsi\/a%lg(?l&%%ﬂ\gpg of levels
I\Jht e icald |%evmlst2 nivit drd dlod ejueﬁfeB’rerC’éa) .Sl Ge (50/ 50)

Qr G _Si str ned gf;f b
pr eferz%ﬁ e For it e Ia ? %‘@Jeﬁ‘gl and %naieo?% be
reead o emdmiatdal s of the same nature, so that the
| ayer of level 2, intercal ated between these two
| ayers, receives honngeneous constraints on its two

1 P= 1
@%g%gﬁghrjkﬁtﬂ_%Fbc %ﬁﬁerléﬁ'_%gbgg %“wugg %E@dﬁL@gyég 3
Sterial |evel G 15078 ) Ge SitaCStrai fEd
SiGe 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 1level 2, intercalated between these two
layers, receives homogeneous constraints on its two
faces.

In this case, the following materials will

preferably be used:

Material level 1 Material level 2 Material level 3

Ge SiGe (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. 1In this case, it is
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

waledoaosayent of the structure 30. The enbritt!| ereniIB2aa3®6397

can therefore here again be _located in the [ayer 110.

In this case, it is preferapr | ocated in the

thickness of the first level (in which it has been
created by inplantation). 25 To obtain the fina

structure taorsekectdalecratdackstare Gl i ettt WO the
2004/ 053961 PCT/1B2003/ 006397 13 a first selective _
at $2ERYEor Ofl i rilveat i Fgrshe l?@@ﬂdueﬂﬁl&rmﬁET?sk Fan in
I attack, ca rei be chem e
gﬁ%ﬁtthhhﬁs F%Et%?ylggéﬂ%ﬁggrtfﬁﬁ!o]<a I€% P juétlfylng
corsespbodi ng tolavsfopolragepondling secend syl edyame,
attack for elimnating the stop layer itself. It is

al so pOSS|b?es?%o%@n§€ﬂ?GFévﬁh@ﬁhﬂﬂﬁifEM)e%ﬁmhnaghgg the
t e f a first |level such as escri be
Hﬁ?%%ngﬁgég gﬁ Iég%second | evel resenbling the 10

| evel sIt2 aﬁd 3l sentpoesdddlabove. dandthitsiteasehet eayer 110

SECC nd I can for exa e be nmade of strained

AT eF‘é?ns T S r sthesger i3 fadd ofedpke Hich as
%se%hd)édlehéﬁ@m%éfé/eén&hﬁs s@@&% Uﬂ[:é\;éle f“?&éﬂﬁgllng the
| ayer. 15 of the final structure, while the first

I]é%/‘éql%tg |gnd c%rﬂ’ﬁﬂm%d aakP@‘(Ql ce paraneter
adapt 0 y Stihly i ase, the | 1 owi
nater?&1 Ph£$ %Ese’ alil's t%? e yseﬁvf%h ?ntggpé e% ple be
widde t hé precether eiéscon,S ghayeaby iy O0f rst level is
non I%g%égﬁ% exag§le) Nhterlal | evel 1 Material |evel
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 SiGe (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 of the

invention, the adaptation layer of layer 110 does not
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SiGe strained Si 20 In all cases, conventiona
surface treatnent neasures can be foll owed after the

wa@eomosasse of Figure |e has been produced. TheCT/IB2003/006397

i nvention therefore enables ngltilayer 25 structures
to be produced which conprisé for exanple a |ayer of

Ge or SiGe on a silicon substrate. It shall be noted

that in the case of the invention, the adaptation
|ayesent hagencth@rddésnnotrade2004/1058961thickness (e.g.

PCT/ 03/,006397 14 rese a .concentration gradient
i |g|tr%%ﬁh| ctkngg CD q'é&téﬁ’tn of It Heermanium if the

Gﬂﬂﬂ@@dfﬁ&mODay@rcfinB@tM@éhfatbﬁ séﬂﬁ@k@tbgﬂsk§$ﬁé L%d a
between a_Si support substrate and a "rel axed layer in

Gl kavpEh angPeeicoticent il on gbveh Gehcentration
onvesy i onal adaptation |ayers often present such a
concentration gradient, which corresponds to a _
graw(ﬁﬂnveﬁtidnﬁlzﬂdépxﬁtiwmnhiﬁérinofh@naﬁﬁébéhtoﬁuch a

But h adaptation layers with a concentration
1‘%)3/ ?%F%%Fféj{f egﬁaﬁl@%é‘s'r. PPLFBI SORFEISPAISCKES t RegFBAdent

igartantatihecdigs enence. i latd i 56, B both
g?ges of ?he adé%tatlon fayer t he té?gker t%ay t

adaptéﬂﬁbnSW&@er?daVEﬁDQPQSZMﬂY@ISCWGSéB an exampheretion

EHHHB g tr ti tatlo Ia er. W
concentratlag%J g%g%i %g%‘ e aCAYE L8t %ﬂécﬁnvéﬁplonmore
ompdiet ont they, dﬂﬁ@re&d&pt ahi dmdtayey panraket¥er Yon both

tggéés Ito%S Hﬂgfedaégg%ggﬁgntrn?aJéE% deiﬁgts'éggéker the
adaptation layer).

WO 02/15244 discloses an example of such
traditional adaptation layer with a concentration
gradient.

In the case of the invention, on the contrary, the
adaptation layer can be very thin.

It 1s indeed reminded that the defects (e.qg.
dislocations) are confined to the region of the layer
110 which is adjacent to its interface 105 with the
support substrate 100.

This specific aspect of the invention is
advantageous (in comparison with known techniques, such
as disclosed e.g. in WO 02/15244).

An illustration of the advantages associated to
this aspect is the fact that such thin adaptation layer
makes it possible to create the embrittlement zone by
implantation within the support substrate 100, by
traversing the adaptation layer with the implanted

species.
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the invention is advant ageoig (in comparison with

known techni ques, such 25 as”disclosed e.g. in WO

02/ 15244). An illustration of the advantages

associated to this aspect is the fact that such thin

adapt athoh ledyews,makEsert deossilbientt oaetdeas@pphession of
rittl ement zone ptation wthin the support

by, iLnpl
2 B2t raE Hode b?aﬁg@%ﬁagc&(g} ndt h&TaGaPt aPf ont Ity Hpport

Wstibst hgtd mpbant ed opReGneSo MR I0A K588 ructyre a very
PCT/ 1 B2003/.006397 15 This allows, after detachnent

aPeCSuppiEdsitoh ofurfheer enavht hgubmt erdedinsi durdensome
h u rt . bst , to.obtain for

Chestimdhed Pl P 18 )P BBAG- G BT Qi as ee

widouthaeediweglour densoaet &ihedat ment sddtdchmieat | ngta an

s%l{‘itted surface such as the one that woul d be

0

BFhEG $Ye et ZCRRentOGRtSth WERBATt tihenerdapbakion layer

|peated Whithich t heuadaptat ign | ayse {iisg! fehibghnration
woul d be the case with the adaptation layers wth
gradeent , ik chgardiens t hiwtlkk cho ere 10tao avehsed byo be

t i t.ati ..]Jt.-shall.also be noted that the
hermlaniay el iy stell o)

ai ne € present invention are

exanples sfadeferds 98 notsdoenbtothkyperue¥aRekNodRained
nbedded region. And the resulting structures can then
E%Vu t BrEEENhavid $Rippt SheftiE vy SKajerLes fof defifsites of

S e S T R e e %2 i
made dfndsthai weduSiting shnubé&uadsantagebhsnt berakeed to
(HgyéaSupplementary layers, 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 -
SiGe on a silicon substrate.

In this case, the final structure preserves the
stop layer.

Finally , it is also possible to deposit a layer of
strained silicon on the layer of level 3 prior to the
stage of Dbonding this structure onto the target
substrate, so as to finally produce a structure
comprising a layer of strained silicon on a silicon

substrate.



single selective attack in order to conserve a fina
20 structure consisting of a bi-layer of strained

W@ ROt S| Ge on a silicon substrate. |n thi BCTERE)3/006397
the final structure preserves the stop layer. Finally
, It is also possible to depééit a layer of 25
strained silicon on the |layer of level 3 prior to the
stage of bonding this structure onto the target
substrate, so as to finallgLprdMduce a structure
conprising a layer of strained silicon on a silicon
substrate. WD 2004/ 053961 PCT/|1B2003/ 006397 16 CLAI M5
1. A produchi orp ¥ eessod OF G-dBHdd | vl ST UCLURG 1, er
made of sem conductor materials, said structure
CORPRTEIAY a BadStratfe (2Z®mimmwlwftar fimstterials,  said

sem tar enl nd uperfigcial thi.n | ayer i
S SORGUEL QLB 0 R RURSEL B M EL i
seentonudetioor nmieeiahs hadi Agsapbstastbal kyidi fikekentade

5 lagtice paraneters, characterised in that the process
cBhpri8es CRECPSI | oY QEPCtOny odtRt Pl al | ayeghe  two

(3480 c&oMpEE S Nen=gaid 4110 §UPSRE i o |0y r
supp&?t substrate (1063, %?eat%n?éﬁf%ﬁ&#%%?ﬁgng%?f%rent
zbret 1ge t herepnsenbbe <¢HOYadbembsedy isai dhatippdid process

o d ited | , bondi id
LS SR D GEPREaERa 7715 (20). det achi ng
at tha |l evelrofudis egb”fé&@ﬁenwlléQnemm$§f¥gi£§ said

the surface of the Tesulting
10  superficial thin layer on a support substrate (100),

. creating an embrittlement zone in the ensemble

(10) formed by said support substrate and said deposited

layer,
. bonding said ensemble with a target substrate
15 (20),
. detaching at the level of this embrittlement
zone,
. treating the surface of the resulting
structure.
20
2. The process as claimed in the preceding claim,
characterised in that said step of producing a layer is
made by epitaxy.
25 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

wEe@dosiong a | ayer is nade by epitaxy. 25 3. AEEIB2003/006397
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process as clainmed in the pr geding cl ai m
characterised in that said egitaxy I s undertaken using
the follow ng steps: tenperature stabilisation of the
support substrate at a first preset stabilised

t enperet ur ech¥fi 200440539641 BETHhB2BR3/sQQE39bnakl at said
c?enical deposition in the steam phase at said first
presat PERpEFater®asstiurea Widd |ayerseslabeai Aed obkdmined

t bg %nggﬁpwtél%&ﬁ%t BEe%eger_IJgec’é( I’?j?c]c{)rf'l%liggf)f éess

n
than a final desired thickness f said layer
cohpri ¢ nfirkeé sdpeifedi athidiinedsaydor bacdeasey®f (110)
t erature of the,chem cal eposition in the
s?g%%fgghé% #@8n§?ﬂ%r$?F%?TLF€§%t9a§@ﬁperature to a
second, presgl-tenper atar a I.nui ng .chem ca :
deposition in the stggn1€R% g%gggaaihgg%dggeaﬁﬁa themical

pileresitemperiat utbeunstéam fumele desiv etdhéhitkness preset
o) ' for the_ layer. 4. The process as clained in
tﬁ%ﬁ%ﬁ%ﬁk&ﬁ%g£%|%iﬁ%co%ﬂaPﬁ%%%FiE%ﬂp?ﬁaFﬁé?rtﬁ@dfirst
presety t enpesat ure; b .5, tihe .. of _400C t

500C, and the secah&§p?2§g%%a€en%§FgEBFgops %@'téh? steam
orlerese oft750C d 0585000 PreEree pracessaasrel ainted if final

t ecedi ng, cl ai characterised in that the first
;éé%égeiéﬂ%ﬁgg?%?%nii %?taﬁ%@fhﬁoﬁrﬁ%? 5£Y230C t o
460C, and the second preset tenperature is of the

order of 800C to 850C. 6. The process as clainmed in
Claim%L Bhar REesESSed®s claimed in the preceding claim,

characterised in that the first preset temperature is of
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
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

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

implantation.
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in that said layer is produced by creating a strained
25 layer and by relaxation of this layer. 7. The

w@e@ees®ens clained in any one of the precedi POI/B2003/006397

claims, characterised in that said production of the
enbrittlement zone is carried®out by 30 inplantation.
WO 2004/ 053961 PCT/ 1 B2003/ 006397 18 8. The process as
claimed in the preceding claim characterised in that
the i npl afihat ipowdessa - claphadt dti dtheofpatcbeasy tWaim,

species. 5.9. . The process as clainmed in one of the two
ﬁ?%%%@l?ﬁf ?%$ns}nch§§5§ie%ﬂ§%d rAPtREtasare  is  a  co-
| b Bt d £ 06n | SF Cak i egsOUtybespeee £ he production

stage and the bonding stage. 10 10. The process as
claimed in the preceding claim characterised in that

i npl arg at i [ S i.ed t to,define t
enbr | ﬁ'l erreoli}}%é z %g)r({er?%t hggt h?g %2‘%%‘ 0 Tt ho_ene suby offte two
ubstediey 15cliimfhe pracesscwscioded medihn @48 9, said
characterised jn that,inplantation is carried out so

AEPLP T HE 1 heS bt d 1P et tyetR Fheapregishien stage

thel drayesodds & ed corresponding to a lattice
paraneter(Daaig%atfgﬁglayer. 20 12. The process as

clained in daim9, characterised in that

i npl antat i [ jed out _so as . tq.define the ,

enbri?fﬁe&@ﬁ? é%ﬁgé%% %srggﬁéﬁegfthghQEﬁﬁﬁc?qﬁﬁﬁ claim,

@haﬂaﬂtanﬂ3&$phmdth@ttQmpléﬁtéf@da'Q%ebaﬁ%}éﬁiod@“%o as
rocess. as clainmed in any one of the preceding

gcloai l%at&hecteé?}?@eﬁfji%mtrﬁatzcﬁﬁ okl t e okl pgness of the

support substrate.

11. The process as claimed in Claim 9,
characterised in that implantation is carried out so as
to define the embrittlement zone in a region of the
layer (110) created corresponding to a lattice parameter

adaptation layer.

12. The process as claimed in Claim 9,
characterised in that implantation is carried out so as
to define the embrittlement zone in a region of the

layer (110) created corresponding to a relaxed layer.

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 (10) formed by the support substrate and
the deposited layer, and the target substrate (20).
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an electrically insulating | ayer was inserted between
said ensenble (10) formed by the support substrate and

w@oothsssdeposi ted | ayer, and the target substretEIR288/006397

WD 2004/ 053961 PCT/IBZOOB/OOS%Q? 19 14. The process

as clainmed in the preceding aim characterised in

that prior to bonding an electrically insulating

| ayer was fornmed on the surface of said ensenble (10)
fornmedlby thee spppords sabstiateedndnt bee brdepashtedlaim,

layer. 15.. Th rocess as clained in any one of the
t%ar%?%%léjd?% gPa&ﬁE C%Jr%lt &P; §£¢Hl%¥lyq R prPeErically

bimelh gt 186 €l Bed | Gl Y rhigdbat bAY {yersyas, Jormed 5519
on the 10 target substrate. 16. The process as
GaFerll ¢ n (ARy offemstd the ttieeesuppertdismipstlraites, and  the

Q%g@g&ggés$a ip that said electrically insulating

| ayer 1s a er of oxide. 15 17. The process as

claimed in any one of the preceding claimns,
characterised in that the substrate (20) of the

mul til ier T RTATEST s2Rndd admes | $ropany20nes offghe two

pecessias €lalned ik AYe OPEs O Iﬁethgfeﬁfgggggo Fonding
claims, characterised in that the support™ substrate
Croo)e lies o lolfy silmisedmtit® Theqr ocess dsrokdi med the

N Q e 25 preceding clains, characterised
int gi t é§g2§£§" (110) created is nade of SiGe or

Ge. 20. The process as clained in any one of the
precedi ng clains, characterised in that when the |ayer
30 is 1fei Ng T PRRCELSS | *Feflpdmefedfedrsorarss pohdiing three

prdapilayer borighem calyattack i ng e syrface .4
treat m;nt st age.
electrically insulating layer is a layer of oxide.

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

(20) 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 (100) is made of silicon.

19. The process as claimed in any one of the
preceding claims, characterised in that the layer (110)

created is made of SiGe or Ge.

20. The process as claimed in 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/ | B2003/ 006397 20 21. The process
as clainmed in the preceding claim characterised in

wo bat/osdeen the | ayer is being fornmed three | eR€l/B20034006397

formed corresponding to the f8IIomﬁng: 5 Level 1:

| atti ce paraneter adaptatlon | ayer, Level 2: stop

| ayer, Level 3: active layer of the structure to be
obtai ned. 10 22. The process as clained in the
preceding claim characterised in that the materials

of the,]ay orr espondi to sajd three | evels
const|%Lt ﬁéﬁePGPCFﬁé qﬁﬂ%ﬁ%ﬁ@ﬁﬁcb%bFﬁ%tPéﬁ§ed15g claim,
Meheraatelevel kVatpitalyHayeknd Matgsi al; ¢l ay,
Si Ge (50?501 4 Greteatalulayeing Mi g fisl Holng Bined
e
e

28hrenel pyecesarasterapredorneshengingetipnghel &bl owing:
char acter.i s in that the materials of the |ayers 20
correspo totsai da | eRBFEMEBREE | AR toite Bt
th@yefpllomnng conbi nations: Material level 1 Materi al
level 2 Material level 3 Ge SiCGe (50/50) Ge SiCGe
strai rmed I&veel S Mhp Theyqr,ocess as clained in any

one of the four 25 preceding clains, characterised in
that the L§EH | dyerachiver dsevedofn e Sthabture to be

SEH UL MES:

22. 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) SiGe or
Ge

SiGe strained SiGe or
Si Ge

23. The process as claimed in the preceding claim,
characterised 1in 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

Si

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

is preserved in the final structure.



WD 2004/ 053961 PCT/1B2003/ 006397 21 25. The process
as clainmed in daim19, characterised in that when
W b@4bozsper is being formed two |evels are forPeIB2003/006397

corresponding respectively to: 5 Level 1! lattice
paraneter adaptation |ayer, 2tevel 2: active |ayer of

the structure to be obtained. 26. The process as

claimed in the preceding claim 10 characterised in

that the materials of the |ayers corresponding to
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SEkBroPEpOteqSiForBhEALABH Bhe 1ayer is being formed two

levels are formed corresponding respectively to:
5 ¢ Level 1: lattice parameter adaptation layer,

¢ Level 2: active layer of the structure to be

obtained.

26. 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
Ge SiGe (50/50)
SiGe strained

Si




