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roughness on heterogeneous SiGe structures by CMP have been proposed.
25 - The documents "Planarization of SiGe virtual substrate by CMP and
its application to strained Si modulation-doped structures”, by K. Sawano
et al, Journal of Crystal Growth, V251, p. 693-696 (2003) and "Surface
smoothing of SiGe strain-relaxed buffer layers by chemical mechanical
polishing" by K. Sawano et al, Material science and engineering' B89 p.
30 - 406-409 (2002), describe a solution in which.the SiGe structure is polished
between two epitaxy steps so as to reduce the surface roughness to
values of less than 1 nm RMS (about 0.4 nm for 10*10 um2 scan areas).
However, the polishing rates obtained with this solution are relatively
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25 The applicant has in fact observed that the surface macroroughness
level determined by measuring the surface haze (low spatial frequency
signal originating from the light diffused by the surface defects when the -
wafer or heterostructure is illuminated for example in SP1 measuring
equipment) is a parameter that is just as important as the surface

30 macroroughness level to qualify the surface state of a structure. As the
surface roughness reqUirements on SiGe heterostructures after chemical
mechanical polishing are increasingly stringent, characterization of the
surface of these structures also has to take account of macroroughness
measurement. Characterizations of SiGe heterostructures performed at
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Summary of the invention

25 - - The object of the invention is to remedy the above-mentioned
shortcomings and to propose a polishing or planarization solution whereby
the roughness level present at the surface of heteroepitaxial layers and in
particular the macroroughness (haze) level can be reduced even further.

This object is achieved with a polishing method of a heterostructure

30 comprising at least one relaxed superficial heteroepitaxial layer on a
substrate of a different material from that of said heteroepitaxial layer, a
method wherein a first chemical mechanical polishing step of the surface
of the heterdepitaxial layer, performed with a polishing cloth having a first
compressibility ratio and with a polishing solution having a first silica
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met hod wherein a first chem gal mechanical polishing
step of the surface of the heteroepitaxial |ayer,
performed with a polishing cloth having a first
conpressibility ratio and with a polishing solution
having a first silicaparticle concentration, is
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can in fact be observed, whereas the cross-hatch clearly presents a
correlation with the crystalline axes. The random microroughness is then
" eliminated in the second polishing step which preferably comprises the use
~ of an intermediate polishing cloth having for example a compressibility
ratio of between 5% and 9%, and in particular of 6%. _
Moreover, as the cross-hatch is eliminated in the first polishing
step, the second polishing step enables the global microroughness to be
reduced to a lower level than in the case of a method aiming to minimize
the microroughness directly in a single step, which does not enable the
cross-hatch to be completely eliminated.
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ratio of between 5% and 9% apd in particular of 6%
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f OmefheI"®Y thel ifivention can be applied to other materials, for example to
gallium arsenide GaAs or gallium nitride GaN.

Cross-hatch is thus eliminated in the first polishing step according
to the invention with a relatively hard cloth compared with cloths ‘which
are suitable for polishing a predetermined material, in splte of a mediocre
mlcroroughness result compared with that obtained with an intermediate
cloth. The microroughness and macroroughness are then eliminated with
an intermediate cloth in the second polishing step according to the
invention. '

In this way, whatever the material, the method according to the
invention enables the three above-mentioned forms of roughness to be
reduced, i.e. cross-hatch, random microroughness and haze.
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Cross-hatch is thus elimnated in the first polishing
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cloth conpared with cloths wg ch are suitable for
polishing a predetermned material, in spite of a
medi ocre m croroughness result corrpared W th that
obtained with an internediate cloth. The
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SIblyI %I%gvlag et me level o Irthae(:%veakened elg)%r ?ormed in the donor
substrate. In this case, before the strained silicon layer is formed, the
silicon-germanium heteroepitaxial layer is polished according to the
polishing method described above, which enables sSOI wafers of very
good quality to be obtained thereby enabling the number of downgraded
wafers to be reduced.

According to one feature of the invention, the receiver substrate
comprises a thermal oxide layer at the level of its surface designed to be
bonded with the strained silicon layer. The oxide layer is usually achieved
on the donor substrate, before bonding, by means of an oxidation step of
TEOS type which is complex to perform. Simple thermal oxidation does in
fact present the drawback of reducing the thickness of the strained silicon
layer too much, which layer thickness is already limited by the critical



substrate, and detaching the layer in contact with the
recei ver substrate by cleavage at the | evel of the
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case, before the strained siljicon |ayer is fornmed, the
silicon-germani um heteroepitaxial |ayer is polished
according to the polishing nmethod descri bed above,
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0.1 nmRVMS for a roughness neasurenent made with an
atom c force mcroscope on 2*2 M2 and 10*10 nm® scan
areas. The heteroepjitaxial |ayer further presents a
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Ievel of less than 0.5 ppm The invention also relates

to a donor siyerénake seentitRdepredeftatRMtof a polishing tool that
can be used for implementing the polishing method according to an
embodiment of the invention,
| figure 2 is a schematic cross-sectional view of a
heterostructure comprising a silicon-germanium layer formed by
heteroepitaxy on a silicon substrate;

, - figure 3isa box-plot diagram showing haze levels obtained

after polishing performed in a single step and polishing performed in two
steps according to the invention,
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si licon-ger figurent| Byer Histogeambghowingr eeisiaranghmessa levels.
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vvafers obt ai ned after polishing performed in a single

step and polishing performed in two steps according to

the [ nvent| on. Det ai |l ed descr| pt i on of _enbodi nents of
b AES pheof eibegdimentsyel Wedny present

| nvent| on corrprl ses two chem caI mechanl cal poli shing

Ehfpind i q‘i‘s@nea St 0 HHE CORIPEL JRENtER coMprises two

pacrﬁelnﬂuélamechbﬁlcéll ipolishing i stepsg called CMP pehdtorane dpeviformed

> SHERRSEY by BAFRRE AR R sptafon 3, PRyl ine

20 hafiishpolishing stiep |sqmcfennedtthfna(relatlvelyd'aapdarpollsh@g cloth, i.e.

hayivisg & BIWPEGhBresSBiliRy r868. &Md vith a polishing solution having a

"high" concentration of silica’ particles having a diameter comprised in a
range of "high" values. '

What is meant by a low compressibility ratio is a low ratio

25 compared with cloths that are suitable for polishing a predetermined
material. In all events, the first compressibility ratio is low compared with
the second compressibility ratio, which is referred to as “intermediate”.
For a silicon-germanium heteroepitaxial layer for example, a cloth with a
compressibility comprised between 2% and 4% is considered to be hard,

30 whereas a compressibility of about 6% is defined as intermediate.

What is meant by a high concentration of silica particles is a high
‘concentration compared with polishing solutions suitable for polishing a
predetermined material. In all events, the first concentration is high
compared with the second concentration, which is thus referred to as




range of "high" values. Wiat is neant by a ,|ow
conpressibility ratiois alowratio conpared with
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material. In all events, thedirst conpressibility -
ratio is |ow conpared with the second conpressibility
ratio, which is referred to as "internediate". For a
silicon-germani um heteroepitaxial |ayer for exanple, a
cloth with a conpressibility conprised between 2% and
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particles of a‘partricular Solution are in fact never
alas bAing Rdangawf Mg h¥aleeS.and it is inevitable for the

di amet er Fijuséri hikidtetes &f paiigHisg aabl 901 WhichgahObe used to
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nrinventomsTatdr H)l casnprises gora thewraye band oav padishieg, head 11 in
‘é‘@ﬁl‘éi?@ér@e eg(gkqﬁjecﬂare"f‘i ﬂ?&eﬂﬁﬁﬁ‘%ﬁ%rﬁ&e%%gmgiffﬂ bé pplished
g a range of hi Val u€s. Figuré :
i 1i$ irsertede and qivthesethey hasdia mbt@chq@veéﬁd by aupelishing cloth
|y Q?B?ighinbhﬁeé?i)'1&?5Hd‘ﬁlaf@ﬁ'3°§¥e%@?é@ﬁi@y {dpivan in rotation to
errb?idl!amen cof t.he # \éentl (rJn.urTo%‘H 0 Cog?tr\llv?tﬁs é?lrs];hitnhecloth
o rRONISA RIM2CR ol 31n P BefREasructuren T3 9Nk polishing
het4e rropblishirig) presddrepFee andh bi trghstation indvement! gdpresented by an
beafpo%'l%hgr% in addition applied to head 11 when polishing is performed.
When polishing is performed, an abrasive polishing solution formed by at
least one colloidal solution such as a NH4OH solution containing silica
particles is in addition injected into polishing head 11 via a tube 15 and
dispensed by the latter on bolishing cloth 14. Polishing of surface 121a of
heterostructure 12 is consequently performed with polishing cloth 14
impregnated with polishing solution. .
~ Heterostructure 12 is formed by at least one heteroepitaxial layer
121 formed on a substrate 120° made from a different material, the
heteroepitaxial layer being relaxed and presenting a strain lattice or cross-
hatch requiring polishing at its surface. As illustrated in figure 2,



is inserted, and on the other hand a plate 13 covered
by a polishing cloth 14. Polishing head 11 and plate

wda doaneg2nespectively driven in rotation to pol PENB2008/000156
surface 121a of heterostructysge 12 in contact with
polishing cloth 14. A polishing pressure Fe and a
transl ati on novenent represented by an arrow 16 are in
addition applied to head 11 when polishing is
performed. When polishing is perforned, an abrasive
pdieterlogegesud struchuré di2vean e farmesaby a)reiamﬂ lbwiffeeal layer of
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The removal rate of the first polishing step is preferably 3 nm/sec
and the duration of the first step is about 2 minutes.
This first chemical mechanical polishing step eliminates the cross-
hatch and reduces the surface microroughhess to about 0.2 nm RMS, a
30 roughness value measured by atomic force microscope (AFM) for scan
areas of 10*10 pm?2.
However, after this first polishing step, heterostructure 12 presents
at its surface 121a a macroroughness level of about 20 ppm
corresponding to the measured surface haze level (low spatial frequency




In the first polishing step, the surface of
heterostructure 12 undergoes chem cal nechani ca

w@olsshingy perfornmed with a polishing cloth theCT/IB008/000156
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called "hard", i.e. a cloth gjesenting a

conpressibility ratio conprised between 2% and 4%
preferably 2% The first chem cal nechanical polishing
step is also perforned with a polishing solution that

is called "aggressive", i.e. a colloidal solution, for
emmlér@rnMHedtgmodlffusm byotiteasuiface defectsashepotieowvafer or

s Hdét{;[@)&%ﬁdrélﬁﬁlumu?&ea fﬁlL @%?rmg OJTgﬁ/i ﬁféésggﬁ/d‘%ﬁﬁal%@us)
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pcsiteﬁ hs rﬁhrﬁdrﬁiéd %o reglies ahkymAcrIrOEGENa@RdIcvBe pPasent | ANthe
eflflr@ ﬁﬁgls about 2 mnutes. This first
acg of 1Re REHTRs USHIG- shi ng step el i mi nates the
cr osshathi$ secuhd polishirg step @‘usrl.frﬁace 12 I& of hetghostesctore 12 is -
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or oughness bout
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f rmglﬁn\?ﬁw lmhslflat@ﬁ) §th@cthﬁ§ﬁm khdviniegsmble dffsuchir palishing
[ _Oor
g 5 SO S o B o Hnydg SIRENDAE MRSy Bppar at us)
Accor diTie secondechemiealtmechanicad epohshjng Ismp isgperformed with'a
MoeBAg)C ghnmﬁ@ SN Hore kfidh | thePBRE Bl if QheCE StEpC e, 2

roroughness” | 'evel prese sur ace

heCtOélDtﬁbl solutlgneformagnm@@ow@ﬁl $0Atuﬁlcrrg ONEYNHO 3 Pereanage

glﬁéanyﬁtﬁgﬁfof Hé§s}“tl$aril%bb§t Fl@'%%l@%lll&bt bar@cles havmg a

[ te
pr¢§@ﬁ£¢rngorapeaeéab@§@ﬁsn &8 SE S ahG, e Bsschteda b siica
S%atided% pr@f@%blyalbétwe@%SWorartdﬂB"/osecond step, the

sed f o rEaa (ke L éh oSFFERF IS, b, Jp7 befarably
S@.2(rsnfsec @ndcnheldwam@n of essecoadat@@ is abauiSwminutasml e
g‘;pslulcgm@@g@ém&%%@mg?oﬁ%i&& EHQBIES the surface
rre@ﬁiéwoé'ﬂhn%iﬂ t%M%ge@tcss t0sapkd 1981 6fe. Swtﬁﬁnao 1 nm RMS, a
roughness value measured with an atomic force microscope (AFM) for
scan areas of 2*2 um?2. This second step above all enables a surface
macroroughness level of about 0.5 ppm corresponding to the surface haze
level measured with a SP1 measuring apparatus to be obtained at surface
121a of heterostructure 12. The haze level obtained after the two
polishing steps described above is improved by a factor 40 compared with
that obtained with the first polishing step only. '
“Figure 3 represents the haze level obtained after polishing of a SiGe
layer formed on a silicon substrate as in previously described
heterostructure 12, chemical mechanical ‘polishing being performed
respectively either in a single step corresponding to the previously
described first polishing step, or in two steps corresponding to the



"softer" polishing solution than the one used in the
first step, i.e. a colloidal solution, for exanple a
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particles of less than about 12% the silica particles
havi ng a di aneter conprised between 60 and 80 nm The
percentage of silica particles is preferably between
8% and 11% The renoval rate of the second polishing
step is preferably 0.2 nmsec and the duration of the -
s grevidusly efestcisbedb st ahdnsetond stepehiThesealvesiincicated i fi gure
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val ues tal ne het eroepl taxi al layers

ter
Caireagly RSesReR in Hourend fer 2F& it pad A0*40 {Im? Scan areas, the
surface microroughness value measured with an atomic force microscope

- (AFM) on the same SiGe layer for 10*¥10 ym?2 scan areas. This figure
~shows that the surface microroughness obtained for 2*2 um2_ scan areas
is similar with a larger scan area of 10*10 pm2.

The SiGe ‘layer or layers the results of which are presented in
figures 3 to 5 were polished with a Mirra polishing apparatus from Applied
Materials with the following rotation speeds of the polishing head Vt and
of the plate Vp:

first polishing step: Vt compnsed between 75 and 95 rpm
preferably 87 rpm, with a pressure applied to the polishing head
comprised between 5 and 9 psi, preferably 7 psi; Vp comprised
between 85 and 100 rpm, preferably 93 rpm;



two steps according to the invention. The surface
m cr or oughness val ues presented were neasured with an

WQ@r@sie2idrce m croscope (AFM for scan areas PET/PB2808/000156

m2 and 40*40 nmmR. The val uegzindicated in figure 4

" show that the surface m croroughness obtained with CW
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perfornmed in two steps according to the invention is
reduced by a factor 2 for 2*2 M2 scan areas and by a
factor 1.5 for 40*40 mmR2 scan areas. The

m cror eugszemsl poliskingCseep: Vit coonpriseds betwvaame 38fand: 45 rpm,
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Sia%fdi i g@f&wsnﬁgseawaeas (6 RepeRRfi s [CortetBonding to

pratiie[RONY (All pBeéfeclViCoompusite sorntel) ie efiguizé @hdbét& compared

GafeEntg, ol whBffler AP LFaR JERAERETT & Hole. step pr dn fwo

orstépss Ut sanbe okdesved ﬂmé)oﬂlsramg rnemrm@drmdwg)r @gps\mger the
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product to be |mproved by a factor 20 compared with polishing performed
in a single step (comparison of "Median All [DCO]").

Figure 7 represents the status attributed to sSOI wafers dependihg
on whether the SiGe layer of the heterostructures from which the latter
were produced underwent CMP either in a single step corresponding to
the first polishing step described above or in two steps corresponding to

. the first and second polishing steps described above. In figure 7, the
"Prime" status corresponds to the best grade for the wafers, according to
customer specifications, the "Monitor" status corresponds to a less good
quality grade (the wafers are potentially deliverable with less constraining
final specifications than for the "Prime" grade), and the "Downgraded"
status corresponds to scrapping of a wafer which is too defective.



underwent CMP perforned either in a single step

corresponding to the first polishing step described
W@bwsmonns i n two steps corresponding to the fiPGI/IEEB/000156

second polishing steps descrijhed above. The val ues

indicated in figure 6 were neasured with a SP

nmeasuri ng apparatus from KLA- Tencor with the detection

threshold adjusted to 0.4-0.5 microns, i.e. the

m ni mum si ze of detectable particles. Figure 6 enabl es
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- 52% "Monitor", and - 30% "Downgraded", i.e. 3 tines
| ess than for polishing in a single step. The
w@olosshingy net hod descri bed above for poli shi NBCHIE0@G000156
het eroepi taxi al | ayer can al $9 be inplenented for
pol i shing heteroepitaxial |ayers of gallium arsenide
GaAs and galliumnitride GaN. The paraneters (cloth
conpressibility in the 1st and 2nd steps, silica
particle concentration/ particle dianmeter in the 1st
and 2nd steps, etc.) indi cGLAEMSBNn relation with
polishing a Si Ge |ayer are al so applicable for
polishing a GaAs or GaN heteroepitaxial |ayer.
Consequently, by inplenmenting two polishing steps

~under tihe ﬁfeﬁchPﬂfr'pbllﬂﬁ'hgréfﬁet‘é@@sirddtgr@s(IZI)%rrm?IsijaﬂT@ast

S Mo IRh SURETREL DeREaTeaN 3/ CR 2L Bog cuBate (120)
m ma@as froghaalifferent amteral fror _ithamofa$a»drhetéroep|EBX|al layer,
ot ovenh o kabriBholg st EAGRIch| pieaREeL BBtshing step
paoft theil surfases of eheg deteroepitaxialullayerb bl ngesiosmed with a
S:P@Fﬁlﬁa @IB{H Ha0in phtﬁ%t’ doﬁ%@?élblﬂﬂf ratio famdt With a polishing

etter qual ers to be obtai ned at

10 ¢ solutian QﬁV"ﬂﬁhé firgh b P%T'dﬁm%@ir?%%{‘rs%l waf er s
si nce tchérawéﬁ);%ﬂ infthelo v fiestechenaitslirmeetiaride® polisitingstep is

| TOIGRSEEY ¥edoliHeblic iRl SRTbERa A ot B S8 of

n&hbdrbtémepptaknalslayag(hZh)etserd)secamdt shep eiad peoiopmiediwigh a

pr.gﬁﬁ«g Q% BRI ?%e?lﬁ%%h@'r@és ARy 286 P hight Bhar st
15 rTEﬂOQFPFQESIinIB’nf&tIQatar@f Withi @i prEshing selutioni aavm@;aesecwu gllica

Meidade “c@ﬁ@éﬁtﬁétﬂﬁ\ I@wfe'r t§4n S&iETirsetoritentratbaal
pol1shing step of the surface of the heteroepitaxial

| ayer (121) perfornmed with a polishing cloth having a
first Qrfheeswthod idcyonditg ¢o ataimwil kharaatdrizediingthat, in the

ot eBlsa P2 i s b iRs N e pB SRS Rl R o
20 pddismetergcamprisedswitoinl @ fisst tange ofe@burs andihatalin the second
- "GRG Xtep, theSicAD TGRS @F thé PofisHiAg'361uBbn have a diameter
comprised within a second range of values at least partly lower than the -
first range of values.

25 | 3. The method according to claim 1 or 2, characterized in that, in
the first polishing step, the polishing cloth has a first compressibility ratio
comprised between 2% and 4%.

4. The method according to any one of claims 1 to 3, characterized
30 in that, in the second polishing step, the polishing cloth has a second
compressibility ratio comprised between 5% and 9%.: )



the heteroepitaxial layer (121), said second step
being perfornmed with a polishing cloth having a second

w@ormpneess bility ratio, higher than said firstPCT/IB2008/000156
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conpressibility ratio, and wyggh a polishing solution
havi ng a second silica particle concentration |ower

than said first concentration. 2. The nethod according
to claim1, characterized in that, in the first
pol i shing step, the silica particles of the polishing

sol ut i dn Thevmethati acoerding do rapyi aredofaclaims 1aof4, raharacterized

r em Qcﬂa?f|n"t"l"|!eutf?r§t %ﬁsl‘i H@tstesd %Ehﬁolﬁﬁﬁ'ﬁqg%lﬂ%h sﬂcﬁs% first silica '

'h |
mnqeﬁgagmt@tl%mpw Retveen 28% aneni0 %ange of

val ues at least partly Iomer than the first range of
val ues.

Th h d di t
char actfer hfe'a‘%mr&{ ﬂcgﬁor tgr?@??%e(s)?fcﬂgimr% |t995 Sqr@{)actenzed
t he thet,iiafthegsecbnd fpdhshmg step,sthecpolishirgs sblution yhasad isecond

C STk e e HER o P e heNandFlo it FRATLG: ™

t he second polishing step, the polishing cloth has a

second Lo @etd éﬁaéé(.‘o)‘%'hﬁttb Any VRS bﬁaﬁmh’@ tZVt%e@ é\éf&‘ﬂgrlzed‘

9% 5. The net ho any one
4,in cthakain dhe At ing istiag S%?H, the $|anspaﬁl§l?qssﬁf r@esPQJEh'ng

t RelurRin isdvend diheter @@mbﬁ§edibétwé‘én 20 hirt an®aodirghe
concentration conprised between 28% and 30% 6. The

nmet hod according to any one of clains 1 to 5,
char act8erMheemiethod &cdording to famysewooficlpivhs thonb chisegcterized

L0 Bk AR bR MR pBa SR B 4 otsing
n@phawru@amam@n@t@r aopPosed betvween 6 nen gad §0 nm.

characterized in that, in the first polishing step,

the siljca p es of. the pol i shi sol ytion have a

i ot S ek petadtSordina 0 A5V, preticanes it . chafectérized
et st thedwetdrorpithriablyeo(1219fis alsHicon-dertmanium layer. -

characterized in that, in the second polishing step,

the silica particles of the pol i shing sol ution have a
di amet ei0. chepmetbod econding &o claimaBid cbaraatarized imhihat, after

”Bchaogec%ﬁBOEﬁ’érﬂ%aF %@@%H%E éﬂfhsﬁlh @ Silicon- ?_elrm?mum

characteri ze | eroegltax a Iayer
i fefergepitayal devararresentsayiesurface  MiEOrRUANGESa @folessn ghan

t @.¢lnih RS fohal 26lidHriess hneasurément @hdd@s with an atomic force
microscope on 2*2 pym?2 and 10*10 pm2 scan areas. ‘

11. The method according to claim 9 or 10, characterized in that,
after the second chemical mechanical polishing step, the silicon-
germanium heteroepitaxial layer presents a surface macroroughness

~ corresponding to a surface haze level of less than 0.5 ppm.

12. The method according to any one of claims 1 to 11,
characterized in that the first and second chemical mechanical polishing
steps are performed in a polishing tool (10) comprising a polishing head
(11) in which the heterostructure .(12) is arranged and a plate (13)



t he second chem cal nechani cal polishing step, the
silicon-germani um het eroepi taxi al |ayer presents a
W@ oBage4si cr or oughness of | ess than 0.1 nm RMECT/B2068/000156
roughness neasurenment nmade wyyh an atom c force
m croscope on 2*2 nmm2 and 10*10 nmm®2 scan areas. 11.
The nmethod according to claim9 or 10, characterized
in that, after the second chem cal nechani cal
pol i shing step, the silicongermani um heteroepitaxi al
| apwerask dbyent polishing flath fﬂd’grmmgtao:égmthoﬂwee§pn‘ac&m the

t %eﬁe@%gft%‘&% |'32é|9 d 6¥ ‘#ohéﬁed ?ﬁé F)Pé}ﬁné) féluEBH“be’rr?g diSpensed

one' o
cﬁé@raéh@pphsung%eaﬁat the first and second cheni cal
mechani cal polishing steps are perforrred in a

l'i shi | . hj head
5 Po i i A Eich R BB, s BBy Rk Ihuliind; tmation
plaftaa tidned \siiced layem omobi slmongg@mamumlh}zteroe;mtamaalclayer
el W ey ke ThEERERCT A ied e HnRE speces
t he tb@ dosar ﬁgbsteata de_srgneA tpaf@rmcaaWieaherrﬁst lrwar dionglingsof the

StyurRkE 0? tRE HRIN0P slBstr e Rith siifack &t a @ééé?\?’ersédﬂsﬁ@ﬂe and

I coOn-ger mani ltaXI

| a er on a er oe
10 b laH TR OF e g Inaneagt Tl tie:thcaes SLBS e 5 cleavage
I m&he m@l af e Weala@mdalayenfdrh@ddn rthe denbe bubdteate,

surt acengratn il i Fefthe e SraRRAC B lesy g formes,
r esaid silicos-@esmaniue) heterodpitadaineyer i polishedagegording to the
T 30liBfing thiholEchRARY K5np WS o Hfmet, @) 2200 &t the

15 substrate, characterized in that, before the strained
silicong aypr fdb?lcéﬁérﬁf?ﬁethéaldf é'sSO@%ﬁ‘L@:ﬂiréﬁéUchdlng to claim

het.er oe axi r,is polished according to

okt PRt GEE treiTerENes RSPy F4hdihg oxide
12ayélrdon itheohdingi suefacen met hod of a sSO structure
according to clai'm13, characterized in that the

recei ver substrate conprises a thernal oxide |ayer on .
20 its boridﬁ rﬁghst&raat@@ctunes(ll) ARMBFEBE raideasteond zglaxed silicon-

%%r P, Alod a8 hoRRoEataRER daér { £ANGEH TRRION substrate
é0)a

teroepltaX|aI layer on a silicon
te (120),
characterized in that the silicon-germanium  superficial
heteroepitaxial layer (121) is polished according to the polishing method
25 according to any one of claims 1 to 9, and
| that the heteroepitaxial layer (121) presents a surface
microroughness of less than 0.1 nm RMS for a roughness measurement
made with an atomic force microscope on 2*2 um2 and 10*10 pm2. scan
areas. |
30 ]
16. The heterostructure (12) according to claim 15, characterized in
that the heteroepitaxial layer (121) presents a surface macroroughness

corresponding to a surface haze level of less than 0.5 ppm.



characterized in that the silicon-germani um

superficial heteroepitaxial layer (121) is polished
waecwsngi2ngyy to the polishing nmethod accordi ng tBRCHIB20G®O156

of claimse 1 to 9, and that thg heteroepitaxial |ayer

(121) presents a surface m croroughness of |ess than

0.1 nm RMS for a roughness neasurenent nmade with an

atom c force mcroscope on 2*2 m2 and 10*10 nmR scan

areas. 16. The heterostructure (1e% according to claim

15 chdr7ach elonge substrateadesigaethdocher eised 236 arystaljrg growth

isekl BF FOH AR DY UG Of B e @?%?ﬁe&ﬁhécﬁﬂ%?@%‘ ng

to a sur | ess

donor gamqﬂ@dd@stf@ﬁéecwpaéesj tﬁaoSEng{r@(ﬂ.Zh@ccordlng
ghewidinsesar fler formation by epitaxy of at |east one
strained silicon layer, characterized in that it
conprises a heterostructure (12) according to claim15
or 16.



