METHOD OF | MPROVI NG A SURFACE 5 The invention relates to a nmethod of
i nproving a surface of a sem conductor substrate, said surface
consisting at least partially of silicon. In sem conductor device
production, it is nore and nore inportant to provide sem conductor
substrates with a very high quality. Defects of sem conduct or
substrates can be of very 10 different origin and may occur in the
bulk material of wafers or layers or on the surface of a structure.

Deficient wafers, |like wafers or |ayers with holes or scratches on
their surface or wth oxide precipitates or so-called "HF-defects"”,
which are present in or on a wafer and will be apparent by an

HF-etch step, are nostly not suitable for further use. 15 To inprove

the surface characteristic éETRoD OFmbrOANGS] SUREAcNvaf er treat ment of
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possible to 20 treat a defect containing wafer thermally, pr ef er abl y
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20 treat a defect containing wafer thermally, preferably In a hydrogen bearing environment, fo
smooth it and to diminish its defects. The thermal treatment can be performed in a furnace
or in a tool for rapid thermal processing (RTP). According to ancther approach disclosed in
the document US 6,287,841 B1, a defective wafer such as a cleaved film can be subjected
to a combination of etching and deposition at very high temperature using a combination of

25 etchant and deposition gases to result in a better surface quality.

Although such methods lead, in the first instance, to a superficial improvement of the surface
condition of a defective wafer by smoothing, abrasion or defect covering of the respective
wafer, the known methods are mostly very laborious and the corresponding defests cannot

30 really be repaired.

It is therefore the object of the present invention to provide a method of improving a surface
of a semiconductor substrate, said surface consisting at least partially of silicon, wherein



2 with this method defects present in or on the sem conductor
substrate can be really repaired to provide a sem conductor
substrate with a high surface quality. This object is solved by a

nmet hod of the above nentioned type wherein the method 5 conprises a
deposition step conprising a selective epitaxial deposition of
silicon on silicon 'in at |east one hole on the surface of said

sem conduct or substrate. The invention nmakes it possible to deposit
silicon in said hole to seal or to closg said hole selectively with
hi gh-quality nono-crystalline silicon material wherein a formation of
10 polycrystalline silicon is avoided leading to the effect that the
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holes in SOI structures with high-quality silicon,

sensi bl e

20 In another favorable variant of the invention, said method comprises an etching step applied
on the surface of the semiconductor substrate before the deposition step, said etching step
comprising an etch-back of at least one defect being on the surface of the semiconductor
substrate whereby forming said at least one hole on the surface. By means of this etching
step, the at least one defect can be removed leading to at least one hole at the surface of

25 the semiconductor struciure which can be closed with silicon with the result that the original
defect can be removed and a nearly perfect repaired surface of the originally defective
semiconductor structure can be provided.

According to an advantageous embodiment of the invention, said deposition step is applied
30 at least until the at least one hole is plugged with silicon. In some cases, it can be sensible
or sufficient only to plug the hole so that the hole is closed wherein it is of minor interest
whether the whole hole is filled with silicon or not. In any case, as a resuit, the former hole in



or sufficient only to plug the hole so that the hole is closed
wherein it is of mnor interest whether the whole hole is filled
with silicon or not. In any case, as a result, the forner hole in 3
the surface of the sem conductor structure treated with this nethod
is closed so that this sem conductor structure can be used for
further processing. Preferably, said deposition step is applied at

| east until the at least one hole is filled with 5 silicon. In doing
so, the fornmer hole can be fully renmoved and the resulting structure
can be provided with a high-quality both at "and under the surface.
Advantageously, said etching step conprises a HF-dip to etch-back
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deposition of monocrystalline silicon since the respective source gas highly prevents
nucleation of silicon on oxide surfaces or walls which would result in a growth of polysilicon.
For selective epitaxial growth, favorable etchant concentrations are a few % of the tofal
volume of the source gas.

20
In a preferred example of the present invention, silicon is deposited in the deposition step up
to a thickness corresponding at least fo about one half of the diameter of the hole on the
surface. This thickness has been shown to be especially advantageous for a solid and
durable sealing of the respective: hole.

25

In order to remove contaminants from the etched surface, it has been shown as
advantageous to apply a H; bake at about 650°C, preferably for about 2 minutes, on the
serniconductor structure before the deposition step. This relatively low-temperature H; bake
leads to an effective removal of contaminants but to a low risk of agglomeration of silicon

30  during the deposition step,

it has been shown fo be advantageous to perform said deposition step at about 750°C. This
deposition temperature is lower than the temperature used in standard epitaxy processes.



advant ageous to apply a H2 bake at about 650C, preferably for about 2
m nutes, on the sem conductor structure before the deposition step.
This relatively lowtenperature H2 bake |eads to an effective
renoval of contam nants but to a |ow risk of aggloneration of silicon
30 during the deposition step. It has been shown to be advant ageous
to performsaid deposition step at about 750C. This deposition
tenperature is |lower than the tenperature used in standard epitaxy
processes. 4 That way, aggloneration of silicon can be avoided, in
particular if 801 structures with thin silicon top |layers are
treated with the inventive nethod. In a further enbodi nent of the
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S deposi ti 4
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the substrate of Fig. 4 after selective deposition of silicon; 25

Fig. 6 schegRbhedolyenbiferts HAhSinbdhtish witbe S8RAbdAh heSBRMWRE Wit réspect
silicon in accordance wth
fo the figures in which
15

Fig. 1 schematically shows a SQI substrate containing a defect;
Fig. 2 schematically shows the substrate of Fig. 1 after a short HF dip;
20  Fig. 3 schematically shows the substrate of Fig. 2 after selective deposition of silicon;
Fig. 4 schematically shows after a deeper HF dip;
Fig. 5 schematically shows the substrate of Fig. 4 after selective deposition of silicon;
25
Fig. 6 schematically shows a hole in a SOl-substrate sealed with siticon in accordance with

the present invention; and

Fig. 7 schematically shows another hole in a SOl-substrate sealed with silicon in accerdance

30 with the present invention.

Fig. 1 schematically shows a SOI substrate 4 containing at least one defect such as a HF-
defect or the shown oxide precipitate 2, The SOl substrate 1 is only shown exemplarily to



the present invention; and Fig. 7 schematically shows another hole in
a SO -substrate sealed with silicon in accordance 30 wth the
present invention. Fig. | schematically shows a SO substrate |
containing at |east one defect such as a HF- defect or the shown
oxide precipitate 2. The SO substrate 1 is only shown exenplarily to
5 denonstrate the principle of the present invention, wherein the
present invention can also be used to inprove the surface quality of
anot her sem conductor substrate like a gilicon wafer or any other
substrate having on top at least partially silicon. In particular, it
I's not necessary to provide a substrate with an oxide |ayer, as
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| ayer 5 and extending into the bulk region of this silicon |ayer 5.
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Fig. 1 shall show exemplarily a “small” defect having a rather small lateral extension being in
the order of magnitude of the thickness of the silicon layer 5 or smaller.

20 According to Fig. 2, the structure shown in Fig. 1 is subjected to HF leading to an at least
partial removal of the oxide precipitate 2 beginning at the surface 8 and continuing in the
depth of the oxide precipitate 2 without or with only minimum effects on the silicon layer 5
since HF etches silicon with a much lower rate than silicon dioxide. In the same way, the HF
dip treatment can be used to etch-back HF-defects to create space which can be filled or

25  plugged in a subsequent process step described below with defect-free silicon.

The longer the HF dip the deeper is the resulting hole 7 in the surface 6 of the SOI structure
1. As shown in Fig. 4, a longer HF dip can result in a hole 17 extending into the buried oxide
tayer 4 underlying the silicon layer 5.

30
Fig. 3 s}:hematically shows the SO! substrate of Fig. 2 after a selective deposition of silicon
using Selective Epitaxial Growth (SEG) wherein the dashed lines and the direction of arrow



dip treatnment can be used to etch-back HF-defects to create space
which can be filled or 25 plugged in a subsequent process step
descri bed below with defect-free silicon. The |onger the HF dip the
deeper is the resulting hole 7 in the surface 6 of the SO structure
1. As shown in Fig. 4, a longer HF dip can result in a hole 17
extending into the buried oxide Ilayer 4 underlying the silicon |ayer
5. 30 Fig. 3 schematically shows the SO substrate of Fig. 2 after a
sel ective deposition of silicon wusing Selective Epitaxial Gowh
(SEG wherein the dashed lines and the direction of arrow 6 A shal
demonstrate schematically the progress of silicon deposition |eading
to a thlcknegg the resulting silicon top layer 8. SEGis an
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temperatures up to 850°C or higher. Although in comparison with other conventional Hp
bake processes the recommended temperature of the invention for the Hy bake is relatively
low, the contaminants left on the surface 6 prior SEG silicon formation have not such an
impact on the electrical properties of the resulting devices since they will be pariially

20 consumed or removed during later procedural steps. The H; bake is followed by a ramping-
up of the temperature up to the temperature of the SEG step.

To avoid- an agglomeration of silicon, the SEG of silicon is performed in a reduced
atmosphere of about 20 Torr applying a relatively low temperature of about 650°C to 800°C

25 and using for instance HCl| as an etchant and for instance SiH:Cl; as the Si gaseous
precursor and using H; as carrier gas, optionally with some gaseous hydrochloric acid to
achieve full selectivity vs. SiO, and Si3Ny. For an ultra-thin silicon layer 6 with a thickness t
in the range of 3 to 10 nm, the SEG step should be performed at about 750°C using for
example a SiHCl, + HCI chemistry to avoid any severe islands formation during silicon

30 growth. During SEG, the growth rate of silicon should be fairly low which can be achieved by
source gas reduction wherein the reaction rate is reduced in the presence of HCI.



20 consuned or renoved during |later procedural steps. The H2 bake is
foll owed by a ranmping- up of the tenperature up to the tenperature of
the SEG step. To avoid an aggl oneration of silicon, the SEG of
silicon is performed in a reduced atnosphere of about 20 Torr
applying a relatively | ow tenperature of about 650C to 800C 25 and
using for instance HCI as an etchant and for instance SiH2C 2 as the
Si gaseous precursor and using H2 as carrier gas, optionally with
sonme gaseous hydrochloric acid to achieve full selectivity vs. SiQ2
and Si3N4. For an ultra-thin silicon layer 6 with a thickness ti in
the range of 3 to 10 nm the SEG step should be perforned at about
750C using for, exa i H2Cl 2 + HCl chemistry to avoid any severe
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repl aced bymiirginajdefests.y silicon resulting in a nearly perfect
structure having a surface 6 wi thout defects or with only a mninmm
of defects. 15 During the SEG deposition s it can be assuned that
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Therefore, a minimum epitaxial thickness f, of about 14 of the hole 7 diameter w is necessary
in order to seal the cpening.

20  With reference to Fig. 4, the structure of Fig. 1 is etched deeper than in Fig. 2 during the
etching step so that the buried oxide 4 lying under the silicon layer 5 was affected, The
resulting hole 17 in the SOI structure 1 has silicon side walls formed by the silicon layer 5
and a bottom of silicon dioxide formed by the attacked buried oxide layer 4,

25  As shown schematically in Fig. 5, the hole 17 of the SO\ substrate of Fig. 4 is gradually filled
during the SEG process with silicon. At a certain time of growth, the hole 17 is plugged and
covered with high-quality mono-crystalline silicon wherein a litfle cavity 27 c¢an remain in the
buried oxide layer 4 which hole 27 is not filled with silicon.

30 The Figs. 6 and 7 show schematically that the idea of the invention can alse be used to
improve the surface quality of substrate or structures having on top layer with “larger” holes
such as “wells" having a large aspect ratio wherein the width w of the holes is a few times
higher than their depth h (w/ h >> 1). [n the examples shown in Figs. 6 and 7, the diameter



Therefore, a mninum epitaxial thickness t2 of about''/2 of the hole
7 diameter wis necessary in order to seal the opening. 20 Wth
reference to Fig. 4, the structure of Fig. | is etched deeper than in
Fig. 2 during the etching step so that the buried oxide 4 |ying
under the silicon layer 5 was affected. The resulting hole 17 in the
SQ structure | has silicon side walls fornmed by the silicon layer 5
and a bottom of silicon dioxide forned by the attacked buried oxide
| ayer 4. 25 As shown schematically in Feg. 5, the hole 17 of the SO
substrate of Fig. 4 is gradually filled during the SEG process with
silicon. At a certain tinme of growmh, the hole 17 is plugged and
covered wi t W hthgholge a7 prd4his gbout Pfsuma theisiieonden kayes§ hak e thickness of attout 58
cavity 27 Cam ah@hRiolidé RyéiiEnas QUKibkAESsX bisha vl i of
not filled wih orltcon 30 ha Hge g a%tsa%ﬁgrﬁ%ﬁw@gﬁ%ﬁ%?%‘géﬁyf at
the idea of the invention can also be used to inprove the surface
qual ity of Serehedtinesdn thetRigsc® anmdekintiicaie the seyuetcepf bpitpeial debdshion.] ar ger '
hol es sgch as "wells" having a | arge aspect ratio wherein the wi dth
w of the ho@&g IS a fe%zténes higher than their depth h (wl In >>
1). In the FTae dp Bn iaP R syestraly 19,z shpwn. s3ild SR skhstrate 18 congisgrg ¢fige
hol es 37 ansilicT sutstrath Suan Bxide lpyar 4tdnehessilichic substraip 3 lay @ thidsilRs td layer 5,
t hi ckness o j LWk
ﬁ'h@-?y@lbgub;agte Whéé“é’ h&IQ 87 ?*?"gﬁﬂi‘)@%@&&fbgh%fﬁ eaﬁwg lrtlﬁeh%gﬁzﬁay%; 4

about 150 nmresulting in an aspec _ _ I'nes
in the Fi gs/Meoihd” naf iy iheampigshewr neady emendipiar ofat side yaye e for 5
W E) h r efier einstenceobyfrhgtolitbograph$@hd stulisd, batican Adve) in oﬁbﬂ’wﬂsho%ieﬁhbl'&@}\ents of
substrate v S, ol ' e, 4
on thesi 1116 pea Eblin Uecnojibd iR Uy B bE the o Sa SPnk RS
substrat e 109mMdoydhegriacsyf the,pilingg gulstiate S and cosistso freredaye rof moagrervetsiine
oxi de | ayersikon. The hole 37 has in the exanpl e shown nearly

perpendi cular, flat side walls forned, for 10 instance, by

phot ol i t hography and etching, but can have, in other not shown

enbodi mént sindpe embpdimanbaiown in hig.ch thepwifage) Gsef thenstiuptried! Oznsd be smpeesheytend

si de wal | s. sihiyftehet bpming tef nélbes7hial Restdarcs with A& ebsbt ih%ti&ﬂﬁéi@gf&.eof
the silicongguRe! £t Gatednd GRS e bISLRF Ul sndln TORS &S &) Ligre
SEG is not necessary but can, for instance if native oxide should be removed from the
boftem 38, be applied. As explained above with reference to Figs. 3 and 5, it is furthermore
20  possible to apply a wet cleaning step before SEG,

As also explained above with reference to Figs. 3 and 5, prior to SEG a H; bake is applied.

Then follows a SEG step in accordance with the exemplification of Figs. 3 and 5. During the
25 SEG step, silicon grows on the exposed silicon areas of the structure 10, in particular on the

surface 6 of the silicon layer 5, on the exposed sidé walls 20, 21 of the silicon layer 5 and on

the bottom 39 of the hole 37 as well as on the already grown silicon. As result, the silicon

grows in such a way that the hole 37 is gradually filled during SEG with mono-crystalline

silicon wherein it can be possible that at the end of SEG very small buried cavities in the
30 former “large” hole 37 remain which are not overgrown.

Fig. 7 schematically shows an oxide hole or well 47 in a SOl substrate 11 sealed with silicon
in accordance with the present invention. The SOl substrate 11 consists, like the SOI



silicon. 15 In the enbodi nent shown in Fig. 6, the surface 6 of the
structure 10 can be snmoothed and straightened by filling the hole 37
I n accordance with the present invention using the Selective
Epitaxiat Gowh of silicon. In the particular case shown in Fig. 6,
a HF dip prior SEGis not necessary but can, for instance if native
oxi de should be renoved fromthe bottom 39, be applied. As expl ai ned
above with reference to Figs. 3 and 5, it is furthernore 20 possible
to apply a wet cleaning step before SE@ As al so expl ai ned above with
reference to Figs. 3 and 5, prior to SEG a H2 bake is applied. Then
follows a SEG step in accordance with the exenplification of Figs. 3
and 5. Dur isugsttatee10 HFiGHS of eesiicors substeaben 3,ganoméiedayet Heand epsiiced topi lhyec BN

glr lefliogf | ; ;@rvﬁ %%ﬁﬁé&é% i mié gfgga-rﬁorew' r%(n[\é)g mtortﬁatw Ih%ﬁ %erﬁca@}xt&la%n In
Lyer 8 hovishret oyt HEEIER IS, Bt RO HEPEIe s CAdRd batamdl of f hoe 47
al ready gr cavesidudl thmhmess ASSnDeeUhe notbb}ﬁp!&tely eiciosl ox@letnaysr 4 v t*aatarlm Ebttova 9

silicon mhereln It ver sna
buri ed cavilf® 8@#%4‘% PHé OchPnf 18? ﬁ'éface ﬁaﬁnaéhe %P@dwer%@ﬁ Zinefdhe sifican
not over gr asyer 5 bt gell a& Sthe amdabE growy sikidan Ve uliiny if xh deerdrolvi@ obthe Welk b7 flom i n

or csent i ol azsyinet £ EFpieidhed v Hip 47 B6GEL AARE e b ferspon

substrate 1Gawfperieg sugacef the 8Plsubsiratasiamred vdeteingt '53995%556? dhat resigegt lile

and a sid i cRbtidsofrel yied ib thehBadtdtstaucking (vAISIe afe Whtt dbrdptaly’ FiRkiOGth Merhe
47 having a méq“%ejs teral than vertical extension. In contrast to the

structure of’® “M he SO substrate 11 has on the bottom 49 of the
hole 47 a resi dual t hi ckness of SiQ2 of the not conpletely etched

oxi de | ayer 'fhesreuohmt the ifickd@sd &ﬂhél&nétuﬁéarh%lsﬁ&ﬁn Pfths Flgb CR15, dicPXicdR be
Consequent | r oW

e et Sy s odiomea s & bRy A e oL it Pensho -1
of the % | iczidation| GWER andioradiconedtthings Optiensllyethe finak 801 thigkneamcasi disiobe thinned
resul ting 'b? nnit%\’%'EiE’(ftgﬂ"‘br'thgfth|<§kl;3€$smotlif@he‘]s?llcéI B a El}.@ f&'l%@aﬁcé"@ﬁ&xld&% be
proceeded tCI-!\!lP andfor silicon e;'tchmgI Snocr to HS ip or SEG, gr l:?yna comblnatlon ofs ml?al ang?nal
thickness reduction. Furthermore, additional finishing steps, like smoothing annealing can
be performed on the final structure.
20
Thus, the present invention offers a method for repairing defects or closing holes in a
surface of a semiconductor substraie consisting at least partially of silicon. The method of
the invention can be used to repair defects in silicon substrates as well as in Semiconductor
on Insulator Substrates (SeQl) like Silicon on Insulator (SOI) wafers. Regarding the repair of
25 defect(s), the combined action of HF dip and SEG leads not only to a removal of the
corresponding defect(s) but also to a plug of the etched hole with high-quality mono-

crystalline silicon without a formation of poly-8i in the rebuilt structure.

By means of the inventive method which uses as a new approach the SEG process on a
30 blanket silicon surface, the quality of a defective semiconductor substrate can be enhanced
making this substrate attractive for further fabrication processes. SOI substrates repaired
with the method of the invention are especially well suited for prospective applications where
thicker SOI substrates are required. Depending on the respective top layer épecifications, in



nearly perfect surface of the SO -substrate forned wherein it is
possi ble that residual little 10 cavities are buried in the treated
structure which are not conpletely filled with nono- crystalline
silicon. In the followi ng, the thickness of the structures as shown
inthe Figs. 3, 5, 6 or 7 can be adjusted onto certain requirenents
by a reduction of the thickness of the grown silicon using 15

oxi dation, CMP and/or silicon etching. Optionally, the final SO

t hi ckness can al so be thinned by an initial reduction of the
thickness t1 of the silicon top |ayer % for instance by oxidation,
CWP and/or silicon etching prior to HF-dip or SEG or by a
conbination of initial and final thickness reduction. Furthernore,
addi ti onal Fartisiianthe fnal thigksess (tiket)af denvirerysubiptrater Fankp @dented fnesuch a way
performed aRattiiQepdiBdiva® sduGébin e ofGindiPreBuct Gfegp.Pr esent i nvention
offers a method for repairing defects or closing holes in a surface
of a sem conductor substrate consisting at |east partially of
silicon. THOIwafdredepaired witle therrvethnd efrthe imeriien arsecabplicablecipraihe fatwétioo tog

in silioon ubebd %hl%?rat@§ déﬁb'Du%%t Bﬁbsﬁﬁ@é @9 IHB), ﬁmhhm%ru %ﬁ&hemod

Substrat es I.con gn | nsu

A D IRAECRE S I NI (M Sh e

| eads not diw so-tadec'Smart®utll-potesshe  correspondi ng defect(s) but al so
to a plug of the etched hole w th high-quality nono- crystalline
silicon wthout a formation of ly-Si in the rebuilt structure.
means of t HEPeGE 'W@“W’@t%‘d‘&"'&\ﬁﬁ IR ResticulardvantaeRis ioh FRpAERE f458 d§Eﬁz
pr ocessi®n cafor Bﬁs:bg lrgedtolesiin & semicandndtarcabstrateavhiphadan thyt lef repairde breztdsed/ e
sem conduct g%% ,%rmg fed making this substrate
attractiveug ?ﬁ#‘éurt‘& Lﬁ-fl‘ﬁa |%§{|on processes. SO substrates repaired
with the nethod of the invention are especially well suited for
prospective applications where thicker SO substrates are required.
Dependi ng on the respective top |ayer specifications, in 10
particular the final thickness (t, + t2) of a repaired substrate can
be adapted in such a way that the repaired wafer can rejoin the
original product group.



SO wafers repaired with the nethod of the invention are applicable
for the formation of 5 advanced substrates using Direct Substrates
Bonding (DSB). Furthernore, the nmethod according the present
invention allows repair of defects occ gring in structures produced
by the so-called "Smart Cut(r)"-proce Mor eover, the inventive
technology is in particular advantageous for repairing deep defects
10 or for closing large holes in a sem conductor substrate which can
not be repaired or closed using the known surface snoothi ng nethods.
11 dains 1. Method of inproving a syifare of a Silicon on

I nsul ator (SO ) sem conductor substrate, said surface conprising at

| east partlally silicon, the nmethod conprising a deposition step
conpri si ngla Methed of mepreping axsusiace &b asSitcre an irsulator (SQUk serpisendistas sybstrate,
the surface sgfq §ifade §anﬁ§iﬂb GORAYCRhialy $iEsd, MEmeRd dlRirlfmgst P
applied on the surface of the SO sem conductor substrate bePore t he
deposition step, said etching step conprising an etch-back of at

| east one defa%po@i‘ﬁbﬁ'gte%tcdiﬂﬁ‘lsﬁigf 4 888ctivelepldigal %@bosﬁﬁdﬂ ﬁ%‘i’é&%ﬁ 8fe hole at the

substrate whereby form ng sai d | east one hole at the
seni conduct oﬁ“gﬁ?qg&?'d 15 'WWSHdW&“HFfFﬁjert o claima1, V\/ner ein said

deposi tion st@pt éﬂeﬁ%pﬂe@sh%‘ésmcew m@ébpéens.b&ﬁcﬁfafbr%ﬂbﬁaté s%ﬁe the
a part of a side wall of said hole. 3. Method according to claiml

claim 2, V\herdép?ﬁ'%%ﬂ ﬁe’a’epo& tion step is applied at least until the

at |east one sEi@l'écﬁlﬁg B{éﬁﬁﬂﬁﬁbﬂ&i S Elch®abk oftat IMthRd REEQHRINA% tttl’ib surface
claim1l or claim2, wherein said deposition step is aP lied at

until the at of E@sFOLSRMIRRIWCEY supsiralg “WPE‘%‘?%?W’%?F"C[Q epEt enrsghole atethe SOl

accordi ng togefdoRtdctf sfifarem 2, wherein said etching step conprises
a HF-dip to etch-back oxide containing defect(s) at the surface of
said SO sem conduct or

2. Method according to claim 1, wherein said deposition step comprises a selective
growth of silicon on at least a part of a side wall of said hole.

3. Method according to claim 1 or claim 2, wherein said deposition step is appiied at

least until the at least one hole is plugged with silicon.

4. Method according to claim 1 or claim 2, wherein said deposition step is applied at

least until the at least one hole is filled with silicon.

5. Method according to claim 1 or claim 2, wherein said etching step comprises a HF-dip
to etch-back oxide containing defect(s) at the surface of said SOl semiconductor

structure.

6. Method according to claim 1 or claim 2, wherein in said selective epitaxial deposition

etchant and silicon containing gas are used as source gas.

7. Method according to claim 6, wherein said etchant is HCI and said silicon containing

gas is SiH.CL.



structure. 6. Method according to claim1l or claim2, wherein in said
sel ective epitaxial deposition etchant and silicon containing gas

are used as source gas. 7. Method according to claim®6, wherein said
etchant is HCl and said silicon contaiping gas is SiH( 2. 12 8.

Met hod according to claim1l or claim2;“whereinn silicon is deposited

in the deposition step up to a thickness(t2) corresponding at | east

to one half of the diameter (w) of the hole at the surface. 9.

Met hod acc8r diiethod acedrdingntd caaimcll @i glaith 2,wierain silipon &r depmsitécbin the deposition

See " S M SR Bl SR o

deposi ti on sthee atdhpeunffasened at 750C. 11. Method according to claim

1 or claim2, wherein said deposition step is perfornmed at 20 Torr

to 80 Torr. 12. Method according to claim1 or claim?2, wherein the

t hi ckness 8f MNéthod eecapting e claia i faackirnf2, whereBQirics émthecteposition step a H; bake

substrate is ggwgc#& lé’J rd%ﬁqgfﬁu%g{ov\%ﬂucquredepos' tion step. 13.

Met hod accor Ing to erein said surface
conprises a silicon all oy. 14. Method according to claim1l or claim

2, wherei n'l@.?\hé*héd’%é@o%’mﬁ %rwaiirﬁ qsorsé[zgfﬁr 2, wherein said deposition step is performed at
750°C,

11. Method according to claim 1 or claim 2, wherein said deposition step is performed at
20 Torr to 80 Torr.

12. Method according to claim 1 or claim 2, wherein the thickness of silicon on the
surface of the SOI semiconductor substrate is reduced before andfor after said

deposition step.

13. Method according to claim 1 or claim 2, wherein said surface comprises a silicon

alloy.

14. Method according to claim 1 or claim 2, wherein said surface comprises SiGe.



