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
hi gh quality. Defects of sem conductor substrates can be of very 10
different origin and may occur in the bulk material of wafers or |ayers or

on the surface of a structure. Deficient wafers, |ike wafers or layers with
hol es 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 of a defective wafer, a wafer treatnent of a wafer

surface such as an etchin used to renpve or to
reduce the nunber or theg@PIZrQBB Fd@'fpgcﬂogﬁétﬁ%ﬁ&ﬁ@gg t he wafer surface
Typical etchants are hal ogen bearing conpounds such as HC, HBr, HF,
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perforrred i n inatool for rapid thermal processing (RTP).

Accor di ng Q??"H?RS‘HH‘Q ‘%ﬁﬂ&?(ﬁ‘é‘%f’f’l"ttﬂ”s%lsd%‘ﬁﬁaP‘i‘rm"Eed%'pB'é‘i‘f\ﬁ%PfP"'@?S‘“‘%“' udory Bl, a
def ﬁct i ve suisstrates swithha asryahigh qaslind Defddts Rserfieorduttbesitittates @ai b@Qﬂ'Qzleﬂa]E [ 0250f
et chi a t 0 ver ture us tio

et chaﬁtg aﬁ% %ﬁgo %"dﬁnm %%\gcecé" f Eﬁotn? g@bmartqﬁﬁ Qj“@g?r? &t fa¥%?r°é8’é{% f“feyc’ Al t hough
such net h@tﬂls‘:turédbﬁﬁcent wiferst lireswvaferssir dayees, withohddessarperatehes ah theipsuefaememt  of
the surfagsy oﬁ@é‘?ﬂeErBﬁélngr - &‘ﬁ%t?‘ﬂlﬂ e{xﬁ éﬁgf \ﬁﬁlcrpé(re? %Bpih 'S on QQ»{a?e?'aﬂ@wW def ect

covering of ective S are
| abor i ous PAABPAreNs by 8p HEGieintiem graimpdlynet witahiofor fstherusel | y be r epai red It is
therefore the object of the present invention to pr ovi de a net hod of

| rrpr O\éé Bgrrqs’rgrrg{/qa Jr wrélc? IcB%?ct%%rglrjogtagéefesc%ees t'n\rra er, a wsa?érdtreséynrtgn?%? alcvr?arf]esrI sting

surface such as an etching step or a CMP step can be used to remove or to reduce the
number or the size of defects at or near the wafer surface. Typical etchants are halogen
bearing compounds such as HCI, HBr, Hl, HF, and others. The etchant can aiso be a
fluorine bearing compound such as SFs, or C,F.. Moreover or in addition, it is possible to
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 disciosed in
the document US 6,287,941 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 defects 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 wth a high surface
quality. This object is solved by a nethod of the above nentioned type
wherein the method 5 conprises a deposition step conprising a selective
epitaxi al deposition of silicon on silicon in at |east one hole on the
surface of said sem conductor substrate. The invention nakes it possible to
deposit silicon in said hole to seal or to close said hole selectively with
hi gh-quality nono-crystalline silicon material wherein a formation of 10
pol ycrystalline silicon is avoided |l eading to the effect that the original
hol e di sappears fromthe surface and the resulting repaired surface gets a
hi gh sur f adte tijumkihby defects prdsent ic onqnanhalsémlcbm&w batseatewah 68 rédlle rdpbiegi from
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a part of a side mall of said hole. In this manner, a hole in a silicon
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met hod conprises an etching step applied on the surface of the

sem conductor substrate before the deposition step, said etching step
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an advant ageous enbodi ment of the invention, said deposition step is applied

30 at |east_un th t l.east one h th silicon. In sone
cases, it ?rbglﬁreteéreg é’ﬁﬁ?’g pékheainven%)on sa|8 deposmoﬁ s'ije%gcompvr\aﬂses a selectuve growth of
15  silicon on at least a part of a side wall of said hole. In this manner, a hole in a silicon layer
lying on anather material can be closed by a gradual growth beginning from the side walls of
the corresponding hole. This kind of method is, in particular, of interest for closing large

holes in SOI structures with high-quality silicon.

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 structure 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 result, 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 former hole in 3 the surface of the

sem conductor structure treated with this nmethod is closed so that this

sem conductor structure can be used for further processing. Preferably, said
deposition step is applied at least until the at | east one hole is filled
with 5 silicon. In doing so, the forner hole can be fully renoved 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

et ch-back oxi de containing defects at the surface of said sem conductor
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would result in a gromh of polysilicon. For selective epitaxial growh,
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durabl e sealing of the respective hole. 25 In order to renpve contam nants

fromthe etched surface, it has been shown as
According to a preferred embodiment of the invention, in said selective epitaxial deposition,

etchant and silicon containing gas are used as source gas. HCl as the etchant and SiH,Cl,

15 as the silicon containing gas are especially weil suited material for a high-quality selective
deposition of monocrystalline silicon since the respective source gas highly prevents
nucleation of silicon on oxide surfaces or walls which would resuit in a growth of polysilicon.
For selective epitaxial growth, favorable etchant concentrations are a few % of the total
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 to 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 contamipants from the etched surface, it has been shown as
advantageous to apply a Hz bake at about 650°C, preferably for about 2 minutes, an the
semiconductor 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 to 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 | owtenperature H2 bake leads to an effective renoval of

contam nants but to a low risk of aggloneration of silicon 30 during the
deposition step. it has been shown to be advantageous to perform said
deposition step at about 750C. This deposition tenperature is |ower than
the tenperature used in standard epitaxy processes. 4 That way,

aggl oneration of silicon can be avoided, in particular if SO structures
with thin silicon top layers are treated with the inventive nethod. In a
further enbodi nent of the invention, said deposition step is perfornmed under
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Advantageous embodiments of the invention will be described in the following with respect
to the figures in which

15
Fig. 1 schematically shows a SOI 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 accordance
30  with the present invention.

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



the present invention; and Fig. 7 schematically shows another hole in a

SA -substrate sealed with silicon in accordance 30 with the present
invention. Fig. 1 schematically shows a SO substrate 1 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 wused to

i nprove the surface quality of another sem conductor substrate like a
silicon wafer or any other substrate hgaving on top at |east partially
silicon. In particular, it is not necessary to provide a substrate with an
oxi de layer, as shown in Fig. 1, to apply the inventive idea of 5 repairing
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consists in the exanple shown nalnly of silicon dioxide and is only shown 15
exenpl ari | to illustrate I ea of the invention, wherein jn fact
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the silicoBiGtaneturés. The oxide precipitate of Fig. 1 shall show exenplarily
a "small' defect having a rather small |ateral extension being in the order
of magnitude of the thickness of the silicon |ayer 5 or smaller. 20
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silicon wiiyer 8 afy ektehdVEintd B Bulk RediorSéflthis Sificaii 18yer BEThd nij b SF&dR shéwh t he HF
in Fig. 1 consists in the example shown mainly of silicon dioxide and is only shown
15  exemplarily to illustrate the idea of the invention, wherein in fact considerably more defects
as the one defect shown can be present in or on the silicon layer 5. The oxide precipitate of
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 smalier.

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 6 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
layer 4 underlying the silicon layer 5.

30
Fig. 3 schematically 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 described below wth
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 |ayer 4
underlying the silicon layer 5. 30 Fig. 3 schematically shows the SO
substrate of Fig. 2 after a selective deposition of silicon wusing Selective
Epitaxial Gowmh (SEG wherein the dashed |ines and the direction of arrow 6
A shall denonstrate schematically the pFogress of silicon deposition |eading
to a thickness t2 of the resulting silicon top layer 8. SEGis an epitaxial
deposition process which has the advantage that it will prevent, in 5
general , righadgemenstigte schemaiinallvihe arqendsy of ymoaldbpmlonﬂeadmgamnmﬂkoem tat eri al
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nmono-crystalline silicon. Prior to the SEG step, wet cleaning and in situ H2

bake at about 650C to 800C for about 2 minutes under a reduced pressure,
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wi || be pam,iterhparatures in excess of about 700°C should not be applied durlng H; bake on the
SOl structure 1 to prevent a Si film retraction during SEG. Only in cases in which the film
15  thickness of the silicon layer 5 is higher than 20 nm, the H; bake can be performed at
temperatures up to 850°C or higher. Although in comparison with other conventional H,
bake processes the recommended temperature of the invention for the H; 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 partially
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 HCI 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 SizN4. 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 SiH,Cl; + 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 ranping- 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 t enperature of about 650C to 800C 25 and using for instance HCl as an
etchant and for instance Si H2Cl2 as the Si gaseous precursor and using H2 as
carrier gas, optionally with some gaseous hydrochloric acid to achieve full
selectivity vs. SiQ2 and Si3N4. For an ultra-thin silicon layer 6 with a
thickness t1 in the range of 3 to 10 mm the SEG step shoul d be perforned
at about 750C using for exanple a SiH2CI2 + HCl chem stry to avoid any
severe islands formation during silicon 30 growh. During SEG the growth
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etched hole 7 are buried In the structure "above the oxide surface where no
nucl eation occurs. If the defect shown in Fig. 1 is fully etched away during
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seal ed i f mitihemtofidefectess t2 of the deposited silicon layer is about '/: of
the diameter w of the hole 7.
15 During the SEG deposition step, it can be assumed that the opening of the hole 7 is sealed if
the thickness t, of the deposited silicon layer is about % of the diameter w of the hole 7.
Therefore, a minimum epitaxial thickness t; of about ¥z of the hole 7 diameter w is necessary

in order to seal the opening.

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 SOl 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 SOl 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 little cavity 27 can 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 alsc 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 m ninumepitaxial thickness t2 of about''/2 of the hole 7
dianeter wis necessary in order to seal the opening. 20 Wth 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 |ayer 5 was
affected. The resulting hole 17 in the SO structure 1 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 Fig. 5,
the hole 17 of the SO substrate of Figgs 4 is gradually filled during the
SEG process with silicon. At a certain time of growmh, the hole 17 is

pl ugged and covered with high-quality nono-crystalline silicon wherein a
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few tinmes higher than their exanpl es shown in
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rough si deilie&d.l s. The bottom 39 of the hole 37 is forned by the surface of
the silicon substrate 3 and consists, therefore, of nono-crystalline
15  In the embodiment shown in Fig. 8, the surface 6 of the structure 10 can be smoothed and
straightened by filling the hole 37 in accordance with the present invention using the
Selective Epitaxial Growth of silicon. In the particular case shown in Fig. 6, a HF dip prior
SEG is not necessary but can, for instance if native oxide should be removed from the
bottom 39, 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 aiso 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 side 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

siticon 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 SOI substrate 11 sealed with silicon
in accordance with the present invention. The SOI 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 snoothed and straightened by filling the hole 37 in
accordance with the present invention using the Selective Epitaxial G owh
of silicon. In the particular case shown in Fig. 6, a HF dip prior SEGis
not necessary but can, for instance if native oxide should be renoved from
the bottom 39, be applied. As explained above with reference to Figs. 3 and
5, it is furthernore 20 possible to apply a wet cleaning step before SEG
As al so expl ained above with referencegto 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. During the 25 SEG step, silicon grows on
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resi ddél editick rise Duged 8) de Geatethstrudurecuigh ereengt eeropietdlyoitied evithapeno-4 so
that the Bolhmm &kon consists of silicon dioxide. Consequently, the silicon

growi ng during SEG does not formon the bottom 49 but only on the surface 6
and the exposed side walls 20, 21 of the silicon layer 5 as well as on the
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15  oxidation, CMP and/or silicon etching. Optionally, the final SOI thickness can also be thinned
by an initial reduction of the thickness t, of the silicon top layer 5, for instance by oxidation,
CMP andfor silicon etching prior to HF-dip or SEG, or by a combination of initial and final
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 substrate 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-Si 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 specifications, in



nearly perfect surface of the SO -substrate forned wherein it is possible
that residual little 10 cavities are buried in the treated structure which
are not conpletely filled with nmono- crystalline silicon. In the follow ng,
the thickness of the structures as shown in the Figs. 3, 5 6 or 7 can be
adjusted onto certain requirenments by a reduction of the thickness of the
grown silicon using 15 oxidation, CMP and/or silicon etching. Optionally,
the final SO thickness can also be thinned by an initial reduction of the
thickness t, of the silicon top layer 5, for instance by oxidation, CW
and/or silicon etching prior to HF-dip'r SEG or by a conbination of

initial and final thickness reduction. Furthernore, additional finishing
steps, |like snoothing annealing can be performed on the final structure. 20
Thus, t hePpitiewanibe f"r‘ﬁ?éhﬁ"i”@?’ﬁ @rf &) of arepevrertheubsiGate cap b aaRjedifseh § way cl osi ng
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partially of silicon. The method of ﬁe i nvention can be used to repair
defects in silicon substrates as well as in Sem conductor on Insulator
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quality of a defective sem conductor substrate can be enhanced naking this
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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 Bondi ng (DSB)
Furthernore, the method according the present invention allows repair of
defects occurring in structures produced by the so-called "Smart
Cut(r)"-process. Mirreover, the inventive technology is in particular

advant ageous for repairing deep defects 10 or for closing large holes in a
sem conduct or substrate which can not be repaired or closed using the known
surface snmoot hing methods. 11 Cdains 1. Method of inproving a surface (6)
of a sem conductor substrate (1, 10, 11), said 5 surface (6) conprising at
| east partially silicon, the nmethod conprising a deposition step conprising
a selective epitaxial deposition in at |least one hole (7, 17, 37, 47) at
the surface (6) of said sem conductor substrate (1, 10, 11) an etching step
applied on the surface (6) of the semggmaductor substrate before the
deposition step, said etching step conprising an etch-back of at |east one

defect (2 1 eing. at the surfa 6) of the sem conductor substrate (1,
10, 11) (\/\%e?'e&?a\ogr"gi%w%‘? %F'{?Pe ?633&[’ 2"?5?1‘%”}48@8’ upstrate (1,39, 11y #idat t he (
surface (6). Burfddetit)admpdsing alileest hartially ailicon] thewhethed donspiisielg deposi tion step
COTPT 265 % SBBHIN oy BB SO By lepkBtat 3 BB BB 0% 12 |
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according to one O recedi ng 5, erein sard deposition step is 20
applied at | e88ROSHAR pler: 1Rid glehingsien casmpsisig pR efchbaglyof at feastonp defect(®) | ed wit h
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el ng step SIS Raklp, dvPad R Gk DAgk @ de Containing defect () (2

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 (20, 21) of said hole (7, 17, 37, 47).
15

o

. Method according to one of the preceding claims, wherein said deposition step is
applied at least until the at least one hole (7, 17, 37, 47) is plugged with silicon.

5. Method according to one of the preceding ciaims, wherein said deposition step is
20 applied at least until the at least one hole (7, 17, 37, 47} is filled with silicon.

6. Method according to one of the preceding claims, wherein said etching step
comprises a HF-dip to efch-back oxide containing defect(s) (2) at the surface (8) of
said semiconductor structure (1, 10, 11).
25
7. Method according to one of the preceding claims, wherein in said selective epitaxial

deposition etchant and silicon containing gas are used as source gas.

8. Method according to one of the preceding claims, wherein said etchant is HC! and

30 said silicon containing gas is SiHzCl,.



said sem conductor structure (1, 10, 11). 25 7. Method according to one of
the preceding clainms, wherein in said selective epitaxial deposition
etchant and silicon containing gas are used as source gas. 8. Mthod
according to one of the preceding clains, wherein said etchant is HCl and
30 said silicon containing gas is SiH2A 2. 12 9. Method according to one of
preceding clainms, wherein silicon is deposited in the deposition step up to
a thickness (t2) corresponding at |east to about one half of the dianeter
(w of the hole (7, 17, 37, 47) at theqsurface (6). 5 10. Method according
to one of the preceding clains, wherein prior to the deposition step a H2
bake at about 650C is applied on the sem conductor structure (1, 10, 11).
11. Met hod ac cmletdbmgcd:mmg"te oaé opsrecaithyrires, &ih@fié;n shren & diapSﬁied irda@osi tion

step is perf cf Qtl 9 ant % esg‘ )]E:orresl}é% d| ata} di n h oft { the
precedi ng cl ai 't on s rﬁﬁ% g "8 ut 20
Torr to about rswnater(wv) 011@.6 hMBt(hdd &hé@)ajlthagpurfecﬂ)éﬁé of the precedl ng cl ai ns,

wherein the thickness (t1, t2, t1+t2) 15 of silicon on the surface of the
sem conductor substrate (1, 10, 11) is reduced before and/or after said

deposi B on 4@ eMethﬁqla‘;%E{'Wdﬂ °ﬂ%€b‘P§PW§ec{"&9 daiesorhereia prierde theidegositionistee wher ei n
sai d surface (£HM, 54KER bEQRMS 650 CSé hpiodothe @¥micdRiutlor stidufte¢h, ageondi ng to one

of the preceding clains wherein said surface (6) conprises SiGe.
11. Method according to one of preceding claims, wherein said deposition step is
performed at about 750°C.
10
12. Method according to one of the preceding claims, wherein said deposition step is
performed at about 20 Torr to about 80 Torr.

13. Method according to one of the preceding claims, wherein the thickness (ti, t;, t1+;)
15 of silicon on the surface of the semiconductor substrate (1, 10, 11) is reduced before
and/or after said deposition step.

14. Method according to one of the preceding claims wherein said surface (6) comprises
a silicon alloy.
20
15. Method according to one of the preceding claims wherein said surface (6) comprises
SiGe.





