1 METHOD FOR RECLAIMING A SURFACE OF A SUBSTRATE The invention relates to a method
for reclaiming a surface of a substrate, wherein the sprface, in particular a silicon surface, comprises a
protruding residual topography, in particular resulting from a layer transfer process typically comprising
an ion implantation step, a bonding step and a detachment step. The so-called Smart CutTM process,
illustrated in Figure 1 provides high quality silicon on insulator (S01) substrates. During this process,
two substrates, called a handle substrate 101 and a donor substrate 103, usually a Silicon wafer,
undergo a certain number of process steps to transfer a layer with a given thickness of the donor
substrate 103 onto tMETHOD FDRIRECICAINING ASLRBAGE, Ofc ASUBSERATE 103 is typically
oxidized 105 to later on form the buried oxide layer (BOX) of the SOI structure, and an ion implantation
step is applied to form a predetermined splitting area 107 defining the to-be-transferred layer.
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covereccbinpupgdide09. Upon a mechanical and/or thermal treatment, a detachment of a
semiconductor layer 111 together with the buried oxide layer 113 occurs at the
predetermined splitting area 107 so that the two layers are transferred onto the handle

substrate 101 to obtain the desired silicon on insulator structure 115.

The remaining part 117 of the donor substrate 101, also called the negative, can be recycled

- and again used in the Smart Cut™ type process as a new donor or handle substrate. The .
Smart Cut™ type SOl fabrication process has a significant economic advantage due to the
recycling process. Indeed, the process provides an optimized use of the raw material for

instance silicon wafers.,

The negative has a characteristic topography representing protruding residues 119a and
119b in an edge region, as illustrated in Figure 1, which corresponds to a region where no
layer transfer occurred due to the shape of the edge of the initial wafers 103 and /or 101.
- The surface of the negative 117 between the protruding residues 119a and 119b has a first.
inner region 121 at which detachment occurred to provide the fransferred layer 111 on the -
handle substrate 109 and which has a rather rough surface typically close to 60 — 70 A RMS



The step 123 of the negative 117 typically has a thickness of about 1000-10000 A of silicon, mostly
between 2000 to 3000 A, 100 to 10000 A of silicon c¥<ide and has a width w in the lateral direction of
the order of 1 - 3 mm. Prior to the reuse of the negafive 117 as donor substrate 103 or handle
substrate 101, the surface roughness of the inner region 121 needs to be reduced and the protruding
residual topography 119a & 119b needs to be removed. Methods to do so are, for example, known
from EP 1 156 531 Al and US 7,402,520 B2. Typically, the following process is applied to get rid of the
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front surface of the remainder 117, a chemical mechanical polishing step (CMP) is carried out. Even
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the method for reclaiming a surface of a substrate, wherein the surface, in particular a silicon surface,
comprises a protruding residual topography, in particular resulting from a layer transfer process, and
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effectivipughness in the interior region 121 but also to further remove the step 123 in the direction
~ of the protruding residual topography 119a and 119b. Finally, to obtain a suitable surface
roughness on the front surface of the remainder 117, a chemical mechanical polishing step
(CMP) is carried out.

Even though, it is possible to obtain a recycled substrate with the described reclaiming
process which can be reused in the Smart Cut™ process, it is an object of the present
invention to provide an improved reclaiming process that no longer needs the double-sided
polishing step to reclaim the remainder of the donor substrate. Indeed, the DSP process

~ step has the major disadvantage that, during polishing, up to 10 pm (5 ym on each side of
the substrate} are removed to get rid of the protruding residual topography 119a & 119b.



Advantageously, step b) can comprise a chemical mechanical polishing (CMP). Instead of applying the
DSP method with a total material removal of the ord%lr of 10 pm (5pm on both sides), the invention
only needs a CMP polishing during which only up to*1 pm of material are removed. Due to this limited
material removal, a donor substrate can be reused more often while remaining within SEMI standards
concerning material thickness and geometry. 4 Advantageously, the thickness of the layer with the
filling material can be in a range of 50% to about 150% of the thickness of the first material of the
protruding topology, in particular in a range of 80% to 120% of the thickness of the first material, even
more inﬁartic%lar, can c%rgres ong to the thickness of the first material. In this range of filling material
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topography plays the role of a chemical mask which, due to its chemical properties, prevents the
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this method according to the invention, it is possible to get rid of the double-sided polishing

step.

Preferably, the first material of the protruding residual topography can be in a
monocrystalline phase and the filling material can be in a polycrystalline phase. As with
respect to polishing it does not matter whether the material is in a monocrystalline or
polycrystalline phase, one can take advantage of the faster deposition of a material
deposited in polycrystalline phase'compared to the growth of a crystalline phase. This
renders the method according to the invention even more effective.

Advantageously, step b) can comprise a chemical mechanical polishing (CMP). instead of
- applying the DSP method with a total material removal of the order of 10 ym (5um on both

sides), the invention only needs a CMP polishing during which only up to. 1 um of material
~ are removed. Due to this limited material removal, a donor substrate can be reused more -
| often while remaining within SEMI standards concerning material thickness and geometry.



thus the mask. The process according to this variant can be carried out as a batch process
(concerning depositing of the filling material as well as the removal of the second layer) the backside
of the substrate, thus the side opposite to where theaprotruding topography is present, does not play
any particular role. Advantageously, the second layer removal step can comprise a de-oxidation step
using in particular an HF bath. In the first variant, this leads at the same time to the removal by liftoff of
the filling material present on the protruding topography. By having prevented the deposition of the
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in particular depending on the maximum hei protru topography being related to the ion
implanting process where the energy of the ion defines the depth of implantation. According to a
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filing material on the second material of the protruding topography and on the non-
protruding areas, and removing the second layer to thereby, at the same time, remove the
filling material over the protruding topography. In this embodiment, the second material
which can, for example, be an oxide, thus plays the role of a physical mask. In fact, the
filling material is deposited on all surfaces independent of whether it is of the second

material (oxide) or the first material (silicon).

Advantageously, the substrate can be arranged such that, during the deposition step, the
surface sigie opposite to the surface with the protruding topography remains without a layer
of the filling material. This simplifies the removal of the second layer as it remains at least
partially accessible to the removal agent.

According to a second preferred variant, the protruding topography can comprise a second
layer of a second material, in particular silicon oxide, over, in particular on, the first layer
wherein the filling materiai providing Step can comprise depositing the filling material only on
the non-protruding areas, using the second layer as a mask. Indeed, the filling material
deposition can be selective, depending on the choice of the precursor(s) used in the reactor.
For example, dichlorosilane (DSC: SiH,Cl,), TCS (SiHCls), SiCly can be used to obtain a
selective deposition. In particular, without deposition on the protruding regions covered by
an oxide, whereas deposition is obtained on the non-protrudihg silicon area. In this case, the
- second layer on the protruding topography plays the role of a chemical mask which, due to
its chemical propertiés, prevents the deposition of the filling material on its surface.
Advantageously, this variant can comprise an additional step of removing the second layer,



6 easily recycled by applying a polishing step, in particular a CMP polishing step, to make it ready for
reuse in a Smart CutTM type application. Preferably,_the first material can be in a monocrystalline
phase and the filling material can be in a polycrystallihe phase. As already described above, by
providing a polycrystalline filling layer, the desired structure can be rapidly achieved. Advantageous
embodiments of the invention will be described in detail with respect to the following Figures: Figure 1
illustrates the Smart CutTM process of the prior art, Figures 2a - 2e illustrate a first embodiment
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of the rdraaksitie isfuthed subatyigsitalsnthek side opposite to where the protrudmg topography is
present, does not play any particular role.

Advantageously, the second layer removal step can comprise a de-oxidation step using in
particular an HF bath. In the first variant, this leads at the same time to the removal by lift-
off of the filling material present on the protruding topography. By having prevented the
deposition of the filling material on the backside, the HF bath can attack via the backside
which leads to the desired lift-off and removal of the oxide. In the second variant the
chemical mask that prevented filing material deposition on the protruding regions, can

effectively be removed.

Preferably, during step b) at least a thickness corresponding to the thickness of the first
layer can be removed. Thus, the entire protruding topography is removed and a flat

reclaimed surface obtained.

Advantageously, the material removal can go beyond the region with implantation defects.
Without having to remove as much material as during a double-sided polishing, still the
substrate quality can be brought back to a suitable level so that the substrate can be reused.

Preferably, the material removal can be in a range 2000 — 12,000 A, in particular depending
on the maximum height of the protruding topography being related to the ion implanting
process where the energy of the ion defines the depth of implantation.

According to a preferred embodiment, the method can further comprise an edge polishing
| step to remove an ion implanted region in the chamfered edge area of the substrate. This
. additional step helps to further improve the quality of the reclaimed substrate.

- The invention aiso relates to a substrate according fo claim 15 which comprises a base, an
ion implanted region as well as a non-ion implanted region over the base, in particular in a
edge region of the base, a first layer of a first material on the ion implanted region, and a

~filling layer of a filling material on the non-ion implanted region. Such a substrate can be



Figure 2a illustrates schematically a remainder 21 of a donor substrate which has been used in a layer
transfer process like, for example, the Smart CutTM process described further above in relation to
Figure 1. The remainder 21 illustrated in Figure 2a actually corresponds to the negative 117 illustrated
in Figure 1. The reminder 21 thus comprises a base layer 23, like for example silicon or germanium.
The surface in the edge region of the base layer 23 carries a protruding topography 25a and 25b. Like
already disclosed in the introduction, this protruding residual topography 25a, 25b is the result of
non-transdeiereppciedivg plIgiRglaeEmeRifg Seiplhn \WafesaIep A RPN e resivakihe
protrudin té)p raphy in this embodiment comprises a step-like residual first layer 27, here silicon or
germanﬁ%ﬁ grfaq'afé)'é%%%q ?ﬁﬂ%ret&oﬁlm“é%'&@'or a germanium oxide. The second layer also

extends over the side edge 31 of the base 23 and the backside 33 surface, thus opposite to the side

with thepratruding residual 7 topoara 25a, 25b. Finally. a predetermined splitting areg 35, formed
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protruding portions 25a, 25b but also on the protruding portions 25a, 25b as well as on the side of
base 23. In this embodiment, the filling material is, however, not provided on the backside 33 of base

23. For Agikadeass 2 dodifbatsiifaROrdetRasmskl icABeth lisigimatarialpees is glicon.

It can b? ﬂe\%‘?sit d using a CVD process based on silicon precursors such as silanes (Sil1-14,
Si21-16'0"4RE ifﬁWﬁeﬁlaterial layer 37 will be removed together with the protruding first layer 27 later
during the process, so that there is no need to provide an epitaxial growth. To speed up the reclaiming

process comp%{ed t?iﬁu@?&%cr}ﬁt ine or %Qnaxml deg% gh%n Porocers[s, the CVD process is carried out
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chosen such that its polishing properties correspond to the ones of the first material. This is in
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this context, paolishing of the filling material and the protruding resi topography 25a and 25b occur

substantially @fifelayerefitiasoranderindiety agha physigalaskedifface after polishing enables a

wafer bonding to be carried out. Nevertheless, using a touch-polish or a mirror-polish may further

reduce the rogﬁfff]{nesa In ;%his embodiment, the thickness of the polysilicon material layer 37 essentially
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represent 5086 actieahltalahdsR% of the first layer 27 so that the advantages of the method as
described later on can be achieved.

- Figures 2a — 2e illustrate a first embodiment according to the invention, wherein the oxide

layer of the remainder is used as a physical mask.

Figure 2a illustrates schematically a remainder 21 of a donor substrate which has been used
in a layer transfer process like, for example, the Smart Cut™ process described further
above in relation to Figure 1. The remainder 21 illustrated in Figure 2a actually corresponds
to the negative 117 illustrated in Figure 1.

The reminder 21 thus comprises a base layer 23, like for example silicon or germa}aium.
The surface in the edge region of the base layer 23 carries a protruding topography 25a and
25b. Like already disclosed in the introduction, this protruding residual topography 25a, 25b
“is the result of non-transferred parts due to the edge geometry of the wafers comprising a
chamfered region. The protruding topography in this embodiment comprises a step-like
residual first layer 27, here silicon or germanium and a second layer 29, here a silicon oxide
~ or a germanium oxide. The second layer also extends over the side edge 31 of the base 23
and the backside 33 surface, thus opposite to the side with the protruding residual



Figure 2c illustrates the result of the subsequent process step which consists in removing the second
layer 29 on the protruding topography, on the side 3:} and on the backside 33. This leads, at the same
time, to the removal of the filling material layer portions 39, 41 8 provided on the second layer in the
first and second protruding topography region 25a and 25b as well as on the side 31 of the base 23.
The removal of the second layer can be achieved by a de-oxidation step, when the second layer is
silicon oxide. An HF bath is used to remove the oxide. The HF bath leads to the consumption of the
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remainspbplace. As mentioned above, the filling material layer has not been provided on the backside
33 of substrate 21 so that the HF solution can effectively attack the oxide of the second layer 29.

Instead of attacking the oxide via the backside, it is of course also possible to let the acid attack via the
side, in vp R Inedsstephilsisirated i igdreabathe asethpd foo rdsiakiioptha s wiase afshbstrate &dde of
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topography and the polysilicon filling material layer 37 positioned between rotruding portions 25a,
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25b. D%in%%hééagpiome g}ﬁterial is also removed from the lateral edge 43 and on the chamfered
portion B ety E e structure obtained after edge polishing is illustrated in Figure 2d. Then

a polishing step, preferably a chemical mechanical polishing (CMP) step is applied to remove layer 37
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silicon. It can be deposited using a CVD process based on silicon precursors such as
silanes (SiHs, SizHs, ...) The filling material layer 37 will be removed together with the
protruding first layer 27 later during the process, so that there is no need to provide an
epitaxial growth. To speed up the reclaiming process compared to a' monocrystalline or
epitaxial deposition process, the CVD process is carried out such that an amorphous or

polycrystalline layer is deposited.

The nature of the filling material 37 is chosen such that its polishing properties correspond to
the ones of the first materiéi. This is in particular the case when the filling material and the
first material are of the same chemical nature. In this context, polishing of the filling materiat
and the protruding residual topography 25a and 25b occur substantially at the same removal
rate. Thereby, the planarity of the surface after polishing enables a wafer bonding to be
“carried out. Nevertheless, using a touch-polish or a mirror-polish 'may further reduce the

roughness.

In this embodiment, the thickness of the polysilicon material layer 37 essentially corresponds
to the one of the step-forming first layer 27. The thickness of layer 37 shall at least represent
50% and at most 150% of the first layer 27 so that the advantages of the method as
.described later on can be achieved. ' |

Figure 2c illustrates the result of the subsequent process step which consists in removing
_ the second layer 29 on the protruding topography, on the side 31 and on the backside 33.
~ This leads, at the same time, to the removal of the filling material layer portions 39, 41



During the polishing step, actually not only layer 37 and the remaining part of the stepped first layer 27
are removed but the material removal goes beyond both layers to thereby also remove an area of
base 23 which carries defects due to the ion implantgtion. In total, a layer thickness of about 2000-
12000 A is removed. 9 The method according to the first embodiment has the advantage that a
reclaimed substrate 47 can be achieved which fulfills all the standards for re-use in a semiconductor
process, like the Smart CutTM process. Compared to the prior art, no double-sided polishing is
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re-used for a much higher number of cycles before it becomes too thin. In addition, the geometry of
the sub<PR@SiNELAR ARG Alds R gTtHe 8R$8c23at which bonding will occur, can be kept constant.

Figures 3a - 3e illustrate a second embodiment of the inventive method for reclaiming a surface of a
substrate, wherein the_ surface, in particular a silicon surface, comprises a protruding residual
topooranh FONEGE S8 A o IS DL R ey Ph.e, ErERA CHL M) R e agon
Figure Jday&utsaiiiconFigide. AT - destbriistiosedf wubstiate: Zhaodids. e[€hee ki withiHeadotdehe
repeate i, i ik, bu k ' iption, of Figure 2a. The difference hetween
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processfiligeneaienakhberes thenpelhiieana gepesiedvas e Juatniding lopicarapdfiideg et 2837
was presitA¥esidee FAE AN RTIRE AinG HRaRHRE ARGS9 JS IR AERAAF DR IHIMSNPBPRSEs a

process wherein the second layer 29, thus the oxide layer, plays a different role. In the second
embodifRAE VEle 134 @tfesied by fae R &Rtk Andemaing i ®i86Rg deposition of the filling material 51,

again polycrystalline silicon, the deposition only occurs on silicon terminated surfaces, thus directly on
base 23 between the protrudi reas 25a, 25b. Figyre 3b therefore only illustrates the filling material
o1 direcs DI TP NEL AR g RSl e 1o OPL R RG de0 5 e AR B rcon
precurseubsiiteteidy seldbatthecbsittutisn daneifmttivebsitize HES)xidEi6H hoHetdnd ldgagantly,
illustrated._in, Fj ' . | 9.in t ing reqi d.25h, as well
2o on 1 eae A e e LT aaaAE s B B TR A TR e el
embodiattankntia thiegidrtdrinlichaense it dathte heteasural thahatleasbag@dXf the side of the
substrate has the oxide of the second layer on the surface.

After the lift-off, the base 23, the first layer 27 of the protruding topography and the
polysilicon filling material layer 37 positioned between the protruding portions 25a, 25b
remain like shown in Figure 2c. '

As a next step, an edge polishing, like used in the prior art, is carried out to remove, at least
partially, the stepped first layer 27 of the protruding topography 25a, 25b. During this step
some material is also removed from the lateral edge 43 and on the chamfered portion 45 on
the backside. The structure obtained after edge polishing is illustrated in Figure 2d.

‘Then a polishing step, preferably a chemical mechanical polishing (CMP) step is applied to
remove layer 37 together with  the remaining first layer 27 to obtain a reclaimed donor
- substrate 47 ready for reuse in a layer transfer process, like the Smart Cut™ process, like
illustrated in Figure 2Ze.

During the polishing step, actually not only layer 37 and the remaining part of the stepped

first layer 27 are removed but the material removal goes beyond both layers to thereby also

remove an area of base 23 which carries defects due to the ion implantation. In total, a
- layer thickness of about 2000 — 12000 A is removed. ' '



10 Subsequently, an edge polishing like in the first embodiment is carried out removing a part of the
first layer 27 and material from the lateral edge 43 ag well as the backside in the chamfered region 45
of base 23. Finally, a CMP polishing step is carried dut to obtain the final reclaimed substrate 53 as
illustrated in Figure 3e. The edge polishing and CMP steps correspond to the ones of the first
embodiment, the description thereof is therefore incorporated by reference. Compared to the first
embodiment, the second embodiment has the advantage that no lift-off process step needs to be
carried out, as the filling material 51 is only deposited directly on the base 23 in the non protruding

areas. Thus, during the depositing process alsg the backside of substrate 21 can be exposed to the
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polishing with its material removal of‘at least 10 pm can be replace chemical mec _a’nlcal
polishin%@&@%m@tgg pfatepsubstaieyvdd rarisylascranaatiemiihepswiassuiprich kesdirdavltional
advantagi ot shepd i ltBHE A, be increased as the wafers can be recycled in a batch type
process. In Figures 1 to 3, the edge region is not illustrated true to scale compared to the entire
substrate 21, 101, 103. For illustrative purposes only to show the impact of the geometry of the edge
leading Figoresti@ansieseedinsgatesa tbectmndaeddiagat sistind kradnapeearnied iforreiaagapied

way. 1%ucr4§<':ne"sof a substrate, wherein the surface, in particular a silicon surface, comprises a
protruding residual topography.

Figure 3a again illustrates the substrate 21 to be reclaimed, as already illustrated in Figure
2a, but also in Figure 1. The description of substrate 21 and its elements will thus not be
repeated again in detail, but reference is made to the description of Figure 2a.

The difference between the first and second embodimeh{s is that the filling material is
deposited using a different kind of process. Whereas in the first embodiment a process was
chosen during which the filling material 37 was present over the entire substrate 21, except
the backside 33, the second embodiment proposes a process wherein the second layer 29,
thus the oxide layer, plays a different role. [n the second embodiment, the oxide layer 29 is
a chemical mask so that during deposition of the filling material 51, again polycrystalline
silicon, the deposition only occurs on silicon terminated surfaces, thus directly on base 23
between the protruding areas 25a, 25b.

Figure 3b therefore only illustrates the filling material 51 directly on the base 23. This kind of
deposition is achievable using a CVD process based on silicon precursors alfowing
- selective deposition such as dichlorosilane (DCS), SIHCIs, SiCl.

Subsequently, illustrated in Figure 3c, the oxide of the second layer 29 in the protruding
regions 25a and 25b, as well as on the edge 31 and the backside 33 of the base 23 is
removed using an HF bath, like in the first embodiment. The filing material 51 as well as the
first layer 27 remain on base 23. | '



1.Method for reclaiming a surface of a substrate, wherein the surface, in particular a silicon surface,
comprises a protruding residual topography, in parti%flar resulting from a layer transfer process,
comprising at least a layer of a first material like silicon, with the steps of: a) providing a filling material,
in particular silicon, in the non-protruding areas of the surface of the substrate, and b) polishing the
surface, wherein the filling material and at least a part of the protruding residual topography are
polished simultaneously during polishing step b). 2.Method according to claim 1, wherein the first
material and the filling material are such that the polishing in step b) occurs substantially at the same
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of the first layer 27 and material from the lateral edge 43 as well as the backside in the
chamfered region 45 of base 23. Finally, a CMP polishing step is carried out to obtain the
final reclaimed substrate 53 as illustrated in Figure 3e. The edge polishing and CMP steps
correspond to the ones of the first embodiment, the description thereof is therefore

incorporated by reference.

Compared to the first embodiment, the second embodiment has the advantage that no lift-off
process step needs to be carried out, as the filling material 51 is only deposited directly on
the base 23 in the non protruding areas. Thus, during the depositing process also the
backside of substrate 21 can be exposed to the precursors, as anyway no deposition will
occur on the oxide present on the backside. Thus, a batch type process can be used in
which a plurality of substrates can be treated at the same time. In contrast thereto, in the
first embodiment, the backside needs to be protected to remain free of the deposited layer.
The necessary masking of the backside can be realized using a single wafer processing

tool, in which the substrate is positioned on a substrate holder.

While the second embodiment has the same advantages compared to the first one, namely
- that no double-sided polishing with its material removal of at least 10 pym can be replaced by
a simple chemical mechanical polishing so that less material is removed during reclaiming
(only up to about 1um), it has the additional advantage that the throughput can be increased

as the wafers can be recycled in a batch type process.

In Figures 1 to 3, the edge region is not illustrated true to scale compared to the entire
substrate 21, 101, 103. For illustrative purposes only to show the impact of the geometry of
the edge leading to non transferred regions, the chamfered regions is indeed represented in

an exaggerated way.



4. Method according to one of claims 1 to 3, wherein step b) comprises a chemical mechanical
polishing (CMP). Method according to one of claims_] to 4, wherein the thickness of the layer with the
filling material is in a range of 50% to 150% of the thickness of the first material, in: particular in a
range of 80% to 120% of the thickness of the first material, even more in particular corresponds to the
thickness of the first material. Method according to one of claims 1 to 5, wherein the protruding
topography comprises a second layer of a second material, in particular Si02 over, in particular on, the
first layer and wherein step a) comprises: 12 a.i. depositing, in particular in a reactor using a silicon
precursor, even more in particular silane (SiH4), t@tafitiag material on the second material of the
protruding topography and the non-protruding areas, a-il. removing the second layer and thereby at
the same time the filling material over the protruding topography. 7. Method according to claim 6,
whereintthe dBthestdfos secipigdagsackutfacdwring sidpstiatehavbereinetbil swipesitintparticglaface
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of claims 1 to 5, wherein the pro ng topography comprises a'second layer of a second material, in

particular S1622¥GEraRsIarRIGEs S CorBRiising -l laast @Havemoka fiest contpriadike silicon, with
the steps of:

a) providing a filling material, in particular silicon, in the non-protruding areas of the

surface of the substrate, and
b) polishing the surface,

wherein the filling material and at least a part of the protruding residual topography are
polished simultaneously during polishing step b).

2. Method according to claim 1, wherein the first material and the filling material are such
that the polishing in step b) occurs substantially at the same removal rate.

3. Method according to claim 1 or 2, wherein the first material is in a monocrystalline
phase and the filling material in a polycrystalline phase.

4. Method according to one of claims 1 to 3, wherein step b) comprises a chemical
mechanical polishing (CMP).

5. Method according to one of claims 1 to 4, wherein the thickness of the layer with the
filing material is in a range of 50% to 150% of the thickness of the first material, irr
particular in a range of 80% to 120% of the thickness of the first material, even more in
particular corresponds to the thickness of the first material.

6. Method according to one of claims 1 to 5, wherein the protruding topography
comprises a second layer of a second material, in particular SiO2 over, in particular on,
the first layer and wherein step a) comprises: | -



a.l. depositing, in particular in a reactor using a silicon precursor allowing selective deposition, even
more in particular dichlorosilane (S1H2C12), the fillipng material only on the non-protruding areas,
using the second layer as a mask. 9. Method according to claim 8, further comprising a step a.2. of
removing the second layer. 10. Method according to one of claims 6 to 9, wherein step a.ii or step a.2.
comprises a de-oxidation step using in particular a HF bath. 11. Method according to one of claims 1
to 10, wherein during step b) at least a thickness corresponding to the thickness of the first layer is
removed. 12 Miethddpaatiniginin tpattduldrl invberedctonringngied Bjlidhe maiciigoicreoral gres heyond

a region with implantation defects. Method.according to one of claims 1 to 13 further
comprising an ed eaﬁ(’)(ﬁ%l fngSi?QS tééﬁelllr%)()vettzgllr(\e ic};ﬁ'ﬂﬁprgﬁ%ﬂ e&gn eascff%’%?zﬂé‘& 5'8 gFeg"af the
substrate. 15. Subptedtadingriopsurgphysss] treionnmppidmididgegmasas well as a non ion implanted

region over the base, in particular in an edge region of the base, a first layer of a first material on the

ion implanted region, and a filling layer of a filling material on the non ion implanted region,
a.ii. removing the second layer and thereby at the same time the filling material over

the protruding topography.

7. Method according to claim 6, wherein the substrate is arranged such that during step
a.i. the surface side opposite to the surface with the protruding topology remains

without a layer of the filling material.

8. Method according to one of claims 1 to 5, wherein the protruding topography
comprises a second layer of a second material, in particular SiO2, over, in particular

on, the first layer and wherein step a} comprises:

a.1. depositing, in particular in a reactor using a silicon precursor allowing selective
deposition, even more in particular dichlorosilane (SiH:Cly), the filling material
only on the non-protruding areas, using the second layer as a mask.

9. Method according to claim 8, further comprising a step a.2. of removing the second

layer.

10. Method according to one of claims 6 to 9, wherein step a.ii or step a.2. comprises a de-

oxidation step using in particular a HF bath.

.1 1. Method aCcording to one of claims 1 to 10, wherein during step b) at least a thickness

corresponding to the thickness of the first layer is removed.

12, Method according to claim 11, wherein, during step b), the material removal goes

beyond a region with implantation defects.

13. -Method according to claim 11 or 12, wherein the material removal is in a range 2000 A
to 12000A. ' '



wherein the first material is in a monocrystalline phase and the filling material in a poly crystalline

phase.

14.

15.

13

Method according to one of claims 1 to 13 further comprising an edge polishing step to

remove an ion implanted region in a chamfered edge area of the substrate.

Substrate comprising a base, an ion implanted region as well as a non ion implanted
region over the base, in particular in an edge region of the base, a first layer of a first
material on the ion implanted region, and a filling layer of a filling material on the non
ion implanted region,

wherein the first material is in a monocrystalline phase and the filling material in a poly

crystalline phase.





