Epitaxially coated silicon wafer and nmethod for producing epitaxially
coated silicon wafers The invention relates to an epitaxially coated
silicon wafer 5 and a nethod for producing epitaxially coated silicon
wafers. Epitaxially coated silicon wafers are suitable for use in the

sem conductor industry, in particular for the fabrication of |arge scale
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15 *
According to the prior art, a silicon wafer can be produced by
a process sequence of separating a single crystal of silicon
into wafers, rounding the mechanically sensitive edges,
carrying out an abrasive step such as grinding or lapping
20 followed by a polishing. EP 547894 Al describes a lapping
method; grinding methods are claimed in the applications
EP 272531 Al and EP 580162 Al.

The final flatness is generally produced by the concluding
25 polishing, which may be preceded, if appropriate, by an etching
step for removing disturbed crystal layers and for removing
impurities. A suitable etching method is known from
DE 19833257 Cl1, by way of example. While the traditional
single-side polishing methods generally lead to poorer plane-
30 parallelisms, polishing methods acting on both sides ("double-
side polishing") make it possible to produce silicon wafers

with improved flatness.

In the case of polished silicon wafers, an attempt is
35 accordingly made to achieve the required flatness by suitable

'processing steps such as grinding[ lapping and polishing.
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On the other hand, DE 19938340 C describes providing a nonocrystalline
silicon wafer with a layer grown in nonocrystalline fashion and made of
silicon with the sane crystal orientation, a so-called epitaxial coating,
on which 5 electronic conponents are apﬁlied | ater. Those epitaxially
coated silicon wafers have certain advantages over silicon wafers nade of
honogeneous material, for exanple the prevention of a charge reversal in
bi polar CMOS circuits followed by the short circuit of the conponent
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15 According to the prior art, epitaxially coated silicon wafers
are produced from suitable preliminary products by means of a
process sequence of removal polishing - final polishing -

cleaning - epitaxy.

20 DE 10025871 Al discloses for example a method fbr producing a
silicon wafer with an epitaxial layer deposited on the front
side, saild method comprising the following process steps:

(a) a removal polishing step as sole polishing step;
(b) (hydrophilic) cleaning and drying of the silicon wafer;

25 (c) pretreatment of the front side of the silicon wafer at a
temperature of 950 to 1250 degrees Celsius in an epitaxy.
reactor; and
(d) deposition of an epitaxial layer on the front side of the
pretreated silicon wafer.

30
It is customary, in order to protect silicon wafers from

particle loading, to subject the silicon wafers to a

hydrophilic cleaning after polishing, in accordance with step

(b) in the above process sequence. Said hydrophilic cleaning
35 produces a native oxide which is very thin (approximately

0.5-2 nm, depending on the type of cleaning and measurement) .



0.5-2 nm depending on the type of cleaning and neasurenent). 3 The native
oxide is renoved in the course of a pretreatnent in the epitaxy reactor in
accordance with (c) usually in a hydrogen atnosphere. This pretreatnment
step is also known to the person skilled in the art by the term"H2 bake".
5 1n a second step, |likew se provided as a pretreatnment step before the
act ual deposition of the epitaxial layer, the surface roughness of the
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15 Often, besides HC1l, a silane source, for example silane (SiH,),
dichlorosilane (SiH,Cl,), trichlorosilane (TCS, SiHCl,) or
tetrachlorosilane (SiCl,), preferably trichlorosilane, is also
added to the hydrogen atmosphere in an amount such that silicon
deposition and silicon etching removal are equilibrium. Both

20 reactions proceed at a sufficiently high reaction rate,
however, so that silicon on the surface is mobile and the

surface i1s smoothed and defects are removed on the surface.

The silicon wafer that has been pretreated in this way

25 subsequently acguires an epitaxial lavyer.

Epitaxy reactors, which are used in particular in the
semiconductor industry for the deposition of an epitaxial layer
on a silicon wafer, are described in the prior art.

30
During all coating or deposition steps, one or more silicon
wafers are heated by means of heating sources, preferably by ,
means of upper and lower heating sources, for example lamps or
lamp banks, and subsequently exposed to a gas mixture,

35 comprising a source gas (silanes), a carrier gas (e.g.

hydrogen) and, if appropriate, a doping gas (e.g. diborane).

A susceptor, for example made of graphite, SiC or gquartz in the



35 conprising a source gas (silanes), a carrier gas (e.g. hydrogen) and,

if appropriate, a doping gas (e.g. diborane). A susceptor, for exanple made
of graphite, SiC or quartz in the 4 deposition chanber of the epitaxy
reactor, serves here as a support for ghe silicon wafer. During the
deposition of the epitaxial layer, the silicon wafer rests on the
susceptor or in mlled-out portions of the susceptor in order to ensure a
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~alterations to the susceptor. 20 In epitaxy it is customary, after one or
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15 epitaxial layer thickness regularity. The uniformity of the
layer thickness can be optimized by various measures, for
example by altering the gas flows (H;, SiHCl;), by incorporating
and adjusting gas inlet devices (injectors), by changing the
deposition temperature or alterations to the susceptor.

20
In epitaxy it is customary, after one or more epitaxial
depositions on silicon wafers, to carry out an etching
treatment of the susceptor without a substrate, in the course
of which the susceptor and also other parts of the process

25 chamber are freed of silicon deposits. This etch, using
hydrogen chloride (HCl), for example, is often already carried
out after the processing of a small number of silicon wafers
(1-5), in the case of single wafer reactors, and is not carried
out in part until after the processing of more silicon wafers

30 (10-20) in the case of depositing thin epitaxial layers.

It has been shown in the prior art that some of the epitaxially
coated silicon wafers have a significantly poorer local
flatness in the edge region. Thus, by way of example, if an

35 etching treatment of the susceptor is carried out after 4
epitaxial depositions in each case, it may be observed that in
each case one of the silicon wafers that are epitaxially coated

between two susceptor treatments exhibits a significantly



coated silicon wafers have a significantly poorer |local flatness in the
edge region. Thus, by way of exanple, if an 35 etching treatnent of the
susceptor is carried out after 4 epitaxial depositions in each case, it
nmay be observed that in each case one pf the silicon wafers that are
epitaxially coated between two susceptor treatnents exhibits a
significantly 5 poorer local flatness in the edge region, which in this
‘case has the conse uggce t hat , 25% of t he egitaxially coated silicon
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15 The edge geometry is usually gquantified by specifying one or
more edge roll-off parameters which usually relate to the total
thickness of a silicon wafer or to the edge geometry of its
front and/or rear side and which can be used to characterize
the customarily observed decrease in the thickness of the
20 silicon wafer in its edge region or the flatness of front
and/or rear side of the silicon wafer likewise in its edge
region. One method for measuring the edge roll-off of silicon
wafers is described in Jpn. J. Appl. Phys. vol. 38 (1999),
pp. 38-39.
25 ]
Edge roll-off parameters referring to the thickness of a
silicon wafer can be determined by means of the topography
measuring system NanoPro NP1 from KLA Tencor, by way of
example, by firstly calculating 360 radial cross sections with
30 a spacing of 1° of the entire map (topography, "Wafer Map") of
a silicon wafer, starting in the center of the wafer. The cross
sections are usually divided into 4 sectors 82 to S5 (90°
sectors in each case) and all 90 radial cross sections are
averaged for each sector. A matched third order reference line
35 {("best fit") is calculated for a range of a distance of R-5 mm
to R-35 mm from the edge of the wafer. Finally, the fourfold
symmetry of the edge roll-off is averaged out (by averaging

over all the radial thickness cross sections), and an R30-1 mm



exanple, by firstly calculating 360 radial cross sections with 30 a spaC|ng
of 1 of the entire map (topography, "Wafer Map") of a silicon wafer,
starting in the center of the wafer. The cross sections are usually
divided into 4 sectors S2 to S5 (90 seetors in each case) and all 90
radi al cross sections are averaged for each sector. A matched third order
reference line 35 ("best fit") is calculated for a range of a distance of
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Howevgr, average edge roll-off 15 values are always considered in the
context of the present invention. In the case of silicon wafers which are
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15  values are always considered in the context of the present

invention.

In the case of silicon wafers which are polished and
subsequently epitaxially coated in accordance with the prior

20 art, the R30-1 mm edge roll-off parameter referring to the
thickness of the silicon wafer has a magnitude of 100 nm or
higher. By way of example, the following values were determined
for a silicon wafer epitaxially coated in accordance with the
prior art: an R30-3 mm of -42 nm, an R30-2 mm of -105 nm and an

25 R30-1 mm of -304 nm.

Therefore, the object of the invention was to provide a method
for epitaxially coating silicon wafers which on the one hand
makes a higher yield possible and on the other hand makes it

30 possible to produce epitaxially coated silicon wafers with a
low edge roll-off.

The object of the invention is achieved by means of a method
for producing epitaxially coated silicon wafers, in which a

35 multiplicity of silicon wafers which are polished at least on
their front sides are provided and successively coated
individually in each case in an epitaxy reactor by a procedure

in which a respective one of the silicon wafers provided is



prior art: an R30-3 mmof -42 nm an R30-2 mmof -105 nmand an 25 R30-1
mm of -304 nm Therefore, the object of the invention was to provide a
method for epitaxially coating silicon wafers which on the one hand nakes
a higher yield possible and on the other hand nakes it 30 possible to
produce epitaxially coated silicon wafers with a |ow edge roll-off. The
obj ect of the invention is achieved by means of a method for producing
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their front side are provided.

15
For this purpose, a silicon single crystal produced according
to the prior art, preferably by crucible pulling according to
Czochralski, is separated into a multiplicity of silicon wafers
by means of known separation methods, preferably by wire sawing

20 with free ("slurry") or bonded grain (diamond wire).

Furthermore, mechanical processing steps are effected, such as
sequential single-side grinding methods (SSG), simultaneous
double-side grinding methods (double-disk grinding", DDG) or
25 lapping. The edge of the silicon wafer including optionally
present mechanical markings such as an orientation notch or an
essentially rectilinear flattening of the silicon wafer edge
("flat"), is generally processed as well (edge rounding "edge-
notch-grinding") .
30
Chemical treatment steps comprising cleaning and etching steps

are additionally provided.

After the grinding, cleaning and etching steps, the surface of
35 the silicon wafers is smoothed by removal polishing. In the

case of single-side polishing (SSP), silicon wafers are held

during processing on the rear side on a carrier plate by means

of cement, by vacuum or by means of adhesion. In the case of



Furt hernore, nechani cal processing steps are effected, such as sequenti al
singl e-side grinding nethods (SSG, sinultaneous double-side grinding

met hods (doubl e-di sk grinding”, DDG or 25 |lapping. The edge of the silicon
waf er including optionally present nmeckani cal markings such as an
orientation notch or an essentially rectilinear flattening of the silicon
wafer edge ("flat"), is generally processed as well (edge rounding "edge-
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the literature.
15
After polishing, the silicon wafers are subjected to a
hydrophilic cleaning and drying according to the prior art. The
cleaning may be performed either as a batch method with
simultaneous cleaning of a multiplicity of silicon wafers in
20 baths, or by spraying methods or else as a single wafer

process.

The silicon wafers provided are preferably wafers made of
monocrystalline silicon, SOI ("*silicon-on-insulator") wafers,

25 wafers having a strained silicon layer ("strained silicon") or
sSOI ("strained silicon-on-insulator") wafers. Suitable methods
for producing SOI and sSOT wafers such as e.g. SmartCut and
methods for producing wafers having strained silicon layers are

disclosed in the prior art.

30
The actual epitaxial coating of a silicon wafer is preceded in
each case by a treatment of the silicon wafer comprising a
treatment of the silicon wafer under a hydrogen atmosphere and
a treatment of the silicon wafer with an etching medium.

35

The pretreatment under a hydrogen atmosphere is preferably
effected at a hydrogen flow rate of 0-100 slm (Standard Liter



cl eaning may be perforned either as a batch nmethod with sinultaneous
cleaning of a nmultiplicity of silicon wafers in 20 baths, or by spraying
nmet hods or else as a single wafer process. The silicon wafers provided are
preferably wafers nade of nonocrystalline silicon, SO
("silicon-on-insulator") wafers, 25 waféeers having a strained silicon |ayer
("strained silicon") or sSAO ("strained silicon-on-insulator") wafers.

Sui tabl e nethods for producing SO and sSO wafers such as e.g. Snart Cut
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disclosed in the prior art. 30 The aﬁt al epitaxial coating of a Silicon
wafer is %r 4Pt hickt G s el sy Paker eat ment of the silicon wafer

conprising a treatnent of the silicon wafer under a hydrogen atnosphere
and a treatnent of. the silicon er w.th et.chi medi um, 35
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5-20% by vol une, _such that the renoval rate during the etching treatnent

i s 0.01- PLRFAET HEL I HYIregeam ST Ith@h piosgén Prekeraidy s
pref er ably-pE A, shdnumpardudiiledty dieefemniia]l 3Hxte0 Blviing the etching

treatment is 0.01-0.2 um/min (HC1l etch).

15 In this case, the hydrogen flow rate is preferably 0-100 slm,
particularly preferably 30-60 slm.

The pretreatment with addition of hydrogen chloride is
preferably effected for 0-120 s.

20 '
The height of an epitaxial layer that is to be grown later can
bé set by the duration of this pretreatment with the etching

medium.

25 The etching treatment additionally gives rise to mass
displacements on the rear side of the silicon wafer to be
epitaxially coated as a result of silicon being etched away at
one location and silicon being deposited at another location on
the rear side of the silicon wafer.

30
If the initial geometry of the silicon wafer has an edge roll-
off after polishing, it is possible, by a suitable choice of
the treatment duration with the etching medium, to apply an
elevation on the rear side of the silicon wafer which at least

35 partly compensates for said edge roll-off, to be precise at
those locations on the rear side of the silicon wafer at which
native oxide was removed by the pretreatment with hydrogen.

This is done before the actual deposition of the epitaxial



The pretreatnment with addition of hydrogen chloride is preferably effected
for 0-120 s. 20 The height of an epitaxial layer that is to be grown |ater
can be set by the duration of this pretreatment with the etching medium
25 The etching treatment additionally giyes rise to mass displacenments on
the rear side of the silicon wafer to be epitaxially coated as a result of
silicon being etched away at one |ocation and silicon being deposited at
another |location on the rear side of the silicon wafer. 30 If the initial
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5 HCl et mm@lﬁ@@f reePgFatiey ontthe egod 1w wld &3 GE smnm to apply
an elevation of 120 nmat a distance of 2 mmfromthe edge on the rear
side of the silicon wafer, which practically corrpl etely c ﬁensat es for
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as a result of its pretreatment.

15 The R30 values for distances of 1 mm, 2 mm and 3 mm from the
edge of the silicon wafer to be epitaxially coated are
preferably known, so that the duration and flow rates during H,
bake and HCl pretreatment can be chosen such that the roll-off
which the silicon wafer has after polishing is preferably at

20 least partly compensated for at a distance of 1 mm from the
edge of the silicon wafer. This may have the effect that at
distances of 2 mm and 3 mm from the edge of the silicon wafer,
there is applied on the rear side thereof a higher silicon
layer than is necessary on account of the original R20 and R30

25 'values, that is to say that the R30-2 mm and R30-3 mm
parameters change their sign, that is to say that a roll-up

rather than a roll-off arises at these positions.

Moreover, it 1s possible and also preferred to overcompensate
30 for the edge roll-off at R-1 mm during the pretreatment in the
epitaxy reactor, so that at R-1 mm, too, a roll-up arises and

the R30-1 mm becomes positive.

During the pretreatment of the silicon wafer in the epitaxy
35 reactor, flow rates and treatment durations are preferably .
chosen such that a roll-off at R-1 mm is at most 10 nm (in

terms of magnitude) and a roll-up is likewise at most 10 nm.



15 The R30 values for distances of 1 mMm 2 mmand 3 mmfromthe edge of
the silicon wafer to be epitaxially coated are preferably known, so that
the duration and flow rates during H2 bake and HCl pretreatnent can be
chosen such that the roll-off which the.silicon wafer has after polishing
is preferably at 20 | east partly conpensated for at a distance of 1 mmfrom
the edge of the silicon wafer. This may have the effect that at distances
of 2 mmand 3 nmfromthe edge of the silicon wafer, there is applied on

I
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waf er. For_ thi ppse, si |l ane_ sour,ce as source gas, i s added to
hydr ogen &5 %@?%j%%é&%fofpeﬁ@%l%%hﬁ 5113'37&‘5 issoud:é:ﬁoéﬁ%[eéid at a tenperature
of 900-1200C dependi ng on the silane source used. Trichlorosilane (TCS) is
preferabhf%fﬁﬁ%%fﬁ%ffgiéﬂJT%Q% %gyEﬁﬁéferably used as the silane source,

15 at a deposition temperature of 1050-1150°C.

The thickness of the deposited epitaxial layer is preferably
0.5-5 um.

20 After the removal of the epitaxially coated silicon wafer from
the susceptor, the susceptor is heated to a temperature of at

least 1000°C, preferably to a temperature of at least 1100°C.

According to the invention, the susceptor is heated after each
25 epitaxial coating of a silicon wafer and subsequent removal of

the epitaxially coated silicon wafer from the process chamber.

This heating of the susceptor is effected under a hydrogen
atmosphere, that is to say as an H; bake step.

30
After the susceptor has been heated to a temperature of at
least 1000°C, it is kept at this temperature preferably. for
5-15 s.

35 As an alternative to that bake step under a hydrogen
atmosphere, the susceptor can be coated with silicon at a
comparable temperature. However, this is less preferred in the

context of thils invention.



15 at a deposition tenperature of 1050-1150C. The thickness of the
deposited epitaxial layer is preferably 0.5-5 pm 20 After the renoval of
the epitaxially coated silicon wafer from the susceptor, the susceptor is
heated to a tenperature of at |east 10Q9C, preferably to a tenperature of
at | east 1100C. According to the invention, the susceptor is heated after
each 25 epitaxial coating of a silicon wafer and subsequent renoval of the
epitaxially coated silicon wafer fromthe process chanber. This heating of
the susceptor is effected under a hydrogen atnosphere, that is to say as
an H2 bakdétsrep. sB@cAfter numbesuspspforahay Betn heavédepotaxtishperat ure of

at | east.oLQAQGs ik 's%lii%Bh %fteg'sslhegger%sﬁegxgr eberaply tQe 5-15s. 35

As an alternative to that bake ste rogen atnosphere, the
suscepto§u§§ﬁP$@rCé§t§§e@F@ﬁ yﬂﬁhcéﬁ QFCBlngomﬁdﬁambenPeﬁEbﬁérat@ beédwever ,

this ks lessapeef enr edel Bukbepte@nbe*ingf thiksciBYenthen. 12 After a
specific number, preferably 3 to 6, of epitaxial coatings of silicon

wafers in the epltaxy reactor, the susceptor is treated with an etching

medi um Hclsu@sb&@E@rabngguﬁeaihgataa edchhagsmeaentor during this
treatment. HCl is preferably used as the etching nedium The susceptor
etching is preferably followed by a nonentary 10 coating of the susceptor
W th siIHb@nsuﬁhepcoatEMQhﬁageﬁBeptederpbéyefabﬂpwédrbyOaGﬁomenéakyyer

having a bhig 3°2% 0 s%s%erE‘or' \SAzlEBefs%i?QEﬁég?B%S'cESng” {L RESCE pgor in

the process. I'S necessary ment a . the Susce ove 15
1000C |npéeé@mabéyeipabﬂ@sﬁol§enﬁ|éaYGCOth@h9ns aht eknehe Oﬁr@tﬁeatnmnt

for all of pherelibibaonquabentckooherfll kaxkabt¥r ¢82tRd process.

It is necessary to momentarily heat the susceptor to above
15 1000°C in order to establish identical conditions after the
pretreatment for all of the silicon wafers to be epitaxially

coated.

It has been shown that, in the prior art, the first silicon

20 wafer that is epitaxially coated after an etching treatment of
the susceptor in each case has a poorer local flatness in the
edge region. This is associated with the fact that after an
etching treatment of the susceptor, the susceptor surface is
saturated with hydrogen. If a silicon wafer to be epitaxially

25 coated is then placed onto the susceptor surface saturated with
hydrogen, it is possible, during the pretreatment under a
hydrogen atmosphere, for the hydrogen to diffuse between
susceptor and silicon wafer through to far inward in the
direction of the center of the silicon wafer and strip away

30 native oxide there. During the subsequent epitaxial coating of
salid silicon wafer, silicon can grow at the locations etched
away on the rear side, in particular in the edge region of the
silicon wafer, or else mass displacements occur on the rear
side of the silicon wafer.

35
However, during the pretreatment, part of the oxygen is
transferred from the native oxide layer to the susceptor

surface. This means that after the epitaxial coating of a first



It has been shown that, in the prior art, the first silicon 20 wafer that
is epitaxially coated after an etching treatnment of the susceptor in each
case has a poorer local flatness in the wedge region. This is associated
with the fact that after an etching treatnent of the susceptor, the
susceptor surface is saturated with hydsogen. If a silicon wafer to be
epitaxially 25 coated is then placed onto the susceptor surface saturated
with hydrogen, it is possible, during the pretreatnent under a hydrogen
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Pydr opht I8 T o dYETRER - (e dUPTRE G pABEr e 16E% RE next
silicon waf erattioredben:S qer dce ssethadhderaya oy dhegeraat misigheife thishe ilydoagen
|s i npeded ¢ I .O'Eo‘%leééeééie%{ﬂ@/g, %‘?Fﬁ'&énb%tl‘é’%e%a?&%%e L 300 il I %E} walgr
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si.licon also cannot, grow on _the rear side_of the silicon wafer to bhe
epi t axi alTt S HRIRITFhi e @eaI9es tRe lokadgdd atmassedm tha rélge meaiee edge
regron  between first and second epitaxially coated silicon wafers
15 after an etching treatment of the susceptor. It is thus also
clear why, in the case of an etching treatment of the susceptor
that is carried out in each case after 4 epitaxy coatings, in
each case one of the four epitaxially coated silicon wafers has
significantly different local flatness values in its edge

20 region.

In the method according to the invention, however, the
conditions during the pretreatment are identical for all of the
silicon wafers to be epitaxially coated.
25
This is achieved by the susceptor being heated after each 7
epitaxial coating. This is because heating the susceptor after
each epitaxial coating has the same effect as if the suéceptor
had been treated with HCl before each epitaxial coating of a
30 silicon wafer. This means that during the pretreatment in a
hydrogen atmosphere, the hydrogen can penetrate more easily
between susceptor and silicon wafer and etch away nativg oxide

on the rear side of the silicon wafer.

35 Whereas, during the pretreatment of the silicon wafer in a
hydrogen atmosphere, the oxide on the front side is resolved
relatively rapidly and uniformly over the entire area, for

which, by way of example, a treatment for a duration of



- wafers to be epitaxial

between first and second epitaxially coated silicon wafers 15 after an
etching treatnment of the susceptor. It is thus also clear why, in the case
of an etching treatnment of the susceptor that is carried out in each case
after 4 epitaxy coatings, in each caseipne of the four epitaxially coated
silicon wafers has significantly different |ocal flatness values inits
edge 20 region. In the nethod according to the invention, however, the
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of 14 26 %ﬁgsr gaglvg ngﬁﬁgiy g%EéF?gaﬁﬁmgﬂ?iEgé h&e oxi de on
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de | ayer nust use en"srlicon er “and Ssuscep
beforehaﬁ@e trgagmeaic .wor ds, while the oxide is renoved conpletely on t he
front side of the silicon wafer, with the renoval being effected
relatively rapidly, the desired renoval of native oxide on the rear side
of the sPUrdds MaFeFuPseguenpypyetreatment of the silicon wafer with an

etching medium, preferably with hydrogen chloride, mass

15 displacements occur on the rear side of the silicon wafer.
Silicon is etched away at specific locations on the rear side
(or else on the front side) of the silicon wafer and from the
susceptor coated with silicon and deposits on locations freed
of native oxide in the edge region on the rear side of the

20 silicon wafer. Silicon cannot be deposited in those regions on
the rear side of the silicon wafer at which native oxide is
still situated.

Therefore, with the method according to the invention it is

25 possible, during the pretreatments in a hydrogen atmosphere and
with addition of an etching medium to the hydrogen atmosphere
and prior to the actual epitaxial deposition, to apply on the
rear side of the silicon wafer an elevation in the form of
silicon material which at least partly compensates for the edge

30 roll-off exhibited by the silicon wafer to be epitaxially
coated. The height and extent of the application on the rear
side of the silicon wafer can be set in a targeted manner by a

suitable choice of the gas flows and the treatment durations.

35 A particular advantage of the method according to the invention
is that as a result of the momentary heating of the susceptor,
the conditions during the pretreatment are identical for all

the silicon wafers. The method according to the invention thus



10 suitable choice of the hydrogen flow rate and the duration of the
treatnent. During the subsequent pretreatnent of the silicon wafer with an
etching nedium preferably with hydrogen chloride, nmass 15 displ acenents
occur on the rear side of the silicon wgker. Silicon is etched away at
specific locations on the rear side (or else on the front side) of the
silicon wafer and fromthe susceptor coated with silicon and deposits on
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pretreatnent "are | the silicon wafers. The nethod
according to the invention thus 15 al so leads to an increase in yield

besi des an Iy QBAHLRIre FRAPBLLWA thide 496 kegl &@t%dt he eRulay &bl y
coated silicon wafers and conpensation of the edge roll-off by optlnlzed
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and WOU' ds n V%e%%%e%tdﬂ's edt g%dsaarITF epitaxial layer being applied on its
front side, characterized by a parameter R30-1 mm of -10 nm to
+10 nm, corresponding to a deviation - determined at a distance
of 1 mm from the edge of the silicon wafer - of an average
cross section determined by thickness measurement with respect

20 to a reference line determined by regression.

This is achieved in the method according to the invention by
optimized pretreatment steps, that is to say targeted setting
of the treatment durations and the gas flows, in order, in a
25 targeted manner, to deposit silicon material on the rear side
of the silicon wafer and to provide the silicon wafer with an
improved edge geometry even prior to the actual deposition of

an epitaxial layer.

30 The epitaxially coated silicon wafer preferably has a parameter

R30-1 mm of -5 nm to +5 nm.

This very low R30-1 mm edge roll-off parameter signifies a
significant improvement of prior art epitaxially coated silicon

35  wafers.

Many different efforts have been made heretofore to minimize

the edge roll-off of substrates for epitaxy, concave polishing



effect, this is neutral in respect of tinme since it is carried out during
handl i ng steps (e.g. during the preparation of the next silicon wafer to
be epitaxially coated), and accordingly 10 is also nore cost-effective. It
has furthernore been shown that with thesnethod according to the invention
it is possible to produce a silicon wafer conprising a front side and a
rear side, at least the front 15 side being polished and an epitaxi al Iayer
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narrow spécistecathnensaterishe E@Veelsﬁtgﬁnesscpaggnaﬂt5y06ffuhere

technology generations.

15
The silicon wafer according to the invention is preferably a
wafer made of monocrystalline silicon, an SOI wafer, a wafer
having a strained silicon layer or an sSOI wafer provided with
an epitaxial layver at least in its front side.

20

Example:

Determination of the initial geometry of a concavely polished
silicon wafer prior to pretreatment/epitaxy resulted in the
25 following R30 values: an R30-1 mm of -120 nm, an R30-2 mm of

-50 nm and an R30-3 mm of -30 nm.

This concavely polished silicon wafer was epitaxially coated
according to the invention, the following process parameters

30 having been chosen: heating of the susceptor without a
substrate to 1100°C; H; bake pretreatment with Hy; flow rate of
60 slm and treatment duration of 20 s; HCl etching treatment
with H, flow rate of 50 slm and treatment duration of 60 s;
epitaxial deposition by means of TCS at a deposition

35 temperature of 1120°C, a TCS flow rate of 17 slm, and

deposition duration of 63 sec.



epitaxial layer did not permt an epitaxial |layer to be deposited in a
manner that coul d have conpensated for the edge roll-off. Therefore, al
epitaxially coated silicon wafers known at the date of the invention had
unsatisfactory edge 10 roll-off values. ;The invention now for the first
time makes it possible to provide epitaxially coated silicon wafers which,
wWth regard to their edge roll-off, neet the requirenents made of starting

materials for_elegtronic c onents of future echnol Qgy generations. 15
The si 11 86T e r dCCOParRg R oConEaThobhY | BRaFeipraraFaLly o Fafer mmde of
monocr ystalkenneofi, | eCceignatii Séhtdgf pettarwabetie bavi-ngna seealvedtsilicon

I f ided with itaxial | t | t_in_i

ront o G8° 30 ERal E0CDEPer nP bk POFCDF CERe Lhi €1 31 S58BRE P) or™ =d°

concavel ¥ pol £sbed thei kldgen wakecupveoaveoageét peatrnenl/ epet aagiagsulted in

the 25 1 alLow 0g B30 kahyes: A38,B30nL UHE0Lend20inaL ARyE3Rag g0l ;- 50 nm
-3 Nmo -? nm Tﬁ P e S

and an I's concavely polr1sh silicon wafer wa

epi t axi atRy} voated th@ecB8drAgmmolishe3Pnuent ToaS theolvbkodi nglpreress
paranmeters 30 having been chosen: heating of the susceptor wthout a
substrate to 1100C, H2 bake pretreatnent with H2 flow rate of 60 sl mand

treat menfSdér &6F8A toP L2608, PREtTeRERPRY FEERENERLL1GPRIVRER fFRASHEEE OF 50
sl mand theat-aBrt sddeabirornef s69ison fRFEaxial adepsihtoprby neans of TCS
at a _deposition 35 Eenggrature of 1120C, a TCS,f|OM/raé5 of 17 sI$1 and
depodf t i BRPIGFATRER1Er 168 BBcat13~1HgR. { REPEPKIRBhowds 8P BBi #bxRaf | §Mcoat ed
accor di ngntoabpeoxtinaerllyos) amsagnrfBcamt|y better value of -7 nmresults
for the R30-1 nmedge roll-off parameter. At a distance of 2 nmm and

By increasing the HCl etching treatment duration to 100 s, it

is possible to further increase the deposition on the rear side

15 of the silicon wafer. As a result, it is possible to
overcompensate for the original edge roll-off of -120 nm at

R-1 mm and to set a roll-up of +10 nm, for example, at R-1 mm.

By means of an HCl treatment duration of approximately 90 s and
20 maintaining all the other process parameters, the roll-off at
1 mm can be completely compensated for. The R30-1 mm is eqgual

to zero in this case.

It has been shown that the R30-1 mm parameter of an epitaxially
25 coated silicon wafer can be set to any desired value between
-10 nm and +10 nm by means of optimized H; bake and HC1L
pretreatment steps. It has furthermore been shown that a
complete compensation of the edge roll-off and the setting of a
small roll-up are also possible with the aid of the method

30 according to the invention.

The invention is illustrated below with reference to Figure 1
to 9.

35 Figure 1 shows the thickness of a polished silicon wafer

against a line scan.



3 mmfrom the-edge, the curve averaged over all the radial 5 cross sections
| ies above the reference line. The R30-3 mmis +21 nmand the R30-2 mmis
+30 nm This involves a roll-up. As a result of the pretreatnent steps,
silicon was deposited on the rear sidejpf the silicon wafer in an anmount
of 10 approximately 110 nmat R-1 nm approximately 80 nmat R 2 nm and
approximately 50 nmat R-3 mm By increasing the HCl etching treatnent

dur at i on gl b0 o5 sidhys IkheP @2SIRhESEOSEULEIRN phAGLEREE 5k g ARPasiLion on
the rear side 15 of the silicon wafer. As a Fesu t, 1t is possible to
over conpésFarst ¢r lithe &cagi Aal téggedgsl regfiPnof -120 nmat R 1 mmand to
set aroll-up of +10 nm for exanple, at R-1 mm By neans of an HCl
treatment_.duration_of approximately 90 s and 20 maintaining all the other

process PHEEHS & $HhoMFe EhgrrngEs PEmeafeReSLERpl 8P&IFF*eBApLAYSEed

for. ¥The dB@=al AMBiilS cRAUafelOaz@fifsicNat hiseCasen.lt has been shown that
the R30-1 mm paraneter of an epitaxially 25 coated silicon wafer can be

set to any desired value between -10 nmand +10 nm by neans of optim zed
H2 bake @igruh@l 4 phetwseatrenhiskepss bff hae kpitherdabr @abeenisheihwe that a
conpl ete _conmpensation of the edge roll-off and the setting of a snall

roll-up arearso possible with the aid of the nmethod 30 according to the

invention. The invention is illustrated below with reference to Figure 1

to 910355EEQ&%9518§Q8%§t:@ﬁtkﬁb%ﬁggésoeftﬁep%bH?QQQaghgiEBQt@%fgﬁﬂiégﬁinSt
a line scan. 18 Figure 2 shows the thickness of sai ol'ished silicon

waf er ag@ifen againge scdAnienschd.edge region. Figure 3 shows the thickness
of the deposited epitaxial layer 5 on said silicon wafer against a line

scan. Fi%yre 4 shows the thi%Fn ss of the_ epitaxial layer in the edge
igure 6 shows the thickness of this epitaxially coated silicon

wafer in the edge region.

15
Figure 7 shows the thickness of an epitaxially deposited layer
on a silicon wafer against a line scan for various treatment
durations with HCl without an H; bake.

20 Figure 8 shows the thickness of an epitaxially deposited layer
on a silicon wafer against a line scan for various treatment
durations with HCl and in each case an H; bake treatment of

20 seconds.

25 Figure 9 shows the thickness of an epitaxially deposited layer
on a silicon wafer against a line scan for various treatment
durations with HCl and an H; bake treatment of 60 or

120 seconds.

30 In Figure 1, the thickness of a polished silicon wafer having a
diameter of 300 mm is plotted against its radius as a line
scan. A significant decrease in thickness is apparent in the
edge region. An edge exclusion of 2 mm is taken as a basis
here. |

35 _

In Figure 2 the thickness of said polished silicon wafer is
plotted against a line scan restricted to an edge region of

approximately 30 mm. It is apparent that the edge roll-off at a



region. 10 Figure 5 shows the thickness of the epitaxially coated silicon
waf er against a line scan. Figure 6 shows the thickness of this epitaxially
coated silicon wafer in the edge region. 15 Figure 7 shows the thickness
of an epitaxially deposited |layer on a;silicon wafer against a |ine scan
for various treatnent durations with HO w thout an H2 bake. 20 Figure 8
shows the thickness of an epitaxially deposited |ayer on a silicon wafer

agai nst repvar d thent, . QE[ i t and in each
case an Ia—?zléo‘péf(in %rafe%lg ea%(ﬁ%g sfregtglnggsq |§%ﬂrf%r}g o\s%ho@ IﬁﬁEe t hi ckness of
an epi t axiresd SucRpRIsE trédﬂlfa;ﬂeﬂﬂ &P a s cloreasafremendainesmta U48ie iscan for
various tJ Sat el af igng th HA and an H2 bake treatment of 60 or 120

seconds. In Figure 1, the t hi ckness of a polished silicon wafer having a
dianeter of 300 mMmmis plotted against its radius as a line scan. A

si gni fsi caiglesreages rhmhisﬂ@m it&leamrc@dﬂesj§1 dfhehee%grerxe%@l-ieﬁw tedge
excl usi on _of aken as a SIS her e. In Figure 2 the thickness

S
of said M%%mjﬁhqioﬁf-m 9 IW%@&% PN EVSCHRESESTE ct ed
to an edgéh« egitirOfdiapgraxiomiteley sa(llrman hiafieyr appartefirohain tetaﬂ@eedge

(moasur erfgHi T BON T4, 1 2 TR R0 At 98 1t CEAB R 50 &Pt oxi mat el y

0.02 pm zﬁfeF’cugthanehtthen aJldaJs:tarlmnesutdme aducuin"tesmarm‘ Floer Itéyier papmldsed to
this pol I%@qﬁe s. é%{‘ x)’?if %% tfaexlxdl%eeds%gﬁ FIEAIRATH G G U T e

di aneter I con ma roman
in thickness between the epitaxially coated and polished

startlng wafer. It can be seen that a thicker layer was
deposited in the edge region than toward the center of the
wafer. >

15
This becomes even clearer in figure 4, which shows the
thickness of the epitaxial layer in the edge region. Between
the measurement points 147 (~3 mm from the edge) and 148
(-2 mm), the difference in thickness is approximately 0.02 pm,

20 that is to say corresponds to the edge roll-off exhibited by
the polished silicon wafer prior to the epitaxial deposition.
The decrease in thickness in the initial geometry is therefore
compensated for by the epitaxial layer into an edge region of
R-2 mm.

25
The following process parameters were used: heating of the
susceptor without a substrate to 1100°C; H, bake pretreatment
with H, flow rate of 60 slm and treatment duration of 20 s; HCL
.etching treatment with H; flow rate of 50 slm and treatment

30 duration of 40 s; epitaxial deposition by means of TCS at a
deposition temperature of 1120°C, a TCS flow rate of 17 slm,

and deposition duration of 63 sec.

Figure 5 finally reveals the thickness of the epitaxially
35 coated silicon wafer against a line scan. An edge roll-off is
no longer apparent, given an edge exclusion of 2 mm. It has

been completely compensated for by the epitaxial layer.



exclusion. The layer applied to the rear side during the pretreatnent is
al so taken into account here. For this purpose, 10 the neasured val ues were
determ ned by formng the difference in thickness between the epitaxially
coated and polished starting wafer. It sgan be seen that a thicker |ayer
was deposited in the edge region than toward the center of the wafer. 15
Thi s becones even clearer in figure 4, which shows the thickness of the

epi t axi akgs I el dgeer ¢l t wee t he. lints 147 (-3
1 rom FATES0S) Pardet g L) P hneRe! YEPPnel BEs ERATUI S bakak]
appr oxi metidigon. vafsm agzenﬁﬁaﬁnu §dg6 sa9ienr PEsPRRESXEBAtREYedfemMol | - of f

exhi bi t edry edgle gROethed 0% Ithféo@p\ﬂ%faec&a@nyoeoaeeaheﬁ@b%ﬁxwakegeﬁaéI tion.
The decrease |n t hickness in the initial geonetr is therefore conpensated

for by tﬁég@ﬁlﬂgﬁpéﬂYIéVQFovﬁ@o MR £8dé-Pédi oA BLSCRIDIRAE g5VEReaFol | owi ng
process pagrTekelssweneotisedimmheati ng of the susceptor w thout a substrate
to 1100C, H2 bake pretreatnent wth H2 flow rate of 60 sl'm and treat nent
duration of 20 s; HClL etching treatnent with H2 flow rate of 50 sl mand

t r eat nrenFigiréu7atrieoradt 40 saceprbari ahedehdoskhesn by araspioéxI€S at a
deposi tiqn fenperature f 120 w e_of 17 I and. deposi tion
duratlonqoye§3 ? leélgjjﬁre%l aIFy8§83e§ sEﬁ% r?ﬁlcﬁla S of tﬁe9 833

epi t axi alayfe35 ageaned s|ﬂnnenswaherfagafpsr wakinessEa@h. pAatedgement| - of f

S I r ar en e I a n
compl St ey LocASERS B hrpdrtainehe SHAREYE Hopo0ath SpiBlobbr8ToalBEs 1
thlcknes§0@fCﬁﬁélé§|9§%|apl9n¥oaﬂééan§ﬁl|éﬁnlﬁaﬁépaagatnéhaénbﬁdge regi on

of approxiFateli¥n38rMihe Ehenedgetgearrbhy 8hrkheoRR taxial bysc9818d in
silicon g@l%&gg%%d manner, to apply layer thicknesses of 10 to 80 nm at
a distance of 2 mm from the edge of the silicon wafer. With
15 longer etching treatment durations it is apparent that an
epitaxial layer is also deposited to further inward, which is
connected with the fact that the oxide on the rear side was
etched away to further inward by longer etching. The epitaxial
deposition was effected in each case by means of TCS at a
20 deposition temperature of 1120°C and a TCS flow rate of 17 slm
for 63 sec. The H; flow rate was 50 slm in each case. The

susceptor was heated beforehand without a substrate to 1100°C.

Figure 8 reveals in each case the thickness of an epitaxial

25 layer applied to the rear side of a silicon wafer against a
line scan, for seven various HCl pretreatment durations. A
pretreatment under a hydrogen atmosphere (bake) of 20 seconds
is carried out in each instance. It is apparent that by
variation of the etching treatment durations from 0 to

30 120 seconds it is possible, in a targeted manner, to apply
layer thicknesses of 10 to 110 nm at a distance of 2 mm from
the edge. With longer etching treatment durations it is
apparent that an epitaxial layer is also deposited to further
inward, which is connected with the fact that the oxide on the

35 rear side was etched away to further inward by longer etching.
The epitaxial deposition was effected in each case by means of
TCS at a deposition temperature of 1120°C and a TCS flow rate

of 17 slm for 63 sec. The Hp flow rate was in each case 60 slm



significantly inproved. No roll-off is discernible given an 5 edge
exclusion of 2 mMmm Figure 7 reveals in each case the thickness of an
epitaxial layer applied in the edge region on the rear side of a silicon
waf er against a line scan, for four vari2ous HClL pretreatnment 10 durati ons.
A pretreatnent under a hydrogen atnosphere (bake) is not carried out in
any instance. It is apparent that by variation of the etching treatnent

d]yr % i ?n%ugtlﬂgs at@féss;%b@?tkeatﬁehar gﬁafeéo ”E!g]ﬂﬂe&uriﬁgaEHEYHt@ygfeéjﬂfnéﬁ’f@esSes
0 0 nmat a distance of romthe he silicon wafer
Wth 15 IBfyesssiiodty e disidmd ﬁa%?t RO 1W31t§’ g’ﬁp&‘r SPSHECa

epi taxi alllcprer. is al so deposited to further inward, which is connect ed
with the fact that the oxide on the rear side was etched away to further

inward by | onger etching. The epitaxial deposition was effected in each
case by RHangrenf9 TS emtl sa 120 adeposiasicorteeippeickingse off Bh2@CisanadialTCS fl ow

ot of A 8 306y TP Sl ns 5 Hlmpn ailense, The

suscepto out a substrate to ure 8
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pretreatment durations. pretreatnent under a % n at nosphere (bake)
of 20 sed@fiEeqandsaris é?@wed Pudadm ﬁ%ﬁ@@taﬂcq -s T&pp&r @i@patrﬁalfc by

vari afpi orerft tﬁiﬁv%tﬁ@t'l%ri ERtRN e tdWidly @Reafth@mt0 $@a3Q ohe0 jsegends it is
possible, in a _targeted nmanner, to apply. Ilayer, thicknesses of 10 to 110 nm
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The l'ow rate was I n cach case
rear side is etched away to further inward by longer etching.

Thus, with H, bake and HCl treatment durations of 120 seconds
in each case, a deposition is effected right into a region of a
distance of 13 mm from the edge (measurement point 137 mm). The
20 epitaxial deposition was effected in each case by means of TCS
at a deposition temperature of 1120°C and a TCS flow rate of
17 slm for 63 sec. The H, flow rate was in each case 60 slm
during the H, pretreatment and 50 slm during the HCl treatment.
The susceptor was heated beforehand without a substrate to
25 1100°c.



21 during the H2 pretreatnment and 50 sImduring the HC1 treatnent. The
susceptor was heated beforehand wi thout a substrate to 1100C. 5 Figure 9
“reveals in each case the thickness of an epitaxial |ayer applied to the
rear side of a silicon wafer against a %3 ne scan, for five various HCl
pretreatnent durations. A pretreatnent under a hydrogen atnosphere (bake)
of 60 or 120 seconds is carried out in each instance. It is apparent 10
that by vpgiahtoniQimihe etching treatnment durations it is possible, in a
targeted manner, to apply | ayer thicknesses of 30 to 120 nmin the edge
region on the rear side of the silicon wafer. Wth |onger etching
treatnent durations it is apparent that an epitaxial layer is also

deposited_to fur%ﬂg{ i nward,_ 15 which is connected with_the fact, that the
native oxidé GIFHIRE HoraPrQIelrs &Pdhedrt €636 Férl LCRar@ I6¥ Sl oAger

etching. TRas.ciwd 2 ipake iand HCE il Heahnealf edigr athiiens aefe 20 iseednds in

each case, deposition.s effected right into.a regiaon of a distance of
13 mmfromt éﬁléﬁﬁﬁ§hﬁﬁ ﬁﬁ%eﬁt%f§7p v?%¥ﬁ% EEFFffﬁéweégbosition
was ef f ect edcdateghdmdiasieiuayl Iiveadms eaichT C&seatina athe pedithixgn reanperaiyr @ of
1120C and a_T f r.at f 7 sl.mfor._63 c. ~The H2 .ftl. rate was in
each case 66s ne1du urilglg“:;‘Zthfc'%fé:hH%l gr%taS?Fé:%tlr\r’%ntO%%n f5(15%5 %l&&%:gﬁg%ﬁahgrﬁm
treat nent. PHeisiestest @rlagses] neateduscemtoradd wihichewt taxyubsacaoe t s25
1100C,, 22 P el ak Qﬁﬂﬁkﬁ% f oduyci pid:axi.al . :
silicg% mafé?%ﬁﬂ%% G%iaﬁ}cﬁ‘a nultlglﬁgﬁ%e&bfgg%P?E%hﬁ%a §r§t§%ﬁc %gggth

pol i shed at addidgdorop® el reteme Sledéamarte phevirgeFogra stsospiierel jin a

coat ed i ndi \deuld tdp ,ea3EN KATRGURNAN vERICERRY RAGE YA onPriegedure in
whi ch a respective one of the silicaon wafers prOV|d?F‘|s,pIaced on . a
suscept or iquHeGh&ﬂ tfa‘:)@ltr esan&eoranq ds removed from the epitaxy reactor,

and afterward the susceptor is heated in each case to a

15 temperature of at least 1000°C under a hydrogen atmosphere,
and furthermore an etching treatment of the susceptor and a
momentary coating of the susceptor with silicon are effected

in each case after a specific number of epitaxial coatings.

20 2. The method as claimed in claim 1, the treatment in a hydrogen
atmosphere being effected at a hydrogen flow rate of 0-
100 slm for a duration of 0-120 s.

3. The method as claimed in claim 2, the treatment in the
25 hydrogen atmosphere being effected at a hydrogen flow rate of
30-60 slm.

4. The method as claimed in one of claims 1 to 3, the
pretréatment with addition of an etching medium into the
30 hydrogen atmosphere being effected at a hydrogen flow rate of
0-100 slm for a duration of 0-120 s.

5. The method as claimed in claim 4, the pretreatment with
addition of an etching medium into the hydrogen atmosphere

35 being effected at a hydrogen flow rate of 30-60 slm.

6. The method as claimed in one of claims 1 to 5, the susceptor

being heated to a temperature of at least 1100°C.



10 pretreated under hydrogen atnosphere in a first step and with addition
of an etching nediumto the hydrogen atnosphere in a second step, is
subsequently coated epitaxially on its polished front side and is renoved
fromthe epitaxy reactor, and afterward the susceptor is heated in each
case to a 15 tenperature of at |east 10@3C under a hydrogen atnosphere,
and furthernore an etching treatnent of the susceptor and a nonentary
coating of the susceptor with silicon are effected in each case after a
speci fic nunber of epitaxial coatings. 20 2. The method as clained in claim
1, the treat r at nospher in fected at a hydrogen
flow raté of g Tﬁﬁﬁgan? of glﬂﬁﬁa%?oﬂg%fog ﬁgﬁlg g g ot aseR T3t med
in claim2, afbert beahgehtatadt be £5témﬁé@@eﬂratHbéph@rke§6|@g ehdected at a
hydr ogen flgm1rate of ﬁ rmg n1 4. The nmethod as clainmed in one of clains
1to 3, the BPSF?EEF%E P t addi tion of an etching nediuminto the 30
hydr ogen atnDsphere being effected at a hydrogen flom/rate of 0-100 slm

for aduratiign tRodols Sca i dhe: JEbbod s elayprod g flaim 4, the

pretreatnen drtion an éetc |un1|n e hydrogen
at nospher e t35cbépﬁgséia@@tbﬁl@g @Sﬁ@d&%g@n5®mnﬂﬁr9§@ @irBog 6ohel m 6. The

method as clgiued: LD BB8:OhaChabR deblsOribhiecatscrplore felag heated to a

tenperature of at |eas nmet hod as clalmed 1 n” one of
claims 1 tolB>0rkhé580Seceptor, after being heated to a tenperature, being
kept @t that tenperature for 5-15s. 5 8. The nmethod as clained in one of
clainms 1 to ,

| orosi | ane_being u a source gas, durin the
epi t axi al° ¢& ?stthﬁ Qsdﬁbﬁém?@ohntgﬂ%e? tﬁf@l%%i%gtol d“ﬁ%
chloride being used as the etching medium during the
treatment of the susceptor and during the pretreatment of the
silicon wafer.
15
10. The method as claimed in one of claims 1 to 9, the silicon
wafers provided being wafers made of monocrystalline silicon,
SOI wafers, wafers having a strained silicon layer or sSOI
wafers.
20
11. A silicon wafer having a front side and a rear side, at
least the front side being polished and an epitaxial layer
being applied on its front side, characterized by a parameter
R30-1 mm of -10 nm to +10 nm, corresponding to a deviation -
25 determined at a distance of 1 mm from the edge of the silicon
wafer - of an average crbss section determined by thickness
measurement with respect to a reference line determined by

regression.

30 12. The silicon wafer as claimed in claim 11, characterized by

a parameter R30-1mm of -5 nm to +5 nm.

13. The silicon wafer as claimed in claim 11 or 12, the
applied epitaxial layer having a thickness of 0.5-5 um.
35
14. The silicon wafer as claimed in one of claims 11 to 13,
the silicon wafer being a wafer made of monocrystalline

silicon, an SOI wafer, a wafer having a strained silicon



10 9. The method as clained in one of clains 1 to 8, hydrogen chloride

bei ng used as the etching nmediumduring the treatnent of the susceptor and
during the pretreatnment of the silicon wafer. 15 10. The net hod as cl ai ned
in one of claine 1 to 9, the silicon V\@{lers provi ded bei ng wafers nade of
nmonocrystalline silicon, SO wafers, wafers having a strained silicon

| ayer or sSO wafers. 20 11. A silicon wafer having a front side and a
rear side, at least the front_side being polished and an epitaxial |ayer
bei ng appl i Y8R P¥ s r HFRT SYYEST CHat Eet 7 IRV IPA PartarR FPT 8-l nm of
-10 nmto +d@apfmgceorresponding to a deviation 25 determ ned at a distance
of 1 mmfromthe edge of the silicon wafer - of an average cross section
determ ned by thickness neasurenent with respect to a reference |line
determ ned by regression. 30 12. The silicon wafer as clainmed in claim11,
characterized by a paraneter R30-1lmmof -5 nmto +5 nm 13. The silicon
wafer as clainmed in claim11l or 12, the applied epitaxial |ayer having a

t hi ckness of 0.5-5 pm 35 14. The silicon wafer as clained in one of
claims 11 to 13, the silicon wafer being a wafer made of nonocrystalline
silicon, an SO wafer, a wafer having a strained silicon 24 |layer or an
sSAO wafer which is provided with an epitaxial coating.



