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2008P00042 DE/ ST 1 Method for depositing a layer on a semiconductor

HUIBPOYOHe B BF CVD and chambér for carrying out the method The

invention relates to a method for depositing a layer on a 5 semiconductor

wafer by means of CVD ("chemical vapor deposition") in a chamber,

comprising conducting a deposition gas from a gas inlet opening of the

chamber over the semiconductor wafer to a gas outlet opening of the

tfeduinber f orhetepoiia degositibaygas isrcandimted dmbwghoa chvaheel b neans

bounded atthedop ya WRdRWEthat i3 tr@é‘ﬁm}?ﬂ edatherpahgadiggon. The

typical construction of a chamber for depositing a layer on a semiconductor

wafer by means of CVD is described in 15 US 6,325,858 31 for example.

The Etvanileer islaiori¢el intoeihogbiserdemesitiddrao a lower half. Thelappepn a

mﬁi&_ﬁmmdrgffmbyea_cqoéer, ﬁié@r@"gﬁ'f angapper d'@m#ni?c'alz C%{@rbd r
s\a bas ich fo . cover and a win .

R e YRS A oM acion. 20 The Eolion

BRSa HAB WA Sfahe ERIMBEENREh ¥ pHi%ideB2MRA a §487inlét opening and  ©

segasouilet@penaiiey aoranged oppesitpémntattdr.tetuated between thehamber,

WRBRLMathanddpsirer iRl & g fiRmBeIF A GHSEERIOr that receives e e

emiconductor wafer to be coated. The susceptor is held by a 25 rack with
ETAE AL LS Y EANBASA LI, oA AHHe otated with the ad LR
radiktPhe lower half of the chamber is closed off by a baseplate similar to the
cover, said baseplate likewise being transparent to thermal radiation. Lamps

%%‘gﬁgﬁﬁagﬁaﬁ’&@c%&%‘?ra?&%%% féP%g%’g%?s‘?tiR'ate are 30 ac“"ati%ri!ﬂff%

yer on a semiconductor wa

placed into the cha

mobe

BeREEHEPNYHSI cHRIBELRY tHRRAYS thef gds\Reti®p&lspRiRSthe gas outlet 1N
OpB\BRHBES @/erfthess@midendiietocheaidieornshihvidt. In this case, itinto an

upper half and into a lower half. The upper half is closed off

by a cover, also called an upper dome. The cover co mprises a
base which forms the side wall of the cover and a w indow
composed of quartz that is transparent to thermal r adiation.
The base is on a side wall of the chamber which is provided
with a gas inlet opening and a gas outlet opening a rranged
opposite the latter. Situated between the upper hal f and the
lower half of the chamber is a susceptor that recei ves the
semiconductor wafer to be coated. The susceptor is held by a
rack with spider-type arms and can be raised, lower ed and

rotated with the aid of the rack. The lower half of

the chamber

is closed off by a baseplate similar to the cover, said
baseplate likewise being transparent to thermal rad iation.
Lamps arranged above the cover and below the base p late are

activated in order to deposit a layer on a semicond

uctor wafer

placed into the chamber. The deposition gas is cond ucted
through the gas inlet opening to the gas outlet ope ning and
over the semiconductor wafer on this path. In this case, it
flows through a channel bounded by the window at th e top.

One of the challenges when depositing a layer a
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flows through a channel bounded by the window at the top. 35 One of the
2hafBAge4ehepositing a layer on @22008P00042 DE/ ST 2
semiconductor wafer by means of CVD is the requirement that the deposited
layer is intended to have a layer thickness that is as uniform as possible.
One measure of assessing the variation of the layer thickness is the range,
defined as the difference 5 between the maximum thickness tmax and the
semicunduttiokwess togimesrih ef D, iShbeerquiretar R derived thenefittanthe
gesstings r%tlmda%kfj %thae'f&ersﬁ&etﬁieﬂﬁ@e mean thicknessdiyipy is

%*rcent and is ca ctﬂgtefg accordin formula R = 100% *(tmax tra|1)
HRTNER AR R}%Hﬂ%ﬁ%&g @RS 'more uniform, the’8HM)
ghdhealaresitRcknss20e 2t 28BS Aetinedwasiddeo improving the umfbﬁﬂ‘%ﬂ@#

Heavisiskaesmakmlayehixpesiad by meanas fyihidinjimeamedescribed .,
{;*?%%'r\ﬂif?‘com ?QF&%%?&?%&’&{%SH'%%%H” %% zone (“prewatey {ﬁ%ﬁ“ﬁ%’é

tS an excessive layer growth in the edge region of

%M|86Mc%rtW§fgmevﬂﬂEﬁ REnB\RERath&VeRge effect”. Since thid&sthod IN
ecamparativielcalooiplezhtedcdhdinopjectiod  Riirthéapresent invention wRs=t0100%

seeglly.a posglbifly [halanf %éeﬁﬁpﬁﬁuéﬂﬂé’é\é R ipRFRVing the
unlform e thlc s of %ﬁa r deposited on a semiconductor wafer by
%rgn%n eZ%“ﬁ‘ %P{ﬁ‘ I&es to a method for depositing a layer on

a semlconductor wafer by means of CVD in a chamber, comprising
g@wdogﬂmammmors m&t@m @ Japalehgrasingef the chambergpngty of

Hhe FAIRAYEIOTY) a %‘n%%s ﬁh%tfgee&i% the chamber, whgr erﬂ R

deposition gas is c throu channel bounded at the top
Qﬁﬁ%@@@hé %%F&ngﬁ’i‘i&gﬁéstopfﬁ HFBOraRliABHCHAY at the bottom by éeac“on
ptaee Eprewhieh tieaction layer”) that combats an ex cessive

layer growth in the edge region of the semiconducto r wafer,
which is known as the “edge effect”.

Since this method is comparatively complicated, the object of
the present invention was to specify a possibility that can be
realized more simply for improving the uniformity o f the
thickness of a layer deposited on a semiconductor w afer by

means of CVD.

The invention relates to a method for depositing a layer on a
semiconductor wafer by means of CVD in a chamber, ¢ omprising
conducting a deposition gas from a gas inlet openin g of the
chamber over the semiconductor wafer to a gas outle t opening of
the chamber, wherein the deposition gas is conducte d through a
channel bounded at the top by a window that is tran smissive to
thermal radiation, and at the bottom by a plane E i n which the
surface of the semiconductor wafer to be coated lie s, wherein
the speed at which the deposition gas is conducted over the
semiconductor wafer is varied, by virtue of the fac t that the
distance D between the plane and the window is chos en in such a

way that it is larger in a center region of the win dow and in
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surface of the semiconductor wafer to be coated lies, wherein the speed at
YIBRRAE4TebBESiBAN gas is conducted over the semiconductor wafer is
varied, by virtue of the fact that the 35 distance D between the plane and the
window is chosen in such a way that it is larger in a center region of the
window and in 2008P00042 DE/ ST 3 an edge region of the window on the
outside than on the inside, and a tangent applied to the radial profile of the
distaiyeeragidcheobthendargdvetwebn thesidatbanegion and the edge tregioside,

ferns tﬂﬁ%&ﬁ?éﬁﬁﬁl@d% ﬂ@l%&%f‘ﬁ%ﬁﬁ?éh%_ﬁ and not more 5 thé‘i@tgﬁce at
e center region of the window is %%Janrher realon of the window that

herein t
st BRlipEens BEBYRRTE IS SRILCAFORE b BGITBF the window is aledi0
oifes veicheopkrevandodletebnableshtiatbler the semiconductoéfigt more

thad ipyenigrerbiavehdisenuareegibat shenadialguwfile of the distancesbgiinager
LQ%& a0e dhieh s e of E[HS ée%m&%%gggisw water to be Coakkﬁgc:[:'ée%nd

he window arranged above the semicon or wafer can be use

188 ARORABSINEOtHREIW IO Rt HiRAtRABSRY the speed at whidR&ENEoW

n

thyedieslaposiesr dmethensieondanthuctaferafer. The distance between the

window and the plane also influences the speed at which the deposition gas

flows over the semicanductor wafer. The speed is all the higher, the small
kB AL

1€ dRISAIRS THY SrShoy R FravBIU e

I
#i&overed that the deﬁogﬁiﬁe

digtanceis heweedn tHbecaptpoe a largehighstahee forfadee pane. Conversely, the
taendlepasition vaireistbidletdbtbg distanse frenwititd plane is smallery Qiriitged

depasiion wiesibie
R G e

tgé]% ibaev% %%gt%v%rceaql, finally, how the%la}b@% e

e configured in order

W51 ederesiiose fiConthattt Wafer¥ B)sneBPROGAEWMD in such a way thaldhehe
\egyeiatiicn ddibsitthiclone siseofstiveicdemhsited laytarisTparticularly small. Indistance

eRfedREM VARG JAKER QG talso influences th e speed at
which the deposition gas flows over the semiconduct or wafer.

The speed is all the higher, the smaller the distan ce. The
inventors have furthermore discovered that the depo sition rate

is lower in the case of a larger distance from the plane.

Conversely, the deposition rate is higher if the di

stance from

the plane is smaller. On the basis of this insight, the
inventors have discovered, finally, how the radial profile of
the distance from the plane has to be configured in order to be

able to coat semiconductor wafers by means of CVD i
that the variation of the thickness of the deposite
particularly small. In this case, they have also ta

of the fact that with the distance remaining consta
observed that the deposition rate is lower in the c

n such a way
d layer is
ken account

nt, it is
enter of the

semiconductor wafer than at the edge of the semicon ductor
wafer.

The invention also relates to a chamber for deposit ing a layer
on a semiconductor wafer by means of CVD, comprisin g a gas
inlet opening for leading a deposition gas into the chamber, a
gas outlet opening for conducting away the depositi on gas from
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of the fact that with the distance remaining constant, it is observed that the
SRORRANN 2R (sSbwer in the center of the 30 semiconductor wafer than at
the edge of the semiconductor wafer. The invention also relates to a
chamber for depositing a layer on a semiconductor wafer by means of CVD,
comprising a gas 35 inlet opening for leading a deposition gas into the
chamber, a gas outlet opening for conducting away the deposition gas from
2ROSROU?2 D&t/sSeplotherclexeibieg a sasteptduéor receiving a  tor wafer to

FEMicRRCIghWaeT fanBSuroRigd: BNGrnYiREaNEEs isfiansmissive to g
%‘}hg.rmal rad@tlon and is arran ﬁlgn(t)!ﬁ{osne the susceptor, wherein t

3RS BRI Z e IRRA

e .
A RFEEL6f We 5 semiconductgﬁ(ﬁﬁ}etpe
distaneeatbetiesandth@lwnedoln isvdriger thea ceuitéceegiin & the window

saitbrauetgavaeion Ydhwawdadey andticeoiaitse thﬂn gn thtzI ingide, @RgkA
t t tt t
ﬁa'&gggrﬂtgf%é%n%Fgﬁt?zziﬂé%!&ﬁogh% 9he88 g{;é%rk%%a e boundary pefiee(.

the ce on an ge region forms

e plane an 10 angle of not

YUBEMapMBRRH BIEHER BahoEISiise R thEtenter region of tHBRLRRRIRA
is ameinadiatquiniicobihbeviistanwcdhat toydeutitasemiconductor wafey, betiveen

the edgeresipholihewindgw isadreidenLeignAr the window thatdgespof,
cover the semicopductor water. I5 The invention is explained in mo edeta|rl1
SR Ui LESF AL oG IOE GIE 1EoGR H foatures of a chRIBEY e
eonififuegicacobridiegvinday tise anviemgoegioro®$ section. Figure 2 shitgviihdow
figlizbnecsimelsdnidisiance harivesd the edislpw and the planesgistsipathe
WRLRRIRIE 8ft%r"vr'§‘@8ﬁ’ ‘?%%Oﬂlﬁgoﬁ%%{%gst% the invention. Figuiese iRe>

Show th profife 0 the

e radia hickness

. ayer
semiconductor wafer.

The invention is explained in more detail below wit
to figures.

Figure 1 shows the features of a chamber configured
to the invention in cross section.

Figure 2 shows the radial profile of the distance D
window and the plane E using the example of a windo
according to the invention.

Figures 3 to 5 show the radial profile of the layer

of semiconductor wafers that were coated with and w
use of the invention, taking account of an edge exc
mm.

The chamber in accordance with Figure 1 comprises a
with a gas inlet opening 1 for feeding a deposition

the chamber, and a gas outlet opening 2 for conduct
deposition gas from the chamber, a susceptor 3 for
semiconductor wafer 4 to be coated, and a window 5
opposite the susceptor. The window 5 is connected t
which lies on the side wall of the chamber. It is t

to thermal radiation and is preferably composed of

h reference

according

between the
w embodied

thickness
ithout the
lusion of 3

side wall
gas into

ing away the
receiving a

arranged

0 a base 6,
ransmissive
quartz. The
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25 of semiconductor wafers that were coated with and without the use of the
ABRSRIV4AIN) atcount of an edge exclusion of 3 MM. The chamber in
accordance with Figure 1 comprises a side wall 30 with a gas inlet opening 1
for feeding a deposition gas into the chamber, and a gas outlet opening 2 for
conducting away the deposition gas from the chamber, a susceptor 3 for
receiving a semiconductor wafer 4 to be coated, and a window 5 arranged
spfasteftie seueptatudibe wafetaw Beiscatedattéd to a base 6, 3megechldines

endhg ?réd%ﬁ'\’a”éﬁéaﬁ&hﬁé{% Igs fanstRissieatmthermal radiation anf# iShe
referab d of uartz The %8P§%042 DE/ ST 5 surface %t (? wer

émﬁ%%ﬁ(u% 8 Eo SRl KR E thatis at a spe
distantth® linse line mrﬂiwcs.thmelamtan&q) preferably lies in anaitigeasea

8ﬁth§5«/m6wT\hﬁléﬂVtt©Wea§Qﬁé)fsmm5ﬁﬁ parafel to the plane kp B&&oated
Jé?éﬁ ‘é(]% W#@PW kL ¢ ﬁn%? the ?o%{“"?O%]d“CtOV wafer tobe ¢
IS rerferre

coate erelna er as ecente region 7 of the window. Its

YARHeorfEspdadyto tIFFEARES thdl seifcoraditter vife™he outer area
sértheontuabtor adfeminpetloet@eaten glonvisnddered to hereinaftedjasihg the

ES98 PRSI Sl Depd Hed %nﬁl&’@rngﬁgrrﬁgoﬂ% width of the center gegigiy, g
ap{&t the Wldth %bege ed |on ge window typically lies in the range of

%\ﬁ”g e %“8 énﬁ)ﬁ &"is conducted over the9't5 and
Henmidditdattenedee |§amrccﬂism1twmﬁ@mh@@@ltance between theywiggdn
fed Ahgdsnesnohich the surface of the semiconductor wafer to be coated
lies changes. The radial profile of the distance is configured in such a way
that the distance decreases from the edge region of the window toward 20
e capesdredfiontisiné vilrBBSii o daTadhittRRABEIRR Peed is symbolifdthe
Synti telugtb rokafowsniot tguseaht, since the dist ance between

the window and the plane in which the surface of th

semiconductor wafer to be coated lies changes. The radial
profile of the distance is configured in such a way that the
distance decreases from the edge region of the wind ow toward
the center region of the window. The magnitude of t he speed is
symbolized by the length of arrows in figure 1.

Figure 2 shows the distance D between the window an d the plane
E using the example of a window embodied according to the
invention as a function of the distance L from the center of
the window, and hence the radial profile of the dis tance D.
This profile is characterized by the fact that at t he location
at which the center region of the window adjoins th e edge
region of the window, a tangent applied to the radi al profile

of the distance D forms with the plane E an angle w hich is not
less than 15° and not more than 25°.

Particularly preferred configurations of the window are those
in which the distance decreases as follows as viewe d from the
outside to the inside: in the center region of the window in

such a way that the difference D max-D min between the maximum and
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Figure 2 shows the distance D between the window and the plane E using
2098RaPI¥R BEASiIndow embodied accérding to the 25 invention as a
function of the distance L from the center of the window, and hence the radial
profile of the distance D. This profile is characterized by the fact that at the
location at which the center region of the window adjoins the edge region of
the window, a tangent applied to the radial profile 30 of the distance D forms
tvehntivénplan eliStancanofiehehichdswdtoresth¢hplaris iand not more tham@bless
Rarieuerypeiered corliguationsRf H?%‘Mﬂﬂ@%&%% those in whichhign of
}dﬂlstanc decreases as follows ag viewed from the 35 outside to the inside: in
& RARE B Dt Bl TR QUIPECAER, Mt the clfforencertovia, T5iRen
hetwex e RidNhM ERIMOTS HBCUE DE/1BT Bitdominimum distarféendfthe
prenwindew entethecplanefsthetiasfodhanddleam and not more thgniZamim.s

%%1 éﬂ&%eo? e rﬁ%ﬂrb rﬁhe window in such a way that the difference
max--Dmin between the maximum and the minimum distance of the

window from the 5 plane in the center region of the window is not less than
Owingroathe rehatiereviitin dfnthe Gugagréyidre smedler width of the edgevindow

FEGIRR b e WIRARVS et terthegid B QhEhg, center region of theiudgdowhe
the 10 Char%%eﬁathe dls.tar?ce is Iargﬁér in the edge region of the window tp
e

fhang%dhtd f575hE WA T dRYZRCEUBRs not have to decre%szﬂe
vartiichaly s thevredtRonedien efttid¢ewindmvindicr. It can also remalistance
goastadimpartieljedteasinaintieciberipf e griied region, as shown 4@ the
hiraglal profil n,aceardange with figure ¢, BxgmplgiComparative 1,
xample: An epitaxial layer composed of silicon was in each case deposited
PAURHAEIMATCIBPGTFEFIRB A IR ¢ T 8NiERRIHEVing a 20 diameter GIS38PWN
byncheT Fael iaigyr arfi e imcic toedendzodith digluod the

Example/Comparative Example:

An epitaxial layer composed of silicon was in each case
deposited on semiconductor wafers composed of silic on having a
diameter of 300 mm. The way in which the embodiment of the
window affects the radial profile of the thickness of a layer
deposited on the semiconductor wafers was tested. O nly the
window wherein the radial profile of the distance D from the
plane E corresponded to the illustration in figure 2 was
embodied according to the invention. A semiconducto r wafer that
was coated in a chamber comprising this window rece ived a layer
whose thickness profile is shown in figure 3 (examp le).

The window that was used for coating the semiconduc tor wafer
whose layer thickness profile is illustrated in fig ure 4
(comparative example 1) had the following propertie s: the
radial profile of the distance D of the window from the plane E
was configured in such a way that the tangent that was applied
to the boundary between the center region and the e dge region
formed with the plane E at an angle of 9.2°. In the center

region, the window was configured in such a way tha t the
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window affects the radial profile of the thickness of a layer deposited on the
280%CeRBdRBFEalers was tested. Only the window wherein the radial profile
of the distance D from the plane E corresponded to the illustration in figure 2
was 25 embodied according to the invention. A semiconductor wafer that
was coated in a chamber comprising this window received a layer whose
thickness profile is shown in figure 3 (example). The window that was used
tiffereatindthe spplicanteatieewdier nBkiwhosataytretimokness pisthiecks

HW%@W&BW%%%%W@%S%R’SIJ@ hagl g following properiigsye
t e radla rofile of the dlstance of tae Wlndﬁl w from the plane E wa glhe
Hét?ér

%‘?dﬁpé R \é{y"‘(ﬁﬁt‘tﬂﬁ RHGENTtREE WA Mplied to the bou
@Ié‘me@@etwe ceniePregibataretibecugeinediv ABb ths métinun thelangRe E at
anRa YR @R Lol thetanéer Higgig taRiwindewmwas configured in such a
way that the 2008P00042 DE/ ST 7 difference Dmax Dmin between the
maximum and the minimum distance of the window from the plane E had the
VARI&D8M NS, MRS &tige iR a9 vt SRMIERNEYRfigured in suckPh Wa{e"
taddbe laifferdmckressaxpifiie betvwiaestrdtedmaxirfigm and the minimum ure 5

E@éFﬁB&%téé)f H}%M’MO% fragy thePlagedningd fisp@tie 2.9 mm. The . e
§£ ed for Coatﬁtﬁ the s ge gonductor wafer Whoseﬂg&%‘ E
Eﬁﬂfﬂh@r ﬁﬁ%%%ﬁé&‘? Sdfyén r?fBaratlve example 2) ge
mmmm@srcm@ Y@yaitial hefimaethédistance D of the windevappliad
m&r@mﬁdwﬁ%@ﬁwwfﬁé iBesieN RyUaY Hif the @ngent that was @gpliedion

{?91 mgdb%ﬂﬁdﬁré( tx\ée(-@ é fﬁegﬁe{he Ce %ﬂd met edge region formeg \gght D

at an ang Ieo er region, the window was

%ﬁ@ur@@ wY‘é”u‘é,‘PlV‘é Was t5antisered diffefsisBe B DI between the T the
diffediemaen Nd the-Dhiginbetweksiaine enatithenvardbindromithenpldiseakcbad the
8@'{% Quih B toHenedgRie g M enuindays wes ranfigured in such ayvaye

that the
edge region, the window was configured in such a wa y that the

difference D max-D min between the maximum and the minimum distance
of the window from the plane E had the value 2.2 mm

As shown by the comparison of the layer thickness p rofiles, the
thickness t of the deposited layer in the profile o f the
diameter d fluctuated to a considerably lesser exte nt in the
case of the semiconductor wafer coated according to the
invention and in the case of the comparative exampl es. What is
particularly noticeable about the comparative examp les,
moreover, is the layer thickness that decreases sig nificantly
on the outside (comparative example 1) and the laye r thickness
that increases significantly on the outside (compar ative
example 2). In order to quantify the variation of t he thickness
of the deposited layers, the parameter R described in the
introduction was determined, wherein the arithmetic mean of the
layer thicknesses that were measured at 96 distribu ted
positions taking account of the edge exclusion of 3 mm was used
as the mean layer thickness t m The result is summarized in the

following table:



difference Dmax Dmin between the maximum and the minimum distance of
2998RBBH2ERIRh He plane E had the vaRie 2.2 mm. 20 As shown by the
comparison of the layer thickness profiles, the thickness t of the deposited
layer in the profile of the diameter d fluctuated to a considerably lesser
extent in the case of the semiconductor wafer coated according to the 25
invention and in the case of the comparative examples. What is patrticularly
Nabileeable about the comparative examples, moreover, is the layer thickness
that decreases significantly on the outside (comparative example 1) and the

fayer thickness that increases Si nmcantl onmuwlwm
exafANRS) 1n vtﬂW@L‘V@nﬁKﬂ 1€, driafeRAIRIVE EXR0NYE 5f the 2

Pre=y

Befbdded layersPtBa%arameter R described ifl.888%6introduction was

determined, wherein the arithmetic mean of the layer thicknesses that were
measured at 96 distributed positions taking account of the edge exclusion of
3 mm was used 35 as the mean layer thickness tm. The result is summarized
in the following table: 2008P00042 DE/ ST 8 Table: Example Comparative
Example 1 Comparative Example 2 R 0.48% 0.82% 0.80% 2008P00042 DE/
ST 9 Patent Claims 1. A method for depositing a layer on a semiconductor
wafer by means of CVD in a chamber, comprising conducting a deposition 5
gas from a gas inlet opening of the chamber over the semiconductor wafer to
a gas outlet opening of the chamber, wherein the deposition gas is
conducted through a channel bounded at the top by a window that is
transmissive to thermal radiation, and at the bottom by a plane E in which
the surface
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10 of the semiconductor wafer to be coated lies, wherein the speed at which
A00RRYHXMIARSaSTis conducted over thé?semiconductor wafer is varied, by
virtue of the fact that the distance D between the plane and the window is
chosen in such a way that it is larger in a center region of the window and in
an edge 15 region of the window on the outside than on the inside, and a
tangent applied to the radial profile of the distance at the boundary between
the center region and the edge regiantor@saiwith the plane an angle of not
less than 15 and not more than 25, wherein the center region of the window
isgn inr&%é 8ion 20 of the window that covers the semiconductor wafer ar%j
¢4 Eér?SPﬂ%&'O\ﬂnad S5 AR BRETISYISHSF the window that'd¥alsT bY
meeosvel hélsemrEanter BRI Bitheandustitcad claimed in claiftenosition
g\&ge_r¢iarfheadifﬁya§n?ﬁle25 GyeANd YN haaNle@rrathgermawaumrand thef
e_windo ne i the center region o
%ﬁé@ﬁ?g‘#@?%@ﬁh?ﬂ 69%&&%@1@% r%@g t(ﬁalﬂ1 mm. 3. The methG %rgber,
VREREY iHBIafRPPYHRMINRS, Wh&aRHURERIMEBNEe Bmax Dmin betwd@pel
HoemdaximiLtneatog the anivirdow tthist ds censhitssivandow from the plamehiertha

RARKIROIRPCHIRRVBBHBN 155 RObISSS RN HhRMM and not more thap & mMiRe
4, A chamber for depositing a layer o Fxseméconductor wafer by 35 means
le ThRe Sty

8F B e RARRINAY 4] 50 f5r 1W88Kg a deposition gXsiiftSRAEY
ghahibleithe dapasitikn opeinPfsuzERBPEI0A2 BE/ ST 10 conductinigandiigtor
ihaetepositineagas fraruthechagbes: ahauisreptws for receivinga  tance D
SemisanhEBLEaIIORE GhAIES ANthRIMNAUIRal IS tansmiSSive (o, gy
thermal radiation and is arranged opposite the susceptor, wherein the
GistdAtehdn e 6?&'@“ir?%ﬂ'?i%ﬁ’"ﬂﬁ§%r?él§b lof the semiconductof @af&dge
tedien cbatedviesiawdthéeheindmidés tleagesrinteceaster region of the iidavd a

BRYdRAaRAEE HBIAR PAANG BIBfRLPIHEGRRIde than ce at the
boundary between the center region and the edge reg ion forms
with the plane an angle of not less than 15° and no t more than
25°, wherein the center region of the window is an inner region

of the window that covers the semiconductor wafer, and the edge
region of the window is an outer region of the wind ow that does

not cover the semiconductor wafer.

2. The method as claimed in claim 1, wherein the di fference
DnaxDmin between the maximum and the minimum distance of th

window from the plane in the center region of the w indow is not
less than 0.5 mm and not more than 2 mm.

3. The method as claimed in claim 1 or claim 2, whe rein the
difference D maxD min between the maximum and the minimum distance

of the window from the plane in the edge region of the window
is not less than 0.5 mm and not more than 2 mm.

4. A chamber for depositing a layer on a semiconduc tor wafer by
means of CVD, comprising a gas inlet opening for le ading a
deposition gas into the chamber, a gas outlet openi ng for
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on the inside, and a tangent applied to the radial profile of the distance at the
BRBIRPO4ERR N the center region andlthe 10 edge region forms with the
plane an angle of not less than 15 and not more than 25, wherein the center
region of the window is an inner region of the window that covers the
semiconductor wafer, and the edge region of the window is an outer region

of the window that does not cover the semiconductor wafer. 15 5. The
chiaasbtngs aleayedhe cliepoditinmergas thirodiffetemcehamiberDmin between a
fiecBsImumeaal ihg smiaimpsnaisipomrd-thepaindow from the plangsip iy

center region of the window is not Ieﬁs tIthz?inP Eé .mm and not more than 2

T, T clRa BRI AS H4mEd 1S 14480 5, wherein the 219 1S
diffsreed @ PRosic DrgisuRsORien tieraidihtudistaid the minimum degdieteesn a

mwimdwmféﬁrmﬁé!esmmi@ﬁhﬁ@%ﬁe@m@t)thg/avindolw is got lesgrthanpe
. : 7, mber as claimed in f
g?%@ﬁ%%@v%ﬁﬁ‘%@ éis‘?éﬁﬁ%@ _?S%E C@%qm 8. A semicond@i@;@vé?gr
VEHBHSANY dn @piesasiREeR WHERMINGEheHAess of the layetiside than
oonhenifside, vandrainahge iaapplietd td thvickd@describes the variatiorpasfileeof

thickingss el i dayel AshSTRRIREAIRLIR @geprdgnce with the formytasRiThe
100% *(tmax- tml%ﬁtﬁﬂ iS |ess than 0.5%, Whe{em in the formula tmﬁx £o

ot& %fﬂ{gﬁ TeRIFESs Tt ﬁ{plﬁfér??%ﬁ denotes the 35 mih
andimEsv oktiikalays’, aviteteinddtoesigieragiem ofhickness of the latfer window

is an inner region of the window that covers the se miconductor
wafer, and the edge region of the window is an oute r region of
the window that does not cover the semiconductor wa fer.

5. The chamber as claimed in claim 4, wherein the d ifference

DmaxD min between the maximum and the minimum distance of th
window from the plane in the center region of the w indow is not
less than 0.5 mm and not more than 2 mm.

6. The chamber as claimed in claim 4 or claim 5, wh erein the
difference D max-D min between the maximum and the minimum distance

of the window from the plane in the edge region of the window
is not less than 0.5 mm and not more than 2 mm.

7. The chamber as claimed in any of claims 4 to 6, wherein the
distance D is 25-35 mm.

8. A semiconductor wafer comprising an epitaxial la yer, wherein
the thickness of the layer is non-uniform, wherein the
parameter R which describes the variation of the th ickness of
the layer and is calculated in accordance with the formula R =
100% *(t max- tmin)/2*t nis less than 0.5%, wherein in the formula

t max denotes the maximum thickness of the layer, t min denotes the
minimum thickness of the layer, and t m denotes the mean

thickness of the layer.



