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2008P00042 DE/ ST1 Method for depositing a |layer on a
sem conductor wafer by neans of CVD and chanber for
carrying out the nethod The typical construction
of a chanber for depositing a |ayer on a

sem conduct or wafer by neans of CVD is described in
20880906239 &858 21 for exarpl e. The chanber is

di vided into an upper half and into a |ower half. The
upper half is closed off by a cover, also called an
-upper dome. The cover conprises a base which fonns
the side wall of the cover and a w ndow conposed of
Myprhed Zdrhdeposi ttimgns paayent of & tshef cedducadt atbfeB. by Gheans

The basgs imObnd SidBeptddr QL 1N8LhaMEL WLEL, i S
3 tlet

provided with a gas inlet openi'ng and a gas ou
openi ng arranged opposite the latter. Situated
Thet iwwemntibe wpparshabf a2 anekidie fbowdepdltingf at heyer on =

seharRhict S a wAsGe Pty thal,or ecel vesot he( “chemical wvapor
deposition”) in a chamber, comprising conducting a deposition
gas from a gas inlet opening o©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.

The typical construction of a chamber for depositing a layer on
a semicenductor wafer by meé.ns of CVD is described in
US 6,325,858 Bl for example. The chamber is divided into an
upper half and into a lower half. The upper half is closed off
by a cover, alsc called an upper dome. The cover comprisesg a
base which forms the side wall of the cover and a window
composed of quartz that is transparent to thermsl radiation.
The base is on a side wall of the chamber which is provided
with é gés inlet opening and a gas outlet opening arranged
opposite the latter. Situated between the upper half and the
lower half of the chamber is a susceptor that receives the
semicbnductor wafer to be coated. The susceptor is held by a
rack with spider-type arms and can be raised, lowered and
rotated with the aid of the rack. The lower half of the chamber
is closed cff by a baseplate similar to the cover, saild
baseplate likewise being transparent to thermal radiation.
Lamps arranged above the cover and below the base plate are
activated in order to deposit a layer on a semiconductor wafer
placed into the chamber. The deposition gas is conducted
through the gas inlet opening to the gas outlet opening and
over the semiconductor wafer on this path. In this case, it

flows through a channel bounded by the window at the top.

One of the challenges when depositing a 1 ayer on a



10

15

20

25

30

35

be coated. The susceptor is held by a anuo and can be

rai sed, lowered and the rack. The |lower half of the

chanber baseplate simlar to the cover, said

basepl ate |i kewi se being transparent to therna

radi ati on. Lanps arranged above the cover and bel ow

the base plate are 30 activated in order to deposit a

| ayer on a sem conductor wafer placed into the

chanber. The deposition gas is conducted through the

gas inlet opening to the gas outl et opening and over

the sem conductor wafer on this path. In this case,

sdmitbodsctdrr eagar mwh&aﬁelobo:um?ed bye trl?e%u!\&é}@%/ @Eat the

e t.or ma er

“*’*-‘f’S’S?%'a’%. e ST ar A U e PR T Preshade s
o Wiav e ™S %Sa;f@ﬁseﬁ%%kr%%es “leﬁlﬁtlrﬁﬁ so%saﬁ@ﬁﬁﬁmgnta@ variation

CFfOSQEbﬂ@Yeﬂtenrrkasm eisofthas safgé NPdMaeN a;gé atHeO i OF e rence

M%eé@y@{e hgﬁm%lcﬁﬁé@ 1{ angi.gd eg mqglmu "tthéLﬁ:En?% tmin

éﬁfﬁl nce 5 between the maXinum t it ckness

¥?ﬁ ckEs Paramgres 2 fenioed Fhertpoanseerrides the
@eipvetl hdidr efff arhidesit FFdemdehensathe efadalficefieddis in
sibbercace apdeliia,meean LBLEKAGSS L iq Percent gnd.. 100%

% cal cul a ed according to t
) oep Ccof“ﬁ??@l)?lehetF%ye?Yetfhlté%ﬁeg%sﬂ sl»"alalll the

mohe WO fromne thE fsorflet hhesmalherot ke val ue of R US

2002/ 0020358 Al is devoted to inproving the
t hi ckness of a | ayer osi ted by

ni.f t f the de

?reagrqggéo%@% ‘tf\ﬁ THethatetsty i bsriHeseir Eecéﬁbﬁr@@eéy of
the othicthmgsa p@rallmlear depaet icgh tyoneads preWAber The method
deSaEilN tanesn ) éd?r@E:lQQQb%%dé&r@(cgs n%@llﬂﬁya% eact:l,on

uctor wa

ro e re |on of the semc
R P A e CRBTLl { G GMeaSt i Sxcessive

1mmoﬂr¢@hcolmrp‘d?%t e yrmmll icatgd, snhedha®iics Gfafer,

wROcH e premenls kAveddqn.ges8k 10 specify a
possibility that can be realized nore sinply for

Si e mﬂlﬁgméﬁ&)dll’hlsf (M‘omnf.)é/rsﬁﬁvbmﬁ &cﬁlﬁpﬂh&@ﬁ@d Ofemﬁohﬁﬁ/&rts of
HERESLed on, 2, sem conduct or veter b

ccording to °P'st a5 pect’P6F thé P8§Jeletlllth’vEIﬁi”'r G be
redidrzed] sms: pﬁ@mpﬁed rmeitpcbfioy deposubifigratlhayet the
tl@fbk%e%gmo%o@u§595r\A@reﬁéspc)édne@r{]s Ofse%?ricﬂcggé pafer by

chanmber, conprising conducting a ep05| Ion
m%“§h§flﬁV%t openi ng of the chanber over the

sem conductor wafer to a gas outlet opening of the
Agtrasber, toher&instt lrerdepost tihon pgasels oratéemd there is

pf(ﬁﬁ@l‘éghaamethod for depositing a layer on a

semiconductor wafer by means of CVD in a chamber, compriging
conducting a deposition 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 o
thermal radiatiom, and at .the bottom by a plane E in which the
surface of the semiconducter wafer to be coated liés, wherein
the speed at which the deposition gas is conducted over the
semiconductor wafer is varied, by virtue of the fact that the
distance D between the plane and the window is chosen in such =

way that it is larger in a center region of the window &nd in
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30 channel bounded at the top by a window that is
transm ssive to thernmal radiation, and at the bottom
by a plane E in which the surface of the

sem conductor wafer to be coated lies, wherein the
speed at which the dep03|t|og gas is conducted over

the sem conductor wafer is varied, by virtue of the

fact that the distance D between the pl ane and the

wi ndow i s chosen in such a way that it is larger in a
center region of the window and in 3 an edge region

of the wi ndow on the outside than on the inside, and

an t e Fegdppldfedhe owitvdow adi ghe probitie ofart B the inside,
dh&tﬁrt%&g@htti@la@@n@@r ynbetagen EP@E 08 QEet,L ec%t %g_Fce at

:%]BhuencF |egqu%rns with the, plane an an
ess t and het FBFET 5 R4 zgndv\,ﬁg‘?e,eﬁg% h&egion

| E‘é‘ﬁ‘tse F"lF%g‘Fftm PélfilﬂtE hen \mlwéempf sncn lepaerharegbenamf nbhemore

s o e 38 B e 1 o
Jseéj%g)ow%tg hgge dojéxté notl%héEl SvEPVERe i TOHGaET YT Ratafer, and

. e PHECi Aediirord havevdidswover ed olmr thgicmdifalthe window

tisaf Hbes afort bevei straneembeinmenct haufl-ane i n whi ch
the surface of the sem conductor wafer to be coated
|ies and the wi ndow arranged above the sem conduct or
TRsf rveRhohe R divacuentd ytiaif | tencedihd depbsid iagn the
diatrence haietlgéeﬁo tshwey bhl@.népgteﬂ a;hltm:c et hﬁug%geaygf che
S ct.or._wafer,. The di stance
éezu\gve&g%?‘éttog VU&QE %ngnggn% St l(Jjanle:L °8l & sogl HpF JEEleY pREpnged
BPE_IERE SHHCAREREE Fe pEsrti 6‘?111 ges fdeswsookeraltllye influence
tsxemdfe@nelmt:icm wedter, Titestspeedtd Ssa) | tlﬁétesllggfegjt%l(qb Jhen the
1S t n e ave _further
dir%!éosgr edﬁé%ggh%@ oF, t};gsﬁte ﬂ%ﬁ&%@ C%OEO PEST puebe nngtance
s @A s O iRy 5&? gretRhfee Brlem ﬂﬁ%hpﬂn@ﬁe. the speed at
wBopiyetBel yiepddier idepasist if0bws abeet Sthé B8k ddnaliPer warer.
18kSt-RREE f%oryltlhecrpal anges, S%" a1 S0 the, béstéaﬁ%‘;a_

this i ns:h% the i nventors have di scovered
lﬁ%ﬁ}l‘i%‘s §F af UprATTIcE S oL P FRY oSt ARee tlt%rﬁe@ﬁélfpicanerate
ifadowerbencarife gersed ¢h or dergtn KHesPmabl £rdn0 wRatplane .
CSQ%M@UCEQJE M\@ﬂjc@ﬁ%lgﬁ M%é)fhlg{prl{]f%c;hd%sg\’a o from

hat the vari at i fg é h| cknesSs of the de OSI
“PayErPS pEr t PRar ey Praltl ¢ 1P sotadéist Wé\j‘lﬁh'ﬁ/e the

- igyegarsk &aveac éeaqutfedt héifhatly t Hatw Winkeh rbbea i siFice of

the il StafRge COMSE &k, pilind %a@:bggrﬂ@dcc;n@% %&? in §16der to be
.8Epasi tion rate | gucovver in the center s .

sem conduct of “wa FHay25ETF Y SFGesoft (H® in such a way
Ehahi tétﬂwd@e’tlétl%f@t then %Glseeﬁi@n@’@ tiiet hie@ospoandayer is

p@&ﬁﬁﬁzﬂ.a@ftytﬁtﬁalﬂr e&@nt‘;thV@Hé OrﬁhegrhE&% 3 Br 0¥k ded B ount
f:hf?l@efaé th %pq\ﬁl 51' %ead tyance remalnlng constant, it is

obsgserved that, the deposition rate is lower in the center of the
semiconductor wafer than at the edge of the semiconductor

walfer.

In acccordance with a second aspect of the present invention,
there i1is provided a chamber for depositing é layer on a
semiconductor wafer by means of VD, comprising a gas inlet
opening for leading a deposition gas into the chamber, a gas

outlet opening for conducting away the depositicn gas from
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35 seni conductor wafer by means of CVD, conprising a

gas inlet opening for |eading a deposition gas into

the chanber, a gas outlet opening for conducting away
the deposition gas from 4 the chanber, a susceptor

for receiving a sem conductoy wafer to be coated, and

a wndow-that is transm ssive to thermal radiation

and is arranged opposite the susceptor, wherein the.

di stance between a plane in which the surface of the

5 sem conductor wafer to be coated lies and the

W ndow is larger in a center region of the w ndow and
FRE S1o8BYe redMSRHTOT KET W FRIGHABR  Iemégeriufdorhuafer to
ba tdvetedsi ded and vantangenbzapy i edadsmitBevd adical thermal

P ofdeli g ogn& hn.es. déééa%@@& Qﬁpcgg}.%ebgﬂgd%é’ce%%%meﬁhereln the

enter region and thé_edge region

tREcan 497561 e®of Ph%‘fe | éd's” fRARR 15 B8nd ssEatror ef  the
sdrarofSychalrewef ar t hre eenteted egican znf the winadeW & Slarger

a0 4 Nekef eARO0L st bR V\&rﬂ%\@/ taﬁélt i Qe re%g%hgﬁ%lon of the
sem conduct or wafer, and the edge. regi on

%&’M’? s%ﬁ CBLEET® FEFT O dfet h@swendawimaﬁan@e@% FtLied
tovdre théizsermmdidactdr tiaf @rstabbe &nbodi enhsaof Hdieen
dHveRhLen J%rg%ow tahdrglflgr teaiteglélll Ol A2 - wﬂ:lgu{l'?e lane an

shqws he f ature of a i nvention in cross
FEeri 6 36?3 8Rohs” t?ﬁ? FRbi BPTHridEn 5w nietyedid the

qGerEepl am&c@ Wi rtglet hendex piai arediinernoegidet @i | tHeelwiwdow
tHRAMBeYe60RKL JskRd-AB6oF LU Q&g@ﬁ- ta@ﬂl% gh§g§i§%ergg}_on of the
b%td\é)v%e{]s ta?leogg(grnprleglgg gf Vghrc]a %Xvnd%w thl‘;xte does not cover the

semiconductor wafer.

Embodiments of the invention are explained in more detail below

with reference to figures.

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

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

Figures 3 to 5 show the radial profile of the layer thickness
of semiconductor wafers that were coated with and without the

use of the invention, taking account of an edge exclusion of 3

mim .

The chamber in accordance with Figure 1 comprises a side wall
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
opposite -the susceptor. The window 5 is connected to a base 6,
which lies on the side wall of the chamber. It iz transmissive

to thermal radiation and is preferably composéd of quartz. The
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according to the invention. Figures 3 to 5 show the
radial profile of the |ayer thickness 25 of

sem conductor wafers that were coated with and

wi t hout the use of the invention, taking account- of
an edge exclusion of 3 MM The chanber in accordance
eﬁquogpﬁﬁﬁgvlsgonprises a si’de wall 30 with a gas
inlet opening 1 for feeding a deposition gas into the
chanber, and a gas outlet opening 2 for conducting
away the deposition gas fromthe chanber, a susceptor
3 for receiving a sem conductor wafer 4 to be coated,
andagewhdow Seatcangedooppasit e tlhze cati@éz:ﬁ Qie@&nesT he plane

#i adow 5.1 5, connggled: d oafhase § A3Wnheh Lles on

4he sid transm s

WEPREF ¥ SACAEToRand=Psiprefargsl 9f cBnpod&dmpf The lower
apear B . tHEh&as@0DBRORA431 DA/ t5TEhe $16hace. afet Bereial area

ﬁﬁhﬁoﬂﬂw&hﬁ ecrovtags b& %@Fﬂ?% rgi%];\l: nj?swa%egl gnebqg coated

that is at a specific _distance he wi n
The™ Hi¥TaAce D PreTErabty Predien %?nrtﬁﬁgé’eaf-OQ57 @5 the
wipdoThe [oserradiew ofcdrirespase | iwes pakal akit® tbe the

fmaBenductbheydadd | ahcabga 5,08, the t\l% nxgﬂlv& %58301n1ng the

covers the sem conductor wafer to be coate
TErer r eP8 REr ECARTIBT s PERRLIRAhEEr 2F e rEdpeofenhen ©
ki fEewWrindoy . r e usatdor péspondsidtd bhecHeadietise®frdgion and

t3@Mwe Nl Ust OfhalVed Rfe: +ERCoRULLT iR %ﬂneﬁwt’aﬁpl"&a@%whes in
tﬁgjglnlngftqugingeé region is referred t
(=hal d

er ei Maf ter- a8 ge region 8

The speed at which a deposition gas is conducted over the
semiconductor wafer is not constant, since the distance bétween
the window and the plane in which 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
the center region of the window. The magnitude of the &peed is

symbolized by the length of arrows in figure 1.

Figure 2 shows the distance D between the window and 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 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
of the distance D forms with the plane E an angle whick 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 viewed from the
outside to the ingide: in the center region of the window in

such a way that the difference Dpuwx-Dmin between the maximum and
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“the center regl on of

10 of the window. The ratio of the width of the
center region and the wdth of the edge region of the
wi ndow typically lies in the range of 1.5 to 2.5. The
speed at which a deposition gas is conducted over the
sem condyct or wafer is not constant, since the
2cﬂ°§?8?1%4e2 E?E?m%%n the w ndow®and the plane in which
the surface of the sem conductor wafer to be coated
| ies changes. The radial profile of the distance is
configured in such a way that the distance decreases
fromthe edge region of the wi ndow toward 20 the
denmerimeyidsteficé hef wihedewnddhefmuaghnht ugbaraf itsheot less

@ﬁeed ssm@yal}iaolnb%eﬂopé’ dRe bengt hhRf ;ar cQus.adL flguLe of
tz]ihn’?d 2 shows the di stance D_between t he w ndow

C“’i‘)l Ja’hesﬁbuﬁ NG FE2bx 5P| & TIPT87GF ntwyy Drin  Detween
tébodixetdumcent dimg tovimhe 25stancentdfortbaes vanflomctirom the

;qfantehen digt angeck f:é#’i@nt Be egateimaely theny ndow 8nd o.5
ile of the distance D. This

enc e _radi p
?I t?"g‘o}é%at??@t érr]mﬁed by the fact that at the
Iocatl on at which the center region of the w ndow
@Adhei Bg the ﬁd@ﬁ_é'regdl‘aﬂho%flt Bﬁggéﬁl%@%eﬁoha@ge@he window
ied to.the r rofile of ,the_distanc
AR e REoaPARE: Bt nGPa- G B8 Rbt o8 Fithn the

Mafie” B fan an

,%Haﬁdlﬁotthﬁoﬂestw 25, lpaeercepartlhy erieeﬁereeum of the

wa88bi gumaaid lonscH ddaeei ﬁ@l_ﬂ/&naroe tt'PL@SGrahc?bvy\h“IQ'% td'%gtance
st e rease S_Vi].ewe romt.ne
dij) ?7 %g)% %’% @o aecgrseasgn ctoﬁle Cel’ﬁSlly regl vie Oefd t]?]

e to the on
%tﬁH@ﬁN i%® stéh alwet hatt t feérdi pEe? erc@abraxcdftant  in

Ehetmgﬁﬂi he BaxiAke MtlaﬂOSPOQMZZeBEérSﬂ_@gﬁdﬂe as shown
P @hé'“(h@d% 81974 d‘& @%e%&ﬁ%@! :%ﬁnréﬂf‘ne i's not

I"ess rrman not rmret and in the
edge region of the wi ndow in such a way that the
Eﬁtiaﬁtaleaf/e:rwea:&ﬁ,vemﬁmﬁaetmeen t he maxi nrum and the

A nipym. di st ance,.of . Jrr{b%sg\ﬁ n% w éiﬂr@okh%;g p'lan scase

evv|n0W|snot esstan

SFRPEHEN O ABFECIWHATY MALON AFRFeLhet shblier hratm 2
dobmetrr ecfyes ¢eghon Tie tirey wimdewidhel|taiel \eabbditdi® of the

mg&p @Efetch.e eﬁ@tﬂdlae%eefpf t&e twengﬁmkﬁe@,e sEaggfayer
di stance is |arge dge region of th

d\?%Pﬂ%l’o‘iﬁdt h&h F?]etﬁémjc%%'%e‘Ft?“ég Sﬁelbgr tie WP, GFHé’ the

wdhdtandermddes thet radiad troodéte eaSetivoniiataoas| y &som the

p‘ihﬁé‘\’e@ fé&metsgen@éa stge tthg thedsRsiden lincan e£é02 was
const art.icul ar in_an inner SeC?I on of

erE ghfag?ozf goﬁo Ee S‘Lﬁlgﬁﬂ ion. A semiconductor wafer that

was coated in a chamber comprising this window received a layver

whose thickness profile is shown in figure 3 (example).

The window that was used for coating the semiconductor wafer
whose layer thickness profile is illustrated in figure 4
(comparative example 1) had the following properties: 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
Lo the boundary between the center region and the edge region
formed with the plane E at an angle of 9.2°. In the center

region, the window was configured in such a way that the
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15 by the radial profile in accordance with figure 2.
Exanpl e/ Conpar ati ve Exanple: An epitaxial |ayer
conmposed of silicon was in each case deposited on
seniconductor mafers conmposed of silicon having a 20
ianeter. of , 300 mMm The way_in which the enbodi nent

2(9108??1%04\% REOW ffects the radi al profile of the

t hi ckness of a | ayer deposited on the sem conduct or
wafers was tested. Only the wi ndow wherein the radi al
profile of the distance D fromthe plane E
corresponded to the illustration in figure 2 was 25
dfbedirad Beeoihti hgtveert hbel nyeiumopnd Alsemisbnductietance
d@aftﬁe tvhﬁcﬁovwatsfoﬁp%h@dpwn@ € N ern LOMALESENY LAl S1n the
\é\fn ow rECEIﬁ J(Oévy whose. t hi kness Cg_lhofl | e |t o
ABWRST P i GF e IRX &RPI 8TEFHESHi oW That s tdedtre
défervat Rg-tthe: dehveandbet oaxiwie pandhghogeimay g stance
JENE EKRASA0RT Bfdn end SHiiahkUSIHAL ede i Phifukegbl & ofh.
(conparative exanple 1) had the follow ng properties:
the radial profile of the distance D of the w ndow
Theomitdrer pitmte "Bewase€ oAPT gardldnion tdacveaiomyiuchar wafer

whESetaI&geﬁt dHiakndvas pppriewd te tlhe_ub@yé&&?r yibetﬂ&@aﬁe 5
center regi and the.edge regi.on.35 forne
Rgp TS Xi%mgg a%cgjl eﬁo %% Iien PR CeRt 7" S:elge’l én,*

rﬁﬁéa Rar@év\it%vazcsf EHAT FEUPeEe B udheawiRgpy Faem tihe plane E
wggom%zemn %Ez:hd bf fa@f efze DﬁaXtd_ﬁﬁeﬁthh&E%st Bfplied

&jh% ow f rom

the % e "Va gﬁgﬁc e%’Iln %e(wet See r e gﬁgmn
ff’ﬁ‘ée W&&\Nt\h&s P&Gﬁ?l 6uﬁ*édai‘1na§%ljc€h of V\?a%r-r’t"hatlnt ﬁ@e center
rdgiéxe,r etilie imgebDnaas bebnesfiriede iraxswain andratyhethat the

ELIBNC b oL ANEC B fler RE AN LM &il° nBEARR: GibBhce
of ghgawkﬁaow from the plane E had the wvalue 0.3 mm. In the

edge region, the window was configured in such a way that the
difference Dpax-Dnin 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 profiles, the
thickness t of the deposited layer in the profile of the
diameter d fluctuated to a considerably legger extent in the
case of the semiconductor wafer coated according to the
invention and in the case of the comparative examples. What is
particularly noticeable about the comparative examples,
moreover, is the layer thickness that decreases significantly
on the outside (comparative example 1) and the layer thickness
that increases significantly on +the outsgide (comparative
example 2). In corder to quantify the variation of the thickness
of the deposited layersg, the parameter R described in the
introduction was determined, wherein .the arithmetic mean of the
layer thicknesses that were measured at 96 distributed
positions taking account of the edge exclusion of 2 mm was used
as the mean layer thickness tn. The result is summarized in the

following table:



The wi ndow that was used for coating the

sem conduct or wafer whose | ayer thickness profile is
illustrated in figure 5 (conparative exanple 2) had
the follow ng properties: the 10 radial profile of

t he di stance D of the wi ndow fromthe plane E was
TORFPEet 2 PE nSSuch a way thdt the tangent that was
applied to the boundary between the center regi on and
the edge region forned with the plane E at an angle
of 32.5. In the center region, the w ndow was
configured in such a way that the 15 difference
Tabaax- DM n bet ween the nmaxi num and the m ni mum

di stance of the window fromthe plane E had the val ue
O 3 mm_ Tt he “edge, Tegiom, _the wndow-was—configte

PR S s wWaSPTIRRAR tE Ve THRTRES dnckComake DS EeTmirer |
’® he. 48axi nrum arskst he m ni mum di st ama®szof t he wi ndow

fromthe plane E had the value 2.2 mm 20 As shown Dby
the conparison of the layer thickness profiles, the
thickness t of the deposited layer in the profile of
the diameter d fluctuated to a considerably | esser
extent in the case of the sem conductor wafer coated
according to the 25 invention and in the case of the
conparative exanples. Wiat is particularly noticeable
about the conparative exanples, noreover, is the

| ayer thickness that decreases significantly on the
out si de (conparative exanple 1) and the | ayer

t hi ckness that increases significantly on the outside
(conparative 30 exanple 2). In order to quantify the .
variation of the thickness of the deposited | ayers,
the paraneter R described in the introduction was
determ ned, wherein the arithnetic nean of the | ayer
t hi cknesses that were neasured at 96 distributed
positions taking account of the edge exclusion of 3
nm was used 35 as the nean | ayer thickness tm The
result is sunmarized in the follow ng tabl e:
2008P00042 DE/ ST8 Table: Exanple Conparative

Exanpl e 1 Conparative Exanple



10

15

20

25

30

2174 0.48%0.82% 0.80% Patent Clains |I. A
nmet hod for depositing a | ayer on a sem conduct or
waf er by nmeans of CVD in a chanber, conprising
conducting a deposition gas froma gas inlet opening
of the chanber over t ] conductor wafer to a
gas outl et opening of tiﬁ'ég% gapl}g% , Wherein the
deposition gas is conducted through a channel bounded
at the top by a window that is transnmi ssive to
thermal radiation, and at the bottom by a plane E in
whi ch the surface of the sem conductor wafer to be
coated lies, wherein the speed at which the
deposition gas is conducted over the sem conduct or
wafer is varied, by virtue of the fact that the
di stance D between the plane and the wi ndow is chosen
in such a way that it is larger in a center region of
the wi ndow and in an 15 edge region of the wi ndow on
1. 4 methgd i fos depositingm 267 of RECTRIFZTIHEOT el bX meanid AV P glchaseper.
corhRistnB @ohAdinfl o REREbLRIEdDE bl FliaRe&IR! oftthecRIVAAREY the
het ween the center region and the edge region form
SCIFAHIEH SRS AN E B CUITp PRENEE O Gte Fhamhert Wakren Hie fisppsiiign gas is
condBdt& thivaph 2 ShannaMbBirbdlat itkeroS 8 b &indo@GhD Rk @insthiBéve to thermal
wi.ndow i s [ wéthat covers

rod i GBI RIPELE ATy f‘gsuga%go% GFBROURCpRgeler 0
be WhAEDVikd, SvigfeirO Wiee Epeb @t OMmichf the hixpositiod omis tihabndloes et the
sen%go\ﬂﬁﬂctgr%ﬁe% QSSv%rrEl;ati %}O gllilt%cta 8{ the\:l\%ch tlExét 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 regioh 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 region
form 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.

2. The method as claimed in claim 1, wherein the difference Dpax-Dimin between the maximum
and the minimum distance of the window from the plane in the center region of the window

is not less than 0.5 mm and not more than 2 mm.

3. The method as claimed in claim | or claim 2, wherein the difference Dyu-Din between the
maximum and the minimum distance of the window from the plane in the edge region of the

window is not Iess than 0.5 mm and not more than 2 mm.

4. A chamber for depositing a layer on a semiconductor wafer by means of CVD, comprising
a gas inlet opening for leading a deposition gas into the chamber, a gas ouilet opening for
conducting away the deposition gas from the chamber, a susceptor for receiving a

semiconductor wafer to be coated, and a window that is ransmissive to thermal radiation and
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2. The nmethod as clained in claim1l, wherein the
di fferencebet ween the maxi gym and the m ni mum
di stance of the window fromthe plane in the center
region of the windowis not |less than 0.5 mm and not
nore than 2 mm 3. The nethod as clained in claim1l
or claim2, wherein the difference D',1)""" between
t he maxi mrum and the m ni num di stance of the w ndow
is drranged ohsipd thers¢aptor,vdiestgbe distgicgemkent dydangiimebigh the surface
of {ﬂgge &)‘T‘lﬁ cléolp epto%emtém%s F;E\t thdRE 8ol &E}Q‘ﬁ% dente?'rcﬁfo‘n of the
ep03|t|ng a layer on a sem conduct o
WHWaWemd byanme amsdgsfre@uDof towmdpsionghegougrids than| cattheoipeid, agd 2
tan eri Fﬂ %@t{j’ﬂo% I%lg%p&ﬁé I:d} tgg'dlmg aplthQ b&dﬂ@arf B&@Pe%rthe @ni¥dfregion
t opening for conducting away the deposition gas
ang ‘ih® pdge mgicaHermbwith thy plapsaeiselsrof pefriess ghapily| 4pg ngt more than 257

whe@ill thOBGMHE Fc%[on\’@ftﬁé winBoW & £ORh&egidNeF B Wirldd@Whd: Raders the
is transm ssive to thermal_ radi ation and 10 is

senyp e v e ithecden aesiaisd dipt BMAOWARERUET T3P dheatiiRdow
thab@JeVER Bovdr 1AL SBcdnAudMiiviinert he surface of the
senm conductor wafer to be coated |lies and the w ndow
is larger in a center region of the window and in an

5. The @Ran@dO8s CREhENINOEIath e, WhetdaWhe Riiffdi@ico Wl Siole, b&taam the
lied.to the rad

on the .insi.de, d a t angen
e A TR g S e RS TR 3¢ GiBGH e O) the
wiklettietot leeghaIn_Rinch dnhaowagethaeginom form wi th t he pl ane
an angle of not less than 15 and not nore than 250;
wherein the center region of the windowis an inner
6. Tieghanbedbs tthiemedimeloiv 4 badiaioay ehsreinfise &ﬁﬂbm mlﬂ{between
el R R g P B R0 on o
thesamdosan ol ddsotham@ b erms antihot bore Time 201lmrrber as clained in
claim4, wherein the difference D.-D'"" between the
maxi nrum and the m ni num di stance of- the w ndow from
7. THeehghigns clamedye chant er claimdi. whreaf the distange RdoW—-38 mmot
| ess than 0.5 mm and not npre than 2 mm 6.. The
~chanber as clained in claim4 or claim5, wherein the
di fference Dmax-Dm n between 15t he nmaxi mum and t he
m ni mum di stance of the wi ndow fromthe plane in the
edge region of the windowis not Iess than 0.5 mm and
not nore than 2 mm 7. The chanber as clained in
claim4 or claim5, whrein the distance Dis 25-35
nmm



