Process for cleaning, drying and hydrophilizing a sem conductor wafer 5 The
invention relates to a process for cleaning, drying and sinmultaneously
hydrophi li zi ng a sem conductor wafer, the drying taking place with rotation
of the sem conductor wafer. 10 Sem conductor wafers which serve for exanple
as substrates for the production of mcroelectronic conponents, usually
silicon wafers, are cleaned by wet-chem cal processes after polishing,

coating (for exarqﬂe&v.ﬂ)w@pidm@irﬂlngi,emniitﬂg)m)nd)mydmpﬁlliiﬂaj rent 15 steps
("anneal ing") or before high- tenperat u &oce steps. The ai m of cleaning

is for contaminations of the <€ %ﬁﬁ?lﬁﬁ the w5¥%%; for exanple with netals

such as copper or with organic substances, and aIso particles adhering to
the wafer surface, to be renoved as 20 conpletely as possible since said
contam nations lead to problens during the subsequent production of
conponents, fTbe dxampitd ono red dtsvortoyenauiscagrowtdr of Legaieg oxdidgsner to an
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compl etely |@ggl@ogahatggnmgﬁskng a hydrogen fluoride solution
(hydrofluoric acid) is slowy withdrawmm fromthe bath into an

ozone-contai ning atnosphere. The ozone fromthe atnosphere di ssol ves at

the liquid sgehdeenandtbitus wetkices thechur faoe/d ensben HxdnAreof aswhi ch
makes it easie% for .the I Uld ip fl ow aw@§ofron1the waf er SU{face. At the
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at nosphere. Theapwakar si,s ubaaéﬂgreshydcophlWEfeaéterare cleaned by

wet-chemical processes after pelishing, coating (for
example by epitaxial deposition}) or thermal treatment

15 steps (“annealing”) or before high-temperature process
steps. The aim of cleaning is for contaminations of the
semiconductor wafers, for example with metals such as
copper or with organic substances, and also particles
adhering to the wafer surface, to be removed as

20 completely as possible since said contaminations lead
to problems during the subsequent production of
components, for example to an inhomogeneous growth of
gate oxides or to an inhomogeneous deposition of the
polysilicon gates.

25
A  number of processes for <c¢leaning and drying

semiceonductor wafers are known in the prior art:

US5714203 discloses a process in which a semiconductor
30 wafer immersed completely intc a bath comprising a
hydrogen fluoride solution (hydrofluoric acid} 1is
slowly withdrawn from the bath into an ozone-containing
atmosphere. The ozone from the atmosphere dissclves at
the liquid surface and thus reduces the surface tension
35 therecf, which makes it easier for the ligquid to flow
away from the wafer surface. At the same time, the
wafer surface 1is oxidized by the ozone~containing
atmosphere. The wafer is therefore hydrophilic after
drying. It was established in US6451124 that the



drying. It was established in US6451124 that the - 2 sem conductor wafer is
permtted to be withdrawn from the hydrofluoric acid at a speed of only
0.01 to 15 mm per second, and preferably 0.01 to 0.5 mm per second, in
order actually to achieve a dry wafer _syrface. Gven 5 a wafer dianeter of
300 mMmm and a speed of 0.5 mm per second, this procedure alone requires 10
m nutes. The wafer nust be fully dry since inhonbgenities are otherw se
observed on the wafer surface, for exanple so-called "watermarks". 10 For
sone years iaghvEdudhchalewadlegani hgprprosbseds traviee alisbdyeam ifheeeasi ngly

enpl oyed, ingpgi ﬁ?d@ofiﬁ@‘r%”%‘é@do atWaf efpdSq CaESEA1 L0, @tlatt% rpi gy about
its centre axis and is firstly cleaned th one or nbre 15 liquids, then
rinsed with BRFofe£EFMmatErd apacHeraaly ﬁ’h@ll itQui Us® a8 BEF i SRFEVF 1 he

rotating senmoa@lu@t:oact\a@fl@y and aae6eher @t et uerds dherfdge of vdhe waf er
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EP0905747AL. bgggﬂg#al\wg@g%arﬁgeam ng processes of this type are
di stingui shed a~ Tower consunption of chemicals. 30 It is also known to

use hydrléfluoric acid as a cleaning liquid in such devices. Thus,
US686948781 @ls%Cng@syaarer %@%%fd%a\mg@eé» S8, FARMI LU MBS Syl eaned

with aliquid h rapid rotation, i quid cont ai ni ng
also been 1ncrea51ngly employed in which a

semiconductor wafer is caused to rotate rapidly about
its centre axis and is firstly cleaned with one or more
15 liquids, then rinsed with deionized water and dried.
The liquids are applied to the rotating semiconductor
wafer and accelerated towards the edge of the wafer by
the centrifugal force, such that the liquids flow away
outwards and form a generally whole-area thin film on
20 the wafer surface. During subseqguent drying with
further rotation o©f the semiconductor wafer, for
example with addition of a vapour (e.g. of isopropanol)
that reduces the surface tension of the liquid film,
the 1liquid film completely flows away afterwards.
25 Processes of this type are described in
Us2004/0103915A1 and EP0905747A1. Individual-wafer
cleaning processes of this type are distinguished by a

lower consumption of chemicals.

30 It 1s also known to use hydrofluoric acid as a cleaning
liquid in such devices. Thus, US6869487B1 describes a
process 1in which a semiconductor wafer is cleaned with
a liquid with rapid rotation, the 1liquid containing
dissolved ozone which was either dissolved previously

35 in the liquid or originates from an o¢zone-containing
process atmosphere. A Thydrophilic surface can Dbe
achieved by ozone furthermore being added to the

process atmosphere after the supply of liquid has



di ssol ved ozone which was either dissolved previously 35 in the liquid or
originates froman ozone-containing process atnosphere. A hydrophilic
surface can be achieved by ozone furthernore being added to the process
at nosphere after the supply of liquid-has-- 3 already been stopped.
However, care should be taken to ensure that a closed liquid filmis always
present on the wafer surface as long as it is in contact wwth ozone. The
sem conductor wafer is subsequently rinsed 5 with deionized water and dried.
The drying i38leepdrt bgenf Gitappadl danewsant redxgashapryiingenitakemddiaion of
i sopropanol ¥apQUE. thhthas beefedoyndyuiRowaval .id halwhDe ¢RRGRAMT atd on of
10 the particles, netals and organi¢c contam nants on the “surface of the
seni conduct oFPRaf & Eeh r 84EEACPN thi 4ORgy 2% s 1t 15 1R neeBtafti nprldvenent .
Theref ore, th BQoﬁgl eqtéqe \A@émi@om@cyi;s@lﬁdaaagleear&sﬂg sabﬁeéﬁ)églﬂ%yﬁeﬁi}%bd\?i ch
over cones t hes i.sadvantages. 15 Sajd, object_is achieve y ans a
process ?5r w%?@aﬁ?ﬁ8?15ﬁaiﬁ@tﬁﬁdzﬂV%r%ﬁh+$ith§ argéﬁﬁcdﬁﬁ FCtSfer,
conprising therfottawhg ddepsantrdifecaldedryshat editR0 ajditeani ngt t he
sem conduct o fer with iquid aqueous solution containing hydrogen
fluoride, thé8$§5§P%3% ugggéugafer rotating about its centre axis at | east
occasionally, and b) drying the sem conductor wafer by rotation of the 25
semi conduct o, waf:er AhOHt £bL5qCeRLLR RS @la@ thOt 3hoRal Spesd ofy 1000 to
5000 revol utions per minuté [h an ozoné-containi ng atnmosphere, the |iquid
aqueous 10sol b oRagdrtcaiesi-ngraiaikvgendf Iaxgande f FonkagiaaYysf rom thae
sem conduct og,wafee QR apeodBhiebntileceentirbdgak reated in this way

is still in need of improvement. Therefore, the object

was to provide a cleaning and drying method which

overcomes these disadvantages.

15
Said object is achieved by means of a process for
cleaning, drying and hydrophilizing a semiconductor
wafer, comprising the following steps in the order
stated:

20 a) treating the semiconductor wafer with a ligquid

aqueous solution containing hydrogen fluoride, the
semiconductor wafer rotating about its centre axis at
least occasionally, and
b) drying the semiconductor wafer by rotation of the
25 semiconductor wafer about its centre axis at a
rotational speed of 1000 to 5000 revolutions per minute
in an ozone-containing atmosphere, the liquid agueous
solution containing hydrogen fluoride flowing away from
the semiconductor wafer on account of the centrifugal
30 force generated by the rotaticon and the surface of the

semiconductor wafer being hydrophilized by ozone.

The invention consists in drying a semiconductor wafer,
covered with an HF-containing c¢leaning solution, in an
35 ozone-containing gas atmosphere with rotation of the
semiconductor wafer. Drying and surface
hydrophilizaticon take place in a single process step.

The process is suitable in particular for application



30 force generated by the rotation and the surface of the sem conductor

waf er bei ng hydrophilized by ozone. The invention consists in drying a

sem conductor wafer, covered with an HF-containing cleaning solution, in an
35 ozone-contai ni ng gas at nosphere wi thaatation of the sem conductor wafer.
Drying and surface hydrophilization take place in a single process step.
The process is suitable in particular for application - 4 in an

i ndi vi dual -waf er cl eaning device such as is known for exanple from
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contamination. Therefore, the rinsing step with water 20 i s dispensed with
accordlﬁHJtotPhéhq“éﬁﬁm%ﬁﬂo%v@ﬁ SPh§ééHe§al&ﬁﬁQ%ﬂQEf%teﬁW%b%r@@§E$lbed as

necessary ingckhe prf Ohﬁéin Atwdtha sage ntdtnererh@@e@r@éﬂﬁﬁe%@ déﬂ@ to the
i nvention al so 035|ble to di spense with qrgani.c co ds such as
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semlconductor wafer. These residues then dry in an
uncontrolled manner. In this case, all the contaminants
15 present in the rinsing water deposit on the
semiconductor wafer and form “watermarks”. In
particular silicon dioxide, traces of which are
dissolved 1in the water, deposits as particular
contamination, Therefore, the rinsing step with water
20 1is dispensed with acceording to the invention, even
though said rinsing step was described as necessary in
the prior art. At the same time, the process according
to the invention also makes it possible to dispense
with organic compounds such as isopropanol which again

25 lead to organic contamination after cleaning.

A further advantage 1is the saving of the process
chemicals deionised water and isopropanol. In
particular, costs for the environmentally compatible
30 disposal of organic waste are avoided. Moreover, the
process according to the invention entails a
significant shortening of the process duration in
comparison with a conventional three-stage process
comprising hydrophilizing, rinsing and drying.
35
Unlike the HF-ozone dryer known from U0S5714203, the
process according to the invention 1s not a bath

process, but rather an individual-wafer process in



A further advantage is the saving of the process chem cals deionised water
and isopropanol. In particular, costs for the environnentally conpatible 30
di sposal of organic waste are avoi ded. Mreover, the process according to
the invention entails a significant shoytening of the process duration in
conparison wth a conventional three-stage process conprising

hydr ophilizing, rinsing and drying. 35 Unlike the HF-ozone dryer known from
US5714203, the rocess according to the invention is not a bath process,
but rather aihiigdi vileal Pnatess prowasiscd ks - ae whlilsh rilbaitgcdocess theni cal s
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one nozzle. This type of process iInplenentation is _extrenely advantageous

since the dr#PAG1Frocet’lean WPS i Af egrREF TNt o LAPAGIENSREGEON 1S

i ndi vi dual - wakek eglegnidtdrarSequanee Mide Mtnémakyhagdidmey |an Step a)
10 In step a), of th% process accordi.ng to the .invention, the wafer surface
is treated wHEETAGE dHUedUTULIEIPLAREN WSHIRI MG 1R iFogehe# 1 iBPi de
(hydrof | uori eecaendy. wRtef erialimg]l thedsahyt bamliay.applied, for exanple 15
sprayed, onto the sem conductor wafer through one or nore nozzles while the
sem conductor wafer is caused to rotate by nmeans of a holding device. As a
result of the <centrifugal force, the liquid flows away outwards and in
this case forgs aaghin filmon the surface of the 20 sem conductor wafer
The seni condictor Waf er is general ly nounted horizontally in such a way
that it 1¢an be rotated about a vertical axis. The liquids are fed to it

general ly fram ahoye andeori frrRPRSAd & €according to the invention,
the wafer surface 1is treated with a 1liguid aqueous
solution containing hydreogen fluoride (hydrofluoric
acid). Preferably, the solution is applied, for example
15 sprayed, ontc the semiconductor wafer through one or
more nozzles while the semiconductor wafer is caused to
rotate by means of a holding device. As a result of the
centrifugal force, the liquid flows away outwards and
in this case forms a thin film on the surface of the
20 semiconductor wafer. The semiconductor wafer is
generally mounted horizontally in such a way that it
can be rotated about a vertical axis. The liguids are
fed to it generally from above and, if appropriate,
simultaneously from below.
25
The concentration of the hydrogen fluoride in the
liquid aqueous solution is preferably 0.001 to 50 per
cent by weight, particularly preferably 0.01 to 2 per
cent by weight. At an HF concentration of less
30 than 0.001% complete dissolution of the oxide layer on
the semiconductor wafer is no longer ensured. Highly
concentrated hydrofluoric acid 1is very <corrosive;
therefore, according to the invention, a concentration
of not more than 50% and preferably of not more than 2%
35 1is used. Optionally, other cleaning chemicals such as
hydrogen chloride may also be present in the solution.

Hydrogen chloride together with metal cations forms



si mul t aneously from bel ow. 25 The concentration of the hydrogen fluoride in
the |iquid agueous solution is preferably 0.001 to 50 per cent by weight,
particularly preferably 0.01 to 2 per cent by weight. At an HF
concentration of less 30 than 0.001% copl-ete dissolution of the oxide |ayer
on the sem conductor wafer is no |onger ensured. Hi ghly concentrated
hydrofl uoric acid is very corrosive; therefore, according to the invention,
a concentration of not nore than 50% and preferably of not nore than 2% 35
is used. Optrepdily, oeheple| cxommnkexhapmpauadsuchihash hggeogesmentdri de may

al so be presephetRethfisfl HhbORydrbydhogefochbar sdeutegat her with netal
cations forns - 6 readily solugle conpl ex conpounds which are renoved

together with the hydrogen fluoride solution. It is also possible to add
ozone to theIEO|ith ia%@ob‘pfo@fsabl@ ittoI ESE| e%dr@ ttft{? e wnﬂumlmrb@\ﬁéﬁé. | The
concentrgtion_ of the ozone is at, least 0.1 : aresult, the cleaning
effect of° thétsdPufifdn i% 5 crgéggé:d)rﬁﬁ’c?tt%e wr%ﬁ"ﬁ"agg"et NSO oFa e i qui d
filmis reducéd.th) Stepea)iscaat béeaatrited omy/lor Aaxaaplresiultcl eame r oom

air or under _an_jnert here .such , 9. nitrogen r.. .t is also
possi bl e forcg§8hégglf%%%§ oggetﬁghdggf?glgﬁelgtn%%%ﬂ%?%ggﬁgﬁg%pt%§. Ozone
i s preferabl gurs§appl cedsinnaofohhienldgsidagidmr éanradu@8H402 m xture. In 15
step a) the gas stream preferably contains 1 to 35 per cent by weight of

ozone; the range from5 to 20 per cent by weight is particularly preferred.
| f the X noSpRer@)coptai RE ¢Fond ed hewt t KOl AXaP kR sEBl Wwd$Lam Te%R | quid
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which is thereby oxidized, The ozone-cdntai ning atnosphere can be used as

an However, it 1is also possible for ozone already to be

added to the atmosphere in step a). Ozone is preferably

supplied in a continuous gas stream as 03/0; mixture. In

15 step a) the gas stream preferably contains 1 to 35 per

cent by weight of ozone; the range from 5 to 20 per

cent by weight 1is particularly preferred. If the

atmosphere contains ozone, then the latter dissolves in

the liquid film and passes by diffusion to the surface

20 of the semicecnductor wafer, which 1s thereby oxidized.

The ozone-containing atmosphere can be wused as an

alternative to the ozone-containing solution or in

addition. A solution containing ozone and HF is able to

etch the semiconductor wafer by continual dissolution

25 and reformation of an oxide layer. This facilitates the

removal of particles and is advantageous if a thicker

surface layer is to be removed. At the same time, the

reductive deposition of metals on the semiconductor

surface 1s prevented 1in the presence of a strong

30 oxidizing agent such as ozone. A cleaning solution

which contains only hydrogen fluoride and no oxidizing

agent selectively removes only the thin oxide layer on

the wafer surface and does not have an etching effect

for elemental silicon. This is advantageous for

35 semiconductor wafers having stringent requirements made

of the surface roughness.



alternative to the ozone-containing solution or in addition. A solution
contai ning ozone and HF is able to etch the sem conductor wafer by
continual dissolution 25 and refornmation of an oxide layer. This facilitates
the renoval of particles and is advantageous if a thicker surface |ayer is
to be renoved. At the sane tine, the reductive deposition of netals on the
sem conductor surface is prevented in the presence of a strong 30 oxidi zi ng
agent such as ozone. A cleaning solution which contains only hydrogen

fl uoride andSkepokidi zing agent selectively renpves only the thin oxide

| ayer on the wafer surface and does not have an etching effect for

el enmental silicon. This is advantageous for 35 sem conductor wafers having
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the ozone inh sai as 'streamin ste I's preferabl per cent
by wei ght, paﬁteéupérpyhsﬁeﬂéﬂa@ﬁy Qefore drying.

An ozone-containing gas mixture flows through the gas
15 space above the semiconductor wafer in step b). By way
of example, ozone in a mixture with oxygen (0;) or air
is used. Ozone 1is preferably supplied in a continuous
gas stream as 03/0; mixture. The concentration of the
ozone in said gas stream in step b) is preferably 5
20 to 35 per cent by weight, particularly preferably 5
to 20 per cent by weight. At this ozone concentration,
on the one hand a complete hydrophilization of the
wafer surface 1is ensured and, on the other hand, the
surface tension of the liquid film 1is reduced by
25 dissclved ozone sufficiently to obtain entirely

satisfactory drying.

The ozone from the atmosphere partly dissolves in the
ligquid film and reduces the surface tension of the
30 ligquid. The semiconductor wafer is rotated rapidly,
whereby the liquid film flows away under the action of
centrifugal forces. The rotational speed should be
chosen to be high enough for the liquid to be
centrifuged away fully from the wafer surface. This can
35 Dbe achieved by means of a rotational speed of 1000
to 5000 revolutions per minute, preferably of 2000
to 3000 revolutions per minute. It is only 1if these

rotational speeds are complied with that the rinsing



to 20 per cent by weight. At this ozone concentration, on the one hand a
conpl ete hydrophilization of the wafer surface is ensured and, on the other
hand, the surface tension of the liquid filmis reduced by 25 di ssol ved
ozone sufficiently to obtain entirely- gatisfactory drying. The ozone from
t he atnosphere partly dissolves in the liquid filmand reduces the surface
tension of the 30 liquid. The sem conductor wafer is rotated rapidly,
whereby the liquid filmflows away under the action of centrifugal forces.
The rot at i ondl-thpetatahotihdtbel s cheses seg Yoelhi giearoiagicd ovithe theuid to

be centrifugggogmgytfgghybgrg@g?ggsg@fggtﬁgrface. This can 35 be achi eved
by means of a rotational speed of 1000 to 5000 revol utions per mnute,

preferably of 2000 to 3000 revolutions per mnute. It is only if these
rotational sppedsadier topbifedoxbid tihalo tHRer Iy NGpacd pedter@bpy that is
necessary. in accordanﬁﬁ ﬁhth tgg pr.i or art.%fn be di spensed with. The
addi tion f BZ8ABS| HE5Pt B8R fdc &Ngr P& v UPPlYediThs® ViR Wt h2Pend of
the |iquid seppbyteanestepya)wand shaul iaceouséy imt htiide rdcsaehsealn the
rotational gspe ﬂ of. the seni ¢ nﬁ ctor wafer. It is.alsq _possibl to add
bzone | ater SPeERe i CRhos er CERECLP TS i 'm L habCaridatye eet Feduced by
the rotary nbvemeit ozEore 1(:tconpl £t ehantdhunkhesm pénovad lofquive filpi d,
hovever, it phs NAGRSRArYpLenanRld, RZONG ! Apthe PACG R lONT s 2
cl osed quuia ?iln1|s tiF%?ErEE%%% onn§%e mafe?._ ' entire cl eani ng and
drying prlocessmpamtbeasdr bhadosnt remevids ot Hae 30 BecbndwwasDurithg t he
drying of thessami-eauduct Qb Wakak, ozbfe 220RGCYUAINNG GaS BiAPSphere
conmes into contact wth™ ‘ ) .
a cleosed liquid film is still present on the wafer. The
entire cleaning and drying process can be carried out
in less than 30 seconds.
15
During the drying of the semiconductor wafer, the
ozone-containing gas atmosphere comes into contact with
the wafer surface and forms a hydrophilic oxide layer,
such that, at the end of step b), the semiconductor
20 wafer is hydrophilic and dry. The dried wafer is free
of watermarks. Since the process according to the
invention does not result in an increase in the metal
and particle concentration on the wafer surface, the
semiconductor wafers treated according to the invention
25 are distinguished by a low metal and particle

concentration.

The process according to the invention can be applied
to all semiconductor wafers, preferably to
30 monocrystalline silicon wafers. Application to
semiconductor wafers which do not as vyet bear any

component structures is also preferred.



the wafer surface and forns a hydrophilic oxide |layer, such that, at the
end of step b), the sem conductor 20 wafer is hydrophilic and dry. The dried
wafer is free of watermarks. Since the process according to the invention
does not result in an increase in the-etal and particle concentration on
the wafer surface, the sem conductor wafers treated according to the

i nvention 25 are distinguished by a | ow netal and particle concentration.
The process according to the invention can be applied to all sem conductor
waf ers, pref BrR&BR§ pgalgg monocrystalline silicon wafers. Application to

sem conductor wafers which do not as yet bear any conponent structures is
al so preferred. 9 - Patent Cains _1. Process for cleaning, drying. and
hydrophilizing a sefFre6RATCESE WwaeERinGomsHding e hotr o hyt4tePs 5 in
the order st atetkmnidoddiedidngwhierseie@iduding waéerfoMlidviad i gtefls agqueous
sol uti on §ontainkng hédrog%n fluoride, the sem conductor wafer rotating
about its® cenfr &"GxPSISE 585§ occasional Iy, and 10 b) drying the

sem conduct or)waf etrehyingt athen ofmidmndiserm condifetror waaher aabbiguids centre

axis at a ratatbnal peedqof 1000 .46, 5900 yenol il ongy pef, Jl nut gy in an
ozone- cont ai nI'ng at nosphéere,” t he |qU|d queahs ol utii'on ‘contai ni ng

hydr ogen fl useindeohidoatng awelier rvatdbinge abenitcontttictentvaf érxion atcount of
the centrifugals+f gregs9en8r ated the rotation and the surface of the

sem conduct or mg er ban%.%ygpépﬁpﬁized by ozone. 2. Process according to

C ai m 1,1&habact efryéasbyhoenknausima wpbed by 2006 Hiemood Fevol utions
per mnute kBmSt8RdO-tor wafer about its centre axis at a

rotational speed of 1000 to 5000 revolutions per minute
in an ozone-containing atmosphere, the liquid aquecus
solution containing hydrogen flucride flowing away from
15 the semiconducter wafer on account of the centrifugal
force generated by the rotation and the surface of the

semiconductor wafer being hydrophilized by ozone.

2. Process according to Claim 1, characterized by
20 a rotational speed of 2000 to 3000 reveolutions per

minute in step b).

3. Process according to either of Claims 1 and 2,
characterized in that the concentraticn of the hydrogen
25 fluoride in the liquid aqueous solution in steps a) and

b) is 0.01 to 2 per cent by weight.

4. Process according to Claim 3, characterized in
that the concentration of the hydrogen fluoride in the
30 liguid agueous solution which 1s situated on the
surface of the semiconductor wafer after step a) is not

changed before step b).

5. Process according to any of Claims 1 to 4,
35 characterized in that the concentration of ozone in the

atmosphere in step b) is 5 to 20 per cent by weight.



3. Process according to either of Clainms 1 and 2, characterized in that the
concentration of the hydrogen 25 fluoride in the |iquid aqueous solution in
steps a) and b) is 0.01 to 2 per cent by weight. 4. Process according to
Claim 3, characterized in that the conggntration of the hydrogen fluoride
inthe 30 liquid aqueous solution which is situated on the surface of the
sem conduct or wafer after step a) is not changed before step b). 5. Process
according to any of Clains 1 to 4, 35 characterized in that the
concentrati ofi-of 0zoREOFRSEheaCaPhdPherte i ANYt epfb)Ciaims t d 260pe? cent by

wei ght. - lochﬁraBt@@@Qadaqeprmm g@egnﬁ)oflsﬂéaﬁﬁlédt@uﬁ urfley agheri zed
inthat step a) is carried out unde ozone-contai ni ng at nosphere. 5 7.

Process accoP@PR§ F8RERAPATE, 2ERIPR ?E?lzed in that the concentration of
ozone in the atnosphere in step a) |s 5 to 20 per cent by meight 8.

Process qﬁco5d|ng to angeof Cl% m% Cl10 char a ter|C e hat t he
i qui d aqueous IutF5ﬁ gonttairs 655% ‘o PtBc8ss %ﬁf% ah? of
Clains 1 to BhatcHauactenczadranlbhaunihezpmecess tlse cartmosgbheute bin 15

nmeans of an %@gBVEQU%g @6E8r26|§gglggRgSEPC%61éRt Process according to any

of Clainms 1 to characterized int he "sém conductor wafer is exposed
to the ozone-containing atnosphere starting 20 froma point in tine at which

the sem condgctor vabebceks ShELbr&PNET &b Wahl aogoniipueus 1l igyidrfilm
10 characterized in that the 1liquid agueous solution

contains ozone.

9. Process according to any o¢f Claims 1 to 8,
characterized in that the process 1is carried out by

15 means of an individual-wafer cleaning device.

10. Process according to any of Claims 1 to 9,
characterized 1in that the semiconductor wafer 1is
exposed to the ozone-containing atmosphere starting
20 from a point in time at which the semiconductor wafer

is still covered with a continuous liquid film.





