-1- Device and Method for C eaning the Edges of Substrates This invention
relates to the renoval of materials and/or nedia fromthe edges or the
peri pheral area of substrates (hereinafter referred to as "cleaning the
edges”), and in particular to cleaning the edges of substrates in the
sem conductor industry. In the donmain of the sem conductor industry, the
quality of a production process is detetmned in particular by the

cl eanl i ness of automated procedures and the conmponents used. It is of
particul ar significance here that durlng t he productlon process, which can
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and then contam nate said substrate. In order to avoid this type of materi al
and/or media transfer, among other things, follow ng coating  processes, the
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substrate to the next by the contact with such apparatus components, and then contaminate said substrate,

In order to avoid this type of material and/or media transfer, among other things, following coating
processes, the edges of substrates, which here can be for example a photomask or even a semiconductor
wafer, are cleaned. Independently of which coating method is used, the edge or side faces and/or also the
C lower faces of the substrates are contaminated with lacquer following a coating process. Depending upon
the further processing of the substrates, it may also be necessary, for example on a coated upper face of the
substrate, to remove the lacquer or coating again from one edge of defined width after the coating. The
total removal of lacquer from the areas in question or also just partial removal of lacquer may be necessary
here. With this type of lacquer removal or cleaning it is of course necessary that the surfaces of the
substrate which are not to be cleaned are in no way effected by the cleaning. In particular it should be
avoided that a cleaning fluid used for the cleaning comes inte contact with areas other than those to be

cleaned.



cl eaned. A device for cleaning the edges of a sem conductor wafer is known,
for exanple, fromEP 1 067 591 with which the substrate to be cleaned is
held on a rotating device, and a fluid nozzle with an angle of incidence of
between 0 and 45 is directed towards the peripheral area of the substrate.
In order to clean the substrate, it is set in rotation, and a etching fluid
is directed onto the peripheral area ef-the substrate by the fluid nozzle.
By nmeans of centrifugal force, the etching fluid applied is substantially

guided radially outwards. This known nethod is on the one hand o
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flatteni n§"™#%. a so-called flat, because in the region of the flat no
etching fluid can be directed onto the peripheral area of the wafer during
rotation. Starting with the prior art, the object which forns the basis of
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medi a etching fluid can be directed onto the peripheral area of the wafer during rotation.

Starting with the prior art, the object which forms the basis of this invention is therefore to provide simple

and inexpensive cleaning of peripheral areas of substrates, particularly also of substrates that are not round.

C According to the invention, this aim is achieved by a device for cleaning edges of substrates, in particular
photomasks and/or semiconductor wafers, in that the device comprises at least one cleaning head with at
least one media-delivering nozzle and at least one media-suctioning port and a moving mechanism to
produce a relative movement between the cleaning head and a substrate, the cleaning head having a main
body in which the media-suctioning port and an adjacent media-suctioning duct are embodied, at least one
first flange that is provided with a flat face which points towards the media-suctioning port and extends
substantially perpendicular to a side surface of the main element, said side surface comprising the media-
suctioning port, wherein the at least one media-delivering nozzle is disposed at a distance from the main

element on the first flange, has at least one outlet port open to the flat face of the flange, which points



suctioning port, wherein the at | east one nedi a-delivering nozzle is

di sposed at a distance fromthe main elenent on the first flange, has at

| east one outlet port open to the flat face of the flange, which points
towards the nmedi a-suctioning port, and is directed substantially
perpendicular to the flat face of the flange which points towards the

nmedi a- suctioning port, wherein the outBet port of the nedi a-delivering
nozzle is recessed in relation to the flat face of the flange or is |evel
therewi th, and wherein the noving nmechanismis controllable so as to
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of the media-delivering nozzle because a negative pressure applied by the media-suctioning port is
sufficient in order to draw the medium out of the media-delivering nozzle. The narrow gap further ensures
that relatively little ambient air is suctioned, by means of which a relatively low suction force is required in
C order to achieve a specific flow of the medium applied. The medium can only be drawn out of the media-
delivering nozzle by suctioning on the media-suctioning port and moved away over the substrate fo the
media-suctioning port. Moreover, due to the possibility of directly suctioning the cleaning fluid, it is not
necessary to set a substrate to be cleaned in rotation, as in EP 1 067 591 described above, and which
requires the rotation in order to spin off the cleaning fluid. It is therefore also possible to clean substrates
with straight edges. Furthermore, cleaning of sections or part-areas of the peripheral edges of a substrate is

also possible.



necessary to set a substrate to be cleaned in rotation, as in EP 1 067 591
descri bed above, and which requires the rotation in order to spin off the
cleaning fluid. It is therefore also possible to clean substrates wth
strai ght edges. Furthernore, cleaning of sections or part-areas of the
peri pheral edges of a substrate is also possible. The object which forns
the basis of the invention is also ful-f#illed by an alternative device for
cl eaning the edges of substrates, 1 particular photomasks and/ or

em cond or wafers, i.ch east on | eanin ead th at |east
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first andnsecang 1&4@&%&%@%@@ eozgasnla aﬂéa@t\bmealavmnhmeg dohtake deati@ nedai ch points
towards the nedia-suctioning port and extends substantially perpendicul ar
to a si de figtiercaamisiof th¢ fobowik n body, said side surface conprising the nedia-
suctioning port, the flat faces of the flanges being parallel to one
anot her, amdinkedy i %@ﬂhe@w@aﬁéa@n@gw qnéwdﬁ@fﬂwlzﬁ@ﬂwmg@hct B8 era'roé%saed a
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relation to the flat face of the flange or is level therewith, and wherein
t he distah@GOMWmﬂbéﬁwuhempacaMH€$ﬁﬁm@ésmsﬁwd*mwﬁdﬂ@mg@shﬁSNQMHhﬁémwby 0. 1

0 to | mm especially up to 0.6 mm_and preferably by 0.4 t han t he
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cl eaning possible. By neans of the two flanges, the substrate can be
enconpass ddngbsyis greatenty bif mmde lohm.gspagidllly up to 0.6 mm, and preferably by 0.4 mm, than the

thickness of the substrate to be cleaned.

With this aliernative device, the advantages already specified above are substantially achieved. In
particular the narrow gap formed between the parallel flat faces of the flanges and a substrate
accommodated between them result in a capillary effect which in connection with the suctioning lead to a
C defined flow of a cleaning medium over a peripheral area of the substrate which makes specific cleaning
possible. By means of the two flanges, the substrate can be encompassed by means of which a weil-

defined suctioning area can be produced.

According to a particularly preferred embodiment of the invention, at least a second flange is provided
which has a flat face extending substantially parallel to the flat face of the first flange which points towards
the media-suctioning port, a distance between the parallel flat faces of the flanges being greater than the
thickness of the substrate to be cleaned. By means of the second flange it is possible to encompass a part

peripheral area of a substrate by means of which a well-defined suctioning area can be produced.



defined suctioning area can be produced. According to a particularly
preferred enbodi nent of the invention, at |east a second flange is provided
which has a flat face extending substantially parallel to the flat face of
the first flange which points towards the nedia-suctioning port, a distance
between the parallel flat faces of the flanges being greater than the

t hi ckness of the substrate to be cleanéd. By neans of the second flange it
is possible to enconpass a part peripheral area of a substrate by neans of
whi ch a wel |l -defined suctioning area can be produced. -5 Preferably, the

di st ance Befeipblarihedipangebetiyerasheiflanges iy 0. eyl mmypprecigdlyye 04 . apdprefadly 6 nm  and
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Wth a particularly preferred enbodi nent of the invenfion, at |east one

further nedi a-delivering nozzle is provided which is disposed at a di stance
fromthe main body on the second flange, and is open to the flat face of
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and bel ow. The structure of the cleaning head here is preferably
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aghi eve substantially even cleaning conditions on the upper and |ower side
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on its respective flange so as enable an adjustnment of the width of a
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medi a- sucti oning port, the pivotal novenent being in the direction towards
t he substrate edge.

Preferably, at least one media-delivering nozzle pivotable on its respective flange so as enable an

adjustment of the width of a peripheral area of the substrate to be cleaned by pivotal movement of said

media-delivery nozzle. At least one media-delivering nozzle can pivot on its respective flange between 0°

and 40°, preferably between 0° and 20°, in relation to a vertical of the face of the flange which points

towards the media-suctioning port, the pivotal movement being in the direction towards the substrate edge.

Preferably, the at ieast one media-delivering nozzle has a plurality of outlet ports so as to be able to apply
fluid over a great width, by means of which among other things, the retention times of the cleaning fluid on
the substrate can be increased. With an alternative embodiment, the at least one media-delivering nozzle
has a slit-shaped outlet port so as to be able to apply a cleaning fluid to the substrate evenly over a wide
area. Preferably, the distance between the at least one outlet port of the media-delivering nozzle and the
side sutface of the main body of the cleaning head comprising the media-suctioning opening is between 2.5

mm and 6 mm, and is especially 3 mm.



C Preferably, the at |east one nedi a-delivering nozzle has a plurality of
outlet ports so as to be able to apply fluid over a great wi dth, by neans
of which anong other things, the retention tines of the cleaning fluid on
the substrate can be increased. Wth an alternative enbodi ment, the at | east
one nedi a-delivering nozzle has a slit-shaped outlet port so as to be able
to apply a cleaning fluid to the subst-fate evenly over a wi de area.
Preferably, the distance between the at | east one outl et port of the

medi a-del i vering nozzle and the sjde surface of the main
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the main body of the cl eani ng head conprising the nmedi a-suctioning port.
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suctioned by the nedi a-suctioning port. Moreover, a positive air flow

results ithe rddemaitroétht inain-defivetitgopaied irethis watii ioguianageed drat onlyhheamoguer ant ees t hat
t medi um does not reach a central area of the substrate. Furthernore, the

i um hi t@edﬁmswrfﬁééﬁ ipfisospraonsd, psthepadia- sgcawaﬂt il\éqrtoyervﬁ ROFBg@ir ﬁwresuttbr ce, by
nmeans of whj,.c a rev s alternatively al so

bl thing BreoBy 35 Bhehad b R Nt SR RS Hscieh aosR i GRie T oo

the nedi aarqu% thé’s@gs'trglg FQRKBZT‘I‘IC@E Wetnlgdlm ﬁé%'s{rrﬁce%f'lme LuBst 3R leytaﬂtlgllytvﬁth&xlggl substrate
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here w th farcd, B} dahsw@ vicl Plashpiy @BiGekate O pretapikddeen 10 KPa and 30 KPA,
preferably 20 KPa, so as to prevent it from splashing when it hits the
substrate. Even if small

It is alternatively also possible to convey a medium, such as for example a cleaning fluid, through the
media-delivering nozzle with pressure and to apply it to the substrate to be cleaned. The medium is
conveyed through the media-delivering nozzle here with a relatively low pressure of between 10 KPa and
30 KPA, preferably 20 KPa, so as to prevent it from splashing when it hits the substrate. Even if small
splashes occur, these are however prevented from getting into a media area of the substrate which is not to

C be cleaned due to the narrow capillary gap between the flange and the substrate and the air flow.

In order to make possible selective cleaning of the upper and/or lower face of the substrate, a control device
is preferably provided for separately controlling the media-delivering nozzles. As well as selective
cleaning of the upper and lower face, by means of the separate control it is also possible to provide

different processes on the upper and lower face.

Preferably, the at least one flange of the cleaning head has a recess in which the media-delivering nozzle is

at least partially disposed. By means of the media-delivering nozzle being disposed in a recess, said nozzle



spl ashes occur, these are however prevented fromgetting into a nedia area
of the substrate which is not to be cleaned due to the narrow capillary gap
bet ween the flange and the substrate and the air flow In order to nake
possi bl e sel ective cleaning of the upper and/or |ower face of the substrate,
a control device is preferably provided for separately controlling the

medi a- del i vering nozzles. As well as sédlective cleaning of the upper and

| ower face, by neans of the separate control it is also possible to provide
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pr ef er abl Wﬁéﬁbﬁaﬂvgd?féfér’y By OUPHFYL? R e dichneiAf fhﬁeﬁstfaﬁéo tersieeehde Q“SOf t he
bstrat t d
substrate d\; 9 ¥ug 10%%ngtqhe ﬂil]GGIu;ﬂ 1scﬁ%aran\%ax 198 rzgn r?/g '14{(3: mcle aljsluc m %ducta%erggwag

guar ant ee a- sucti oni the
medi a- sucmhqnmagwmgﬁ%pmAdvantageously, a suctlonlng deV|ce connected to the
medi a- sucti oning duct and a control device for C controlling the sane are
provi ded. By controlling the suctioning device, the retention tine of the
cleaning nediumon the substrate, and the suctioned quantity of nedia can
be set. | ridgmtgaousivp? yyetiaing ée\’lpe@sriemceo the medizagiptiopingdusigéscoptol deyise Bubst r at e

ng an edge _of the sane, subst ort for a substrate and a device

a& pr oduc‘ff”ﬁ'@“’&g tP%ﬁaﬁ‘f "i“?/%“"ﬁ‘l?\‘}e%"‘r‘i?“"h %‘ﬁ“”f‘ﬁ%d%’lﬁﬁé*tef“éet‘%“"stﬁﬁﬁg‘ﬁ‘? lANEE the

cl eani ng head., 3elfa§,raﬁmh¥su9tﬁma'qqa%qiyoﬁﬁe%fa%mle.13{ a control device for
setting on over ap- egree of the at least one ange with a side face of
the substrate is provided here in order in this way to provide setting of
the width of the edge to be cleaned. Preferably, a control device is also
provi ded tloordemmtniabd it possitdd @ tleanahe edgsvehentbstretavecm difref bt @aniangstwrad and t he
substrate such that the cleaning head runs along at |east one part area of

at | east d}*lé""é@gfe*“b#fﬂtfﬁ’éaéEYEféf‘Fa@@c'“%iehffvéﬂﬁi’ﬁ“l‘@"tée‘&?ﬂé‘FéWP““ﬁﬁS%’&'ﬁ@é In this

way, a defﬂ!)e c%amrpg%ead are preferably provided. Preferably, a control device for setting on overlap-degree of the

at least one flange with a side face of the substrate is provided here in order in this way to provide setting of
the width of the edge to be cleaned. Preferably, a control device is also provided to control a relative
maovement between the cleaning head and the substrate such that the cleaning head runs along at least one
part area of at least one edge of the substrate, maintaining a constant distance. In this way, a defined part

C area of the edge of the substrate can be cleaned.

The object which forms the basis of the invention is fulfilled by a method for cleaning the edges of
substrates, in particular photomasks and/or semiconductor wafers, by disposing a cleaning head with at
least one media-delivering nozzle and at least one media-suctioning port adjacent to a substrate such that
the media-delivering nozzle is directed towards at least one peripheral area of a main face of the substrate
to be cleaned, and the media-suctioning port lies in the area of the media-delivering nozzle adjacent to a
side or edge face of the substrate, a distance between a flat face of a flange of the cleaning head carrying

the media-delivering nozzle and the peripheral area of the substrate to be cleaned being set to 0.05 to 0.5



area of the edge of the substrate can be cl eaned. The object which forns the
basis of the invention is fulfilled by a nmethod for cleaning the edges of
substrates, in particular photomasks and/ or sem conductor wafers, by

di sposing a cleaning head with at |east one nedi a-delivering nozzle and at

| east one nedi a-suctioning port adjacent to a substrate such that the

medi a-del i vering nozzle is directed toRards at | east one peripheral area of
a main face of the substrate to be cleaned, and the medi a-suctioning port

lies in the area of the nedia-delivering nozzle adjacent to a side or edge
face of t ITE™&WFAlY Wrial Imypnd Puielly [t Afuntheepplication phacleanipe Rigtp hege of the

cl eani ng i e . i.a- veri nozzle a t he peripheral area
of the su%gr?pr %{ég&%%ft%gUbét}agea‘ﬂ@S‘%B@fagtgl'és'}éc&atdgﬁgﬁrfrﬁé&f 18’ 75'? ra?"r"rr'}%o ecgﬁueccclmg'lgl y up to
0.3 MM  andmpédahRicdldnihg 10id By BeadBf e R@di@ﬂ&lohiﬁéﬁﬁdﬁﬂd AfadifeemtinRANERGonfk Ui d tO the
peri pheral area of the substrate with the at |east one nedi a-delivering
nozzl e; aniget.dByawdamgf bf fetidd asddling @nbaigyentof, thehdévatappdiedde spetidalnbavgart | ui d by
means of the media-suctioning port and an adjacent nedi a-suctioning duct.
By neans dfhivvtie Ihstisge tBOTeshn Atihe werehese peivesh the Bimge aop e i fase e{gfes  al r eady
specified above are achieved. In particular, the provision of the narrow
gap betmeéﬁ”?ﬁamﬁﬁﬁﬁégmgﬁﬂmwﬁgmﬁgpﬁdPﬁgﬁggf"?ﬂ@““?@ﬁstrate facilitates
specific application and suctioning of the nedium applied. Preferably, the
cl eaning head has at |east two nmedi a-delivering nozzles which point towards
one anot heeferabBfe ddagindIRAd N leadt tvdmRAia-0dlivérREncaIBSIhcA b@ntidvaliC ot laaRgd 1 s

di sposed between at |east two nedi a-delivering C nozzles during the

ar r angenend th¢ repphedalprd jof the snbsjrate to b geapalgsdidpbsed Fepreet 4 Basrmdinadiddéliveme i ng

ngkzl es to be directed respectively towards the upper and | ower face of the
sWest r at e, "oZliydwipethrEdrsme e SHPiRYIUR rostitlefer theypydigrdghiyeringgofzligtods de face of
he DSt L Lok gL ARSI 0k by LGRS AR Ll SR 22 O

i nproved cligapidile e tlb6r 1Rl sERudA R NAis artalpemet BSH {haa,?e&mh@ma rReorakhi eved
because the nedium applied for this can be brought fromboth main faces of
t he subst rsafseatsan Bsleb@d Walle sir@inki Ehethéracre, il 041 iniproviedclddiimydi the Bidd e ofli r ect i on
of the medi a-suctioning. This is nade possible anong other things by the
nar r ow gaphefsesimdg damrisobi pdsisvaditkeasse thowediuy) applich for thiggpn be brepghbfompfottgmaire| at i vel y

| ow suctioning force because hardly any anbient ajr is suctioned or drawn
faces of the substrate so as to wet the side face before it 1s drawn in the direction of the media-suctioning,

in.
This is made possible among other things by the narrow gap formation which makes possible the
application of a relatively low suctioning force because hardly any ambient air is sucticned or drawn in.
The low suctioning force once again makes possible good wetting of the front face of the substrate.
C With a preferred embodiment of the invention, the cleaning fluid is supplied to the at least one media-

delivering nozzle such that it is substantially unpressurised at an outlet port of the same, and is drawn out of
the at least one media-delivering nozzle via the media-suctioning port and the adjacent media-suctioning
duct substantially by the suctioning force, and applied to the peripheral area of the substrate to be cleaned.
In this way it is guaranteed that only the respective amount of cleaning fluid is applied to the substrate as is
suctioned by the media-suctioning port. Morcover, the fluid hits the substrate substantially without any

force.



The | ow suctioning force once again makes possi ble good wetting of the front
face of the substrate. C Wth a preferred enbodi nent of the invention, the
cleaning fluid is supplied to the at | east one nedia- delivering nozzle such
that it is substantially unpressurised at an outlet port of the sane, and is
drawn out of the at |east one nedi a- dellverlng nozzle via the

medi a- sucti oni ng port and the adj acent®medi a-suctioning duct substantially
by the suctlonlng force, and applied to the perlpheral area of the substrate
to be clean t eed, that %ve anmount

of cl eani ngt% TaT a]terater&lve EmbOdlII‘IICIYt 8} the myfeﬁt%u atﬁeB: efmmét utd is apPl%Q toych &enphera &Pegtt t

nedi a- suckiv@fiteRObeRRbred bmrﬁe@.\éﬁghve&n@ Qozklk umdprag&es Thid eﬁo‘s’gﬁlty E@Eﬁag&mﬁeﬂnt Pally
wi thout any force. Wth an alternative enbodi nent of theé invention, the

cl eani ng fHedisence Betagapihi @elid-delitekiny npede aphibe @bstrate B @o@feattfbier to mﬂastbread @plyo be
cl eaned by the nedi a-delivering nozzle with pressure. This is especially
advantageéﬁ%ﬁmméW§mWh§%ﬂW§¥ﬁﬁ@@ﬂm@EW@@mw@héﬂwgmsaﬂéemﬁvbwpﬁ@Wﬁ@ﬂzle and t he

substrate ‘ reat for it to b ible to a a_sufficient negative
pressure é’fﬂ“t"ﬁg SgT*\e@fessbfaf‘P“‘dPe eRigelsuely B s %?foﬁﬁ“ H5% T TSI o dr aw
out the Qtlhﬁ?tg%sqgstr%tlr Lﬂoﬁrhlsm%m?{u?e% a%lﬁé?l?%Llﬁn P&éﬁ%ﬁa&&! ﬁtldpé{%ldéo kpy so as to

prevent the rom spl ashi ng e substrate or this, the
pressure p@ﬁj@a@ghyKﬁalls mnthln a range of between 10 KPa and 30 KPa, and
preferably 20 KPa. Preferably, the cleaning fluid is applied substantially
per pendi cul ar to the peripheral area of the substrate. C Wth one

enbodi nent of the invention, the cleaning fluid is applied to the peripheral

area of t Refeaghghecdprngfuidis ﬂ@ﬁ“eﬂH{?F‘@‘tlv%Ylperhe“ﬂ‘él\}ﬁféﬂtb@ef‘l?hﬁrﬁ*laéﬁ\?‘é‘l“ti“ks&i“e to the

strate rfac ref erabl
Loani ng. oo Bt Sy R b, W Rehln et Boonfrbs L BEPeay e Bye HesE of ¢ ne
angl e _adj yah BRALi wilfRvHERIA Qhalds vRETANGHAL: el BApchaBDSA.ERN De
set. Preferably, the nedia-delivering nozzles are control I Fed separately by
means of \ohin@boe| the dafindfuidHAL pliRBEhe QIBe df 1 sbfRtehBRRledhd @ ihe @MBNRAJPIBSEUIr € 1 S
present at the outlet ports of the nedia-delivering nozzles which point in
opposi t e diedentt df dw geriphaal trbeetp horla@nedican be sst.possi bl e t o subj ect the
medi a-del i vering nozzles to different pressures so as, for exanple, to
convey different quantities of fluid to the upper and | ower face of the

Preferably, the media-delivering nozzles are controlled separately by means of which it can be guaranteed
on the one hand that even pressure is present at the outlet ports of the media-delivering nozzies which peint
in opposite directions. Furthermore, it is possible to subject the media-delivering nozzles to different
pressures so as, for example, to convey different quantities of fluid to the upper and lower face of the
substrate. Furthermore, it is also possible to apply different fluids to the media-delivering nozzles. For
C example, a solvent could be applied to the upper face of the substrate, whereas pure water is applied to the
lower face, by means of which corresponding fluid flows are formed, and it is guaranteed that the solvent

does not get onto the lower face of the substrate,

With a particularly preferred embodiment of the invention, the media-delivering port and the media-
suctioning port is moved along at least a part area of at least one edge of the substrate in order to undertake
edge cleaning in this part area. The distance between the media-suctioning port and the side face of the

substrate during treatment is preferably kept constant here so as to clean an even peripheral area of the



substrate. Furthernore, it is also possible to apply different fluids to the
nmedi a- del i vering nozzles. For C exanple, a solvent could be applied to the
upper face of the substrate, whereas pure water is applied to the |ower
face, by nmeans of which corresponding fluid flows are fornmed, and it is
guaranteed that the solvent does not get onto the | ower face of the
substrate. Wth a particularly preferri@d enbodi nent of the invention, the
nmedi a-del i vering port and the media- suctioning port is noved al ong at | east
a part ar ea of at |east gne edge of the substrate in order to undertake
edge cl eafti®figi FePRbs tsaraivapegmenrbraves) b sybieee dfrakirmeied idaveh 89t i oni ng
port and the 3108 Sk Sudfaddlfor RURRILALE during treatment is preferably kept
constant here so as to clean an even peri pheral area of the -10 substrate.
Preferably, the relative novenent between the substrate and the cl eaning
head i s brought about by a novenent of the substrate and/or the cleaning
head. | n Orogdertobabiegecdobdewedting ootk sie fatd df the @ibstiale@né sotBo f@a eleanfng b ssdhse r at e,
and so al so good cl eaning of the same, the distance between the
medi a- sucHiFee brgvepotht medifchuqtifeingsiog andftigside Bpe of e subtigtsrdpring éheddge clgirg ffe edge
cleaning is referably set hetweep 0.5 and 2 mm and especially 1 mm
Pr ef er abl %}’f’fe’éab%ef l?eb"ﬁé‘}%? "RAEL P 2P eépec‘glﬁggn‘f"?'}f“éerﬂy’ b Bﬁar °ﬁﬁ? ané 5 nm
especi al | i . - f. ri pheral area to be cleaned is
advantagegﬁg?ggg%ﬁ$edgggﬁgSgépgwggngH@V%raag'degree which C has at |east
one nedi a-delivering nozzle with a main face of the substrate. In addition
and/or alternatively, the depth of a peripheral area of the substrate to be
cl eaned cade daptsof alperiphatlisevede Hsangliisadtanagpotstyechinmeli basettthg lan sverlaprdepraeodizh e. | n

er to guarantee that the cleaning fluid is fully suctioned at the end of

| eani ngasﬁ?‘ﬁé‘é’g%f}led&p’ﬁll“i%@t"%}? with f mpip Soqqf ghy pHbpiggtef i/’\j‘idﬁt“?“§“‘¥/?fla§‘t‘“aﬁ‘fdyal |
st opped, an he suctioni ng, of the cleani fluid is ended after. a
o1 edbt er T UHER PO ML SIS TRECpT it by STHE F BT 1 ui d has
finished. yifehbs-fiBdi a-delivering nozzle reaches a comer area of the
substrate when being noved al ong the edge of the substrate, the nedia
supply is interrupted before it reaches the corner, whereas suctioning of
t he

In order to guarantee that the cleaning fluid is fully suctioned at the end of a cleaning process, application

of the cleaning fluid is first of all stopped, and the suctioning of the cleaning fluid is ended after a

predetermined period of time after the application of the cleaning fluid has finished.

If the media-delivering nozzle reaches a comer area of the substrate when being moved along the edge of
the substrate, the media supply is interrupted before it reaches the comner, whereas suctioning of the

C cleaning fluid continues. In this way it is guaranteed that the cleaning fluid is furthermore fully suctioned
because the suctioning effect can decrease in the comer area. The supply of the media to the media-
delivering nozzle is controlled such that the medium just reaches the corner area so that cleaning of the
whole edge of the substrate is possible. Preferably, the media supply and/or the suctioning of the cleaning
fluid is controlled dependent upon the substrate contour 5o as to provide defined cleaning of the substrate,

in particular where there are transitions between different edge areas.

In the following, the invention is described in greater detail by means of a preferred example of an

embodiment, with reference to the drawings. In the drawings:



C cleaning fluid continues. In this way it is guaranteed that the cl eaning
fluid is furthernore fully suctioned because the suctioning effect can
decrease in the conmer area. The supply of the nedia to the nedia- delivering
nozzle is controlled such that the nediumjust reaches the comer area so
that cleaning of the whole edge of the substrate is possible. Preferably,
the medi a supply and/or the suctioningllof the cleaning fluid is controlled
dependent upon the substrate contour so as to provide defined cleaning of

t he substrate, {)artl cular where there are transitions between different
edge area$®ln the NGV TRAFPRGHVE R Of aRIpRE bR p deagiag bepd ?ﬁé‘ﬂd‘?gﬁ" Gis &P det ai |

by means 9l 2 Pr ol et ed Sxamn! unl A GRRYLIRAL lbllafebBenoe to the

drawi ngs. I'n the draw ngs: - rspec I'ew of a

phot omask rgd a cl ealewwrdﬂeaa; A0 QeAing Geall Qttﬂobﬂtﬁe nbmeesttatremm i, Fig. 2 shows a
schematic sectional view through a cleaning head according to Fig. 1, Fig. 3
shows a firF@M vi ew gibwtdweheoh@aentiogl Heneatbrowgh tha oledning hed poadihe® Fat ;ached to it
Fig. 4 shoms a schematic sectional view through the cleaning head accordlng
to Fig. 3FieFig. 5 @waeapeﬁ@wﬁeewwawaéwd@ﬁwt%tq:frleém ng head accordi ng
to Fig. 3; 6a .and 6b show a pect a sectio w of

nozzl e bodiF 3%%’8?% ﬂ'ﬁwf' R ug @ %egt Swodaf“o?f% b%%f)cafdf’?éh(ta BTt e’fah'glel nvegt i on;

Figs. 7a and 7b shoyy ﬁe%ﬁl%@ﬁ%hhyﬁve%q a sectional view of a nozzle body
according to a second exanpl e an enbodi nent of the invention; C Figs. Sa
and 8b Shﬂﬂg’s.aaﬁ&ﬁ@pﬁﬁtvla\é@spad&dezﬁdS&:@tﬁdlﬂmﬁJvoﬁﬂrﬁbﬂ[e%ﬁdy&cdaﬁlﬁléh&sb&ﬁ’cyexﬂﬁ]ﬂ@r ding to
a third exanple of an enbodinent of the invention; Figs. 9a and 9b show a
perspective and a sehEovdimentiotthe infentionnozzl e body according to a fourth
egampl e of an enbodi ment of the invention; Fi shows a schematic

ér esent At Ghagfe S}EY"éaﬁfPﬁ‘g“’h"éGF?é“"élﬂ(‘f’ﬁ?’&f WZZ%&OQWUIWM‘I“WWPM g. | |

shows a schematic represent at i an al ternative cl eani ng head accordi ng

to this an émbodimeént 09 tﬂe mvention;

Figs. 9aand 9b show a perspective and a sectional view of a nozzle body according to a fourth example
of an embodiment of the invention;

Fig. 10 shows a schematic representation of a cleaning device according to the invention;

Fig. 11 shows a schematic representation of an alternative cleaning head according to this
invention,

Fig. | shows a perspective view of a photomask 1 and of a cleaning head 3 for cleaning the edges of the

photomask 1. Fig. 2 shows an enlarged sectional view of the cleaning head 3, a part of the photomask 1

C also being visible. Figures 3, 4 and 5 in tum show a front view, a sectional view and a perspective view of

the cleaning head 3, parts of the cleaning head being left out in Figures 3 and 5, as will be described in
more detail in the following. The structure of the cleaning head 3 is described in greater detail by means of
Figures ] to 5. With the following description, the terms upper, lower, rear, front and similar terms are
used in consideration of the representation of the drawing, these terms however in no way being limited

because they depend upon the respective alignment of the cleaning head.



invention. Fig. | shows a perspective view of a photomask I and of a
cl eaning head 3 for cleaning the edges of the photomask 1. Fig. 2 shows an
enl arged sectional view of the cleaning head 3, a part of the photomask | C
al so being visible. Figures 3, 4 and 5 in turn show a front view, a
sectional view and a perspective view of the cleaning head 3, parts of the
cl eaning head being left out in Figures 3 and 5, as will be described in
nore detail in the follow ng. The strudture of the cleaning head 3 is
described in greater detail by means of Figures | to 5. Wth the foll ow ng
descriptiogn,.the terns u r.. lower.  rear.. front an iimlar te are used
i n consi dg%é:{elgnén h(e) BtIWéovEdgg?VI%hsaeT] matofiyopﬁggf” hl’f 'h}éas %?“Bgvﬁ“gag‘,g’ ﬂ%tﬁgféseurf%‘cee?'% however
in no way ubaiRent ki, b 88 9 iIDEEAILE EritN@YonteBAD o mbBRNcobige SRSl p¥i€o AL 4 gnENt
of the cleaning head. - 12 The cleaning head 3 is provided with a nmai n body
part 5 whiooh! drasteawisdildsd@set ioahrtythd rhaia-sekichingsiudt f B.CRRe Bduclid of thi élathdtaats f r ont
face 7, a port 9 is provided which is connected to a nedi a-suctioning duct
11. The pbPtehrbepsby acurvedyyplgectionalief e maihbodhs- decr eases towards t he
medi a- sucti oning duct 11. The reduction of the diameter is brought about by
a curved wall section 13 of the main body 5. Furthernore, the cleaning head
3 has at . i i 0 5. The
fl anges 13&?%m%%ﬂgﬁ¥%%%ﬁ]r%ﬁ??ﬁgmkgPég%ﬁﬁiﬁEggﬂ%$§%ﬁg%%t ggﬁgggﬁég%:over t he
flat facefsgesThe 18Lahgasm 12 mad Belly 5 Guch ¥hQRY pdfect @Vbr thD AR Fac€NArhe Rarkhi@s mai n body
5, and the flanges 17 and 18 extend at a lower end of the nmain body 5, as
can be bestd 1§ eemd atnn FHipgundd 18 maindody.s, s tht Aegapped 1&adknd tthdovfet @dgisl: 15 and 16
are spaced ﬁ% apart from one another and form between them an enpty space or
a recess 2@ bedySamean babee soiain Figires 9ty At pmess oy thaflangss é&4pd p9arp pagedyr med

ween the lLower flan 1 18.. According to the.front viewin Fig. 3,
Canges 1870 G §rapu e B b dT e nEr PePeer Asra 2t TG HRrH. BOAPYE, The
flanges 13,anfl ta.08 oy foRabhd B AlngQl171k Aech L ledEh et iR 325
extendi ng perpendicular to the flat face 7. Correspondingly, the tlanges 17
and 18 eaakmpghaye 1@6re RS af BEBurdbmersof te@LIAbLIIRG. upwar ds, and extendi ng
substantially perpendicular to the flat face 7. The | ower faces 24, 25 thus
lie parallel to the upper

t he

The flanges 15 and 16 each have a straight or flat lower face 24 and 25 extending perpendicular to the flat
face 7. Correspondingly, the flanges 17 and 18 each have an upper face 26, 27 pointing upwards, and
extending substantially perpendicular to the flat face 7. The lower faces 24, 25 thus lie parallel to the upper
faces 26 and 27. The distance between the lower faces 24, 25 and the upper faces 26, 27 is adapted to the
size of a substrate to be cleaned, and is 0.2 mm to ! mm, preferably 0.4 mm greater than the thickness of
the substrate to be cleaned. With the substrate inserted, a respective capillary gap of between 0.1 and 0.5,
C preferably of 0.2 mm, is thus formed between the main faces of the substrates and the lower face of the
flanges |7 and 18 and the upper face of the flanges 24 and 25. Dependent upon the application, it is also
possible to choose the distance between the flanges to be 0.1 mm greater than the thickness of the substrate,

by means of which a respective capillary gap of 0.05 mm would be formed.

The flanges 15 and 18 each have a round recess 30 and 31 open to the top and to the bottom, the function of
which will be described in more detail below. On the other hand, the flanges 16 and 17 do not have a
recess which points upwards or downwards, However, the flanges 16 and 17 have a borehole 34, 35

pointing towards the flanges 15, 18. Mareover, the flanges 16 and 17 each have a round shoulder surface



faces 26 and 27. The di stance between the | ower faces 24, 25 and the upper
faces 26, 27 is adapted to the size of a substrate to be cleaned, and is
0.2 mmto 1 nm preferably 0.4 mmgreater than the thickness of the
substrate to be cleaned. Wth the substrate inserted, a respective capillary
gap of between 0.1 and 0.5, P preferably of 0.2 mm is thus forned between
the main faces of the substrates and tHe |ower face of the ~r flanges 17
and 18 and the upper face of the flanges 24 and 25. Dependent upon the
applicati it is also %ossible to choose the distance between the flanges

n, 1t _
to be 0. 137 ghiehrei vyt of e FHTsc Kbfebuldgrsuane Sy &t fure P erenle of which
a respect i h L8 an i farne | 5 and 18
cach ave "N et Sl Fpclig ol AR S, BT R HRIERE 00 The
function @fdof Whirehdetdrtaceb s, SOSLCIel-RRA i fealiDeRil 6841 | bel ow. On the ot her
hand, the flanges 16 and 17 do not have a recess which points upwards or
downwar ds. However, the flanges 16 and 17 have a borehole 34, 35 pointing

towards the flanges 15, 18. Mrreover, the flanges 16 and 17 each have a
round shodil @ef ofdigrmiaiichady. lyingbetwaen thesfipngeh i & 1 998 baivesn thp fleneesd 7,08 seidoipiditvds. The

shoul der surfaces 3 are fornmed re cLive on the .sides of the

1 anges. 18 ST S A T O P R0 TG TN SEae B et oo B SRR Bt ¥ on o

t he borehg|.e 4 e - i bed in
great er dgka?|%BgFﬁaT‘%ﬁq595§§h§?%?ﬁgh%gfﬁﬁﬁﬁ%sﬁﬁﬁ?ﬁﬁmﬁ§§"@ﬁ°9ﬁ§&{%anges
15, 16 angrbeédeRrad 5 ene o BYES thh Tnclink83, a5aln6kd P6r8@4 783400 thabdiem AAkdvidke S| ant
42 and 43 tapering conically towards the flat surface 7, as can best be seen
in Fig. 4Tanfdnctigs ofjthe Burvetp dnthé7 it desmribedgmgreatefr dtdlbelsvant 42 of the main body 5 a
rgiinded portion 46 open to the top is provided, whereas at the front end of
t& incline 43, a rounded portion 47 open to the bottomis provided. The

function of the curves. 46 d 47 i escribed. i reater detail F ow. C
Er e her oo B dERn s, 04 ol o2 LBRay R TR S on M Prte 196 20 5

nount ed O'and: ]h,el ST EJS RGeS be]sgen inlﬁg. 26@1@ nJ,tzZle ellﬁcnts%@ arkdSh hQ@ﬁl@ sahf'e strfcfaft aiupsoFi g. 2.
The nozzle elenents 50 and 51 have the sanme structure and so only nozzle

el ement 50nlly SozeleQ&ichdb®Gh dedtrigrd @adreter dall aite basithRuchiasi Ge sdzfleigintisoaf t he nozzl e
element 50 is
described in greater detail by means of Fig. 2 and Figs. 6a and 6b which show a perspective view and a
sectional view of a nozzle element 50 according to a first example of an embodiment. The nozzle element
50 has a substantially circular cylindrical main element 54. However, the main element 54 is not perfectly
circularly cylindrical i form because the circular shape has a flattening or flat face 55, as can best be seen
in the sectional view according to Fig. 6b. In the main element 54 a blind hole 56 is provided which
extends perpendicular to the flat face 55 and which extends out from the flat face 55 into the main element
C 54. In a front area, i.e. lying adjacent to the flat face 55, the blind hole 56 has an internal thread 58. An

area without a thread adjoins the inner thread 58 towards the inside, i.e. adjacent to the inner end of the

blind hole.

Furthermore, a branch bore 60 is provided in the main element 54 which intersects a central axis of the
blind hole with an angle « of approximately 50°. The branch bore 60 intersects the blind hole 56 in the area
in which no intemal thread 58 is provided. The branch bore 60 connects the inner end of the blind hole 56
to a circular outer periphery of the main element 54. The branch bore 60 forms an outlet port 61 of the

nozzle element 50, as described in greater detail below.



described in greater detail by means of Fig. 2 and Figs. 6a and 6b which
show a perspective view and a sectional view of a nozzle elenent 50
according to a first exanple of an enbodi ment. The nozzle elenment 50 has a
substantially circular cylindrical main el enent 54. However, the nmain

el ement 54 is not perfectly circularly cylindrical in form because the
circular shape has a flattening or flatt-face 55, as can best be seen in the
sectional view according to Fig. 6b. In the main elenent 54 a blind hole 56
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the nozzle el ement 50 has a circular cylindrical nmounting pin 63 extending
froma side face of the cylindrical main element 54. A central axis of the
circular cylindrical nounting pin 63 coincides wth the central axis of the
circul ar ﬁarespomingﬂm@e sgdstiarent 5 lécyrdiog tod'igl 2¢an beealsn bedoprreipd to Bhedipdeliveamg be best
sgen in Fig ,, the thread 58 serves to accommpdate a tube or hose
ﬁachrrenﬂmee‘l’%ﬂ‘éﬁ‘l ingefail, {ipeaps ohgeomssPeding aapuefieliget’t er nal t hread and Pan be
screwed into the blind hole 56. By neans of this attachnent el enent 65, a
nmedi a-delivering line can be connected to the nozzle el enment 50.
Cor r esponghd\&tay pin 63%€ of MREALiS1s SlcR IR iAo AE 6RE 1D of tRe lahh-16 2ndG:Rkes PsiRk SO be
connected to a nedia-delivering line, not shown in detail, by neans of a
cor r espondivitg natrtiag biembzzelelemenso tbdein. Theshguldee 28 daithie fBake il & tekouedetpdisdinons such

that it fits into the bore hole 34 of the flange 16 and nmakes possi bl e
46 on the front end of the slant 42, and the round recess 30 on the flange 15 are respectively of dimensions

such that they provide a guide for a part of the circular cylindrical part of the main element 54. The nozzle
element 50 {s substantially installed here such that the flat face 55 substantially forms a right angle to the
slant 42 and the branch bore 60 extends substantially perpendicular to the lower face 24 and 25 of the
flanges 15 and 16. Furthermore, the nozzle element is installed such that it is slightly recessed in relation to
the flat lower faces of the flanges 16, 17, it also being possible, however, to install the nozzle element 50
C and in particular its outlet port flush with the straight lower faces of the flanges. Preferably, it should be

avoided that the nozzle element projects over the lower side of the flanges.

The nozzle element 51 is correspondingly fixed to the flanges 17, 18. The cleaning head 3 thus has a

structure which has its mirror image in relation to a horizontal central plane.

Figures 7 to 9 shows alternative embodiments of a nozzle element 50. In Figures 7 to 9 the same reference
numbers are respectively used as with the nozzle element according to Fig. 6 in so far as similar or identical

components are being described.



pi votal rmounting of the nozzle elenent 50 therein. The shoul der 38 on the
flange 16, the rounded portion 46 on the front end of the slant 42, and the
round recess 30 on the flange 15 are respectively of dinensions such that
they provide a guide for a part of the circular cylindrical part of the main
el ement 54. The nozzle elenment 50 is substantially installed here such that
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per pendi cyhrasf tHe idmelemernt $4.r especti vel y provi ded in which an attachnent
el.ement, such as for exanple the attachnent el ement 65 according to Fig. 2,

- be installed. The blind hole 56 respectively has the sane structure as
shown in Fig. 6b. Furthernore, the nozzle el epments of the enbodi nents
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between an internal area of the blind hole 56 and the outer periphery of the cylindrical part of the main

element 54. The embodiment according to Fig. 6 is provided with a single branch bore 60, which is
provided with an outlet port 61, The embodiment according to Fig. 7 has a total of three branch bores 70,
which each define an outlet port 71. The three branch bores 70 are disposed paraiiel to one another, and
connect the blind hole to the external periphery of the main element 54. The outlet openings 71

respectively serve as outiet nozzles for a medium conveyed into the blind hole 56.

C The embodiment according to Fig. 8, once again has three branch bores 80, which each define outlet ports
81. In the embodiment according to Fig. 8, the branch bores 80 do not run parallel to one another, but
extend from the blind hole in a fan shape to the external periphery of the main element 54. As can be
clearly seen by comparing Figures 7 and 8, in this way the distance between the outlet ports 81 is clearly
increased with respect to the distance between the outlet ports 71. In this way it is made possible for a fluid

coming out through the branch lines 80 to be distributed over a wide area.



The respective enbodi nents of the nozzle elenments according to Figures 7 to
9 differ fromthe exanple of an enbodi nent of the nozzle el enent 50
according to Fig. 6 substantially only with regard to a connection between
an internal area of the blind hole 56 and the outer periphery of the
cylindrical part of the main elenent 54. The enbodi nent according to Fig. 6
is provided with a single branch bore-®0, which is provided with an outl et
port 61. The enbodi rrent according to Fig. 7 has a total of three branch
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t he cl eam&bgv%qutﬁe&%ngﬁaﬁggemtme phot omask | is Iocat ed on a support 95

whi ch can ve In directions X and Z, as indicated by the coordinate
systemin Fig. 10. Mreover, the support 95 can rotate around the Z-axis.
The support 95 is connected to a control device 97 which controls the
novenent Ghe méda-ssuipparductdbin taintagrefeatnt yad yin the tleaning blad bispassieber t 0 provi de a
stationary support 95, and C instead of this to design the cleani nq head 3
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the control device 97 and is controlled by this.

The nozzle elements 50, 51 and the corresponding hose attachment elements 65 are respectively connected
to a media supply 105 by means of corresponding lines 102, 103. The lines 102, 103 can be controlled
separately from one another by the media supply. The media supply 1035 is connected to the control device

C 97, and is controlled by the same. Of course it is also possible to control the lines 102, 103 together.

The operation of the cleaning device is described in greater detail below by means of the figures, in

particular by means of Fig. 10.

First of all a substrate, such as for example the photomask 1, is deposited on the support 95. The support
95 is then moved such that a peripheral area of the photomask 1 is accommodated centrally between the
upper flanges 15, 16 and the lower flanges 17, 18 of the cleaning head 3, as can be seen in Fig. 10. By

means of the distance between the upper and lower flanges, a capillary gap is respectively formed between



support 95 and the cleaning head 3 to be novabl e. The nedi a-sucti oni ng duct
1 in the main elenent part 5 in the cleaning head 3 is connected by a
corresponding line 99 to a suction device, such as for exanple a punp 100.
The punp 100 is connected to the control device 97 and is controlled by
this. The nozzle elenents 50, 51 and the correspondi ng hose attachnent

el ements 65 are respectively connected!’to a nedia supply 105 by neans of
corresponding |ines 102, 103. The lines 102, 103 can be controlled
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substrate, such as for exanple the photomask 1, is deposited on the support

95. The suppspdnds t9e piplichbneandthe phopuadk 1 tdiatcleamed elhe flikiacal, venich aorcépotdse
photomask | is accommpdated centrally between the upper flanges 15, 16 and
the | ower thqrsrrjeral atep of thephgipmash btobr elegrsditan Taepder 3lso besetdurotaes theawderld n Fig.  10.
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the flat |MCOQMSMQMJIOL§%§0@§Ep'[.l(h@naglj anges 15 to 18. The overlap between
t he photomask and the flanges iIs set such that the nozzle port 61 is

directed towards the upper and the |ower face of the photomask with a
di stance A froma side face of the photonmask 1. The di stance A corresponds
to the perThoherabrozirealegingtidumlyeoh enfaskanimer shleentis empled to tRvatidpat aftre A,

h corresponds to the heral area of the photomask 1 to be cl eaned
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the outlet ports of the nozzle elenents 50 and 51 by the nedia supply 105.

The cl eani flugy if bestidemdn@raed bysthsanppd 11€¢h Figl2.nByt riedds of this flSw a negative pressure is
produced at the outlet ports of the nozzle elements 50, 51 which draws the cleaning fluid out of the
respective outlet ports and brings it into contact with the upper and lower face of the photomask | and the
upper flanges 15, 16 and the lower flanges 17, 18 of the cleaning head 3 where the medium can spread out
specifically by means of the capillary gap. The cleaning fluid flows through the capillary gap along the
upper and lower face of the photomask 1, and due to its wetting capability it also wets the side face of the
photomask | and comes into contact with the same. The wetting can be facilitated by setting a relatively

C low suctioning force which once again is made possible due to the narrow gaps between the flanges and the

main faces of the substrate. A combined air/fluid mixture is then suctioned from the photomask 1, as
indicated by 112 in Fig. 2. This air/fluid mixture is disposed of appropriately. After the start of a
corresponding flow of cleaning fluid, the photomask 1 is moved relative to the cleaning head 3 such that
the cleaning head travels along an edge of the photomask 1, maintaining a constant distance, The
movement is continued until a desired edge area is cleaned. If the whole edge is to be cleaned, the
movement is continued up to the comer of the photomask 1 or beyond it. In order to guarantee that a

sufficient suctioning force is available for the cleaning fluid in the corner areas, and that not too much

cleaning fluid is conveyed onto the photomask, the media supply can be stopped shortly before reaching a



substantially unpressurised at the respective outlet port or ports. Next,
the punp 100 is activated so as to produce a flowin the direction of the
medi a- suctioning port 9 and the nedi a-suctioning duct 11. This air flowis
best denonstrated by the arrows 110 in Fig. 2. By neans of this flow a
negative pressure is produced at the outlet ports of the nozzle elenents
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At the end of a corresponding cleaning process, the media supply is stopped, and then the pump 100 is also
stopped in order to end the suctioning process. In general, the media supply is stopped first here, and the
suctioning process is then maintained for a short time so as to ensure that all of the cleaning fluid is

suctioned.

The above process can of course also be used correspondingly on other substrates, such as for example
C semiconductor wafers, in particular semiconductor wafers with a so-called flat. The cleaning head can
substantially be moved along any form. With predominantly round substrates, the flat surface 7 of the
cleaning head 3 can have a curved shape adapted to the peripheral shape of the substrate. Furthermore, the
media supply and/or the suctioning of the cleaning fluid can be controlled dependent upon the contour of
the substrate so as also to provide defined cleaning in areas of transitions between different contour areas,

e.g. flat/curve.

Fig. 11 shows an alternative embodiment of a cleaning head 3, the same reference numbers being used in

Fig. 11 as in the preceding Figures, in so far as the same or similar elements are indicated. The main



edge can undergo cleaning. O course it is also possible to provide nore
than one cleaning head in order to clean for exanple opposite edges with a
same novenent of the photomask 1. Although with the exanple of an enbodi nent
descri bed above the photonmask | was noved in order to achieve edge
cleaning, it is of course also possible to nove the cleaning head 3 al ong

t he edges of the photomask 1. It is of¥-course al so possible here to provide
nore than one cl eaning head. For exanple, a total of four cleaning heads 3
coul d be Q%ovidgd in order to,clean all of the edges of the photomask | at
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with a width of between 0.05 and 0.5 mm, especially between 0.1 mm and 0.3 mm is once again produced
between the upper flanges 15, 16 and the upper face of the substrate so as to guarantee a controlled flow of
medium in the direction of the media-suctioning port. The projection 115 serves to limit a flow of air from

below into the media-suctioning port and the adjacent media-suctioning duct during operation.

In the description of the operation of the device according to the invention, the cleaning fluid was supplied
to the correspending nozzle elements 50, 51 during cleaning such that the fluid was substantially in an

C unpressurised condition at the respective outlet ports of the nozzle elements 50. The cleaning fluid was
thus applied to the fluid passively by means of a negative pressure resulting from suctioning of air. Of
course it is also possible to apply the cleaning fluid actively to a corresponding substrate, in that the media
supply 105 is controlled such that the fluid comes out of the outlet ports of the nozzle elements 50, 51
under pressure. The pressure should be kept relatively low in a range of between 10 KPa and 30 KPa,
preferably 20 KPa, so as to prevent it from splashing when it hits the substrate and in this way getting into a
central area, 1.e. an area of the substrate which is not to be cleaned. Even if the cleaning fluid is conveyed
onto the substrate under pressure, the output of the pump 100 or of a corresponding other suctioning device

is set such that the liquid is suctioned directly and completely in the manner described above. Applying the



Wth the exanpl e of an enbodi nent according to Fig. 11, no |lower flanges are
provided; instead of this, a projection 115 is provided on the main el enent

5 bel ow a nedi a-suctioning port 9. A corresponding nozzle elenent 50 is once
again held on the upper flanges 15, 16. C Operation of the nozzle elenent 3

according to Fig. 11 substantially corresponds to operation of the nozzle

el enent 3 according to the precedi ng eHbodi nent, cleaning only being
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to the fl H'l';xﬂ?dqglﬁlgLp¥%c¥nﬁb{usﬂ§?d’lﬁubéﬁ meﬁts“ﬁgﬂﬁduﬁﬁmg Fo%»ﬁ §Hﬁe%&f‘e%\élnu&9?3ffé?m

suctioning o ourse It Is als pOSSIb e to app eani ng
fluid actinéglié frs Mub@Ed, BRRRNAHIcRGenSH RS héAlk BlemdnR titw&eaﬁlh@eﬁm& &fferompl y 105
is controlled such that the fluid conmes out of the outlet ports of the
nozzl e el ewgntnaf B@chmedt illustndér pressure. The pressure shoul d be kept
rghatively lowin a range of between 10 KPa and 30 KPa, preferably 20 KPa,
§§tas to prevent it fromsplashing when it hits the substrate and in this
way getting into a central area, i.e. an area of the substrate which is not
to be cleaned. Even if the cleaning fluid is conveyed onto the substrate
under pressure, the output of the punp 100 or of a correspondi ng ot her
suctioning device is set such that the liquid is suctioned directly and
conpletely in the manner descri bed above. Applying the -20 fluid under
pressure is particularly advantageous if the distance between the flanges
and the substrate is increased because with an increased di stance an

i nproportionately high suctioning force woul d be necessary



in order to achieve sufficient negative pressure at the outlet ports of the
correspondi ng nozzle elenents 50, 51. Although this invention has been

descri bed by neans of preferred enbodi nents of the invention, it is not
limted to the specifically illustrated enbodi nents. In particular, the form
of the nozzle elenents can differ fromthe forns illustrated, and the
attachnment of the nozzle elenents to tHe cleaning head can differ from the
formof attachment illustrated. C C -21 Patent Cl ains A device for cleaning
t he edges of substrates, in particular photornasks and/ or sem conductor

waf ers, said device conprising: at |east one cleaning head that is provided

with at |east one nedia-deliveringpnoszie.and at least one nedia-suctioning
. . P% 1 .
port; and a noving nmechanismto pr 't el ati ve movement between the

cl eani ng head and a substrate; the cleaning head having a main body in

whi ch the nedi a-suctioning port and an adj acent nedi a- suctioning duct are
enbodi ed, land Aatdevice&stleapme thk edgsdof fubaurage intpaditular shopimasks ehgd@r semichndactdr| at f ace
whi ch points towards the nedi a-suctioning port and extends substantially
per pendi cul ar FYerh s¥q ¢fEica@PPEFE of the main body, which side surface
conprising the nedia-suctioning port, erein the at. |east on

o e del Fver | HORRSTA RSB B et MBS Rt Pt PR AR AR et on
the first flangg .BascAhikfastnsone outlet port open to the flat face of the
fl ange which points towards the nedia-suctioning port, and is directed

substanti al |y paspemetehibato ptadud Beldildfovinma@ekten thetRafilgdB@enidushiagoi Nt s
towards the nedi a-suctioning port, wherein the outlet port of the nedi a-

del i veri ng noztk deangg heetpspptmiinbadeinathich the medid-dreiofingportfanda adificentivedif-| ange or
bging |l evel therewith, and , . .
é suctioning duct are embodied, and at least one first flange that is provided with a flat face which

points towards the media-suctioning port and extends substantially perpendicular to a side surface
of the main body, which side surface comprising the media-suctioning port,
wherein the at least one media-delivering nozzle is disposed at a distance from the main element
on the first flange, has at least one outlet port open to the flat face of the flange which points
towards the media-suctioning pert, and is directed substantially perpendicular to the flat face of
the flange which points towards the media-suctioning port, wherein the outlet port of the media-
delivering nozzle is recessed in relation to the flat face of the flange or being level therewith, and
wherein the moving mechanism is controllable so as to maintain a distance of 0.05 to 0.5 mm,

especially up to 0.3 mm, and preferably of 0.2 mm, between a surface of the substrate and the flat

C face of the flange which points towards the substrate surface during the cleaning process.

2. A device for cleaning the edges of substrates, in particular photomasks and/or semiconductor
wafers, comprising at least one cleaning head that is provided with at least one media-delivering
nozzle and at least one media-suctioning port, said cleaning head comprising:

a main body in which the media-suctioning port and an adjacent media-suctioning duct are
embodied;
a first and second flange which are each provided with a flat face which points towards the media-

suctioning port and extends substantially perpendicular to a side surface of the main body, said



wherein the noving nechanismis controllable so as to maintain a distance of
0.05to 0.5 mMm especially up to 0.3 nm and preferably of 0.2 mm between
a surface of the substrate and the flat face of the flange which points
towards the substrate surface during The cl eaning process. 2. A device for

cl eaning the edges of substrates, in particular photomasks and/ or

sem conductor wafers, conprising at t®ast one cleaning head that is
provided with at | east one nedia-delivering nozzle and at |east one

medi a- sucti oni ng port, said cleaning head risin mai n body in which

t he medi a- suct FEPRge ifaww%ﬁ‘af media- Sy @ Re F?ed(r}ﬁlafa%ea tﬂredhvafifgbewaeva‘ék

enbodi ed; a flrst(%wragpcond flange whi ch are each provided with a flat face

whi ch points t Owar e medi a- suctioning port and extends substantially

per pendl cul ar tQeadt ofd %laﬁva@@%ﬂ@Z@lfe wie lsrﬁﬁbdgedgpﬂystan%% thgrgan%oqf on3hdr f ace
conprising the nedia-suctioning port, said faces of the flanges being

paral l el to onstfangaes leadid obtlet poR@apdn tﬂ]ﬂﬂlaﬂﬁ&loﬁ&dﬁktlﬂd@éhﬁ@h poazsadvards Whi ch i s
di sposed at a distance fromthe nmain body on the first flange, has at | east
one outl et por the pénsuptipningeory 4ndis direpted subftantiblly prpmdiculdriteathtat fabei of the firsti nt s
towards the nﬁdla suctj onin ort, and is directed suhstantially

per pendi cul ar {18 Wchpewts s the medigmactopipagort, the aytic ortgh the medigsfeliycing owar ds t he

medi a- SUCF i oni F&%IQ fb)f,rmg’rec'elesse;n in %]}a mnttc* t%)f'ia{ fas?efo{ {[}pﬁr}gt%%e ot l%mﬁieve?{here\%ehr ﬂﬁ%nz' e being

recessed inre I on fevel

therew th, andgkihiRe betliest aals‘aeanaeaht\@e@mthbﬁane@rbahg geéate#ﬂga)tl rﬁemsm@fespkmyf | anges
bei ng greater by 0.1 nmto 1 mm especially upto mm and preferably by

0.4 mm t han t hep bk akm esipreffablylhe 0.6 timshan &t ericko@sdad the bubsined beClethed. The devi ce
ording to claim1, characterised in that at | east a second flange is
ﬁvi ded which has a face extending substantially parallel to the flat face

of the first f ﬁen[ge whi %h 0|]nt§ vvard the medi a- gHCtI oni n? g , a
di st ance Betwe HE SFRFLESTTF & ac‘(ﬁ‘?se A& epheeeBe ' HE° i§payid than
has a face extending substantially parallel to the flat face of the first flange which points towards
the media-suctioning port, a distance between the parallel faces of the flanges being greater than

the thickness of the substrate to be cleaned.

4. The device according to claim 3, characterised in that the distance between the parallel faces of the
flanges is greater by 0.1 mm to 1 mm, especially up to 0.6 mm, and preferably by 0.4 mm than the

thickness of the substrate to be cleaned.

C 5. The device according to any of claims 2 to 4, characterised by at least one further media-
delivering nozzle which is disposed at a distance from the main element on the second flange and
is open to the flat face of the flange which points towards the media-suctioning port and is directed
substantially perpendicular to the same, the outlet port of the media-delivering nozzle being

recessed in relation to the flat face of the second flange or being level therewith.

6. The device according to any of claims 2 to 5, characterised in that the structure of the cleaning

head is symmetrical to a plane extending centrally between the flanges.



the thickness of the substrate to be cleaned. 4. The device according to
claim 3, characterised in that the distance between the parallel faces of
the flanges is greater by 0.1 mmto 1 nm especially up to 0.6 mm and
preferably by 0.4 mmthan the thickness of the substrate to be cleaned. C
5. The device according to any of clainms 2 to 4, characterised by at | east
one further nedia- delivering nozzle which is disposed at a distance from
the main el enent on the second flangéz%hd is open to the flat face of the
fl ange whi ch points towards the nmedi a-suctioning port and is directed
substantially perpendicular to the sane, the outlet port of the
nmedi a-del i vering nozzle being recessed in relation to the flat face of the
second flrange TR dcbied Rebrdi@MSiny bR Rbkdird clafhs, AR 1HRY inGfat A6 S Wadbngndia- any of
claims 2 to 5, characterised in that the structure of the cleaning head is
symmet ri cal t delaepizarrele @pivetade ingts copettivallinge. bet ween t he fl anges. -23 7. The
devi ce according to any of the preceding clains, characterised in that the
at | east one nedia delivering nozzle is pivotable on its respective flange.
e o R Rl Yl PSSR 8 5 (BB e
respective fl Qi@l%nn@)ﬁoz%‘is‘%@ﬁbl@mﬂﬂ%sﬁ&@twe Rid ?é t%zrb%leéﬁ 0PSB Refe Db 1A head: 1N
relation to a vertical of the flat face of the flange which points towards
t he nmedi a- SU®P k@R rgkDibd to a Cerfkal of Fhe N5l EIE ErheEGO WHik KighirisQovainds tHfnedie
precedi ng clains, characterised in that the at | east one nedia delivering
nozzl e has a phairmigrey. of outlet ports. 10. The device according to any of
claims 1 to 9, characterised in that the at | east one nedia delivering
nozzle has a slit-shaped outlet port. 11. The device according to either of
![ I’fg hgpe(r:l OSI'Eh gew%‘é E%g'otr ]%IX?S eg 8% tﬂﬁ precetfin Pl(:f‘nsg:ll'-arac%nfefi Ynl tﬁ)att the %i{tleasq rl%lalta-s or the

ong of the main
el ement of t thhvermg nozzle has a plurality of outlet ports.

10. The device according to any of claims 1 to 9, characterised in that the at least one media-

delivering nozzle has a slit-shaped outlet port.

11. The device according to either of claims 9 or 10, characterised in that the plurality of outlet ports
or the slit-shaped outlet port extend along a line parallel to the face of the main element of the

cleaning head, said face comprising the media-suctioning port.

C 12 The device according to any of the preceding claims, characterised in that the distance between the
at least one outlet port of the media-delivering nozzle and the face of the main body of the

cleaning head having the media-suctioning port is between 2.5 mm and 6 mm, especially at 3 mm.

13. The device according to any of the preceding claims, characterised by at least one media supply,
which is connected to a media-delivering nozzle, and a control device for regulating the media
supply such that during cleaning the medium is substantially in an unpressurised condition at at

least one outlet port of the at least one media-delivering nozzle.



cl eaning head, said face conprising the medi a-suctioning port. 12. The
devi ce according to any of the preceding clains, characterised in that the
di stance between the at |east one outlet port of the nedia-delivering
nozzle and the face of the main body of the cleaning head having the

medi a- suctioning port is between 2.5 nmand 6 mm especially at 3 mm 13.
The devi ce according to any of the pre®eding clains, characterised by at

| east one media supply, which is connected to a nedi a-delivering nozzle,
and a control device for regulating the nmedia supply such that during
cleaning the nediumis substantially in an unpressurised condition at at

| east one. putlet port of.the at. lea n di ardelivering nozzle. -24 14,
The devicggaccgﬁggﬁﬁaﬁgﬁgﬁi”%ﬁdg?gfE%”%”ﬁ%ﬁ%ﬂ?ggﬁgng]gfrgéﬂmé§wﬁ?nfeast one
medi a supply Wainfddted & at 16QHRERERD KRRt zRA2E 2 RVSe uBistehd NQLIsEPIyn0z 2l e,
and a device for regulating the nedia supply such that during cleaning the
medi um i s conveyletatdining digdhing khe madith A cohedybdrbrbigh the RediZ-Hedivaingnozele meéct ed ont o
the substrate to be cl eaned under pressure. 15. The device according to

cl ai m 14, char dieseted opalf sebitrathiabe daseedprdsemeisues | s bet ween 10 KPa and 30 KPa,
and is preferably 20 KPa. C 16. The device according to any of clains 4 to
15, characterised by a control device for separately controlling the
medi a- del iiyeri A i : j recedi ng
cl ai s, cﬁ%rac?%ﬂ?@éé&ﬁﬁmﬁﬁgﬁngﬂgdgﬁﬁﬁgg1 agggg%%ggggﬂ%%¥dﬁ%giﬂgﬁ£

medi a- del i ver i Rk, MIZZ&erivhy 28ikpheast partially di sposed. 18. The device
according to any of the preceding clains, characterised in that the

medi a- suctioning port is circular in form C 19. The device according to any
Ojm.t he preceding clains, characterised in that the nedia-suctioning port
rc a di ah®t er THITFES 2fcerdge et cBirs A4S ghinsistiss by troptrahdsvichiBnseaet hi ckness

of the substr an%trolling the media-delivering nozzles.

17. The device according to any of the preceding claims, characterised in that the flange has a recess

in which the media-delivering nozzle is at least partially disposed.

18. The device according to any of the preceding claims, characterised in that the media-suctioning

port is circular in form.

15. The device according to any of the preceding claims, characterised in that the media-suctioning
C port has a diameter which is greater by approximately 0.2 mm than the thickness of the substrate

1o be cleaned.

20. The device according to any of the preceding claims, characterised in that the media-suctioning

duct tapers away from the media-suctioning port.

21. The device according to any of the preceding claims, characterised by a suctioning device which is

connected to the media-suctioning duct, and a control device for controlling the suctioning device.



to be cleaned. 20. The device according to any of the preceding clains,
characterised in that the nedi a-suctioning duct tapers away fromthe
medi a- sucti oning port. 21. The device according to any of the preceding
clainms, characterised by a suctioning device which is connected to the
medi a- suctioning duct, and a control device for controlling the suctioning
device. -25 22. The deV|ce according t¥-any of the preceding clains,
characterised by a substrate support and a device for producing a rel ative
novenent between the substrate support and the cleaning head. 23. The device
according to any of the preceding clains, characterised by a control device
for settipg anm\eweq&oﬂﬁg [y Qe pAGaRE cltlﬁéataraaa%eédyqe&%w shfbodadd@l N face of
t he substrate. device according to any of the preceding clains,
characterised h):ytcafoﬁﬁﬁﬁuftﬁ)d a i@tV @i8veext betwdanihe Qlbdtiatd GupPort sah b bivRing R ment
bet ween the cl eaning head and the substrate such that the cleaning head
runs along at | east a part area of at Ieast one edge of the substrate,

mai ntai ning a constant distance. met hod for cleanlqg t he edges of
substrated® i nT*ﬁélF‘t“ieéEfPrgF‘g [PrigY ?fﬂ’ﬁgﬁ?d‘aﬁﬁ?‘ Bt cherffisehydcenge! Y,\gffg,sgtmg

COITDI’I s ng t he f Otler aO\c,i\é egofqﬁe apl(é)as one 8291 € Wi ha%a%t Q:glofqge sab gatgam ng head with at

| east one medi a-de rnng Hozzl 6° an t one nedi a- suctioning port

adj acent to a substrate such that the nedia dellverlng nozzle is directed
towards at |east one peripheral area of a nain face of the substrate to be
cl eaned, afd t e dxediacordiib @lahDdTitha Gre@aing cldiing Shatatterdishitbyarc@drolakvitelfe

nmedi a- del i vering nozzl e adjacent to a side or edge face of the substrate, a
di st ance bet weestrellinfglagdatipgpeyemgnt I&W\‘eF“thgéﬂmélfg heddandthesgpiraigsubietha the dleanipg ng t he

ia- deliverj zIe and t he per | heral area of the substrate to be
aned bei ng Igeég c@g e%eaft ) pzﬁt agca o t least one edge of the substrate, maintaining a constant

distance.

25. A method for cleaning the edges of substrates, in particular photomasks and/or semiconductor
wafers, comprising the following method steps:

- disposing a cleaning head with at least one media-delivering nozzle and at least one media-
suctioning port adjacent to a substrate such that the media-delivering nozzle is directed towards
at least one peripheral area of a main face of the substrate to be cleaned, and the media-
suctioning port lies in the area of the media-delivering nozzle adjacent to a side or edge face of
the substrate, a distance between a flat face of a flange of the cleaning head carrying the media-

C delivering nozzle and the peripheral area of the substrate to be cleaned being set to (.05 to 0.5
mm, especially up to 0.6 mm, and preferably to 0.2 mm;

- applying a cleaning fluid to the peripheral area of the subsirate with the at least one media-
delivering nozzle; and

- sucticning or drawing off of the complete cleaning fluid by means of the media-suctioning port

and a media-suctioning duct adjacent thereto.



mm especially up to 0.6 mm and preferably to 0.2 nm - applying a cleaning
fluid to the peripheral area of the substrate with the at |east one nedi a-
delivering nozzle; and - suctioning or drawing off of the conplete cleaning
fluid by neans of the nedia-suctioning port and a nedia-suctioning duct

adj acent thereto. -26 26. The nethod according to claim25, characterised in
that the cleaning head has at |east twW§-nedia- delivering nozzles which
poi nt towards one another, and the peripheral area of the substrate to be
cleaned is received between the at | east two nedi a-delivering nozzles during
the disposing step, a distance between a flat face of a flange of the

cleani ng head gar em, cotr S 8GR0 ¢ !eﬁSe{ljﬁltﬂatt 2 ng HAQAAL a%le%g%@nga. 0.5 mm

peri phera ‘area o strate tO eane e| ng set to

especi al l'y Updthean &zmmwhamﬂbn@roe/fneg@bhrﬁéth&rpan@tthaﬁmerﬂrea of e subitRagheaccor di ng
to claim?25 or 26, characterised in that the cleaning fluid is supplied to

the at | east deveedieeiemedieivicenghd anlgasnoz media-&liching ivadles diring the isldsihganpiaal | y
unpressurised at an outletagort of the same, and is substantially drawn out
of the at | eastist@febersen e <f°|°\f/@i1aiﬂ$fg>f ﬁ@&'iﬂp@gwﬁtﬂlﬁ@ng Buetrdnidigelsinge by

f the nedi t t t d
and i s appl i e 4" PR ‘@aén?.eﬁ%% Pk B 1o BABOL IR s Pa 0 Fobimur iy 2.

The et hod accgy b Rgnt &dgkghgyggngﬁmZG characterised in that the cleanlng
fluid is drawn with pressure through the nedia-delivering nozzle and
applied to the peripheral area of the substrate to be cleaned. 29. The
nmet hod according to claim28, characterised in that the pressure is in a
range of bétwe@nnmammﬁam@nﬂo@ﬁmKPﬁ26phe@@ﬁabmwwa&eQOMMP@ﬂdQQmN?hEHhEthod
ording to any of clainms 25 to characterised in that the cl eaning
%i dis appli @%ag ﬁ‘t?é‘leé‘ﬁ‘f‘f“é{F‘I“?“‘Hé‘F ﬁ’éﬁ‘]?t&ﬂ sahstaptiglly Wareupse & et B EY of t he

substrate. the same, and is substantially drawn out of the at least one media-delivering nozzle by the
suctioning force by means of the media-suctioning port and the adjacent media-suctioning duct,

and is applied to the peripheral area of the substrate to be cleaned.

28. The method according to claim 25 or 26, characterised in that the cleaning fluid is drawn with
pressure through the media-delivering nozzle and applied to the peripheral area of the substrate to

be cleaned.

29, The method according to claim 28, characterised in that the pressure is in a range of between

C 10 KPa and 30 KPA, preferably at 20 KPa.

30. The method according to any of claims 25 to 29, characterised in that the cleaning fluid is applied

substantially perpendicular to the peripheral area of the substrate.

31 The method according to any of claims 25 to 30, characterised in that the cleaning fluid is applied
to the peripheral area of the substrate pointing at an angle which deviates between 0° and 40°,

preferably between 0° and 20° from a vertical to the substrate surface.



31. The nethod according to any of clainms 25 to 30, characterised in that
the cleaning fluid is applied to the peripheral area of the substrate

poi nting at an angl e which deviates between 0 and 40, preferably between 0O
and 20 froma vertical to the substrate surface. -27 32. The net hod
according to any of clainms 26 to 31, characterised in that the

medi a-del i vering nozzles are control | €d-separately. 33. The nethod according
to claim32, characterised in that different pressures are applied to the
medi a-del i vering nozzles. 34. The method according to claim32 or 33,
characterised in that different fluids are applied to the nedi a-delivering
nozzi es. 6 35. TiERRuIPLAAACEHObIRAG % & AMMarkleriGh AP nered AicihringGhAlACt 11 Sed
in that a relative novenent etween the cleaning head wth the

medi a- del i ver i figcop@diled @pchtdne nedi a- suctioning port and the substrate is
produced so that the cleaning head noves along at | east one part area of at

| east one edge of the substrate. 36. The nethod according to cl ai m 35,
characterised in that the distance between the nedi a-suctioning port and the
side facebf t R "ethpdieroutive tp daipahrehagidedithaliffratprepess asoemighit thec 37. The
net hod accordi pg,.to.cl iﬁh§§ or 36, characterised in that the relative
moverment between the  Substrate and the cl eani ng head is brought about by a
novenent of the substrate and/or the cleaning head. 38. The net hod
according to any of clainms 25 to 37, characterised in that the distance

bet ween tbhe nEdinathsdietdrdiny t0gaipGL br 3avtarickReses indiat dificent Diidstakapgiddstteat € i s set

to between 0.5 mmand 2 mm especially to 1 mm during edge cl eaning.
media-delivering nozzles.

3s. The method according to any of claims 25 to 34, characterised in that a relative movement
between the cleaning head with the media-delivering port and the media—suctioning port and the
substrate is produced so that the cleaning head moves along at least one part area of at least one

edge of the substrate.

36. The method according to claim 35, characterised in that the distance between the media-suctioning

port and the side face of the substrate is kept constant during the movement.

37. The method according to claim 35 or 36, characterised in that the relative movement between the
c substrate and the cleaning head is brought about by a movement of the substrate and/or the
cleaning head.
38. The method according to any of claims 25 to 37, characterised in that the distance between the

media-suctioning port and the side face of the substrate is set to between 0.5 mm and 2 mm,

especially to 1 mm, during edge cleaning.

39. The method according to any of claims 25 to 38, characterised in that a peripheral area of the

substrate of between 2 mm and 5 mm, especially 3 mm, is cleaned.



39. The nethod according to any of clainms 25 to 38, characterised in that a
peri pheral area of the substrate of between 2 nmand 5 nm especially 3 mm
is cleaned. -2g 40. The method according to any of clainms 25 to 39,
characterised in that the width of a peripheral area to be cleaned is set
by setting an overlap degree of the at | east one nedi a-delivering nozzle
with a side face of the substrate. 41-22FThe net hod according to any of clains
25 to 40, characterised in that the width of a peripheral area of the
substrate to be cleaned is at |east partially achieved by pivoting the

medi a-delivering nozzle. C 42. The nethod according to any of clainms 25 to
41, charagferi | : 2 N, . j of al

2ppl i cat i o of TErat KRR R REs R s R B SRR bR 1 g
cleaning fl Ui glediSbnaed isabtbpietdg M RER) Gt SO 2DBHA ASmEfia-deliiBngdhol-Rr the
application of the cleaning fluid has finished. 43. The nethod according to
any of clains 2&h4sled2s ofcirantacteri sed in that the nedia supply and/or the
suctioning of the cleaning fluid is controll ed dependent upon the contour of
the substrate. C 44. The method according to any of clains 25 to 43,

characterised |.n that when the di a-delivering..n | e.reaches, a.corner
area of t Iﬁg s ut}éet"}eg'f’ ‘i“,‘c‘xf & Ry ioggaérhsgzﬁlt@/‘lo; c\s{'f“ia(%llet“gel’i I”_ht thé’cﬁ WE)‘{%}T %F BPPd gaches
the comer, whergasusUbldaRR Rehkd & NGeaGhGaRl Niclda'dl fivGAPEL RLESdelivering

nozzle.

c 42. The method according to any of claims 25 to 41, characterised in that at the end of a cleaning
process, first of all application of the cleaning fluid is stopped, and the suctioning of the cleaning
fluid is ended after a predetermined period of time after the application of the cleaning fluid has

finished.

43, The method according to any of claims 25 to 42, characterised in that the media supply and/or the

suctioning of the cieaning fluid is controlled dependent upon the contour of the substrate.

44, The method according to any of claims 25 to 43, characterised in that when the media-delivering
nozzle reaches a comner area of the substrate, the media supply is interrupted before it reaches

C the corner, whereas suctioning of the cleaning fluid continues.



