-1- Device and Method for C eaning the Edees 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 determned in particular by the

cl eanl i ness of automated procedures and the conponents used. It is of
particul ar significance here that during the production process, which can
conprise a |large nunber of different individual processes, there is no
transfer of material s panedsa8 MeB@i for DRhMBCR: Kd36s df Bebistrheeial processes. An
essential contribution to the avoidance of material and/or nedia transfer
is made in that the contact surfaces between apparatus conponents, such as
e.g. a handling system a cassette, a chuck or a holding device, and the
subst r at ehigirgentionyelatay tp the remaal of fpaterig)s nfler prdgdaetiesieept deeevhpd arrde, as far

as possible, frommaterials and/ or medi uch as for ex | e sol vents,

oal  ngs M LETr Fi S paP Pl rErD): sl aime Tul GRS ahet erred from
one subsiyake it LNE.AEX: indYL he contact with such apparatus conponents,
and then contamnate sald substrate. |In order to avoid this type of

mat eri al and/or nedia transfer, anong other things, follow ng coating
processes, the edges of substrates, which here can be for exanple a

phot omasKn G deagrf de Seirpiionaurciudry, thangilirof a productih @aneds ddtendiggiensheitlbry of

whi ch coating nethod is used, the edge or side faces and/or also the | ower
faces of byHecleubressohpuicsnasd erogediesand thetompongdts usedt Héendeatiqulsr figificsree recoat i ng
process. Dependin on the further processi of the substrates, it may
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re m)ye t h% elié’al%qll:il%rfe Qir ma?egglg %n% SR thwt:Jn in%ﬂf%uﬁ gggess%; Hleefsgeﬂspco%lgﬁial after the
coati ng. he total renoval  of acquer fromt areas i n question or also
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| acquer renoval or cleaning it is of course necessary that the surfaces of

t he substmmhatsydothcl e.andandiig syserhecaskieanadackar eholdmgrdevioapyd b fueahie chudoy t he

cleaning. In particular it should be avoided that a.cleaning fluid used for
t he cl earff Hgimsbdnaas tharreduetion praesss brilredasdir esressiicn Bem mpferiplstapdiy @edip syskas

for example solvents, coatings or lacquer. The materials/media could otherwise be transferred from one

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

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 into contact with areas other than those to be

cleaned.



cl eaned. -2- 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 angl e of

i ncidence 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 -peri pheral area of the substrate by the
fluid nozzle. By neans of centrifugal force, the etching fluid applied is
substantially guided radially outwards. This known nethod is on the one
hand onl A &uidferisleanifache edgpsipfch ssuibmtucat eser issknavnnior @evmds, frpg ERS8@CPavidd Wi t h
the risk that the etching fluid may splash upon hlttln% t he substrate and
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fluid is throwmn radially. It theérefore only cones 1 nsufficient Into
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al so not possible with substrates, such as for exanple sem conductor wafers
with a floatvteni ng, i.e. 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 whi ch fornms the
basi s of S inv ion is r de s and i nexpensive
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device for cleaning edges trate in particular photomasks and/ or
sem condugdiobe Wafe@r Moredvet, thid alteth&mab%emeaeﬁg SQFBph &8 Sre@én thaPsd: 8NF ue! eani ng
head with at |east one nedi a-delivering nozzle and at | east one

medi a- sucttsioa, hggqpdritanap df the sive Vaceif thrsbktari st fossiblgeaitcie sebstradd iatofateé NMOVement
bet ween the cl eaning head and a substrate, the cleaning head having a main
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for example semiconductor wafers with a flattening, i.e. 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 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.

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



substantially perpendicular to a side surface of the main el enent, said side
surface conprising the nedia- suctioning port, wherein the at |east one

nmedi a-del i vering nozzle is disposed at a distance fromthe nain elenent on
the first flange, has at | east one outlet port open to the flat face of the
fl ange, which points -3- towards the nedi a-suctioning port, and is directed
substantially perpendicular to the flaj. face of the flange which points
towards the nedi a-suctioning port, wherein the outlet port of the

medi a-delivering nozzle is recessed in relation to the flat face of the

fl ange or toivadd tisanekdiatsive sréngi pbdn andaindl revdbisnigtantiatlyy@ rpainicu A Oto e Cllxaite Sithe fRnge
controllable so as to naintain a distance of 0.05 to 0.5 mm especially up
to 0.3 nmyhigypdinisfepds Téb!“g:d%‘il‘m@ng portnyhetsiatthgeutist portofith media-dsfiverimgnozaldist r at e and
the flat face of the fl ggge whi ch points towards the substrate surface
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bei ng possi the ne ia-suc ni ng I spose
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directed substantially perpendicular to an upper or |ower face of the
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adj acent medi a-suctioning duct, a cleaning fluid applied by the

nedi a- del patalty mgpmmess z bubste@ it Hyeleandd, itégitd pyssivletr homedia-sotiqnivaport hee dispeskd of t he

cleaning fluid conln% into contact with areas of the substrate other than
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The narrow gap mm especially up t .3 rm also nakes it
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cl eaning mediumto be applied to be substantially unpressurised at the
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makes it possible for the cleaning medium to be applied to be substantially unpressurised at the outlet port
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
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 to 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.



del i vering nozzle by suctioning on the nedia-suctioning port and noved away
over the substrate to the nedia-suctioning port. Mreover, due to the

possi biclity 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 descri bed
above, and which requires the rotation in order to spin off the cleaning
fluid. It is therefore also possible t40 clean substrates wth straight
edges. Furthernore, cleaning of sections or part-areas of the peripheral
edges of a substrate is also possible. -4- The object which forns the basis
of the i rhestjdcovhidhSorab dobakislbffthd ihvettiohys aBfulliEddyRRilickerive @aice &r Elekingtheani ng t he
edges of substrates, | particular photomasks and/ or sem conductor wafers,

whi ch hasdgges ofsetaiates.d mertiglag phelomesks dnd/ackemicenductor whierg,githich has anherdli cae dehingser i ng
nozzl e and at | east one nedi a-suctioning port, the cleaning head further
conpri si MG lestoasnsi-deliyernginprzls aript gt iR medie- TRt irg BT the 3@9%???419 port and

an adjacq&%MQ%g|ars§g¥59ning duct are enbodied: a first and second fl ange
e

that are each p‘SW WtH a flat face which poi nts towards the
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surface of the main body, said side surface conprising the nedi a-
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anot her, and at |east one nedi a-delivering nozzle which is disposed a

di st ance mwand ekterdssubdtratialispeipdbddyar n stdheurfhde pEthe hdimlrpge said digsurkite | east one
outlet port open to the face of the flange which points towards the

medi a- suceTHRNAge pedia sucuenirever &R flatdacesiof e flawees St foLme 3rotherpédi cul ar to

the flat face of the first flange which points_.towards. the dia suctioning
port, andPRTE THE B ETEro st R St e dey FUBIT Rg R0 1 4TS Pisfossea i n
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the di stance between the parallel tfaces o anges 1s greater by 0.1 mm
to 1 mMm esPR&aiadildeddbstatialy Rrpoiliculdns thp e f2ed Al Yirsbi¥an whioidintt HR&ddhe
t hi ckness of the substrate to be cleaned. Wth this alternative device, the
advant agessdabuceaty opeditindd oatlstne ofthemslisbklivariiginadzleys ractvediv ethtion| toythe
particular the narrow gap forned between the parallel flat faces of the
fl anges éhafa@ Ogtﬂ‘f)%af‘$e69[f 1 level therewith, and wherein 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.

With this altemative 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
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 well-

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.



acconmodat ed between themresult in a capillary effect which in connection
with the suctioning lead to a defined flow of a cleaning nmediumover a

peri pheral area of the substrate which makes specific cleaning possible. By
means of the two flanges, the substrate can be enconpassed by neans of which
a well- defined suctioning area can be produced. According to a particularly
preferred enbodi nent of the invention,sat |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
bet ween t Preferfialy, & Hiethnck bedbeeli € Bsg@fis oL ihem fol 1akQ @Heddll BOto G @, &1d ptdrablyt he

t hi ckness of the substrate to be cleaned. By neans of the second flange it

i s possi bf-&mngreatrroionta deckeespdthe subgateitpiraieaied, &y weanodf whick gog sucdhg bithereans  of
which a well-defined suctioning area can be produced. -5- Preferably, the

di st ance Py i presifly. apeng sthprahings uerigihe orpmeaiqnedspiiary effefly up to 0.6 nm and
preferably 0.4 nmmgreater than the thickness of the substrate to be

cl eaned, by neans of which good suctioning of the cleaning fluid is
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Wth a particularly preferred enbodi nent of e I nvention east one
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fromthe main body on the second flange, and is open to the flat face of
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directed substantially erpendi cular to the sanme. By neans of the provision
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achi eve substantially even cleaning conditions on the upper and | ower side
of the sufystettabto a Plaefigngdottip|ly @twebrebslangna oreds avhided shtsentiafigeverodatieg pi vot abl e
on its respective flange so as enable an adjustnent of the width of a

per i pher atondifiesgonghe uppre anddyst yidetobthe gybiyatecl eaned by pivotal novenent of said

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 least 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 surface 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.



medi a-del i very nozzle. At |east one nedi a-delivering nozzle can pivot on its
respective flange between O and 40, preferably between 0 and 20, in
relation to a vertical of the face of the flange which points towards the
medi a- suctioning port, the pivotal novenent being in the direction towards
the substrate edge. Preferably, the at | east one nedi a-delivering nozzle
has a plurality of outlet ports so as.¢.0 be able to apply fluid over a
great width, by neans of which anbng other things, the retention tines of
the cleaning fluid on the substrate can be increased. Wth an alternative
enbodi menthe pltdiiay &toutlee@stt oraiRalitERGEBoud@ bdrMdTdridy cROmbh@lle] BAR sde Sitthck oiRaped
outlet port so as to be able to apply a cleaning fluid to the substrate
evenl y owesin badynif the cleaming bead Rymesfigiredhd mediatsiytiondigpertance bet ween the at | east one
outl et port of the nedia-delivering nozzle and the side surface of the main
body of the cleaning head conprising t he nedia suctioning opening i s between
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medi a- suctioning port. Wth one enbodi nent of the invention, | east one

medi a supRhing, Wh&kum iSinGA Mpeshiedd foadifdn al RES teasOfiR om&dpoaofsﬂeitnemtsdeng nozzl e,
and a control device are provided for regulating the nmedia supply such that
during ohediadélivering hévele.nBedausathd medjum iggubstantilp s ersigsed tteondinh isepplisd  t he at

| east one outlet port of the at |east one nedia-delivering nozzle. Because
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applied as is al'so sucti oned by the nedi a-suctioning port. Moreover, a
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whi ch guarantees that the nedium does not reach a central area of the
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substantiallg W t hout an¥ force, by neans of which splashing of the sane is
pr event edores. by meansof paihrakikng{thefse’s pesardhl e to convey a medium such as for
exanple a cleaning fluid, through the

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

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



medi a-del i vering nozzle with pressure and to apply it to the substrate to be
cl eaned. The nmediumis conveyed through the nedi a-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
smal|l splashes occur, these are however prevented fromgetting into a nedia
area of the substrate which is not to.-7be cleaned due to the narrow
capillary gap between the flange and the substrate and the air flow. 1In
order to make possible selective cleaning of the upper and/or |ower face of
t he substis atle@st patiatlp nirmowldedbe viedlange bosas prigharsabnngptitteivdedhd soistrsepalicatel y
controlling the nedi a-delivering nozzles. As well as selective cleaning of
t he upperheatd theflamee ;d the medig defipeaingnogrle quiths oderdardorer addssrardl it is al so
possible to provide different processes on the upper and | ower face.
Preferably, the at | east one flange of the cleaning head has a recess in
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of the medi a-delivering nozz el ng disposed In a recess, sald nozzle -7-
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slit between the substrate on the one hand and the flange and the

medi a- del vaygpddngtionirigaf de nalidnhie gatattedd. Prafadblgviemedia-satigngatice apersivbihfrdnhe
preferred enbodi nent of the invention, the nmedia-suctioning port is circular
in form thheedispgtiptiegrortpr ef erably being |arger by approximately 0.2 nmmthan
t he thickness of the substrate to be cleaned. In this way good suctioning
of the mediumis guaranteed. Preferably, the nedi a-suctioning duct tapers

away f rog}‘dvgﬂa%ﬁoqﬁgla cdhfn idgf.ri-!:ie DQndRb Fo'the%gi -gﬁc%%%;d?{t) rd é%on%glcdte#ié%%rng devi ce

connected to the medi a-stictioning duct and a co evice for controlling

the same @h@iRk MY bR dre plYid&OBY EMlrdiiim3GhelsiBorFlaGLViRMthd e ARY lifi€of tHeRRanfngt €Nt 1 ON
time of the cleaning nediumon the substrate, and the suctioned quantity of

medi a canmdi@émsethe sdbsiragey ahe rhe buetidiakaantity g msdid dad &= stto cl ean t he edges of the

substrate al ong an edge of the sanme, a substrate support for a substrate

and a device for producing a relative novenent between the substrate support

and the cleanin% head are preferab y £roviqed. Preferably, a control device
& the substrate a

for setti ]ﬁ @rdgrrjio % ft Pgblpla E)g:}eérbt tbefdgels R ong an edge of the same, a substrate

support for a substrate and a device for producing a relative movement between the substrate support and
the cleaning head 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
movement 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

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



at least one flange with a side face of the substrate is provided here in
order in this way to provide setting of the wdth of the edge to be

cl eaned. Preferably, a control device is also provided to control a relative
novenent between the cl eaning head and the substrate such that the cleaning
head runs along at | east one part area of at |east one edge of the
substrate, maintaining a constant dist@ance. In this way, a defined part

area of the edge of the substrate can be cl eaned. The object which fornms the
basis of the invention is fulfilled by a nmethod for cleaning the edges of
subst r at afm, eipsigdatf to 09 i, afapetaBsks:? andheipphatidneondiahonuinadiier s, by

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

| east onepemmetlares efgheisgniratgvisairetat leadj cacwetia-delivedngsidabt praitdewiig off otshaibningt he

medi a-delivering nozzle is directed towards at |east one peripheral area of
a main fatde @F“Pgﬁéle%’@élt“tdét’ meant o His@nedip-eatireine pariad etadiepredndiasiréienitni ng port

lies in rea of del | verin ent si de or edge
face of (e BLBRFTALE L SR e R e P Ghe 6 BT Pr4eGe of the.

cl eani ng ablﬁézgd Q%améhlﬁ}gthe ;f&l%dﬁ%%’{)@na%’\b !ga‘é%Eth&Q tﬂ%%?gle%d%%ahf}?ce pefd pheral area
of the substrate to be cleaned being Set to 0.05t -8- mm especially

up to 0. Jutite At sHLBE a&gh@én&ncan@suzuomofttﬁte%ealﬂralammad.l on of a cleaning fluid
to the peripheral area of the substrate with the at |east one

medi a-del i vering nozzle; and drawing off or suctioning of the conplete
cleaning fluid by neans of the nedia-suctioning port and an adj acent

medi a- sucpt“if?i‘fwyn@e clgpipg heagdips ﬁéﬁéﬁ@vmed@ﬁélvm H‘E?élesa"t‘,*tt‘érpﬂlf"rf@”afdé opefeotheRyent i on,

t he advant

d f b hi t I th
o1 ovi 51 ort G CRE T PHPOHE B A AR R TP GEEn PHETERR PAEROr ( ho
substrat %oiz%? by ﬁ’x& ﬁ&n%ﬂ&‘% Lebd. Go @R RL} &@L&Qﬂk t%PéﬂT ﬁ!eh‘?at deﬁvréh%o%es Iog&@ medi um

applied. Prefera e cleaning head has at [east two nedi a-delivering

nozzl es Whikd&da re@&bt%lytcﬁ)dﬁf HSuRaanAIBR: RO of the SubGhratcNMd PR e QL BhingpRAieOf t he
substrate to be cleaned is di sposed between at |east two nedia-delivering

nozzl es dudpdengo thhededace afiigantsmndte. SViéhphis drmngeingrg, bwd yhe uppet ad o bgediiceofiler t he
medi a-del i vering nozzles to be directed respectively towards the upper and
| oner f ac‘ébSEB‘fte thee cdegitsd etrthersame tipd Feriemtisdn Hiss@s imrsttehgeapiae of theisdefacepfij acent to

: Eg |S:)\Clivg I‘ sa nggf { '] be ackgueved%ecauset e medlLtlrII'? ap;salle% for%nSQ: beq) o’ughl??rom botlpmalupper and

faces of the substrate so as to wet the side face before it is drawn in the direction of the media-suctioning.
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 suctioned or drawn in.

The low suctioning force once again makes possible good wetting of the front face of the substrate.

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. Moreover, the fluid hits the substrate substantially without any

force.



substrate can be cleaned at the sane tine. Furthernore, in this way,

i nproved cl eaning of the side face of the substrate can al so be achi eved
because the nedium applied for this can be brought fromboth main faces of
the substrate so as to wet the side face before it is drawn in the direction
of the medi a-suctioning. This is nade possi ble anong other things by the
narrow gap formati on whi ch nakes possidal e the application of a relatively

| ow suctioning force because hardly any anmbient air is suctioned or drawn
in. The | ow suctioning force once agai n nmakes possi ble good wetting of the
front facwitoh altdhetigulbddinghenf thiliniéntien, e déaeing Budd @ afpbEl torda periplerd hrex df iwent i on,
the cleaning fluid is supplied to the at | east one nedi a- delivering nozzle
such thatsubstrat‘?tsbfs%ﬂﬁse@éhﬂli: aniaydeﬁwﬁvgef@%rWi@eﬁssaF Hvs iptspdcielly adpntescofs white sane,
and is drﬁ%’% out of | east aqne di a-delivering nozzle via the

medi a- suc Hf‘?‘?ﬁetﬁﬁef‘fheéfﬁ%ra Pwéefaar%w Tretiraieduss %r@thh@to g Eﬁfi‘b sapFantial | y
by the s us flﬁcc:)ent Qe%atw?%rgssure gr}g o?tp lolrt%gthe med ah wp\":eu{%lngzz%r a(')rder Ledaaw out ¢! E he substrate

to be cl eane s guar ant ee at oni e respective anount
of cl eani clfegmrtg! fldidd TheSprRRRY shd%n@i te Qept J@ﬁn\%?w&)@;t@ psent the me%u%inqas‘sﬁmgwheh he

medi a- suctioning port. Mrreover, the fluid hits the substrate substantially
W t hout athyts the Qib@@te. Fd this\¥hé ﬂi’tesau’ile Eéferatyealtsiwitin @ rea gechif Badwden OF Ktahed Jorkpent i on, t he
cleaning fluid is applied to the peripheral area of the substrate to be

cl eaned Ipd priferatieddikd2del i veri ng nozzle with pressure. This is especially
advant ageous when the di stance between the nmedi a-delivering nozzle and the
substrate is too great for it to be possi bIe to apply a sufficient negative

pressure tl.et verin i,n _order to draw
out the laciferabr?/r the cl’f?apln% f&lfpé)l.?.ﬁpgped s%bssgrﬁt?gy pe en rcalar t0 {hﬁgegl{ahera iire olf%/hg Isu(l))st atSW so as to

prevent tg Jﬁ?mb@d&mmtﬁamm&l ngk mﬂuldtls blkétottmepeéﬂ%taﬁe@tﬁhe sﬁg{raté his, the
pressure preferably falls within a range of between 10 KPa and 30 KPa, and

pr ef er abl with2RarkRavhiclPicefars @dd dvertich & tBd se@at@riick by @ ahds408 pid gr@dabsbbstant i al |y
per pendi cul ar to the peripheral area of the substrate. Wth one enbodi nent
of the i rfVenitZDoe cltahing Bhidbamignpplifd taihd edes ofdiphliseate. tBy netme ofgky dnghaljuatimedr ea of
the substrate w th an angle which deviates froma vertical to the substrate

surface e douh oy parephera qes2 {9be Fleancispi begt ween

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 nozzles which point
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
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



0 and 20, the cleaning fluid being applied to the edge of the substrate. By
nmeans of the angle adjustnent, the depth of the peripheral area to be

cl eaned can be set. Preferably, the nedia-delivering nozzles are controlled
separately by neans of which it can be guaranteed on the one hand that even
pressure is present at the outlet ports of the nedia-delivering nozzles

whi ch point in opposite directions. Rgrthernore, it is possible to subject
t he nedi a-delivering nozzles to different pressures so as, for exanple, to
convey different quantities of fluid to the upper and | ower face of the
subst r at esubdtatet hrefemty, ehe rdldtivd BovarhSiObep@stthdsustrit©and e lc anthg fhéad isitught htditds t o t he
nmedi a- del i vering nozzles. For exanple, a solvent could be applied,to the
upper f ackyagfovenpat of thp sibptastcand/ euffecleaggpirde 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 |lower face of the

SUb:St rat eIn o\rlyertt(r)]acﬁie\%arcgdlu(/:e lln?rtltlye sl%g g]::eeol% [hgsd bs qg%g& s%%. s:[) 0%121 clgarrllen !) lYeesnr;[lel 89’ the
medi a- del I veri ng pof? an he medi a- suékloning por% IS moved a ohg at | east
a part ar @Qan@é bea\teerl tﬁ'@rﬁédiagﬁlﬁoﬁ%%rt ofd t}ten_ﬂe AL e %Qrale@uﬁg%%dg‘a ledmgfér t ake_

edge cleaning in this part area. The distance between the nedi a-Suctioning
port and prbferalsly @ebefnaendd. Ofim bl mis Uiiskeably 1Ghnk. | Fagderdblyeapeiiptetal ir& opthef er abl y kept
constant here so as to clean an even peripheral area of the -10- substrate.
Pr ef er abl sebstafy ef bewwlent2 e andviamemecidie? wmesrleated substrate and the cl eani ng
head is brought about by a novenent of the substrate and/or the cleaning
head. In order to achieve good wetting of the side face of the substrate,
and so al sg od cl eaning of the sa t he i stance. bet ween the .

e o sucTiding *SEPET A Bh g T Ruat By PR ST BFLGRR e eage

cl eani ng } ot 1IRLShEhRARLAYIvS &y nBST WRE DmBn RcdBMnA OstAte MR ad 8RS aﬁcﬁcﬁ%ﬁe’nﬁli\leg, 1 mm
Preferably, a peripheral area of the substrate of between 2 mMmmand 5 mm
especi al | yhe epthTat 4 [SerifHe@BdR@df theldaBstrake ptbh cledhedapadoibp ivdieakd bapiading e B&iacl eaned i s
advant ageously achi eved by setting an overl ap degree which has at |east one
medi a- del lolieathgmyzaozzl e 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 can al so be achieved by pivoting the nedi a-

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 corner area of the substrate when being moved along the edge of
the substrate, the media supply is interrupted before it reaches the corner, whereas suctioning of the
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 so 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:



delivering nozzle. 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 predeterm ned period of tine after the application of the
cleaning fluid has finished. If the nedia-delivering nozzle reaches a coner
area of the substrate when being noved;al ong the edge of the substrate, the
media supply is interrupted before it reaches the corner, whereas suctioning
of the cleaning fluid continues. In this way it is guaranteed that the

cl eani ng Fikuid i s fshovtsheerspoetise fiew by puretaskaned:leali eriRaisecotding tawis tnvedtiinng ef f ect
can decrease in the comer area. The supply of the nedia to the nedia-

del i veri njjgRozzl e is8ovs@atheBItc edtictelviswithieueh ¢ Heaninglpdasrgrdingto Fiedehes t he coner

area so that cleani of. the ol e edge. of the trate i ossi bl e.
Pref er abl {8 3t he nedﬂ§“§3B$WVW§ﬁ@7ﬂ?mT% “gﬂE?VHﬁP%%E%W“$HQ°hfegn?ib fluidis
control | eﬂ%erender@Lw&gmem@ se%Ho*?&the@tu] %lg@%g%&ém? ea&?‘cco%égqr pyide defined

cl eaning of the substrate, 1n particu ere ar r'ansiti ons

bet ween diiffserent QdgR .EgRS ve Vil IR cfeHide QW B@ordh HB Fighyention is descri bed
in greater detail by neans of a preferreé exanple of an enbodinent, with

r ef er enceFig06atahdsbd rsaamt Axgspective abdresediv@vi¢vge a ndzzlg bodly agbromg toa fipesxspect i ve Vi ew
of a photonmask and a cl eaning head according to this invention; Fig. 2
shows a schematic séetdmypdinenydfdiyinvbrtiotigh a cl eani ng head according to Fig.

l; Fig. 3_shows a front view of the c|eaning head w thout the nozz|es
attached & {3 f g*?°W4aF§ﬁ5ixgvea"dsacSﬁ°él Yo LB BB ALY 2PTERR PRISEITIRE ¢l eani ng

head according to Fi - Fi . a perspective view of the cleaning
head according to ﬁf%ﬁmé?m?§%gﬁm§g%£§£56b show a perspective and a sectional

vi ew of aﬁ@@&%&@&bQﬂMwﬂ&%gk&kmmJﬁbﬁhﬂ%&@&h%&ﬁwp&@amaﬁméﬁa%ﬁb@dhment of the
i nvention; Figs. 7a and 7b show a perspective and a sectional view of a
nozzl e body accor didfigh dnbodimsecfordnvecianpl e of an enbodi nent of the
invention; Figs. 8a and 8b show a perspective and a sectional view of a
nozzl e boags. %eebid ishfgv A RETSRECH VS pfdch sgﬁgﬁbﬂi@/ 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. 1 shows a perspective view of a photomask | 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
also 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 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 1 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.



of an enbodi nent of the invention; Figs. 9a and 9b show a perspective and a
sectional view of a nozzle body according to a fourth exanple of an

enbodi ment of the invention; Fig. 10 shows a schematic representation of a
cl eani ng device according to the invention; Fig. 11 shows a schematic
representation of an alternative cl eaning head according to this invention.
Fig. 1 shows a perspective view of a_photonask | and of a cleaning 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 | also being
Vi si bl e. Theglaaniag h@d 3 4 pamidedwiihn ntanrbbdyphroswigichf lagasubswan @lly fla sisewtficonabdn vi ew and
a perspective view of the cleaning head 3, parts of the cleaning head being
| eft out Philaireytifeess. Brogds mrovidadwhigh) iy copysctefideemedisestictioping dyeirld Bheperi9hatn t he
following. The structyre of the cleaning head 3 is described in greater
otar | DR E o s ERrPREt O 1TBYE G DB SH ¢ he
terms UPP§Lond 0B a heb@hwan f@ntis 808 st bAr terns are used in consideration
of the reprgsentagion of the drawi ng, these terns however in no way being
limted because they depend upon the respective alignment of the cleaning
head. 12- The cleaning head 3 is provided with a main body part 5 which has
a subst ankurtbdrhate, fhe aleanihig Hexd 3 Hasfaat€ offour @imgestIh @ 1B leatnding O6rh the aaie bolly SaTheort 9 i s
provi ded which is connected to a medi a-suctioning duct 11. The port 9 has a
round di afffegeets ki ekendicar bames badpheucitibat thaepreiect pyge tbulat faemi- Age Ghoess 1511, The
reduction of the dianeter i s brought about b§7a curved wall section 13 of

the mai n PORFE" Y PREFHGE Be mpipRod% paahiaingre Hitng L isstendat p ovgnendgf theg

flanges | éair'g l%%ﬂyé é? asec)érg l%%g%geg%jngﬁg]ﬁg {]afeg'lg . %tﬁhqupge}/eng,' theTfng es TSI a{laﬂ g')ea?ei sé%ce% o 18

extend from mal n" bo ey project over ace 7. The

flanges | Barn & hoB¥l 8 mAbetv@Bn HAPE emSH ha@for § REsIMI i tRQAGNe Way, AREpty he
flanges 17 and 18 extend at a |lower end of the min body 5 as can be best

seen i n HpgpdbeSecdss and fdmedAktwedagheUpeeflangi @7, 18. e cdrdiggg ens frdb viawch Fif3,altee spaced

apart from one another and form between them an enpty space or a recess 20.
In the s atﬂmgw,o 1&a1e gﬁbﬁﬁeg at the four corners of the main body 5.

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,
preferably of 0.2 mm, is thus formed between the main faces of the substrates and the lower face of the
flanges 17 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. Moreover, the flanges 16 and 17 each have a round shoulder surface



space or a recess 22 is forned between the |ower flanges 17, 18. According
to the front viewin Fig. 3, the flanges 15 to 18 are provided at the four
COW of the main body 5. The flanges 15 and 16 each have a straight or flat
| ower face 24 and 25 extending perpendicular to the flat face 7.
Correspondingly, the flanges 17 and 18 each have an upper face 26, 27

poi nting upwards, and extending substantially perpendicular to the flat
face 7. The | ower faces 24, 25 thus lie parallel to the upper faces 26 and
27. The distance between the | ower faces 24, 25 and the upper faces 26, 27

i s adapt e, 196vhich gointSipaerdOdr dawrsualds t Thatheulled subfece€d e BnBfpma thsdeGivlly ch tham t o 1 nm
preferably 0.4 mmgreater than the thickness of the substrate to be

cl eaned. sWetdf tllefﬂelg@ulésftdrlép@mi“aw@e@e flagges &bt iThefundipi Hfittabyrelglep34o¥S bet ween
0.1 and O. Za s thus formed between the main faces of
t he subst¥ ?fé'é”‘é\"r‘flﬂ’e”}’f %/3%3?arfﬁ‘if“é"bﬁdf‘“?rﬁ*’éerd‘ft"}"a?ﬁlﬁgs 17 and |8 and the upper
face of the flanges 24 and 25. Dependent upon the application, it is also
possi ble to choose the distance between the flanges to be 0.1 nmgreater
than the ﬂhl&'efslﬁmﬂ§§alﬁ)god§ B SRS BrRtighges 1Y 6 FRBRSQftheih gl 1 218, &RPGGL HaVee
capillary gap of 0.05 mmwould be formed. The flanges 15 and 18 each have a
round recespec8 sandi2 3dd 40 peperingQoridaky thvafidsadlat sorfichi @ abah bathe stdien Higlaaid on of
which will be described in nore detail below. On the other hand, the fl anges
16 and 17Figd. riwt thhfeng el ofrt@cﬁélsts@vﬂfitlwhnafuoqutéauwnénddnsrtiom 4@ onemveathd top isHowever ,
the flanges 16 and 17 have a borehole 34, 35 pointing towards the flanges
15, 18. NBPEbYepers fdhioarges’ hendn ?143137r°@z9541°°ﬁ&3%7 opep tgsd'rf&ogwblapra@?e dsurf ace

-13- 38, i ch. poi nt The shoul der surfaces 38, 39
are forne erfu§9§|f)m(’ftﬂri)e\}:érlves%6 rl%%l escgbﬁdmgrv‘\e@mﬁta@ell anges 16 and 17 pointing

towards the flanges 15 and 18. The function of the boreholes 34, 35 and of
t he shoul der surfaces 38, 39 are described in greater detail below In areas
of the mafuRhdaa@y the ViedaGig bat Wes wd betafld @rgegembhs 5016 mdudieb@it tierRnget 15e16f | anges
17, 18, said areas have a respective slant 42 and 43 tapering conically
towar ds tdel7F 1&es caueftae eeifin Figs?. dhnnopasdenionts Haahs | mveRheggamelstragide anfsg. 5. On
the front end of the slant 42 of the main body 5 a rounded portion 46 open
to the topvingzlesleB aéadeswﬁ@rléagat%ﬂe%ﬂhEher%%ﬁm%lﬁaofd*re "ORE clepett PHe 43, a

rounded pc%scn (3 in greatep J%%H b;[' n(%ea%sho Flgolt 9 lc*ngs! 8a agg & hciic% Sliow 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 in 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
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 a of approximately 50°. The branch bore 60 intersects the blind hole 56 in the area
in which no internal 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.



The function of the curves 46 and 47 is described in greater detail bel ow
Furthernore, the cleaning head 3 has two rotatable nozzle elenents 50, 51
nounted on the flanges 15, 16 and 17, 18, as can best be seen in Fig. 2.
The nozzle elenents 50 and 51 have the sanme structure and so only nozzle

el ement 50 is described in greater detail. The basic structure of the nozzle
element 50 is described in greater detail by neans of Fig. 2 and Figs. 6a
and 6b which show a perspective view and a sectional view of a nozzle

el ement 50 according to a first exanple of an enbodi nent. The nozzl e el enent
50 has a @memgmﬂ#a¢¢web¢¢mﬁﬂhwa@ywmwﬂmﬁwahmwmhapEﬁémﬂnﬂméﬂmn*bhéwer t he
mai n el ement 54 is not perf circularly cylindrical in forn1because t he
circul ar ¥HEPETHEY mafElcREY é‘hl”hﬁ“t&l axsjofhe ‘f“é%‘%f cyfigdricakmquatine piadp cqnsideeen in the

secti onal | ccor di t 54 a blind hole 56
is prOV|deé ecmnﬁams§$§g:mﬂn fggﬁﬁﬁgﬁrﬁ?yfgmpamm?ﬁﬂmﬂggce 55 and whi ch

extends out fromthe fl at face 55 into the main elenment 54. In a front
area, i.e. lying adjacent to the flat face 55, the blind hole 56 has an

i nt er nal AsdtaeRBesdbBen iA\Rig. 22thetrewd 18REUSs totacdoO@e adithe G HAS& akthite@ménnfi@fendddr ead 58
towards the inside, i.e. adjacent to the inner end of the blind hole.

Fur t her novtech hg agpreesohditEeriem@ Ghréad angreantie dacived mtottheeblindiole 56| Byvesqats dBthiswhi ch
intersects a central axis of the blind hole with an angle a of

appr oxi net@hpensgemertfis. [peditRli B GE" baterrdwdt b roREe HiteRid®hol e 56 in the
area in which no internal thread 58 is provided. The branch bore 60
connects the inner end of the blind hole 56 to a circular outer periphery

of the nvédaes%ﬂmgptmeﬁlézzlemﬁe@5%9&&9&ﬁ 6Qarf REEPHeRBhnOMddlEf mPAL1ivBrngOf T he
nozzl e el ement as described in grea%er detail below. [4 Furthernore,

t he nozzligeabEmtin &Oillvaseds 6f afcidsFundityHithchelént €ahennaBUNt | Ng pi n 63 ext endi ng
froma side face of the cylindrical main elenment 54. A central axis of the
circular cylindrical nounting pin 63 coincides wth the central axis of the
circular art of the substantially circular main element 54. As can be best

seen in FiNgguide pintoiés of fipenstenssgchdat \9@@ infoghedrednirretriths fanse lirad Brkenrosible
attach nent pivo a‘ ?_lunpr}% o?ﬂrﬁ)e n V\Q eﬁ 856 glere Oji"tll’eesf?doﬁ q&h nlgthee%i;[ngr f%atlhe ;[opnrdee pg)rt%‘nd can be
0 I

screwed int

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 is 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

. 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.



attachnment el enent 65, a nedia-delivering |line can be connected to the
nozzl e el ement 50. Correspondingly, the nozzle elenent 51 according to Fig.
2 can be al so be connected to a nedia-delivering line, not shown in detail,
by neans of a correspondi ng attachnment el enent 65. The guide pin 63 is of

di mensi ons such that it fits into the bore hole 34 of the flange 16 and
makes possible pivotal nounting 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
di mensi orBe nguetlerbh@ o dch@dingrs euinples ol ertistichentd b 9 @acPpBavE a Qibstinhi@ly cirdulatl| ar
cylindrical part of the main el enent 54. The nozzle elenent 50 is

subst ant i Caliquicai min ﬁmee@‘* M&ickhas g 84t fachzht which eut§ iptg thefciggular GfindsichErrmr@rited |y f or s
a right an? | ant. 42 and the branch bore 60 extends substantlally

per pendi c'tif 45> %6“?‘%“? BVEFnding REPesAcU frersg ‘SdTSpicﬁ‘@ly pf%”'&??q%gh‘ihs‘mé'i‘i’d megt

Furt her rTDIiem’ent SP% DR %(%rgpleetlhe%(ﬁm | £2 erlnfgégSa cord1 ht2tCI;|I‘l ms alled The é)l 9 t ly
recessed in relation a ower faces he flanges , 17, it also

bei NG POSBical RspetOURNS the sd® sirlikeal Inokdis FRRCHZ! € el ement 50° and | n part cul a
its outlet port flush with the straight ower faces of the fl anges.
Preferably, it should be avoided that the nozzle el enent projects over the

| ower side of the flanges. - The nozzle elenment 51 is correspondingly fixed
to the f|kartkpesord e noege elarats of bagmibagmintactoging sgurras togf esdthrharse aircelav\hi ch has
its mrror imge in relation to a horizontal central plane. ures 7 to 9
shows al tfé?fﬂaia?we BRSO & f“§"‘6?f which gojnrides vath dipsriiralsgs °flt‘i‘f‘ Cr%aur gg drigaly 5 9 the
same referﬁ EnmﬂHﬂQ%&%4are respectively used as with the nozzle el enent
accordln In“"so far as simlar or identical conponents are being
descri bed. 15- The nozzl e el enments 50 according to exanples of enbodi nents 7
to 9 each have a substantially circular cylindrical main el enment 54 which
has a f| athe feqz@ivbambaliimedts of the SozzIB tlemdnRaccoiding tolFafire€ Yo ioadfet ol thd @kmple SN t he
flat face 55 a blind hole 56 extending perpendicular thereto is respectively
provi ded angmbgdineht ofithe sztiaddmreiiO acceddimpriorite; 6 syibrdntially oflpwittergardd ecoptvetiont t achment
el enent 65 according to Fig. 2, can be installed. The blind _ hole 56

respect | v*@“g?enr?agﬂemgmgaﬁee ‘g‘t“? fitls 6raee theoutepstipheryof the gylindsiga! 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 parallel to one another, and
connect the blind hole to the external periphery of the main element 54. The outlet openings 71

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

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.



Furthernore, the nozzle elenents of the enbodi nents according to Figures 7
to 9 each have a circular cylindrical guide pin 63, the central axis of
whi.ch coincides with the central axis of the circular cylindrical part of
the main el ement 54. The respective enbodi nents of the nozzle el enents
according to Figures 7 to 9 differ fromthe exanple of an enbodi nent of the
nozzl e el ement 50 according to Fig. 6isubstantially only with regard to a
connection between an internal area of the blind hole 56 and the outer
peri phery of the cylindrical part of the main elenment 54. The enbodi nent
accor di nght enbedigent &cordingto dizgi Utecla singlelpraachdora g, evhioh eonadats fe ibindGOle Séaiach i s
provided with an outlet port 61. The enbodi nent according to Fig. 7 has a
total of °PHPEeitBl adart dbesilets theguter pafifher ofdletpingoricié4 ahe stredve tlit Pof erer| . The
t hree brqn&h ltoore.sh70f re diF os§p arallelr%g qpe]another, and connect the
bl i nd hol'®™t "t FEPERL SR AF" BEFTD e?*“gs%‘f“ PREHEPH BIeREht 54. The outl et
openings 71 respectively serve as outlet nozzles for a nedium conveyed into
the blind hole 56. The enbodi nent according to Fig. 8, once again has three
branch basigs Bbvs 2bredltic aachiredef didafnQdébitBtcoRMi kcthis Blentib) 1 A 18bOdi ment
according to Fig. 8, the branch bores 80 do not run parallel to one another,
but ext ehdorfasionant e cldning tleathd bap be Rera Thaghoehap & istl@attd asxdper $fathigpeami phery of
the main elenment 54. As can be clearly seen by conparing Figures 7 and 8,
in this veeye inHEecHnsXahtd Zprsindisated by s ceprdinatersysisonit Sis-89 Meregueietle fupportidficr eased
with respect to t i stapce between the outlet por 71. Inthis way it is
mde. posdEs FB Dt TSR OO TR GRS AR by DA I REL 50 1o be
di stri but j A0-. ' - [ kg. 9 has a
e }{%"fth@sug%o% R feranivk; it 1L 016 p%%te%%g+ ﬁﬁ\g ead Eo%gst goéaﬁ, dat 9

a
, 5! .
singl e branc ore , wWhich connects t hole 5 concave slit

91 and nGistetl Jr st desibiPthd HRNIALKET 3 1988 hPRRE Yordursk 1@ B baksiBIb RN & the The
concave slit 91 is open to the outer periphery of the main el enent 54, and

serves asumorsdsdand Bhdpeids wad 3 ®be porble. Fig. 10 shows a schematic structure of
a cl eaning device according to this invention. In Fig. 10 a photonmask | and
the cl eaning head 3 can be seen. The photomask | is |ocated on a support 95
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corresponding line 99 to a suction device, such as for example a pump 100. The pump 100 is connected to

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 105 is connected to the control device

- 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



can rotate around the Z-axis. The support 95 is connected to a control
device 97 which controls the novenent of the support 95, Alternatively, it
is also possible to provide a stationary support 95, and instead of this to
design the cleaning head 3 to be novable. O course it is also possible to
design both the support 95 and the cleaning head 3 to be novable. The

medi a-suctioning duct | | in the main;elenment 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
I S cont r ahd mh fixys dflte Substilendidz 24t B wed aediBpdr Sac&Qf thbflangdd ds iohe TRbLVeaspondi ng hose
attachnent. elenents 65 are respectively connected to a nedia supply 105 by
means of bewrmewpbrtaiasicpni thnéslg%@szset sidhZhat thdy@zdld meél 0R¢cted @Fardathe dpeeremint r ol | ed

separately from one anot her by the nedia swp K The media supply 105 is
connect ed™t'®yvet fags Oétﬁﬁttommﬁévtheélsta@%fra'ﬁd S‘Id% ‘&9 s Jrreagkly Thedistasde. O
course it is ossi bl e cant 1 1 t oget her
operatloﬁog?m?%§°m$% %wmhnﬁggw%qlfga égbrl %heg g Q lﬁ%?éFWmHéPOM/by

means  of ttJt@n;ttrgqte%fthapﬂom@a@ttto%ytlatedteyn HEA0S angbe ttgymtaqn dd fosde Of all a
substrate, such as for exanple the photomask 1, is eposfted on the support

95. The supp@y 40 andf. ThSs chdR@ it paBIbRGA BddGhviibhadiff@enPRttinPRedidincak edxhdfppdhe
photomask 1 is accommpdat ed centrally between the upper flanges 15, 16 and
t he | owerfack ingpigmssol P, thell@wap fact dichephawammiskilg head 3, as can be seen in Fig. 10.
By neans of the distance between the upper and |ower flanges, a capillary
gap is respectively forned between - 17 the main faces of the substrate and

the fl at d f fl bet
e L B BB hEESR 20 LSR Er S, Pt veer

di rect ed {ONR[cMshd BGndRBthe ﬁ\@cﬁ'a su%];h)elog Oﬂ{%léleinﬁ@ﬁm@fxeré 1@&p9ﬂ9§&m§tlﬁ iMth a

di stance A froma side face of e photonmask 1. The distance A corresponds
to the peauisphanglnpdds@aedk tht hﬁae@h@&tﬂ%&koﬂpoﬁsONbﬂ, tEeltﬁﬁﬂﬁId)ls athvate@lioSt ance A,

whi ch corresponds to the peripheral area of the photomask | to be cl eaned

can nor eovdpceallepiniile dgestioyf the oedit-funigpnink porrPord themedd-saetenngds0 laflds ayl. Thi s

koS 1 OSSRl 02 SR PEOY] 5 b LS LA Tl 2Lt e A on the

upper g y means g p
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 !, 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

- 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 cormer areas, and that not too much

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



face in conparison to the |ower face of the photomask 1. Then, an
appropriate cleaning nmedium such as for exanple a solvent is supplied to
the outlet ports of the nozzle elenments 50 and 51 by the nmedia supply 105,
The cleaning fluid here is supplied such that it is substantially
unpressurised at the respective outlet port or ports. Next, the punp 100 is
activated so as to produce a flowinighe direction of the nedia-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 et Aéereativdledr inpdditien, the suttippingiywe plghephmprEditcan BBBurth§homfmicedieddn aws t he
cleaning fluid out of the respective outlet ports and brings it into
contact WIN™ERE2upper and | ower face of the photomask 1 and the upper
flanges 15, 16 and the |lower flanges 17, 18 of the cleaning head 3 where the
medi um can spread out specifically by nmeans of the capillary gap. The

cl eani ng jf} tiilr OB HRAMAN it R&e CERL } Bh Ye 9BRA NePRGubRR 95 HRRGLmAN | ower
face of the photonmask |, and due to its wetting capability it also wets the
si de f acedgfcad ngergophatiGnes koulse ARAIsEMBISe tb PloAdaoid Batondd1daking kted mare: The
wetting can be facilitated by setting a relatively |ow suctioning force

whi ch oncte clegy &t prajngle prpdsite pesssivithlaganthureovengent o the pltormasky lgaps bet ween t he fl anges
and the main faces of the substrate. A conmbined air/fluid mxture is then
suctioned fromthe photomask 1, as indicated by 112 in Fig. 2. This
air/fluid mxture is disposed of I I at el After the start of a
correspoﬁgﬁhﬁ£rr%ﬁf%?m% égﬁ?ﬂﬁgTTﬁﬁg?ﬁg %mﬁﬁ5¥%%ﬁﬁgﬁw¥§mﬁ%05“eF%Iative to
the cl eanjcnge b%@aeaﬁing%q&fgmg alsd PG (S RN REAEP ntdidvehsSnaliglgr @ edge of

t he photomask 1, maintaining a constant distance. The novenent is continued
until a desbherd geigef cair@alsb Sostiblemnad protife ddiahahiod Geatifigi@ad. FoteRarp@, €1 eaned,
the novenent is continued up to the coner of the photomask | or beyond it.

| n order ttel ofjieerrcipningdeadhBtould be prafided i adst tosleantall ofthargeds of thephptgmask Aitlthebl e f or
the cleaning fluid in the conmer areas, and that not too nuch cleaning fluid
i s convey®® 'Yt o the photomask, the nedia supply can be stopped shortly
before reaching a -18- coner. Alternatively or in addition, the suctioning
force of the punp 100 can be furthernore increased in the coner area.

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
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



If a further edge of the photonmask | is to be cleaned, it can be rotated
over the support 95 and a further edge can undergo cleaning. O course it
is also possible to provide nore than one cleaning head in order to clean
for exanpl e opposite edges with a sane novenent of the photomask |

Al t hough with the exanple of an enbodi ment descri bed above the photomask |
was noved in order to achieve edge cheaning, it is of course al so possible
to nove the cleaning head 3 along the edges of the photomask 1. It is of
course al so possible here to provide nore than one cl eani ng head. For

exanpl e, ddferehagbateenthe flening bdag dmicorgindre e SirsBexartnd o ab@nbodiowit ei@dheicRarigder t o
clean all of the edges of the photomask | at the sane tinme. At the end of a
cor r esporieidAgecertidaititisg ! [JicoBhastlangen &5, heris @lypyigbdonias urperdppp etk mairedemeien t he
punp 100.i s, al so opped in.order to end the suctioning process. In
general,Sfﬁggﬁéﬁﬁﬁ?éﬁﬁgfvnﬁlI%Ebpped first here, and the suctioning process
is then maintained for a short tinme so as to ensure that all of the cleaning
fluid is suctioned. The above process can of course al so be used

cor r esponvginigleyan@R ofdnt@bodibatdctoddifSo Fig UE Ro Bl fRfigcEX PR, iSRM Fanduct or
wafers, in particular sem conductor wafers with a so-called flat. The

cl eani ng ph@atibn ¢ s provided bath¢ inah ¢lymedoes tabw @ thedid-ogpnagyorfOrm Wth predom nantly
round substrates, the flat surface 7 of the cleaning head 3 can have a
curved shape adapted to the peripheral shape of the substrate. Furthernore,
the nedia supply and/or the suctioning of the cleaning fluid can be

control | éd°9% Ogﬁg%‘}’i’fz e(5“ﬁ“tt5ﬁl=)s °B°8ﬁ¥aBU‘Fldg‘f the paRg feResshr e so as also to
provi de defined cleaning in areas of transitions between different contour
areas, e.g. flat/curve. Fig. I | shows an alternative enbodi nent of a

cl eani ng dp&amdn 3 thd 3L 1ecRMBNt 3 BEEURE E&igN UK LS 08I R ekpstAe[ obdhtiof dfhe ndzle@s in the
preceding Figures, in so far as the sane or simlar elenents are indicated.
The mai n elemd&®3 gicdrdiay te re erelzdingungiaditnbre, cehnirghin teitpepadiddd @oeoddd) gevenort he fir st
exanpl e of an enbodi nent and the cleaning head 3 according to Fig. 11 lies
in that fheapryesideptn susgatypch anfeiexpvringrdeemah! dhis ippaant fegdiet dRridaygbn el enent

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 corresponding nozzle elements 50, 51 during cleaning such that the fluid was substantially in an
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, 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 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



5, only the flange 16 being seen in Fig. 11, Wth the exanple of an

enbodi nent according to Fig. 11, no |lower flanges are provided; instead of
this, a projection 115 is provided on the nain elenment 5 bel ow a

medi a- suctioning port 9. A corresponding nozzle elenent 50 is once again
hel d on the upper flanges 15, 16. Operation of the nozzle elenent 3
according to Fig. Il substantially capgesponds to operation of the nozzle
el enent 3 according to the precedi ng enbodi nent, cleaning only being

provi ded on one side, however, on the upper side of a substrate, such as
for exanpluel vadeppressoera gictichilarly ddvansigdongithd distincelvetveenttivatangas @apk bdbaray isgap W th a
w dth of between 0.05 and 0.5 nm especially between 0.1 nmand 0.3 mMmis
once agaiirerared Bareivithise iniersed distreceapiarportopaigiaish pastionis farpcivauldde tpppsery face of
t he substrate so as t uarantee a controlled _flow of mediumin the
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a flow ofs,air from below into the nedia-suctioning port and the adjacent
medi a- sucti oni ng duct during operation. In the description of the operation
of the device according to the invention, the cleaning fluid was supplied
to the correspondi ng nozzle elenents 50, 51 during cleaning such that the
fluid wasalgbugs thisridveraioh yas bden adacribet Hyme &S biff prefeedd eibadiintrt0dt thatinvénkien, taspect i ve
outl et ports of the nozzle elenents 50. The cleaning fluid was thus applied
to the fllurii@d tp&ssﬁev"é«tayy iﬂiystrntecbm@o@men& Fv@glamlay,éhemré@ﬁihr @Z?leémentmgdirfprom
suctionin air., rse it is also p 055|bI% 8 %ﬁﬁge cl eani ng
fluid act r%llvow’aﬂ%tst%? r"‘%dstbeo"rtfﬁ‘ihﬁ@m af ihrdprzlgielsmentsio tha gpaning aeafi g cidfer fofinpl v~ 105
is contro 0§qga L ﬁustrrate fluid cones out of the outlet ports of the
nozzl e ele 0, 51 er pressure. The pressure should be kept
relatively Iom1|n a range of between 10 KPa and 30 KPa, preferably 20 KPa,
so as 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 1is 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



i ncreased because with an increased di stance an inproportionately high
suctioning force would be necessary in order to achieve sufficient negative
pressure at the outlet ports of the correspondi ng nozzle el enents 50, 51.

Al t hough this invention has been described by nmeans of preferred enbodi nents
of the invention, it is not Ilimted to the specifically illustrated

enbodi nents. In particular, the formof the nozzle elenents can differ from
the fornms illustrated, and the attachngnt of the nozzle elenents to the

cl eaning head can differ from the formof attachnent illustrated. 21

Patent C ains A device for cleaning the edges of substrates, in particular
phot omasks and/or sem conductor wafers, said devi ce conprising: at |east
one cl eaning head that is provided mﬁtg | east one nedi a-delivering nozzle
and at | east one nedi a-suctioning f d a novi ng nmechanismto produce a
rel ati ve novenent between the cleaning head and a substrate; the cleaning
head having a main body in which the nedi a-suctioning port and an adj acent
medi a- suct i OnA Bgicelte tleaninSthesiRQAF QAbkirat@id paficulaBASm ARG d/brs&ticchd@pge that is
provided with a flat face which points towards the nedi a-suctioning port
and extends SL&E&wnwd@wwwmmBhpgndicuIar to a side surface of the main body,
whi ch side surface conprising the nedia-suctioning port, wherein the at

| east one medi %ileéFéP'leﬁ'é?“i“ﬁ eeaﬁgi it Reovided witheepleasierse mediadcliyesneneerde ahé st he mai n

el enent on tq%emelaummln %ﬁ has at | east one outlet port open to the flat
face of the flange RSBt owards the medi a-suctioning port, and is
directed subst %ﬂl@lﬂe%arﬁgx{ Qﬁﬁﬂle@ﬂeﬁ{ive Engvetnlgrﬁ bdthéh tht: gi(e\'a%lngtneaf Ln'ae:i st 1RA9€ whi ch
poi nts towards the media-suctioning port, wherein the outlet port of the
medi a- del i ver théi@eafifgZ®hdhatify 4 S 8EH whith tﬁ@héﬂfalsﬁﬂﬂorﬁl{g pbiéndfah afjacdnBR@ia0f t he
flange or being level therewith, and wherein the noving nechanismis
control | abl e swctmging dyctrage eprbetlied, and dlegst em Gt fphgeha0is prowded wBh arfiat face which N

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 port, 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
between a surface of the substrate and the flat face of the flange which points towards the substrate

surface during the cleaning process.

2. The device according to claim 1, characterised in that the moving mechanism is controllable so as
to maintain a distance of approximately 0.2 mm between a surface of the substrate and the flat face

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

3. 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:



bet ween a surface of the substrate and the flat face of the flange which
points towards the substrate surface during the cleaning process. 2. The
device according to claim1, characterised in that the noving nechanismis
controllable so as to maintain a distance of approximately 0.2 mm between a
surface of the substrate and the flat face of the flange which points
towards the substrate surface during the cleaning process. 3. A device for
cleaning the edges of substrates, in pagrticular photomasks and/or

sem conductor wafers, conprising at |east one cleaning head that is
provided with at Ieast one nedi a-delivering nozzle and at |east one

medi a- suct i oni HERipledy in whish ¢e mpdiasstingnenor endep rinc¢ns ingrlip-sugtipningdugtaien body i n

whi ch t he nedi a- e tioning port and an adj acent nedi a-suctioning duct are
enbodi ed; a fifbp ﬁhd second fl ange which are each provided with a flat face
whi ch points taPM@ cépaeﬂa (\uhﬁ:ﬁ argya%ﬁ é}rQJMeQ giﬂpoﬂ‘a{ fa&%nch& sr1tg\§ar§sttllprn}egig tially

perpendi cular to a side su face 0 Y, sar sl de su

conpri si ng t hesubRgih@postusd dxi@rts E\gstQQEIIyyperﬁsﬁﬂlallafr{oQtsmg AFES ofthe hddfooliy, pges bei ng
parallel to one another; and at |east one nedi a-delivering nozzle, which is

di sposed at a ﬂﬁe$ﬁr&b’ﬁ(b@mf>rl‘smmhb hedinattionibogyt, soin flétiees of the Bingds beungernlldias at | east
one outlet port open to the flat face of the first flange which points
towards the ntdp®thegedi oni ng port and is directed substantially

per pendi cul ar to the flat face of e first fl ange_which ints towards the
medi a- suct i oni ?‘igea‘bﬂﬂftme ip-Adivesing poatle ﬁE'F‘{ '8 i’.ﬂp“teﬁ@ar‘?’éta‘?céﬁ%f& hF{}‘é'E??‘i’é onfinzzl e being

recessed in r e}'lr?ttﬂlarpge (5155 at Feﬂ?on]; h Et\kelgﬁp%n ﬁ) hetﬂt;ﬁacF f){t? tf!fr{ ?\gce onlatg ko(lz%g evel

therewith, and st ance ara fl anges

bei ng greater llﬂymgiia]sum&é)pogb A bibvaed ﬁlﬂﬁntlatlme%ﬁm& t@fhe hm%c§m§tﬁf‘s@-t e to be
cl eaned. 4. The device according to claiml, characterised in that the

di st ance betmemmghhﬁmmamabh&&n&hmﬂm%mﬂ@mgpmfﬂ&hﬁhﬁban@BSnaema3mg@eater by
approximately 0.4 mmthan the thickness of the substrate to be

nozzle being recessed in relation to the flat face of the first flange or being level therewith, and the

distance between the parallel flat faces of the flanges being greater by 0.1 mm to 1 mm than the

thickness of the substrate to be cleaned.

4. The device according to claim 1, characterised in that the distance between the parallel flat faces
of the flanges being greater by approximately 0.4 mm than the thickness of the substrate to be

cleaned.

5. The device according to claim 1, characterised in that at least a second flange is provided which
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.

6. The device according to claim 5, characterised in that the distance between the parallel faces of the

flanges is greater by 0.1 mm to 1 mm_than the thickness of the substrate to be cleaned.

7. The device according to any of claims 3 to 6, characterised by at least one further media-

delivering nozzle which is disposed at a distance from the main element on the second flange and



cl eaned. 5. The device according to claiml, characterised in that at |east
a second flange is provided which has a face extending substantially
parallel to the flat face of the first flange which points towards the
medi a- suctioning port, a distance between the parallel faces of the flanges
bei ng greater than the thickness of the substrate to be cleaned. 6. The
devi ce according to claimb5, characterised in that the distance between the
parall el faces of the flanges is greater by 0.1 nmto 1 mmthan the

t hi ckness of the substrate to be cleangd. 7. The device according to any of
clainms 3 to 6, characterised by at |east one further nedia- delivering
nozzle which is disposed at a distance fromthe nmain el ement on the second
flange and 23 SjioBendpBHflat Boetof e flangg which peinty oweriisghefrhedingectiouirieoprt pdisrdirested owar ds

the medi a-suct i in ort .and is directed suybstantially perpendicular to
the sane, the BUQTg%”g%??mgwngﬁ%SﬁghgﬁqﬁgPﬁvgﬂFHﬁmﬁ$%¥VégH@Fﬁﬁmgrecessed in

relation to thgeddedh diaofode nhtfe SRGEIRLnd ARG AL 1081w EVE! therew th. 8.
The devi ce accoﬁéfngrto aﬁyeo# cfains 310 , gﬁ%fﬁ%#@@?@%d in that the

structure of the cleaning head is symetrical to a plane extending
centrally between the flanges. 9. The device according to any of the

precedi ng3cl ai ke, devitvarcaniing roi agieaf claims B knclt chiraaerisdd ifl tha gi stoua@re oEtbld deanigtel| | ver i ng
nozzle is pivotable on its respective flange. 10. The device according to
any of the prebed|smgmerist! e rlaspateatiteseiugydemveentlisdencehe at | east one nedi a-
delivering nozzle is pivotable on its respective flange by between 0 and 40,
preferably between 0 and 20, in relation to a vertical of the flat face of
the flange which points towards the medi a- suctioning port. 11. The device
according to any of the preceding clains, characterised in that the at | east

one medi a9. del irnakviit@cBRmE totin}\Fhe Prefkiids Aditd, YhaRbter@blih Bht tRQY bat ondRedia] € devi ce
according to any of the preceding clains, characterised in that the at |east
one nedi a- delivering nozzle is pivotable on its respective flange.

10. The device according to any of the preceding claims, characterised in that the at least one media-
delivering nozzle is pivotable on its respective flange by between 0° and 40°, preferably between
0° and 20°, in relation to a vertical of the flat face of the flange which points towards the media-

suctioning port.

11. The device according to any of the preceding claims, characterised in that the at least one media-

delivering nozzle has a plurality of outlet ports.

12. The device according to any of the preceding claims, characterised in that the at least one media-

delivering nozzle has a slit-shaped outlet port.

13. The device according to either of claims 11 or 12, 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.



delivering nozzle has a slit-shaped outlet port. 13. The device according to
either of clains 1 1 or 12, 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 elenment of the cleaning head, said face conprising the
medi a-suctioning port. 24 14. The device according to any of the preceding
clainms, characterised in that the distance between the at | east one outl et
port of the nedia-delivering nozzle ang the face of the main body of the

cl eani ng head having the nedi a-suctioning port is between 2.5 nmand 6 nmm
especially at 3 mm 15. The device according to any of the preceding

cl ai ms, chér acterdeg@dcdordingto ahyeefdte peredingredma cleuppisyd in htitighlistascebonnredt ed to a
nedia-deliverinq nozzl e, and a control device for regulating the nedia

suppl y such t hatead greoutst eIriehthf ﬁ@i""cqﬁb"eﬁ’lﬂd‘if’ﬁ}?\al‘%thesfﬂ%@f W?“a‘POIdX/OfiﬂW an
unpressurised condi east. one utle port f the a ast one
o o del § ver i GG bf B 68 s SRR AREUFA R 1 Ry B Bhet BPBedi ng
claims, characterised by at |east one nedia supply which is connected to at
| east one nedi a-delivering nozzle, and a device for regulating the nedia
supply suah t hake ddvitelabe@rdtb @AY dThepREIAE M cHafctEREMS ¥BehstoR¢ QeigRugplye

nmedi a-del i vering nozzle and directed onto the substrate to be cl eaned under
pressure. 17. Whiehidenneced @eoodididigeringnoediaanda tdtrolcldde s ragnlpting the mpdid hat t he
pressure is between 10 KPa and 30 KPa, and is preferably 20 KPa. 18. The
devi ce accor di Pl wcfaﬁy derfng eleaging he gedivgn iy subgipatislly int a8 LR GETiERY cdigien #tol  devi ce
for separately contr a-d ilverln nozzl es. 19. The device
according to aﬁ?t °Wﬁ8mBP§E Fﬁ@mfpgrﬁilwﬁﬁﬁPg%ierised in that the flange
has a recess in which the nedi a-delivering nozzle is at |least partially

di sposed. 20. The device according to any of the preceding clains,
characterised in that the nedia-suctioning port is circular in form

16. The device according to any of the preceding claims, characterised by at least one media supply
which is connected to at least one media-delivering nozzle, and a device for regulating the media
supply such that during cleaning the medium is conveyed through the media-delivering nozzle and

directed onto the substrate to be cleaned under pressure.

17. The device according to claim 16, characterised in that the pressure is between 10 KPa and 30

KPa, and is preferably 20 KPa.

18. The device according to any of claims 6 to 7, characterised by a control device for separately

controlling the media-delivering nozzles.

19. 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.

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

port is circular in form.



25 21. The device according to any of the preceding clains, characterised
in that the media-suctioning port has a dianeter which is greater by
approximately 0.2 mmthan the thickness of the substrate to be cleaned. 22.
The device according to any of the preceding clainms, characterised in that

t he nedi a-suctioning duct tapers away fromthe nedi a-suctioning port. 23.
The devi ce according to any of the preceding clains, characterised by a
suctioni ng device which is connected %o t he nedi a-suctioning duct, and a
control device for controlling the suctioning device. 24. The device
according to any of the preceding clains, characterised by a substrate
support adH a aévﬁﬁ@aﬂnwmpmoduﬂMngwaﬂneﬂdm$d@mnuheﬁmmMﬂbeuWeenmmhe substrate
support and the cl eaning head. 25. The device according to any of the
precedi ng cl ai H‘E‘,ha%”r?é"r“ﬁgi Wighdsesgealsy by APRgyipasely) O 2wy thanthe thipkngss pi thafgbstrain over | ap
degree of the gt least one flange with a main face of the substrate. 26. The
devi ce according to any of the preceding clainms, characterised by a control
device for controlling a relative novenent between the cleaning head and
the substrate such that the cleaning head runs along at |east a part area
of at | eag? oneheidge a@brdinh® a8ydISHe hRteBing ABIMI) tRIaBErRE iRth@ARHeAiRbuctidingt ance. 27.
A nethod for cleaning the edges of substrates, in particular photomasks
and/ or sem conédugtiersts avaydfoayths medigmystingigngt- t he f ol | owi ng met hod st eps:

di sposing a cleaning head wth at | east one nmedi a-delivering nozzle and at

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

medi a- del Lyeri nozzle is directed towards  at |egst one. peripheral area of
a main fagg of?@ﬁﬁwgagg?wgpgnvgﬁﬁgmgﬁg %%%?d?ﬁﬁ”?%eyﬁ@ﬁ?%wggﬁ%gfgﬂpﬁg por t
lies in the arganfdbhiR n@@gku@ﬁogﬁ% b€ 5dd A GonO4&; & R HIRGR M ih s QuriBhint 0T  edge
face of 26 the substrate, a distance between a flat tace of a flange of the
cl eani ng head carrying the nedi a-

24, The device according to any of the preceding claims, characterised by a substrate support and a

device for producing a relative movement between the substrate support and the cleaning head.

25. The device according to any of the preceding claims, characterised by a control device for setting

an overlap degree of the at least one flange with a main face of the substrate.

26. The device according to any of the preceding claims, characterised by a control device for
controlling a relative movement between the cleaning head and the substrate such that the cleaning
head runs along at least a part area of at least one edge of the substrate, maintaining a constant

distance.

27. 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



delivering nozzle and the peripheral area of the substrate to be cl eaned
being set to 0.05to 0.5 mm - applying a cleaning fluid to the peripheral
area of the substrate with the at | east one nedia- delivering nozzle; and -
suctioning or drawing off of the conplete cleaning fluid by neans of the
medi a- suctioning port and a nedia-suctioning duct adjacent thereto. 28. The
nmet hod according to claim 27, characterised in that the di stance between the
flat face of the flange of the cleaniﬂg head carryi ng the nedi a-delivering
nozzl e and the peripheral area of the “substrate to be cleaned is set to
approximately 0.2 mm 29. The nethod according to claim?27 or 28,
characteri sed i nthe hidrate halisghe aawenrga e fick dTasanad of iR akknink Wead cABE fe Aedid- ver i ng
nozzl es which point towards one another, and the peripheral area of the
substrate to beddiyEasmoa ad heewphratirsef ieebstrithie batlehaldsing €10 0.05 0 0.5

nmedi a- del i vering nozzles during the disposing step, a distance between a
flat face of a fPahge of the cleaning head carrying the second nedi a-
delivering nozzl eto b cleaned

bei ng. set o 0 08PpaL g R4 GUELRAl 8 Plhe LGB URERL oty pihm
characteri sed i nddiftaihg dobfe; dhaSt ance between the fl at face of the flange of
the cl eaning head carrying the second nedi a-delivering nozzle and the
peripheral area ®ftioninher dewing bif afttie cooplbecl@hisphueibyintars ef thd MedapRLioigHat €l y 0. 2
mm 31. The nethod according to claim27 to 30, characterised in that the

cl eaning fluid i¥dapsit-ueipningductigdiacepitthereast one nedi a- del i veri ng nozzl e such
that it is substantially unpressurised at an outlet port of the sanme, and
is substantially drawn out of the at | east one nedi a-delivering nozzle by
the sucth@ni ngpe ngfhg@acgydlryg%@a§m9f7 f-apa% Irggéjlh t%ﬁé%gslagcrélbggeeﬁ%r tﬂati?'ace tIt e adj acent
medi a- sucti oni ng duct and 1s ap dto eri pher ar ea of Q

substrate to bgangd &R eldanmg Kead carrying the medla-dellvermg nozzle and the peripheral area of the

substrate to be cleaned is set to approximately 0.2 mm.

29. The method according to claim 27 or 28, characterised in that the cleaning head has at least two
media-delivering nozzles which point towards one another, and the peripheral area of the substrate
to be cleaned is received between the at least two media-delivering nozzles during the disposing
step, a distance between a flat face of a flange of the cleaning head carrying the second media-
delivering nozzle and the peripheral area of the substrate to be cleaned being set to 0.05 to 0.5

mm.

30. The method according to claim 29, characterised in that the distance between the flat face of the
flange of the cleaning head carrying the second media-delivering nozzle and the peripheral area of

the substrate to be cleaned is set to approximately 0.2 mm,

31. The method according to claim 27 to 30, characterised in that 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 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.



32, The nethod according to any of clainms 27 to 30, characterised in that
the cleaning fluid is drawmn with pressure through the nedi a-delivering
nozzle and applied to the peripheral area of the substrate to be cleaned.
33. The nethod according to claim32, characterised in that the pressure is
in a range of between 10 KPa and 30 KPA, preferably at 20 KPa. 34. The
nmet hod according to any of clainms 27 to 33, characterised in that the
cleaning fluid is applied substantiald,y perpendicular to the peripheral
area of the substrate. 35. The method according to any of clains 27 to 34,
characterised in that the cleaning fluid is applied to the peripheral area
of the substrate pointing at an angle which devi ates between 0 and 40,
preferably, between 0 and .20 froma vertical ta the substrate surface. 36.
The met hod>accoFdicHge "l°8°“5‘f'§9°6‘?°€‘]11aé{’i‘sr‘?§ 138, ‘??Sacffgs,es @H%ff‘ﬁ&%@?‘f‘%i‘ﬂf'f‘ f*¥hat t he
medi a- del i veri r . RV t hod
according to clag[} %géé%tﬁguﬁgﬁgglf g?&ééﬁ%ﬁ%iﬁ%}é@%% épr{eepﬁ%p%g?lg%gﬁ{r’%s are applied
to the nedi a- deiaté @bk BganeDzzl es. 38. The nmethod according to claim 36 or
37, characterised in that different fluids are applied to the
medi a-del i vering nozzles. 39. The nethod according to any of clainms 27 to
38, characterised in that a relative novenent between the cleaning head
with the ddi aThrareihgbicraidingspritimdhgharasisrisabia fhatthepesssutsnis ingrapasof begvser t he 28
substrate is produce that the_cleaning head noves al ong at |east one
part area of 1}0’?‘%‘% Ogﬁé’prgﬂﬁb&y% 0% substrate. 40. The method according
to claim 39, characterised in that the distance between the nedi a-sucti oni ng
port and the side face of the substrate is kept constant during the
movenent . 341. ThneBd teddiRGE &y Af dkind 20 1338dhihcRBse@n tihe OBARARIIEE bppid | n t hat
the rel ative novenent between the

substantially perpendicular to the peripheral area of the substrate.

35. The method according to any of claims 27 to 34, 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.

36. The method according to any of claims 28 to 35, characterised in that the media-delivering nozzles

are controlled separately.

37. The method according to claim 36, characterised in that different pressures are applied to the

media-delivering nozzles.

38. The method according to claim 36 or 37, characterised in that different fluids are applied to the

media-delivering nozzles.

39. The method according to any of claims 27 to 38, characterised in that a relative movement

between the cleaning head with the media-delivering port and the media-suctioning port and the



substrate and the cl eaning head is brought about by a novenent of the
substrate and/or the cleaning head. 42. The nethod according to any of
clainms 27 to 41, characterised in that the distance between the

medi a- suctioning port and the side face of the substrate is set to between
0.5 mMmand 2 mm especially to 1 nm during edge cleaning. 43. The nethod
according to any of clainms 27 to 42, characterised in that a peripheral area
of the substrate of between 2 mm and % nm especially 3 mm is cleaned. 44.
The nethod according to any of clainms 27 to 43, characterised in that the

wi dth of a peripheral area to be cleaned is set by setting an overl ap
degree of the atbstiae&prodadaésonimdthacl@aihgd he@rmave alvoga least ondipirbara ofdt hest race of t he
substrate. 45. The nethod according to any of clainms 27 to 44, characterised
in that the w edehofdlesebsits i pheral area of the substrate to be cleaned is at
| east partially achieved by pivoting the nmedi a-delivering nozzle. 46. The
met hod according to any of claims 27 to 45, characterised in that at the end

of a cl eaQb Ng R 4Ge ?ccorélhgr t§£l?191f3?|%114r cénqsg(ll fn(ﬁQ{ koonst ge bgtulgengl'l 31%55 Elgtlonlngl dis

st opped, and the suctionin eanln i's en ter

predet er m ned p&fdn@@legéefacwmheasﬁﬁs%elmgtcaraahtldmigm%ooa‘mehhe cl eani ng fl uid has
29 finished. 47. The nethod according to any of clainms 27 to 46,

characterised in that the nmedia supply and/or the suctioning of the
cleaning fluid is controlled dependent upon the contour of the substrate.
48. The mét-hodTesaethedipcpgydinggo elpisn 3B pr 484 chirepisriey ingthgt therelativg morpoertptyeed then t hat
when the nedi a-deliverin nozzl e reaches a corner _area of the substrate,
the media suppf4Psiee apGHesTrriprhedy inwught aboptby p B veEY of esubstgr 3P Mvner eas
suctioni ng of ghﬁmnggnlng fluid continues,

42, The method according to any of claims 27 to 41, 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.

43, The method according to any of claims 27 to 42, characterised in that a peripheral area of the

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

44, The method according to any of claims 27 to 43, characterised in that the width of a peripheral
area to be cleaned is set by setting an overlap degree of the at least one media-delivering nozzle

with a side face of the substrate.

45. The method according to any of claims 27 to 44, characterised in that the width of a peripheral
area of the substrate to be cleaned is at least partially achieved by pivoting the media-delivering

nozzle.

46. The method according to any of claims 27 to 45, 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



47.

48.

29

finished.

The method according to any of claims 27 to 46, characterised in that the media supply and/or the

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

The method according to any of claims 27 to 47, characterised in that when the media-delivering
nozzle reaches a corner area of the substrate, the media supply is interrupted before it reaches the

corner, whereas suctioning of the cleaning fluid continues.



