[TT111AL1111F 1 - *159159* Device and Method for
Cl eaning the Edges of Substrates This invention
relates to the renmoval of materials and
the edges or the peripheral area of s ubst r at esTmlmmmmmm ’m
(hereinafter referred to as "cleaning the edges'
in particular to cleaning the edges of substrates Frispise
t he sem conductor industry. In the domain of the
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made in that the contact surfaces between apparatus
conponents, such as e.g. a handling system a
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substrates, which here can be for exanple a phot omask
at alpimes gsing e grogrcirepaess trfree, wafkins possible frolamtsaals and/or media, such as

| nd dentI of which_ coating nethod is used, th
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coati ng process. Depending upon urther
processi ng of the substrates, it nay al so be
necessary, for exanple on a coated upper face of the
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one e of defined wdth after the coating. The
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substrate which are not to be cleaned are in no way
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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.
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avoi ded that a cleaning fluid used for the cleaning
conmes into contact with areas other than those to be
cl eaned. iwumm-At *rnnnr"* 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*¥otating device, and a
fluid nozzle with an angl e of |nC|dence of between 0O
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substrates, particularly also of substrates that are

not round According to the invention, this aimis
devi ce for cleanln% edges of substrates,
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east one ne ring nozzle and
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to

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



produce a relative novenent between the cl eaning head
and a substrate, the cleaning head having a main body
in which the nedi a-suctioning port and an adj acent

medi a- sucti oni ng duct are enbodi ed, at |east one

first flange that is provided wth a flat face which
poi nts towards the medi a-su&tioning port and extends
substantially perpendicular to a side surface of the

in element, said side surface conprjsing.the nedja-
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negati ve pressure applied by the nedi a-suctioning port

requirSs 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.



sufficient in order to draw the nedi umout of the

nmedi a-del i vering nozzle. The narrow gap further
ensures that relatively little anbient air is
suctioned, by nmeans of which a relatively |ow suction
force is reqU|red in order to achieve a specific flow
of the nmedi um applied. The tedi umcan only be drawn
out of the nedi a- dellverlng nozzl e by suctioning on
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n _substrat W th straight edges.
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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.
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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.



conditions on the upper and | ower side of the
substrate. Preferably, at |east one nedi a-delivering
nozzl e pivotable on its respective flange so as enabl e
an adjustnent of the width of a peripheral area of
the substrate to be cleaned by pivotal novenent of
said nedia-delivery nozzId€- At |east one
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conpri Si t he nmedi a- suctioning port. Wth one
forcp R BERHEL| Ng‘cbfplaflh‘tﬂ 5 G ATEIFFSE: | east one nedi a
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In o er to ma%%%srs%ré & nve cﬂ%ng otaﬁle EE%Qr'aHJ)Gr Qo%rsfa&gls thd s@.@s@r@te @ 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



area of the substrate. Furthernore, the nmediumhits a
surface of the substrate substantially w thout any
force, by nmeans of which splashing of the sane is
prevented. It is alternatively also possible to convey
a medium such as for exanple a cleaning fluid,
through the nedia-deliverifig nozzle with pressure and
to apply it to the substrate to be cIeaned The nmedi um
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evice Is preferably provid or separately
the Ga@ntsticbdingpgret he nmedi a-del i vering nozzles. As well as
selective cleaning of the upper and | ower face, by
means of the separate control it is also possible to
provide different processes qn the upﬁer and

A g op SIS g e o ey ﬁé“d&f“‘t“ﬁle evice for
cont‘#ggt?gl_ %}agr] : Vgg’iwﬁgds rl?g anFglﬁt?c'gzthe sl Iégg%}'lzehtg? Eetentlort time of the cleaning
medChimSoR @ €bstralY and B8R B ti6ed tdaﬁnmdieaa debd¥ering nozzle
bei ng di sposed in a recess, said nozzle 7 is at |east
partially surrounded by the flange so as to forma
suctioning slit between the substrate on the one hand

In ondefdlo F#E ‘ttPPsalH'@éP Céﬁﬁ‘a‘ht Figes bl sbstrale plongen pge Adhe RS B HbYE
supp%h I?o? Jﬂﬁﬂg arq)(%/ eJeH o%gmr% ?&atlv Vm&@n%np&t\peel?tﬁme gu[)s%gte surggorrttand

vention, I a-suct1 onl ng

the élamﬁg rresdurafreftrm}f mvmed.tmerm)amtm devRRE BF &ERADbYovBBbAree of the
| arger by approximately 0.2 nmthan the thickness of

at lebdnene Slerigs witled sédetfage dfeheshbetzateatiprovided hend ig ordevdnythigeydo provide setting of
suctioning of the nmediumis %é?ranteed Preferably

the \fltﬁ@ oﬁtgedqd&e tg B‘t‘t‘?ab"ﬁl Br@ferab}éta coniy) \gceéilw pfoylseﬁ to fcﬁ@ol a re’latlve
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uct and a
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part GRNSTaOkashRY ¢dg Lo iR subsENinfiRhihih i oh MRt BB, A Bis PHOY bR part
By controlling the suctioning device, the retention

areatof treedgé ofttiyeubstrateeman pegleamddi um on t he substrate, and the
suctioned quantity of media can be set.

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



In order to make it possible to clean the edges of the
substrate al ong an edge of the sane, a substrate
support for a substrate and a device for producing a
rel ati ve novenent between the substrate support and
the cl eaning head are preferably provided. Preferably,
a control device for settin§-on overl ap-degree of the
at least one flange with a side face of the substrate
is provided here in order in this way rovi de

mmseé?eflﬁlhg*p &x0-3 *Pfﬁ@“wrsfffhb%tf’ 02 e é‘tfgléphf%ﬁ‘%%f a¢leanipgdlyid to the
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a relative novenen
of tl@f&&nﬂléﬁ&leﬁﬂp@ﬁﬁﬁy@le&{d 6hnd rh@ta—sh&'n@mﬂ‘gl Pf Rdng acbé%@g med#f)Rictioning
along at least one part area of at |east one edge of
duct IEQ meanb sfttireatieghod madrditgtb khie ingengiorG the sdvardgeschlrsitlpspecified hdve are
is way, a defined part area of the edge of the
aCh‘é‘(fE‘)sLP P%ft‘“é‘ab & rrgwisign @éwéwowm@bewrretéet flapgei apchthe O#iprice of the
subsl?rra e %acxhta{es %pameﬁcl an\{léeglorb ?n sucfci U I‘OFa ee rlgeedgumb%ﬁlg? trrF::: Elogr for
photonasks and/or sen1conductor waf ers, by disposing a
cl eaning head with at |[|east one nedia-delivering
Prefaroy, khe clasnthg Atad h@aslbasone medeadeAves b ok 08 vhigh it towadj e @idther,
to a substrate such that the nedi a-delivering nozzle
and thg pefiphesyt f;“éhof ffts\ﬁmt&se teype qlﬂ@&é s dtﬁméedrbewqumélpﬁl twameha dsfiveging
nozz::g gurglggc rranéer[ineﬁt dteguﬁgﬁusl Y2y g is: pﬁssllbﬁzor é}}egtgclillg elltvwélg nozgSs to be
dm&&q Es@eCQ%kf tyv@arfds uﬂgiza%h %w@%c@ggg sulgs at? andstf'tedn?ed suc%gr?& ort lies
face of the substrate, a distance bet'ween Ce
adjagdnt ta the kiadfge oothe fuberae| WanihRgrrdnga@ntCEEN thd upBer artdhlﬁ: lower face of the
medi a-del i veri ng nozzle and the peripheral area of the
Sub%retbsmrbatl@nqd@t thesapp bmn durtivanong inglds waygm@rogeg clegning obthe gide face of
and, preferabl 0 0.2 nmm
e Rk B R By Bt e LR Bt G B teslydiomishs P
face@ bR sQJstrzttJ‘s% astd %Jtﬁe%‘d@ fa\é\é Geﬁ)ret hi?drg\tm lt’l ﬁl@ﬁltrecg&%f the media-suctioning,
nmedi a- del i vering nozzl e; and draw ng off or suctlionil ng
This0f mida GoseiblEaphe@t etha eanbyge datrét ghp BymAIBRREcHhakbsdpBssible the
medi a- sucti oning port and an adj acent nedi a-sucti oni ng
applipgtéon of Bylagrelifeyy suftiovipgioryebebryek har@ky@mvrﬁ'gnttam istshagioned or drawn in.
- |nvent|onf t he advan}a eslalr 361 Fec}figd above are
AP EVREE PRSI 8 f"'& ossi ﬁ%m%w g9t BhIYF fatapd A SHOT B
gap betmeen the flange and the nain face of the
substrate facilitates specific application and
Wit i@ éferea emghdidentton@e et tishnMhap@hihetlid PEphied alhehs ledsh@e media-
cl eaning head has at |east two nedi a-delivering
deliypgpgiogdde spghitiahit ﬁ@qbp\tpntlpl@waprepgun@qd@t anaetetrort of thepande, privds drawn out of
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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.



nozzl es during the arrangenent step. In this way it is
possi bl e for the nedi a-delivering nozzles to be
di rected respectively towards the upper and | ower face
of the substrate, and the medi a-suctioning port lies
adj acent to the side face of the substrate. Wth this
arrangenent, both the upper®and the |ower face of the
substrate can be cleaned at the sane tinme.
Wi RGPt e 8, e TR g B B S ra of e
subs@rﬁ@ Re @eahmy%q{emmi@lp@%n% ﬁgzli Wikn ptszléuﬁe RALs ps%ecba‘il? Hgl}n‘ia eous when
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the difv@cedetl@enftiBeotedla@blor@nrginbzzie Snddieadtrdtdls tob gred ifdr @ @d Be@bssiBF to apply
t he nmedi a-suctioning. This is nade possible anong
a sufficige pegptie n@ssurlsyt therpastley pary Qb the tyedia-debyening ogate inhiderito dravk eus the
ation of a relatively |ow
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agai n nakes possi 8 the front ftace
and plBRraBly st aat e. Wth a preferred enbodinEnt of the
invention, the cleaning fluid is supplied to the at
| east one nedi a- delivering nozzle such that it is
unpressuri sed at an outl et port

stantlall of the
Pfef@% the ceging S0 S 0o EepRaLy pRendigalr @ s porphal area of the ubsiat
Wltmg 'er@ch gﬂeﬁ \6?5143 ﬂgenpo(?lztﬁi gl‘eath utlclhL ?a nﬁ‘eq athsé’égéfgl% area%f &O ubstrate
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w1ththy alglRevhiH 8dvia@B FrbtEa f 6180 thedaBhuap QJrﬂa(%@y b-Qind fee, aﬂ@ﬁrb@%f lﬁlween
area of the substrate to be cleaned. In this way it
0° apd20Yy tha rleanine Sdid bhm apiiadl ip theledge pEBpmBUstrate. ByammBusof thodngle adjustment,
cleaning fluid plied to the substrate as is
the depth pf thipEtphey! af‘ﬁé’ t]“ré@?“ad QubasFloni ng port. Moreover, the
fluid hits the substrate substantially w thout any
force. -9 Wth an alternative enbodi nent of the
PrefbrfOHE IME - deli @in £402AR 1afd Gorfrb el Shphrtel AR hdaR Dt WlicH iD&n be guaranteed
peri pheral area of the substrate to be cleaned by the
on thrwok landibdt pvee presage i prehiat the dukletporeSsthie Bedialdaii @ringozzles which point
especi al | y advant ageous_when the di stance between the
in °W@%ﬁé SregErt- VEFRE 8zszﬂ°§‘bé?ﬁ‘dS“FJFFéth§ ma&ﬂeéweéns rozqles ¢ Gt
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pressure at the ou erin

subsBQZ ZHuRhekrbrd) ft h&so h&siblE @%lefetre!ﬂ?ﬂulcﬁ kEBIYhAAG- dfeiu}éhr% nozZ1R€ For
pressure shoul d be kept relatively low so as to

exanpieew @fvent téwdi hywiehlied tb rhe nppeythca stthasgbswkie Whereas plie #/8ertidu@plied to the

substrate. For this, the pressure preferably falls
lowwafwweamroéwaéh rrespRding Bd fqys R gormereland df ig@paranteed et the solvent

dOCSRlOte gfeteo%%kt)he){ower face o?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



Preferably, the cleaning fluid is applied

substantially perpendicular to the peripheral area of

the substrate. Wth one enbodi nent of the invention,

the cleaning fluid is applied to the peripheral area

of the substrate wth an angle which deviates froma

vertical to the substrate sdrface by 0 and 40, and

preferably between 0 and 20, the cleaning fluid being
plied to the edge of the substrate. By nmeans of the

Sub%fﬁt@ Taeferahivy 8¢ kY MovEmREt e heopbsiriang die cletming Arad isrbeoyeht epout
be cleaeﬁgmggmmagﬂgg} PreLerany t he

by a movement lganin
Y IVerl ho2s P g rEcont rol | ed separately by

neans of which it can be guaranteed on the one hand
that even pressure is present at the outlet ports of
In otdbrao wrhiehiegodoteitmgsfithrgida bzeal @8 subdtiaganPBiaRb gooll Fleadinp O hels@ne, the
directions. Furthernore, it is possible to subject the
distapeierreetahs VdiRistrgOTsRRT g ﬂt@é”@lfﬁ?@fOéﬂléWbS“ﬁjS dering the edge glepning is

e R S S e e e F Bt
subslr_rch Bﬁ@&%rz%m bl s'rrﬁn ahaRuPORRI el 0 apply different
ds to the nedi a-delivering nozzles. For exanple,

a solvent could be applied to the upper face of the
substrate, whereas pure water is applied to the |ower
Theﬂ%\?@@f a wphpé%ﬁsa t@be ddtaneg s adantpasesly adhicrey b betting arf ¢veum da;ree which

N g g uarantee t hat the solvent doe
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the !R:ﬁt;’l Bf anlérlqﬁlElja%reQ (netfxees(xgsgge %‘EPQQ&JE%E% alsgfoe Jcn@veh H}y;%qﬂ)'il tne media-
e medi a-delivering port an nedl a- I oni ng
deligafignokz. noved al ong at | east a part area of at Ieast
one edge of the substrate in order to undertake edge
cleaning in this part area. The di stance between the
; di a- suct ﬂ g é and the sjde face of the .
" OGRS TOIT HEOF B RENY S Ehe By et esspeltion
of tt@ @l%zﬁu %‘Hm@% ftrs(? o@aﬁl@t@{be@%‘rdql)/e%n tlgrﬁl(é (1? Gx@ El@imngoﬁgls%;de& L}%r a
strate. Preferab fie relatrve Rovemen
predbt&hﬂbﬁd?ﬁbnbch@' tisnel Bk fhaﬁ;@hcaﬂdl of ecighiegmiigs haadd.i s br ought
about by a novenent of the substrate and/or the
cl eaning head. In order to achieve good wetting of the
he substrate, and so al so good cl eanin

fih |q$(% ace of 4 £ g
g Fediag %cg?]%noz 9gaches p comer aues 06@? %sérﬁte tvheél being moved along the edge of
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substrate during t cleaning I1s prefera

clealify WRBBnthud. MM itds JiRn iR Ghat@ER Q&I M islfuiBmore fully suctioned
Preferably, a peripheral area of the substrate of
becapsstthgsectiontngreffechentl dGrepsmin thaspomeriagh.| The Suppipof the reddaanbelmedia-

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:



The depth of a peripheral area to be cleaned is
advant ageousl y achi eved by setting an overl ap degree
whi ch has at | east one nedia-delivering nozzle with a
mai n face of the substrate. In addition and/or
alternatively, the depth of a peripheral area of the
substrate to be cl eaned cantlal so be achi eved by
pivoting the nedia- delivering nozzle. In order to
. quarantee that the cleaning fluid is fully suctioned
Fig. 3t the eNAVSGPeIsPeE|vaXRY Mg Pttastagsiad = despipg hea *}CﬁPﬁdmgd‘P this fjggention;
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Figl3r edet e rd%%@droﬁ’t@fe%dth@tleaﬁlhgﬁ‘ea@&nth%ﬁt tﬂehn@zzﬁpmaéh@@&) ion of
the cleaning fluid has finished. If
Figfedi a- demmm@mﬂnQMmgzmmavmamﬁhgsmademmnemdanﬁanpﬁF@hﬁ
substrate when being noved al ong the edge of the
Figubst r atsBOWSRESRIEP Hev efislsi clparing hFﬁﬁlta@P‘ile‘sf@dg Before it

S the corn ereas .suction
Figg B B P i G ST e ey Boepigng o ik el
that t N& &l &RBdiIRGh: b thdiifledtSn.f Urt hermore fully suctioned
because the suctioning effect can decrease in the
FigCrandeTv ash®aa peﬁh@tlﬁuﬁkﬂ syctiohal HiEveoMMB6HzR bbdy atcb@ingRGiséond example
delivering nozzle is controlled such that the nedi um
jUSt re&éﬁé@*@ﬂ@ﬂﬁﬁﬁhﬁmwﬁwéa so that cleaning of the
e of the Supstr at ossj bl e. Preferably
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contour so as to provide defined cleaning of the
Figssuasd ybatsbyw a defipepiaye bt dealsbobibnal MW oF a hd2€lE BodERorlih @3S ifFdutPEEmple
between different edge areas. In the follow ng, the
inventiGﬁmwgwﬂﬁgwrﬂwédWﬁﬁmgreater detail by neans of a

Fig. Q :f Zﬁ ;\%I ng?'ﬂgﬂatf ﬁegregPtg‘Wn ITBQS eatri?ggdewfevggc}xfg{}g;?cgtﬁg sazgtleont °
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according to this invention; I g. Oows a schématl c

sect i onatvemiorw t hr ough a cl eani ng head according to

Fig. 1, Fig. 3 shows a front view of the cleaning head

mﬁthout the nozzles attached to it; Fig. 4 shows a

emati c sectional vie th h the cl eani ng hea
Fig. z él}:og)vf aFeF156ec{1ve vr_e rf] otom c{)o? a ﬂ&a‘ﬂgg geaﬁé Fog blgiellng Qlé eclgfs&\;he
photglfnasf( heFlg I2 %Q/k E{genll%@cgsealggﬁagl' O9he c%anF gléad% }E\rt?? the Sl%om sg 1
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also bﬂﬁg/vmﬁﬁd: Olgthied g 4 b 5an fulnlsGdw LHGANMEWE a seBfon@Rie® ﬂmq;ie@ﬁ&tve Okw of

t he inventi on;
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.



Figs. 7a and 7b show a perspective and a sectiona
view of a nozzle body according to a second exanpl e
of an enbodi nent of the invention; Figs. 8a and 8b
show a perspective and a sectional view of a nozzle
body according to a third exanple of an enbodi nent of
the invention; Figs. 9a andi29b show a perspective and
a sectional ViGMIOf a nozzle body according to a

an enbodi nent of the invention;
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per spective view of a photomask | and a cl eaning

broygktabbuBbyfagprvel vel mdctigp 18 hitheddgel®dpf. the p h ot omask 1.
Fig. 2 shows an enl arged sectional view of the _
cl eani ng head 3, a part of the photonask 1 also being
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out in Figures 3 and as wl[ be describ In
and (kedxand at brnupbdnendfodthk emih By 5 Th@ths fldnps 1 T méxtetnma aw“@adau afghe
head 3 is described in greater detail by neans of
ma"F‘Pogm @scan behsst seen ipFighyrey hamd £ oR thanippry endetbeftangss | Hamd 16 drespaced
front and S|§%Iar terns are

ar,
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spacg Btaa\%cgg 224 Iﬁ#ﬁ& b%%gﬁﬁhehmyﬁges Il)ﬂ 18! oAc\@@Xméotg Itl@ groJlt vfgv'inelﬂlg 3, the

because they depend upon theé respective al I gnnent
flangeh &5 tg | anprovgdel @alth. four cahzrs b e mbiebady g head 3 i's
provided with a main body part 5 which has a
substantially flat side surface 7. On the flat front
ch is connected to a
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duct he reduction of the di aneter
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Furthernore, the cleaning head 3 has a total of four
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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 0.0S 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



and 16 extend at an upper end of the main body 5, and

the flanges 17 and 18 extend at a | ower end of the

mai n body 5, as can be best seen in Figures 3 and 5.

At the upper end, the flanges 15 and 16 are spaced

apart from one another and form between them an enpty

space or a recess 20. In the-sane way, an enpty space

or a recess 22 is formed between the | oner fl anges 17,
33%8 Accordlngito the front viewin g. 3, the
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the flanges 17 and 18 each have an upper face 26, 27

poi nti ng upwards, and extending substantially

perpendi cular to the flat face 7. The | ower faces 24,
In %ﬁ A Hig &2ip bedy pnedetresm ”l?eoﬂat‘ﬂﬁél Suffires betvregt e flanges A 8,391d areas have

a rei?ec%ve slafnt ?Znag(? t%e\ﬁln?gecrcl)mgan rds tﬁi ffla?fl.ll,]fs ce%szfs 31508?t %&seen in Fig. 4 and

ace 0
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preferably 0.4 mmgreater than the thickness of the
progdsthstherads et thofrdneerdloétin@cline W, b Fouhded p&tidasSl opeh @ th&l5o@bth @Grovided.
a respective capillary p of between 0.1 and 0.5,
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flanges 17 and 18 and the upper face of the flanges 24
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and b 1§ adcambusthe @i @IFid halhe hdrele Elémhealk BE@mE 5Dhavé MResabbl BRLGR WAL so
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and 17 do not have a recess which points upward
50 hekowwhaatitd By cidcliiwveyiatsical fveh didnRnGe SHolBveR ik nath dbane Sfﬂls not perfectly
borehol e 34, 35 pointing towards the flanges 15, 18.
cireylsly edipdsical it fogm 'Pel%alrﬁgté@wm@r dmle hzs7a fbammgha@ae fage §50a3 13k best be seen
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poi nting towards the flanges 15 an unc
54. Ofa flolweareh 0.k e¥iey ﬁﬁccBAo thd Bat 3653, @ bl Ro1SIEMY zﬁi@ften&“ﬁlfeﬁﬁﬁ.s An
38, 39 are described in greater detail below. In areas
areamthquhaethrm;il aﬁ]oi‘g@@ympv ,‘.hrf:gd IPeiowoeds the firlside, f.¢. adigrer tolths inrfeGend ntthe
blmé)mween the flanges 17, 18, said areas have

Furthermore, a branch bore 60 is provided in the main element 54 which intersects a central axis of the
blind hole with an angle o 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.



a respective slant 42 and 43 tapering conically
towards the flat surface 7, as can best be seen in
Fig. 4 and Fig. 5. On the front end of the slant 42
of the main body 5 a rounded portion 46 open to the
top is provided, whereas at the front end of the
incline 43, a rounded portildn 47 open to the bottomis
provided The function of the curves 46 and 47 is
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I's described in greater detail. The basic structure of
the nozzle eIenent 50 is described in greater detai

b ans of 2 and Figs. 6a and 6b which show a
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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
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out fromthe flat face 55 into the main eIenent 54.

In a front area, i.e. lying adjacent to the flat face
TheBBde i@ ipdfidimgndirok sictbbBat [t diss iamthe brirehoivadh ot thir faagh 16 8nd nkes possible

area without a thread adjoins the inner thread 58
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approxi mately 50. The branch bore 60 intersects the
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58 is provided. The branch bore 60 connects the inner
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the nozzl e el enent 50 has a circul ar cylindrical

and opatitulan gs @iler peBlek tvishitle sugiglhtioovet facesofale fhapee Praddrablyhi@should be
cylindrical main element 54. A central axis of the
avoidgdrihag thapozals qlemsatrraiests oyppthmtorprgidpplihegBngesi nei des

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 altemative 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.



with the central axis of the circular part of the

substantially circular main el enent 54. As can be best

seen in Fig. 2, the thread 58 serves to accommobdate a

tube or hose attachnent elenment 65 which has a

correspondi ng external thread and can be screwed into

the blind hole 56. By neansisef this attachnent

el enent 65, a nedia-delivering Iine can be connected

to the nozzle el enent 50. Correspondingly, the nozzle
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not
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therein. The shoul der 38 on the flange 16, the rounded
holgyrespestively s thppap@rudtyrpasshasmdn B¢ 6b-he sl ant 42, and the
round recess 30 on the flange 15 are respectlvely of
di nensi ons such that they Provide a guide for a part
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ight angle to the slant 42 and the branch bore 60

P”%&g%ﬁﬁéd§wﬁ§ﬁantlally per pendi cul ar to the | ower face
24 and 25 of the flanges 15 and 16. Furthernore, the
nozzle elenment is installed such that it is slightly

The rgﬁ;e%t%/% %gbddnneﬁtgLﬂﬁel ngﬁlle et Jt!‘a%cotci g\@g 7t @ é: &er from t e example of
flanges 16, sonbelng p SSI owever, to

an eimB&diradnt of tHa Gozﬁl@ Zleln&nt sl RevRidg tifdg, 6 BkbskartiBlly AL with Halgﬁﬁ tolatcSunection
outlet port flush with the straight |ower faces of the

betWePfa%ﬁg‘égnal Pragff e a@d)hole P4 and o olict pb@hermfdiedﬂddmdalaiart bﬁ thegnain

1 g g&pntﬁp ectf gver the | ower side of
clenep o K embqigent dBcodng T e Riirovided with acel Bepb e ﬁ% Wch is
prmflde& @Qh atn%uttlelaﬁortf 6|1 g @rﬁbo&%ent%&brdl}q%ﬁ) F‘Pé %Qa@l Q)gal L}%@ge bt nchtnxores 70,
has a structure has It rror 1 mage in rel
whithGadh dEXDIE brz@fIét @brt TIE The Bilee RRhrBNBdres Fh FeldiGSsed pdrlleBo SIRANher, and
alternative enbodi nents of a nozzle elenent 50. In
COWFEth*l?rbé@ lipletiqthQextetval psiprhery pithegnagmedementridiniye pstleaspenings 71
respectively used as with the nozzle el enent according
resPECVER! SGTVC 8 PPt WgPlesfor 2 qiediw npeypd ipip the Glindihple &¢-
conponents are being described. - 15 The nozzle
el ements 50 according to exanples of enbodinents 7 to
The Smiddetntherding o 8 toadttabadl Haythiet bifrdh Bdres 86,Yhich SHch Sckhe S4Bt Borts
el ement 54 which has a flat face 55 which cuts into
81. {rHke epibpdiminagecasging to Higi & the bringh pares@dd toerun 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.



flat face 55 a blind hole 56 extendi ng perpendi cul ar
thereto is respectively provided in which an
attachnment elenment, such as for exanple the
attachnment el ement 65 according to Fig. 2, can be
installed. The blind hole 56 respectively has the
same structure as shown in Fig. 6b. Furthernore, the
nozzl e el ements of the enbodi nents according to
TheFlnngneegt aZcoFdQ‘nng ﬁé‘@rﬂash@}ﬁgle grarg:h B&Qéoa&/mchcc)éhdeﬁ%é ﬁﬂh h(gn#%qg a
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mai n el ement 54. The respective enbodi ments of the
to the @yten Perinbery e rapingrbems Rt riad etyesEs gyelit-ehgped outlst ®rtdi f f er
fromthe exanple of an enbodi nent of the nozzle
el enent 50 according to Fig. 6 substantially only wth
Fie N a
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fgré 61, The enbodi nent according to Fig. 7 has
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instdall bfkls 10 GbsRyn €A cledherg Bk R |mo%fe| phalYe 0k aIEJT%ssfH?é tHdesign both the
el ement 54. The outlet openings 71 respectively serve
suprey Ipand the tcleaminz Abad § tf lgmozabizedi um conveyed into the blind
hol e 56. The enbodi ment according to Fig. 8, once
agai n has three branch bores 80, which each define
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shape to the external periphery of the main el enent
the @gaprol degicerandie congblied by isseen by conparing Figures 7 and

8, inthis way the di stance between the outlet ports

8l is clearly increased mﬁth respect to the distance
The g%glé\? ents g rSP%l_td:cﬂ etco on<§1rr1ﬁ Hose a tachcinke?%rrllfa % %{e Je%chﬁtgﬁconnected
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enbodi nent according to Fig. 9 has a single branch
sepapptstydro@®ne anhthefhy the medicdusply. e dédiarsabplydDis BGinéc@d & the control device

ncave sllt 91 and not direct]ly to the outer
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is open to the outer periphery of the main el enent

54, and serves as a slit-shaped outlet port.

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 | 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



Fig. 10 shows a schematic structure of a cleaning
devi ce according to this invention. In Fig. 10 a
phot omask | and the cleaning head 3 can be seen. The
photomask | is |ocated on a support 95 which can nove
in directions X, Y and Z, as indicated by the
coordi nate systemin Fig. 10.- Mreover, the support 95
can rotate around the Z-axis. The support 95 is
connected to a control device 97 which controls the

the Fgjy @ﬁeé ﬁ‘f thesubstripfgang ﬁrﬁé@rl?w% Bld uplet faqenefitieiateps 15ite 18. Thedverap
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attachnment. el enents are respectively connected to

a nmedi a supply 105 by nmeans of corresponding |ines

102, 103. The lines 102, 103 can be controlled
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105 is connected to the control device
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particular by neans of Fig. 10. First of all a
flovgeibrsttderadnetrated e the @ wh bI0 iekia Fp Beméaheof ioloormmedati b, pressBre is

osited on the support 95. The support 95 is then
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ower anges ean

uppdl B@fdesd 5, 18SndAR 10 RL 1SRN 7,18 ofthblearkfh hekds wﬂm%%egﬁm E'ﬂ%pread out
di stance between the upper and | ower flanges, a

specfalylby meaps gfalp chrgllaryesipeTiteicleing fifid floecthlogghwe espiltarybdp d1dag the
main faces of the substrate and the flat | ower and
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a side face of the photomask 1. The di stance A
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 corner of the photomask 1 or beyond it. In order to guarantee that a

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

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



corresponds to the peripheral area of the photomask 1
to be cleaned. The distance A which corresponds to
the peripheral area of the photonask 1 to be cl eaned
can noreover also be set by rotating the nozzle
el ements 50 and 5 1. This ngkes it possible to al so
provide a different settlnggfor di stance A on the
upper face in conparison to the Iomer face of the
conR ohCAR iy e ARG, 1R BB PR QR noresed o
the dailet £8a. ports of the nozzle elenents 50 and 51 by the
nmedi a supply 105. The cleaning fluid here is supplied
such that it is substantially unpressurised at the
ective outlet port or ports. Next, the pu 100 is

172 3P afhasgoigessk b %‘%&a&% lgar e gRipiGdr9Vr g SPPRTEan fuger
edgl, gﬁ u\nl? %!) gelaﬁHqtdt%cr)]L{rsggtl Pa?so poss1 € to prodr(lie more ?Laa S u %1m%nﬁag qn order

BE S Y SRBREPRe
to C@Enr f@ﬁ/&an{bﬂe(bp;boﬁtel:ekl&s with a §Me ERRent fothe pmt&mfs]t pW a negative
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gap. The cleaning fluid flows through the capillary
totafyd ffoued l@mgg el 3 caupierpronidel ih @i ko deacel dﬂfhe tdaes gpmebidreaRdk 1 at the
1, and due to its wetting capability it also wets the
samgfige face of the photomask 1 and cones into contact
with the sane. The wetting can be facilitated by
setting a relatively [low suctioning force which once
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photomask 1, as indicated by 112 in Fig. 2. This
suctigRing Brpogisch thnyrappaincd fer witerpiacesd a0p crappihelph pEthadlepningfuiddy
wuo(% start of a corresponding flow of cleaning fluid,
'A% photommask 1 is noved relative to the cleaning head
3 such that the cleaning head travels al ong an edge
of the photomask 1, nmintaining a constant distance.
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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



-18 corner. Alternatively or in addition, the
suctioning force of the punp 100 can be furthernore
increased in the corner area. If a further edge of the
photomask | is to be cleaned, it can be rotated over
the support 95 and a further edge can undergo
cleaning. O course it is 4al9%o0 possible to provide
nore than one cleaning head in order to clean for
exanpl e OPpOSIte edges with a sanme novenent of the
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possi bl e here to provide nore than one cl eani ng head.
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order to end the suctioning process. In general, the
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suctioning process is then maintained for a short tine

so as to ensure that all of the cleaning fluid is
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betweta t éﬁ: Lypgﬁr j?’tl% A e peerr I{'aE {hgéuafstataeggxﬁg(r %}xaraﬁae/adpntrlo}lleé flow of
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dependent upon the contour o e substrate So

belo@li8Othé MeddFD¥tiotlGg ﬂ&fahcﬂﬁtdadﬁl:eﬁﬂﬁHdﬁgudthi@rdﬁﬁﬂurQE operation,

transitions between different contour areas, e.Gqg.
flat/curve. Fig 11 shows an alternative enbodi nent of

cl eani e.same reference nunbers being

I
i G4GRR o B g1 44 PR RETHPEE G e G e g sule
to thfe @Jrreé'?)gndtrg(ﬁoz%l@ TemQis 59, I ﬁ‘dllr% C@Jnﬁﬂ?d@ﬁ ﬁat%{e%u{dwqg &ggta%ga]ly in an

mal n
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



-19 difference between the cleaning head 3 according
to the first exanple of an enbodi nent and the cl eaning
head 3 according to Fig. 11 lies in that flanges 15,
16 are only provided on an upper face of a main
element 5, only the flange,16 being seen in Fig. 11.
Wth the exanple of an enboglnent according to Fig.
11, no lower flanges are provided; instead of this, a
fluifD fir@pr@esksu@s phitibuldr aiaktieslS o 11 Ristakt® bdFdeR the HSRRALA e sfaﬁ‘sl[rQWs
a nmedi a-suctioning port 9. A correspondi ng nozzle
incredselrbeqatlse 50h ingncomse distgme am ikpadpokti@ntely high suot@img fdr@ngas belBeessary
Operation of the nozzle el enent 3 according to
in °F—€5e‘g’° a“’l“f"essﬂf@%‘f“éﬁ?g?té'fe PysSere pithe SpHshiepss efdhesprasseendingnogsie eldments 50,
s1.hozzle element 3 according to the preceding
enbodi nent, cl eaning only being provided on one side,
however, on the upper side of a substrate, such as
for exanple a photomask 1. It is inportant here that a
Alttpaghithis iaveytiog A beanidbdaritad Wt okdals od pretiedd \eRBITinkknld O tBeTBveRXioR, it is not
especially between 0.1 mmand 0.3 nmis once again
limiggd EPdLFéé‘iﬁ‘ﬁC%'étlfl/\ﬁ@F?d m@dwﬁe rin paftigpleyetie fAN of 11 neagly elements can differ

rort B B 0 P R Eh vy S B o

meﬂﬁﬂMQﬁ§H&%hQ&hﬁg]port The projection 115 serves to
limt a flow of air from below into the
medi a- sucti oning 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 el enents 50, 51 during
cl eaning such that the fluid was substantially in an
unpressurised condition at the respective outlet ports
of the nozzle elenments 50. The cleaning fluid was
thus applied to the fluid passively by neans of a
negative pressure resulting fromsuctioning of air. O
course it is also possible to apply the cleaning fluid
actively to a correspondi ng substrate, in that the
media supply 105 is controlled such that the fluid
comes out of the outlet ports of the nozzle el enents
50, 51 under pressure. The pressure shoul d be kept
relatively lowin a range of between 10 KPa and 30
KPa, preferably 20 KPa, so as to prevent it from
spl ashing when it hits the substrate and in this way
getting into a central area, i.e. an area of the
substrate which is not to be cleaned. Even if the
cleaning fluid is conveyed onto the substrate under
pressure, the output of the punp 100 or of a
correspondi ng ot her suctioning device



Is set such that the liquid is suctioned directly and
conpletely in the manner descri bed above. Applying the
-20 fluid under pressure is particularly advant ageous
if the distance between the flanges and the substrate
Is increased because wth an increased di stance an

i nproportionately high suct3loning force woul d be
necessary in order to achieve sufficient negative
pressure at the outlet ports of the correspondi ng
nozzl e elenments 50, 51. Although this invention has
been descri bed by neans oftqﬁeferred enbodi nent s of
the invention, it is nor——%TﬂT¥ed to the specifically
illustrated enbodlnents. In particular, the form of
the nozzle elenents can differ fromthe forns

-1 '] 48tvicatorclganamp the tdges ofitubaelagyduphrtiofiar pliv@nade zdder eheoRind&
to the cleaning head can differ from the form of

at t YEHieA doViFq Q@psiiged. -21 Patent Cainms A device
for at ?eas?g Egu %llge d?hdglesrm%e wl'{F?)ttleras{Jt1 fﬂ%f"&d? Qelgzgrgnta ncazékfi Ia%iélt least

hOt omas S and/ or semn con

conp@h§¢pgmmﬁﬁgbﬁﬁ§y one cl eaning head that is
provided with at | east one nedi a-delivering nozzle and

at 4 reasig meddsning gioducs bitaii @iol@ncpidetveenaitd le@nifEIVAdRAE a substrate;
mechani smto produce a relative novenent between the
cl e‘éﬁ'%@"m@waah@a BRishedsin rdiciethe mediresugtionianparigndraadiacent media-

n,which th di t
o 0 L RSt M S L S P
faP dpoﬁ&s t&v@aﬂﬁ the R3&a- guctqo%l:ng Eértaaﬂ@& Bﬂ% bsfa&na%F }%}gergi?CQIaWo 5 |srlde surface

face which points towards suct 1 oni ng
por df thandin ®xdyewide sslelbsthda nampalblhg/thp.eédnandlbmg mFf, to a side
surface of the main body, which side surface
c onplerelithgt leaeonprmedindelivrsied @Fﬂlmgdlfpe&reﬂ at afifsance rfrnmttﬂqemaatelement
el ivering nozzle is disposed at

o S P R SR g e o pong i Ein
haso@rdsliR@Rbia AR EorBg bhE lindR

theof gﬁge mﬁlchmggkntsn ?%ﬁg% ﬁﬂthH%ggrgﬁgﬁat?%ﬁmﬁweﬁ
pOrthe flafgevhich palhts @ @dr@theshbafls @ brirdkpbiy, WRGER 88 direthof lof thOmedia-

the flat face of
delivering nozzle is recessed in relation to the flat face of the flange or being level therewith, and
wherein the moving mechanism is controllable so as to maintain a distance of 0.05 to 0.5 mm,

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

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

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

a main body in which the media-suctioning port and an adjacent media-suctioning duct are
embodied;

a first and second flange which are each provided with a flat face which points towards the media-

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



5.

the flange which points towards the nmedi a-sucti oni ng
port, wherein the outlet port of the nedia- delivering
nozzle is recessed in relation to the flat face of the
flange or being |evel therewith, and wherein the
nmovi ng nechanismis control lable so as to maintain a
di stance of 0.05 to 0.5 mm22-especially up to 0.3
mll, and preferably of 0.2 nn] bet ween a surface of
T R s N LA e R Y
cl egRbMahePifacess. 2. A device for cleaning the edges
of substrates, in particular photomasks and/ or
S emit s ol Gtedili-delinerng h&zle, MARPfsidB oS abd didt@eStontRemain body on the
cl eaning head that is provided wwth at | east one
me ditret-fiange, |hmt]]eﬁ;gone ﬁl@;lztzqog om Q) t@qﬂat fecagf th@i]'qet flange which points towards
medj a- sucti onin | eani ng 0
e AR ST R B R G TR O i ot P
adJ @aqwhlc%ghtgt0§lg+g$ th@rﬂédﬂgu&%%&g p%l[t he oﬁtqg? 9031! o@ g)b lea é Fwe ng
and second flange wh are each provide th a {
f acezadtetp ref)@deﬂ tni‘relﬁtﬁ)\vi\ﬁftﬂﬁlat R oﬂﬁﬂlraﬂarfgbl 6itbki@RlietOth@@With, and the
and extends substantially perpendicular to a side
s ur figeoes b@Weft"H@ pamallah ﬂb@dsﬁ of tyaflaniges Bngpredier t@rlfrancte | mm, especially
WF g gel suctlonln% Bprt said flat faces
el r@%gfe BPI Y PhF ERthe Piskretsbthesbtmigio be suacdt
Ieast one nedi a-delivering nozzle, which is disposed
at a distance fromthe main body on the first flange,
hasThatievice asérdiagid cRit 1, BitaraRteHsbd iP MGt kR £ BRnd tdke if F6Gde@Tvhich
the first flange whi ch poi nts towards the
mediaga Begcttbngdmi spstproiplty, paralteditoitle: fidt face of thakirs il avhith @inksytowards
per | endjicular to the flat face of the first flange
whi BH Y8 ST taRRE A distapgs detresa hy puliel frshpfithy fiarset being prgater than
ot AhicBek be Bl blice MRELAR Ll P vering  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
gr el dqvichgec@didg ptpimd, Qbamtqriselgrp@a tha distgnce bigpwdenthOpatallefaces of the
and_preferably by 0.4 mmthan the thickness of the
SUDSFEERE &Y PHE | B hBg: esgeciaig fu PR enderelsially P-4 em than the

C'QMQ%émoﬁmﬁh%ﬁ%§%%a§%ndn that at | east a second

flange 1's provi has a face extending
substantially parallel to the flat face of the first
fl ange whi ch points towards

The device according to any of claims 2 to 4, characterised by at least one further media-

delivering nozzle which is disposed at a distance from the main element on the second flange and
is open to the flat face of the flange which points towards the media-suctioning port and is directed
substantially perpendicular to the same, the outlet port of the media-delivering nozzle being

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

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

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




t he nedi a-suctioning port, a distance between the
paral l el faces of the flanges being greater than the
t hi ckness of the substrate to be cleaned. 4. The
devi ce according to claim3, characterised in that the
di stance between the parallel faces of the flanges is
greater by 0.1 nmto 1 nm ®specially up to 0.6 mMm
and preferably by 0.4 mmthan the thickness of the
substrate to be cleaned. 5. The device according to
any of clains 2 to 4, characterised by at |east one
7. fur tiRQkvidBdbRme 8ahy Mele |pﬁzgedﬂggl31}n? cibhciEdled 8 udi KPR &?@or@ﬁnedm—
a distance fromthe nain el ement on the second flange
anddelivesinoperte it pivdtdde oh litatespb@ieetlagge. t he fl ange which
poi nts towards the nedi a-suctioning port and is
directed substantially perpendicular to the sanme, the
s ectBeeli®ieotap Lol TE 5RAE: 1115 “PeE ol ™ Rt e medis
fl a&ﬂ&‘en% nopﬁé 1Qﬂvdtﬁ}é%k lt; IQ&EC%W ﬂange bg betJ@#Oﬂaﬁy J;(P %re erably between
according to any of clains 5, characteri'sed IR
t hat® abdpee, $it elatih ud £vetdibal bhge ﬂhl B&ﬁbf M@flanBe@tehipSints towards the media-
symmetrical to a plane extending centrally between the
f | aMefesingrep3 7. The device according to any of the
precedi ng clainms, characterised in that the at |east
one mnedi a- deIivering nozzle is pivotable on its
9, I es’ﬂl% ﬁMc\é gccBrLilﬁg'g@my 0$ the I@&dﬂ?&ﬁn‘&? cﬁ%&g{sgd iE glatttﬁ) a:ta{éys t%fe media-
the preceding clai'ns, characteri'sed In that the af
| eaﬁtxveemomdiaaaplﬁalty ofeiitle@rtozzl e i s pivotable on its
respective flange by between 0 and 40, preferably
betmeen 0 and 20, in relation to a vertical of the
10 aﬁ A ace of the f gq ich points towards the
“med! &S evécﬁ EEPERE HGPHFFms 5‘0 IrfherecrEad dethag the i lemstoge pestizany
of LR SSRILNGLE #Qk@&me haracterised in that the at
| east one nedi a de |ver|n3 nozzle has a plurality of
outlet ports. 10. The device according to any of
claims 1 to 9, characterised in that the at |east one
“-nedﬂ@dﬂébWV@ﬁhm@emeihbmhasr@<$h&#mshap@dﬂcumh&wopmﬂﬁpmm
evi ce [ to either of clains 9 or

accordin
o BB Cl ST Sy e g DI PamIFL g P ferttiegpamsire of e

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

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

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

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

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



16.

17.

18,

19.

20.

21,

or the slit-shaped outlet port extend along a line
parallel to the face of the main el enent of the

cl eani ng head, said face conprising the

medi a- suctioning port. 12. The device according to any
of the preceding clains, characterised in that the

di stance between the at |east one outlet port of the
nmedi a-del i vering nozzle and the face of the nain body
of the cleaning head having the nmedi a-suctioning port
is between 2.5 mmand 6 mm especially at 3 mm 13.
TheT vice a cordln the ing clains

ecedi
- ehaPE s FeBiRRl Sl e T Mg dharsia %ﬁ}omwmaewapwhwhns

co n&%ttﬁﬂo 1Qeadt o%dﬁ dglgfleﬁn\éqgﬂzl@ gmcﬁ"apge%lc for 13 qjahﬁﬁ ﬁeorngd{-agupply

device for regulating the nmedia supply suc

dur dutighat big@gé1eaging e mBEGh i Bank&edSthtosph @R tredb-Ydfivérg Ad2zle and
unpressurised condition at at |east one outlet port
of ditagedapnto thegubstratate bavisdied unlletd rirsere Nng nozzle. -24 14,
The device according to any of clainms 1 to 12,
characterised by at |east one media supply which is

_ConRgql.Rd kel o cﬁm S8 tax?eq @hggl hr\égp,le %%etwgﬁ%pgp% and,

a device for regul ating th la s

durkmgng ls@aesy 20 Rea. medi um i's conveyed thr ough the
nmedi a-del i vering nozzle and directed onto the
substrate to be cleaned under pressure. 15. The device

accordlng to claim1l4, characterised in that the
pr eS8 f7® pecorging Rawpf A micbis | arsbragtyrisedhy a capitp! feyice for separately

pre he device according to any of

cl é%ﬁ%ﬂﬁg%e%%gbfﬂ erm%\mtzz-(grlsed by a control device for
separately <controlling the nedia-delivering nozzles.
17. The device according to any of the preceding

cl aihrdsvice ragrding te piya€die precedinedlaitdienafadiarizgion thaisheeflange b@3Secess
in which the nedi a-delivering nozzle is at |east

par'® MEFN §° BydispssLianne neggle isph leashipatjatledisgeedr di ng to any of
the preceding clainms, characterised in that the

nmedi a- suctioning port is circular in form 19. The
deving Bevd€ &0dr@hd g alyQf A0 Yre@find EnPEBEEIsn HhidheTodi a-suctioning
characterised in that the medi a-suctioning port has a
di ameisgircuighinddémi s great er by approximately 0.2 nmmthan
the thickness of the substrate

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

to be cleaned.

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

duct tapers away from the media-suctioning port.

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

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



22.

23

24

25.

to be cleaned. 20. The device according to any of the
precedi ng clainms, characterised in that the
medi a- suctioning duct tapers away fromthe
medi a- suctioning port. 21. The device according to any
of the preceding clains, ?;acterised by a sucti oni ng
devi ce which is connected o the nedi a-sucti oni ng
duct, and a control device for controlling the
suctioni ng device. -25 22. The device according to any
of the preceding clains, characterised by a substrate
supplerdtvi@ndoding thewy gehefpetedipps clelbie ickugac@rise€byart subsRate support and a
novenent between the substrate support and the
cl edfichiyr rieduging axglativy Raverey ipetween de Soetargurpert 2 yhe gleaning ead.
precedi ng clains, characterised by a control device
for setting an overlap degree of the at | east one
f | afgQeMdeaboRingRiaRy It "ﬁﬁ%re&fdm% H8mS lélﬁ%atctre@ste(?by %ﬁntrol Jyvelce for setting
devi ce according to any of the preceding cl'a
chasnaetrap dgrdothye atleOdt Age Whali i R bf th@mhtratal i ng a
relati ve novenent between the cl eaning head and the
substrate such that the cleaning head runs al ong at

art area of at |east one edge of the

sub Bt MefpdPh B anieHG rcdbR et B craar SeLmasmp v o

met &Qﬁjolltng b re‘l:altt vggent lngyeglqgeec?eargtﬁg h§étlik%g tﬁéasqlgérate Lu]gh that the cleaning

particul ar photonasks and/ or sem conduct or

COMhd SisRGng A &adt ©pdriavda Blht B $10 EldeS bRRSUbstratél S RARING Y ccﬁstant
cl eaning head with at | east one nedi a-delivering
noz$itaceand at | east one nedi a- suctioning port

adj acent to a substrate such that the nedi a-delivering
nozzle is directed towards at |east one periphera

2:1 €] {ngtgodzf%%%gﬁg Stﬁe%tg%eg Eti s&&@até% L{P ﬁa}t{cﬁltar ph&%{l%% and/or semlfdn%hﬁ:tor
e Chvafier€] &dripvi @ g twomz@lnemadgtépe ent to a side o r edge

face of the substrate, a distance between a flat face
of -a disesinge clodning head gitleat triay gnelredie-ddmering horgle i@t lsachinamedia-
deIiverjn%%noz | e and the erlghera area of the

substPAPUERE" BBl B e hghasiet medy- de“tssngtnezzb iggliregigytowards
es peCa't @&sl ohe H&tpﬁe@al Qrea off F%la ‘ff‘a@éjof HL %ubgtra%t:%o e cﬁegxreg and tm?dta

appl ying a cl eani ng eral ‘area

t he suddsdingglbof livdik fMe irbeor ab mlﬁ:(ﬁtﬁ&lweﬂﬁ@noﬁ@éﬂdﬁwnt 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
mm, especially up to 0.6 mm, and preferably to 0.2 mm;
applying a cleaning fluid to the peripheral area of the substrate with the at least one media-
delivering nozzle; and

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

and a media-suctioning duct adjacent thereto.



26.

27.

28.

29.

30.

3t

delivering nozzle; and - suctioning or draw ng off of
the conplete cleaning fluid by neans of the

nmedi a- suctioning port and a nedi a-suctioni ng duct

adj acent thereto. -26 26. The nethod according to
claim 25, characterised in that the cleaning head has
at least two nedi a- deliveriétng nozzl es whi ch point

t owar ds one anot her, and the peripheral area of the
substrate to be cleaned is received between the at

| east two nedi a- delivering nozzl es during the

) SBEA S8R B RSB IGR FebPbal B56 1 s

me ddeﬁveﬁﬁé o¥Ads WiiGh War@s B hotnBeanh 8t %Q‘lﬂﬁé}a@ o0 @r@ Sl%fstrate to be

the substrate to %e cl eaned being set to 0.0

nm cleesyd ésoecaivedybetwdd thett BasbiwhiediAdullvepingioena hhr}hgft}ﬁ d@pogmg step, a

mm 27. The method according to claim?25 or 26,

c h atisetedeivsad ﬂahfaftel‘?é% ﬂalﬂEPe’f the é*éﬁnmml}fa‘# ¢arriiog ﬂlssewﬁ)pbdwe@hvenng
one i vering nozzle such

o TogTenBle BRI P anp et b Bt ek 5 S o tgw ity
thqlpsmmmaﬁgpgelgraglkjg%t%l ally drawn out of the at
| east one nedi a-delivering nozzle by the suctioning
force by neans of the nedia-suctioning port and the
adj acent nedi a-suctioning duct, and is applied to the
perThe hethed aceprding toflaimB&ora sharacitisgd tnghabtbe déapimmeied is ABplied to the

The Eethod gc&grdln to claim25 or 26, characterised
i n ¥ 5 O RS R e ﬁ‘F}blth%‘g‘Scfl‘bém‘%‘t“ﬁressmsé%%m%“let port of

t hftPe%QJHe tcuqu ﬁﬁgﬁn lgﬁJh{mY &t b apl(ga%tzongmea de?f)egl | e%zltb%éh

peri pher ar ea e su strate to

Th &uﬁﬁﬁll‘fg)tdrcaﬁ}ﬁﬁkraﬁﬂ o e ﬁ&hz@sjuaioﬂi}lg&n 2R \Bd RARERT hABGudtibning duct,
that the pressure is in a range of between 10 KPa and

30 aPiaarpfiedep tie pdyiplerad prefx( the PapstraB Qo beFlranedret hod accor di ng
to any of clainms 25 to 29, characterised in that the
cleaning fluid is applied substantially perpendicular

to ’1tht] ﬁietp&lraizoggﬁ{] % clh ?florgg cBa te§se(|10 %ghg?t%e cle:-?Bmg flulc;1 is drawn with

nmet hod accor g to any of ¢l

C hairaagutelirb R the knddik-Deilerh fifoz 414 ﬁa EBpné]i t6 JhUbe@llpﬂeﬁal 204 i€ Chbstrate to
to the peripheral area of the substrate pointing at an

andkeleawd. ch devi at es between 0 and 40,

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

10 KPa and 30 KPA, preferably at 20 KPa.

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

substantially perpendicular to the peripheral area of the substrate.

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

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



32.

33,

34

35.

36.

37.

38.

39.

preferably between 0 and 20 froma vertical to the
substrate surface. -27 32. The nethod according to any
of clains 26 to 31, characterised in that the

medi a-del i vering nozzles are controll ed separately.

33. The nethod according to _claim 32, characterised in
that different pressures af@“applied to the

nmedi a-del i vering nozzles. 34. The nethod according to
claim32 or 33, characterised in that different fluids
are applied to the nedi a-delivering nozzles. 35. The
Met NiRGhe@6 & REAIiND 0 by 0BIMMOT6 &1 12dhRBcteigedliPthad the media-delivering nozzles
characterised in that a relative novenent between the
cl eantanpolhémoaraly. h t he nedi a-delivering port and the
medi a- suctioning port and the substrate is produced
so that the cleaning head noves along at | east one
_ﬁ’_ﬁ‘é&‘hﬁe ﬁ%‘d g:go(gcrtégrta el%?nt3t2 oc ar tenseg @él?at dlh'erenégrf:sgfrfssaree &p[i)llﬁg’ to the
thagﬂmnﬁhghﬁggggg,betmeen the medi a- sucti oning port
and the side face of the substrate is kept constant
during the novenent. 37. The nethod according to claim
35 or 36, characterised in that the relative novenent

-bet HeaKthphscordingie ¢lpigt3@ ondceherkreerieesd inethit digferers Sufidd age applied to the

brou ut g a novenent of the substrate and/or

t he™ ﬁ J°fedd. 38. The nethod according to any of
cl ai s 25 to 37, characterised in that the distance

bet ween the nedi a-suctioning port and the side face

of Tiheesubstdrdiigo by oS@imd 13 1434 sex@dteriGedTn 1kYa doltive?mdétBhent
especially to 1 nm during edge cleaning. 39. The

met Wwera%%wnwact wthathﬁyneéfa deljveringgorpand thg mgdia-suctioning port and the

char cter S t eri pheral of t

i i R A R A
i's &&@@Q@anmgﬁ 40. The nethod according to any of
clains 25 to 39, characterised in that the width of a
peri pheral

de?verm

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

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

The method according to claim 35 or 36, characterised in that the relative movement between the
substrate and the cleaning head is brought about by a movement of the substrate and/or the

cleaning head.

The method according to any of claims 25 to 37, characterised in that the distance between the
media-suctioning port and the side face of the substrate is set to between 0.5 mm and 2 mm,

especially to | mm, during edge cleaning.

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

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



40,

41,

42.

43.

44,

area to be cleaned is set by setting an overlap degree
of the at | east one nedia-delivering nozzle wth a
side face of the substrate. 41. The nethod accordi ng
to any of clainms 25 to 40, characterised in that the

wi dth of a peripheral areg¥qf the substrate to be
cleaned is at |least partially achieved by pivoting the
nmedi a-del i vering nozzle. 42. The nethod according to
any of clainms 25 to 41, characterised in that at the
end of a cleaning process, first of all application

of THaenethbdmevirding: té dnly iofkdiBs 25 taqIpedatactedived it dh@ tHe Wedih 78 b&HGheral
of the cleaning fluid is ended after a predeterm ned
per i gde Rrelepredyis sy Py witing e vailopdaeeanfitsnt ledst anpmedid-dehiveringyozzle
flu&ﬁ1h§§f fifr]isz,ed.t 43. The net hod according to any

of Crains 05 6 ¥ ™ characterised in that the nedia
supply and/or the suctioning of the cleaning fluid is
control |l ed dependent upon the contour of the

S UbBtk rathéd acébéding Ty BRRMD 5 BCAOOIhEHhdR@isdd @h 8l Yhe @A dtCdfr @ pdiBheral
25 to 43, characterised in that when the

me direa-oble¢ Jubstipte fagpe clapredrib e lqags partirdly achiersd bnivotiag wamefia-delingring
substrate, the nedia supply is interrupted before it
redlfds  the corner, whereas suctioning of the
cleaning fluid continues.

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

finished.

The method according to any of claims 25 to 42, 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 25 to 43, characterised in that when the media-delivering
nozzle reaches a comer area of the substrate, the media supply is interrupted before it reaches

the corner, whereas suctioning of the cleaning fluid continues.



