Process nodule for the inline-treatnent of substrates The present invention
relates to an apparatus and a nethod for the fluidic inline-treatnent of
flat subsWPRAHEI4SBAerein the treat ment conpri ses comonPREEPEHEMDITAS
process steps as well as, in particular, the gentle and controlled
transport. Pl ant of flat substra e.g. silicon
wafers are -g’A,. = L MBS }l E'_;‘n'-:, = HPerdedSfor t he wet
treatment of the often fragile substrates. For exanple, the wet treatnent
can be gmchenical surfacg,nndification, or a nmechani cal surface treatnent
for cleanfng ®3uch A"BFARL CRNiTER TS SdeSi gifed? RS It gt sy ¢ ank™ P 5 afsEPssed
in docupeat fDEi1199 3idh 300- Cearlbigr process: ¢ askpWhi-gheiss dgscrd hed therein
has two permanently opened openings through which the substrate to be

treat ed-EantBent i AedPFy SErasi@aredie Theheht epl oprofcetsise Preavessst ankli s
filled yath, tr Lquid. i t bstrate is
conglete y E%dS%%gﬁgé%égidgge(g?ﬁgggr%?gsgggéF%gﬁégeggﬁégF?aéfd at any
time, which is why the openings are arranged below the liquid level. A

devi ce Pbanud t riasonith et r eatrenenics afr ahged iqulidterd trder isarchof akheepgocess
tank. A vacuumwhich is transmtted into the treatnment liquid is applied to
the int%r %ﬁo%fw?%%r%rﬁﬁgs "PYRK TA68V & e it quieP TeXrel SHA! of 27t £ 02 4% 0i d
the fl omitngn@id oftctrhe treat ment |iauienirom tdye opedi ngsaly bokh,si des. A
catchnment channel, a droplet separator, and/or a drying chanmber by which a
fluid théftsts2toher FA§ he™urf acel¢ ensitort ofa et reat mest o | ohemtanl be

in OdWﬁﬁﬁﬁ i rr the exit | 2r _to ¢ h.liquid which stil
esggpes réﬁ%%hgoggﬁg%ggg&ﬁ?chofsEbabgfgéggggﬁ 5@ E%X%ngfﬁﬁmgﬁgstf% e.
Firstlygldadnisngt atecbf 4 helant has dhhei di sladviantagesd hatodekst parntyd cles

which are |ocated. outside the pr ss tank can be
¢ ng%closef in éocument DE ?5% %4 300 C2. The process tank which

is described therein has two permanently opened openings
through which the substrate to be treated can be linearly
15 transferred. The interior of the process tank is filled with
treatment liguid 1in such a manner that the substrate 1is
completely and on both sides (bilaterally) surrounded by
liquid at any time, which is why the openings are arranged
below the liquid level. A device for ultrasonic treatment is
20 arranged in the interior of the process tank. A vacuum which
is transmitted into the treatment liquid is applied to the
interior of the process tank above the liquid level in order
to avoid the flowing off of the treatment ligquid from the
openings at both sides. A catchment channel, a droplet
25 separator, and/or a drying chamber by which a fluid that 1is
lowering the surface tension of the treatment fluid can be
introduced, 1s arranged at the exit in order to catch liquid
which still escapes from the tank or which is carried over by

the exiting substrate.

30 Firstly, this state of the art has the disadvantage that dirt
particles which are located outside the process tank can be
unintentionally sucked into the interior of the process tank

by the wvacuum. Under certain conditions, the pressure ratios
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unintentionally sucked into the interior of the process tank by the vacuum
Under certain conditions, the pressure ratiosnust continuously be adjusted
in order WO 28Whi4838é an optinmal rel attoh bet ween subst r aPETERREIRABI43 and
pressure ratios of the tank interior. Ceaned treatnent |iquid nust
continuously be i ntrodufce frombel ow into the process tank in order to

avoi d dOhtanfRAtFBHOBF ¥ neSubSitates and ¥ Schievechi§y6d &t rebf affon of

the treatnmntod i guicdecThestipansport 1of; Lihe substrates. swhich s ;descy kbed
in detail in the sinultaneously filed application 199 34 301 Al, takes

pl ace Byrqrebaskofngeirppers Glifiadte belareagaenst lvgrildusnspot sonf inheusly
substrate Vv he strate first shi n t hen _pulling through the
treat nggn gﬂgﬁggysegddﬁﬁjr@né I%)% | at oF afg;ﬂf aE?JFg%%%Se% ct(‘ijrrftkac%Igaroerﬁ{(s)ergrteO
pro%i dedrdiof thetkat eralioguidanereofsuthe sithss rahe, twhesehnetvhese gubdes
are arranged at, the sane hei%ht as feed in and feed out devices which are

| ocat e i T ¥ rontCTbf Cdnd th&hi hEC® HBS R F eat Bt A chditser LTSHERCAR aPF angerent

resul t sy eshect i ve mechanical -¢gpLaghs etwaen subst r@%ﬁu?@&‘né%@&?:@ort
device that can lead to damages up until destruction of the fragile
subst r dtiesad Taer bbfettonf Othel $hvedt i8N i &1t herdtor e tacer byi deaars of

appar at us. and a net hod to_overco t he.descri bed di vant ages of the art.
I n par tgl&cl ar,® tﬁl?mnveen {o%gesih%nf Enable®anP ot i n%lq}ey,suggifb[laetesi?fé%, and
hobbgeneous theatsmnit odtsulssitrsat epusRiagsi Mphen Npnaringvhenebnghherigd fort

which is necessary in view of the avoidance of contam nations shoul d be as
smal | 4 550<E™ e CPROPERer nBFE 1 tERE 2L AVent LBRSSAALY emBbieIadhi g pacity

treat mefpe 0f §f@5%5@{7§§edt hys ecm%urw@efmt?&bsaﬁgé%ifn e P&Egéﬁéaeéﬁi nto

the interior of the process chanber, as welf as a re-contam nation of’ the
subst r athesebyr atreselygolidaned raanayr pargec| es ahecormstd t benybti ns desdde

Chanbeﬁn!SakgrQ%L%ieéﬁk”QﬁQﬁiéyth Ebhthgrén%gﬁgk%%,Sygluhggﬁplgfaand

15 behind the treatment chamber. Such an arrangement results in
respective mechanical contacts between substrate and transport
device that can lead to damages up until destruction of the

fragile substrates.

The object of the invention 1is therefore +to provide an
20 apparatus and a method to overcome the described disadvantages
of the art. In particular, the invention shall enable an,
optionally, double sided, and homogeneous  treatment of
substrates 1in a simple manner, wherein the effort which 1is
necessary 1n view of the avoidance of contaminations should be
25 as small as possible. Furthermore, the invention shall enable
a high purity treatment of substrates, thus ensuring that the
drag-in of particles into the interior of the process chamber,
as well as a re-contamination of the substrates by already
cleaned away particles or constituents inside the chamber is
30 largely excluded. Further, the invention shall enable a
particularly gentle transport of the substrates before,
during, and after the treatment, wherein the treatment can

also just relate to the transport of the substrates.



particularly gentle transport of the substrates before, during, and after
the treatnent, wherein the treatnent can also just relate to the transport
of the sUWORPHYEE8The object is sol ved3by the features SCTERIAOPEAEL us
according to the invention as defined in claiml1 , as well as by the

f eat ur of the nethod accardi ng. to the invention as defined in claim1l .

Pref err e’ entodf tent 55 of SPhESHr ebént {AvertSadh &% t9° bettakeP¥? it he

dependetcst@ing as well @asydiom:t hesf aklroweng idet@ild gd deserd ptd on apd the
figures. The invention relates to an apparatus for the fluidic
i nl'i netteathenttestt et shbsteatestid hagrokrdasy ore phecdssrarddulre. afn

parti C%egfdtr}[éﬁ‘eiﬂ n(yfﬂ[ff 0{]11I’e| ates to such a treatment with the gentle and

contro ransport o e substrates. The term"inline-treatnent” neans
the continuous treatnent of a nultitude of substrates, wherein a series of
subst r dtestdeiay anvangeehaftef ohe ametker ilmvantdwn sdd neardey taken

transport ed il e passi one .or, several process stations, An ,
“inline I}Oérét\rlﬁ}ﬁ " C%éjsent% e difréentifat galgro?hsa hat'cht£F eat Aeh?™ Wi ch
i s partdecidiardy commipid ot hend ield ofqwefer processing, wherein the
substrates to be treated are not continuously fed into the respective

treatment plant and subjected to the treatnent, but in charges as
"bat chés™ AP Hobyh? baBERIBParitcs 35t oviPleer 3 Hes high theo 5 whit Ehnar e

mandat Qi ddhoiews of ¢ 01cT €3Sk 0. L0E GOIMELE! al AN o Iy Nave &
nunber of di sadvantages as well. For exanple, batch-p()al nts lack a
po$Si billn tpaofidifect | yhenfinwenciing triee dtreeat nentuoh the suhstarat ev st f ace

(9 B Toa0p oF, 2 Eassound reat pent, ot % |l yencing, Lhe st epm

di ffer entrorsubshiahestebaantheat Mddn ghange' sobat ehoeXi st athdii t her
probl emcan result fromdifferent process tinmes of the substrate top and

bott ommultitude of substrates, wherein a series of substrates being

arranged after one another 1in a row 1is linearly transported

15 while passing one or several process stations. An “inline-

treatment” has to be differentiated from a “batch treatment”

which is particularly common in the field of wafer processing,

wherein the substrates to be treated are not continuously fed

into the respective treatment plant and subjected to the

20 treatment, but in charges as “batches”. Although batch-plants

provide the high throughputs which are mandatory in view of

increasing the commercial viability, they have a number of

disadvantages as well. For example, batch-plants lack a

possibility of directly influencing the treatment of the

25 substrate surface (e.g. by means of a megasound treatment, or

by influencing the stream conditions), so that the risk of

different process results between different substrates of a

treatment charge’s batch exists. A further problem can result

from different process times of the substrate top and bottom

30 edge, respectively, when vertically immersing into a process

tank. Due to these reasons, the 1inline-treatment becomes

increasingly preferred. The substrates can consist of any

materials. However, such materials are preferred that are

suitable for the production of electronic structures or for



edge, respectively, when vertically immersing into a process tank. Due to
t hese reasons, the inline-treatnent becones increasingly preferred. The
subst r at ¥0C8H/1481Si st of any material 6.~ However, such RETEPREHNHIFHE
preferred that are suitable for the production of electronic structures or
forthe gener ation of solar ener]?%r,n_ such as sem conducting nmaterials (e.g.

i

silicon."Si| PO gerftlni Oh gt ur S §aYt i uri&r'serde, SYRH PR AT HR de,
silicomsasbides possgibkylaksq,as hayers Rmstitab! &;cardd aln MaL el i als) .

gl ass, ceramcs, or plastics. xl5art| cularl’y preferred, the preferably round
or angul aresiubst r deéd tHaverid plame (LLlacynshaped ole atpbeasbla pllane tﬁwe[]
si de i i ce Ln order. enabl e nost gentle transport, iC
i's ex\[I)\/Inlaalcﬁﬁr.lleeg i%%@?g?éé{;%ﬁ %%f%}%]gf tngafc.eﬁfhae SS)UbstgggtSesz t?%irégﬁﬁi’ha@re a

di afret grlaort iedge |Engt rofa300 tord00r maml, al tthoughrd heyaisap alsonbe spaller
or, preferaply, big er. The fluidic treatnent can be each type of
t r eat meftI Y Mirfer 81A gl’iétﬁﬁpaﬁaa‘f%saaé&ﬁ“ﬁ nd {6t heShaRRntitord | s Lgastti cal arl y

sui t ablg fror I$Wé£r§§agewhi@hth§id%ﬂégéaﬁ@“@ﬂeérd@k5909%§%%&%ﬁ%l%%§§ed
for the treatnment, and the treatnent can be supplenented by or only

conpr i Lerfture hett rprepesses subhchs ely. cledriingdt eps. Fooréhe dwioidance
of undesj rej ects.durin he treat ment .of substrates, their gentle
%erre%giao’%er" or 1 30 IcraltesI %yﬁalca'ﬂdl at>VThe sﬁﬁ@FFSﬁaIO%sﬁ$%%es of

transport 1 nmej or 1 nportance. rtic On:
t heosubistratresy £ sAoh @S €0Q. mhheauppetngandhkgwennsiades ofe sid 1cn waf ers,
shoul d not_be nechanjcally contacted at any time in order to avoid damages
and/ or PEGHtEFATati dnsI P t hehsurifdded C A nrediaiitcatae oRt agr chs tomss el e. g.

by a t&%@%&%@hﬂMtﬁhéfgiﬁr§he9£%£Q§5§uss%kg8rPﬁﬁ ks, %ﬂ%tf&%éﬂéga?F@@BVGr
no mechani cal contact of these functional surfacées results fromthe _
t r anspeEtr tAicth aer iy i wl e Ient Bdeth by tthe tinauentiion, ldasjuiorg apudier fluid
I'S acc%ﬁ%bnqggs gr%a%n egoggegogkﬁpn%ﬁént%%%t%%%%uC|§§de gh'treatment

15 can be supplemented by or only comprise further processes such

as e.g. cleaning steps.

For the avoidance of undesired rejects during the treatment of
substrates, their gentle transport is of major importance. In
particular, the functional surfaces of the substrates, such as
20  e.g. the upper and lower sides of silicon wafers, should not
be mechanically contacted at any time 1in order to avoid
damages and/or contaminations of the surfaces. A mechanical
contact 1is caused e.g. by a transport with rollers, grippers,
slide tracks, and the like. However, no mechanical contact of
25 these functional surfaces results from the transport with a
fluid as intended by the invention, as long as this fluid is
accordingly pure and does not contain any particles which
could exert an abrasive effect. A further risk due to
mechanical damage results from the impulsive contacting of the
30 edges of the substrates. In extreme cases, such contactings
can result in split-offs of the substrate material. Besides
the damage of the substrate, the splinters can also result in
damages of further substrates 1if no appropriate filtering

takes place. These impulsive contactings of substrate edges as



coul d exert an abrasive effect. A further risk due to nechanical damage
results fromthe inpul sive contacting of the edges of the substrates. In
extreme cMOS810/KHBA cont actings can resutt in split-of f ECHEPRHEL/0GIMEL  at e
materi al. Besides the danage of the substrate, the splinters can al so
result strates if no appropriate filtering takes

i n damages of further subp
pl ace. (Tﬂé%lé ie?ﬂﬁﬂusqt\?ereé%nt‘ﬁctm@s Bt st r dPE etiged s ofTEN lencBuntér ed
in the piteade dupy tacbpe, provision ofqdat enaly epdestops., guirdirngsgdges and
the like, that shall prevent the substrates fromlaterally being thrown off
their tREMSPOEt LHE tyBHttmEites r ek The epreddivsebe Bpy odbeibinl iaff of hehe
treatrre@}; S.is ential for an economc treatnent and a
hi gh- qua Elir%&ﬁaga %re%?é$§r§§rl§€p%§kt reatment duration, i.e. the residence
time of a substrate in the treatnent region of a treatnment chanber, is an
I nport ditie ppraneter nadrdrdudiie lciont exf afheanciedtimest r eaboest. 1N also
particul ar, thi](s) i?Bt he case in all wet chem cal processes. is therefore

p

It .
i ndi spensabl et Ui déTa preti€Ely abf GdtEsie a%&dcorﬂ r o+ AT @UF eeEY whi ch

in parti €t @fediet eerines the pesktipanef dhesiuhstrates, tHewedsifence
transport direction, between entrg and exit. According to the invention,
t he appareg usfconpeibesratel ebst tore processnimodeiod oni thf aat r eataenent

chanber e treater te ( : er definitio t he
term™ tcrﬁeagrgbrféepn’t "E%| §O$E%F§%Eéﬁﬁh}%§ﬁ%‘{ﬁ%re§i e‘%%F%ﬁ@;otr < a%ogjﬁ%ﬁ% éjnr%d it can,
i n10er tiai N rcasess a ahso: exthusiaveliyurlelrgt echDs t he tthanspogd . ithe 1r ead orent
chanber has at | east one treatnent surface being substantially horizontally

arr anged'STH- G2t rRER FRPEC Pl ahk. 1ThéNEFELCKENE Dpliane ise it life T driel T oS ch

the usyaldy; fdat f@ynedaisubsifat esnare1t kansported .andH reated, c waerein it
may be provided that a substrate within the treatnent chanber tenporarily

| eaves ddfe nrrigwtnente ppanet 1 Howedefthenstublsatretes, viewed in transport

direction, between entry and exit.

15 According to the invention, the apparatus comprises at least
one process module with a treatment chamber for the treatment
of the substrate(s). As per definition, the term “treatment”
also includes the substrate transport as such, and it can, in
certain cases, also exclusively relate to the transport. The

20 treatment chamber has at least one treatment surface being
substantially horizontally arranged in a treatment plane. The
treatment plane 1s the plane in which the usually flat formed
substrates are transported and treated, wherein it may be
provided that a substrate within the treatment chamber

25 temporarily leaves the treatment plane. However, not later
than 1immediately before 1leaving the treatment chamber, the
substrate must be re-located in the treatment plane. According
to the invention, the treatment surface is designed for the
formation of a lower fluid cushion provided to support the

30 substrates without mechanically contacting the treatment
surface. Two openings for the linear feed-through of the
substrates 1in the same plane are assigned to the treatment
surface as entry and exit for feeding in and leaving the

treatment chamber. In other words, the respective entry and



than i nmedi ately before | eaving the treatnment chanber, the substrate nust
be re-located in the treatnent plane. According to the invention, the
t r eat mentWORPT0AIE87s desi gned for the formati on of a | oREA/EPRUVAOFEE hi on
provi ded to support the substrates w thout nechanically contacting the

treatnent, surface. Two openings for the |inear feed-through of the
subst ratest i n°t ﬁ%cga\r{\rgcﬁgﬁae lgr & &98gied 456 T & rieEt Ment A STr FAatR akCent ry

and exi¢nhd ofnfeedi fg, | brandyl gaving Lihe dt reatment. chanher. Lnsptheryyords,
the respective entry andexit is each located in a conmon treatnent plane.
Accor di $®j7a 02 t he Si-fventloacent livaya beapyodi ded- thet antd/eat mnent tehanber has

sever al | acent | r ed.entri and/or exits; in particular, if a
treat r'ﬂspna’fretc]ﬁcau cejrt’ cggpr%{sgtslre%g\g}neeglatl %ﬁggégrf or  the Speasr aISIe_éjlerfarlea% ﬁ%%}fs of

substr ates. tFar pheml lietl maye dengtovbdeduacaatdieg tbuttieei nvent ingry that the
treatment chanber conprises several treatnment planes, wherein it is usually

pref er P HHHY AF TS T et Ireh? plEned VERE 18P dhgdd [dupl B tngrt i ghamker

possi bl @ dhatssevesale ent rices And onl y10ne sconypa exit age PEOVﬁQ%QMg?O
that initially different treatnment tracks are brought together. The length
of the ardammd thanberll virewddent trlansporardi reckinord i®dhosen It
dependi, n the desired feed_velocit nd the requirred treatnent duration.
FuPt herl?sgt Olesﬁr%%?snl:% < chan e?eg%%ridlgﬁgrtlgst RES Went IO ComBrises  ht

| east one freesh devd ceswi thaat iheast 10ge qeatreh cher tthhe teentd of 406§ eede of
the substrates within the treatnent chanber. Regarding the inportance of a

gent | e P Lont r &1 68§ r Al Frent 98f etfentle® | STRRABSPS (He @G eneriThed
eXplanQ§;0@§anIB%rEas&inc$b@n;rQQ§p9%BS &bééﬁ&fﬁ@rkﬁﬁdtpé F&@%%ﬁ&?tnent

iC
can be subdivided into the subtasks eed”, "support®, and "guidin The
f eed dedsck vadooriding i thwe daweintd bt st ntdver tdska ofort f eed” and
"guiding". The task of gentle "support" is, according to the invention,

Further, the treatment chamber according to the invention
15 comprises at least one feed device with at least one catch for
the controlled feed of the substrates within the treatment
chamber. Regarding the importance of a gentle and controlled
treatment, reference is made to the aforementioned
explanations. The task of the transport which is comprised by
20 the treatment can be subdivided into the subtasks “feed”,
“support”, and “guiding”. The feed device according to the

invention has the task of “feed” and “guiding”.

The task of gentle “support” 1is, according to the invention,
solved by a further element of the apparatus according to the
25 invention. For this, the treatment chamber of each process
module comprises a treatment surface being substantially
horizontally arranged in a treatment plane and being designed
for the formation of a lower fluid cushion provided to support
the substrates without mechanically contacting the treatment
30 surface. A treatment surface according to the invention has
outlet openings through which fluid can be emitted. The exit
openings are thus pressurized with a fluid having at least
slight overpressure, and which normally is a liquid. Due to

the emitting, a stable and more or less thick liquid layer



solved by a further el enent of the apparatus according to the invention.
For this, the treatnent chanber of each process nodul e conprises a

t r eat mentWORPT0AIE83ei ng substantial ly hori zontal |y arr aR§GEEPRHOAQISHEAt nent
pl ane and bei ng designed for the formation of a lower fluid cushion
provi ded to support the substrates w_.thout nechanically contacti ngﬁt he

t r eat ne ?V%]u?}?%c%r? WEr EAEAERERS UPHELE Cacc TG tiHe Fhveht Vont hag-

outl et wopeni ngsuidrokghr WaiighofEyi dhean e remitt edhy 1The, @ th gpeni ngs, are
thus pressurized with a fluid having at |east slight overpressure, and
whi ch ror &ty dud ag v qdedt 1Bueneonehe ewit¢¢ ng.hea suablog tandndor éwbrh| ess

thick |iqui evel aps h re nt surface., According.to th

i nvent iéolﬁ{,{ﬂﬁ%@?ﬂ%u%geﬁgyeﬂiipgg%t S&%%ﬁs%% tst rat e?hﬁ'hisél%aslts%tﬁap%aen% in a
par bi cullardey gemnhbetnmenmer mesihaca dahia ysuppotbcandg(w i htsienmut ¢ aneousvé eed)
al so the transport of the substrate take place w thout any nechanically
cont actiTff Bt the SPELHEEL | VeCTTEAt MEnttCsur f e T ACESt dPRGOES & br ef €1 ¢ ed

enbodi njfa r 48 appaEAtds accor ding to 4hs,d pvent hon fur t her copprises a
further surface being arranged above and parallel to the treatnent surface
and beifny tdesi grsed faore t e iffor mattirengefl anbapper afilui dacasheon. téurtiher

the praces ul e t he apparatus according to the invention conprises at
| east gtnreea rnlgg\?ncejC cﬁ%ﬁ%ae?ebgpﬁg%seelpn a %al??%crgn the ttpé%t reht'e ﬁgﬂb@?a‘?ﬁj
having udare f@lhenentissHian t he feed device, provided that the drive el enents
are not already entirely arranged within the treatnent chanber,

particul arly as integral conmponents of one or several treatnent surfaces or
of the Eiuitté%aq' Well'§ s S?C?ﬁéng“ﬁélﬁﬁ& Of n"iheRBRF 2% S 0f CESFFeSFordi nghe
enbodi nBAts fort heorapPalad use aceoLdi pdet artihe ipvemtdon.e the diive el gnents
of the feed device are thus arranged outside the treatnent chamber in a
separ atfgcandtlopt topakhgngi rdebieedrive bhanber .ddive hé semaytsi tfoganttoe

feed device, provided that the drive elements are not already
15 entirely arranged within the treatment chamber, particularly
as integral components of one or several treatment surfaces or
of the lateral walls of the chamber. 1In the context of
corresponding embodiments of the apparatus according to the
invention, the drive elements of the feed device are thus
20 arranged outside the treatment chamber in a separate and
optionally rinsable drive chamber. In this way, it can be
ensured that abrasion of movable parts such as bearings and
guides cannot even enter the actual treatment chamber from
which 1t could only barely be removed again. Undesired
25 particles are removed from the drive chamber as well before
they enter the treatment chamber, e.g. via bore holes of drive
shafts or the like, by the rinsing according to the invention
with rinsing gas, cleaning liquid, or, particularly preferred,

with water.

30 As already mentioned before, the treatment chamber comprises
at least one device for the controlled feed of the substrates
(herein also briefly referred to as “feed device”) with at
least one catch, so that the apparatus can ensure the gentle

and controlled feed of the substrate being necessary according



ensured that abrasion of novable parts such as bearings and gui des cannot
even enter the actual treatnent chanber fromwhich it could only barely be
removed aNQi2A10/14/BEsi red particles areSrenoved from t he PETIEPROISMHSITEr as
wel | before they enter the treatnment chanber, e.g. via bore holes of drive

shafts or the like, by the rinsing according to the invention with rinsin
gas, cl'eaniiigy f?&E?H}XBr,gﬁﬁ??é&ﬂgaFPytﬁﬁéf W%QleMTrFQ&ﬁe§EQQ$d%Y%%%dy °

ment i onegh befor grokhectr eah mest v chamberepid ses, atynlgast, one deyice for
the controlled feed of the substrates (herein also briefly referred to as

"feed déVitergninidhiat Feasidsnebehted) so fart dhelappahatusi@ah énsure
t he geqﬁ&gﬁgndﬁg&grgghgg fe %ﬁc&he¥§8b§§r te, %gngaﬁgc§§§%§yo%ccgggingto
ccor

t he inventi on. ing to the invention, is feed device tan be provided
in Sevendlsterdodi nents, wherein a general differentiation is made between a
feed device that acts from above, frombelow, or fromthe side onto the

edge of, the substrate. According to.a first enbodinent, the feed device,
i ncl udi’fg 91 H 8ast %ﬁéséai%ﬁk0$ Hranddd abovd R CFeat MRt UPHANe,

and thei wateh (€83t snér carendesisgned an e@ucafboaz_emﬂfbertﬁér@@mérh@dﬁggﬁepf the
substrate to be treated can be contacted by their respective end(s) . In
the comEkttivf ¢Hieh enbodi fredt, arhedPeédngevilde scah IFe rdewighethas @he

separ at ruet I t, or_as i nte | . el t of opt,i ona
FUrher LT 6at ront Cstr T age bei 16 B oasnt™ Bbovefhaot FogtASnEaUP act Tor the
f ot frat s efc@anvauppet ($) ui th culséi onnt Provibded htikatentdhel ifreedt ,deaH € ef ésd

designed as a sgga ate structural coggonent, the further treatnent surface
p t

pr ef er &1+ Has® °f GFSEAECEt q%eadt SBRBTCAT ci "SY THER [t HOTSAHE an ©F
per manend | ya contraciythe substdat e edge,,durding dds transput through the
treat ment chanber .
surface being present above the treatment surface for the
formation of an upper fluid cushion. Provided that the feed
15 device 1s designed as a separate structural component, the
further treatment surface preferably has gaps for the at least
one catch so that the same can permanently contact the

substrate edge during 1ts transport through the treatment

chamber.

20 According to a second embodiment, the feed device, including
its at least one catch, is arranged below the treatment plane
as an integral component of the treatment surface for the

formation of the lower fluid cushion.

According to a third embodiment, the feed device, including
25 its at least one catch, 1s arranged parallel to the feed
direction and lateral to the treatment plane as an integral

component of the lateral wall of the treatment chamber.

It is clear to the one skilled in the art that these basic
embodiments can be combined according to the invention with

30 each other, depending on the actual field of application.



According to a second enbodi nent, the feed device, including its at |east
one catch, is arranged below the treatnent plane as an integral conponent
of the t r¥aRAHSBIrf ace for the formafion of the | ower PEM{EPAOI0{48FFitdN.

According to a third enbodi ment, the feed device, including its at |east

one catch, i .arrang?}% parallel. to the feed direction and lateral to the

t r eat ment-plahed a5Can Ent'egrdl - Bhporent 8f HE 13Vl SHAPF LB EheCan

treat et chambeeq ldod sogh@an,itie the sangiski lhed brctheant, thaty thgse
basi ¢ enbodi nents can be coirbi ned according to the invention with each
ot her, tpendngcon Whechcieal prefdroblapptécaesbanAdcordnngced-t he

i nvention, each of the above enbodi nents can be realized not only with a

si ngle,.bu r y Wit d LC i st_.pre b r
desi gneI i%l%%t ?%gi&ggltn Oﬁhe%c%ﬁ%%éfgofggﬁg %@8\\%1&@%{? etnrﬁeo |erer€r£3%t %jg}fﬁcégf eed
devbce is tterefDres dest ghpteds as separsdeasdtalict sit alcconponeatmpoedet abl y

t wo- part erein each part has at |east one catch. The multipart design is
parti cuﬁ%ﬁ,%rar i?”é%l_%%)r%dv‘%?ﬁﬁéaug?c&hgﬁré:e ald % r %n(f‘?%h%l%%?s are

sw t chethong, af 1 ©5 ranatbegnand the ttiteatmant hanbers exceedd-£Lbakn
mnimum |l ength. Anulti- and in particular a two-part feed device is al so

necessatiyewhenve el nexeasupsir ahembhar| age fsed ool tdiee t eat reatothanber
whi | e tmdrpﬁﬁg' gggawgﬁgeg%%ﬁabge t '44?9@% tially Logated in {n[ee& rgat ment

chanmber. The nultipart [ t he feed device means a consi sts of
at 1Deastultwo- assetbliires pahitdlrusubst ant ikablyafrtl f fkebddeatircak t asksalibus
havi ng a substanti al | iq)leenti cal design. The npst essential difference

bet weer* e’ 554k s Wkge‘{hgi pOSHth ofPRG A “Ehe SPAtéri BF of efheltteat neht
chanmber:. ddstaldy, ongupart of i 8 Muktipapt-cfeed dewi ga wild. be arranged in
the entry region of the treatnent chanber, while a further part is |ocated
in the cexittialdgi onaofattete timeatfrent tehahbent Acberdengl yThe henoheipart

design of the feed device means that it consists of at least
15 two assemblies which substantially fulfil identical tasks,
thus having a substantially identical design. The most
essential difference between the parts is their positioning in
the interior of the treatment chamber. Usually, one part of a
multipart feed device will be arranged in the entry region of
20 the treatment chamber, while a further part is located in the
exit region of the treatment chamber. Accordingly, the one
part 1s used primarily for the feed of the substrate in the
entry region, while the other part is used for the feed in the
exit region. If the process module comprises several treatment
25 planes or treatment tracks, one or several individual feed
devices can be provided for each of these treatment tracks.
However, 1t 1s preferred to combine the parts of the feed
devices as far as possible, which is always easy to realize
when synchronized treatment and transporting on parallel

30 tracks 1is desired.

Alternatively, the above first embodiment comprises a single
part feed device as separate structural component, which is
preferably arranged, in respect of the length of the treatment

plane of a treatment chamber, roughly in the centre of the



part is used primarily for the feed of the substrate in the entry region,
while the other part is used for the feed in the exit region. If the
process Y@V E8WHri ses several treathtent planes or tr @&THFPAQI0{00Hdks, one
or several individual feed devices can be provided for each of these
treatnment tracks. However, it is preferred to conbine the parts of the feed
devi ces® @& f ar'as Shble WMl Ray $C8Ey UG S e4PF26 ChheR T the

synchr onj zed (4 £ pat geRh cand plsians ROy amdpar altel jtrackspis Q@%E?ﬁgd
Al ternatively, the above first enbodinent conprises a single part feed

devi ce G3leseparhte ditr uct uthhscorponed , tikicchliss peefeeablagrar cangedt in
respect t h of, the treatnment pl.ane . .of. a tre t chanber
roughlyt$% t gx%én e %Fgfhegéhéyslna%rd%$et5“ﬁﬁgwénfbengg on?%%ﬁ?%%Nt
conbactpbind he catch (es) to the substrate edge, these are preferably
designed telescopic. It is thus ensured that the catches can contact the

substrate edge almaysagt t he height of the treatnent plane . According to

the i nvemiGon"@acty part of "W hutth pari® Feeladévi et conpriléd®adat ches

Ther ei njeac&or dhmgrt 9t heat BMEBt i @Reranhy the Galiches arend n; ghiget sgont act
with the substrate. Further, the catches are designed and arranged in such
a mannetnthathehecsupst ¢ ateg ccahnal S et gapdéedcby whem the oshlest weres,

each p he | tipart fee evj ce. es t only for the feed of the
substrgﬁi%f%eu s fSrB%l?tSeepSi ngrghe&%%%%of She Sdteesd t §"path“t'hrdugh
t heot r eatrment chhanbelie Eachtpatt efknaaore- ber guilddparyt freed. devi cendpes

not require lateral limters or end stops, so that the aforenentioned risk

of i npui%i%e |ads BAFL Che 'Siibsttatedst nbEPr €8EAFS &8 WM - expl i ned
her ei nafd.erend nctbg eontext §Hb§ﬂY%t%QOW@h€'5§an@grSQEQEQn§”qgginPPg@kthe
feed device preferably has, as integral conponent of the | ower
of the same on 1its path through the treatment chamber. Each
part of a one- or multipart feed device does not require
15 lateral limiters or end stops, so that the aforementioned risk

of impulsive loads onto the substrate is not present, as will

be explained hereinafter.

In the context of the above first and second embodiment, the
feed device preferably has, as integral component of the lower
20 or upper treatment surface, a multi-, and in particular, a
two-part design, wherein each part comprises two catches which
are arranged parallel to each other and, preferably, in a
certain distance to each other. Also here, the one part 1is
arranged rather at the entry, and the other part is arranged
25 rather at the exit of the treatment chamber. The respective
catches of the parts can be extended from the treatment
surfaces, thus contacting the substrate edge, which preferably
takes place 1in a synchronized manner. The catches can be
retracted into the —respective treatment surface after the

30 intended feed has taken place.

In the context of the above-mentioned third embodiment, the
feed device 1s designed as 1integral component of the lateral

walls of the treatment chamber, and therefore two-part (on



or upper treatnent surface, a nulti-, and in particular, a two-part design,
wherei n each part conprises two catches which are arranged parallel to each
ot her andVOpPW¥ @Bl y, in a certain-dildtance to each ot REX/EPANIH0IdF e, t he
one part is arranged rather at the entry, and the other part is arranged

rather at_the, of the treatnent anber. The respective catches of the

i h
parts éﬁﬁt%eségé% ded St (R ST dat hent’ shiffacas cheRusatomact i hg Ehe

substratg: edger y Waireh pnef erabhyctakes Jl@acesbn @ syneheonized Jmanngk. The
catches can be retracted into the respective treatnment surface after the

i nt ended ¥ etk tras taken praceh | preferedbavextloh t He ksoves emt i ohed &hird
enbodi : jce is designed as integral conponent of the
R S el

| at er al ment chanber, and therefore two-part (onboth
sides) . A s explained before, the catches can be extended laterally from
t heSr edpeotidiengat b soet hatveirheyrgonttaci st heesubstratid aedgee WieThcity

f b I t gkes .place in a synchroni zed manner. According to the
P;Seﬁ[?5%Yt€%82§e§re%é%ﬁe&Qﬂﬂﬁst 9&?05??968F1WﬁeﬁﬁiﬁjQﬂﬁ?ﬁFkﬁﬂn?%“in

the respectipyestead diregthomn cannbe radiiist ediin SHGhe Az FBHRNEr, itthat ;i n
cooperation with the flow velocity of the fluid cushion, this results in
t hat tHel®Ub%etatetyvs opertaneht iydpresbégnagdimist rheutas chn( édatof thhe

feed devi,c that it i ef voi ded. t hat .t he substrate parts in
an unc%ﬁ%éﬁﬁ%ﬁ%ngﬁn %E?%gﬁﬁgﬁg 5%%%ﬁ%3$ %f%éﬁc%%g.c ﬁcéﬁ 55 f%gdgﬁ%rally
destri beeddi sjethes t erso of t@ahol dingidi r ecteiretdre deficietkd | tHde the

foll ow ng, the hoIdin%Edirection is to be understood as the direction of a

vect or TBpriesert i APt heS sdh 6 tHESE Vet iGis TRt pbr Ak fh6mGrieh or

respectinee catehedn thecophane +of Jde subsirale-Lovards;the eentre of ¢
gravity of the substrate, as being depicted in figures 7Ato 7D. Figures 7A

and 7Caschehdticafilyeshownaitsoplefined: in the following, the holding

direction 1is to be understood as the direction of a vector
15 representing the sum of those vectors which point from one
respective catch 1in the plane of the substrate towards the
centre of gravity of the substrate, as being depicted in
figures 7A to 7D. Figures 7A and 7C schematically show a top
view on two exemplary arrangements of a substrate 22 and two
20 catches 10, wherein the vector of the holding direction h is
also depicted. Thus, the holding direction h always points
from the region of the substrate edge onto which the catch 10
acts to the centre of the substrate 22. In the case of several
catches 10, the holding direction results from a vector
25 addition of the according individual unit vectors. Thus, the
holding direction also gives the direction in which forces can

act from the catches onto the substrate.

Figures 7A and 7C also show exemplary vectors of the feed
velocity Vy and the flow velocity V. Figures 7B and 7D show
30 the according vectors in a polar coordinate system. The feed
velocity Vy, i.e. the speed with which the feed device is being
moved, as well as the flow velocity Vg of the fluid cushion,
can have a component in direction of the holding direction h.

If the holding direction and the according velocity component



view on two exenplary arrangenents of a substrate 22 and two catches 10,
wherein the vector of the holding direction h is also depicted. Thus, the
hol di ng AWPBIWIEA78A al ways poi nts fromzt he regi on of th&CITEF0QIB4Edge
onto which the catch 10 acts to the centre of the substrate 22. In the case

of several catches 10, the holding direction results froma vector addition
of the%ﬂﬁxﬁé%?ﬁf??iﬂ%iﬂhﬁ?cﬁﬁ?t(gBEPoP§.eTﬁus}Wtﬁ?quﬂ%ﬁ%goﬁi?%%tf%%dalso

gi ves the gl regtvond newhids o cesy can actnd rom dhe: cat Ghes, ont ont he,
substrate. Figures 7A and 7C al so show exenplary vectors of the feed
vel oci tBPaAL afRl $hent| dW vgtoci eyeVEOUFtgures rER tarwd  VPushowst Ive caccon di ng

vectors I r di nat .em . The feed velocity W, 1i.e. the speed
Wi th whis (?%Sgeof%édg%gv?%%ai 3@%%5?%3%%31? YI9REEE 8 Bnd iw Vel et y VF
of the 44 uiltk clishiioneloanthave ancompeneniow nedideictyt on ofn thieyhel di ng
direction h_. If the holding direction and the accordjng veloci%y
conponéiittr &P derdtiScal fyOut F8cCEIPCEGER a5 %. §. N9¥athe’cagédbs tiHe Flerd

vel oci toe M4y, fi guras A and,dBhentihe,yglogid yt}@&”ﬂ%ﬁ%%g“%i&&ﬁ?&? ve
sign. If they are counter-directed (such as e.g. in the case of the 1 ow
vel oci tht sVEAmpdriegur eisr 7 lahich 7 Bl msctwedrt jas 2dweo feed velocity W and the
flow velocity VF in figures 7C and 7D), the velocity conponent has a

negat i ign., I f t vel acity 4 irecte erpendicul ar_to t.he | di hg
direct¥§ﬁ$%%%§ﬂ@&np€ﬁ%n?ei% H%5%§%gé%i§%ch§n‘$§fzég%W FéP€%§H|38?t%€ f eed
veloci thheWwsf andd t heshliow velrodid ycWbraf nhbedf liwi da ctisbtonigan fa@ise in

coordinated in a vectorial sense in such a nanner that the conponent of the

feed vel ty W@npﬁrh6fﬂ?%gtﬁfréﬁfm%ﬁ“%whe%ésfﬁﬁé E%%%oﬁ@ﬁ?céFYpH@ fHow
vel oci o 1V rnQf dihe I iuird sushicon e haldi e, di reet{on. £ Mo hepmtically, this
can be expressed by the condition W h > VF h , i.e., the scalar” product
of theofectbrs bfuithe diedd el dei t hovdiand dheehol di ng M trreotd il Inust
with r%%%gjééhtgg g&ggésggd by the condition Vy € h > Vy e h, i.e.,
15 the scalar product of the vectors of the feed velocity Vy and
the holding direction h must, with regard to the sign, be
greater than the scalar product of the vectors of the velocity

Vg of the fluid cushion and the holding direction h.

It 1is not preferred, but also not excluded, that the flow
20 wvelocity of the fluid cushion has a component which points in
transport direction of the substrate. Without the feed device
according to the invention, the substrate would drift in an
uncontrolled manner in direction of or with the flow, so that
no precisely defined period of treatment of the substrate
25 would be achievable. This situation does not change even if
the feed device transports slower than the component of the
fluid of the fluid cushion which ©points in transport
direction. The substrate would depart in an uncontrolled
manner from the catches. Only if he above described condition
30 is fulfilled, a contact of the respective catches with the
edge of the substrate 1s ensured at any time. Only one
circumferential edge exists in the case of a round substrate;
the catches push the substrate preferably in its back region

in transport direction. The back region is the region of the



greater than the scal ar product of the vectors of the velocity VF of the
fluid cushion and the holding direction h . It is not preferred, but also
not excl MNMEAVIYHATB7t he fl ow vel ocity df3 the fluid cushi BRTHR3018/08BAponent
whi ch points in transport direction of the substrate. Wthout the feed

to the invention, the sug§trate woul d drift in an

devi ce accordin ,
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definediperiod of trneat nentyofidde, subst atenwaul ¢,.he achieviabl e, This
situation does not change even if the feed device transports slower than
t he conpoifeTRCBF tRereruidnof afHe fldisd ddgkiueh whileh poimise i nofrahkport

directi T u d wgu!d rt_.| controlle nner fromthe
catcheégﬂ%%E€§%$ Egbég%ge esc??gg 53%%? |3%pigﬁfdﬁ#ﬁIﬁ%g?ea'cgﬁ%ag%eof
t he5Sr espent | wef cat chestwirtdultshe edgehof atshe subspratecihisaensusedsataaay

tinme. Onl.y one circunferential edge exists in the case of a round

subst r at' €St vat thes Spudhe ther STbStrat e "Bt e¥ 51§ i ATPEs ke r egi®n in

transpodndi r ecti-afspdhecback ineginm i$ £8€af@@i9ﬁrgﬁgﬁh@%ﬂgﬁa hich points
in direction of the entry opening and is defined in that a cutting plane
whi ch it qer pepdiéabanato Pk tisr as porandpeect Honeghdonung nt Hrtoughwa he

centre of, 1he, substrate divides e round sybstrate Ln tyo halves. lp, the
case of a rec?angu ar, “such as, 'in paﬁflcd?ar, a square substrate, Fheis
préber reefhdtat subleravieewednfir omhabovedgehe sanme hs tdcanspardedpyhi tiee bei ng
rotated through 45 degrees so that its diagonal points in transport

di rect iGHECNGF tﬁFgoﬁag?gat¥hpE?ei§Ib?%VFd%U Whi éh TE" 1ot atedoBERNAd the

centre «ofc t heysquate. substdahe. and: whase edges, can, be egntacted hy the

catches according to the invention in a manner according to the invention.
Of coursestinatiss avsecpossibl e atla geanspoa ta Al substiaat ethhi chh i sbdgned
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drifting-o
15 of the substrate from the pre-determined track if the static
friction between catches and substrate becomes smaller than

the cross flow components, which can develop e.g. due to
transport related flow separations, and which can laterally

act onto the substrate and attempt to push the same off-track.

20 Further, a device for media separation is assigned to at least
one of the two entry and exit openings of the apparatus
according to the invention. The media separation is therefore
arranged in the region of the entry and/or of the exit. The
media separation alternatively serves for the separation of

25 surplus treatment liquid from the substrate when leaving the
treatment chamber, or for a gas treatment of the substrate
surface. However, the media separation or gas treatment can
also be provided for the removal of undesired treatment
liguid, or for the surface modification prior to the entry of

30 the substrate into the treatment chamber, for what the media
separation must accordingly be arranged in the entry region of
the treatment chamber. In this way, a contamination of the
treatment liquid which is provided in the treatment chamber is

avoided, or can at least be reduced. Summarizing, the media



of the substrate fromthe pre-determned track if the static friction

bet ween catches and substrate becones snaller than the cross flow
conponent¥O 201V ¢h78¢an devel op e.g. duéét o transport rel RCEEPROIGRO3IS43
separations, and which can laterally act onto the substrate and attenpt to
push the sane off-track. F%rther, a device for nedia separation is assigned

to at |EFITHNECDf IHE ot 8ht r3F and B Gpefif ngs of FHe Yappardtds °Ff

accordifgi1 o tdéecvjé‘é\fﬁntihaﬂviﬁﬂ%1”E?E@c§§_earx%&&?ﬂe&5_51{1@/&\‘ oree ,ar panged in
the region of the entry and/or of the exit. The nedia separation

al t er nat sl yerfervest forsuhet separationces - surplus treatnment liquid from
the substrate when | eaving the treatnent chanber, or for a gas treatnent of
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chanber, for what the gedi a separatifn must _accordingly be arranged in the
entry region ¥ttt hePfPEEthent Chanbeta® | n CEHitS -way> 1 ¥ Cont Ani fatSTon ®F t he

treat mty i dihah Wheh isrovidad dids thent reatient ebanber sirs ayplded, or
can at |east be reduced. Summarizing, the nmedi aseparation serves for an
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and/ or ; e f .t trate surfaces. al read
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Since in such an environnent any contam nations can quickly result in
damageLB U | (et phct PER o e Hrioduet S, St Bl s pIogt érfflet aeotdifg to

the i nventi o tRatwh he dopt erjor ot thetreatmept chamber.is seal ed agai nst
the exterior, except for the openings (the at I'east one entry and exit) .
For thitsit passioveanttiodsnkhbadsf ronch heesar te .suchtas epgovtiheéousagé of

seal s, treatment chamber atmosphere of high purity protective gas,

15 and/or the pressurization of the interior of the treatment

chamber with a slight overpressure, come into question.

According to a further and particularly preferred embodiment,
the treatment chamber according to the invention has a further
surface being arranged above and parallel to the treatment
20 surface and being designed for the formation of an upper fluid
cushion. Accordingly, preferably two sandwich-like fluid
cushions, and therefore, two treatment surfaces facing each
other and enclosing the treatment plane are present in the
treatment chamber. In this way, the substrate 1is gently
25 supported on Dboth sides, wherein the substrate has no
mechanical contact with one of these areas in this embodiment
as well. A contamination by falling down particles is excluded
to a large extent. Furthermore, the substrate 1is held and
transported more securely by the support on both sides.
30 Furthermore, the upper fluid cushion also allows for a
targeted distribution of the liquid onto the substrate
surface, or for an additional effect of the liquid e.g. by a

relative motion.



but al so active nethods such as e.g.
at nosphere of high purity protective gas,
interior YO 22HE4PBEat nent chanber wi-t A5a-sl i ght over pr eZSHER2018600543 nt o
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treatment chanber according to the invention has a further surface being
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In the case of the presence of a multi- such as e.g. two-part
feed device, the upper treatment surface would accordingly

provide several such as e.g. two gaps.

The number of gaps 1in the treatment surface(s) usually
corresponds to the number of parts of a feed device according
to the 1invention, as well as to the respective number of
catches of a part. The gaps run according to the movements
which the catch(es) must perform, and, in the case of at least
two catches per part, they are aligned substantially parallel
to each other. According to a preferred embodiment, the gaps
for one respective part of a multi-, such as, in particular, a
two-part feed device with at least two catches, are spaced
apart from each other perpendicular to the transport
direction, wherein, in the case of a two-part feed device, the
respective distance 1is particularly preferred different in
such a manner that a contacting of the catches of different
parts 1s excluded. In particular, this 1s necessary 1f the
substrate shall be handed over from the catches of a first
part to the catches of a further part of a multi-, such as, in
particular, a two-part feed device. Accordingly, the gaps for

the catches of a multi-, such as, in particular, a two-part

al so anot her device that can provide

urd emtting outlet openings and serve



that a catch which operates from above can, on its way in feed direction,
al ways securely contact the edge of the substrate. In the case of the
presence WP 2810M4587- such as e.g. two-lpart feed devi ce, PCREPEHOOPISHF eat nent
surface woul d accordingly provide several such as e.g. tw gaps. The nunber
of gaps_in the treatnment surface (s) usually corresponds to the nunber of

parts of% feell devi E&Cadddrdidry td' t heSi AVBALIEAT a3 Wel9e &9 t1° t hlech
respectd vehwaher tahccal chesmifcrd part chdhe-gapse & un aceQkdngnto the:
novenents which the catch (es) nust perform and, in the case of at |east
two cat@hesperipar parthey sarexal igadd Jubstlamt icalsey Plar al Iseinale emght
other. Accordifg,to a preferred enbodigent  the gaps for one respective
part of a multi-, such as, i particular, a Fvvo-parf feed deVice With at
| east tpwe atabies, atar eespacedoaparthbeomreagh cotiherd perqendicid &tcd ot he

transport direction, wherein, in the case of a tw-part feed device, the
respect§dE dPSPERcE’ S Far ticut S SP P lef ELFEG tdirr T er®ht 1§ n t&Gchcal Fanher
that a gontactimng ofpihescatshes;af cdififerent (pamt ¢l %@%ﬁ@%ﬁ-of Nthe
particular, this is necessary if the substrate shall be handed over from
t he cattgheestisinta fhegbeparint ordee cab clesswfe aaf rddier ppastibdte aeaml Yi -,
such as, in.particular, .a twa-par eed device.. Accordi ngl t he gaps for
the cat'che: tgona F#jl t9 -,feguc nag}lgisfﬁrsgﬁi cutar’® aaé)%n%%?%?%%dl evice, are
arrangeti dunridie 4 eatarenscShef agectspskp suchiiaenanner tdhatha £ont acéo of
the catches of different, but cooperating parts is excluded. In the case of
a singl'€'3fart¢ e8P aevRER, CPRdEFentRML 062 tHET onts etea®pdbdpferar as
preferabl y, atsiigast two catches are provided whose distance to each other
varies Intransport direction. While the catches are further spaced apart
in their position at the entry of the treatnent chanber in order to ensure
a nost Apossidilre eatby recemtdon oflarfed presebsedat egmbodisentdvant@geous
if the

apparatus according to the invention comprises a device for
15 emitting treatment fluid onto the substrate side which faces
upwards. Accordingly, treatment liquid can be emitted from at
least one of the possibly several fluid cushions, so that the
substrate 1s simultaneously supported and treated by the
according fluid. It is also possible that the entire treatment
20 plane comprises several and separately feedable fluid cushions
of which some emit a treatment fluid, others emit a neutral

fluid, and yet others emit a cleaning fluid.

Preferably, the treatment surface which forms the lower fluid
cushion and the optional further surface which 1s optionally
25 provided for the formation of the upper fluid cushion comprise
rows of boreholes which are respectively arranged mirror-
invertedly parallel to the feed direction and which serve as
outlet openings. In other words, the rows run parallel to each
other in feed direction, and they are evenly distributed on
30 both sides of a treatment surface. The boreholes are located
in the treatment surface of the fluid cushion. Preferably,
they can stand vertically in the treatment surface, but it can
be advantageous 1f they have an inclination 1in or against the

feed direction. This inclination produces a flow in,



di stance of the catches decreases in direction to the exit, so that the
substrate can be fed out fromthe chanber as far as is possible. According
to a partWORHYI4)83r ef erred enbodi nentl,” the appar at us a®ESEXRHG/ 003543 he

i nvention conprises a device for emtting treatnment fluid onto the
substrate side whjch faces upwards. Accordingly, treatnent |iquid can be
em ttedPF IO AtV eA5t e 6f t4#R Pudsi by s’ég%’{%ﬁ’oﬂ ui% FErHi%ns, W86Chhat

the subsirate Lavshruhtangous! y-csupRertedand A reated, by-f hesageprdi ng
fluid. It is also posSible that the entire treatnent plane conprises

sever al aamdn sepahat elnafsaegabl éifeardogushirons ofonheclusdmg eni tegure

treatne fluid, others em neutral_fluid, an et others emt,_a

cl eani n%é?"r%?% %fef gﬁ%bl ?}lgtsﬁéagﬁéc’at mSnt UCswfluerfaccae iich $'or &Y he" 1 8%er
flubd cushi odu Bandl ¢ heiopt icoral ddd hethstr f ace swbivch fiess Optivenabh y provi ded
for the formation of the upper fluid cushion conprise rows of boreholes

whi ch ar@'respetctively APEENGET 1R rdr i Aver tedIdr Sgareal 1 el o HEC Feed?

di rection,and whi £h- 885 ver fs, oub ket opentngsy 18,0t Dek Wordsqsthe rows run
parallel to each other in feed direction, and they are evenly distributed

on bot e&3dast ofn gofr edineamty st ¢ aced - JThey boprehehésaare .| dgbateetin the

treat mentmesugfcgto{)ft he f.luid cushion. Erefer bI%, t hey can sIandd
vertical1y i A the"t Péatnent St face. buf tif Eant B8 FdVartageotss 1t Réy
have am i pshinatienrepres a@gawnstrihedeedi di negt benprifiisiddctifat £ pa
produces a flow in, perpendi cular to, or against the transport direction,

whi ch CiF & v it dgedus 2R réer thai i casesI L W19 oW whi EROMs T rect @Ry
agai nste the transport di rectd oneseryes £, ' gaﬁéecyégpgemﬂ%yﬁ the

substrates to the catches at any tine, particular In‘the case t a slow
feed notironllor,, tenpervarkd yprnoifleed tmetti omhat fabhdi suddsioredac&urdhey nor e,
a reven&s-gﬂéeg%ggngkggl?Lm}hgtfigggtc%%%i%23%&%%d%h?cge%giggg%gOQxf a
15 highly porous material and which e.g. 1is made of sintered
material, and that further, one common or several separately
driveable media inflows are assigned to the boreholes or the
at least one region of highly porous material. In this way, it
is made possible to differently feed certain regions with
20 different media such as treatment, transport, and/or cleaning
fluids. The treatment surfaces for the formation of a fluid

cushion can e.g. be designed according to EP 650455 Bl or EP
650456 B1.

As already mentioned, each of the at least one feed device or
25 each part of a multi-, and in particular, a two-part feed
device, has at least one catch. Preferably, the apparatus
according to the invention has two <catches which are
particularly preferred identically designed. The parts of a
multipart feed device are preferably arranged above the
30 treatment surface. In the case of at least two catches it 1is
preferred according to the invention that these are arranged
perpendicular to the feed direction next to each other in a
distance, meaning that they lie in a common plane which 1is

perpendicular to the transport direction, but that they must



of already cl eaned-away contam nants. However, the sanme effect of avoiding
a re-contam nation can be achieved by a forward-directed flow. Further, it
may be pry¥Qi2d¥dI4518at t he borehol es havé a lateral tilt, PEESRRYOMPSHh a fl ow
to or away fromthe centre line of the treatnment plane, respectively.
Finally, it ma rovided that the fluid cushion according to the

i nvent 'O h&&C 5ESEI”é sY BRe Fedi offhi chl cBRSPELEtdP A RS YW igti biRl Y

mat eri alnandawWhhel & g rd sypmge 10fe sipt ef edmmkerial 1and, that fusther, one
comon or several separately driveable nmedia inflows are assigned to the

bor ehol@glsdtsttﬂte catcdrealstnaoney r egfi orc@fodighl pdrmfs et erti alin | nfedd s
way, |t p di ferentI feed cert i wth different
ecrEBldO% g?r?é]? ]?O%g R Catc nd/or” cf ednr ng ?F??d %Thaerrt T'ERt frent

medi a su as tre rans ort,
sur faces ffierudlhe boreati Qﬂrofev@nfldolrhéi cushironaganherg. Ebae:tdeelagaad can
according to EP 650455 B | or EP 650456 Bl . A s already nentioned, each of

the at N1%¢%st Sofie f&ed Odevicad dPeBadh PHi%2 ofons malt i 1E5 afdidm partitdtar, a

two- pard, fiegd 1dgvi cevchas atoheast oneLgateh. Rreferably,gqt h@heeﬁarﬁys
accordi ng to the invention has two catches which are particularly preferred

i dent i caldiprdekitgned. cThaopardtas: df . ameth@yathet eEl:iedemS@ebalye preferlabl y

arranged t%ove tttne treat mentrsurfac bnt ? case q% | east two cla‘teches
is pre erred’accor & ng to thé i nventioh that cfhedd arh§ aﬁ?%tﬁge

peI@endﬂ@d{e&ﬂ’t t aviide heedsditmeat i e nextet @ .gachhotfiefed Naa dinst ancesd
meani n that the lie in a common plane which is perpendicular to the
transp El]i“?ecqta’lnt?n KBUETERAE St hey frudtnot thecessdr | PYTBRIPRCA  vertd al

ori ent %tal&n ; IDF 6, Y egiSelhe t‘ftf E%%Qe% Rief exably, te Fi}e%lerlll oSy doatt whi ch

the normal consi sts exceptiona conponent s e
di rectiidms. rHeereforen the batcc}xhe:sgaroel plrce:faexableydgmtaadr angedvebliitquel y

Offsetf%%dewg?rggglggte%a%%%&%,arl%gcgrg§é%?e8?nthis contact engages

15 symmetrically to the substrate; however, a feed can also be
realized with an asymmetric application of force. Therefore,
from the substrate’s viewpoint, a pushing force preferably
acts on the same at any time, whereas from the viewpoint of
the 1individual parts of a multipart feed device, a pulling

20 motion 1is possible, namely in particular if a part of the feed
device being arranged in the region of the exit contacts a
substrate at 1its rear which is still located in the middle of
the treatment chamber. However, the forces acting onto the

substrate are only compressive forces.

25 In order to prevent a collision of catches which are
subsequently arranged 1in transport direction, the respective
catches of the parts of a multipart feed device being
comprised by a treatment chamber are spaced apart parallel to
the feed direction and arranged in such a manner that a

30 contact of the catches of adjacent parts is excluded, 1i.e.
that they do not collide with catches of adjoining parts of
the multipart feed device. 1In other words, the lateral
distances of the respective catches are dimensioned such that

subsequently arranged catches move either 1in between the



have e.g. V- or U shaped bifurcations at its end, so that optionally
several contact areas or points exist which are assigned to a common catch
Furt her noW@,20tM5186ssi bl y several cat dfes of a part arePpildPeIg0P3p43ri ven
by the sane drive elenent, what neans that they are e.g. arranged at and
noved by the same kinematics. Due to its catch arrangenment, each part is
thus sHAHIAE 1D CORFact™ t REC8HHst Yt ® pPefedabtylat tot st#ear ey nthes

back region }ocated gdge and {0 goves it dnpdeed,digection. Particularly
preferred, this contact engages symretrically to the substrate; however, a

feed can also be realized with an asymretric application of force.
Ther ef dtag;t et he BUbSEraee’ strewsdiaites aaprusheagohedceopr éfigraablydact s

on the,s ny ti rLeas the vie int of the individual parts
oF &I B Y e L BB MG AR A DO SYROLOL BLebRC A dndials
parbi culaar 44§ popathlef bhewteedcdevhcenbeisngsanzargedigan dre, regbomof the
exit contacts a substrate at its rear which is still located in the mddle

of the Y eathBAt chambert: HowdVer, "Phe forcedid@Sehg 6AP62Fhe suBSifate are

only conpessinsgd0regs. Jdt Qlderot o prevent a.cal)l s of - cat ches,yhi ch
are subsequently arranged in transport direction, the Tespective catches of
t he partis:egfata arul t bpar twifiedd device et ngcoompei sedf by taet r emtimentatthanber

are spaced apart parallel to.the fee i.rection and_arranged.in such a
nannerc¥ﬁgfxgjégﬁtg% eoPofﬁelga%EHe§gbgj5%j%%%ﬁ?cga?fgaﬁsgﬁg%ﬁuﬂ%&ﬁeqﬁe.
that they daenotutetkhde weddie catches afreadj obaijngtpanks ot they mu trigart
feed device. In other words, the lateral distances of the respective

cat cheSUdrd di MehisFoRE4™sHEN tiHat OSibseyGertly HiT ahgeame bt eRedusdv e i t her

in betwegn thepr ecedi ng,gnes g&ﬁagwgd BB?HEt?ﬁigngtﬁ'Ql erlléP?@@keo veryd he

substrate wthout collision wth other catches. "Particul ar preferred, the

cat chescarte desimpred woth | rkepand to the treatment plane. Preferably,

link or joint motions which are known from the art can be used
15 for this. This task can be solved particularly effectively
with a parallelogram like kinematics. However, linear guides
or robot guided devices are principally suitable for this
purpose as well, but less preferred due to reasons of cost and

complexity.

20 Further, the treatment chamber can optionally comprise at
least one ultra- and/or megasound device. The same can be
arranged 1in the region of the entry, of the exit, in the
middle region, optionally above and/or below the treatment
plane. Further, also several identical or different ultra-

25 and/or megasound devices can be arranged in the treatment
chamber, which can be oriented in parallel to the treatment
plane, but which can also include an angle with the same. The
ultra- and/or megasound devices «can further be arranged
stationary or movable in the treatment chamber. Furthermore,

30 other treatment devices such as a gas treatment, an
irradiation device, or inspection devices, can be provided as

well.



have ball or spherical segnent |ike contact areas so that, as far as

possi bl e, between catch and substrate edge only a point or |ine contact,
but not aWVOPTAYE'S¢ont act occurs. Furtlernore, the cat cREI/EBROIGOPHHI are
arranged at a conmon ki nematics by which, in the course of the substrate

contacting, the positioning of the contact areas with respect to the.
subst r at'e edigé Wrsséc i@ {F ddff st ApF e C&E AIRA G neCRRFRhgOEhE2Er eat FehE. In

other words, the; ki pepmtigsapust £be suidable for always properdy gdissting
the hei ght of the contact areas with respect to the treatnent” pl ane.
Pr ef er abilgy, tFéaknent | platenini enscathiloherar et knbwiofcr dinet heerarta ttiamm bef used

for this, Epist;a§§kggp q%w§o£ved ar%ic IaQJyOeffect'

tlrea ment . r rmen U1 T 16141 {Velyf \Mth a S
paral | el'ogram [i ke Ki nématics. However, Tinéar gu?de% or rdbdt %ﬁ?%%%

devicescramgid Nt pahdyd sohtalileg foari rghishquiposeaas wel lis butedesshat
preferred due to reasons of cost and conplexity . Further, the treatnent

chanber*fCarF OptFohab f yoronprPsesat "PEASE GRe Ll tod- Tahd/orCmegaBotmecd
devi ce., The ;sanme. gan. he ard af};gedpﬂét")l:é@ﬁ@ egl 0 @%ﬁhﬁ‘%&ﬁé)” ﬂ‘iethﬁ?%'t’

in the mddle region, optionally above and/or bel ow the treatnent plane.
Furt hersersl s essever abhticdentitcdlardr dif 6 erent wdltureand/ o br whegasaured devi ces

can be arranged in the treatnent. cha r, fch can be oriented in parallel
Lot he 1 HaNEht B ands bOE “WRTCR ean AP0 REFude ant SRGPESt (ot hE S ame.
Theoul tyarsaandirar  pegaseyndhdlavicesneaantuythes 10 arHangedoshakisonagy or
novabl e in the treatnment chanber. Furthernore, other treatnent devices such

as a g& teeatheht SCRATREEAdY atSOntBali ¢8e ofesaRPects ofcdEINEesaAcdE be
provided. as yel] +Hd 45 J4tDer: aeéngér{tedcﬁah?éert.he medi a separation has a

;
thin wall, as in particular a foi eing vertically arranged bel ow t he

treatnment plane in a catchnent tank for the separation of
It 1s also preferred that the devices for media separation

each have at least one nozzle for the generation of a gas
15 stream. Such a gas stream can fulfill several functions. 1In
the case that the gas stream hits the surface of the substrate
exact and directed, the gas stream serves for the wiping off
of treatment liquid which adheres to the entering or exiting
substrate. It shall be noted that herein, no Marangoni-effect
20 is aimed for, since a complete drying of the substrate surface
is neither necessary nor desired. In fact, a complete falling
dry of the substrate surface 1s often damaging, since it can
result in veills or the like which cannot be removed anymore.
In the case that the gas stream hits the substrate surface
25 softer and less directed, the same is suitable to effect a gas
treatment of the substrate, e.g. a hydrophilisation of
originally hydrophobic surfaces by means of gaseous ozone. It
is therefore preferred that the media separation can at least

also be operated with a treatment gas.

30 According to a preferred embodiment, several process modules
are arranged one after another. Accordingly, a first process
module can be combined with at least one further process
module to form a process chain, wherein the (if applicable,

respective) exit of the preceding process module can be



treatnment fluid. The treatnent fluid originates from process chanbers
arranged one follow ng another, and it is clear that the content of one
process YQEPYW/LHBI| not to be contamiZlated by the cont EGT/ERRIGOMSEEedi ng
process nodul e. The foil separates a catchnment tank into two vol unes, of

whi ch one i ssigned to the precedin the other is assigned to _the
subsequ%%?pg? cegg nB%%Ie?lgdvﬁﬁ? b%%g%?y, fREE8 VoV EiresCEARYbeCénptiied

separ at ghyse @t ha} thewhespeehve content ncan-be reused i nthe,aceerdi ng
treatnment chanber. It is also preferred that the devices for nedia

separ atiloh EaeRchavEcatt feeasendne oA eafor athengederatrilemaof to gasch

stream Such asgas_stf.e an, fulfil everal . functions. l.n the case.that
t he gasostrean1%ft§ %ﬁé%gbgfaééﬂ%eet %Es%bétrgfeugfgkf“%ﬁ: %ﬁ?e% 84, *the

gasSstreamseries forethe wiping off of treatnent |iquid which adheres to
the entering or exiting substrate. It shall be noted that herein, no

Mar angoni -ef fect is aimed for, sjince a conglete drying'of the substrate

surf ace §S° W&t T heF Onéc d¥sary  hgt: esPrebc T Fndt gFP O el e £ &f FihyCdry

of the substrate surface ik aften: dammglng, 2 §i peeli tacan; § e§%}hii&§bygils or
the |ike which cannot be renoved anynore. In the case that the gas stream
hits tHeESuBREFatel sirracacsspt et ahtht essbdiretceed, Tilee tswrtiansufsabl e

to eff2%%%ah3%§a%kga£gen§l$f(ﬁﬂe-égﬁ;;hggnggég. @hpggro iIE%ation of

origin rophobi c surfaces aseols ozone.” I €IS t'heréfore

pr éPer redfdthaproechidha sepdr ais on.gan tat 4 eastaahsatbeviaperatedt wbidh a

treat nen 8a§. Aﬁcording to a Ereferred enbodi nent, several process nodul es
ged96RE t

are arr qPfer afotthel TFAccVATGIS, @ #PF 58 pri6éeds nbabfertan be

combi neg- M t hrato)east-one fupther HpIQCess mMdubeite foim,.a, Progess: shain,
wherein the (if applicable, respective) exit of the preceding process
modul e GHIv) becotipf@d Med e ginhoapphi datlemx rd&spd@iitvie) ®nthy) «6H)t heas

well as to mixtures of the same. Common mixtures are in
15 particular HE/O3, NH3/H;0, (so called SCl-solution), TMAH/H,0,,
HEF/H,0;, H;S04/H202, HE/HC1, and HC1/H;0; (so called SC2-
solution), respectively being dissolved in a solvent. As
solvent, water, and 1in particular, de-ionized water (DI-
water), 1s preferably used. However, the treatment can also

20 relate to a mere rinsing step with de-ionized water.

The invention further relates to a method for the fluidic in-
line treatment of flat substrates by using the apparatus which
is described in detail above. The following description is
based on the example of at least two catches per part of a
25 multi-, and in particular, a two-part feed device; the method
according to the invention is of course also valid for parts
which comprise only a single catch. According to the
invention, a method comprises the following steps, whereby
additionally, reference 1s made to the above mentioned

30 descriptions of the components of the apparatus:

At first, 1t must be ensured that the substrate to be treated
can be transported securely and free of damage. According to

the invention, it is provided that a lower fluid cushion is



subsequent|ly (downstrean) |ocated process nodul e, and wherein the
respective treatnent planes are arranged coplanar to each other. So, a
process YW/ YW 7e. g. be used as chaien-link in a cl eaRCAEPRYIREIISAE cor di ng
to a particularly preferred enbodinment, the fluidic treatnent relates to

the transport as well as, if applicable, wet chem cal treatnents of flat
subst r at@IEThET r £4Emeht O¥ER) e, FeFEMHt e 1A The RCEAIF FPGcesSest ihi ch

are comfLidy Waf ey pgoduetirQn, SUCh-asq & y t Omac L gat mBNL W 4 h,sol it i ons
of hydrofluoric acid (HF), hydrogen chloride (HC ), sulfuric acid (H2SO4),

ozone (@ychdialr ogehciperdxi HeefeROR)N afwortiras LN t3)sur feata ssaethyt a
anmmoni um hydr.oxi.de (.TNA (CH, 3)4 ,.as well as to m xtures of the sane.
Sup lClentdl t|hnlcl_]'|<ar i'cu ?ra)%—jl) o I@%/?—ﬁ@l?%%dbal | ed SO -sol ution)

Common ‘m Xtures ar
, TMAH/H 202, HF/H 22, H2SO4/ H2Q2, HF/ HC1, and HCl/H 22 (so called SC2-
sol ati an)gsa@specty velthdeisn@ sdireasel ved | auarsol¥ently Arsrsolwvendqduaed er,
and in particular, de-ionized water (D wate is preferably used. However,

r),
the trdatifeti? cahe aPEbTYelCaEE S a et et § nE%ﬁ@tg‘?Eb ﬁhf‘ﬁ‘b&éﬂ dniezeda%t er.
The inventdion farther nelates 4 a q@thod for the iw&f@ean 4ine treatment

of flat substrates by using the apparatus which is described in detail
above. drhwnvaold-oWi digidesede pbivortlis based dnrvele ekahpke fofuiat ¢deasion wo
catches_.per_part of ul-ti-, a in.particular, a tw-part feed device;
h 1Ly R AL B . ’
t he rrel?%%%oélgccoﬁnﬁcnéﬁ%tlg lhé/ [ ﬁ\?e%ﬁc&ﬁ i’ Bgecoé?%%trg 86 varfa'for giérﬁs
which compddae-tondry atsébgl eacatithe rfecor dengot dd her faveadi of, &chethod
conprises the foll ow ng stegs, wher eby additionally, reference is nmade to
the abdve Henthoretedesthipti 6RE BF OVRECEoREGHRERES Jofc G He' Sapifarat sen At
first, Hdwdust, b?teQ§yrEgekgékeﬁhQﬂﬁHpsgﬁgégaEgsgg Qﬁﬁ?tQQr%QBbeQeing
transported securely and free of damage. According to
used also upstream, before the treatment chamber, which allow
for a substrate transport that occurs according to the
15 invention, and therefore, exceptionally gentle and
controllable. The introduction has progressed sufficiently far
when the taper of the substrate that follows the widest part
of the same 1is at least slightly located in the interior of
the treatment chamber. In other words, for example, the centre
20 of a circular substrate would protrude at least slightly over
the inner surface of the wall of the treatment chamber into
the latter. Only then it 1s possible to further move the

substrate into the treatment chamber with the feed device

according to the invention.

25 Then, a control of the catches of a first part of a multipart
feed device must take place in such a manner that a contact of
the preferably rear or in the back region located edge of the
substrate 1s established. As mentioned before, this is only
possible if the substrate 1is located sufficiently far in the

30 interior of the treatment chamber. For a detailed description
of this step regarding circular or quadratic substrates,

reference 1is made to the descriptions regarding the apparatus.



the invention, it is provided that a |lower fluid cushion isformed on the
(lower) treatnent surface. According to the invention, this occurs by
accor di ngVQ 28 H878Ag f | ui d from t he-bérehol es whi ch ar e PETEPEHO/0PIF43 he
treatnment surface so that a sufficiently thick fluid |layer can be

bstrate is sufficientl i.ntroduced

devel oped. Subsequently, the su far

t hr ough the eﬁﬁ?y%(?ﬁ‘é‘ﬁ%r‘? 5 rﬁ% the CHEECHERE ckhyanlﬂpe??gi .Og. i 1 eakt"a8 far
until tde substriate 152 stppertLeduMthphts dewavwaid; faci pgnsidadypthefl uid
| ayer of the fluid cushion without nechanically contacting the treatnent

surf acedl THer i At® odHEEIBANFt SElAMbean theref el aFso the efffisttiddrby dthers
as by the WOE chy ar g, provided agcqr q!%%pfgcé he "E}é?@t' Ny, however, it
al'r eady ny al'sé &

is preferred that apparatuses are rea use pst ream before
t hebt r eat menir ohanbes , pwbs thlal towihar raustibstratte drrsanrsporin tdade ocear s

according to the_ invention, and therefore, exceptionally gentle and
R ¥

cont rol9 &bl e TR S i r JATTEGTonHES L prisgr 6t e@ TsuF FEcieHtIY &5 whenti e
taper ofrddhenssibstratgethatidfehlous the;wi deste Nart, of -theqsage tis @tc | east

slightly located in the interior of the treatment chanber. In other words,
for exadnpleitidie Eeatredofingciticul antsubst ¥ane, woul deprotentde @i teast

slightl er the i r e . of th Ll _of. the treatnent chanber,_into
the | atk%/eet(re}./ee&l%ef h%%gl?es%sgﬁésgﬁgl éuﬁgwgﬁﬁehelrs r\?esetn%e'rr?u S rrcgjtneg ifto the
t r eat mente chanberio t et he feedbdevhearaacordiang itsa itthe tHwemddiks Then, a
control of the catches of a first part of a multipart feed device nust take
pl ace iTSsutttd HEnARErtYhaR % ot acPYof iR et et ably rfdar orcisittie back

region jhocated gdge ofet hensubstiat e hsoestabbicshed A.sqmentioned bgfore,
this is only possible if the substrate is |ocated sufficiently far in the
i nteri drolgfinchedireat hemt (ehardser . dEbin at det aiglledndeiscr thti owngfextthist st ep

regard%@%‘Héé%%fﬁtﬁ%qq?Pd{ﬁ%'§pSEP§E£§§e%xCeeds the component of the
15 flow velocity of the fluid cushion in holding direction. This

can be achieved in several ways:

a) The catches contact the rear or in the back region located
edge of the substrate, i.e. the edge which faces the entry, so
that the holding direction roughly points from the entry to
20 the exit. The flow velocity of the fluid cushion and the feed
velocity each have a positive component in holding direction,
wherein the respective component of the feed velocity in
holding direction exceeds the respective component of the flow
velocity of the fluid cushion in holding direction. For
25 example, the feed velocity and the flow velocity of the fluid
cushion can be equally directed (e.g. from the entry towards
the exit). The permanent contact of the catches with the
substrate edge which 1s necessary for the secure guiding of
the substrate 1is achieved because the absolute value of the
30 feed velocity exceeds the absolute value of the flow velocity

of the fluid cushion.

b) The catches contact, as in case a), the rear or in the back
region located edge of the substrate. The flow velocity of the

fluid cushion has a negative component in holding direction,



reference is made to the descriptions regarding the apparatus. Then, the
transport of the substrate by neans of the catches of the first part of a
mul ti par tWP@8W/d&B7ce can take place wi“t hin the treat meRCTERAMOP3S43
According to the invention, the treatnment of the substrate can take pl ace
course also possible to interrupt the transport in

t hi th, It _is of
gpderI ts%reg .ﬁhe‘englﬁiE a’TOngerY dWdlS  Per? ot bt VEhe 4t e 1itn Fﬁiglng

treat mentrohaier . Homevekamplel S RBEESTALY acearddiing, t o tde fxyventigp that
during the entire tine, a permanent contact between the catches and the
subst r at®el 9% pr egénttneAcktbi 8 ngUEbiPhe daivemt | ORPOBhIS lyarp Weerarrslir edn by

adj ustinng th ct o] e f vel ocj a t w_vel ocj t he
fluid cus %0%#%'53‘2 Y afr?r%gnesru ﬁtartaeéteheé%%%pg%’en?f%%{/?hg\(}%é%gf v% %%?%%/ in
hol 8i ng: 1t regt clone § asbperhaeffilnivt | ©h ghyemlundt hestdnrtrextTof $hestrate

description of the a(g)pgr at us%aexceeds t he conpaonent of the flow velocity of

the fluid TN §5- hof dfng"8i FBELYohC FhES St KPRt ddP | g everal

ways: ajircthe gatehes,contiact dhen 1&ar, Prnd i her bagk regions| ocated edge
of the substrate, i.e. the edge which faces the entry, so that the hol ding

direction roughly points fromthe entry to the exit. The flow velocity of
the fluild dlishi 6At&AESt hecnEedtvellbei tyr@alch Havéna pdSi t fventonponemt in

hol di n i i rein t tive_co ne f the f velgocity in
hol di nglogﬁtgeﬁ i %ﬁg%%ge?sh% hgél‘?kgéeg%éejg% v\'e{ '8drrprg§%en€?&%$ Vhé%ﬂ (;ef\%%vee o@? y of
t heof | wixd tgushoonthiat hohei heg ldiimect d ore c Foon exanplhd,y theifeed frekocitiy and

the flow velocity of the fluid cushion can be equally directed (e.g. from
the ent¥yth o%%rﬁ%etﬁﬁtéyi‘tfﬂ.e efrerenty co t&gf3 o UiHle CEtEiRds WY h t he

substratie edgeqWhicOh dis Necessam:viora t he jsecuyie githdhng, of ihh%éi@ﬁg{]at e
is achi eved because the absolute value of the feed velocity exceeds the
absol ute fggltuerof (¢ he- f Horevekdciftrproftehee ki dteushieorexit), wherein

the absolute value of the respective component of the flow
15 velocity of the fluid cushion in holding direction exceeds the
absolute value of the respective component of the feed
velocity 1in holding direction. Considering the sign, also
here, the component of the feed velocity in holding direction
exceeds the component of the fluid velocity in holding
20 direction. In this case, the substrate 1is transported by the
flow of the fluid cushion from the entry in direction of the
exit, wherein the catches act as stoppers at which the front

substrate edge bears at any time.

The cases a) to ¢ represent typical possibilities of
25 application; however, the general principle is also valid for,
with respect to the transport direction, inclined oriented
directed wup until perpendicularly oriented directed flow
directions of the fluid cushion, for fluid cushions without
flow, as well as for catches which are arranged asymmetrically
30 with respect to the feed direction. The feed velocity and the
flow velocity (direction and absolute value) can also vary
within the treatment chamber depending on the actual position,

wherein, however, the aforementioned general condition should



b ) The catches contact, as in case a), the rear or in the back region

| ocat ed edge of the substrate. The flow velocity of the fluid cushion has a
negati ve WORBYAEATB7i n hol di ng directi 84, and the feed velP6EEPYOIHHE3543
positive conponent in holding direction. For exanple, the feed velocity and
the flow velocity of the fluid cushion can be o oriente In this

osi tel :
case, thg'dear PSubttat’d' edgéeits aP wy S Pishéd gg%‘inlh%t e i cﬁ%( e5)€ by

the flowofe the fdpigk cushionndhessahsirate is transported fromthe entry
to the exit opposite to the flow direction of the fluid cushion by nmeans of

the catches. ¢ ) The catches contact the front or in the front region
| ocat eP i winthe subseRdiBg-PYVer tHe EogeSswhiehrtaces tiie @it @®et hat

the hOHQngugaésgkhfgfgﬁg%?l¥688iQ&%ﬁﬂ&?néggetgﬁgtjyﬁg%ﬂe ?@tQ%E Tgﬁnélom/

vel ocity on and the feed velocit have a negative
conponerds i a holldirg disetti parftecgladirectedofpan t Heseégtry Raxr theiexit),
wherein the absol ute_val ue of the respective co nent of the flow velocity
of t he 11 & TS oniti ROhGI dPrig i it iih EXBEE0L.EHe BbSHIt @ VETRRE DY ¢ he

respecting conponentorafs the ferd veloci tiyicn hohding dineection. @onsidering
the sign, also here, the conponent of the feed velocity in holding
di r ect iorp exceedsit hel cohpanenueofl st el ¢ ugdnvetbedt Pvi i hisol witdiad rekt i on.

In this,cas S ra i ransp e .the f] aoqw he. fl ui shi on
from tﬁceheenjfelﬁ/{}?eﬁrd ?%t(%t'i g%eoieﬁ%% ’ex%%’ ﬁﬁﬁ?ﬁéﬁﬁ' tqn\Jeeorcag%);chEe@?%lcta%agtr?éj
st opperts: latngM wdr t e fiont coubstt atkeedgeshears at: dry st Manr Eheslcases a )

to c ) represent typical possibilities of application; however, the general

princi PIFSEE al §8U%al 45 F ot 9 witt? fr e8peci™ t ¢ tHel t ¥ andsoeredit e€fi on'e

i _”C| i ”%le%fﬂ'r%&teed d@iers_ecggg UcE’c&'xE‘Isi Iatperapgnditqgllegrl Yno_r[%e§£‘t§§9u9££,e<3ttef% flow
directions of the fluid cushion, for fluid cushions without flow as well
as for wdidlves whidh ahe @utmiged easymmeedilgalihys avoiding a lateral

breaking out of the same. A collision of the catches of
15 different parts of the feed device during the handing-over of
the substrate 1is excluded because the handing-over and the
taking-over <catches are, according to the invention, each

spaced apart differently from the other in lateral direction.

After the completed handing-over, the further transport of the
20 substrate within the treatment chamber takes place by means of
the catches of the further part of the multipart feed device.
Of course, a treatment of the substrate can take place during
this further transport as well. If desired, a stopping or
reversing of the feed is possible as well as defined in the

25 above description.

Finally, the substrate 1is sufficiently fed out of the exit
opening from the treatment chamber. This feeding out 1is then
sufficient when the taper of the substrate that follows the
widest part of the same 1is at least slightly located outside
30 of the treatment chamber. Therefore, this step must be seen in
analogy with the aforementioned sufficient feeding in of the
substrate into the treatment chamber. In the case that a

further process module of the type according to the invention



with respect to the feed direction. The feed velocity and the flow velocity
(direction and absolute value) can also vary within the treatnent chanber
dependi ngVe@ROtES WAt ual position, wieléi n, however, theP&TEPAMBNISdhed
general condition shoul dal ways be net in order to ensure a secure guiding
means of the catches, Subseque tly handi n -over of

of the strate b
t he su lﬁﬁ%?tc)%% | B33t dhe T%??ﬂ%r paFt 6Pt hé éé ce

pl ace, dfpdthesame;has ghdnul thubstasiten pasticulay, aebweipant d@@f&ﬁe For
this, the catches of both parts nust be controlled in such a manner that

t he caﬁ%ﬁE§QﬁeQUk¥ff@%tf@érﬂncd@m@nth%eséﬂge ohithe isulpstuigteelaititot hi s
edge is a£1§9ffc9£‘é t%@e@{ﬁ@h tSPe%h%f ﬂb#fﬁé@%r ttheTgéa{) c} engt he
ac the t'e’ a

handi ng over as over es con t
| eaSt ﬁamdkgﬁumdeMment, thus ensurlng that an uncontroll ed nnvenent of

t he substrate does not occur at any time. In particular, the catches guide
the substrate as wel | avo n .l ateral breaking out of the sane. A
i SSch TBE- R B R S R i S o v
handi ng+averneént hen substhate dsmexicddled) because tbgahandbngwevereand the
t aki ng-over catches are, according to the invention, each spaced apart

di f f er @éftlap fadns ¥he 6Pherhg ninapBiad dindeet ors i At er sthe tesipl etwdh
handi ng-over; _th r..tra th trat thin t nt
O in Sfunther, ?P%%{m&ﬁ &5 %ﬂ 3 ué%h LA tlf’p%x;reﬁrﬂe

charmber Yakes' pl ace by means ches t he pa
nu1®|paﬂ&ah@edideMICEmomItM@uaseuaa preaénenmodhlbheE@ub&hn&te1ﬁam11$$e

pl ace d s further. tr rt as well. If desired, a stopplng or
rever5| 4h3?%eﬁe?%r S |E 135 SEBRF 254 ClefFied s it Hd ddve-ar

descr i @tﬂe%rr@d‘m kYo tgteepsugﬁt rr@é@lass%lgsf frisgiient | ¥ahedout notntibg ee%t
opening fromthe treatnent chanber. This feeding out is then sufficient

when t e keapdra af ko subss ragbl t hat afokrowdet ketual treatment within

the treatment chamber. Accordingly, an according number of
15 media separation devices must be provided as well. Of course,
normally, only one single media separation device must be
provided 1in a sequence of process modules between them. A
media separation device 1s not absolutely necessary 1f the
same liquid 1is wused 1in two subsequently arranged process

20 modules.

As already indicated before, it 1s preferred that the method
according to the invention <further comprises optionally,
beside the gentle and controller transport of the substrates
according to the invention, one or several of the following

25 steps:

- a single sided or double sided treatment of the substrate

with a treatment fluid;

- a single sided or double sided treatment of the substrate

with ultra- and/or megasound.

30 In the course of the treatment, the substrate can e.g. be
modified as well as be cleaned. Also an inspection, for

example by ultrasound or other imaging techniques, 1s to be



wi dest part of the same is at least slightly | ocated outside of the
treatnent chanber. Therefore, this step nust be seen in analogy wth the

af or ementWORBH/WHTfi ci ent feeding im &f/ the substrate | RCG/EPRAOPIEAT nent
chanber. In the case that a further process nodule of the type according to
the inventjonfol| ows the process nodule, jt_can only take over the

subst r at'&” ‘fé]?Cﬁel%uBE?rBF aMEPta§Sd8§5riA§e%”bletf%', SR FRCTENT I §OFAPTE ed
in intaonddiessaie, c Wk ehehs egHi yakent aba yapsuffdcient feedingpytngfrthe
substrate fromthe precedi ng process nodule. According to a preferred
enmbodi ngnt ,akdee meghiode e ofalf hyt9- t he i nvention further conprises al so
the separation of nedia which adheres to the incom ng and/or exiting

substr a [ ayti treat: E QUi [0
arr anggnE ,c%r&fngom%hgmlaegt ua %%%%‘ssﬁﬁodﬁegér%%y% (lﬂs],cl%t hmer?enus%&g%{?%g% above
deséri bed fredi ausepapat itbr devitcecd Sspant asukartky tpr efhertr ethe Thepst eps of

nmedi a separatjon can be int ed to take.place before_as well as after the
act ual ﬁf%a?%ﬁ?rﬁ?hitﬁatthefeqm éf%ﬁecﬁéﬁﬁéﬁ PRIGordi ngl'§, Safacicordf ng

nunber 10f;dedisa isgpanat ienadevi cestRUst bes prioided asowel k. 51 CONSE,
normal |y, only one single nedia separation device nust be provided in a
sequende e it oteds L apddines efettifeent themt YRenmedi afsepandt icort dewl €elis not

absol ut - y ] sgme, | iquid i sed. i p. u tl
arrange eypr(g)gggé%?r%du#%srtth S a éreggﬁgirrl%iegat%idf%e%%\ér)%? it%t%%?llsi%%re 1étr'red
t hadt t hewmtdnd acconrdiimg t oot hehé nvientdroni rur t her denpaises wpisoned ) y,
besi de th(—:l-1 entle and controller transport of the substrates according to

the i Vet 1N ge- or T ebveF &t of °t ﬁ@efiop%witﬁ‘& St At Kyl i deld or
doubl e i dedi ot r eat rENt 70f st hea substyale WiHdh apkr eatgeRtbhdi dyhen an

otherwise removal of the completely treated, and therefore
less sensitive, substrates can take place after a last process
15 module, for example by means of conveyor belts, grippers, or

carrier devices which hold several substrates.

According to a further, preferred embodiment, the catches of a
further part of a multipart feed device feed out a first
substrate through the exit from the treatment chamber, while
20 the catches of a first part of the multipart feed device feed
in a second substrate through the entry into the process
chamber. In this way, several substrates can be fed through
the treatment chamber simultaneously, thus achieving a further
improvement of the efficiency. By means of the separate
25 controllability of the parts of the feed device it 1is also
possible to already transport a substrate into the treatment
chamber while a second substrate temporarily stands still in
the interior of the treatment chamber. In this case it is only
necessary to ensure that according catches are also available
300 in time for the handing-over of a substrate. This can be
achieved by timely feeding out the treated substrate from the
treatment chamber, or also by providing further or additional

parts of the multipart feed device.



- a single sided or double sided treatnent of the substrate with ultra-
and/ or nmegasound. In the course of the treatnent, the substrate can e.g. be
modi fi ed WO 20V 14588 be cl eaned. Al so &f inspection, for PEX&RRIIE/0PIF43

ul trasound or other imaging techniques, is to beincluded in the treatnent

as per definition. The ultra-_and/or asound treatnent can preferably be
Car F1 e SR HOtor P NG POTCHEAROVE RERCRINEA FAKAHEE  tactor dings b tHie
inventisodding peefierd eghvdnt hen subst riadesd sched ot from fhesexi ted 0
such an extent, that the taper of the substrate that follows the w dest
part ofaitthe SameapBlhtalhbast adlsiqghthy ot edeWPERLACBhea ¢t ed | @ ofha
fol | ow l.e. er re,.thi of i out | f} t he
Lot o L AEERS TR o B b P A iR ﬁgfpﬁﬁé‘aa%%&ev‘é%? At ng
to bhe venventtiiors i tbfis abserpossidliesealdhough mate r ef epredest o feed out
the substrate less far out of the exit._This can al ways then be reasonabl e

when ard BIHE W ST elfovdl TR he T 06Tpl ef Bl y-Hreal8l e and t hefef e Feds
sensi tivgyt supstratesscamitakesptage after adastaProgessmmdul eradpiqg
exanpl e by nmeans of conveyor belts, grippers, or carrier devices which hold
sever alp st s aredu L Acedradi hgntdeda ofvgtt her fe py efoercr edoebodi agnto tiHes

cat ches, of r r f. a |11 par e devi ce _f ut. a fjirst

subst rastu%ﬁ%%eﬁ{g : heal%gf?i tg%fjr o%g?ﬁesgreré?%%ng' c?e/{lnbgra,r%\?\%iuﬁggt’ heE](C:atlc%es of
a forsterparte®f thhe md t cpait st ead demi ceakeedbidaca sieeontb sphstinat eup
through the entry into the process chanber. In this way, several substrates
can be FEP Hifridiigh Thelds ddt msiCamamer Si ul 1 EmeusT 3R 1§ RS Hekievi ng a
further inprovenent of the efficiency. By neans of the separate
controldeahididys of dheripprdss of the feed device it is also possible to

al ready transport a substrate into the treatnent chanber while a second

substrate tenporarily stands still in_ .
Figure 1A shows the side cut view of a preferred embodiment of

the process module according to the invention.
15 Figure 1B shows a detail view of the entry region.

Figure 2 shows the top view of a preferred embodiment of the

process module according to the invention.

Figure 3 shows the details of a preferred embodiment of the

catches according to the invention.

20 Figure 4 shows the details of a preferred embodiment of the

media separation device according to the invention.

Figure 5 shows a sequence of several preferred embodiments of
process modules according to the invention with

media separation devices arranged in between.

25 Figures 6A-D show the typical motion sequence of a preferred
embodiment of the catches according to the invention
during the feeding 1in, during the handing-over, and
during the feeding out of a substrate in the course
of the treatment by using a process module according

30 to the invention.



the interior of the treatnment chanber. In this case it is only necessary to
ensure that according catches are also available in tinme for the

handi ng- WErR0YI148783ubst rat e. This can 4% —achi eved by ti REMEPRHEMIIH3 out t he
treated substrate fromthe treatnent chanber, or also by providing further

or additi onal of the nultjpart feed devrce Accor dj
particI %?Tﬁeir2$e$r5%p5%%%ﬂrnﬁhg SﬁfﬁﬁétﬁéFhéﬁfdHE%r%?Lﬁg?% FﬁéeFﬁ%8ﬂt|on

at |east the transferyvelogisticgs and, pirk rapplisc g%ync@n%% ther feed tne
velocities acting on the respective substrates an if further applicable,

the flow vel ociti €5 otiseyetalesubsequent ptb@es%eﬁﬁ@n$esofareh@ynéh@dnrzed
with each other. In t r e es which are fed
JE JE éﬂ%@p tﬂé fful@ g@l # % dg O

out from an upstreanrarr process nD e are d overClt¥er and
controlled to the subsequently arranged process nodule. In particular, it
IS énsWagutea8A ncslonid | sihenstoan vake pbace dueekampinlti nguupasebstiabes,

or due to catches bei i n unfavourable p srtron Description of figures
Fi gure | A shows trﬁﬁEéhﬁ§<ﬂﬁl%ReR6Qﬁf 5%) ettibdi nent of the process

nodul e according to the invention. Figure IB shoms a detail view of the
entry reghofe 88 guieowks showsed heetopsuirewcef sacprefienr ed enkpdigreninof the
process nodul e according to the invention. Figure 3 shows the details of a
preferred enbodi nEntdfvitdie cat ches according to the invention. Figure 4
shows the details of a preferred enbodi nent of the nedia separation device

accordimﬁ&téﬁ et i one Figpre,b.shows a sequenge @f seyeral pr@éﬁrred

enbodi nents of process nodul es according to the invention wth nedia
sepérati on devi ces:aazrcr@mgeducm betweende Filguees 164- Dnglow eherd¢ypircad £
noti on sequence of preferred enbodi ment of the catches according to the
i nvention

Figure 9B shows a treatment surface according to fig. 9A in a

side view.

Figure 10A shows the top view on a treatment surface with
15 catches which protrude from above into the region of

the same.

Figure 10B shows a treatment surface according to fig. 10A in a

side view.

20 Figure 1A depicts the side cut view of a preferred embodiment
of the process module 1 according to the invention. Figure 1B
shows a detail view of the entry region. The process module 1
comprises a treatment chamber 2 having an entry 3 and an exit
4. The openings 3 and 4 are arranged in a common treatment

25 plane 5 which extends through the entire treatment chamber 2.
According to the depicted embodiment, the treatment plane 5 is
horizontally aligned. A respective lower or upper treatment
surface 7A or 7B 1s arranged parallel to, and on both sides
of, this treatment plane 5. In direction to the treatment

30 plane 5, these respectively mark the boundary of a lower fluid



during the feeding in, during the handi ng-over, and during the feeding out
of a substrate in the course of the treatnent by using a process nodul e
accor di ngVP30tWeST8Avent i on. Fi gures 7A3D represent the d@CTHPRIGROISAS t he
hol ding direction as well as of the preferred dependence between the

hol ding direction and the vectors of the feed velocity and the fluid
cushi oP&F1 W G681 SELY. FiTRINEBACShols HRe TG VieW ohla e r eatatehtof

sur face, i {1, cat ehgsqwhi chi prokBude ifngo@ctc%ercﬁ.@l@-y Esixgagrf‘ggéﬁ

Bhe
treatment surface according to Fig. 8Ain a side view Figure 9A shows the

top vi ewaarreett eat aeat SsurFacedwiceln dat ches tiwhidchirpr ot radeibat erfal tiyeinto
the region of the sane .. Figure 9B shows treat nen urface accaording to
fig. Q%Iienatam%r}tdepv%\?v. 5Fi %{%ré“eféﬁ S ]gmgot%hed’etpolpc v%(jtewg(@ﬁegoﬁ?éatoﬁgen%hg

sur face: madtmeaad chesrubi ehopr of ugle Bromnabovie;idit eutheor eginan 0fd t e, sane
. Figure 10B shows a treatnent surface according to fig. 10A in a side
view. FQuredtA depietsrt hefsikeiedit 76w TS a Pr ePeiFedSefBadi Aent P t he

process. iule, 4 acoor dingrto Lheotpueathan. Higured B shans a-detall. vi ew

of the entry region. process nodule 1 conprises a treatnent chanber
havi ng erent yw Bt lamdt aneelkéhidallTheoopenings 3hand ofear erarttangedbén a

common treatnent plane 5 i ch extends through the entire treatne chanber
S e dh e D BHATG6R: ot bd Sdmbba! Mo Pt dgt maHE pihnGng T arows
horbzoniraldry até ghedecAcnespachisve dHawes,of s appes £t peatumertr ssWr face A or

7B is arranged parallel to, and on both sides of, this treatnent plane 5 .
In dirédtionv"es t e PreRiFehrrly gentle support of the substrate 1is

ensured.

Several megasound devices 8 are also arranged in the region of
the treatment plane 5. According to the depicted embodiment,
15 these are arranged below and above the treatment plane 5 and
are oriented parallel to the same. However, it can be provided
in certain cases that the megasound devices 8 are arranged
inclined at a certain angle with respect to the treatment

plane 5 (not shown).

20 A further essential component of the depicted embodiment is a
multi~-, as in particular, a two-part designed device for the
controlled feed 9 of +the substrates having catches 10
(briefly: feed device) within the treatment chamber 2.
According to the depicted embodiment, this device consists of

25 a front part SA and a rear part 9B that each comprise a
kinematics 9C with joints. Accordingly, front catches 10A or
rear catches 10B are respectively arranged at each kinematics
9C which have contact areas 11 at their end, which are
arranged at least at any time during the handing-over of the

30 feed to the substrates according to the invention at the level
of the treatment plane 5 (refer to fig. 6 in addition to the

according description).



pl ane 5 , these respectively mark the boundary of a |ower fluidcushion 6A
bei ng arranged bel ow the treatnment plane 5 and of an upper fluid cushion 6B
bei ng acc¥PAPHYI§783r r anged above the t¥eatnent pl ane 5 PCE[ERRYI0@8IF+he
emtted in direction of the treatnment plane 5 by neans of not depicted

boreholzgs the treatnment sur.faceﬁ 6A or 6b of. the uid cushions 7A and

f. fl
7B, so th%%déal ayBF T of I ulG Y d&Vel dps o HOIH i ey’ ot F tHe ¢ 7 eaf meAP bl ane

5 . Theosuhksid abehiigdsupper tretkdtndhe theabreent 2 pl ane S W thouwt former
mechanical |y contacting the |l ower or the upper treatnent surface 7A or 7B,
respect?Retyraghe E8TYRE flodws® whithtBeet di'fébt el aimsiitthe (Bupfaees of a

substrajes 22.. ) ngthi gryay, g partieulaply cgpnt%ugfop%ﬂsﬂorfﬁugfdt §ﬁ§nub§£éate

is ensured . Several megasound devices 8 are a arranged 1 n e region of

t heot r eatineintatpt anen5be Acdorelva). t Shehecdepiichedsendbodt hententirhese are

ar range%ebel ow and above Iche r eat ment E‘I %ne t5 tﬁlnd are oriented parallel to
: [

the sane wever/ TtRah-bEcprovitded i AL IR t WP negasdund

devi cessih s endd angedohachicned @it cakt ai fe angd e Wiih espects 4 ot he
treatment plane 5 (not shown) . A further essential conponent of the
depi ct e &gt meft | §¥atanbt i SUbES Gat gFar thedt ar NoA t We- paripaesi gned

devi ce Jﬁegge%%gpf As\(/amd[% ced, 919&&@? gybﬁgvirll%%n%e@? havi ng catches 10

(briefly: fe ice inthe treatnent c "2 . According to the
depi cted enbodi nent, this device consists of a front part 9A and a rear
patp 9B hftigeach, cdrpri sepra kieenati cs 9@ ev¢ hr¢di mirhoddceordi ngl y;hd r ont
catches 10A or re rlcatches 10B.are respectively arranged at_each ,

ki nematfi’'cs 9C V\HP%H Rave GofiPact dr s %‘eat“‘l‘ﬁ i @hd F ol cht@r e lartanged
at | easferaitctany. thseedurinRg dhevbandiengneverl of rbhe dfigedetoqt heSyhstgates
according to the invention at the level of the treatnent plane 5 (refer to
fig. 6 M Hddi %8 P4 i het @ drive chamber 13 which is separated from

the treatment chamber 2 are depicted, beside the components
15 which have been readily described in this context and thus
must not be described again herein. According shafts extend
through the separation wall between treatment chamber 2 and
drive chamber 13 for operation of the kinematics 9C. Not
depicted 1s a preferably present flushing of the drive chamber
20 13 by which abrasion which 1is generated by the motion of the
drive elements 12 can be removed before it reaches the
treatment chamber through the openings to the same. For this,
the treatment chamber is particularly preferable to be loaded
with a negative pressure, so that the flushing fluid is drawn
25 in by a not depicted inlet, and sucked off from an also not

depicted outlet.

The different lateral spacing of the front catches 10A (left
part of the picture), and the rear catches 10B (right part of
the picture) is well visible. While the front catches 10A have
30 a distance which amounts to approximately 80% of the substrate
diameter, the rear catches 10B only have a distance of approx.
20% of the substrate diameter. In this way it can be ensured
that no collision of the respective pairs of catches must be

feared wupon the rear catches gripping through between the



according description) .A nedia separation device 1 4 is respectively
arranged in front of and behind the treatnent chanber 2 , wherein the
former opV¥P3AHV14§783erves for a treatnBAt —with an accor diPRE/EPRYISOLS4I gas,
or by which a separation of surplus fluid fromthe substrate can be

achi eved. The posjtionjng at the entry he exit 4 , respectively, is
such t Hat®tthe® g&ﬁ%‘?ﬁtcﬁu%ﬂ? éaPQlEQBQf]Sﬁu%ﬁt yEorigtudnte Wi t hSthes @

treat neRdndlanecsd o0 thatnkrRcomng Qr exstidg %g%éeaa%@lgusezdp@éerb@
exposed to unnecessary |oads due to lifting or lowering. In fig. , the

top V|®ﬁﬁﬁseﬁ%r@fe??e@fem@ﬂmﬁﬁﬁﬁ Vit %réée§§0d@@@Ue @QﬂﬂﬁﬂKHQEFQO t he
invent%%% fQQ d%§egg Céedemggdﬁmﬁ% ? d hve g%nts %%)for the feed

device 9 whitC are ed in a drive ¢ 1 mhlc (S separatedffron1the
treat mentsgehanber Raare depicekednubespaet t feeconponeats whieb haviegheen
readily described in this context and thus nmust not be described again

her ei n.SYREESTiGTg 19haft stRXt EHESERAGGGH TE skhat af P oACRAFTE SBetiWeeri1 s

t r eat menty ghamher, & andhdrine chagber, 113 errl pecattonnetnt he kinenaid cs
9C. Not depicted is a preferably present flushing of the drive chanber 13

by whi ¢in abtrasibeskwhiehiés. génepatedobyte he notti odepficthe dmihveligicarent s 12

can be reaned pef%re it re cpgg t he treat ment gpanber thrqL é enlngs
tothesamé)?%rthlspg% Tredt ment' chahber s p%@nmﬁaﬁL@% Pera ﬁeto

bel b oadet swirt-h c§ negat i¥vespresswe: sotthat the fddisprogifikyi doirs dfawn in
by a not depicted inlet, and sucked off froman also not depicted outlet.
The di PP&itertt | BR@r APCSp&SHE D2 t hEUFFBRE cathes UEre T | 6FF paACIOfE S he

pi cturgl,e %%%éhgfrﬁﬁﬂeCQ&BQ@?aéan%@EﬁﬁlyaEEoﬁféﬂ%%é”& Gebwhs el

VISIb|e the front catches 10A have ‘a di stance whic annunts to
appr oxiatetoel . 80% obmt héres ubbsde akeddpangtert rucieng efrogatbhes @B ronity have

a dISt%nC Of aRprOthus pushing it forward. In the depicted case

15 wherein the catches 10 reach from above to the substrate,
according feedthrough slots 16 are provided in the  upper

treatment surface which lies above the treatment plane.

In fig. 3, the details of a preferred embodiment of the
catches 10 according to the invention are depicted. At a first
20 end which is shown in the upper region of the picture, these
have, 1in addition to drive elements 12, receivers which are
provided as joint receivers for the kinematics 9C which moves
them. The catches 10 have a rod like shape and carry contact
areas 11 at their end which 1is located downwards 1in the
25 picture, the contact areas 11 being provided for the
mechanical contact with the substrate. The contact areas 11
are designed sphere shaped in order to minimize the contact
area as far as possible. According to other, not depicted
embodiments, they have a spherical, blade like, or cylinder

30 1like shape.

The figs. 4A and 4B show the details of a preferred embodiment
of the media separation device 14 according to the invention.
The same comprises several gas nozzles 17 which are directed

to the surface of the substrate (not shown). Depending on the



20% of the substrate dianmeter. In this way it can be ensured that no
collision of the respective pairs of catches nust be feared upon the rear
cat ches gWPRPIMYS8Ar ough bet ween t hef font™ cat ches dur i n§CRERAIRGIBIEr of

t he substrate, since a contact of the catches 10A or 10B of respectively
adj acen rts_ 9A or 9 the feed devi 9 .is excluded. According to the
depicte%ogf%?%¥?edo%n%gd?%%ngéstH@Zg F@hg§'1§Qﬁ %?%e%%%c??@eb%aFPgB?rthe
mul ti past freedhdevi ce Sare gkicgned sywwmtaically taitheisubsirate which is
al so depicted in this figure, contacting the sanme only on its edge which is
| ocat ed" T3¢ F1"back rieti oAUPAEEBIFEI Mg e & nof cdepictad enbodinremts ¢ he

poi nt | Fcat i L -prnﬁ rical | subst e | ess
or nDrg£%ggghgggcgﬁ@bg%g¥%%?§gd§%g%’eac fp%%? 8¥b%ﬁggggéd ev%%% 3tﬁgg

Fur bherhande zahehes cah reaphetferihe yedge tef liche substa atepnod onf yofrom
above as shown, but also e.g. fromthe side and/or protruding fromthe

t r eat rreSnL%rgs]lﬁuﬁ aggu(lg) ,V%fjh Sﬁs}ﬁgnga‘?rﬂe]f%? w&Pd. T Fﬁg’s&éﬁit@t etME53es -
wher ei imdéherciatgheso 1021 eash f emiabevie taiheeubstraf e, s aceor di fgqia
feedthrough slots 16 are provided in the upper treatnment surface which |ies
above tHParFatdfentiepliate. Lin $4%y. a3 sO t hevdet s Verof @y eheepeds 17

ebodi nRMcplathe cal chepe 10 aecanding he. Le dnuent) o, arg, depl ghed, AL a
first end ich is shown in the upper region of the pi ct'ure;” thes ave, in
addpPt i ongiondraive selengntsodi?, l receiver s which are provided as j oi nt
receivers for the kinematics 9C which noves them The catches 10 have a rod
like s and carry _contact areas. 11 at their end which is | ocated
domnma?§§%q$%¢mf%?cpﬁ 2 theTohtatt g?%égelf4b 1HY pr OWETFREESFSr tHek
mechaniical beong actr réride d hee selbstihat e rdhensont aoknar eas hl-areidesigned
sphere shaped in order to mnimze the contact area as far as possible.
Accor ditig tBERtHed $HHrOHEpT &t edtbRbsanfents Sephey thay @ va spiarticad L1 bl ade

l'i ke, %&f@ﬂdé&k¥hin wall (foil 19) into two semi-volumes, of which
15 one 1is assigned to a not shown preceding, the other to a
subsequent process module. Pouring down fluid which has been
separated by the media separation device 14 will therefore run

into that semi-volume 20A or 20B, respectively, which 1is
turned to the respective treatment chamber 2 from which the

20 fluid originates. Advantageously, the semi-volumes 20A/B can
be emptied separately, so that the respective content can be
reused 1in the according treatment chamber 2, for which
according pumping devices must be provided (respectively not

shown) .

25 In fig. 5, a sequence of several preferred embodiments of
process modules 1 according to the invention with media
separation devices 14 arranged in between is shown. For the
sake of «clarity, not all of the already above-described
details are represented or provided with reference signs. For

30 each process module 1, the treatment chamber 2, the lower
treatment surface 7A with a megasound device 8, the front and
rear feed device 9A, 9B, as well as the media separation
device 14 are shown. As can be seen directly from the figure,

it is only necessary that each process module 1 comprises only



| i ke shape . The figs. 4A and 4B show the details of a preferred enbodi nent
of the nmedia separation device 1 4 according to the invention. The sane
conpri sesWOMNWIHF8Gas nozzl es 17 which4are directed to PREEPANABB4HT t he
substrate (not shown) . Depending on theconfiguration of the gas nozzl es
17, the gas jet can be softer or harsher, A soft_jet is particularly

sui t abl¥ S orSHYHs t Feat frenteBP fefhe CSubStSaAtE sutf acd? f &P Cex&fii%e WY neans

of 020@%&%&&?&1@@%&4@%%@?% tbheusubstrate  Op t he othershand; a

harsh jet is preferably suit or the wiping off of surplus fluid which

still adiser esstoptrheesuwbstedt ke sdr fdtiech Aceor dionp ticea nbf depilceed a

enbodiqpnt, a single nedia seQaration devi ce %4 can_al so_have several gas

uf}h .~ o m&dTa separation eyIce 1 are n__exceptian.
nozzl es Wi ch al' SO can 'take over %|¥%erent t asks Such as,:?oﬁ)exanple,

Wi pH ng refrft iand shydr ophe Eesatipn.alRur pheeesthendmdieas separatd onhdevd oe: 14
has a catchnent tank 18 being arranged bel ow the treatnent plane 5 .

Accor ditfG & de e Rebitt ed SfbddidentNabféNdard s SEepafafeddbyg Vigitd cal Iy

arranged thi n wakl Ghail t%%bu'gﬂt osbya -gem ;¥oLuges, nof whikchione s o
assigned to a not shown preceding, the other to a subsequent process

modul e onRdreichg downofibbii diathi chi deas lheenisepaeat edk by st helaedi drsepar ati on
devi ce }ﬂ mﬁlﬁ tggrgfore run_into thagéseni-vol me 2Q0A. or

. 20B,
- @glff f i§nﬁurﬁ%% ?%p%ﬁga %pegpfve (?%aYﬁ%ﬁ?lgﬁaﬁﬁerliﬁﬁ?(nn

respecti
whigch the Hfilhuirg igHignaites . mMlvesd ageoushy, pt henhsamcovelures A0 B tan be
enptied separately, so that the respective content can be reused in the
accor di'dg 't reathert hefanber sPch far "gRNER ddtdr diPRg Punpl hiPreviPéestiifust be

provi d%%g(srt%%l% %“é’&llytg% : -ngefvieQ-, Y he as%ﬁQH?Bﬁ zgfcigﬁv%r?ilr}/ :
preferred enbodi nents of process nodules 1 according to the invention with
medi a separtatsi onodeviieeatdliarg-anged od bet waers ti satshowrorFopnteheto  a
subsequent process module 1; the feed velocities within the
15 treatment chambers 2 of different process modules 1 can differ

from each other.

The figs. 6A-D show the typical motion sequence of a preferred
embodiment of the catches 10 according to the invention during
the feeding 1in, during the handing-over, and during the
20 feeding out of a substrate in the course of the treatment by
using a process module 1 according to the invention in a view
diagonally from above. For the sake of clarity, nonrelevant
components are omitted. Shown 1is the feed device 9 which
consists of two parts 9A and 9B with the according front and
25 rear catches 10A and 10B, as well as the according position of

the kinematics 9C.

The £fig. 6A shows a process module 1 according to the
invention, at the entry 3 of which a substrate 22 is located
being arranged on the lower treatment surface 7A. It protrudes
30 so far 1into the treatment chamber 2 that the taper of the
substrate that follows the widest part of the same is at least
slightly located inside of the treatment chamber 2. Since the
substrate 22 1is round, this means that the centre of the

substrate has passed the interior of the wall of the entry 3.



sake of clarity, not all of the already above-described details are
represented or provided with reference signs. For each process nodule 1 ,
the treatWeRP1HaMBer 2 , the | ower tridatment surface 7RCHMEPROIA/OMSdRsound
device 8 , the front and rear feed device 9A, 9B, as well as the nedia

T e oMy GGELery! Uhat "ahth 17 ke odiie. 1*EBhpriths Bl oo EPRGI o

rredl a sepaladi on dewd CeodidibReting tCases of csubseguent mn@@&ar@% PrRgess
nodules 1 . Herein, the first and the |ast process nodule 1 which can

conpri seleir desired, s gan t her credpatsdpur atibat device Bdgcarehmh 1is
except | oo £ L b Gulafd Yo pLef 9%3% Al Rrgce éhdgmgg!ess ot G e, FanE

treat ment pl ane so that changi ng the Sdne t he
subs$t r atred 1 dwu toeid o ¢ evies aiirpmxmcess rmdul es 1 can be omtted. Al t hough not

directly visible, it is clear herein that the feed and if applicable, the
flowv oct | e wi t hin eig ouring nodul es e pitched to or
synchronl zeﬁg ?ﬁ %(S?ﬁ ot et 5 esu%% ésnﬁgﬁgﬁgﬁ'hﬁon}? CENY sttt ot the
substraties Canetake pkaege H@\é@m@ntt he asprehronimat | o onl yat ehat esosio the

handi ng- over of a substrate fromone to a subsechﬂent process nodule 1 ; the
feed vel®s t PEENGAL HioF e thieat ﬁéhﬁtéﬁaﬁberr@ HiEP eit8At PrUCESSOL

modul es; 1, C@Pe&“ufn%z‘?{ %ﬁgmgséch 19} heé e[f't %95%36610 show meltif&%g@éd

mot i on sequence of a preferred enb e cat ches 10 accor
t héOi nenttlom deighg blie tfneeddemg |mg®luasfnghteheuh>amd|am@- owerd t&nds,dutm ng

the feeding out of a substrate in the course of the treatnent hy using a
processqfﬁ)dEFgaEm%Eorp NG t% tﬁ@el Vet i SﬁtFﬁeé Vi B agBn&ahP ey ony

above. tror t8ersakerofy l@afd t YeeRORLR) @AM COPPONERLS ,ahe LY IdEd. [jhown
is the feed device 9 which consists of two parts 9A and 9B with the

accordlfrFQDITtr omtamesréaph eatches 10N eadly 10B-absdwehl tas thexccidrydi g
pOSItIQ%e edge which is located in the rear region of the substrate.

15 In fig. 6C, the rear catches 10B have completely taken over
the substrate from the front catches 10A which in turn do not
contact the substrate anymore. Now, the rear catches 10B move
the substrate further in feed direction 21, or in direction of
the exit 4, respectively. They remain at the height of the

20 treatment plane 5 at any time during the contact.

In fig. 6D, the rear catches 10B have pushed the substrate so
far out of the exit 4 of the treatment chamber 2, that the
taper of the substrate that follows the widest part of the
same 1s at least slightly located outside of the treatment
25 chamber 2. In the case of a round substrate, this means that
its centre has passed the wall of the exit 4. Particularly
preferred, the rear catches 10B push the substrate as far as
is possible out of the exit 4, so that it is fed into an
optional subsequently arranged treatment chamber 2 of a
30 further process module so far, that, in analogy to fig. 64,
the front catches of the same can pushingly contact the edge

of the substrate which is located in the rear region of the



the kinematics 9C. The i - 6 shows a process nodule 1 according to the

i nvention, at the entry 3 of which a substrate 22 is | ocated being arranged
on the | oXER0tYaBAent surface 7A. Kt 3protrudes so far PRIGEPENE/ISdRt nent
chanber 2 that the taper of the substrate that follows the w dest part of
the sane is at |east slightly l|ocated inside of the treatnment chanber_ 2 .

Si nce tsr?é“es'ubs??‘gtetﬁl?ti S t_r}b%nd{m?l’ﬁ)& MR YRt hecedtPEdf theselt
substr ate-has; ed the interior of the wall of the entry 3 .The catches
10A which belong to the front part of the feed device 9A are positioned at
that tinme in a manner such that their contact areas 11 contact the

subst r &g s Bge wrehsest | beat éafinithenbaék thegited.dHer ¢ in,e tthieo T et
directi 21 i s i ndj r ] [ . the subst i s

al readyvpéglolm]ﬁ éettePIl% Fg%gggég%{ngg Egﬁldﬁg \gre i %rg tfgfe %F hg%ter eﬁe}ilﬁ'rsslnt c%%n%%%g%ﬁ. The
frobt catdchese 1@Achave pusheide f 6pwdr drctlhe isybsita@t eheouddghliyl iniohide’ €entre
of the treatnent chanber. The contact areas 11 are still located at the

hei ght 0"t 1€ ¥¥artY%edge of the substrate, and thus, in the treatment plane
5 . The rear catches 10B which belong to the rear part of the feed device

9B gri pHdvaaugh betmeemdike fy oat rsat cbes iEOA andearendd r£aslyq | agatete i n
the proximty of the edge which is located in the rear region of the
subst r &lgedii dj gof 6@, Thetpearepatckhas 110B have sednpd et Ehyseak&rovied t he

substr rom.t f tch Lch. | urn d o] tact t
substrgihgcfa{lny%égfe’ mﬁﬁ%ﬁ%ﬁ eg%%%(tzﬁgé rl]C anrﬁovégt hghégufapslt%?%t eggur er in
feed digwectimat2ltowirds dheectdronreofof hgrexiittv4 gf r espectibwelnpteTheys

remai n_at, the height of the_treatnent plane_ 5 at_any tjme duri t he
Cont acE= i { A§DIBRCT il eatd ERithed: 168 hdbe dihied Phe8libstidt e & f ar

out of therexiit-A 10f §HE%tie@%ﬁﬁﬂleﬁhéﬂb%%ozexe%@@%r@h%ﬂ%ﬁ%ﬁéﬂgnﬁgmbf
substrate that follows the w dest part of the

a substrate 22 and two catches 10, wherein the vector of the

holding direction h 1is also depicted. Thus, the holding

15 direction h points always from the region of the substrate

edge which the catch 10 touches to the centre of the substrate

22. In the case of several catches 10, the holding direction

results from a vector addition of the respective single unit

vectors. Thus, the holding direction also gives the direction

20 in which forces can act from the catches onto the substrate.

Figures 7A and 7C show also exemplary vectors of the feed

velocity Vy and of the flow velocity V.

Figures 7B and 7D show the according vectors 1in a polar
coordinate system. The feed velocity Vy, i.e. the speed with
25 which the feed device 1is being moved, as well as the flow
velocity Vg of the fluid cushion, can have a component in
direction of the holding direction h. If the holding direction
and the according velocity component are identically directed
(such as e.g. in the case of the feed velocity Vy in figures 7A
30 and 7B), the velocity component has a positive sign; 1if they
are counter-directed (such as e.g. 1in the case of the flow
velocity Vg in figures 7A and 7B, as well as of the feed
velocity Vy and the flow velocity Vg in figures 7C and 7D), the



sane is at least slightly |located outside of the treatnent chanber 2 . In
the case of a round substrate, this neans that its centre has passed the
wal | of tWO28WWHSB7. PpParticularly preferred, the rear cECEHEI1VOBSBUsh t he
substrate as far as is possible out of the exit 4, so that it is fed into
an optlggfl subseqy%gﬁ%xggr anged treatnent chanber 2 of a further process

modul e 50" far Y t (rat" nal'®gy 1 o FPg L8R, THE frdiit CAEcHES G thelSame

can pushi ngtyegopt agéntibeuedgeref thie rsubstiate whichod s 1 osatedpbnehpe
rear region of thesanme, and that the notion sequence can repeat itself
accor di hyl 5L g d7pe & tepresent®he definition of the hol ding direction
as well as the preferred dependence between the holding direction and the

vectorsriof tehe fegd veboci tohandobhe, fd i QnClésh'tQQatﬁeBkOVguV@z'a%fé t¥ith
Therefore, thé holding direction is to be understood as the direction of a
vecbor ¢xprlesentilright hersamide those vest ossmghi chhoifitg f ridin chews  a

respective catch in the plane of the suybstrate .towards. the centre of
gravi t y-of° the su %%%% %,aggoﬁg%%a g@pi&@éd%' Jfﬁéhﬁﬁﬁﬁ%AY¥%W7E#O?ibbe7A
and figalklC scheratical | ynshowna tlepet eweonRriwe exemd ary a4 rangeneshs of
a substrate 22 and two catches 10, wherein the vector of the hol ding

di rect i"Oh® i §e¥PE8 depittetehud? tae hbPERRGdi reect Vohl h 3soi AR sClad ay's

fro”‘thLregkoanIcﬂhQHﬁ, SEE@t ;ﬁﬂ&? WQ&%%e%h916$t%ﬂx40 &8%%@%%.tﬁﬁﬁﬁe.
centre of the substrate 22. In the case of several catchés , the holding
di téct imnfamesutd s sfimom.a Teet ocaaddesi o0 of Itte pespectievetsraghbe unihé

Voo o .- e Ny ol alno,dlaction, elso glves fhe gLrectipnin which |
al so exerg asylyeetor s.0f pheviged veloci tyrdMeadnd of ghhe fiew vel ogisy VF.
Figures 7B and 7D show the according vectors in a polar .
10 are movably arranged in the feedthrough slots 16. A motion
along the longitudinal axis of the feedthrough slots 16 as
15 well as a motion running perpendicular to the treatment
surface TA is possible. Thus, the motion along the
longitudinal axis of the feedthrough slots 16 results in a
feed acting in transport direction 21 onto the rear edges of
the substrates 22, and further in a progressive approach of a
20 pailr’s of catches 10’ catches 10 towards each other. Thus, a
pair of catches 10’ forms a part of the multipart feed device.
In this case, a pailr of catches 10’ consists of two catches 10
which each have the same position when viewed in transport
direction 21. For example, this applies for the catches which
25 are provided with reference signs 10A in fig. 8A. In this way,
it is possible to achieve a sufficiently far feeding out of a
substrate 22 from the region of the treatment surface 7TA
despite the limited lengths of the last feedthrough slots 16
(shown in the right of the picture). The moveability of the
30 catches 10, 10A which runs perpendicular to the treatment
surface 7A, indicated by the arrow 23, serves for a return of
the catches 10 to the initial position after handing-over of a
substrate 22, without a substrate which is Jjust located in the

region of the respective feedthrough slot colliding with the



coordi nate system The feed velocity W, i.e. the speed with which the feed
device is being noved, as well as the flow velocity VF of the fluid

cushi on, WaROHAMESZ conponent in di reéBion of the hol di RETEPRESOPEAS h . | f

the hol ding direction and the according velocity conmponent are identically

directed (such as e, b in the case of the feed veLocitg W in figures 7A
and 7B)%° el oEF‘Fg E8nponent “Has 14 lpokPE1veCki gt FRAFREySa;FESD 1D

count erciir e¢ted Csdeheas €r0.ai ndihe casecakchhe fhowevelpei ty Mrdn
figures 7A and 7B, as well as of the feed velocity W and the tlow velocity

VF in fdqiidsle7Glapea 7oy Lot ev@l oerbgreodporettintasta wégatinesstiigm, | f
the velgcity is direct endj c r t | di.ng .di recti,o ifs
conpongﬁfi%%%ﬁﬁéﬁﬁi% |%té§%%n9?% %gggéggﬁqufggcgi%sﬁ%wéﬁﬁug{%ﬁf%ﬁ%ﬁvon a
t r eat menir fsurd ace dMtimcattehesstwhirch protrude fromthe sane. The fig. 8B
shows a treatnent surface according to fig. 8Ain a side view For the sake

of clarjty, only the | ower treatnent plane . 7A is sho on whi ch sever al
subst r A6 39 HFE Phcat bt ad SweF FSRSCEATEhEs TRWof MR GH! yiEhe 7% ont

cat cheg i 1@A f e ded W thuyef exeaces si;gnsy The ccatehes t1@, pLOAprot rude
through the treatnent surface 7A through feedthrough slots 16 of which al so

only tweearkeabf ovif ded twihels ridt'er efte siogigctTHee osthesha 0 catehesy aily

arrange cf“t[rﬁ] e&ﬁ%‘é%'&%”%ﬁg slots 16 &&DE%QQ along Lhe b onal rudingl, axis
of the feedihrough slots as wel " ‘as™a notron runni hg perpendicular to

t heo t r eat, merite it aclee 7Aatshpesgionl enavihusl réhey nobiveneadl arggthie half

| ongitudi nal axis of the feedthrough slots 16 results in a feed acting in

transpért i &80T G ORE SR Tt HE SPEAT ey dS st i EupstGtat'ds 22, and

further in a progressive approach of a pair's of catches 10" catches 10
t owar dgnheachi ot hefon ThS.crd Pai irelfptatiches, 10hoher s gh dPafdnPf ihhehe
multipart feed device. In this case, a pair of catches 10' consists of two
cat che®lture represents a substrate 22 just before the handing-over
from one pair of catches 10’ to a subsequent pair of catches
15 10’77. In this situation, the catches of a first pair of
catches 10’ are not vyet as close to each other as in the
situation described hereinafter. The following catches 1077

are also not vyet 1n contact with the &rear edge of the

substrate 22; however, the contact is imminent.

20 This situation which is respectively shown 1in the centre of
the picture represents a substrate 22 during the handing-over
from a first pair of catches 10’ to a pair of catches 10'’
following the same. The substrate 22 has, for a short period,
contact with both pairs of catches 10’, 10’’. While the

25 catches of the pair of catches 10’ which is located backwards
when viewed in transport direction 21 are already in close
proximity to each other, thus pushing the substrate 22 as far
as 1s possible forward in transport direction 21, the still
widely spaced apart catches of the subsequent pair of catches

30 1077 take over the substrate 22 by contacting accordingly far
spaced apart points of the rear edge of the same. In this

manner, a handing-over of the substrate 22 from one to a



whi ch each have the sane position when viewed in transport direction 21.

For exanple, this applies for the catches which are provided with reference
si gns 10AVPROTWYST88A. In this way, it 3% possible to acRCEFR2HOHNFH} cient |y
far feeding out of a substrate 22 fromthe region of the treatnent surface

7A despite the limted | engths of the |ast feedthr h slots 16 (shown in
the ri g#ﬁflo?wltrh% pirctur@ %#h@%véébi???%l etﬁ'é%glgﬁéhe%hﬁo,paféﬁ whi ch

runs pefpesd cul @r, tpo'thecéjjgaﬂm@tw;s@ﬁf@@@h7&@@5& cat eq _by t he arrow 23,
serves for a return of the catches 10 to the initial position after

handi ng- over of a substrate 22, without a substrate which is jus,t | ocat ed
in the Y&y BATOPIt e r BRBPestitvd eet? hPdugh BROE Ui | FaFRBeRi thY’ must

ther et urfi ngr Cat chesspdhe; 0 § i abe Positihon.gs charggterized in that, {he
catches of a pair of catches have the greatest possible distance to each

ot her. Accrdimy peithefi menthan, 10hé respectd wvetcaktcleseare asndnged
retracted in_the Lt eat ment ﬁurf,ace 7tA duri Eg t he rettgn. The situatio

whi ch 1% Fespectively stiowh ' Feft-iaHd Gh t hE Fildre Teph e 18 s udSt rat e
22 whi cdeverdT anspoydeeidit onlpsione pais otaeahekes 1Qn . Theeconpagie

bet ween the catches 10A and the substrate 22 acts on the rear edge of the
subst r a8 PE ORI At hB8TeEPEResT LA HERA A r A\ cHPer eBxpBRYRAI yehalt f  of

t he way ;al i Ler (RY; ecqﬂct augh . The sit j.on ichis
r especﬁ@eﬁ%‘%ﬁﬁméfi S%F%ﬁ%ﬁdeﬁ% t ee@;)i ct urgglﬁéepgngscé§9é %Osﬁ%t?a%%\@% j ust
bet or e ateidrandi nge overddd onh dbne paer ioflepatiches B daaha sthsequendn pair

f t 10" In this situation, the catches of a first, pair of catches
20' Cgr gqore%te§@f‘p%1§’ clt%?e to" @Ach 82he1}heas%ilﬁSFhé5rﬁ%HJa‘f‘F%n J§sser? peere

her ei naffeer endhe f ot h oW ngacat chiesnd O'thear o Absor ML Yek R reBhaci 1w th
the rear edge of the substrate 22; however, the contact is inmmnent. This
si t uat iloh WP d B respeet i veE)dshenwAVER t HeétBentthe ofcatches of  the

subsequent group, simultaneously, the members of the third
15 group are being returned to their initial position 1in a
retracted position, etc. In this way, the effort for the

provision of the individual motions can be reduced.

The fig. 9A shows the top view on a treatment surface with
catches which protrude laterally into the region of the same.
20 The fig. 9B shows a treatment surface according to fig. 92 in
a side view. As before in fig. 8A and 8B, only parts which are
relevant for the description of the embodiment are shown, and

redundant reference signs are omitted.

Again, the catches are, according to the invention, combined
25 to pairs 10', 10'', which form respective parts of the
multipart feed device. It is visible in the side view (fig.
9B) that the <catches are also arranged above the lower
treatment surface 7A as well as above the substrates 22. The
contact areas 11 of the catches extend as far in direction of
30 the treatment surface 7A, so that they can contact the edge of
a substrate 22, whereas the remaining catch is spaced apart in
vertical direction from the treatment surface 7A preferably so

far until it cannot collide with the substrate 22.



the picture represents a substrate 22 during the handing-over froma first
pair of catches 10' to a pair of catches 10'' follow ng the sane. The
subst r at eVO20HA4578f or a short period, 4€ontact with bot hPpAEP301§{00354¢ ches
10", 10''. Wile the catches of the pair of catches 10" which is | ocated
backwards when viewed in transport direction are al read¥ai n clos

2
proxi M4y Pd&eabh ot her® t Iid i AgSt hréogeﬁl%‘%%? at’d' 22gs PdpLHst sthe

possi bl frorvand iy tdanspor toidi ect bele2l, cbhepstibhiwi deby spaced apart
catches of the subsequent pair of catches 10'' take over the substrate 22

by contaactanwyracicor di ngtyeflarfesphced apar tspointstof ehe redrsedyn iyt he
sane. In this nner,.a handing-over qof .the s tr 2 from.ane to.
2ol | ovithg paid o1 bat Ehal T s8LTBre P out (e paitre lor Cht o 1
10'5 caldd diswgi widh eachhotherheTheytwidonof pbei cabehesaiO fafr apais of
catches 10' nust therefore respectively be adjusted to the notion of the
f ol | oWty i re gtI&H Thes 90t L2 APBF HeF1E6CEASTr e & Tradi nddVercHcd6idi ng

to the jnvenpien. Jn coptsastychhemd.on£f severaknsubsequents pal iy, of
catches can take place synchronized in groups. This neans, that for exanple
each t iy dcipai arobweatdhed héxeoutteisont heosamer it $ ohe $det hatt itchr egh@rioups

are pravi ded whjch e i.ndependent, of eac her . en, for _exanple, the
catcheslnofﬁt%‘e %Igfst%%gréalfpc ar elrjl%s?O bé (l)Fg gtkkfee et Vc\:g}es[ h%lgrapgtaﬁralcoanng t he
respectioie fead haoughcs! othk6,. prepardingythe handhagooves Witk dthe-qat ches
of the subsequent group, sinultaneously, the nenbers of the third group are
bei ng et Me’l 26NERERE AITHI d1NSpost tFiomS | ACaCFdtfacted Pesi TG EE I n

this VR the, effprt for the provision, of the indiyi dual fmid ons, can, be

r educed. Theegf'i g.” 9A shdwsrbﬁe top v]i glv(/ on a treatnent surface W th catches
whi ch pragtongdend atceral [dedartipttiens.egi on of the same. The fig. 9B shows a
treatnent surface according to fig. 9A in

Shown 1in the centre of fig. 9A, 9B, the situation in which a
15 handing-over of a substrate from one pair of catches 10’ to a
pair of catches 10’’ following the same 1is shown. Because of
the motion which is possible in transport direction 21 as well
as in direction of the axes of the catches, a handing-over is
made possible which takes place analogous to the handing-over
20 process as described in fig. 8. Therefore, reference 1is made
again to the according above descriptions. The same applies
for the pitching and synchronizing of the motions of

individual pairs of catches.

The fig. 10A shows the top view on a treatment surface with
25 catches which protrude from above into the region of the same.
The fig. 10B shows a treatment surface according to fig. 10A
in a side view. Again, redundant reference signs have been

omitted for reasons of clarity.

According to this particularly preferred embodiment, the feed
30 device 1is designed in such a manner that the respective
catches 10A or 10B of a part 9A or 9B are structurally
connected with each other. One front part 9A of a multipart

feed device as well as a rear part 9B respectively exists with



a side view A s before in fig. 8A and 8B, only parts which are rel evant
for the description of the enbodi nent are shown, and redundant reference
si gns ar VORI EHT87Agai n, the catchesdare, accordi ng t o PCREPRHPEMSHHN,

conbined to pairs 10 |, 10 , which formrespective parts of the multipart

feed device, It is visihble.in e side view (fig. 9B) that the catches are
al so arrahget é%o@e StL'PSPeSthro‘—jv‘\ieer % ?eaﬁﬁéﬁf“ stf‘ﬂ a%%g‘?fi\oh‘étvﬁl%l hs° WbovE the
subst r atzesy22:h Thel cont acheaksens, 1thef rthe eatrehes extend.Bsifart i feed
direction of the treatnent surface 7A, so that they can contact the edge of

a substdate 2295 wher éasheNE frenmeiTi Hyl ke etr | Y sphcedapar tinfevert i tal
di rect i,0n. from itrhef%&?@tg?n%%rE@B@t%éﬁ%r eherabliy 2o farsuntid %mgfapnot

collide with the substrate 22. On one the catches are npveable inh and
agabnstThehe cartanspor brdi réesione?]l ielosderito be abldert otexeetsane a

accordingly directed feed to the substrat an ubsequently to drive back
in an it |aéierbtoscf?riﬂb‘?‘1c.tTﬂ§fs tithf?i t5%1° ossif?%’n ?gﬁt P‘i’é%gosﬁq}ei o TR ANt €h t he
cat ches @'« asd ttaged asifarmasnks tpessi bhey againnsdxtheqt bansPoitract

direction. Further, the catches of a pair are al so noveabl e towards each
ot her, T@$MS7diEat ed 1By 9t hehar F owsC2BE € uthi 52 hotd*6rf .cof PEdpenes t byt He gt i on

shown in f] , , :cor.di ng i S i_r..c e
t owar ds eggﬁg oﬁér?ﬁAg%g%divﬂé Y, Egn\ﬁgngkosl’g%ﬁes&g#k?%% tgén%éjﬁlsgcbtea‘grc I eved
wiih the cafches acoordingl @&, t A@Bemzodi atntyof chingac@A, t19B. eAddi tdfonal | y,

reference i's nade to the accordin bove descriptions. Shown in the centre
of figS"oAtGBS t%‘r%easﬁtt&’fti qdr}F \%{ﬁac @ i ng- over of a substrate from
one pair of catches 10' to a pair of catches 10'' following the sane is
shown. rBegause vefl t hendwh i or rahihehd SiPosEeblA duhdd anspent diractdh 2 1
as well as in direction of the axes of the catches, a handing-over is nmade
possi blJe!Skhi khi ¢ Bkes Bl deE B TYOoUs £6 theShambiageover from a front

part 9A of the multipart feed device to a (from the viewpoint
15 of the same substrate 22) rear part 9B of the multipart feed
device. The catches 10A have a short length, so that their
contact areas 11 are arranged in the plane of the substrate
edge (treatment plane). The catches 10B have a greater length
due to the same reason. This 1is particularly well visible in
20 fig. 10B (side view), in which for example the part that is
arranged 1in the centre of the picture 1is aligned almost
perpendicular to the treatment surface 7A, whereas the
following part (right picture) includes an angle of
approximately 45° with it. In order to be able to exert the
25 feed according to the invention onto the respective substrate,
the contact areas 11 of the catches 102, 10B must be movable
in transport direction 21. According to the invention, this is
achieved 1in that each part 9A, 9B is additionally pivotable,
as respectively indicated by the arrow 24. In this way, the
30 catches 10A, 10B of the individual parts of a multipart feed
device can take very different positions, so that the contact
areas can take different positions along the transport
direction 21 as well. For example, the situation which 1is

respectively shown in the centre and right hand in fig. 104,



process as described in fig. 8 . Therefore, reference is nmade again to the
accordi ng above descriptions. The sane applies for the pitching and

synchr oni¥WPR8106#5fRe noti ons of individdual pairs of cat ®REEP2IRGIISHY. 10A

shows the top view on a treatnent surface with catches which protrude from
above into the region of the sanme. The_fi treatnment surface

fig. 10B shows 2
accor dilfg to°RIGPLEAR FRca 'LiddeRntéw © igadi muSddindant  r BReFBnde sign% have

been onitted,for:reasenscof ehard tyr Ageendisng, £10- ¢ hicscpardd el ardver .
preferred enbodi ment, the feed device is designed in such a manner that the
r espectlinge ratches IEAoEsICR bfh alpastho9A orl@B drandt Loctiieal # yctoormect ed

with each other. One . front rt. 9A of, a mul tipart, feed. device as l.] as a
fear part B TeshetlTvEly Coxrste v {H egald Ch a SUbstt at 62925 CFr OThY he

Vi eswpoidin tefctasubsbeatrat22 whi cds f ablowsst hies sapesithe rear padiswird he
mul ti part feed device 9B would have to be indicated by 9A again, since it
i s | oc&tE®GH FY oit- of t Rt Subst r Bhe ﬁﬁéﬁhﬁﬁeﬂédt@ﬁo@%ﬁﬁaﬁ§§n£QHQ?ﬁF

cat ches ar e, gesigned Jfiel escopi ¢ i fngLdernto-ensure ;a parmnent gontact of
the catches 10A, 1B with the respective substrate edge. Thi's nmeans that
t hey cawtextrendhdeh cdieract themsehees)alwhyl t heienslfomgi tudimak akimm

i ndi cated by the .arro 3. In.this wa it is ensured that the contact
T Pl p i rten 1 Haind St T oot

ar eas es Wway's e e ég)d? ‘a substrate
22 at the height of the edge. Respectively shown |left-hand in the picture

i S10 he pairtivat | oiffe | usibtbefiosen | he chandi nge over ofatacisapsbrrate garkroma
front part 9A of the multipart feed device to a (fromthe viewpoint of the
same sHEPatte ?%}SFéarwﬁégt OB BFPPRE2REI t fpart"ieeld devikeY THE cdthes

10A hayeacshort shengtfe sqthat, hhel rcontact areas Ll ay@, arganged 4 n the
pl ane of the substrate edge (treatnent plane) . The catches 10B have a
greatepoﬂéd@ﬂ@n with the substrates 22 is no longer possible during
the return. Incidentally, what was said in the context of the
15 precedent figures with regard to the pitching and
synchronization of the motions of individual pairs of catches

correspondingly applies.

The present invention was disclosed by the example of a
process module with two parts of a feed device designed
20 multipart. It 1is clear, that the invention can be realized
also with a different number of such parts and catches
according to or based on the aforementioned embodiments

without leaving the scope of the invention.

It was further demonstrated that the invention provides a
25 treatment under gentle and <controllable transport of a
substrate, wherein, in particular, the double sided treatment
is possible without great efforts. The invention provides a
treatment which 1is mostly free of undesired particles, and it
fulfils 1in particular the requirements of high purity
30 treatment processes as well. By means of the media separation
device on one hand, and of the substrate supporting fluid
cushion's flow which 1is preferably directed against the feed

direction on the other hand, a <carrying-over of treatment



due to the sanme reason. This is particularly well visible in fig. 10B (side
view), in which for exanple the part that is arranged in the centre of the
pi cture i¥WOR14EW7al nost per pendi cul 478 to the treat menPCIEPRUSOOISAS
whereas the followng part (right picture) includes an angle of

approximately 45 with it. In order, to be able to exert the. f ccordlng
to thef i 67 oft o HHE TedHdE T sﬁ(t‘-%st?%ﬁeSutbrFéC I&gr5t alit re‘%\ﬁ 9%t he

cat chesclléfa%ecﬂ-%arwsaoanm@v@éol eddpddansPoft wWidectdonllieHecoprding to
the invention, this is achieved in that each part 9A, 9B is additionally

pi votabl e, as respectively indicated by the arrow 24. In this way, the
catches 10A, 10B of the individual parts of a multipart feed device can
take very different positions, so that the contact areas can take different
positions along the transport direction 2 1 as well. For exanple, the
situation which is respectively shown in the centre and right hand in fig.
10A 10B represents the transport of a substrate 22 which is only in contact
with one pair of catches after the handing-over. The pair of catches which
is shown right-hand in the picture is aligned and pivoted in such a manner
that it can push the contacted substrate 22 as far as is possible in
transport direction 21. In contrast, the catches of the part 10B contact
the substrate which is arranged there with a (firstly) pulling notion which
(later, not shown) will transforminto a (fromthe viewpoint of the part
10B) pushing notion (not shown) . During the (not shown) return of the
catches of a part, no contact exists with a substrate 22, which sinply can
be achieved in that the parts reduce their length until a collision with
the substrates 22 is no | onger possible during the return. Incidentally,
what was said in the context of the precedent figures with regard to the

pi tching and synchroni zation of the notions of individual pairs of catches



correspondi ngly applies. The present invention was di scl osed by the exanple
of a process nodule with two parts of a feed device designed nultipart. It
is clear, WORA/H[ABTi nventi on can be rddl i-zed al so with RCHEPREOIENS+hunber
of such parts and catches according to or based on the aforenentioned
enbodi ments without |eaving the scope of the invention. It was further
denonst i hion vVE ment under gentle and
controll able transport of a substrate, wherein, in particular, the double
si ded tryeat mentpiscossidderav thout great efforts. The invention provides a
treatment which is nostly free of undesired particles, and it fulfils in

particul ar the yegquifsenents,@fchigh purity treatnent processes as well. By
means of the nedia separation device on one hand, and of the substrate

supporti ng fILnéh§}§rnéHﬁ] f%ﬁgﬁgggch is preferably directed agai nst the
r hand,

feed direction on the ot a carrying-over of treatnmentfluid, or a
re-gontam natiqn .of the strate with already cl eaned-away conponents,
res%ecthely, €£%§1n5¥gﬂ§q$§%§§j.List of reference signs and abbreviations
1 process nDdMgagZé{§%; nt chanmber 3 entry, entry opening 4 exit, exit
openi ng’ 5 treatment pi'ané 6AT ower fluid cushion 6B upper fluid cushion 7A
| ower treatnent surface 7B upper treatnent surface 8 nega sonic device 9
devi ce For contlro(ﬁﬁre?%f‘@éjg,c S&EWIHeVi ce 9A front part of a multipart feed

device 9B rear part of a nultipart feed device
6B upper fluid cushion

TR lower treatment surface
10 7B upper treatment surface
8 mega sonic device
9 device for controlled feed, feed device
9A front part of a multipart feed device
9B rear part of a multipart feed device
15 9C kinematics
10 catch
10A front catch
10B rear catch
10 first catch pair
20 1077 following catch pair
11 contact surfaces
12 drive elements
13 drive chamber
14 media separator
25 15 separator gap
16 feedthrough slots

17 gas nozzle, nozzle



9C kinematics 10 catch 10A front catch 10B rear catch 10" first catch pair
10" following catch pair 11 contact surfaces 12 drive elenents 13 drive
chanber W 2Ri43783epar at or 15 separatidér -gap 16 feedt hr BGHEP3I{08353Y gas
nozzl e, nozzl el8 catchnent tank 19 foil 20A/B first / second sem -vol une 2
1 feed direction, transport direction 22 substrate 23 arrow 2 4 arrow W
feed veltcity VE¥IBWel'stity h hol ding directionPatent clains 1 .
Apparatus for the fluidic inline-treatnment of flat substrates (22) with at
| east one processinodul e (1) that conprises a treatnent chamber (2) having
at | east one treatnment surface (7A) being substantially horizontally
arrangetP4 /P a tirigmtmentsqticane (B)iamlwed ng designed for the formation of a
| ower fluid cushion (6A) provided to support the substrates (22) w thout
mechaniZlal | y comteattding: dthieort r eatareriosurdiacec(/A) t hat has two openi ngs
for the |inear feed-through of the substrates (22) in the sane

5 22 substrate
23 arrow
24 arrow
Vy feed velocity
Vg flow velocity

10 h holding direction



pl ane as entry (3) and exit (4) assigned thereto, and at |east one feed
device (9) with at |east one catch (10) for the controlled feed of the
subst r at XO2OW 144787 hi n t he treat ment éhamber (2) . 2 . REPp&EPARINYOHEEor di ng
to claimll wherein the velocity of the feed (W) can be adjusted in such a
manner that its conponent which points in holding direction (h) exceeds the
conponent of the flow velocity (V F) of the fluid cushion in holding

direction (h) , wherein the hoIc{ja (gré¥§$§n (h) is defined as the
direction of a vector representkﬁgg¥%e—StWﬁf§ t hose vectors which point
fromone respective catch (10) in the plane of the substrate (22) towards

t he cent.re 2pfpagravisty 66rt hetsubsfiatei¢22)inl 3e-tAppanmatus accor dilgt t o
claiml or 2, wherein device for .nedia separation (14) is igned to at
east one GPEFHE ARG eriry ) and SRett 4 Dpbhrhigss FotuASpdra: dorat
accordi ng tenglais®s3 2 whesginehhe deviices far) madivanseparations{l4)neach
have a foil (19) for the separation of fluid being vertically arranged

bel dw t he treatment pEaréacs) i(ARa catthdrentu sk {18) 1y 5 horasisdrar

according L9.clalm 3 uherelnihe devices Lor Jd s, separaLlanoGle. each

have at | east one nozzle ( or the generation of a gas stream by ich
fluid that taghefesndtoi@an brcom agwer eXitidigcswhstnat €@X)22proandbe wigped

of f, and/or by which a gas treatnent of the substrate (22) can be carried
out 6 AGHEPARGS ChecSTEIG e arky 201 “Hid e Ry K C PR S
conpri si ng taf urthermsur fagerf#B) (beijngcs ¢ apged @kovepand, par ablelcHo the

treatment surface (7A) and being designed for the formation of an upper
f149 d cushiléanegeB)feed-thpppakataus abcordihgtratany of2lcl annstiliet ¢ane

further comgprising a, deyi cefor, supplyjng,the substrate side faging .
least one feed device (9) with at least one catch (10) for

the controlled feed of the substrates (22) within the

treatment chamber (2).

15 2. Apparatus according to claim 1, wherein the velocity of the
feed (Vy) can be adjusted in such a manner that its
component which points in holding direction (h) exceeds the
component of the flow velocity (Vg) of the fluid cushion in
holding direction (h), wherein the holding direction (h) is

20 defined as the direction of a vector representing the sum
of those vectors which point from one respective catch (10)
in the plane of the substrate (22) towards the centre of

gravity of the substrate (22).

3. Apparatus according to claim 1 or 2, wherein a device for
25 media separation (14) 1is assigned to at least one of the

two entry (3) and exit (4) openings.

4. Apparatus according to claim 3, wherein the devices for
media separation (14) each have a foil (19) for the
separation of fluid being vertically arranged below the

30 treatment plane (5) in a catchment tank (18).



upwards with a second fluid. 8 . Apparatus according to any of the
preceding clainms, wherein the feed device (9) is designed nultipart with
each par tWOR01W§4878%ul ti part feed devi éé8 (9A, 9B) havi ngPST/HP2HSI00FAE cat ch
(10A, 10B) being designed and controllable in such a manner that it can

contact_ the substrate (22) .at the edge.and no it.in feed directio 21
oo o U Ao Aol s R G b RE T dUts vaKaERRe e LR,
10B) of thewpardt ssobathei sl tipar te f@edndevi ge (12As9Bynbeinng qenprised by

a treatnment chanber (2) are, parallel to the feed direction (21), spaced
apart fromf@achtbe hereraich tdrarangéd 4 nJsacH d rahnel t'HatCla Eontdcttioit t he

catches (10%,A08) of adf asentnparts d s.excluded, 10, Aapar af s cagogrding

to any of the preceding clains, ereint are

desbgned t wiheda adi, kedand to haveltba lgor tspteemead] segrientsdbkercont act
areas (11) 2? are arranged at a kinematics (9C) by which the positioning
of the cont'dt &@adq AT W% WY espect to the substrate edge, is securely
adj ustable at any time during the treatnent.11. Apparatus according to any

of the qor eeefiang t¢lAidE o herEeith sevMeral dHoGassdmidY esl {iks are arfanged
one after another. 12. par at us accordi ng to any of the preceding clains,
wher ei n t hEFIGIEIE T rreafwertef et @t B3C¢ o (TRe PPaRSpertraagarelabas 3id

desired, to.uelahenigal,Lr eatopnts of. flalesubstyates (22, Jdidanaratus

according to any of the preceding clains, ereint t l'east one catch
(100 1CA, IX0B) tofe tthenet: ilceastt eme urgped dewiice (Ehi®A OB) i s arranged
above, below, or laterally to the treatnent plane (5) . 14. Method for the

fluidic inlLine-treatnment of .flat _substrate 2). Si t he rat us as
dEfineg'inpéﬁ?léﬁu€|aﬁﬁgofdlng to any cﬂ? Q%a&nmy % Qg ?, E¥§¥%her

comprising a device for supplying the substrate side facing

upwards with a second fluid.

8. Apparatus according to any of the preceding claims, wherein

15 the feed device (9) 1is designed multipart with each part of
this multipart feed device (9A, O9B) having at least one

catch (10A, 10B) being designed and controllable in such a

manner that it can contact the substrate (22) at the edge

and move it in feed direction (21).

20 9. Apparatus according to c¢laim 8, wherein the respective
catches (10A, 10B) of the parts of the multipart feed
device (9A, 9B) being comprised by a treatment chamber (2)
are, parallel to the feed direction (21), spaced apart from
each other and arranged in such a manner that a contact of

25 the catches (10A, 10B) of adjacent parts is excluded.

10. Apparatus according to any of the preceding claims, wherein

the catches (10, 10A, 10B) are designed to be rod like and

to have ball or spherical segment like contact areas (11)

and are arranged at a kinematics (9C) by which the

30 positioning of the contact areas (11), with respect to the
substrate edge, is securely adjustable at any time during

the treatment.



to 13, conprising the followi ng steps: - formation of a lower fluid cushion
(6A) on the treatnent surface (7A) and sufficient introduction of the

subst r at eVO2030/ABFugh the entry opentRg—(3) into the tPERERRHOOBH4hber (2)
until the substrate (22) with its downwardfacing side is supported by the

fluid lLayer of the fluid cushion (6A) w thout nechanically contacting the
tr oat ot SEEFICE U7 AP 4Tt Uht THe Vgl o T S ot e ( 291 Tl
follows thegowedest parde @f nidigi1sme 1)s Ate |Lasin@ld dHd yadacatadinet he
interior of the treatnent chanber (2), - control of the at |east one catch

(10, 1CA, 10B) of the at |east one feed device (9, 9A 9B) to establish a
cont actl of /e 'edge GICarE bt aty (2)the Feas b g Hel Subst rater g22) by

means of ”%%eatfllfﬁﬁ':[c O&G‘eaqﬁae% (10 5 2O, RaO@%eoggt{%p@;&tl east,one feed

device (9, 9A, 9B) within the treatnent chanber ), Wherein the conponent
of the feediveloxited,(Vty yeitn dicindiargl di reztmnent £ hp fexXdeedss et conponent
of the flow glocity (VF) of the fluid cushion (6A, 6B) in holding

di rection (@% ,‘Wwherein the holding direction (h) is defined as the
direction of a vector representing the sum of those vectors which point

from ons r egpectitve catehrdihl, tOAn1QB) dhe the q@@ney ofldihes subsdrate (22)
towards the centre of gravity of the substrate ( - sufficient feed out

22) .
of the substfat®é (22)SthrdughothB exi®r opéni rﬂgOP(>4)<)>¥r6H?t Aé theedttmette
chamber (2)c.untibothe taper of,thesubstrate (224t hat fol | aws the widest

part of the same Is at |east slightly [ocated odtside of fhe treatnent
chibrber (2)latwlrerdivn tthe hedge eaftrtehne sulester atse .(22) during its entire
presence within the treatnent chanber (2) is contacted by

14. Method for the fluidic inline-treatment of flat substrates
(22) by using the apparatus as defined in any of claims 1

to 13, comprising the following steps:

- formation of a lower fluid cushion (6A) on the treatment

15 surface (7A) and sufficient introduction of the substrate
(22) through the entry opening (3) into the treatment

chamber (2) until the substrate (22) with its downward-

facing side 1s supported by the fluid layer of the fluid

cushion (6A) without mechanically contacting the

20 treatment surface (7A), and until the taper of the
substrate (22) that follows the widest part of the same

is at least slightly 1located in the interior of the

treatment chamber (2),

- control of the at least one catch (10, 10A, 10B) of the
25 at least one feed device (9, 9A, 9B) to establish a

contact of the edge of the substrate (22),

- feed of the substrate (22) by means of the at least one

catch (10, 10A, 10B) of the at least one feed device (9,

9A, 9B) within the treatment chamber (2), wherein the

30 component of the feed velocity (Vy) in holding direction
(h) exceeds the component of the flow velocity (Vg) of

the fluid cushion (6A, 6B) in holding direction (h),



the at | east one catch (10, 10A, 10B) of the at |east one feed device (9,
9A, 9B) . 15. Method according to claim 14, wherein the at |east one catch
(10, 10AWOEBN/IdHWfacts the rear or -t € in the back regP6l/EP3EIAI0H4Edge of
t he substrate (22) , Wherein the flow velocity (V F) of the fluid cushion
(6A, 6B) as Il as th feed. vel oci have a positive conponent in
hol di ng diregﬁFﬁﬁ”(h)t Snd"@hErBPn %ﬁﬁe%Bh%%neai oﬁsth@eﬁééﬁdveQEC|T@e(VV)
is adjusted ifn sugh & magnep thatedt ﬁ@;ﬁneéﬂsseﬁﬂe«lgorfmne@hmofoﬁhetﬁéw
velocity (V F) of the fluid cushion (6A 6B) Met hod according to

cl ai m 14, VWéfre@ltr@ﬁShé“’l’aJtCn ensinbné reat chng mesamﬁl‘l@B)caé@ht actls theéhrear

or the in thgi?%F g&fﬁe ﬁfq}ed §dgghgf é%st%%$§trq5% (Zgg a¥ggrql t he

fl ow vel oci t “Ui'd Cushion ( “has “& nega ive conponent
i n kol ding dkkﬁﬁhkﬂ@f(@k&%ﬂiﬁfﬁffﬁﬁﬁisuﬂsnndge(AA@ has a positive
conponent in holding direction (h) . 17. Method according to claim 14,

wherein the atdreasterenereatich (tlOof1@he 10B)seentact @ Hhechronynorcide in
the front region | ocated ed%e of the substrate (22), wherein the flow

vel ocity (V Byidf cBwe ifnduid cM%ﬁW%Af%m% V1 t ef el Vel Dt ty (V
v ) have a “‘%%%te' V&L ”@%swa@% 92?9 5?0%3”0(«@) ,th%”%"é!ﬂeegte g&‘af@e

h
conponent of flow vel ocit t he cushion (6A, 6B)
adjusted in sﬂbhhfrmﬁm@rlshat ﬂhewna@MIgnkﬂpfl@hasedoupoﬁede exbeéds t he

ma gitude of thetco %ﬁt of t feed velocity (W ) in holding direction
(h? 18. MetH&a FHECST GRgS dry 'of claims 14 to 17, wherein the feed

deV|ce (9) is designed nultipart with each part (9A 9 of the multipart
feed devi c&NEIFRaviHy & ggFeéE% e EHPERTEEE, FOA ﬁ@ﬁéngmﬁéﬁmqp e

?g?strate (2)senid the 1eaur 8€e Ok ricbs mbeed dhungugh E@ﬁ t ceatneRl-ccharmber
IS
the at least one catch (10, 10A, 10B) of the at least one

feed device (9, 9A, 9B).

15 15. Method according to claim 14, wherein the at least one
catch (10, 10A, 10B) contacts the rear or the in the back
region located edge of the substrate (22), wherein the flow
velocity (Vy) of the fluid cushion (6A, 6B) as well as the
feed velocity (Vy) have a positive component in holding

20 direction (h), and wherein the component of the feed
velocity (Vy) 1s adjusted in such a manner that it exceeds
the component of the flow velocity (Vg) of the fluid
cushion (64, ©6B).

16. Method according to claim 14, wherein the at least one

25 catch (10, 10A, 10B) contacts the rear or the in the back
region located edge of the substrate (22), wherein the flow
velocity (Vy) of the fluid cushion (6A, 6B) has a negative
component 1in holding direction (h) and the feed velocity

(Vyv}) has a positive component in holding direction (h).

30 17. Method according to claim 14, wherein the at least one
catch (10, 10A, 10B) contacts the front or the in the front
region located edge of the substrate (22), wherein the flow

velocity (Vg) of the fluid cushion (6A, 6B} as well as the



handed over froma first part (9A) of the feed device (9) to a further part
(9B) of the feed device (9), and the at | east one catch (10A) of the first
part (9A)WOAAIAEE BTt he edge of the subB$trate (22) so | oRGTERRIIN/0HHE edge
is also contacted by the at | east one catch (10B) of the further part (9B),
and wherein_th suistr. te &g%),hafter t he handi ng-over, is trans lorted by
means of thee&t E64SF oMe cht'ch{10B)® of PRE ¥ Gr tHEFP PLFLT (9B) u<g {9 he
exit openi ngi ()t 0fn t het reatent,nehanber t62) apdpbadneut cef the same,so
far until the taper of the substrate (22) that follows the w dest part of
the sanme isatodidast (&) ght 1yn¢ othted eutside tRé,t ot rﬁﬁltafﬁlaﬁ@eﬁ?? {2)

19. Met hod r di cl ai i h t_.l.eas catc of
t he furthersq%%?tg(@%ﬁ% %ﬁ%mn%ﬁ?i }p‘?%s%ﬁk{e}g gsitchels?chon?g% sr?%u%kéél%@r st
substrate (22 mdymoughid hef exid (d)pdrom the theataeat vehantber (2)), inhile
the at | east one catch (l,OAg f the first part (9A) of the nultipart feed
devi ce (9) THtHdHu & n@l)substrate (22) through the entry (3) into
the treatnment chanber (2) . 20. Method according to any of clains 1 4 to
19, furthencaomy i skpgribggseparat o rof-fuigd that: adher esHeg dike dmeom ng
and/or exiting substrate (%2) .21. Method according to any of clains 14 to
20, furtherfesptidmalty ¢8mmprissides ioe brmskyepalt ofithe el awittg §¥%ps : -
single sid or_do e _Sj tre t .t.he b (22) it

tregt ment ﬁ%u)l d?g- %g%ngﬁ}eﬂg‘% errcf gég%%u %te]léigde(?i’vjt rs%%?{rr@%t ggf ]%@ﬁaesqsﬁ%%? rate
(22) with udtoar aned/ oroaegasmind. wR22re Met hoed accosdiaige t 02any df ctiad ns 1
4 to 21, wherein th out fromthe exit (4) so far

until the t%s%fofhzggaééﬁa%dgt'(e%(%%%‘gt}%gg fol 9o thechptiest  (2), s
handed over from a first part (SA) of the feed device (9)
to a further part (9B) of the feed device (9), and the at
least one catch (10A) of the first part (9A) contacts the

15 edge of the substrate (22) so long until this edge is also
contacted by the at least one catch (10B) of the further
part (9B), and wherein the substrate (22), after the
handing-over, 1s transported by means of the at least one
catch (10B) of the further part (9B) up to the exit opening

20 (4) of the treatment chamber (2) and fed out of the same so
far until the taper of the substrate (22) that follows the
widest part of the same 1s at least slightly located

outside the treatment chamber (2).

19. Method according to claim 18, wherein the at least one

25 catch (10B) of the further part (9B) of the multipart feed
device (9) feeds out a first substrate (22) through the

exit (4) from the treatment chamber (2), while the at least

one catch (10A) of the first part (2A) of the multipart

feed device (9) introduces a second substrate (22) through

30 the entry (3) into the treatment chamber (2).

20. Method according to any of claims 14 to 19, further
comprising the separation of fluid that adheres to the

incoming and/or exiting substrate (22).



part of the same is at least slightly located within the interior of a
foll ow ng process nmodule (1) . 23. Method according to claim22, wherein at
| east t heWOZaHEIHE7vel ociti es and, if dpplicable, also PREEPREA/IEHDCIti es
(W) acting on the respective substrates (22) and/or flow velocities (V F)
I 1 re synchronized with each ot her.
of SGVQEPJ ﬁegﬁg U%Q;: r fﬁfs nDd%n%? Qﬁ? %lalﬁé 14 to 20, further
optionally comprising one or several of the following
steps:

- single sided or double sided treatment of the substrate

5 (22) with a treatment fluid,

- single sided or double sided treatment of the substrate

(22) with ultra- and/or megasound.

22. Method according to any of claims 14 to 21, wherein the
substrate (22) 1s fed out from the exit (4) so far until

10 the taper of the substrate (22) that follows the widest
part of the same is at least slightly located within the

interior of a following process module (1).

23. Method according to claim 22, wherein at least the transfer
velocities and, 1f applicable, also the feed velocities

15 (Vy) acting on the respective substrates (22) and/or flow
velocities (Vy) of several subsequent process modules (1)

are synchronized with each other.



