1 literal translation DESCRI PTION DEVI CE AND METHOD
FOR THE SURFACE TREATMENT OF SUBSTRATES FI ELD OF
APPLI CATI ON AND PRI OR ART [801] The invention rel ates
to a device for the surface treatnent of substrates,
havi ng at | east one transport neans for transporting
literal trapgiafion particul ar silicon mate- rial substrate and
having at |east one cejvgyifI@TEANS, Which is provided
for wet- ting a substrate surface with a |iquid,
gaseous or spray-like process nediumin a transport

35, SRR AR ERION ol D
surface of an TRERTMENa0C= essrrapess o) substrate

di scl oses a device used for the renpoval of a coating
froma top surface of a flat substrate. A solvent is
t hen sprayed by nozzles in- clined fromabove onto the

FIELD O¥RAPFRLEATION AYPSPRIOFS ARTE | ocated on transport
shafts and are transported by the latter. At |east a

| ateral end of the substrates projects above the
ranspott shafts, so that the solvent flowng.off th
(0011 Th8¥BRben BTSSP deu eIt Er Bt bral L B rybtrates
having 8PRSst dtRNMrandpoa rhearktfop trdrpdrting eft inngarticemnstt £iliebn mate-
the substrates flows past the transport nmeans. This is

rial subsfraieard hayvipg @t Igasi one comvaninhmernswhied ismiryjsiad for wet-
ting a s{]%?t?éte gﬂﬁagg%i'gg% l\f/ C‘ég%asgtc‘)hg%r.t%)ﬁaﬁgll(e er:cﬁq??sﬁ@\é%?um in a

enbve phnoto FTAgS pri 0 an
transpoftrplaaesdéfineamnbyrthe ttdnasponiniearnpoJde mvendiovehlepadiates to a
surface areas of the substrates are_provided w

th.
methodfopwaliing & euRsirale srffaceicfan vt PeHicuacRiliggnJPateia) substrate

with a T@é@?s M%“g itings have already been structured as a
presu t of the exposure and devel opnment of the

phot oactive coatings. [003] In other surface treat m_sht
[002] D 3632% PugBl dielofn pavise Red orgfiesiqinelf of didgating

from a t6p UrA&ES of kT stMRe. TR ISDIVEN iY3IREn BPrAyed by nozzles in-
specifically for the production of sem conductor

clined fropmpoeyer enfolthe swrstratest. | Ehetsuhistratas ase lacakad epdrayisport
shafts ainﬁdéPQ ﬁaﬁgpéHBatﬁf{ﬁe ﬁelﬂér‘?c,&? Ie\@stt I% I'é?@ra% end of the substrates
projects above the transport shafts, so that the solvent flowing off the substrate
and which contains the detached coating constituents as a result of the projecting
length of the substrates flows past the transport means. This is intended to pre-
vent a contamination of the transport means. The coating removal using the sol-
vent serves to remove photoactive coatings prior to an etching process to ensure
that only exposed and developed surface areas of the substrates are provided
with a protective coating effective for the etching process. Thus, the coatings

have already been structured as a result of the exposure and development of the

photoactive coatings.

[003] In other surface treatment processes, particularly for coating removal and
which are carried out on substrates, e.g. on silicon disks or plates, known as wa-
fers and used more specifically for the production of semiconductor components

and solar cells, there can be a wetting of individual substrate surfaces with the



process nmedium Wetting is to take place in such a way
that the renmai ning sub- strate surfaces which are not
to have a protective coatirmg in the aforenenti oned
sense or sone other coating, are not attacked by the
process nediumto be ap- plied, so that a coating

process masiiam. oWVsttingke do pake place irhsuehisswayttbat the semaining sub-

sete kLo o BRARE A  g Soe SRR AR oonee

sense dr%e'ﬁiﬁepbébﬁﬁg? 8fe hBE attB¥REE IYNtheSp fdtadsiedfurd to be ap-
devi ce and a nethod permttin a selective surface

plied, so thal aweatioy ramevaleny takes place oorthersphsiratefsuriace wetted
with the e Thebiiy. AL By EISBES R A LR e R dgeice.

conveying neans is designed for the application of
the process nediumto a downwardly directed substrate
PROBLEM #sdP $OLWRICHN in the transport plane and which is
provided with at | east one suction neans for sucking
of f process nediumdistributed in gas and/or mst form

[004] TheproblemesMmhe ihQBAEDH 9o Phevidery dgvivg: ardnsmdthedadermitting
| east one suction neans being positioned vertically

a selectpyg swfage tieaifgiyraf pibsiatepdvant ageous and preferred
devel opnents of the invention formthe subject matter
of the further clains and are explained in greater

[005] Adetalihghereefirstfasprect ofi¢he eweardianthenptdlolénaisesolivedary a device

) xpl ai ned jointl and  these expl anati ons and .t he
having (RaTPatIesR T BB IR NGNS G MAre i Heskpd for the

applicatiBH 8Pthe Bro&dy AilF @ 8o IS ' dtled s ubatratd dlufface lo-
I's made Into part of the content of the description.
cated in[tbedfam$rord phane adidywhiateist o vidds witht at kast ape $uction means

subst.anti al | lLlanar,.and 1s..oriented in.syeh a .wa .
for suckfEBHITbERs5 B BRulsH iPGas Aidlek Pl falpl moR¥ spe envi-
ronment 6BHe conbsyiagtmabhy, ity BERES WY suittidhengaid beig positioned

. di rection. The downwardly directed sub- strate surface
vertically ejeu thedramsraeré pianmspeivaniageeusa faddieferredidavelgpments

of the ingéﬁfiaﬁefgfrﬂ tﬁ% sd@&é@ﬁma@i&%fﬁﬁ@?ﬁﬁfem’éi% ahi férEGéxdolained in
ownwar dl'y directed substrate surtaces not ocated I'n
greater démilt herespafitér. p heedeviee @oid, methed are ib pareexplaired jointly and
these exIARAEoR? 208 T GeTERPAPaGHERLES 5PBb Ho ok dVice and
method.CBY eXfess rdfsrdic@HROVbrdiRg BT tABCIAfSid Add¢ into part of the
substantially horizontally Or assunes an 3 acute

content ghtjiedasctiptioe. hori zontal . As a function of the
arrangenent of the transport

[006] The downwardly directed substrate surface is substantially planar and is
oriented in such a way that a surface normal on said substrate surface is at least
substantially perpendicular in the vertical direction. The downwardly directed sub-
strate surface is located in the transport plane and constitutes the surface to be
wetted with process medium. Further downwardly directed substrate surfaces not

located in the transport plane are not, however, to be wetted with the process me-

dium.

[007] The transport plane is the plane in which a substrate to be transported con-

tacts the transport means and is oriented substantially horizontally or assumes an



nmeans, the transport plane can be in the formof a
curved transport surface and there is a substantially
hori zontal orientation of transport surface portions.
[008] A conveyor provided for wetting a downwardly
directed substrate surface wth process nediumin the

acute angleswithithplhorizardal. eAg.a finatiomsof thet adtaagemdniudfthe transport
the |iquid

' f | d . Thus,
meanst W bkl TRRRE o Bt S i e Lo
there i9acdubsenad g h&&ohtﬁlto;?erﬁ@%%fq}é’nsgfcﬂi ShHE (Br’ﬁlbﬂs

wave i s produced and contacts the transport plane
an apex. [009] It is also conceivable to construct the

. Whi = |
o0y ASEPAEE o BY i A S5 Mot v srice
with prbogsp ensdinihh yh e tiapsporsiahet Carf 8y e c@ngf}ggge;df aS§Hfluid

_al so bring about a selective wetting of t
wave ipfiginarmeket asoldesvasee Baws dbediqUio pobcess anedium is pumped

i the invention, the process . .
over arbERirldted. BRARALNTBlarfied St reliet AR Brraeting fluid
wave isptodisrediandrotmtacisethe trafBhbeEThRE iAarfapeg! | er or

conveyor belt and the downwardly directed substrate
surface. To this end .the conveyor has a surface
r [ I t| t strate_surface
[009] 16 HSbUMRAAR B st shildrVEy3l & SeBn it ifigh can de-
liver substntgliyerertieallynpwardisedivecier] splagriets.i wleméndently of the
onst{uct ed i n novabl &Ongn,ner. This permts a rolling

substrafiy CORQY{f; & SPravet G alo PHEgRIR Felastivravstiing phthe down-

wardly aWeERePs9straeshifapsd er of the process nedi um
preferably at identical surface speeds of the

substrate noved in the transportation direction and

S e of, t conveyor contacting the .
[010] if A BHerFba Mt BaRnEhn o et BiaRR: FG° STornas Hasdiken is to be
applied imelinset mechaiicahheor@wt wanibrndi E:Sﬁ(/é?'%lfé.kﬁ. iffdléhfented as a

surface, process nedi umin vapour and m st form can
roller or gqnyeyas kelkand ¢ha dawywardlydiressad substeate sirfaceruFo this end

' sit. . ownwar dl
the confor b BEREG by ERRBSLIRIBTo Wigfing 3RS s RIIE ke and
is optiongllyesiepplied witheprquessi rakediumpnphatdstdg Hevies e THEOWEYor is
then drithedgroce S megl.um Sqﬁht?! on neans are provided which

NS eRphsted n e WPiM20Ag6ur NihBeEMits & folfipg mf an outer
surface bf €@ie cBbave§ONVARAE KIPLtFABEHacd ﬂﬁrtﬁgyt{gﬁ%‘? '?JfF'tHg focess

. deposition on the other substrate sur- Taces. The &
medium; pegferably atidentinahsunface speesist dfthedsutzsteatehmioved in the
. e in.order to able to bring about

transporta@AT ek B the bl S tackahdh&ioRupvet cetasting the
transport plane.

[011] Independently of the nature of the wetting of the downwardly directed sub-
strate surface, process medium in vapour and/or mist form can occur in the vicin-
ity of the conveyor and this must not be undesirably deposited on other, not
downwardly directed substrate surfaces. In order to prevent damage to these
possibly unprotected surfaces through the process medium, suction means are
provided which suck the process medium in vapour and/or mist form from the
conveyor environment, thereby preventing a deposition on the other substrate sur-

faces. The at least one suction means is positioned beneath the transport plane



fl ow and therefore preventing an upward rise above the
transport plane of process nediumin vapour and/or

m st form Typical process fedia such as agueous so-
l'utions of hydrofluoric acid, hydrochloric acid,

nitric acid or potassium hydrOX| de form C(%;elses or
in orderig be akiedn biing rbaut ersubiantially ¥aticalydowawandlyditected air

fow anf38BRP el ghE OB Ao e A EHE p of process

mediunh 43 Apble dndios st faphanFypioas pbsdesy rrddid such as aqueous so-
horizontally oriented or assunes._an acute angle to

lutions phByHERfuit arid, hydsoehlesic agid onitiig acid prRGERESIMMORydroxide
form ooi% 86 ISR AIcHERSRplF hEATAPER PAERSAPNA e goove
the trarspest plinead Ly tbahezeMitile atovementisdvetofedrr thsfransport means
surface portions. The suction nmeans is based on the
and subgfealgs. a vacuum which is preferably chosen in
conparison wwth a normal pressure in the vicinity of
the conveyor in such a way that there is an at | east

[012] Tdertrahsportiplaaeds-dutestaatially hopzontatiylariertediorassdinaés an
di rection

flow in the vert c 0 |
acute apglRto i TGP iale AR AUICHR  dfang AT GAST TSRS oF Dis Fgrsport
means, 'Wn%rﬁah§ @r&gﬁﬁﬁe ddh Be PEurVid FansFo QurERE, ??e@rence being

| east two a acent t ransport means and t he ansport
given tcplaamnhstzmi:ally badgontalorigntption aldeinppast surfecelnm’tlome The

suction FhgABS 37 PREURN Jr e A YaGURrRgEDet TS Aal 5PR ghosen in
compar%dn QUBKS th P pradstirdirbthd VieirfityCdf e SeASyctd such a way
flowng away in a substantially vertical directjion.

that thepy is antatriga%atm@ﬁt hhHienaa-leerAnch i paEiiRF emipated air flow
in the vé{‘tldeﬁ &J)@ V\;g}aglal, ctidh. reliably suck off directly at

orrra I'on poi nt any ex- cess process nedi um which
has been transformed into a gaseous and/or mst-Ilike

[013] 19 & 4o ORBIThaT herBYaBER tha Gt deak o Sughiph Jngns IS placed
ina gagﬁ'ws@ﬂwswarﬁﬁ%%tnéagﬁm BRfHERtAfhdputt MESdsPaA the

means and i s conséquently kept away from an area above
transportrwanEanElmerleagsatnea compaqt asign ﬂﬁthm subgtrate syrfene treat-

ment o o4 SHELSSR bR G SPo B3P A hE G adous

flow of ﬂh@oéﬂlr dedkudtdr @Ehé@@t@tj Wlme suétio® Mmeats and. flowing away in a
ri ngs about a sinple, inexpensive construction of the

substanél@&ly vartiealrglisgetionrh BysiiingsGioaraegns hetwasn the frapsport
means #%s 8@?@5#&5@&?%%&&%@% fc %Eﬂytaef‘#ts%f’ﬁatlon point any ex-

Cross-s I on_ and pf pe cross-secti
cess protesenmmrdiuonehich has been transformed into a gaseous and/or mist-like
state through the relative movement, particularly the rolling movement, between
the substrate surface already wetted with process medium and the transport

means and is consequently kept away from an area above the transport plane.

[014] In a further development of the invention, the suction means is constructed
as an elongated hollow body, particularly a pipe and is provided with at least one
suction opening. This brings about a simple, inexpensive construction of the suc-
tion means. The suction means can in particular be constructed as a closed or

slotted pipe cross-section and in said closed pipe cross-section there are one or



nore suction openings. Wth a slotted holl ow body the
sl ot extending along a ne- dian |ongitudinal axis
forms the suction opening. he holl ow body can in
particu- |ar be constituted by plastic or netal pipes,
whi ch are e.g. produced in a seaml ess manner and are

more sicticr gpenings.pVith aslotiedhallaw bedyitbe dpkaxiensing @ong a me-

. | f her, d ' ' ' .
aian tor b SRR o KGRI s o YR Yot B Apartcu.
lar be coRdtitifetiiby prstiand mAsalpibesywhithars ecyi proditsincaseamless

al so deal wth gaseous and/or mst-1ike process

mannenhaddare sutissigueatlybergyided with isedction opgringser vi ng
as a storage reservoir for the process nmedium This
pre- vents any rise of the gas and/or mst-1like

[015] IPECketfersiclopPriticfgheunventiohend soktioalmeans e located in
_ transport plane, so as to avoid any deposition of the
the vicipity of espriasessimedivrarfiligshiank. yAgia eauidthausdeiion geans can
also de?PMtﬂC%?asécﬂ%%Lnéfo‘}%Pétnﬁ(é rfENeEHHEHe WREE Ran%he bigsent
nventy on, € Suction neans are placed inthe tank

above the tankservimyas storaganesedssisfatehetprobess medium. This pre-

particular free fromsuction openin an at | east
vents agyriseapr tha gangnsyonrislelte RERRORS MEGiugLpapeing Gy} &f the tank

above tt\régg?rr\é;%?ﬂ é’l@?%’é@?ﬁgbyﬁ)ﬁw dEpS4iEBn s th@eprﬂé"efst%ﬁrgedium

medi um recel ved in
on an upadrdiysdireateslysubstratet digrfacaveyor to the sub- ‘strate
surfaces to be wetted. To allow a short conveying path
for the process nme- diumwhich is al so responsi ble for

[016] ARCEPAPRCHo A8sthen dalveldsmiémiticiehe ifGeticls ahe suBidiMeans are
tank 1S so positioned that a process nmedi um | evel is

placed 'ﬁnme fank inbsugwaiwiey thabes oy ungeeside whichds dupegticular free
fom suBbh B35 25 180 EMhallBaTHET 0288 Frdlet Bepossivte

This leadst o a paotictlariyastanphet debign spedslidace tsaatimentaldvive. The
turbul ence flow in the area above the transpo

d . . I rt
_processymadiummiRgeivehin fietaiialn GoRYRYRAVIRIRHEPBYFYIGLP the sub-
strate sgﬁ‘aééé%t PRetbd Mo it AshdE@Bave in?opﬁﬁﬁfdr!tﬁéﬂﬂocess me-
etween the tank and the transport plafe that it i's at
dium whiehds alparesponsibie forda compactglesign of tedidaviesdhiesprocess

et GBS Kt iod el 58] BEAEI! slow
transpoftgaheprmntadelyubie Homvanticus-suktion Wgstisa knade available for the

_ provided a suction shaft at |east portionw se |ocated
suction preans salastyensuie that suatigmitakesuplarewigh ajoyeto praderate

fow spdRLtARATIA BUO BRI BRI, FlSirob SRy M ngnspor
plane. Thus) fHeopraferabily eddngated hokowdgedyaborstrubtion radih e auction

| ane and damagi ng the upwardly directed bstr at
means iguﬁq pesitiongd Ige@gﬂy\(e?gq;htlg% ggspk anay the transgortsplfarsre Irtf’f}a’[e it is at least

partly immersed in the process medium and is consequently not prejudicial to the

desired short path for the process medium.

[017] In a further development of the invention, with the tank is provided a suction
shaft at least portionwise located on a tank edge for the marginal suction of proc-
ess medium distributed in gas and/or mist form. This prevents process medium
distributed in gas or mist form from rising at the tank edge above the transport

plane and damaging the upwardly directed substrate surface. The suction shaft



6 can be fitted to the edge of the tank as an at
| east partly circunferential, slender hollow body
with at | east one suction o@enl ng. In a preferred
enbodi nent of the invention the marginal suction

ft,ig f d h or process chamber at
can bef'ﬂg%fi t‘%@ﬁ eHR %@*@J@P %Jﬁ%ﬁﬂfttlgast BARIV-FECRTeRNtial, slender
Qbad hKE, b
nollow BRUYAIR o8 0hef SHE seBloh AR 17 BRERAd embogimept of he

inventiph dbe marginaksudtiorc ahaftasvioandd ki aemugmor pfd&dsd shamber at
ot her devel opnent . of tge i nv ntl the at | east one

least paLiAgRe SRR HAIBE therfan Bends 3 slatrlike. i lemst sub-
stantiaff @ﬁc@ﬁﬁé?erﬁld%émng‘?ﬁt%b%d?gmh @.ﬁbﬁow i Elh%kleZblﬁEEQH a verti-

neans. This ensures ntial l

cal dowawardutuettiohan nar i nfl ow of the anbi ent air
exhausted by the suction neans. Through suction open-
ings | ocated above the nedian | ongitudinal axis of the

[018] 1AWHHdtABY G@@@ﬁ:ﬁmenwbﬁ{é\nﬂvéﬁt@d hé %fttléééﬂ éa/e %HEHSH dpkning of

air is not deflected I n undesired manner
the suotdpa. meaypsds locatedsinan enea@ézweaaainedmelqngltutimeglam of the

suoton{ 1855 oS bl et Sarilbly e

inflow dfithe-drhsRMrceghaliBeddby 'ﬁh@%ubh@n%ﬂ@éhéatﬁ”nr%%bhaéﬁﬁlon open-
not to be wetted. [019] According to a further

ings locgted | ahawentheomedian iloR@itidipnl axiseokihe: seetioremrans the substan-
tially ve?f?@é\ﬁf%&&%c?ir?‘gﬁqgtdocﬂ%éffe%?eéw ek ?rgﬁomgh&e?iﬁ"th? I){Ecmlty of

suction  nmeans
the sucBgmaneaastamgccbheeqmml)oglmﬁ%&o only Uatitedhol heauttulence,

bI e to bring about.a central suction and an
which cgijd lad | %/aHéH&%%iF%FP derpedion ot gpseaws o roist-ike process me-
dium orfiidabefafd é&Héﬁ?ancﬁ@'t%"\‘)veﬂé and process nediumin

gas and/or mst form The suction line can e.g. be
provided with a central punping nechanismfor

SRR A A A ——
connecte’d to asuztisatlineandfthars i ht Riast IridBettingdi0e btlvddiesuction

suction neans. In order_to permt an individual
means apdsuatiopding. Bysirinestingothensuction meams te estiaion e it is

possibld ﬂﬂjbrlhgué"é &%Ebﬂﬂaf@ﬂ@ﬁoﬁ Ngh c;d}ﬁ)ﬁi&tﬁé;%% ?’2 cl'%gﬁréal

e ween a Suctl on neans "an

preparatibaraf the @(fﬁﬂlﬂtedgnmahneeof aatbieht airlaard pr@crestéﬂme‘dium in gas
tle valve, and this permt

and/or %?%rset ?Ucpr 05'88 @ ?r%df’%Pr?‘ﬁ'QegL}g{th éqchn@l]rah@umpmg
mechanfsirﬁ\”f’of 9‘?0&@@69%’9&&0%&3&@%% id 8 c%rfﬂ'gltd?)‘?ftrol i.e. an acti-

devel opnent of the 1 nvéntion the suctfion neans
vation apdgieacivadionheisweeh asvm setmpbatsurﬁmvoimmerﬁlem fat albthe

suction He%sso o{n ofde IrI t%rgermlt an m%lwduapadaptatlon of a suction volume
flow exhausted by the individual suction means through the suction openings, at
least between a suction means and the suction line there is a setting valve, par-
ticularly in the form of a settable throttle valve, and this permits a manual or auto-

mated setting of the suction volume flow for said suction means.

[020] In a further development of the invention the suction means is positioned
between two transport means implemented as transport rollers, a median longitu-

dinal axis of the suction means running parallel to the rotation axes of the trans-



di nal axis of the suction nmeans running parallel to
the rotation axes of the trans 7 port neans. This
permits a particularly conpact design of the devi ce,
because the parallel arrangenent of the suction neans
.transport nmeans in the formof transport

port m?%ﬁ?%?@"%loﬁﬁ 1S particlliapy cersnarhgesionnidsgrvicaneecause
the pargifiel bg‘ang@?ﬂ@ﬁt S@fhé@u%tgcfﬁ ghl%g‘dée %p?éﬁ%&{%ﬁﬁ%@‘%é{ans in the

trian r of trapezol
form ofcyanspoitaallets bringsraboutld spacesdvin akangepesit. PTRE Suction

This, gap resujts fromthe cylindrical contour of the
means G, bl dBrepvgd ra subatanaly ianayipeeuianezaide gapl defined by

the cyliﬂ@?i%‘é?ﬁ’%}’lsfaeﬂ rRIISRS %iﬁlﬁetﬁ% ﬁ?ﬁ%?gﬁﬁgﬁé‘.t ﬂ{?l§ rg%ﬁ{rﬁgh%ﬂom the

[

According to a second aspec i Aven
cylindripabbortaurofdhedramspeard roljerseama tihe dpbaitig\betwesn said rollers

features of. claim 10 for trge vvett1j ng of a substrate
necessafy &%rc@ Yrdirggtionalyneyemanirthereeleon mat eri al

substrate with a process nedi um and havi ng the

follow ng steps: - transporting the substrate with
[021] Agcording to ameanorichaspectofsiher invehtina, the prebtémds also solved by

a motn GBS b P57y B DB B4 858 oS 2ot srtace o
an in particteassiiesh wiaRpill isedstratd With 8 heEE3s tradilhReRdhdling the

. a conveyor, - suction of the process mediumin vapour
following$tegs: mi st formwith suction means positioned

' | ane _i.n_order to
- transSlid e Yuheate MR G At e Rndlf RSt aihe ot o
- wetting@edowherardiyhditetieat sliosteardsifatd et ieaitsMstantially
| ane.. 022J Transportation of the substrate
'%@Z?@ﬂ%bwt%mrb ke witha pipeesmmadiv applied e the
s&ts@eaéfé%&ﬁé&ﬁwﬂ% BV or the transport plane

defined by the transport neans. For this purpose the
- suchion ohthe proteshmettiunwar dhgodi andlardnisilfstrmatiéh suction

s Se o nelnETaRE pelind Y RO Blaris b eBlated 1o
prévéinit ted P SitiBhson prajces8rhedulort BesUliae sthcthbiier

can conse- quently bring about a forward novenent o
thﬁﬁeﬂ@limatsgén the transreré plare.enbodi - nent of the
i nvention, the wetting of the dowwardly directed
substrate surface takes place directly through the
[022] Trarepsptatiommefitiee anbsithte préfeealslytakesiplaté ana-subithiitially lin-

ear trangiatalipf Pl 1 6 ¥ aRSPORIges st egHo s dimfraneport means.
For this pRRY6Y&tiTe sBEAEMWAPHRE HbAMREaRE) WreRidd' SubsRERP 8l ace is
placed on an arrangement of several transport means, which are at least partly
coupled to a drive mechanism, are driven by the latter and which can conse-
quently bring about a forward movement of the substrate. In a preferred embodi-
ment of the invention, the wetting of the downwardly directed substrate surface
takes place directly through the transport means and which therefore simultane-
ously constitute conveyors. Additionally or alternatively the wetting can also take
place through separate conveyors, which are positioned between the transport
means below the transport plane. Suction or exhaustion of process medium in
vapour and/or mist form is implemented by the suction means arranged vertically

below the transport plane and which bring about a vertically downwardly directed



means bel ow the transport plane. Suction or exhaustion
of process nediumin vapour and/or mst formis

i npl ement ed by the suction &eans arranged vertically
bel ow t he transport plane and which bring about a

. vertically domnvvardsl,b%( directed 8 air flow, so as to
air flowpge\amto pyantdenesiion pE the precessmadivmanany substrate sur-

LD, o f t t located in the

face Oﬂt?ransﬁrﬁtgﬁé%tgﬁf‘gg%tpﬁ%%ﬁ%ﬁ ‘0 a devel opnent of
the nmethod, there is a continuous transpor- tation of
substrate and/ or a continuous provision of process

[023] Arcardina ta 3 stpyelermens /f e mMeidlod; Haergeista f§nYnUEKs transpor-
tation of $ABLHALE a@ﬂ?&a& %oﬂﬂ%%sﬁplr%%?éﬁ %‘P%Zgéé'&é h?&]'ii@f*n through the
process nedi umin gas or mst form aresult of a

conveyoofdr theonsttiyey dbthreasclestobte shdate amsipor haiormimudfug Section of
subst.rates and/ or, t?{gmgr ovi si on of process nedi um for
J

process Riediyat i 9gs 6F sk [iihs e desuftof dcaminigpus performance of
the tran%ﬁ%%a?i@)’n (51"(?1'@3&9&%%@5%5@0?%@ rp‘?oﬁg\’&?‘f 5; gf&%?é%r Ri&didm for the
| | y [ and preferably a

ch there is on a nmninma

wetting of ghé giubisérada duniace apdior iteelsarctipneftds possilile to ensure a work-
s _nmedi.um on su e surf

ing progaaRc whigh ferBas SEatTalng! Gl Pratetab % M eaRgible and with
paﬁiculiﬁ%ﬁ%fbﬁén@é‘ﬁo%ﬁéiﬁ@ﬁ A proeass hsediuph Bk stﬂ?&%ﬂe%ﬂnﬁﬁces

rawi ngs an he i1 ndividual features, both singly
which age niof te e Wettedof subconbi - nations, can be
i npl enented in an enbodi nent of the invention and in
other fields and can represent advantageous,

[024] Thasepraidifnther featlrRe! @i &eCPaticrad ficmhblaini] §8scription
protection is clained here. The subdivision of the )
and drawings ardi tbe individualdeatyies. boil singlordpdhetferm of subcombi-
nations SN BB NS I<E8 i13h ARGk S BN bR ] pfer e
and canTidipresam aibgahzzfelous:) irddpendently pfotectableveoistouctions for
which pEFESHPRTS st Rare, e bundiGhin 3L st arpFyahihfolincividua
sectionsthAd tRETSRIL e i € 1 Abalh g e 8frict tﬁé‘déh%_rgp{laﬁéﬁ?y of the state-

surface treatnent of subStrates ina side view Fig.

ments nade Helgundedt i c representation of the device of fig.
1in a part sectional front view DETAILED

DESCRI PTI ON OF THE EMBODI MENTS 9
BRIEF DESCRIPTION OF THE DRAWINGS

[025] An embodiment of the invention is described in greater detail hereinafter

relaﬁve to the diagrammatic drawings, wherein show:

Fig. 1 A diagrammatic representation of a device for the surface treatment of

substrates in a side view.

Fig. 2 A diagrammatic representation of the device of fig. 1 in a part sectional

front view.

DETAILED DESCRIPTION OF THE EMBODIMENTS



[026] A device 1 for the surface treatnent of
substrates 2 shown in figs. 1 and 2 has several
transport nmeans in the forrfof transport rollers 3,
3a. The transport rollers 3, 3a are intended for a

[026] AdRCe biRTATG SUTERte Fiselinent of Fbstiaifs BAHOWBiih Gos. 4 and 2
has sev%‘?afjﬁfahgﬁ?ﬂ J‘hééf@ RR'the R éﬁﬂeofgtﬁaﬁédécﬁ@trgﬂjer’s% tdhe Th?-z transport

hori zont rection and whic ches at one ‘sur
rollers 3, riiamapmmtendedlfera Ihedtdraispoding of subdteatesP IeraEtrcmlar

unt e inrota.r nner in evi.ce rlve
made G PSIUEOR Aoy The EansRBhToURI 8. Jadeificaianapot plane 5
]
oriente? LY A8Ii¥oREN dilctiBh afdhiifibARofches Bt o SRS transport

rollers 3pl3a. e Toansmdréroliensi 3 h34 ase anountadlinceotapumaninet ia device 1 and

are driven &Rt BrrtiEBhEgt Senats s a prefagably con-

stant, adiiistdhie Ri&fieH spdegubstrate thickness is 0.1 to 2 mm
B]y means of a downwardly directed substrate surface 4,

substrate 2 rests on transport rollers 3, 3a and is

0271 S{R¥fiGs 28 RERPRAHAL Ml Ekhiget PYwis whisb s 2
round cé@ﬂdlﬁf\ﬁlﬂ?pa &@mét@?%lf aﬁﬁﬁoiwﬁéiélfﬂsoofb 250 inei® dr & a8c@argular

be to renmove an in particular ectrically conductive
contour y§th pdgedgpothsiof 604PI1250 guw. ofhe wgtaf@ﬁcésgbsﬁatq thickness is

0.1t02 WV‘@ Hh¥afls 't “qt ﬁgwng\%nfdgg Qirdctdl guﬂgﬁaﬁo%ﬁg% 4, substrate 2

OCGS using a ess nedium w
rests onatmn‘ngodnheoneraifs n@aaml lsemhou/edt ihea tramsportagoaudisdctiire6 by the

... syurfaces. [ 029] For this p ose substrat with
equidiregfipagh SeenicHlRast BRI o O ARL 5 T30 | or s 3,
3a and noved through an intake port 7 into an al nost
conpletely closed process chanber 8 which is only

[028] Theltfmnaﬁ@doifdewm dircan e@.béﬁmr@n@uew ohpatipulagelectrically

conduct&e 't@r?q%gﬁodﬁé fa aCiE%I et(ﬁJ %qt{%}lralng%d% \ﬁindgqjcgg %/argly directed

surface 4Gh# M@ﬁ%h@‘mhﬁdbﬂidé@ USingCa fqUidFpAsBessam@diim without dam-
hydrochl ori ¢ acid HCl (ag)) and/or nitric acid

aging the mmwplm}t@ﬁh%éemnm PhRIFIERIEIBUTRGRSH( aq) ) .

Tank 9 is spaced froma bottom 14 of process chanber

8, so that between the tank 9 and bottom 14 a suction
[029] Faththis plitpose sSabstdte Qsmth sy bsiictte surface 4és ptacedyondransport

rollers 3¢ 48 it riiF s Rispuonsrainake Mt ontash ot harndietdyclosed
process %h%WbéPQWBﬁ% 'dhlf’?r'itghb?e@lrﬁﬂ?é‘bf‘&/vﬁfg’s ofh@rﬁ?6§§§s chamber

medi um 10 1 n vapour” and/or mst formand whi ch passes
8 containgia tenwkr9 cbmrﬂe@y dilletlamith =oliquid pvoicelsimedinon 16k grarticularly
subj ect

with acugfierEolutigat &8 Lo L PLad iy o7 mud RS o
(HCl(aq)) &rei7ét hitrit @cid eHHEYB @Ry )} apidfoMbbEdssium hydroxide (NaOH(aq)).
Tank 9 is spaced from a bottom 14 of process chamber 8, so that between the
tank 9 and bottom 14 a suction shaft 15 is formed ensuring suction on the mar-
ginal area of tank 9. As shown in greater detail in fig. 2, the suction shaft 15 ex-
tends beneath the entire tank 9 and consequently permits a sucking off of process
medium 10 in vapour and/or mist form and which passes out over the edge of tank
9 and which has not been subject to the action of suction means 11. The suction

shaft 15 is coupled to a spent air shaft 16 fitted Iaterally to the device 1 and which




10 is subject to a vacuumaction. A nediumline 13
supplies fresh process nedium to tank 9. [030] To
ensure wetting of the downi@rdly directed substrate
surface 4, the transport rollers 3a fulfil a double
. _function, i.e. they not only serve as the transport )
Is subjeghin@ Yaruummgtion eAxmegiumding 1dsuprlias &gsh pregess medium
to tank?rocess medi um 10. For con- veying process nmedi um 10
romtank 9 into transport plane 5, the transport
rollers 3a are fitted in tank 9 in such a way that
they are partially imersed in process nedium 10 and
[030] Tg enSUiWeEing obtig dowmwardivdirested sykhstirte spofage 4.Hhe
transpo?tyrlqll'é% '3%al]ulfhl %O{JBSM@ fgfn%ltilo‘?\r ?.e?”t’heof F%t Y §EW§ as the transport
rolTers i'nthe formof conveyor r ers 3a have a

means fetdulidteate 2 fladeglse @ast Aabnvegpr ¢anp rorvszyridtiumr 08.e¥$or con-
and with alimted coatin

. di 10 d
veying %%@@dﬁﬁﬁﬁ{%ﬁ%tq%9f'81:q;&ra61tsp@r§amaﬂ¢ 5afhs transport rollers
¥ . L . -
oa are TR 9138601 3, (2 nEq Kl Hinclock i fcess
medium 1@rarfea liquid e 123 is ahova tles rdtaties akis 20 of dss cylindrical

convey TP Y8 T B RY Sd Fts 83 have o

wettablé Buffiares sothat EaRICBNVEY thel SrokesdrBedidiat 10 BBwards and
process medi um 10 does not “reach an upwardly directed

‘with a ligitest eaating thickoess pognterTio thestoreetafgravity infonsadsyort plane

5 and iR GSHERAUER! Pt AN B el SEubE BarfBRRE Sbout a
transfersq@dbynreﬂé stikfest4 0As e proaRssSmigIiubhIY 1@3%s AN allimited
m st form and which can be present in the area_  around

coating {YigkneshpdFansRAT solersasaceyery inthe saseeiH imitedksthickness of
substratggez PcriQ‘;e?r%.%lrn gl;:é‘{%elggr&%%sam\é%ﬁl?ﬁ"{ 1 Bra‘%ie%“iﬁgt reftt SAtupwardly

s a functio e surroundi ng at nospher

directedcuraittatersyrfacech as e. g. the anbi ent tenperature and
air pressure, the process nedium 10 evaporates to a
greater or |esser extent and m xes with the anbi ent

[031] T@iensurd tR80iHd @pwardlyaif&stBbtstistite s@iaéd YEMEWS R from
between transport rollers 3a and process nedium 10

processanadiuin| ith gustionaveassct1 are peovigdegbfortbarsuctionoor exbaustion
. f / | e f

o roceRUTTAR 7 4P52E8 A1 g RET AP Er USSR, rea

around tiiiestp@nsporrt "oliérsaBavetingead cadvéyingyrlesnfs. pThegadcess medium

medi um 10. Admittedly a m xture of gas and/or m st .
10 has g ¥ARPHF PERSSUTReEP dhrtias @ IUnCliaReOk#Hs SHEroxnding atmospheric

conatiof 1553 of GHILEBR, (AL BLAS ok sl he Hbooss
medium slibevaporde to lregreater ar Wssdri exjenp aold mivees with the ambient
air. In addition, as a result of the relative movement between transport rollers 3a
and process medium 10 and rolling processes of the conveyor means 3a on the
substrate surface 4, there can also be a detachment of very small process me-
dium droplets present as finely dispersed mist above the liquid level of process
medium 10. Admittedly a mixture of gas and/or mist form process medium 10 with
the ambient air is typically heavier than the latter, but as a result of the relative
movements of conveyor means 3a and substrates 2 there is a whirling up of the
ambient air and which, without suction means 11, can bring about a rise of the

process medium in gas and/or mist form above transport plane 5.



anbi ent air and which, w thout suction neans 11, can
bring about a rise of the grocess medi umin gas
and/or m st form above tran ort plane 5. 11 [032] As
a result the process nmedium 10 in gas and/or mst form
can be depos- ited on the upwardly directed surface of
substrate 2. As this is undesired, suction neans 11

[032] A?é e ISRVt t%%dp@é‘ésérrﬁeﬁidrhefbeﬁ‘? ae%memnsHﬁ@ﬂ fopth A8 depos-

bet ween the " transport rs-3a and i n each case
ited onfibe apeariyidiracted surfacendirssosteateiz. oAghthisds wihdesieed, suction

mears B SR O S S v

transp ot PSIRSISETH BdNAle NAS Sab Yne §é\}é?al3§§8ﬁ‘o;5 q%ﬁ'? through
upwardly directed substrate surface. There

which tbegasandéemist foamepracessangdiinu e caalhqs%teﬂ/\offha an area

below IR plas Bifnd cBlkedis b hafeRtr DefPariad iang 5 onto
the upwadl blirb@k&ﬁ§@b§fr§téT§[1ﬁ‘a@épeﬂ’1é}Je|fdre ﬂ"ﬁa‘%@éﬂoﬁ RidBns 11 are ar-
033] By neans of dr ai nag eg pe 18, the suction

ranged ygegtigaly bglaw ébﬁﬁ@nmrt plane §@nd bringiahouta substantiady verti-

cally dn% %il,]aZIdfln i,wrﬁc!i%yﬂe?%%@ |B9éwst[u?%ﬂleﬁ1ézgn' n(ng Sy &Specially
laminarlfermeen the drai nage pi pe 17 and suction line 18 a
setting valve 19 is provided and is constructed as a

throttle valve and nmakes it possible to influence a

[033] BYOdHhs &P Eﬁ&%?ﬁ)ebﬁsﬂ‘\%té {i&r# érfsl 1 [aﬁg“dorﬁﬁélctéd toa

articul ar arrangenen
suction ilinedt, whlcfn lsasupmdachwnﬂlwgabudmby aanossﬁdwnfpmhpmg device.
11 is o arallel to

ted
For the jigiidia) Sefhad s Retopanentect L Hatbiedralie siinade iipe 17 and

suction ﬂﬁén@B élsétﬁn@\ﬁm@é’ 1'91|s%r9>QfFUedjSBHrl§%ol?ﬁétMc?él§ BR'd throttle valve
ers 3a and transport surface 5, as well as in the

ol |
and ma&@mt Poagible tn infianse ayolunsel flayuiexhagsted w qmabmslme 18.
medi um 10. Thus, despite a limted spacing of
transport roIIers 3, it is possible to have a | arge

[034] For aqsaﬁmﬂarﬂncbrﬁpa&nrafrémgﬁmeﬁabssﬂ:&:t:oﬁhﬂéane\fldrhnl d7ewce1 a
? h volunme flows sucked through suc- tio

median ﬁe'wfgt@ma a><| 1ot §0p fubulag swchendmeansdi | i+ stenteshparallel to

a rotatldﬁeéﬂi% 2‘@ i tliers Q?ﬁ& s'u\%n@h%e@ngafﬂfs Bfétc‘éﬁ in a gap

surface o c i on neans can be made
defined bartg@nsmmttteollelfs Saancbhranpportrsgsfalc% 5sastvelt as hnertlee idown-

wards dfg-fia LAY BaFE/RIAL AP o et 16", Hehelib it imitec
spacing [fgt%r;s;ﬁ&nrg adla‘lﬁr]%' it Pef p6§§|9¥é1ﬁ) ABvEI S farhbkfods HectibriRd suc-
tion means 11. Thus, even in the case of high volume flows sucked through suc-
tion means 11, a low flow rate can be ensured in suction means 11. In addition,
there is also a large outer surface of suction means 11 in which can be made a
large number of suction openings 12, so that there is a low turbulence and in par-
ticular laminar air flow in the vertical downwards direction, so as to ensure a reli-

able suction of gaseous or mist-like distributed process medium 10.



CLAIM5 1. Device (1) for the surface treatnent of
substrates (2), having at Ieast one transport neans
(3, 3a) for transporting anlgn particular silicon

mat eri al substrate (2) and having at | east one
conveying neans (3a), which is provided for wetting a
substrate surface (4) with a liquid process nedi um

(10) in a transport plang &5 msdefined by transport
means (3, 3a), characterized In that the conveying

rreans (3a) is construct ed for applying the process

1. Devgﬁclef( igtcsr]t%%s syfag V%“aﬁ%,@%@ﬁa@%rt@?% ézsiJ gysaw% @t lgast one
transpd@#5Lahs ?35955 fd?“lraﬁ?ﬁ@ﬁm@;l%%)lh ?a?{l&YIEP gﬁlgoﬂrm'é@rlal substrate

suction process medl um( ute

(2) andahayviog ai lﬂast onm dornveyting neeans ¢Bakwhich lsqrmebdemfor wetting a
ans

cuns AL MR Al GBS AT o oS o
deflnedibylt%s’ﬁ‘cﬁ@hﬁ’édﬁb &) Sé)a'dﬁ‘a%act%'ﬂ?(eﬁ%etﬁ ﬂ'ge 'cBn(/lehgtrlH%ans

| east one suction ‘freans
(3a) is g@ns’qﬁggtq@fqitanmﬁw hﬁopmi}easemeldwmr(n@r)gech downsMardIy directed

suosr B AT SNt SRR e Tt s

accor

meanswtt) isopraaes félthe sUéﬂ@@'&fﬂp’rééé@ﬁ n"r’édlﬁm E1 rﬁﬂJted in gas
ol | ow body, particularly as a e, and has at ea
and/or Em%t fongt frem H@ﬁnngonmnt af. cqmmycm meansli(da), tthe @tdeast one

suctonBhehhe, 115 SEHd oG yRER R filatBoblilohLTo,

suc- tion
tank (9) filled with process nmedium (10). 5. Device

accordin characterized in that the
2. Deviggaecaommi {61'?(51 Shagrsdetizef &y that thenmt legpt ppeswmation
means @ ‘lé?aﬂé filaééd'lﬁ a§8p éﬁ'{ed gg%tt Ié@#t\/\yo %}é(%?}t, Yala9§&3 Yrans-

ium 1(}5 on an under si cul ar
port meppngd 1flp @ndsths iransppdmlage (5).12). 6. DeV| ce accordi ng
toclaim4 or 5, characterized in that with the tank

(9) is as- sociated a suction shaft (15) at |east

3. Devuperdddmmh@etd cedher 0P 12, Tharakte?Zad ihdRht 19 sukhsn means (11)

gl nal suction of process nedium (10) distribut
is Constblé&t dri?f 8p slpagatast hellaw bady.manticularlyas ¢ pipe; andl hasmat

| zed in that at |east one suction
east ong dlfcion ??%‘ﬁg @fZJ [ is located in an

openi ng suction neans (11)

area above the nedian | ongi- tudinal axis (21) of
suction neans (11).
4. Device accordlngato orse o)f the preceding claims, characterized in that the suc-

tion means (11) is located in the vicinity of a tank (9) filled with process medium

(10).

5. Device according to claim 4, characterized in that the suction means (11)is
positioned in tank (9) in such a way that it can be at least partly wetted by process

medium (10) on an underside which is in particular free from suction openings

(12).

6. Device according to claim 4 or 5, characterized in that with the tank (9) is as-
sociated a suction shaft (15) at least portionwise located on a tank edge (22) for

the marginal suction of process medium (10) distributed in gas and/or mist form.



8. Device according to one of the preceding cl ai s,
characterized in that the suc- tion neans (11) is
connected to a suction lineld18), there being at |east
one setting valve (19) between suction neans (11) and
suction line (18). 9. Device according to claim 2,
characterized in that the suction neans (110 is
7. Dewigs 'éddé?@i@llgbl%t &8RN 5 YPe! EﬁQfEfHéFizgﬁW?hétsat 83kt one suction
constructed as transport rollers, a nedian
openingdd &) tafdiusdionaxieans (1)) i$ Icaated on amearen abdye ke rgedian longi-

. . al Q0 the rotati axes (20) of transport neans
tudinal 1S égﬁ 05690{{]@? H?)%Ia'?%?{]wetti ng(a )substrat e surface
(4) of an in particular silicon material substrate
(2) with a process nedium (10) involving the follow ng
8. Devggepscordingriopane phthes phateding dlaimsyi cHaracterigsat in that the suc-

N N Y N —
valve (9) betwéen SuRsibAthbahk Y11 ahded\fatRIr limed SW‘S).( 5) with a

process medium (10), applied by a conveyor (3a) to
substrate surface (4), sucking off of process nmedi um

0) . j 0 ur, f.ormwith ., sucti,on neans )
9. Deviep pebfidlnd ba Winf e LR eaRT iR hat tRSliion R ¢ 10 is
positioried betleeehdwer #aRsHoR rHeanSI(Bi 88) BbnsIraeRTFa8RinYPort rollers, a
substrate surfaces other than the substrate

) 10) .on. y : . .
med'anéBngealn%%%@Tmﬁ sutigbmegnstit!) heng paralipbtote rotation
' ' characterized by a continuous
axes Q??%ﬁg%or ﬁgﬁéﬁsﬂ%%ate (2) and/or a continuous
provi si on of process medium (10) by the con- veyor for

10. Mol toR g B LAS R SRR S0 & AT Ao e

substrate (2) with a process medium (10) involving the following steps:

- transporting substrate (2) with transport means (3, 3a) in a transport
plane (5),

- wetting a downwardly directed substrate surface (4) positioned at least
substantially in transport plane (5) with a process medium (10), applied
by a conveyor (3a) to substrate surface (4),

- sucking off of process medium (10) in mist and/or vapour form with
suction means (11) arranged vertically below the transport plane (5)
in order to prevent a deposition of process medium (10) on substrate
surfaces other than the substrate surface located in transport plane

().

11. Method according to claim 10, characterized by a continuous transportation
substrate (2) and/or a continuous provision of process medium (10) by the con-
veyor for wetting the substrate surface (4) and/or a continuous suction of process

medium (10) in gas or mist form.



