- 1 - Description Method and device for treating a substrate surface of a
substrate Field of application and prior art 5 The invention relates to a
method for treating a substrate surfaeelin accordance with the preanbl e of
claiml1, and to a device suitable for carrying out the nmethod. DE 10 2005
062 527 Al and DE 10 2005 062 528 Al 10 disclose nethods for treating
pl anar substrates on one side, to be precise for treating the substrate
under si des or the downwardly faci ngesabsprade sides. Wien this method is
applied, it is possible here despite extraction by suction bel ow the
substrates, for 15 the substrate top side to be slightly attacked by
reaction gas&etdedogngadevige frPanmrRAtHPIcRsS RABHIaRe BREERCRePE At n
ci rcunst ances al so through direct cegnbaetatdbreover, depending on the
transport speed of the substrates, the mxture of the process nmedi umor 20
the chem cal and the state of the substrate surfaces, an undesired edge
wr aparound of the proceBsehitdlinpeiiadcion adgl priegulart t he substrate top
side can be attacked and al so be inpaired optically or, which is even
worse, functionally. 25Chject and how it is achieved The invention is based
on the obj ecthof prosiiony arsrttod Ment iond@®ihed hddmt redrdtinen and a
cor respondi ngy,devi g€ Wk fahicchi pr abl-ersaindet hei P | @hearbreanpbe @ld m nat ed
and, in particular, a possibility 30 is providﬁg for ?reventin an upwardly
facing substfhiE tbp &Nfle t6f & HEGHHRt T4t €% Yont BRI fig é%bB@e&ugo e - 2 -
method.

DE 10 2005 062 527 Al and DE 10 2005 062 528 Al
10 disclose methods for treating planar substrates on one
side, to be precise for treating the substrate
undersides or the downwardly facing substrate sides.
When this method 1is applied, 1t 1s ©possible here
despite extraction by suction below the substrates, for
15 the substrate top side to be slightly attacked by
reaction gases or outgassings from the process medium,
under certain circumstances also through direct
contact. Moreover, depending on the transport speed of
the substrates, the mixture of the process medium or
20 the chemical and the state of the substrate surfaces,
an undesired edge wraparound of the process medium can
occur. As a result, the substrate top side can be
attacked and also be impaired optically or, which is

even worse, functionally.

25 Object and how it is achieved

The invention 1is based on the object of providing a
method mentioned in the introduction and a
corresponding device with which problems in the prior
art can be eliminated and, in particular, a possibility
30 1is provided for preventing an upwardly facing substrate

top side of the substrate from being exposed to the



undesirabl e and harnful effect of the process nedium in particular in
outgassed form This object is achieved by neans of a nmethod conprising the
features of Caim1l and al so a device-cpnprising 5 the features of Claim
16. Advant ageous and preferred configurations of the invention are the
subject matter of the further clains and are explained in greater detail

bel ow. Sone of the features bel ow are described only for the nethod or only
for the deviecedeHowsvier , an0 iheredpectéeedf Phi Shcheyrages$ niedded ,t o be

appl i cabl e bpt gbiﬁﬂélﬂé@ti@%%és%& he,devi ce. The wording of the clains

i's incorporate y express reference in the content of the description. It
is provided that the substrate surface or the 15 substrate underside is

treated wthr@i dssad dye | 1 guben peps@ssy medits ofhe peteess cme@irimimas a
removi ng or etchin effectﬁﬁon #he sybstrate surfac for exarg})l.e for the
pol i sh-etchi%eoﬁegaﬁéeﬁn att o oft &5 | PSR saubg?yja?% O Sol’dr cel I .
In this Gasethd hee2Qusebstsat €dadme Wet t advaintthgelespraces » reddinumd r om
oel ow in a MARner.|ying, forbzonkal Ly, hiGRACan bec fong, b ks aays

f . Accordi ng

known from the prior ar ' o the invention, the upwardly facing
or directed stibdtheat éurbpesi deldsnsetarsd 6recovdP ¥l e h Wat &L G225 sone

ot her correspondi NgLPTQFectibme lirduiHh ovelra-dargelakearer evantrgeously

even over the whole area. This acts as protectiaon a(gai nst theéd{)rocess
medi um or oul®yaSsifAgs trerBEFBRT adti fyPoh 6PTr é'gteni gVthe- sireSVste top
side; itlocanitheseiofevasof ttmeserhbe 30ckepteaday tbeief rapml it lwat er or

the protective liquid,therefore for a protecti.ve |ayer o he s trate
top side, SULAR h&P '?Cﬁlee I%ﬁ%?gcﬁﬁﬁlg&%e %m%geéf Cﬁy ?%leé pwggégggmleé ium Thc
advant age oftlee | chaids sush iasompoerted sonmeexpiess profecenve Rhquihg as a

protective l@ch%en?‘écff @t@&ééy%m.um is that a liquid can easily be
y

appl i ed and can easi e renoved agaln and does not - 3 - bring about any
mechani cal inpairnment of the substrate top side, that is to say scratching

or the |ike.rfurihergmigiaddie yaler e gengialdatd hewprlect iore ldmgui d can
advant aqgouslal be chosendsuch tehat ng 5are ct‘Lo what soev ; wi.t.h utthE
subst ratle t optRT P takEEIFFEEES nbF &ny26ERer @batal ve ‘il?rg Yr et Fi nal I y,
it is additienatdys passibine flte t hbeowater nerditure paet ect remolrigai ot o be
coordinated wi 1 the cholce of REQCess, TEAIUM I FURR 2 ¥oY thaypier or a
for the polish-etching or edge insulation of a silicon
substrate for a solar cell. In this case, the
20 substrates are wetted with the process medium from
below in a manner lying horizontally which can be done
in various ways known from the prior art. According to
the invention, the upwardly facing or directed
substrate top side 1s wetted or covered with water or
25 some other corresponding protective liquid over a large
area or advantageously even over the whole area. This
acts as protection against the process medium or
outgassings therefrom acting on or —reaching the
substrate top side; it can therefore as it were, be
30 kept away therefrom. The water or the protective liquid
therefore forms a protective layer on the substrate top
side, such that the latter cannot be damaged by the
process medium. The advantage of a liquid such as water
or some other protective liquid as a protective layer
35 or protective medium is that a liquid can easily be

applied and can easily be removed again and does not



10 correspondi ng protective liquid running down fromthe substrate top side
can pass into the process nedi um and possibly indeed dilutes the |atter.
However, on account of the small quanti 8y only an insignificant and

ot herwi se no negative inpairnment of the effect, 15 generally of the etching
effect, of the process nediumis brought about. Even further explanations
in this respect will be given below It is advantageously possible to apply
t he protectiVelnggabdutoatlye aistrigtad t B at decbef 6f e thke SUBEtTHI® 20 or

the substratgoyndersd de dry wetited oW t Bayhes proeessngedbymeia parid cul ar,
the application of the protective liquid is even effected before the
substrate i sEHBYREIBVER, a TPk AR t HF prftEeS et UMd hét & ECthat is to

say tenporallyqdistioetl yabehategtbaslor pba 25hasthanspett patdt no
apprOXIﬂ%}6|¥%%${%?%tg%%%ggg&ﬁgﬁﬁﬁijSEEgagl%g%&%%%._¥$ t E%E Hﬂ§%§§y.be

achi eved 7's runni ng "down cannot “actually pass into
the tank wi thlabe, pnocesshyredibart hegeitd vien immeafiment pl &d¢ealkor the

customary tipe of, gifew segonds gt 30, & few.,m nuytes for.which, the 4 eat ment
wi th the process medi Um above t%e tant | asts, a single application of

protective |PHRFeECEDVE helgubdt £&at &9 oS R st cEhel wha i tHer

configurati opr@fcthe pB¥EOhi onn theudd prot eeli verHdwui datsrappld edato the
noved S Q§trates or the substrat sides thereof in,a co?tinuqa§ nmet hod.

1o
TN THits AN AERRTR ARG USTS thE L Pect Hit By MBARANGT G0G at FBRary e
application gdevsceatsd tbe &0dem obhnspray nerzl eheorprspress mauegim butd

advant ageous i |} pr;e , r |l e.al y rge
pipes. A5 n%¥%¥%%gyc%%&%§%iPéfggggefkgogggﬁggéiﬁgﬁﬁﬁﬁgﬁtgggq%?g ?ﬁﬂid on
t he substrateftophsi dematlt hdeknéssvef anilivquied filnAlididn ddidughid may

S!ﬂ; fi ce in nenye £R58S t QAPRhYgdheyPr ot gehi ¥Rchikquige t othhe subsisate top
sl de on once, .
fg generally of the etching effect, of the process medium
is brought about. Even further explanations in this

respect will be given below.

It is advantageously possible to apply the protective
liquid to the substrate top side before the substrate
20 or the substrate underside is wetted with the process
medium. In particular, the application of the
protective liquid is even effected before the substrate
is moved over a tank with the process medium therein,
that is to say temporally distinctly before that or on
25 a transport path approximately half a metre or less
upstream thereof. What can thereby be achieved is that
protective liquid running down cannot actually pass
into the tank with the process medium therein in the
first place. For the customary time of a few seconds or
30 a few minutes for which the treatment with the process
medium above the tank lasts, a single application of
protective liquid to the substrate top side may

suffice.

In a further configuration of the invention, the
35 protective liquid is applied to the moved substrates or

the substrate top sides thereof in a continuous method.



10 provi sion can advantageously be nade for applying the protective |iquid
multiply or at tinme intervals to the substrate top side, or for renew ng
the protective filmformed thereby. Thig ean also be effected, for exanple,
by the protective liquid being applied while the 15 substrates run above
the tank with the process nediumtherein. In this case, either application
can be effected very precisely, such that as little protective liquid as
possi bl e pasBess | mam t kelvieartikgeorisa yspbei f EELEELRH tled regioh cdn Be

provi ded or the substyatesare A0 thdrawn agai ppeal theWghbt hishds,
general ly excessively conplicated. As an alternative, the,@rotectlve l'iquid
can be appl iRF1ET her sepsevatd icsp e sV bReCSIAGY evtithe 1 did S his is
in particul agrdefore t hersebstibake d1s¢ibyahnedn2d abovergbeptigak.wiza h the
process gedlunltherein. The protective |iguid c%%ﬂgﬁrqpplied to th

ati

substrat € t dp° T 'y n“a comttor e mifTrer Such t B &

|gupresext(%nly on
substrate tapigiide. ofhi shés pissitdtee byost astilag of tthecappkiscatfor only
when a substy g &3&3f3§%situated under an application device. In simlar
manner it is s oppedL en the substrate is still situated under the
application device. Preferably the position or adjustnment of an adducted

substrate ispfet ech8dghRY it may suffice in many cases to apply the
protective liquid to the substrate top side only once,

10 provision can advantageously be made for applying the
protective liquid multiply or at time intervals to the
substrate top side, or for renewing the protective film
formed thereby. This can also be effected, for example,

by the protective liquid being applied while the

15 substrates run above the tank with the process medium
therein. In this <case, either application can be
effected very precisely, such that as little protective
liquid as possible passes into the tank, or a specific
delimited region can be provided or the substrates are

20 withdrawn again, although this is generally excessively

complicated.

As an alternative, the protective liquid can be applied
to the substrate top side only one single time, and
this is in particular before the substrate is situated
25 above the tank with the process medium therein. The
protective liquid can be applied to the substrate top
side in a controlled manner such that it 1is present
only on substrate top side. This 1s possible by
starting of the application only when a substrate 1is
30 situated under an application device. In similar manner
it is stopped when the substrate 1is still situated
under the application device. Preferably the position
or adjustment of an adducted substrate is detected by
means of substrate sensors, and the application device
35 is controlled depending on this. Alternatively the

position of the substrates is calculated on the basis



means of substrate sensors, and the application device 35 is controlled
depending on this. Alternatively the position of the substrates is
calculated on the basis - 5 - of therr5application, and this can be passed
on to a control device of the apparatus for the application nozzles. This
way it is possible for a layer of the protective liquid to be formed, which
w Il not drool 5 down at the edge of the substrate, so that these nay be
treated withof heéhpieocess Inisditumn W &hd c §hies potidi hgl pagssiogridd Appld cati on

devi ces mentioned, Bbous,: dd ere €Raf i gigatdns ofotrherhaveddanadike
protective liquid can be applied to the substrate 10 taop side th a

t wo- di mensi oM Fiedi sTPLBut™RY préfite. PRSFIPAEs TR pBset V6T eSportdithyg
appli cation geyicesieanibeudesignede fosrmex@nplvRiad sprlay nozzldasolsuch

that they produce wo- di.nensi.onal | i_stributed ray .nmi st or, as surge
pi pes, a%wi O%t%fl é%?e%ﬂgeTﬁFstlgg %ﬂsl%féirtaggl’e,sof ?Cf%éat%l y o gﬂc‘? er%leng t he
substrate toprsides with tihe protessinedlumui d bef ore novenent over the
tank with process nmedium Furthernore, easy application of protective
liquid is made possible if the |atter has no negative interaction with the
process nedi Wth 20 R rEsrandmEt ve des 1gnefo- drpRhsTahaP di AFVBiR%ed

a]p]pl i fatji Oﬂtrﬁénﬁ?&q@%%&@@{féyeiﬂ @HSQ c:o@_f’%@?rgul@@hr atre ﬁk@p_ﬁi%tﬂl_ﬂ,s can be
effected wi a two-dinensiaqnal |y distributed profi]e in _puncLiform
Thi s neans, {ﬁﬁ%r BFBFECTLHAL %Tjrgélrﬁdon‘éa%rkﬁ faé?ﬁjalpeﬁ{ijﬁ%t ?C%‘r? dse@qsgc £t95 the
protectilve |topi ditde sqrtayed owoddoppediontdlyhelisubsiodtee! topSilde in
relatively ppngt %R%m fu%§>g>'s%” é‘&dr%%'g?&éir? aag%-m?cgy?tgﬁr%lte%i%lérsf ac4, can

t hus ul ti mat eﬁ/ e cover over a ge ar over e whole area, in
whi ch case, lg¢vekeskgosn, proper eixegipdle the Sobstr at@zibps 30Ssrde,thdte

tenperature and, al,s04Lhe Rr @RELHIGR Nl W8 1R QLieGtdive tdaWtha t he fuantity
t hereof can be determned relatively precisély such that only a snall
proportion overfldhs DV t R RS Tost Pat ¥18Fd ¥ahSpasSCHB M nartdts nt'c® t he

process 1medi gl tabl®, - firstly for covering the substrate top sides
with the protective 1liquid before movement over the
tank with process medium. Furthermore, easy application
of protective liquid is made possible if the latter has

no negative interaction with the process medium.

20 As an alternative to a two-dimensional distributed
application of the protective liquid to the substrate
top side, this can be effected with a two-dimensicnally
distributed profile or in punctiform. This means,
therefore, that from one or a few application devices,

25 the protective liquid is sprayed or dropped onto the
substrate top side in relatively punctiform fashion and
then flows. The substrate surface can thus ultimately
be covered over a large area or over the whole area, in
which case, given known properties of the substrate top

30 side, the temperature and also the properties of the
protective liguid, the quantity  thereof can Dbe
determined relatively precisely such that only a small
proportion overflows over the substrate and can pass

downwards into the process medium.



In the nethod it can be provided that when the substrate underside is
wetted or treated with the process nedium an exotherm c reaction takes
place with a tenperature increase of ateleast 1000. A relatively 5 thick
| ayer of protective |liquid can then advantageously be applied to the
substrate top side, for exanple with a thickness of nore than 0.5 mm or
nore than 1 mm up to 1.5 mmin the case of water and even thicker in the
case of protEetiveeligatdsdha¥tngcaniobhi ghepvidsdosichpl Aghgnredhiet, a
l'arge portiog,0ftthes protectd g | igui d,sanevapor abe-as@ hasyl t tak the
tenperature increase and a sufficiently effective protective |ayer can
still remai rPTAFERT nALFVENy, a0t 8FpEPSElie TREFEASE HGFFﬁgptlﬁéelé'lttpeat ment
of the substsatempadarsirde Wwiddedhe @f oaess aaedi um tan he remattied.] yA
significantly smaller |ayer thickness, for.the protec%{ve l.iquid.on_the

substrat e top'side t HEN Suffies, POF 8XaMSre | essttan 052 mm &' Bven | ess
than 0.05 madechuaddyuslist ba tdapplied mto20t Howewdrs t riat ecarohave dan
abovenent i ongg, t hi.ckness | n 4 his S8 d00. Jkn @, frther eonfigyration of
the invention it can be provided that during treatnment the substrate

under si de t ddehesthani guimi| eiel tof 1ppodBss meditunsd ¥ acf alR 25 aRict hout

t he substratgesehet Rg-kaPel sedhaorgsdeepl yrotbeyiganitbendas natyiwer e fl oat
on the s%rfage of the process nedi um Inlthis ase, mﬁthgut prgtgg}ive
li qui d, herR 7S b&1PHBSHF¥K 6F pt oBE8EE hedPumddierf R 19 t Ré édFes of

t he substraterandcpossi dliyyEven ceeachiagotdee 3kisubst raselt op i déewi t h
correspondi ng_nhegative con es. t er nat.i Y su nder si de
can be spray%ﬁn%§¥%t¥%% p%%ggggg%edfTﬁﬁ eﬁth%géﬁhﬁéﬁépﬁﬁe ?ﬁgﬁgﬁgvgven
gr eat er t hatpxdieept beeskayedi can spriayedrapwards wil | pass upwards past the
outer edges 35 of the substrates and then settle on the substrate Lop sides
at least in the edge regions. In the case of such - 7 - spraying of the
substrate unieFeTesi VWt t hé prbeBRITAREF &M ArGheEsfow, AP E17E e | ess
criticalis f arcexeessi vel yrappkiuBdt agbgntunofe rprickectite thquigdddidses down
fromthe substrate, since it L%~tgfn ot .5 n ess%rily niffd wi.th the

4G4 ns

process medi TRt HAt G°8 $pF ayd the st are uilber 57 he. T 25
protective |tlguckinghen fpassiiy ppasses iiviet ol ageodmom cbhé ectulosg tedarek, t hat
It can possi epaLat edriheLe okl Lenpatively, by ueans af
correspondihg5¥r£g?%eg?éﬁe§gf§gg%ﬁé p?ocess gegiun1§an ﬁe present%ﬁtr1the
desired concevenratliesyp than 0.05 mm, actually Jjust a thin film.

20 However, 1t can have an abovementioned thickness in

this case, too.

In a further configuration of the invention it can be
provided that during treatment the substrate underside
touches a 1liquid level of process medium 1in a tank,
25 without the substrates being immersed more deeply. They
can then as it were float on the surface of the process
medium. In this case, without protective liquid, there
may be the risk of process medium adhering to the edges
of the substrate and ©possibly even reaching the
30 substrate top side with corresponding negative
consequences. Alternatively, the substrate underside
can be sprayed with the process medium, although here
the risk 1s even greater that the process medium
sprayed upwards will pass upwards past the outer edges
35 of the substrates and then settle on the substrate top

sides at least in the edge regions. In the case of such



After the treatnent of the substrates with the process nedium said
substrates can be rinsed. In this case, it can be provided that the
protective liquid is also 15 rinsed or renoved fromthe substrate top side.
Furthernore, in this case, in accordance wth a further aspect of the

i nvention such substrates which are pierced or have perforations can al so
be protected, as it were, during an etching process on the substrate 20
under si de, fspnayh@gebéhﬁﬁgaeéﬁbetraéecmmmgrshdesubgﬂﬂateheopnﬁqmgs

Primarily a ﬁ&&ibst rzpwdb%q%wperggr%é ONSr e ﬁ@@%ebé(rim‘?}?@ﬂd'lsfed

Therefore, a su e can be proteécted ot on roman edge mwaparound of
t he process @ed:spioelsetrbilagdf rammRs: a@évé)rddlﬁctzﬂvs?o trow € hérprscess

medi um ascendbpg t kreHgh RS f os@bionsse f or sexaspl @ ton agcountnof neapillary
action. Alongside water O pure water,an appropriate protective |h%yld IS

one havi ny nﬁ?%ﬁ%’i‘rwﬁécd&ﬁ%ﬂ O 130 td¥anp! & dier edE G iSPEG Ay a
viscosity mﬁgbr@yéﬁca@alﬂétZthe @nbetkhaa 3nabevedehatrhef paatrerctiere f or

exanpl e also ug?hg $%1actor § |n the cafe of ghos horkﬁ_a0|d as

protective 119 h%%%%%b Canar %0 Sspedifieal iy Frevet a

situation intahkch, thomt acxﬂoumalﬁS msalﬂel}comeenta'%:tamtegﬂr adiberte, oy way of

exanpl e, an alternatively, by means of corresponding treatment here

10 the process medium can be present with the desired

concentration.

After the treatment of the substrates with the process
medium, said substrates can be rinsed. In this case, it
can be provided that the protective 1liquid 1is also

15 rinsed or removed from the substrate top side.

Furthermore, in this case, in accordance with a further
aspect of the invention such substrates which are
pierced or have perforations can also be protected, as
it were, during an etching process on the substrate
20 underside, from the etching effect reaching the
substrate top side. Primarily a region around the
perforations is thereby Jjeopardised. Therefore, a
substrate can be protected not only from an edge
wraparound of the process medium or settling from
25 above, but also from the process medium ascending
through perforations, for example on account of

capillary action.

Alongside water or pure water, an appropriate
protective liquid is one having a higher viscosity. One
30 example thereof is PEG having a viscosity with a factor
of 2 to more than 3 above that of water, or for example
also up to a factor of 3.8 in the case of phosphoric
acid as protective liquid. The phosphoric acid can also
specifically prevent a situation in which, on account

35 of the concentration gradient, by way of example, an



- 8 - etching solution conprising phosphoric acid and HF, in the case of
pi erced substrates, is drawn upwards not only by the capillary action but
al so on account of the concentration grgdient, as would be present in the
case 5 of water. Qther protective |iquids can have an even nuch hi gher
viscosity for an even further inproved protective effect or |ayer

t hi ckness. What is achieved by neans of the higher viscosity is that the
protective |équhingssdOuasont cwepe isonmgwreto spess ircurmyi angndo&s, natn run as

easily fromthe substrafetap side,,frefarably; several, aﬁygwéféé' opdevi ces

are provi ded nei ghbouring each ot her In a di'rection ap I mat el
transverse t@nbYCbhtFh@oaéppéééégeaﬁétﬁnobuﬁhé1§5 §Gb§FF8P@§ théhe

substrates capnpiefesably beadych@i daoni;guihepeopiiauaus-passageath in
rows one after the other and each of them pass exactly under one

appl i cati‘on QevyeeST- In the device according to the invention it is
actual Iy 20 provided that, above a continuous-passage path for the
substrat es, appl icatian agéant eous in e _form arranged either
exclusively @ﬁher ggggc Iu%gqul can Have R aLL&N9RA K higher
v1sc051ty for even further improved protective
effect or layer thickness. What is achieved by means of
the higher viscosity is that the protective ligquid 1is
10 as it were somewhat less runny and does not run as

easily from the substrate top side.

Preferably several application devices are provided
neighbouring each other in a direction approximately
transverse to a continuous-passage path of the
15 substrates. The substrates can preferably be by laid
onto the continuous-passage path in rows one after the
other and each of +them pass exactly under ©one

application device.

In the device according to the invention it is actually
20 provided that, above a continuous-passage path for the
substrates, application devices are provided,
advantageously in the form of nozzles. They can be
arranged either exclusively upstream of the tank with
the process medium therein, above the tank or both
25 upstream of the tank and above the tank. The
application devices are advantageously designed such
that they can be adapted to the size, number of
substrates alongside one another and also throughput
speed such that protective liquid is applied to the
30 substrate top sides only to the desired extent and not

to excess or only insignificantly to excess.

Preferably at least one application device is arranged
upstream of the tank with the process medium therein,

wherein especially ©preferably one single row of



upstream of the tank devicesareprovided, of nozzles. They can be the tank
with tank or both The application that they substrates al ongsi de one

anot her and al so throughput speed such that protective liquid is applied to
the 30 substrate top sides only to the desired extent and not to excess or
only insignificantly to excess. Preferably at |east one application device
is arranged upstreamof the tank with the process nediumtherein, wherein
especi al | y pappeiabt yoonedsvigeée row oprovi8ed appbhneatiree dew ceshd s

provi ded traggggiggb&§:é{?% é?nigﬁgﬂ§-pqg§agqj&§thégb%éggégpstr%ﬁg§. The

application devices ar anced one from the ot her, ein inparticular
their di staneerlscatioradevoneswiadich dfstareddt pace. fFor pReviingy t he

application geviees wht hdiqulch 4:herganr-beyiconnect edst @ suppLy drank,
which is situated higher than the application devices. In this way the
af flux of priot@elivle ¢igihd 4 ¢ he application devices

For providing the application devices with liquid the
can be connected to a supply tank, which is situated
higher than the application devices. In this way the
afflux of protective liquid to the application devices
10 with continuous pressure can be reached by gravity

alone.

In an embodiment of the invention substrate sensors are
provided upstream of the application devices, seen
along the continuous-passage path of the substrates,
15 for detection of a substrate being moved closer as well
as for detection of a substrate moved in passing by.

Preferably these are optical sensors.

These and further features emerge not only from the
claims but also from the description and the drawings,
20 wherein the individual features can 1in each case be
realised by themselves or as a plurality in the form of
subcombination in an embodiment of the invention and in
other fields and can <constitute advantageous and
inherently protectable embodiments for which protection
25 is claimed here. The subdivision of the application
into individual sections and sub-headings do not
restrict the general wvalidity of the statements made

thereunder.
Brief description of the drawings
30 Exemplary embodiments of the invention are

schematically illustrated in the drawings and are

explained in greater detail below. In the drawings:



10 with continuous pressure can be reached by gravity alone. In an

enbodi nent of the invention substrate sensors are provi ded upstream of the
application devices, seen along the contd nuous-passage path of the
substrates, 15 for detection of a substrate being noved closer as well as
for detection of a substrate noved in passing by. Preferably these are
optical sensors. These and further features energe not only fromthe cl ai ns
but al so fromdgies descilipts on anderhé dreatiingsyl 201 Whsteihlemeoifndinvi dual

features can in eaCh‘%ﬁﬁ%ggfd§a£%§§9dgﬂgt?%g&§k¥e§n9én@§oﬁ Rbyr alhdy in

the form of subconbination 1 n an odi nen f the invention and in other

fiel ds and can consti thite deRENt @edilShRAt fnHBABKER(ICHr Hhédrallader
enbodi nents for mhichégfotggb&@@taaeis €l ahmed her gppThedsubed vi siren of the

application into individu sections and sub-headi ngs do not restrict the
general validity of tﬁg%ﬁ%ﬂﬁﬁﬁﬁﬁ%Prﬁ&é&%hereunder. Bri ef description of
the draw ngs 30 Exenpl aryenbodi nent sof t hei nventi onare schematically

illustrated in e fdraw ngs d | ai ' ater det.ai | _bel ow. In

t he dramﬁngs&lg@g%igtegﬂgure %ﬁ%§£8§8Ig?gﬁnggggéﬁoﬁgpmiﬁﬁgg¥fE?Von of an
appar atus accordi ng t@iche invention for the treatnent of substrate
undersides while water as protective filmis applied to the substrate top

sides, Figure 2 shows an enlarged illustration fromFigure 1, and Figure 3
shows a top VB D3 artiiterhatPPe VAparat ygn alternative apparatus
accordi ngt ot hei nventi aiwdddd@s$ to  the  invention with  less

10 application nozzles and with substrate-

sensors upstream.
Detailed description of the exemplary embodiments

Figure 1 illustrates, as a device according to the
invention, an apparatus 11 in lateral section
15 comprising a tank 13, in which 1is situated etching
solution 15 as process medium. From the left,
substrates 20 with their substrate underside 21 facing
downwards and a substrate top side 22 facing upwards
are transported towards the right on a continuous-
20 passage path composed of transport rollers 24. They
then pass on the transport rollers 24 over the tank 13.
As 1is known from DE 10 2005 062 527 Al and DE 10 2005
062 528 Al described in the introduction, in accordance
with a first possibility, by means of the transport
25 rollers 24 which reach into the etching solution 15
with their lower region, said etching solution 15 will
be applied to the substrate undersides 21. Fresh or
conditioned etching solution 15 is introduced into the
tank 13 via a feed pipe 16. As an alternative or in
30 addition to wetting of the substrate undersides 21 by
means of the transport rollers 24, a spray pipe 17 can
be provided, having an upwardly facing spray nozzle 18.
Etching solution 15 can thus be sprayed onto the

substrate undersides 21.



10application nozzles and with substrate- sensors upstream Detail ed
description of the exenplary enbodinents Figure 1 illustrates, as a device
according to the invention, anapparatuslili il ateral section 15 conprising a
tank 13, in which is situated etching solution 15 as process nedium From
the left, substrates 20 with their substrate underside 21 facing downwards
and a substrate top side 22 facing upwards are transported towards the

ri ght on a comttimeuoguste 202passagea by hivoaposedantet wanspoEt 10012080s 24.

They then p 0 he,tr t I nk. 43 IS, +known
from DE 10 g%%% gg; %217' Zﬁ%gﬁ% Srlé)(}llo%%%S 06%%@5'&%15316‘8%5” %%g\sltrkll%tthe
i ntroduct i orouigRaTeHr BEAEe tREL I8 tEHiNGsts PoksidBl | 18 yCaBy PRed® Ve eChe

transport 25p0Fd efse 24unhieh reaehel BtontRg 8behitAgnSakhudt ien old tet h their
| ower region, said etchl ng solution 15 will be applied to the substrate

under si des 247 EFRIRC dHl TGt i IHed BT HESol ution 15 is introduced into

the tank 13 via a feed pipe 16. As an alternative or in 30 addition to

wetting of toe. subsisate koder shdes 2l by Eany ofct o LIansRor Lyl | ers
24, a spray pipe 17 pr ovi de avrn up facing spray nozzle
18. Et chi ng Sot ut tamnk 15léan t:has berspr ayedyedtthlﬁe sM@é?tGIfat yundér si des

21, Furtheramre;caddid i apabhy 11y ageondange Wokhh DEndf), 20054062,827 A,

neans for suction extraction of gas that outgasses fromthe etchin
sol uti on 15 £ b p?oPiraéacabste ftlHe sut fatetbe EHESELERPNG O®oltTon and

bel ow the 5 17 anspor tthnlsaneaet theeﬁm@stsr@ta@%d DiwvstthncihyebefoT e dade
substrates 20 are intro over_the t th?a/ are prayed w.th water

by an appli cAtY YR HEZ % 326 t r anged o v Vf%eqﬁm |JCPV% ¢ formng a
protective fapm POoion heosubst Pat earopesiatel 19veR. tha temtsreas»etdttbm ng

sprayed wi t h, waf gL §ﬁb§§gaé‘gv%t a%g‘ﬂ%'a}ﬁ be &f efatp‘liﬁ té’é‘c‘lhlh nal |y or

the appli catlon nozz can extend over the en of the substrate
20. | nstead ©iethezapphi €at ivdn Hozzde, behetnez At TichPEhacdfWbéMat a

di stancesof a-dewsm lanbram-ones@naiisionat ah@eerreutcg@neglew ge i pe with
hol es or slots can al so be used. Wen the s bstlglate %0 pass StPfé‘ el%r the

appl i cati on Ho¥ST e©B651PhE &AT P8 SUKRSE r‘é?% §Pd&Ns2S ayed or
wetted w th pwdess 2band a thzol %p@rl&@aﬁlrl@heChbvelél | 2629 filset hustire

substrate top side 22 1is then sprayed or wetted with
water 27 and a whole-area protective film 29 is thus
20 formed. The advantage of spraying, particularly 1if it
is effected over the whole area, in this case resides
in the fact that it 1is then ensured that the entire
substrate top side 22 1is covered by the protective film
29. If the water 27 1is intended to proceed merely from
25 a single location, then it might happen that, by way of
example, contaminated regions or the 1like on the
substrate top side 22 are not wetted or covered and
consequently not protected. Advantageously, three holes
per substrate are provided on the application nozzle 26

30 or on the surge pipe.

If the etching solution 15 is then applied to the
substrate underside 21 in a known manner above the tank
13, then the substrate top sides 22 are still covered
with the protective film 29 and thus protected from the
35 etching solution 15 having an effect. 1In order to

prevent the situation in which regions of the substrate



20 fornmed. The advantage of spraying, particularly if it is effected over
the whole area, in this case resides in the fact that it is then ensured
that the entire substrate top side 22 il covered by the protective film 29.
If the water 27 is intended to proceed nerely from25 a single |ocation,
then it m ght happen that, by way of exanple, contam nated regions or the

| i ke on the substrate top side 22 are not wetted or covered and

consequent | ytoot spelet @6t edie Aevariedeoushby pPrdnesd 1vsl sl ler22ubst &t e are

provided on {he appLicathen azzl ec26 3Q.0516N e usur gendi peeekf othe
etching solution 15 1s then applied to the substrate underside_21 in a

known mannerR@abovElt FYAANRE 132 TEREN SHPEHRT at® Pod Sidds 25 &€ stil

covered withhide prehgstaveréil auzngndetbusngy ot eated from the 3Beet ching
sol uti on 15 haan% an etfe%t. In orde tofgrgvent th§.si vation i n which
o i det 25 3

regi ons of tHeP tfafen Y125 4re 3?505e8%6?nan855t§btive

film29 is nob6longdrrsrlgsenthher egddioriexanpberbecatsent heowater 227 has run
away —or partéXneggpgég%ggggslﬁﬁéegHgta%%l%ggtﬁbghnEQQ@%r@%UH%§¥¥Q£M
2 applied aga y

et ching, water can : means of a further application
nozzl e 26'. ®frébley, tamf sladditttiadnalSapsl i €Y i 6ANNEZAB T’ 2car B Tdesi gned

like the appljcatinmnozzd £126 upstraamd, t hetankel3; tihale | sgreysay can
produce a rather two-dinensionally distributed, relative fine spray 10
m st or }doveridh 8Fe&°VEgi 6R 6F1Fhé“§ﬁﬁﬁqr%%et?%psggatrigg PPt frede
application mpzzle 26' is arranged, however, such that, during the etching
nmethod to be carried out, the protective film 29 possibly already becones
thin i If the application nozzle 26' 1is arranged, however,

such that, during the etching method to be carried out,

the protective film 29 possibly already becomes thin in

15 places but is still present, then it suffices for water
27 to be resupplied in any form at all. It is thus
possible to prevent a situation in which the protective
film 29 as it were becomes too thin or is omitted in
places. The advantage of such a punctiform application

20 of water 27 to the substrate top side 22 in accordance
with a second possibility is that it is not necessary
to effect spraying, because during such spraying some
of the water 27 inevitably runs past the substrate 20
into the tank 13. Dripping down at the outer edges of

25 the substrate 20 cannot be prevented, however. Since
only a very small quantity can drip down or the
dripping-down of only very small quantities cannot be
avoided, however, as a result hardly any dilution of
the etching solution 15 will take place and,

30 consequently, the etching effect will scarcely be
impaired. Primarily if the etching solution 15 is
applied on to the spray pipe 17 together with spray
nozzle 18, it can be supplied in such a way that it 1is

not diluted by water 27.

35 The enlarged illustration in Figure 2 firstly reveals

how the etching solution 15 is applied to the substrate



15 places but is still present, then it suffices for water 27 to be
resupplied in any format all. It is thus possible to prevent a situation
in which the protective film29 as it-weye becones too thin or is omtted
in places. The advantage of such a punctiformapplication 20 of water 27 to
the substrate top side 22 in accordance with a second possibility is that
it is not necessary to effect spraying, because during such spraying sone
of the wat eru2detrsevdtabl yyruasnpast the selisthand 20ansporthedldmk 13.

Dri ppi ng dows, at; t he gggggnggg%&}‘ 2p t l%%%”@é? %@@aﬂﬁm J?wn he

prevent ed, however . “Since”on y a very small quantity can dr
dri ppi ng- doweesttlonl § keng syfallapiantenpess gahnotc en@vépééﬁloﬁoﬁéVer as

a result har dby caapedi loi | of Obubbe, gtehipcsaliud om L5 mibh ke | ace
and, 30 consequent the etching effect wll scarcelgﬁbe i npai.r

Primarily .fa?%te*f%/%. AECROM UL PHACESS | EDEpPt i BdSBRAY oPLRE ;arw% fe 17
toget her W tfpospyayonorgl esl8s tilllcaprbheeguppl icad mngﬁuchsalwawpﬁmﬁ it is

not dil uted under si f th l.eft - hand
transport ro?%ég?%4spﬁa¥&8%r&gﬁgéq% fﬁﬁﬁélf612€%506€ D raéce?esult
a kind of | ayedecongei 8ilng Iet chihy sabatldﬁmﬂ5llbu$twaﬁﬂrmnn8hhessubstrate
under si de Z%h&hﬂghl@“mﬁ SorpPoyt the gipcﬁmy”éqj PLOCEESy t@snetlénsq%ay pi pe

17 with a spray nozzle 18 is illustrated on the right, said spray nozzle
sprayi nd Cet ch? ngrsayati 8AsE5 thst & HHE s t3ht @ dndeRsP@s s2P1Y| i s case,

the illustrathen shoawsanddhe td@htihewosorgr oint aajaaéaye%@ﬁma&@
solution 15 10 s sgraggg?gast t he sub trateFﬁo and %anHEPSSIb|y fail onto

a substrate TOp 37 de” aR% adj-2e8nRt BBt Fafe TBVitng TSP SAFanddF
al ongsi de onptdeectght . ftmmemérwdﬂar[pmﬁgﬁnuV@nfshmdo%uWQteatpresent on

said substr p n s airment. 15 Furthernore, the
iIIustratioaﬁg o%gth%gygr eahégg dri ps down fromthe substrate 20 on

the left and right thereof. This water 27 passes into the etching solution

15 in the tapk {3 ARG -&i | %@s 181%9)@&@@&9 §1%¢d§l RS o al o t owever ,

since the quantity of water 20 very small, particularly in relation
to the quant@%&p%fd@WEhﬁﬁ@m56P@tﬁﬁ?sqqﬁ@§ A% cetrsERRceSES @t JEIahF
negl i gi bl e oth&adobe Tﬁkgnwaﬂé@ aacgueeeacaamd|m@byeMmﬂiddusdmwﬁmme of the

etching solution 15 repared. 25 Fyr rnore,. jt e seq fron1F| ure
2 thatgeven ; dﬁbl?%%tl Rbffg F%F%ta%iVyeFafﬁﬁl%n% Elgg méi CIPH as g
protective fsdme@®ato Hb@esabstﬁanﬁxioph3|QQa221ngedﬁhowam@Eemsar&ky be
harnt ul o oS1 68, § Nenel £hi BY.S0LULLOR, 15,apBl Ledohorbhe saubstralie under si de

21 is not 30 necessarify m xe Ir et y mnt sali d water . Possibly here
the edge ar edscling he suidtioare thh$e\ﬁ%m%ﬂﬁﬁﬁqﬂ%neéﬁlv@ﬂﬁqqﬁkkYor i f

water 27 doege§Plgible or can be taken into account accordingly
when the mixture of the etching solution 15 is

prepared.

25 Furthermore, 1t can be seen from Figure 2 that even an
application of a relatively large amount of water 27 as
a protective film 29 to the substrate top side 22 need
not necessarily be harmful, since the etching solution
15 applied to the substrate underside 21 1s not

30 necessarily mixed directly with said water 27.

Possibly here the edge areas of the substrate 20 are
without a protective film 29 or, 1f water 27 does not
actually overflow over them and cover them, they are
not protected. At the edges, however, the effect or

35 damage caused by the etching solution 15 1s very small



actually overflow over them and cover them they are not protected. At the
edges, however, the effect or 35 damage caused by the etching solution 15
is very small - 14 - or negligible, -and so said edge areas do not have to
be protected. Instead of water it is possible to use sone other liquid for
the protective film for exanple PEG or 5 polyethylene glycol. The latter
is chemcally inert and neither reacts with the substrate 20 in an

undesi red nmamnereqbigimipai rand heo effedtedfet heces cipngosohaveohol®e It is
al so possibl e t.0 apply phosphoric acid as protective |iquid, which does not
adversely inpair a 10 substrate such as, for exanple, a silicon wafer for
solar cells. Its higher viscosity is good primarily for the case where the

substrgtes hgyft%ﬂf Qgprgag?§cripeque@b@@q%u@nsE@r P &r cRthdoleserThe

exact design of the application nozz|es or surge es,_in
particular\&ﬁQWkﬁ dRd h6WF eyt fet B6t Hhrr%ﬁéedegﬁ%ngtﬁ@ﬂ%aﬁﬁ"13 with
et chi ng ol utd Oyetlibyland @l sool heTlexattitteocal sarhangenehty tiheréofandcan be

adapted to the respective_etching process tre t e Ear. S
purppse,_bylﬁ%vjb'Pe§§%ﬁ &, }botﬁg éﬁgﬁﬁ%%ggib?%nﬁglﬁ§%v?%%k%%y§%%e
appl i cati on mozzdesnand/iowagmsgetlpt pesfortusd ishemaechangacyw ledgserof j ust

a Lew of a |afge punper ,stuciisalhye PRAVI geoh & N oRHsREIRE. A-1QP 24 ew on
an alternative apparatus 111 is 25 |IIustratedy|n figure 3. Upstream of a

tank 113 witprotective 1liquid, which does not adversely impair a
10 substrate such as, for example, a silicon wafer for

solar cells. Its higher viscosity is good primarily for

the case where the substrates have the above-described

perforations or pierced holes.

The exact design of the application nozzles and/or
15 surge pipes, in particular whether and how many thereof
are arranged above the tank 13 with etching solution
15, and also the exact local arrangement thereof, can
be adapted to the respective etching process or
treatment step. For this purpose, by way of example, it
20 is also possible to provide movable application nozzles
and/or surge pipes or use 1s made in each case of just
a few of a large number structurally provided in

principle.

A top view on an alternative apparatus 111 is
25 illustrated in figure 3. Upstream of a tank 113 with
edging solution 115 in it four rows of substrates 120
are running on a continuous passage path composed of
transport rollers similar to the ones of <figure 1,
which are not illustrated here. There can also be less
30 or more rows, for example six rows. Upstream of tank
113, a nozzle pipe 125 is running transverse to the
continuous passage path and comprises four application
nozzles 126. These are provided in each case with a
magnet valve and nozzle openings, which are known to a

35 person skilled in the art and need not be illustrated



edging solution 115 in it four rows of substrates 120 are running on
conti nuous passage path conposed of transport rollers simlar to the
of figure 1, which are not illustratediwere. There can al so be | ess

nore rows, for exanple six rows. Upstream of tank 113, a nozzle pipe
runni ng transverse to the conti nuous passage path and conprises four
application nozzles 126. These are provided in each case with a magn
val ve and nmmmuhqmmnThgswﬂdmnhoﬁr¢Heuwwplbcatﬁ6np@m@adaﬂd12@dibn

art and nee 1%1%H§tr ess t an t b£y£%b§f ?aheTﬂ%dHQSQ nEQeof

application nozzles a substrate 120.
di stance of tlfe applicaiion nozzles 126 o e@ch ctHerTr i 55t hECs&MES/b
not be. 5 Theg;inqzzle RiPel25 is connected to a supply tank 128 in
fl ui d-conducting manner, in which water 127 for application onto the
substrate top sides 122 is provided. By arranging the supply tank 12

hei ght | evelTiabovezthe appki aati ans nezzhestd26fowat esud@ly 10ahkovs 8
aut omati cal |, ts own accord respectlvel ut. o t,

or closing Fﬁé &ggﬂe PRS00 aBBIPEAL i on not %@ {?#] %%ﬁ;méa£
changes or t&gphmﬁanmpmﬁ wvater Shayssvbétgaﬁﬁ, ﬂespe0$l@@$y.1&§newﬁ
f|UCtuat'0n%ddbe§§§q§? g?@aﬁ&iﬁgokﬂ%dsupply tank 128 at a height

level above the application nozzles 126, water 127
10 flows automatically or on its own accord, respectively,
out of it, and by opening or closing the magnet valves
of application nozzles 126 the flow of water changes or
the volume of water stays the same, respectively.
Namely, fluctuations in pressure can Dbe avoided,
15 especially if the magnet valves of the application

nozzles 126 are actuated with an offset to each other.

Furthermore, substrate sensors 131 are provided, which
are mounted as an example in this case to the nozzle
pipe 125, but can also be supported separate from it.
20 The substrate sensors 131 detect the arrival, passing
through and passing by of the substrates 120. They can
be optical sensors for example, in particular also as
light barrier, which detect the nearing of a front edge
of a substrate 120 as well as the case that a back edge
25 has passed by. A non-illustrated control device of
apparatus 111 receives the signals of the substrate
sensors 131 and can then activate the application
nozzles 126 or their wvalves, respectively, in such a
way that an application of water 127 onto the substrate
30 top sides 122 only takes place 1f these are positioned
beneath them. This ensures that the water 127 1is
actually only applied to the substrate top side 122.
This is for the purpose that in this case the amount of
water can Dbe limited in a way that the two-
35 dimensionally distributed protective film 129 1is

formed, but water does not flow over the lateral edges

a
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15 especially if the nmagnet valves of the application nozzles 126 are
actuated with an offset to each other. Furthernore, substrate sensors 131
are provided, which are mounted as an. exanple in this case to the nozzle

pi pe 125, but can al so be supported separate fromit. 20 The substrate
sensors 131 detect the arrival, passing through and passing by of the
substrates 120. They can be optical sensors for exanple, in particular also
as |ight baraine@rdrabishddehectOnt htheneare ngand, atheort-chdge ofolatsuwst rat e

120 as wel | 5t?§ §8§§eéggﬁc8 Q?nggggﬁfééih?&epaéﬁgdtQXk ﬁlB.with

non-illustrated control "device o us 111 receives the signals of the
substrate sewsoddlu8tdarely cantelen @et ithigt ecther appiniccat Fod wé£A1€g 126 or

their valvesso1@spactiyel Yan mistich. & vey that anappl i cagéonoef wwater 127
onto the substrate 30 tog sides 122 only takes place if these are
positionéd substrate 120 as they are free. Because of the surface
tension of the water the cushion or the layer of water
127, which 1is also illustrated in figures 1 and 2, can
form. Possibly also a substrate 120 with a hydrophilic
substrate top side 122 can be used, which serves for
10 even enhancing this effect. However, water 127 1is

applied onto the substrate top sides 122 only once.

In an alternative embodiment of the invention, which
can easily be figured, the substrate sensors 131 are
dispensed with and a control device of apparatus 111
15 can calculate from data of a delivery device for
substrates connected upstream when these substrates
will be positioned exactly underneath the application
nozzles 126. In this way a precise and exactly targeted
application of water 127 onto the substrate top sides
20 122 can also take place. Furthermore, significantly
more application nozzles 126 and substrate sensors 131
can be provided neighbouring each other, which allow
the water to be applied onto the substrate top sides
also 1n the case of differently positioned substrates
25 in an exact way by means of the application nozzle

being most centrally positioned above them.



beneath them This ensures that the water 127 is actually only applied to
the substrate top side 122. This is for the purpose that in this case the
amount of water can be limted in a way;4hat the two- 35 dinensionally
distributed protective film2129 is forned, but water does not flow over the
| ateral edges - 16 - and drools down. On the one hand, the etching
solution 115 in consequence is not m xed over the tank 113 with or diluted
by water. On the other hand, the eteckinngCialimsi on 115 can al so act on the

| ateral edges of the 5 substrate 120 as they are free. Because of the
surface tension of the water the cushion or the |ayer of water 127, which
is also illustrated in figures 1 and 2, can form Possibly also a substrate
120 with a hydrophi]lic substrate top side 122 can be used, ich_serves for
10 even enhaﬁcingMTh@%de PEcLIeAbIEVer? Tt Er APy ?§r§%%?i8£h8ngafﬁhe

substrate top sides,d22.08! y,i@nces bRoaBsal tRidNakd ver erbedidenicoftd he
i nvention, which can easily be figured, the substrate sensors 131 are

di spensed wi th andn@ctohnt¢ol vdevied@ oftlppaprargessll medium has  a

removing or etching effect on the substrate

surface, and wherein the substrates are wetted
with the process medium from below in a manner
lying horizontally, <characterized in that the
10 upwardly facing substrate top side 1is wetted or
covered with water or a corresponding protective
liguid over a large area or over the whole area as
protection against the process medium or the
outgassings thereof acting on or reaching the

15 substrate top side.

2. Method according to Claim 1, characterized in that
the protective liquid is applied to the substrate
top side before the substrate or the substrate

20 underside is wetted with the process medium, in
particular before the substrate is moved over a

tank with the process medium therein.

3. Method according to Claim 1 or 2, characterized in

25 that the protective liquid is applied to the moved
substrates or substrate top sides in a continuous

method, preferably by stationary application

devices or spray nozzles or surge pipes.

30 4. Method according to one of the preceding claims,

characterized in that the protective 1liquid 1is



15 can calculate fromdata of a delivery device for substrates connected
upstream when these substrates will be positioned exactly underneath the
application nozzles 126. In this way a preci se and exactly targeted
application of water 127 onto the substrate top sides 20 122 can al so take
pl ace. Furthernore, significantly nore application nozzles 126 and

substrate sensors 131 can be frovided nei ghbouri ng each OLQE{, whi ch al | ow
the water to be appPi&adontB" %ﬁp%ﬁbstrﬁie1ﬂﬂf§ﬁéh%?%usd”i t hé '¢¥se of

differently positigped,substpgtese@s, | foaBhexachswaytby topans @f the
application nozzle being nost centraily posi ti oned above them - 17 -

Patent Clains 1.ijetrhodvedr tneaeirhdgcalsubstisat e@hddef abe ofubesHradgte
substrate with a progess fedi umat the suBstiatq 9underside whereln the
process nedi um has™a"renoving or étchi'ng effect on the substrate surface,
and wherea n the suhsteates are wetted with the process medi um from bel ow in
a manner lying horizontally, characterized in that the 10 upwardly facing
substrate top side is wetted or covered with water O a correspondi ng
protective liquid over a |arge area or over the whole area as protection

agai nst the procegstAedi WRQr-dihg oubgassd ngs t heeeafl AGtd ng onc or3 reaching
the 15substrate top side. 2. Method according to Claim1l, characterized in
that the protectiveatagueditedapiti édatto the sabsteat&ve opl sided béfsore t he

substrate or the te 2 n [ LS t Wi t ro medi um
in particular bef%§§§%%§ gabnga §E§§9%53e v%ﬁgg f%%ksaﬁ¥ﬁﬁiﬁ§§%?ocess
medi um tilver ei n.  3in Matdodi @clcor didef dre Ctakem dubstRatehatactseriuacd n

25that the protective liquid is applied to the noved substrates or
substrate top si de8°VR B%orthubtsh nEthodt O P et rebt Y by Sttt onar y
application devices or spray nozzles or surge pipes.

6. Method according to one of the preceding claims,
characterized in that the protective liquid 1is

15 applied to the substrate top side controlled in
such a manner that it is applied exclusively to

the substrate top side Dby starting of the
application only when a substrate 1s situated

under the application device, and by stopping when

20 the substrate is still situated under the
application device, wherein preferably the

position or adjustment of an adducted substrate is

detected and the application device is controlled

depending on this.

25
7. Method according to one of the preceding claims,
characterized 1in that the protective liquid 1is
applied to the substrate top side with a two-
dimensionally distributed profile, 1in particular
30 by means of spray nozzles designed for producing a

two-dimensionally distributed spray mist.



- 18 - applied multiply,inparticularwithtime intervals inbetween, to the
substrate top side, or is renewed, in particular also while the substrate
is situated above the tank with the pragess nmedi um 5therein. 5. Method
according to one of the claims 1 to 3, characterized in that the protective
liquid is applied to the substrate top side one single tinme, 10in

particul ar before the substrate is situated above the tank with the process
nediun1there§h. SMQQ%?%oémﬁfggﬁﬁﬁngg?oCgﬁé 8? t HE® pr @égﬁnngﬂﬁ?n%/

characterized in thatadher prad eatd venbicqQuiHei SpAS: @ppl ved tiepdihe swbstrate
top side controlled in such a manner that it is applied exclusively to the
substrate top si d@PByied akfi R§SofsURE rapsl iteat i oonty dhenrgtddbstrate is
situated under th i cation V] d_ by i he .substrate
sst 11 si tuated Shaet e’ aopl | caft o Bev e hheRa e prePsrably The
positionfor adj ustrndat ob apnvaddudiced sidistatat esust et ected and atrige
application device is controllqg dﬁpgpdiqgaon this. 25

a the wllo a.

are or over e a

9. Method according to one of the preceding claims,
characterized in that when the substrate underside

10 is wetted with the process medium, an exothermic
reaction takes place with a temperature increase

of at least 10°C and a relatively thick layer of
protective liquid is applied to the substrate top

side, preferably with a thickness of approximately

15 1 mm or more.

10. Method according to one of the claims 1 to 8,
characterized in that when the substrate underside
is wetted with the process medium, no significant

20 temperature increase takes place and the thickness
of the layer of protective liquid on the substrate
top side is relatively small, preferably

approximately 50 pm to 200 pm.

25 11. Method according to one of the preceding claims,
characterized 1in that the substrate underside
touches a liquid level of process medium in a tank
with the process medium therein, without deeper

immersion of the substrates.
30

12. Method according to one of the preceding claims,

characterized in that the substrates are rinsed



7. Method according to one of the preceding clains, characterized in that
the protective liquid is applied to the substrate top side with a

two-di nensionally distributed profile, don —-particul ar 30by nmeans of spray

nozzl es designed for producing a two-dimensionally distributed spray m st.
- 19 - 8. Method according to one of the clains 1 to 6, characterized in

that the protective liquid is_a ied to t strate top side,.in

puncti f orm f ashi oh’ “$or the pEF%%JEIEve s‘dbggqagﬁ? f POWCG S iﬁ“eg&u&é? to

cover the substrajige s&ff acaeOvSFoted @I @€ ane@iar pyenlishe whetedarea. 9.
Met hod according to one of the preceding clains, characterized in that when
t he substrate unde?seded 1009 e tBEP S 13 @ Hepridckss medi um an exot hermic
reaction takes place with a tenperature increase of at |east 10C and a
relatively thick layer of protective liquid is applied to the substrate top
side, preferably with a thickness of approximately 151 nmor nore. 10.

Met hod accords ng Yetlomeg efcthdinbaitns dn¢ o008, Whmaraceeedied ialaiet, when

the substrat derside is wetted with th medi i gni ficant
20 temper at ur e | o BaSe TAKES: pf hoedd Tie X CRESS of *EWeTl Byer o

protective |iqui dipghdheysubstiayethap siderd,s 4l athvebytsaahbr preferably
approxi mately 50 LE)mto 200 pm 25 11. Method according to one of the
precedi ng cl ai s, Pehatacte?szedtr it ahist- t he substrate underside touches a
liquid | evel of process nediumin a tank with the process nedi umtherein,

Wi t hout deeper imrersion of the substrates. 30

10 14. Method according to one of the preceding claims,
characterized in that substrates are treated which
are pierced or have perforations, wherein
preferably a protective liquid according to Claim

13 having a higher viscosity than water is used.
15

15. Method according to one of the preceding claims,
characterized in that several application devices
are arranged one next to the other in a direction
approximately transverse to the continuous-passage

20 path of the substrates and the substrates are
brought in rows one after the other onto the
continuous-passage path and, in each case,

continue exactly beneath one application device.

25 16. Device for carrying out the method according to
one of the preceding claims, characterized in
that, above a continuous-passage path for
substrates which are transported for the treatment
of the substrate underside with a process medium

30 over a tank with the process medium therein, at

least one application device 1s provided for



- 20 - after the treatnment with the process nmedi um wherein the protective
liquid is also rinsed or renoved fromthe substrate top side. 5 13. Mt hod
according to one of the preceding claims, characterized in that the
protective liquid has a higher viscosity than water, and in particular is
PEG or phosphoric acid. 10 14. Method according to one of the preceding

cl ai ns, charact erlz in that substrates a reate are pi,erced or
have perforations® E%%Jrréqn B?‘é?@rabqry apﬁ?f)?gi tiVe q‘l (?{qacjcézordl %g to

Cl ai m 13 havi ng a‘@uagjhﬂry Vil SE1asd t%kigjmwattefp |§ld,gsed 15 15. ©Met hod
according to one of the preceding clains, characterized in that several
application devices are arranged one next to the other in a direction
approxi mately transverse to the continuous-passage 20 path of the
substrates apg thg substr RIS AN, brteugb&am rogs one afd&r they otiher onto
t he conti nuous-passage path an in each case, continue exactly beneath one
appl i cat iSon devi ctdlat25t116 a@eillceti@m damyeaga@at atrire ngetthow sdeemmdi ng to
one of the precedi g char, er| zed in that, above

cont i nuous- passag® P on%s hs}ilbsvflgc fhi SO restrénnscgorn% ed ¥ e

treatment of the Esltbbj_séﬂfaag;}g/ L@}Qelr@ld%wtdpgatﬁa}@.ess medi um 30over a tank
with the process nediumtherein, at |east one application device is

provided for - 21 - applying water or protective liquid to the upwardly
facing substrate top side. 17. Device according to Caim 16, characterized
In 18. Device according to Claim 16 or 17, characterized

10 in that at least one application device 1is

arranged above the tank with the process medium
therein, preferably a further application device

upstream of the tank.

15 19. Device according to Claim 16 or 17, characterized
in that at least one application device 1is
arranged upstream of the tank with the process
medium therein, wherein preferably one single row
of application devices is provided transverse to

20 the continuous-passage path of the substrates with
application devices being distanced one from each
other, wherein in particular their distance is at
least one width of a substrate, wherein the
application devices are connected to a supply

25 tank, which is situated higher than the

application devices.

20. Device according to one of the claims 16 to 19,
characterized in that, seen along the continuous-

30 passage path of the substrates, substrate sensors
are provided upstream of the application devices

for detection of a substrate being moved closer as



5 that the application devices are arranged upstreamof the tank with the
process nediumtherein, preferably exclusively upstream 18. Device
according to Claim16 or 17, characterized. 10 in that at |east one
application device is arranged above the tank with the process nedi um
therein, preferably a further application device upstreamof the tank. 15

19. Device according to Caim1l1l6 or 17, characterized in that at |east one
appl i cation devic%ef% &Y ahGéd 9pSEFRAM 0f°t hé t SRRSWERSt HECPTOcess nmedi um
therein, wherein prefgrably. one sjnglg row of;AppbHeathon A8 H8SHS

provi ded transverse to ~ 20 the continuous-passage path of the substrates
with application skeviees. bei ng di stanced one fromeach other, wherein in
particular their distance is at |least one width of a substrate, wherein the
application devices are connected to a supply 25 tank, which is situated
hi gher than the application devices. 20. Device according to one of the
clains 16 to 19, characterized in that, seen along the continuous- 30
passage path of the substrates, substrate sensors are provi ded upstream of
t he application devices for detection of a substrate being noved cl oser as
- 22 - well as for detection of a substrate noved in passing by, in
particul ar optical substrate sensors.



