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been used for this . purpose, the material being transported through said
systems]j'egcgi ﬁ_{@'l zontal direction and, during transportation, being

br ought ™1 Sit%ct with treatment fluid. Such a continuous systemis
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boards and providing electrical contact with the circuit boards in this
way . Electroplating processes are used to produce circuit boards and

conductive foils in order either to deposit metal or to implement other
electrolytic treatments, for example metal etching methods. For quite a
number of years, so-called continuous systems have been used for this
purpose, the material being transported through said systems in a
horizontal djrection and, during transportation, being brought in contact

with treatment fluid.

Such a continuous system is described for example in DE 36 234 481 Al.
This system has anodes, current supplies to the circuit boards to be
coated and conveying means. The conveying means are configured as a
continuous, revolving actuated row of individual clamps which hold the
lateral edges of the circuit boards securely and move in the conveying
direction. Current is supplied to the circuit boards via these clamps. For
this purpose, the clamps are provided with current via brush

arrangements.

Another type of electric contact and way of conveying circuit boards in a
continuous system is described in DE 32 36 545 C3. In this case, contact

wheels are used instead of clamps, said wheels rolling on the moved



Bot h systens nust be el aborately constructed in order to be able to
transfer the at tinmes large netallisi currents to the circuit ij)ﬁrﬁ I n
the case of very high netallising currents, there are still no AR 200k
satisfactory solutions since fundanentally contact resistances occur at
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t he conttﬁg%%}met al surface can be damaged. This di.sadvantage is reveal ed
in particular”in those materials to be treated, which have, as in the

case of circuit boards and conductive foils, a very thin conductive
| ayer, usually of copper, on an insulating core layer. This thin | ayer
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to the latter problem a method has been proposed in WO 97/37062 A" for

el ect r odhighi degree feamnenme té tirhe dyr theakliyrentt fle| and ithe Woarttadtedemeras on
circuit boards. Accordingly, the circuit boards, which_ are brought in
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with stationary. brush electrodes, which are su ied froma curren
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devi ce has_the di sadvantage that the brushes are conpletely covered
sufficiently large currents are used. The device of DE 36 32 545 C3 has
the further disadvantage that metal is also deposited on the contact
wheels, and the metal layer, especially on the bearing surfaces, can
present problems. Only by dismantling the wheels and subsequently

removing the deposited metal layer can this problem be resolved.

A fundamental disadvantage of this device resides in the fact that only
whole-surface conductive surfaces can be electrolytically treated but not

electrically mutually insulated structures.

As a solution to the latter problem, a method has been proposed in WO
97/37062 Al for electrochemical treatment of electrically mutually
insulated regions on circuit boards. Accordingly, the circuit boards, which
are brought in contact with the treatment solution, are brought in contact
successively with stationary brush electrodes, which are supplied from a
current source, so that an electrical potential can be applied to the

individual electrically conductive structures. An electrical potential is



with nmetal within a very short tine since approximtely 90% of the netal
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case, the neta 0 deposite ctrrcally i nsulating surface
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are known for electrolytic etching, pickling and netallising of netal
strips astduatizgs enr the wiratt ndrdss dibewisascthel bosho materiadt thergby
wears quickl_y; the finest particles being rubbed off and getting into the
bath where they lead to damage during metallisation. Especially for
metallising \;cry small structures, for example those with a width or length
of 0.1 mm, there must be used brushes with very thin wires. These wear
especially quickly. Particles which come from the worn brushes then
proceed into the bath and into the holes of the circuit boards and produce

significant defects.

In other known methods for metallising electrically insulated structures
on circuit board material, currentless metallising processes are used.
However, these methods are slow, difficult to implement and expensive
since fairly large quantities of chemical substances are used. The used
substances are frequently environmentally damaging. They therefore
incur further significant costs in disposing thereof. In addition, it is not
ensured that only the electrically conductive structures are metallised. It
is often observed that, in this case, the metal is also deposited on the
electrically insulating surface regions which lie between, resulting in

rejection.



contact of the strips and wires: A nethod is described in EP 0 093 681 B 1
for continuous coating of wires, tubes and other sem -finished oduct s
made of aluminiumwth nickel. In thi's nethod, the sem -fini shed MiBAM¢t
is firstly conveyed into a first bath container and then into a second
bath container. In the first bath container, the sem -finished product is
gui ded past a negatively polarised electrode and, in the second bath
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time, is in contact wwth both netallising baths, the circuit between the
el ect r odentaghof thestripsmmetaerksby a current source, is conpleted. In
contrast to the negatively polarised electrode in the first bath
container, the sem -finished product is anodically polarised. In contrast

to the positively pol atised t i the second bath contalner, the
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bat h, a’cat hode bei ng di sposed in rst container and an anode 1n the
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sem -finished produets can be coated as substrates. .
conductive and, at the same time, is in contact with both metallising
baths, the circuit between the electrodes, which are connected by a
current sou;:ce, is completed. In contrast to the negatively polarised
electrode in the first bath container, the semi-finished product is
anodically polarised. In contrast to the positively polarised electrode in
the second bath container, the semi-finished product is on the other hand

cathodically polarised so that metal can be deposited there.

A method is described in EP 0 838 542 Al for electrolytic pickling of
metallic strips, especially special steel strips, strips made of titanium,
aluminium or nickel, the electrical current being directed through the
bath without electrically conducting contact between the strip and the
electrodes. The electrodes are disposed opposite the strip and polarised

cathodically or anodically.

A method is known from EP 0 395 542 Al for continuous coating of a
substrate, which is made of graphite, aluminium or its alloys, with a

metal, the substrate being guided successively through two containers,



Finally, a device is disclosed in Patent Abstracts of Japan C 315, Nov.

20, 1985, Vol. 9, No. 293, JP 60-135600 A for electrolytic tredffnesrt20ef a
steel strip. The strip is guided thrdugh an electrolytic bath for this
pur pose between oppositely polarised electrodes. In order to prevent an
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material pieces is possible at |ow cost, especially for producing circuit
boards and conductive foils, it also requiring to be ensured that the
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pr esent etween eprositely potaristdeclaetriodgsanin ohderiéo iprevant endielestrisal he

i nvention serve for electrolytic treatnent of. elegtrically conductiye
sur f ace SUSTEMG TIpNY | hetvienn e opnositely Stupteds @ LpPesifely polmsed

pi eces, hal l - | [ . c ve.fojd s, the
Cl cotri SILEBAE il B et hiddided BhORA Inel BIEHEAEE P the

cont act plahe s wioRs Hebath 3s pbisdéd. to treat both whol e-surface regions
on the material pieces and structured regions which are electrically

mutual ly insulated. Both externally situated regions and borehole walls

in the circuit, boards .can be treated. . . . , .
e problem underlying the present invention is therefore to avoid the

disadvantages of the known electrolytic treatment methods and in
particular to find a device and method with which a continuous
electrolytic treatment of electrically conductive surfaces of mutually
isolated sheet and foil material pieces is possible at low cost, especially for
producing circuit boards and conductive foils, it also requiring to be
ensured that the equipment costs are low and that the method can be
implemented with adequate efficiency. In particular, the method and the
device should be suitable for treating electrolytically electrically insulated

metallic structures.

This problem is resolved by the method according to claim 1, the
applications of the method according to claims 15, 16 and 18 and the
device according to claim 19. Preferred embodiments of the invention are

presented in the sub-claims.

The method and the device according to the invention serve for electrolytic

treatment of electrically conductive surfaces of mutually isolated sheet



In order to inplenent the nethod according to the invention, the materi al
pi eces are transported through a treat.nment unit and brought thelngm}{] 0
contact with treatnment fluid. One possSibility consists in transporti 2g?‘the
material pieces in a horizontal conveying direction. The conveying pl ane

in thi t bot h tical db L.entated.hari tally.
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foils. S purpbse, e nmaterral precés are transpor
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The device according to the invention has the followng features: a) at

| east oregidasi am f tdhe bmatgirie] tpiecest andal stpuehered nregiohactwhichh atene
treatnent fluid, for exanple a treatnment container into which the

mat er i atlestdeally ceimailyntinsulated, oBothi extarnally, sitaiatedi regionsi end he
liquid gcan .be suppli.ed,to.the naterial syrface; ,b) suitable transport

devi cesgf’ﬁ?hcﬁfaa‘ﬁ 3iRithg qlﬁ%ulitrs%aﬂjéd:% tfeatedyi eces through a treat nment

unit, preferably in a horizontal conveying direction in a conveying
pl ane, for exanple rollers, cylinders or other retaining elements such as

cl anps; 1s¢ ordbr t€3fiplenfert! @ firdBodl d@RE8iRNto the TRVEAtDG, thennaténgl ¥ at
| east one cathodically polarised el ectrode” and at | east one anodically

pol ar i spitceseata txbmsmirte@ ahrough anweaghbntiugalt | ang drangddtherebyrinde 7 2
3 MAR 2004 and at |east the_one anodically %9' ari sed el ectrode being able
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side of the conveying l1ne; d) | edst one 1 nsulation wall tween the

opposi t ahyapeirigeraedt is implemented in so-called continuous systems which
are commonh; used for example for producing circuit boards and
conductive foiis. For this purpose, the material pieces are transported by
known means of circuit board technology, for example by rollers or

cylinders.
The device according to the invention has the following features:

a) at least one device for bringing the material pieces in contact with
the treatment fluid, for example a treatment container into which
the material pieces can be introduced, or suitable nozzles, with
which the liquid can be supplied to the material surface;

b) suitable transport devices for transporting the isolated matenal
pieces through a treatment unit, preferably in a horizontal
conveying direction in a conveying plane, for example rollers,
cylinders or other retaining elements such as clamps;

c) at least one electrode arrangement, comprising respectively at least
one cathodically polarised electrode and at least one anodically

polarised electrode, at least the one cathodically polarised electrode



el ectrodes in the el ectrode arrangenments; and e) at |east one

current/vol tage source which is electr 'f cally connected to the ﬁ (nge
arrangenents in order to produce a current flow through the eI ec es of
t he el ectrode arrangerrents a galvano- rectifier or a conparable
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el ectrode arrangenent, which conprises respectively at |east "one
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regi on on th%]é&%&ié@in Pheeftiddd Bh@ar{g,%@h &Rtd; arid t uat ed opposite both
electrodes at the same tinme. The el ectrodes of an el ectrode arrangenent
are di sppsedatreastionz vayreridvolthgy saurcerwhidhatie klertrivadlys cdanettdade
material pieces. At_|east one insulation wall is disposed between the

el ectrodes. $ozthe tzma;rralagmsnﬁd@dord@attﬁemo cet e CHEYEH HOVpi eces

is desired, g}ﬂectrod S Ef Wge dIS ose an aoth si des of t he terial. In
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used then al tueferity&oblapet s6dfce for producing unipolar or bipolar current

pulses'béing able to be used as the current/voltage source.

In order to ifnplement the method according to the invention, the material
pieces are b-rought in contact with the treatment fluid while being
transported through the treatment unit and guided past at least one
electrode arrangement, which corhprises respectively at least one
cathodically polarised electrode and at least one anodically polarised
electrode. The cathodically and anodically polarised electrodes are also
brought in contact with the treatment fluid and connected to a
current/voltage source so that, on the one hand, a current flows between
the cathodically polarised electrode and an electrically conductive region
on the material pieces and, on the other hand, a current flows between
the anodically polarised electrode and the same electrically conductive
region on the material pieces if this region is situated opposite both
electrodes at the same time. The electrodes of an electrode arrangement
are disposed in such a way that they are orientated on one side of the
material pieces. At least one insulation wall is disposed between the

electrodes.



arrangenments can be connected to the sane gal vano-rectifier. In certain
conditions, it can also be advantageogs however to connect the, ﬂ (@ al
el ectrode arrangenents respectively to one gal vano-rectifier. '?h-sg B‘g? no-
rectifiers can be operated as current source or as voltage source. Wen
treating electrically nmutually insulated structures, the gal vano-rectifier
Is preferably voltage-controlled and, when treating whol e-surface |ayers,

pref er affl  thier Siclet: Geatimentast thS nfatepiad gHeeds & desired, ededtrodéd st
el ectrically conductive connection exists by nmeans of a conductive |ayer

to be pbecémpedednonhdothr abks of edieonnatdridlne Imttérei ahspi ef eme-sidech are
situated opposite the cathodically _polarised electrode or the anodically
pol ar i sEgagmests Hds adequatestinbaré glectredrsenang side ekhomatgrialpol ari sed
respectively anodically or cathodically relative to the electrodes. As a
result, electrochem cal processes are set in notion at these places. An
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current ow 1 n e naterl p1 eces operate as

i nt er medi atEhGaNEH Gfodlectrodechfigingeateiydid MReduthat all fdhenekictrodeed
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current/vol tage source, for exanple froma gal vano-rectifier. The

advant ageating bieotrichlld mntually idevlaedastorctiungs,t the galvance nedtifier is
conpared to known net hods and devices used in circuit board technol ogy
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As a consec_{uence of the fact that an electrically conductive connection
exists by means of a conductive layer to be processed on the surface
regions of the material pieces, which are situated opposite the cathodically
polarised electrode or the anodically polarised electrode at the same time,
these surface regions are polarised respectively anodically or cathodically
relative to the electrodes. As a result, electrochemical processes are set in
motion at these places. An electrical contact of the material pieces is not
required to produce a current flow in the material pieces. The material
pieces operate as intermediate conductors. An electrode and the surface
region situated opposite this electrode on the material piece can be
regarded as an electrolytic partial cell. One of the two electrodes of this
partial cell is formed by the material piece itself and the other by the
electrode of the electrode arrangement. As a result of the fact that the
material piece is disposed opposite a cathodically and an anodically

polarised electrode, a serial connection of two electrolytic partial cells of



met hods and devices. In the present case, no contacting el enent ?A@ﬂgﬁﬂhp
be provided. The material pieces are | ari sed wi thout contact.

result, the deposition of netal, especially with a small |ayer thickness,
can be inplenented very econom cally. Furthernore, the arrangenent can be
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Rel ative to the nmethods proposed for circuit board technol ogy for

metallising nutually insulated netal islands wth brush arrangenents, the
met hod and device according to the inventjion have the advantage that only
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bath. Since the el ectrodes of an el ectrode arrangenent, which are

pol ar i sadethydmandalsgvices.edm thetpresenticasepnoaiontastingeslethemis need to
manner that supst agh_ilal ly no electrical cyrrent can flow directly between
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in the electrode arrangenents, can the net effect be achieved al so on the
el ect ri eanfiguredsudratsichplyr uctures in that the spaci ng between the

el ectrodes is adjusted according to the size of the structures to be
treated, while an adequate '

The method and the device according to the invention therefore make
possible the electrolytic treatment of electrically mutually insulated, metal

islands (structures) at low cost.

Relative to the methods proposed for circuit board technology for
metallising mutually insulated metal islands with brush arrangements,
the method and device according to the invention have the advantage that
only small quantities of metal are deposited needlessly on the cathodically
polarised electrode. The frequency with which the metal must be removed
from the cathodically polarised electrodes again, is in the region of a few
days to a few weeks. In addition, there is no problem of the brush
electrodes becoming worn during contact with the surfaces to be
metallised and hence of abraded particles contaminating the treatment
bath.

Since the electrodes of an electrode arrangement, which are polarised
oppositely to each other, are mutually screened in such a manner that

substantially no electrical current can flow directly between these



effect level of the method is maintained. In the case of snall igructures,
a small spacing is required; in the ggse of larger structures, whMAR 2004
spacing can also be larger. By neans of the insulation wall, a direct
current flowis prevented thereby between the oppositely polarised
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al so advant ageous that very high currents can be transferred wthout
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conductive surface |layers of the naterial pieces being heated _and damaged
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"burnt through™ with conventional contact technology, this danger is not
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distribution can,be set up within the Iocgyer. Because of .the effective
cool i ng SHhall §PaginSis Eeapiredein the rassglt lagaey StmCtutes, (tHensPAINE &N nent

fluid, the ecifi rrent | oading.in 5] { I r,t [ >d can
e set 89 Y freef o B Btk G S thBplalfoliavan, o BEkBniit R 5K hoo
and t he devésRd AhePeby SBEEEn | {HY IBpidiftly 2PYlRiSsd ' QbtirolesP(Ssgses:

el ectroplating, etching, oxidising, reduction, cleaning, electrolytic
assi st aebeuincneorerst) adid hkytvise aclirent quuaens Slosy fifoon theaond eldatrodestarti ng
a currentless nmetallising process. For exanple, gases can_al so be

pr oducedherregien s ftheesubstrate taube treatedi whdch isasitnated oppesite the

cat hodi c eacii%g nd/ gr_.oxygen in an anodic reaction. It is also possible
other électrode and vice versa.

The option 1s also advantageous that very high currents can be transferred
without difﬁéulty to the material pieces to be treated without the
electrically conductive surface layers of the material pieces being heated
and damaged or even destroyed since no contact means- are required.
Circuit board and conductive foil material usually has external metal
laminations which have a thickness of for example approximately 18 um.
Recently, materials have also been used for producing very complex
electrical circuits which have very much thinner outer layers made of
metal, for example layers with a thickness of approximately 0.5 pm. While
these layers are easily "burnt through" with conventional contact
technology, this danger is not presented by the method according to the
invention as a uniform current distribution can be set up within the layer.
Because of the effective cooling of the material pieces to be coated by the
surrounding treatment fluid, the specific current loading in the metal

layer to be treated can be set very high, for example up to 100 A/mm?2.



for these individual processes to take place at the sane tine, tfgiﬁﬂir
with other nethods, for exanple netallising processes or other AR 2004
el ectrochem cal processes. Areas of Eplication of the method or the
device according to the invention are anong others: deposition of thin
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mat eri al before inplenenting through hol eggl ating (simultaneous

el ect r oipyeduced romtihey surfades ebthagapterigkipieces, enamely hydrogenr Uttaur es
(island etching); .. whole-surface or selective pulse etching; de ition
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el ectrolytic assistance; and further processes in which electrolytic

assi st aprecésseadvant ageous. The nethod and the device can be used
particularly well for depositing thin netal |ayers, for exanple |layers up

to a thickness of 5 gm The deposition of layers of this type is too

expenst \fﬁ'eg@ B alfas_bll{l tioh Of %tli' Omngil_hod or the device according to the invention

are among others:

¢ deposition of thin metal layers;

* selective eléctroplating of structures (island electroplating};

¢ transference of surface layers made of metal within a sheet or foil from
one sacrificial region to another région, for example in order to
reinforce surface layers with the metal which is obtained from the
sacrificial region;

* thinning of structures by etching;

» removal and thinning of whole-surface layers by etching, for example
the removal of a layer of several pm from the surfaces of circuit board
material before implementing through hole plating (simultaneous
electrolytic stripping of the borings);

+ selective etching of structures (island etching);

» whole-surface or selective pulse etching;

e deposition of metal with pulse current on large surfaces or on small
structures,;

¢ electrolytic oxidation and reduction of metallic surfaces;

s electrolytic cleaning by anodic or cathodic reaction (for example, by

electrolytic formation of hydrogen or oxygen};



continuous systens since these systens are very el aborate because gf t he
requi red contacting. The follow ng cop?itions anong ot hers can bel MAR 160,
i npl ementing the nethod according to " The invention: the type of naterial
fromwhich the basic conductive |ayer of the material pieces to be

treated i s for " | tal; the type and the

par arretérsetgﬁ'{iﬁgng?égﬁpﬁé@%@&g&%ﬁ%%% < exanpl e the current density;

t he conposit,/ t : 16, ITRA 4 nt
devi ce, fosi?ﬁ%%np % @ﬁ)g%\%f% E?g%m%he% lg%ﬁrgic}?%oggglspac%%%l ﬁH?ﬁg% nveyi ng
direction. By optimal selection of conmbinations of the above-nenti oned
paraneters, the electrolytic treatnment can be controlled. For exanple, by
choosi nFhe metbhodf andntheldeyigrocani bg baed partadatly welletaredephsitingie

al ready deposited. netal is not etched off again since the netal

di ssol uthBh pedelayers, fepsxampleqlayerenip e thigkness ohm e, The can

be achi eved aARRLODPr | choi ce. of an_etchin ath _that .the t al
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are gui ggggﬂqﬁ'ﬁ ?%tgﬁ&g?lﬁgg%%oﬁfe@&%% |%2’F %%?%%ged arllidS%t%en at

| east omeqertdadmattingpol ari sed el ectrode. 13 2 3 MAR 2004 The net hod and

t he device can be used for netallising whole-surface netal |ayers, the
mat eri al pieces being guided firstly past at |east one cathodically

R N I P AT S
ot at SR ORI 18 R BOERLBELY T\ ™ b eferably, maierial pi bces
are e the type of material from which the basic conductive layer of the
material pieces to be treated is formed,;
» the type of coating metal;
+ the type and the parameters of the electrolytic process, for example the
current d'ensity;
e the compd-sition of the treatment fluid;
¢ the geometry of the treatment device, for example the width of the

electrode spaces in the conveying direction.

By optimal selection of combinations of the above-mentioned parameters,
the electrolytic treatment can be controlled. For example, by choosing a
specific metal depositing bath it can be effected that the already deposited
metal is not etched off again since the metal dissclution process is
restricted in this case. At the same time, it can be achieved by
appropriate choice of an etching bath that the metal deposition in this
bath is restricted.

In order to implement the method for etching metal surfaces on the
material pieces, the material pieces are guided firstly past at least one

anodically polarised and then at least one cathodically polarised electrode.



used for electrolytic netallising, which pieces are provided with _a
surface which is insoluble during elfﬁérolytic metal | i sing. For 7&xiARpl0&,
final layers made of netal can be fo d on circuit boards and conductive
foils, for exanple a tin coating on copper, with the nethod and the
device according to the invention. A further advantageous application of
the nmethod and of the device consists in the fact that the outer copper
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difficult to produce with conventiongl nethods, and devices. In_ thi case,
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mat eri ahcabtdingd@y tHWiderihas of electrolytic etching. To date, devices
have been used ™which are based on nechanical nethods, for exanple, rotary

brushes with which the burr is renoved. Mechanical methods of this type

are however entirely unusable L : .
A further advantageous application of the method and of the device

consists in the fact that the outer copper layer on circuit board material,
which layer ,normally has a thickness of approximately 18 um, is thinned
before further processing. A circuit board material which is covered for
example with a copper layer of only 3 to 5 um thickness is eminently
suitable for producing the finest conductive circuits. As a result, the cost
of laser boring and etching in the circuit board production process is
much reduced. The formation of such a thin copper layer with the method
and the device according to the invention by means of metallisation is
possible without difficulty. A removal by etching of copper from a copper
layer, which has a fairly large layer thickness, can also be qualitatively
and economically meaningful. By forming the fairly thin copper layers, the
copper structures are prevented from being under-etched during the
subsequent etching process. This method and the device offer significant
advantages relative to conventional technology, since materials of this type
are difficult to produce with conventional methods and devices. In this
case, correspondingly thin and very expensive copper foils must of course

be implemented.



for foil materials since the foil materials would be destroyed by -
mechani cal treatnment. The principle of the nmethod and device acggrmhqmt o]
the invention is explained subsequently with reference to Fig.

schematic illustration of the device according to the-invention; and Fig.
2 schematic illustration of the principle of the nethod according to the
I nvention. A bath container 1 is illustrated in Fig. 1 and is filled up to

the | evgl igtMet Bpphicavicn?Bf ehé mpethddtarid the devide Consikts pdedurping

conductive foil material piece LP, for exanple a multi-layer |amnate
(mul ti | gyercircdit Goard saand ashndwetivd foil edaserdal after deoringt by cordnstofve
track structures 4 and with_ borings, is guided through the treatnent
fluid 3elentrolytae iezohing. Jior date, gieviees bavg begn wssaswhich @redpasedgRveyi ng
means 3, such .as for. e rollers or c
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i nsul at i foyyanlatriffOsinReane RildhnatéAald wotd & aéstroyed Hyspreddriedmeen
the two el ectrodes 6, 7 and screens the two el ectrodes from each ot her
el ect ri o@laltmernitr ansversely relative to the conveying direction. This wall

9 is preferably introduced so tightly against the 15 2 3 MAR 2004 nateri al
piece LP that said wall contacts or at |east reaches up to said nmateri al

[ LR, wh ' . Wi, h Lal  pi P ig_bel 2
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opposite the anodic electrode 7. If the material piece LP is guided past
the electrodes 6, 7 for exanple in

Fig. 1 schematic illustration of the device according to the invention,
and
Fig. 2 schematic illustration of the principle of the method according

to the invention.

A bath container 1 is illustrated in Fig. 1 and is filled up to the level 2 with
a suitable treatment fluid 3. A circuit board- or conductive foil material
piece LP, for example a multi-layer laminate (multilayer) which is already
metallised and provided with conductive track structures 4 and with
borings, is guided through the treatment fluid 3 in a horizontai direction
5' or 5" by means of suitable conveying means 3, such as for example
rollers or cylinders (not shown). In addition, there are two electrodes 6
and 7 in the bath container which are connected to a current/voltage
source 8. The electrode 6 is cathodically polarised, the electrode 7
anodically polarised. An insulation wall 9 (for example of plastic material)
is disposed between the two electrodes 6, 7 and screens the two electrodes
from each other electrically, transversely relative to the conveying

direction. This wall 9 is preferably introduced so tightly against the



the direction 5, then the structures 4 are etched. In this case, the left
region 4*a of the structure 4* is anodisal ly polarised in the posizty MsR 2004
shown in Fig. 1 so that netal is etched away fromthe conductive trac
structure. The right region 4*k of this structure 4* is, on the other

hand, orj : . | | arj I e nce
e negat TERTAT Bisc IF Efiaf BEIFIRR B Uch? o o 1 FESHES 1b RNl

el ect r oghasegal bﬁécqub et ?,ﬁggﬁr@b s, hydrogen is generated in this
region 4*k. In summary, netal is therefore renoved fromthe structures 4.
This procedure continues in the case of a single structure 4 for as |ong
as this structure is situated sinultaneously in the effective regions of
bot h opp¥bilecthie panterialcpiese dell indieing meved past the eleotrodes 6piZadt iBP i s

to be ner#gll.i sad, i l}.g‘kist be transpotted in the directi.on 5". In this
case, a BRERHESF siq'\'bé frefsapedigally in d opysy frde.3Whieh rang gituated, | ghe
edge of ' | e i r-eg] t.nodical ly
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pol ari sedgrirctatQdehich Ahe situ@héd Rposttekif ahb@icSéledtlodec7 4* is situated
opposite the anodically polarised électrode 7 in the position shown in

Fig. 1 and thus is polarised cathodically. On the other hand, the left
part 4*a_of the structure_4* is sjtuated opposite the cathodicall

pol ar 1 536 Topcmeteriel piets Lrais ewidedhppet herelesimde ?ngdfoéafFWPﬁ inor
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generated on the left part 4*a of the structure 4*. ot her hand,

tin i s dapfig tleso dthat neetal iig letcipad awkikfrono the momdudtive trackhstsudapesi t ed
on the copper .structures. The sane arrangenent as described in Fig. 1 is

shown i nftrg gight regienitem! Hisistaustine ¢5is.apnetha othen hangsarignytated | ui d
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piece Lipdigris8ll ORUESE PENSHBAE FiR1idY3 htains no further electrochemically
active redox pairs, hydrogen is generated in this region 4*. In summary,
metal is therefore removed from the structures 4. This procedure
continues in the case of a single structure 4 for as long as this structure is
situated simultaneously in the effective regions of both oppositely

polarised electrodes 6 and 7.

If the material piece LP is to be metallised, it must be transported in the
direction S". In this case, a metallising bath is used as treatment fluid 3.
Firstly, the right edge of the material piece LP enters into the region of the
cathodically polarised electrode 6 and then into the region of the
anodically polarised electrode 7. The right part 4*: of the structure 4* is
situated opposite the anodically polarised electrode 7 in the position
shown in Fig. 1 and thus is polarised cathodically. On the other hand,
the left part 4*; of the structure 4* is situated opposite the cathodically
polarised electrode 6 so that this part is polarised anodically. If for

example a conductive track structure, which is made of copper as the



insulation wall 9 is |ocated between the electrodes 6 and 7. The netallic
structures 4*a and 4*k are connected tjgoet her electrically. A m)rfﬁ MAR 2004
positive potential is produced at the netallic structure 4*a, which'iI's
situated opposite the cathodically polarised electrode 6 so that this

region qf_the s AR | S . | teal.ly tiye .
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sane tinme, an anodic process takes place at the anodically polarised

st r uct urreghit part #*. hfoehwntup) tiniis thus depositedhoni thebenpperastaruchares.
structures are made of copper, copper is not dissolved. Instead of this,
oxygen is generated at the structure 4*a. During the electrolytic process,
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used. | rweﬁigsﬁéﬁadeb]g_tﬁ.r bilesldatien abigl Nethe ieffect BE the epddibiehl field of dhei ng
the current flow For exanple, |ead electrodes, platinised titanium

el ect r oddectrodesrt, immamr thebhatemalapiececlP ris depreduced schientaticaldy.urAnmxi de

can be used, 17 2 3 R 2004 | f.  the nmethod_ and the devi.c e used . f.or
el ect roIIWPéaﬁ%ﬁFa‘VﬂlgéA r‘lﬁio‘ﬁf@ﬁ betwran, the legredes, 6canda 'nia’h@F r%?%l{‘?ons
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exanpl e dépwosieyithe cthodidadly polaisad Hattode 6 isp tisadthis ndgioh afbthe
parts are dissolved by additignal ions of a redox air, which ions are

cont ai nedriatUTispelarises; agodically. Ahmoresnegative patentéalysrpnadyeedadt her
redox Ioatihre 'sf?ru% & i4QS q)y' thé p)%p%%ﬂ@ieyr sR%%di anodically polarised electrode
7 so that 'this region is polarised cathodically. In the illustrated
arrangement',' the structure 4*; is metallised when the electrolytic fluid 3 is
a metallising bath. At the same time, an anodic process takes place at the
anodically polarised structure 4*.. If the electrolytic fluid 3 is a tin bath
and the structures are made of copper, copper is not dissolved. Instead of

this, oxygen is generated at the structure 4*..

During the electrolytic process, both soluble and insoluble electrodes can
be used as electrodes. Soluble electrodes are normally used in the
metallising method so as to reform again by dissolution the metal used in
metallisation in the metallising solution. Thus, electrodes made of metal,
which is to be deposited, are used. Insoluble electrodes are also inert in
the treatment fluid during the current flow. For example, lead electrodes,
platinised titanium electrodes, titanium or noble metal electrodes coated

with iridium oxide can be used.



In a further variant of the nethod and device, the el ectrodes can be

di sposed in an el ectrode arrangenent iy such a way that they are 73 MAR 200
orientated on only one side of the material pieces. In order to avoid a
direct current flowin this case between the two electrodes, it is

advant aQFg]éié fﬁgﬁbﬁfggﬁ&it@%%%ﬁé ates Eg&%?tél%‘rﬁe tic %&éggéélﬁgﬁgﬁ‘énnﬂde of

a polyim m t hi cks'1 etween t ectro to nove
sai d walthengli¥ine FathO cohtaifihgr hdtaPii0e®sis Tiged.nsWiaén ousiifg |splabke,
preferably disposed in such a way that they contact the material pieces
when beiampdically polasded lectybdesettet enctabligns arbaupmlied byt disselutieach at
| east directly up to the surfaces of the material_ pieces. As a result, an

especi alafythesselectrodesngOst theothssdhand) dcinssdable glactredesaprodised,

el ectro i s.achieved. Since.small structures.to be netall,se st he

si t uat e%&ﬁpﬂ%ﬁ {Re tlﬂnatmulséiéf’t SHRBE%‘HFﬂg%‘f Elé’ﬁa b%‘f SFBQE‘F%%&“’Q?FB‘HP?

el ectrodqe,: t] t . ' %W ck § odes,
gi ven a%%ééﬁgﬁ}gﬁéﬁigzderqg{ ' elgfsét r uec{jgglé%% exgeéeg?ggégeélif iC
val ue. Gensatlentwhicld hetl paftstartes disoivasgbhiaheshaPiondeftdiredogss of
the insulation wall. As a rule of thunb, it can be assunmed that the

t hi cknegminf wihehiilonsl até eontairied shdhledmedallsspgrichtit. dosthisocase, an

appr oxi mat+el Qalf of the extensjon of the _structures to be netallised,
pr ef er at %‘??paﬁrl apother mdasBalHs comtained arthe woppes Rathsvel y in the

conveying direction of the material. In the case of structures with a
w dth of approximately 100 m the thickness of the insulation wall should

not excegd 5@, fRer! YatiBeitCaF ehel mEhoaaing Hevikd, Uf1es  e1eOfrbASROBEH NBLY
thin insulation walls should be used. Further insulation walls can be

provi dediisposeltli in can belestrodd harangememtuah shieht modeayr thzag etiient aren
order to avoid a direct current flow between the el ectrodes of further
el ect r odientaied com eriywanesideeo! the poaseriaheierss ndnt peder teravoid a

direct current flow in this case between the two electrodes, it is
advantageous to dispose at least one insulation wall (for instance made of
a polyimide film which is 50 pm thick) between the electrodes and to move
said wall very near to the material pieces. The insulation walls are
preferably disposed in such a way that they contact the material pieces
when being transported through the electrolytic bath or that they reach at
least directly up to the surfaces of the material pieces. As a result, an
especially good screening of the anodic electrode from the cathodic

electrode is achieved.

Since small structures to be metallised must be situated opposite both at
least one cathodic and at least one anodic electrode for electrolytic
treatment, the spacing between the electrodes, given an established size of
the structures, must not exceed a specific value. Consequently, a top
limit is also established for the thickness of the insulation wall. As a rule
of thumb, it can be assumed that the thickness of the insulation wall
should correspond at most to approximately half of the extension of the

structures to be metallised, preferably comparing the dimensions



In an alternative nmethod and device variant, the el ectrodes of an

el ectrode arrangenent can al so be di fgosed I n such a way that tigy EI{@I.
orientated on different sides of the naterial pieces. Inthis c eM Q
material pieces thenselves function as insulation walls between the

I t : t: .t . Ot | ' b t
ol oct r odESPERivelS irl the Uoveling dftectBAtof chBlnbifteti *CHIERE [diRe of 1
el ect r odes)dere®twithohr Waeth REYAPPrd:HfateRt aDALNR] €€ sSthidkhessmsfhgse and

device variant can be applied en the el'ectrically conductive regions on
bot h si desulafttidrhewaliashoudd noecescerdde Sbnnect eth t the acdseotdienarrower
electrically. This arrangenent is suitable for exanple for the treatnent
of t hr ostfudtures ptemrespendingly thim angglation sedlsushewld beiusedahi ch are
functional on one side. As a result of the fact that for exanple materi al
pi eces with a whole-surface electrically conductive |ayer are used on the

si de si o] i t u i | sl t L.C | sed

el ect ro%ﬁr b{e}psgﬁg%%?eg‘%ag%p%s%h ??h?gb‘ggﬁgugﬁi \?‘Z&‘{lgg'?r aél‘lh%ve{éﬁ{ea{ﬁé

anodi cali ¥ivi@hal eRR9r&dE eirfAFemeARS ShiSrdetetd HU6Id anairest darrért Abder to

deposit netal on the conductive structures of the functional side. At the
sane ti etweehalthes eteirodes fofofurthe epertsodel grsingements ombictt | aee

| ayer. Wen i npl enent i_n% t he net hod according to the invention, care nust

be takdmsmm?angibeéun ctihereieri | ow cannot fl ow between the cathodically

19 2 3 MAR 2004 pol ari sed el ectrodes and the anodically polarised

el ectrodes of an electrode arrangenent. For this purpose, either the

above- mgntd,p B.%rhaﬁ%%b&‘iﬁ)d Wld geﬁeﬁfcet% Eﬁg.' adlePirpaes JieieRlctEsdean be

used if the oppositely polarise ectrodes an el ectrode arrangenent
are ori ert@tgement odirf hsebe dispesedfintdiechmat wayaihayi gregsareé\otientated
possibility for avoiding a direct current flow exists when the nateri al
pi eces @nediffarepit sidesl of thehmateriahpignes. f lnuithishoaser hematgrialinieeeht act

vl 's. DENRBIRAYORAETGURR A SLFasn BALE HebtieeRheanartes o rat the © | "

el ectrodfq FreoMeNhRLEHGN ¥AisSHEween the electrodes of an electrode
arrangement. can be dispensed with when the electrodes do not protrude
beyond the- material pieces. This method and device variant can be
applied when the electrically conductive regions on both sides of the
material pieces are connected to each other electrically. This arrangement
is suitable for example for the treatment of through hole plated circuit
boards and conductive foils which are functional on one side. As a result
of the fact that for example material pieces with a whole-surface
electrically conductive layer are used on the side situated opposite the
functional side, the cathodically polarised electrode can be disposed
opposite this conductive layer and the anodically polarised electrode
opposite the functional side, in order to deposit metal on the conductive
structures of the functional side. At the same time, metal is removed from

the oppositely situated conductive layer.

When implementing the method according to the invention, care must be

taken that a direct current flow cannot flow between the cathodically



of the material pieces, can be totally dispensed with, when the fluid
regi ons, which are in contact with thegi ndividual el ectrodes, args mk 2@0@
contact with each other. An el ectrode arrangenent can extend
perpendicularly or diagonally to the direction in which the materi al

[ cat moRea ok et ites Bnb e SFARERED piRireed BBt dgtiodd ' 1@

el ect 1 ode- AEARBRIE D ARSCHUPHOL) cRARY Ml ALVES BN Ingulation

signi ficant ect on the on’'of the electrolytic treatnent. Long

el ect r od@lRy lorneglkeeniadetial pieces ethemselved otn She fased tif edisTepposiely he
ot her hand, very short electrode arrangenents nust be used when treating

very fi pelstiseidt alestrod@s sofcaan belestpide natrangement darei drightatedefat ence
to Fig. 1. If the nmaterial pie,ggs,LP are Ve froryg)],eft to right
( conveytilfergntesidesnot the maderiahnieceshp| At possubity nfor aYpiiRg & of a

atr ot upirech g rint fob Bxfeg whef W8 malBial Mocedind 58t Wihpleddnons,
maxi wm&éatgﬁﬂé}ﬂsm& biie é@f%&ﬁggﬁﬁ%scoﬁ%ﬂ At alHey ﬂiﬁ&“lg;{z h@%ﬁ@gbh of

the el ectrode arrangenent in t conveying direction 5,

further goigblepozzide Tonthiy cage, e insilatiorywadlst bearedr yhe rdedthedes
di mensi ons of the structures 4 in conveying direction 5, 5". Long

el ect r o®é an elenjroda esTangemgnt; which lectrades | asggotentatedvar g side
structures, .4 in conveyi.ng direct "..result. sur gna gl Qte y, in
i i

jon 5 .. 5

| ar ge dioffHeinatenal Bl ’tﬁ%khﬁsgoqaﬁlyt ispensed,fvikhy W P4 ayer
t hi ckness,.. . We c Sl d engl Bdini
conveyi Retaiiavhith SieCll AL SHIRTAIN SndRNR,A SR, rblce SR hotin
smal | er cofka¢t@igp8BchigiBert he treatnent tine is reduced. The di nensions
of the el ectrode arrangenents can therefore be adapted to requirenent. In
the case of the finest conductive track structures, for exanple 0.1 mm
pads or conductivye tracks of 50 mw dth, the ,engPtq of éhe elaci-lctro e

An electrode arrangement can extend perpendicularly or diagonally to the

direction in which the material pieces are transported in the treatment

unit, preferably over the entire treatment width of the conveying plane.

The spatial extension of the electrode arrangements, observed in

conveying direction, has a significant effect on the duration of the

electrolytic treatment. Long electrode arrangements can be used for

whole-surface treatment. On the other hand, very short electrode

arrangements must be used when treating very fine structures.

This can be explained in more detail with reference to Fig. 1. If the
material pieces LP are moved from left to right (conveying direction 5",
case: electroplating), the front right edge of a structure 4* is electroplated
longer than the rear regions of the structure. As a result, an irregular
layer thickness is obtained. The maximum thickness of the layer depends
substantially upon the length of the electrode arrangement in the
conveying direction 5', 5" and, furthermore, upon the conveying rate, the
current density and the dimensions of the structures 4 in conveying

direction 5', 5". Long electrode arrangements and, at the same time, long



arrangenents should be in the sub-mllinmetre region. In order to nmultiply
the effect of the nethod, at |east t el ectrode arrangenents can be
provided in one treatnment unit and th& nmaterial pieces can be gui dédMARafH,
said el ectrode arrangenents successively. The electrodes of these

subst antiERry TR ANLf o SRR efGH 5 <51 reel 0 s ThsfREu iy WAoo
ori ent ahgf£idifiererfttds iAMdyak | thiPRHBES Ui Yhe! cab® M8 Ragye 'iqmdi gtion
or to forntan ang?e a * 90"to the conveyl ng 8| rection. Said electrodes

extend phedlaiedy.y Wian tthe elctrRievadidngémeies oy ey shthlralengbyvéned by
the material pieces. Wth an arrangenent in which the el ectrodes form an

angl e a cerseying tdigectionv ey, 1%, dihedifferences iin dayerwckmess dpeaamecal |y
insul ated netal @ structures, which are orientated both p%éal el to the
j egf

Cﬁnvgyi ﬁgnall?l%cﬁtéhle siHBe fERge Hae dTRatmemchimesis raducegh SHRRSt o
t [ { ti ti 5 9 25). Lf th I
were 5 igHe GIREHORR A EnghRHty S HieltE v e anapled 1A thhuiemhORy Y ©

directi a | ' I zTeTalgyal aQﬁlﬁ ngt woul d
be el ecﬁ?‘gl g??%?f??% \rfgg:tséd @r{éﬂgﬁe a%%%aate ?ﬂé_ir%tghq%f%{;{ rre,lév\/;?i?elhm
conduct ipsld bacESnducene atradks pef [3EN ging LividtH, e tiongiillod thd \eléstrbdeat ed
in the el ectrode arrangenent for a short period of tinme. This is due to

t he factarrangemlesssrabionifdoe in the savir-mitlimetse regienbl e if the structure is
situated at the sane tinme 21 2 3 MAR 2004 opposite the anodically

pol ari sed and the cathodically polarised el ectrode of an el ectrode
arrangengn fq st ras ' e R d | to
the el ec réoagégréd;ﬁrag@ﬁéﬁ][yoécﬁg Eg%%{e] oﬂilﬁghfég'}“gét r%tgelégé]{ fﬁ@ gg%gtgé{igti me
i s shor tarrdAge ARYRESEaRPBE | Bovili&l inhNenectiRGARIR ANIRRIRTTRRAES nRterial
orientated parallel to the conveying direction (a 00 ( 25)). The device
accor di metes cha be\@rded pastnsaildselectroel ecaapiamgemernytsosuetassivelge The

electrodes of these electrode arrangements can have an extended
configuration and be disposed substantially parallel to the conveying
plane. The electrodes can be orientated either substantially perpendicular
to the conveying direction or to form an angle a # 90° to the conveying
direction. Said electrodes extend preferably over the entire width of the

conveying plane covered by the material pieces.

With an arrangement in which the electrodes form an angle a # 90° to the
conveying direction, it is achieved that electrically insulated metal
structures, which are orientated both parallel to the conveying direction
and perpendicular thereto, are subjected longer to the desired electrolytic
reaction than when a = 90° (+ 25°). If the angle were a ~ 90°, then the
conductive tracks, orientated in the conveying direction and at a given
conveying rate and given electrode length, would be electrolytically treated
for an adequate length of time, while conductive tracks orientated
perpendicular thereto would only be treated in the electrode arrangement
for a short penod of time. This is due to the fact that electrolytic

treatment is only possible if the structure is situated at the same time



arrangenments with el ectrodes in an extended configuration, the el ectrodes
of the different el ectrode arrangenent.$; form ng different angles 2oMihel,
conveying direction. In particular, an arrangenent of at |east two
extended el ectrode arrangenents i s advant ageous, the angle between the

"t he o SRBPRER TS FpOaRRTY BSSBREAPNE ERBOTRARY HORRIBEReE ikl
di sposed?ppég{ OXfetRicRle/ EB?&HE?HE?H' ar fyy f.l’)i}: edsde Qﬁfh%rtruﬁiﬁ‘tagr aPhich dred 45

(first electrode arrangenen especi al 20 to 70, and aZ2 M 135 (second

el ect r odgrightatede npatallel especheal electidid oafGhgenterntn gadediaridey tor eftay r ed
nmet hod, the electrodes are noved in an oscillating manner substantially
par al | el eleotnddese othisy togtasitatiene Asr shortor Shet meverseaapgplies wthe dheded a
plurality of electrode arrangenents, ich are di sposed parallel to each
ot her an@legtjosiecAITANREMERIR A8¢ éEWIHaéégil?ﬁr eﬁ%?eﬁ'@feﬁoﬁéfﬁﬂ%gﬂ'tepgﬁnand

I nsul ati Pn~2@| L’?ﬁ%ﬂj sposed respectively between said el ectrodes, and

adj acent \%F ct(r‘ ‘can be supplied respectively froma separate
current/voltage source. In this case when for exanple a netallising

solution is used, nmetal is firstly deposited on the insulated structures

of the nBherdevicephecosiingitocthe irventivgi 0an albotHwresa pluralinsofdiectrattee at
the front during transportation are situated for_longer in the
met al | i sarmgargemonts wakh elestrasias vy ancextended: eanfigurationstheelectirodas al

| ayer on fhe fqruer is greater. |If the material. pi S 22 2 MAR 2004
hen pasel the Sutetorlbctisi. aFAnRRIBREE: ToRMEE QUIRTENL.anPes Badditd
el ectrodg | . ittt T a erﬁmi | r sl Qele a t
opposite ?/hg%}bglgi sdéf e dg{c‘t r gg‘e I'n cﬁlgag’egagin arr g%%nentan%ﬁe}lé%gtl ro?:te'roof
et al i sex@MR eRGHdd beFARdenéREIs BEThaRggedud, theAheld dletweefetheand,
on the rear structures, nore netal is deposited than renoved. Hence to
sum up, electroeleagimangements ahddhreesanedyingedinettaon | ofyténe nratetial guecast ur es
is effected during treatnent . in the two el&ctrode ar rangenents. i
in the treatment unmt being a # 90° and the electrode arrangements being
disposed approximately perpendicularly to each other. Preferably, a; ~ 45°
(first electrode arrangement), especially 20° to 70°, and a2 = 135° (second

electrode an‘éngement), especially 110° to 160°.

In an especially preferred method, the electrodes are moved in an

oscillating manner substantially parallel to the conveying plane.

Furthermore, there can also be provided a plurality of electrode
arrangements, which are disposed parallel to each other and adjacent and
have electrodes in an extended configuration and insulation walls
disposed respectively between said electrodes, and adjacent electrodes can
be supplied respectively from a separate current/voltage source. In this
case when for example a metallising solution is used, metal is firstly
deposited on the insulated structures of the material pieces. Since the
regions of the structures which are at the front during transportation are
situated for longer in the metallising region than the rear structures, the

thickness of the metal layer on the former is greater. If the material pieces



In order to achieve an especially uniformnetal |ayer thickness W?{ﬂw{aﬁ'ffﬂ
arrangenent, the current density on thg structures situated opposi é b
first electrode arrangenent can be adjusted to a value which is
approximately twice as great as the current density on the structures

I st e e e e e s B S

nmet hod, ei ng gui ded past at ectro arrangenent, the

mat eri alelgiee8e GRNH Frsbes sty 01840 thido Wedtfod i andhhchutther

per pendi cul ar to the conveying plane and be delivered to the sane or to a
furt her oppoditedyepolarmsedesiectrodes in thes setond amangemeéertr theémmyedot of

t hi ckness distribution is effected during electrolytic treatnent of

st r uct urastalniscrerapeed again frem the srpnthirgiens ofnthe materal picces ANy

thod, th | ectrod t [ ddj ti b db
msul at (9 LhEITear StFagtipted 4RPEe, maptal s slamsriad: Bhrn demaedinddisg £o s
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are for ng¢ficpt@ydnring sfedtisettai S vRbldecttbie arranpémendst he el ectrode
arrangenments, and through the insulation walls, which are disposed

bet ween the el ectrodes. These openi ngs can have wi dths of various sizes in
accordance with the_ _existing requirenents. For  exanple, these openi.ngs

have, rdgaprier to adhdevesan espegalyoinvermeetyl nyescthiskness with tat h
tively that .t ' ' d wiith the cat I cal I sed

cl ot r odugelieetiint e CRERAE He AL RTHE sblch g SR FP oAt | °

pol ar i sagk<k! adciodae WirhidiRentPllnd bor adARARM! o0 AevAluONwWHienTaker | al

pi eces is used, or that th openi ngs assoclated wth the cathodically

pol ari seghpiodiranels tatce gregrest dshahetdwrrenendegsitpseocita edrwdtiireshe

anodi cal |y pol arised el ectrodes when the nethod for etching netal
sur f acessitimategeopnesite she secend ¢lectrggglarsangement. |

In a further preferred method, after being guided past at least one
electrode arrangement, the material pieces can aiso be rotated by 180°
about an axis which is perpendicular to the conveying plane and be
delivered to the same or to a further electrode arrangement. As a result, a
more uniform layer thickness distribution is effected during electrolytic

treatment of structures which are orientated in any manner.

In a further preferred method, the electrode arrangements can in addition
be surrounded by insulation walls. If a plurality of adjacent electrode
arrangements is used, these insulation walls are disposed between the
electrode arrangements. Openings, which are orientated towards the
conveying plane, are formed through these insulation walls, which
surround the electrode arrangements, and through the insulation walls,

which are disposed between the electrodes.

These openings can have widths of various sizes in accordance with the

existing requirements. For example, these openings have, regarded in the



It is achieved with this enbodinent that the current density at tp; 0
regi ons, situated opposite the cathodhgﬁlly pol ari sed el ectrodes, oﬁmﬁgg
material pieces to be treated is different fromthe current density at the
regions which are situated opposite the anodically polarised -el ectrodes.

Due o RSN pET S1F0GRS, PEheRt 12! St IrELRAN eI U dpecapliRR 2!

t hese region favour speclific electroly pr ocesses a

others. redg8atdd with RREIdthpdiQiepaatised @leotfsdes Bré Ren S8R0 BhAH GheOf

netal relative to the conpeting di'ssolution of the nmetal in order also to
deposi t opé¢ringsatssogiated ewithhithknaasdivaliyngolatised a¢leptredes whdrhithe
manner. Because in _the above-nentioned case the current density, and
hence t heetbednforaflepesitirigemetgl om dhet mataaakmiecespisdesed, i ¢hat ghe

situated opposite the cathqdically. palarjsed, el.ecirode, is increased,
Uher e oceRfaingsrasewciated wathhe rAthRdisliy, PolaTaseth SlRsbades BRE Ereakior
(generat] ) . , S h1e) | % S
depositégﬁg}qéﬁéqﬁﬁgﬁggga S%%?%%%ﬁ?g&ﬁighgc%?gggg%ld§¥@é§%§éanogkggﬁfy _
pol ari seghehe¢hé ofREhod Thet éﬁﬂﬁh?eme&apfsma@ésedﬂ Yhel flat@ia?PpieLedtison in
which netal is etched. In order to prevent nmetal deposition on the

cat hodi cappiegol ari sed el ectrodes, these can be screened with

i on-sensitive nmenbranes so that electrolytic spaces are formed which
surround the cathodically polarised electrodes. If ion-sensitive

menbr an are not used...depoesite tal .o cat hodically .pol ari,sed
oF oot rodts radtibued chint PES L e R todiehe Fat Nasl BHEERE MenslP AL 1
basi s- FQlsthisS e L2 X I "p%ﬂ’é]li ' fiage
el ectr odgglcglﬁé’bg |d§g(a;s(e)}éf)§§olrt€sﬁgi)|§%tﬁgat hege el ec%?%?elgt?ﬁ‘taﬁgs’ r%r)g{ a I%i zed
el ect r odemtbsinh pieceslito he yrezaedrissdifferant Hremc tise culhest desisitypat the

el ectrodes can be introduced into the el ectrode arrangenent durin
product i agione axbichh areagityatedh ©pnasite dhe paredically pelarised electrodes.
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these regions to favour specific electrolytic processes and to repress
others. Hence, it is possible for example to speed up the deposition of
metal relative to the competing dissolution of the metal in order also to
deposit metals at a greater thickness on the material pieces in this
manner. Because in the above-mentioned case the current density, and
hence the potential, at the region on the material pieces, which is situated
opposite the cathodically polarised electrode, is increased, there occurs
there as a competing reaction, the decomposition of water (generation of
hydrogen). As a result, less metal is dissolved than is deposited at the

material surfaces which correspond to the anodically polarised electrodes.

The reverse is of course true for an application in which metal is etched.

In order to prevent metal deposition on the cathodically polarised
electrodes, these can be screened with ion-sensitive membranes so that
electrolytic spaces are formed which surround the cathodically polarised
electrodes. If ion-sensitive membranes are not used, deposited metal on

the cathodically polarised electrodes must be removed again on a daily or



Furthernore, it can be advantageous for treating the material pi ?gmtﬁm
nmodul ate the electrical voltage appliggd to the el ectrodes of the el'ectrode
arrangenents in such a way that a unipolar or bipolar current pulse
sequence flows to the el ectrodes. The subsequent Figures serve to further

expl ain | I 0 oM - | efal Ie,'{th' o~ %rlvﬁ,ti .

I 11 ust rz‘i)%%;kl 2};‘5%5%63 gﬁgmgt%mﬂa?]@el ec rg]ge:'éi 5??%§g{§3ne t.;p%ll—?la.segl: the
layer tRBuekiies eléanbdgucahi 0@ elis ﬁd%ﬁ*%ﬁiﬁ{)ﬁ%ﬂi&ét eRititroded, hehédevi ce
according to Fig. 3; Fig. 5. a schematic illustration of two el ectrodes of
an el ecmewdlised relegtmeles; beimg Anodicadlyenmilacised! ust this @asef aTheseal ity
of electrodes which are associated with various el ectrode arrangenents;

Fig. 7: sSipping gleghrpdggenant befindrpduced intoothe| electiogle arrangpInent s

I ' te, f th teri| ' in. '

B o a dUHHE ArPRcRiy burs ESaGRit Bl 2he Topiiial BiftesV i DectiRated vyt o
I C Eig 8b: : . . . . i cal

Conveyi Gclicsls R JUME 357 RO Sty Fheial bipiinE oF the
cont i nuexsheditiadly polamedelebgodent eri al pieces are transported in a

hori zontal conveying plane; Fig. 10: a schematic illustration of a seal
filmin front elevation; Fig. 11: a plan view of a material piece with

copper structures and a rojection of the electrodes from lLurality of

el 2& r 03’@ gx;rg%%,ngtnpg.p ‘ge Ac?vantageous t%r treating g.he rnaten'aa] I[;):vieces to”
modulate the electrical voltage applied to the electrodes of the electrode
arrangements in such a way that a unipolar or bipolar current pulse

sequence flows to the electrodes.

The subsequent Figures serve to further explain the invention and show in

detail:

Fig. 3: -a schematic illustration of the construction of an electrode
arrangement;

Fig. 4: the layer thickness cbnﬁguratjon of a structure after
treatment in the device according to Fig. 3;

Fig. 5: a schematic illustration of two electrodes of an electrode
arrangement,

Fig. 6: a schematic illustration of a plurality of electrodes which are
associated with various electrode arrangements;

Fig. 7: a special arrangement of a plurality of electrode arrangements
along a conveying route for the material pieces in a
continuous system:;

Fig. 8a: a section through a continuous system with a vertical
conveying plane;

Fig. 8b: a plan view of a continuous system with a vertical conveying

plane;



Fig. 12: a further special arrangenent of a plurality of el ectrodze3 AR 2004
arrangenents al ong the conveying routgsfor the material pieces in y

continuous system An el ectrode arrangenent according to Figs. 1 and 2 is
emnently suitable for treating |arge-surface netal surfaces. The |ength

of the ghgchrodes 4 Ry Qf‘é%&iﬂgf ﬂf[n:](gfgg} A cHRHRBUS SystQdeiD8Fhitht Bhé he

conveyi ng®rate, the uration ectrolytic treatnment with an

el ectrode arrangeifaateriAl pibbes Ga%e tbAnspeited $r hatesizonthhr@mveyingt ur es
to be treated, a large electrode Iength in conveying direction is chosen,

at least if this quanerns the process-determning electrode. If care is
taken by_nmeans of appropriatg process paraneters.that the treatnment
ef fect 4u8i éQed fia sehematiq Hhistradien of a-se dn{pPnt eiFN¥ALOR: agai n  or

at | east_.not.entirely by.treatnent .at. the secg I rggg n ectrode
arr angerﬁa‘ﬁt tl 1t hen & B 9F Pt Qf 8t rqgtgg?.ﬁ ga%ceawﬁﬂg%@%s Egirtﬁa’?’n%ﬁbogt he

| nvention can be qhehosssh SUECHRS] ditoliBs CHRYRY BNGIATARS! |6 eléctpoda

mat eri al piece isd%%? e pagt a pl ura?fiot yso el ect Ebode aﬁralr angenent s
successi vel y. The gmeapgeétriergs) reat ment results, which are achieved with
the individual electrode arrangenents, accunulate. The |ength of the

el ect r od8gal Rangerrenfurther cepeaigl nrrangemanin afugt puraliapteld electradesi ze

of the structures to be treated, Wen treating small B structures, .thi
Cength nust al so HUTEBRERICIS: SO0 < | CORYRYTNG Rt 08) ot Bipterial

arrangements nust ﬁ&g@gﬁgﬂcéﬁgﬁoﬁgr%@wdi ngly greater when a 26 2 3
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MAR 2004 treatnent® oufcone s require Is always a prerequisite that
the treatnent outconme is not reversed again by the respectively
subsequent el ectrode of an el ectrode arrangenent. For exanple, an already
deposi t edn elettabdé ayeangémend according tnbigsl haaidn2vikampentinguitable

PSR et P taE ey T Baghh SO Yectles
conveying direction determines, together with the conveying rate, the
duration of the electrolytic treatment with an electrode arrangement. In
the case of large surfaces or large structures to be treated, a large
electrode length in conveying direction is chosen, at least if this concerns

the process-determining electrode.

If care is taken by means of appropriate process parameters that the
treatment effect achieved firstly at the first electrode is not reversed again
or at least not entirely by treatment at the second electrode of an electrode
arrangement, then a plurality of electrode arrangements according to the
invention can be disposed successively in conveying direction, i.e. a
material piece is guided past a plurality of electrode arrangements
successively. The respective treatment results, which are achieved with
the individual electrode arrangements, accumulate. The length of the
electrode arrangements in conveying direction must be adapted to the size
of the structures to be treated. When treating small structures, this
length must also be selected to be small. The number of electrode

arrangements must be chosen to be correspondingly greater when a



regions of structures to be treated, which are guided past the el egﬁgﬁ)ﬂ?ﬁm
firstly or lastly, conmes to the fore.qgkowever, these edge regions Lﬁ

al so be electrolytically treated in as uniforma manner as possible. For
this purpose, the possibility of being able to set electrochemcally

" opposi il tnlifehdomEas! keqgiredor &XW%aé&t 3l | preir8guiste ithkNghe i N
the electrode arrangenent 1n"a targeted nannér is ‘'used advantageously.
Wth refeitaiaet batfote & nobereversed pight rbyelthet regipettivelyr sabsequent even
the smallest structures (width 0.1 nm) is described. In Fig. 3, an

ar r angeeleutrode of amekbctmdedrangemertre fos &!@mp}ﬂ,m@é@adgmdewm%
respecti v&lﬁ anodi cal I y, and cat hodi cal I% g&l arised electrodes, 6', 7', 6",
7. A mmeial Jaysr cshouls gty benEeriovgd: agad WheR, PassRg @ SHBRAGRENTe

track structures, made of .c r...is guided in conveying direction 5
throughcﬁgﬁﬁ’l@é‘ﬁl&w@F‘eSEF‘regggﬁPgef| uid. Atin bath is used in this
exanple as electrolytic fluid. The cathodically pol arised el ectrodes 6',
6" are screened by ion-sensitive diaphragns 16 fromthe surroundi ng

el ectr oliytthe gxacef védy smalisstrtictiites todbeasddtedntiof tréatment diethet edge odes
6', 6" fromthe electrolytic fluid is ﬁrevented., Insul ation walls 9 or
9" are [regionsdof stptetuires|tp beitreated; fehich ase BHidedepasihthe elestradesng

[ ann BRS8N o S0 hAPRIRY, ARSLARED B MBel BB Souta
the cat gﬂgé gﬂéwkggo%a%&gﬁﬁﬂ? §befdd p9ess NRAhrS a RRafhel P&é?&&%ﬁ i pBrto

tinme. 2 e structures 4 are netallised in the first

el ect r odhigr pargese ntthien pdusibility hefebeig odble 6to aset %leetrechendtally As a
result of the fact that the structures 4 are guided past the el ectrode

ar r angerfeppositely difected’ reagtionstifer exampledgetafiising stripeing ¢ thes
subjected for a longer tine to the |l ectrolytic reactiqn than t .eft
edge so SeRTodH : ' E‘Bllal?amfi%‘grf‘%?%rs ysgd V@@%ﬁﬁg"?ﬁ Crklﬁfébé of
the met ghed @K {0 MECH, Sfhd Ry OBniBfm &ldctrolytic treatment of even the

smallest structures (width 0.1 mm) is described.

In Fig. 3, an arrangement with two electrode arrangements is reproduced
which have respectively anodically and cathodically polarised electrodes
6', 7', 6", 7". A material piece LP with the structures 4, for example
conductive track structures made of copper, is guided in  conveying
direction 5 through a not-shown electrolytic fluid. A tin bath is used in

this example as electrolytic fluid.

The cathodically polarised electrodes 6', 6" are screened by ion-sensitive
diaphragms 16 from the surrounding electrolytic space. As a result, the
deposition of tin on the electrodes 6', 6" from the electrolytic fluid is
prevented. Insulation walls 9' or 9" are located respectively between the
electrodes 6" and 7' or 6" and 7". An insulation wall 17 is disposed
between the two electrode arrangements. The diaphragms 16 can also be
dispensed with. In this case, the cathodically polarised electrodes need to
be stripped from time to time.



edge. In order to conpensate at least in part for this |lack of bal ance,
the material piece LP is guided past gshe second el ectrode arrangeferfAR 200
after passing through the first electrode arrangenent. In this
arrangenment, the sequence of the cathodically polarised el ectrode 6" and
of the anodically polarised electrode 7" is changed relative to the
polarity of the electrodes 6° and 7' in the first el ectrode arrangenent
so that THestridtuedge afe idetalisedCinitles fidst @ﬁ@geidevmiﬁenﬁerm gchadchor a
|l onger tine to the electrochemcal (electroplating) effect of the

el ect r odhe7eladirodesid’ andpéciareclocayed. edgea Tesulti ghthedipetothathshe
structures 4 is anodical] pol ari sed when passing the cat h%g;i cal ly

pol ari s RITUF RISl e e d BABk the ¢ eqippde parrngsmant Jrgray left ke rghthe
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subst antd)arplyit readtiynt tHdh 'tﬁ)éerefpfedgie Nsd %a@%@sgéﬁﬁsﬁgﬂ:%&?ﬁg& fofcan

be understood with the help of the diagramin Fig.

obt ai nedneeiladnd dysrice theKinekaeds iof thepnetildadenis grdaterthan of thé beft
| ength extension a of the structure 4 to be coated. This diagram was
drawn upedge: hIn prdestgicarspensate ahdeastrinepart fon thisdaekmf odlae
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pi ece hasequagredof hheugithiddicdlly poletieed rcdetarode BY0ar@NsE the dasdigadyed by

the curve 1. On the left edge of the structures 4 (a = %“ practically no
net al hagolpsiseddrigetioded” istthanged relativediorthedpelagity-of thet ¢lectragdes 6

el ect r o 7 i othsn Sk CIeRBET APETEETERt oAt ettn G tnERgr ¢l the o™
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electrochemical (electroplating) effect of the electrode 7" than the

respective right edge. The right edge of the structures 4 is anodically
polarised when passing the cathodically polarised electrode 6" and hence
is subjected for a longer time to the anodic reaction than the left edge of
the structures 4 so that, in this case, metal is preferably removed again on
the right edge. As a result, a substantially uniformly thin layer of tin is
deposited.

This result can be understood with the help of the diagram in Fig. 4 in
which the obtained metal layer thickness d is reproduced as a function of
the length extension a of the structure 4 to be coated. This diagram was
drawn up with the condition that the current in the second electrode
arrangement is half as great as in the first electrode arrangement and that
the current yield of the electrochemical reactions (metal dissolution, metal

deposition) is close to 100%.



thickness D)2 is achieved in this region. In addition, in practice DRIMAR 2004
nmetal is renoved at the right edge (pg@tial process, displayed by curve
[11). Thus, the layer thickness at this |ocation is reduced from
originally d =D tod = D2 The internediate regions on the structure
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i S he
layer i SBOESRe® i BRhieYelonst At PERAESSERE Surfate BRSYRE HBefal

truct . i mbitkcalLon;.of :
Sccor i icpharEempdc afrdbmagt, a1 W Iofy 84 nP priacfic® SABORIRA) s
el ect r odRposited’ '(par€al opitcesd, s@ispiayel ber eueie IIRYi OPhitk! Ntielayer

electrode. In this case, two current/voltage sources are al so required to
suppl y dhiclomss & thascacuieveden whishregionh Inheddifibry ént pragtieenonly o

both partial .el ectrode aryangenents, conpr.isin the electrode 6' and the
el ect Pod@eﬁel,lsfe,m%‘ﬁeqeﬁé %ﬁﬁ%&%ﬁégﬁﬁﬂa’%\%‘ P@‘%@?r Qb"é’l%’?é Py enpve HY-
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assenbly of the electrode arrangenent in a preferred enbodinent of the

i nvent i ambistantipllydadayer thiekmpess. of Tthes ipt2r iThe pesakting Rayert thitkeess
structures 4 is illuystrated underneath the el ectrode arrangenent (the
st ruct urdistributiondsdpdisateddn GigiesiVie of the material piece LP are

el ectrolytically treated by a second el ectrode arrangenent on

By opﬁmising the treatment bath, the metallisation can be improved even
further: by using a bath for metal deposition, which does not permit metal
dissolution;é. greater metal layer thickness can be achieved in total. In
this case, the currents of the first and of the second electrode arrangement
must be of equal size. The curve III shown in Fig. 4 coincides in this case
with the abscissa since no metal is dissolved. Therefore, a thickness D of
the layer is obtained which is constant over the total surface of the metal

structures (curve IV').

A further simplification of the arrangement according to Fig. 3 is achieved
in that the central regions with the electrodes 7', 7" are combined so as to
form one region with one electrode. In this case, two current/voltage
sources are alse required to supply current to the electrodes with which
the different currents to both partial electrode arrangements, comprising
the electrode 6' and the electrode 7', 7", on the one hand, and the
electrode 7', 7" and the electrode 6", on the other hand, can be produced.



the underside of the material piece). The material piece LP is gui dis %@e 0l
the conveying direction 5. The el ect r21ﬂe arrangenent conprises el eCt’r 2@
6 (cathodic) and 7 (anodic). Between the electrodes 6 and 7 there is an
insulation wall 9 which is situated in this case on the material piece LP
and ef f ephe BRHRhERFAN VI iSkg6ppLa e ' ' jeh
emanate fromthe gl ectrodtlas 6 g%% ?’h tﬁéé e gbﬂgée@l@ghéﬁga’d} ElaérsgFﬁbﬂ‘w’jC

sur roundgtk electftrlec ienGPpacie partinfdatiesiaisidiin $113¢asdl in which the
el ectrolytic fluid 3 is |located. Both spalgzﬁ?% and 11 open towards the
conveying plane in which the material piece LP is guided. Focussing of

the effect of the e|lectrodes on_a small region of the material piece LPis
achi evedI Bg $Glemadia assembiys of 2the rleqtradenperangement nisd a rprsigrredhe
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| ar ge opafrangereht fhe sthdétares ahsiiaated orl theothdersidé ¢fathé ngftdital
detected in Fig. 5, the electrolytic fluid 3 is fed into the electrode
ar r angenpigce LR ane sestzolitically tgated bar a sescond) elettrodechrrarpenisnt onl
reacti on,can he speeded up because of the hi %h flowrate. In Fig, 6 there
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electrodes. A material piece LP to be treated is noved in conveying

di r ect i amshilanonhwallc®whidngs sitfareted Tire thiss pasé iore thé enhteriglt piecgphEes,
whi ch surround the electrodes 6, 7, have openings 1l2a, 12k, which are
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surrounded by the cathodic space 10 and the anodic space 11 in which

the electrolytic fluid 3 is located. Both spaces 10 and 11 open towards the
conveying plane in which the material piece LP is guided. Focussing of
the effect of the electrodes on a small region of the material piece LP is
achieved by two small openings 12y and 12, which are formed through the
lateral insulation walls 13, 14 and the insulation wall 9 between the
electrodes 6 and 7. This is advantageous since, as a result, the electrolytic
treatment of the small structures 4 is evened out. In contrast thereto, the

electrolytic treatment of small structures, when large openings 12. and

12k are chosen, is irregular.

As can alsc be detected in Fig. 5, the electrolytic fluid 3 is fed into the
electrode arrangements from above (shown by the arrows 15). The

electrochemical reaction can be speeded up because of the high flow rate.

In Fig. 6 there is shown a further arrangement according to the invention

with a plurality of adjacent electrodes 6, 7', 7". The electrodes 6, 7', 7" are



size are set and hence also different potentials at the regions 4, zg* @{:2004
the material piece LP which are situgbed opposite the openings 12;, M :
In the situation where a material piece LP provided with netallic regions
4 is treated in a netal deposition solution, the follow ng situation

ari ses. f I NGhr12K 0 a Lcally
pol ari sé@ﬁ %Céﬁ%%eﬁg Hsl?gén%? Fggﬁggaﬁgﬁﬂg&g?eh?ng%fa&%%ﬁlﬁeé%%o ical |y
pol ari sedctifibpst r eguTatién hivallar oC wre ecaleds bbywadd Nedc@edtrbieler A
potential is set at the regions 4*a situated opposite the cathodically
pol ar i seratdréalt pisbe BP tchbe treatsl istmohed riagconsevihg direttiont Seid ¢ehe
region 4*, which regions are situated opposite the anodically polarised

el ect r of@BVeying planeonthgu@spegtive telectzobia spgcesy yhich esimauingh the| |

t ake pl ace .al so, . ddition to al . .dissalytion, .during the apnodjc
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Fig. 7, 1@.5Ppeni ate dfrdiffepamnkizet. a Agl dr@dsult, @irrehecdensdfiesrsnamprents 18
al ong the conveying route for the material pieces in a continuous system
i s repr iz ade iset pingh henew. alsh diffecentr pdentialst dethe regigaseds 4dforfFtlge 1
are schematically illustrated by the continuous and broken strai ght |ines.
The el eévaﬁ'dﬂeﬁamesﬁdé’nw ich pgetitlated QppRHEs YDEORGHMAES y 2enl2e conveyi ng
direction 5 and extend at a corresponding length in the electrolytic unit.
31 2 3 MAR 2004 Each el ectrode arrangenent 18 serves only for treating a
part of hhee Sitrhfion Whel@@ ARIEARRDideCLP HrodidRRl Witk hestalliepeSionshe
treatment tinme is significantly increased. If the electrolytic unit has
for exanpltreatetldangs metal depé@ition sodlhationdthe dbllGwihgrsituacion ansese
illustrated arrangenment with four electrode arrangenents 18, there
results an increase in treatnent time of 1400 nmx 4/200 nm= 28. In the

case of ANALIINE orIRA BT R 1 SELARNP 191 SR UentdiQluy pBThribS" ©

results
electrode 6 is smaller than the opening 12., on the anodically polarised

electrode 7, a higher current density and hence a higher potential is set at
the regions- 4*, situated opposite the cathodically polarised electrode 6
than 1s set at the regions 4*c of the treated region 4* which regions are
situated opposite the anodically polai‘ised electrodes 7', 7". -Consequently,
the competing oxygen generation will take place also, in addition to metal
dissolution, during the anodic partial process in the region of the
cathodically polarised electrode 6 so that less metal is removed in this
region 4*, than the amount of metal deposited in the regioh 4*.. In

summary, a metal layer is thus formed.

In Fig. 7, a special arrangement of a plurality of electrode arrangements 18
along the conveying route for the material pieces in a continuous system
is reproduced in plan view. The electrodes in the arrangement of Fig. 1
are schematically illustrated by the continuous and broken straight lines.
The electrode arrangements 18 are set slightly diagonally in the conveying

direction 5 and extend at a corresponding length in the electrolytic unit.



approximately 17 sec, at a conveying rate of for exanple 0.1 m m'm Mﬁhtzﬁm
an average deposition current densitysgt the level of 10 A/dn2, the layer
t hi ckness of deposited copper is approximately 0.6 gm |If a plurality of
el ectrodes is used to treat partial regions of the nmaterial pieces, then
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net al | i saftPom emdig width of .2 B thewnin shecdustralgs arrangemenh Withm

th taj b f ' i t abl e pi.pelines.20 i ded
bver o foPF legtofer areatedtnBUly U oHidte” Fesyes G| REpe4Es 18 oEAFRERE. ") |
IR . . 5 Tel B . :
order +ainR e, EA001Em X 47900%n 508, Db Ehi 08se bf B IHECRIBAT A0 D

Fi g. 8a digctrede edvansement 18 af 1vnewy, tHdie rekults Rescoal treBheft itirhe $ifr at ed
in part. The material pieces LP are guided in conveying direction 5. The
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di sposed successively and on both sidesS of the conveying plane for the
mat er i allapeeckickinéssgaudtiplies twithle¢hamampernoitededteodes.f or mred respectively
fromcathodically polarised el ectrodes 6', 6", 6"', ... and anodically
pol ari sed el ectrodes 7', 7", 71", I nsulation walls 9 are situated

1,
b he el des. These.insul atj lls 9 | ast L. fi l
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I ndi vi dyfibces LP are transported in this case by a gripping mechanism 19, for

example a clamp or by cylinders which are not shown here, and held
vertically. The material pieces LP are introduced into a container 1 from
the side, said container containing the treatment bath, for example a
metallisation solution 3. This solution is continuously withdrawn from
the container by means of a pump 21 via suitable pipelines 20 and guided
over a filter 22 before said solution is fed back into the container 1. In
addition, air can be introduced via a pipeline 23 in the container 1 in

order to add turbulence to the solution 3.

In Fig. 8b, the unit shown in Fig. 8a is reproduced in a plan view, the
fittings only being illustrated in part. The material pieces LP are guided in
conveying direction 5. The treatment fluid 3 is situated internally of the
container 1, in this case a solution which is suitable for electrolytic
etching. The material pieces LP are introduced via the opening 24 and
through squeeze rollers 25 into the container and between squeeze rollers

26 and through the opening 27 once again out of the container.



el ectrode spaces fromeach other in that they contact the materi al
surfaces when passing the material pigees LP. The electrodes 6', 67 .3 MAR 2004

..o, 7, 7, 7", ... are connected to a galvano-rectifier 8, the
connectlons of the el ectrodes shown on the right in Fig. 8b to the
rectifier not being illustrated. Each el ectrode arrangenent can al so be

supplied fromseparate rectifiers. Wien the material pieces LP are guided

for exanpl ghd icopitaRfest 12fhere 96liaC uﬁ%l&?'@fbk%@r&i@%ﬂ&ﬁ@erﬁ@ﬂtéhﬂ%lmﬁ a

cathodically polarised el ectrode, is electrolytically dep05|ted In

Fig. 9, arehdisposad eduomessw(el;,oandrmmmmthysdemoﬂﬂlb corhaying mlahe donthyi ng

plane) is illustrated in |ateral section. The container 1 contains the
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bet ween ‘the eI egctrbdes of an electro arrangenent I's illustrated in

front eltbeatieetrodes ehdern ton ablei elghitairs Gigr b toathelwetctifiet reat rominhg of
thicker circuit boards LP, the seal film 31 can be
illustrated. Each electrode arrangement can also be supplled from

separate rectifiers.

When the material pieces LP are guided for example first past an
anodically pé)larised electrode and then past a cathodically polarised
electrode, metal is electrolytically deposited.

In Fig. 9, a horizontal unit (continuous system with a horizontal conveying
plane) is illustrated in lateral section. The container 1 contains the
treatment fluid 3. The material pieces LP to be treated are guided in the
treatment fluid 3 past the electrode arrangements in a horizontal
conveying direction 5. The electrode arrangements in turn comprise
respectively cathodically polarised electrodes 6', 6", 6", ... and anodically
polarised electrodes 7', 7", 7", ... The electrode arrangements are
disposed on both sides of the conveying plane in which the material pieces

LP are guided.

In the present case, insulation rollers 28 with sealing lips are used to

insulate the electrodes 6', 6", 6™, ..., 7', 7", 7", ... from each other.



spring-loaded on the insulation wall. Gaps are thus avoided whi cf C’@ﬂz i
arise laterally to the passing circuigszboard LP. Fig. 11 shows é \/Qew
of a structured nmaterial piece, which |s conveyed in a continuous system
for exanple a circuit board |am nate LP which has Metal sacrificial

regionsy Ste %ad of S5 PRRiotP rBlied Qsd,ﬁ@gihﬁtﬁwauwuﬁwsea fiﬁfs”ﬁﬁ%é? not

shown) are connected to each ot el ectrical This materi al
pi ece LBisABeesdd.eated for exanple in a horizontal unit by being brought
in contact wwth the treatnent fluid and being guided past the el ectrode
arrangenments according to the invention. The electrodes 6, 7 of the

el ectrode arranﬁements are illustrated here JQ projectjion on the ma eri al
pi ece L thgerighbmaghiafyF 1509&%@33@@@??&6% odimeRk agd; aa&sIeRt Phe
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whi ch ag i:%gr?, d’f netal and are designated by "0". Insulation walls 9 are
di sposed1 Ween the electrodes 6 and 7. The insulation walls 9 and the
electrodes 6, 7 are only indicated in the illustration of Fig. 11, this

detail concerning a section representation through the plane of pro ectl on
of the Engiige 1Q, a3detiB df/ARsZﬂ@ﬂoflihbetmen ithie pteeu@de§ gliage¢leair

t he conveying directigns 5' P sacrifici regions 29, whi ch are
mde. of SRABEEmEN it dUSHRSES 1 gt clebasi. (RO AERIS BIFERS o
o hor PaER i LGS S PROLKE Lircull BoRkAU T SEH1 07 SHcaitd N

ot her st nce are pas

pol ari S ?rﬁi %é&if%nhh&in%ﬁ@éﬁoﬂfwm SGapd amm&tavameﬁsmﬁéﬁlcmﬁ for
a netal to be deposited which is identical to the netal from which the

st r uct umeiker lngeraily 89 the passiteg cikchiitr board pPef erred devi ce according to
the invention is illustrated schematically in Fig. 12. The materi al
pieces are gui ded past the electrode arrangenents in conveying direction

o oot Ok eaH Oy BN Ry SO | QBB SRMUELY SREE Uitk s

el ect r odé
conveyed in a continuous system, for example a circuit board laminate LP

which has metal sacrificial regions 29 and regions 30 provided with metal
structures féﬁ'uctures not shown) which are connected to each other
electrically. This material piece LP can be treated for example in a
horizontal unit by being brought in contact with the treatment fluid and
being guided past the electrode arrangements according to the invention.
The electrodes 6, 7 of the electrode arrangements are illustrated here in
projection on the material piece LP. The anodically polarised electrodes_ 7
are orientated on the structured regions 30 and designated by "@" and the
cathodically polarised electrodes 6 are orientated on the sacrificial regions
29, which are made of metal and are designated by "9". Insulation walls 9
are disposed between the electrodes 6 and 7. The insulation walls 9 and
the electrodes 6, 7 are only indicated in the illustration of Fig. 11, this
detail concerning a section representation through the plane of projection

of the Figure 11.



The el ectrode arrangenents with the el ectrodes forman angle al or an
angle a2 relative to the conveying diggction 5. As a result, the ef¥ ¢mR 200t
the treatnent tine of structures which are orientated differently
relative to the conveying direction 5 is conpensated for. Since, in the

case of gircuit . rds...t uctLv a | b ' I4wel or

per pendiﬁlﬁ %ﬁtt?s]ag%Fg% g? étbqgg(ggﬂo‘?ﬁ% r?g t%{?a'(rs S"é'aﬂﬁgh%%g@ﬁ% Ip%f&odr )

per pendi Eﬁ'c,fg"é"!le ST PN Oyl E18 CdreO inBdle Soft TRGATE Hre! EORLIAUCRAHIR

| engt h iq‘s}‘}ga%(:evle f(§$ con?uctive tracks of both orientations by neans of

t he il yafidad gsh<rthenéadiodically Ebtm&atblemdﬁodﬂfsr argairehts  aredissalyeds _

these conductive tracks of both orientations have the sange |length. 35 2 3

MAR 2004 Hee ktrurteaed yreghtdns 30,2013 theqotherahamdg are metaliseg sgice ghey e

7171, 7 7" .8, .81, 89 10 ]éh 12 batt&c nt ai her Ieéel of the ttileat nent

fluid 3arergaideshpast thg anodically polarised electrodes 7. "By means of this
arrangement, it is possible for a metal to be deposited which is identical to

the metal from which the structured regions 30 are made.

A further preferred device according to the invention is illustrated
schematically in Fig. 12. The material pieces are guided past the electrode
arrangements in conveying direction 5, said electrode arrangements
comprising respectively extended electrodes 6', 6", 6", ... and 7', 7", 7", ...
The electrode .arrangements with the electrodes form an angle a; or an
angle a- relative to the conveying direction 5. As a result, the effect of the
treatment time of structures which are orientated differently relative to the
conveying direction 5 is compensated for. Since, in the case of circuit
boards, the conductive tracks usually extend parallel or perpendicular to a
lateral edge of the boards and hence parallel or perpendicular to the
conveying direction 5, a treatment time of equal length is achieved for
conductive tracks of both orientations by means of the illustrated
orientation of the electrode arrangements, as long as these conductive

tracks of both orientations have the same length.



metallic structure/ surface on the material pieces LP treated netallic
structure 4 anodically treated netaHigsstructure 4 cathodical 'y 7 §esiRed
nmetallic structure 4 conveying direction cathodically polarised

el ectrodes anodically polarised electrodes current/voltage sources
insulatiﬁgﬁygﬁéeﬁzhﬂﬂg'c space anodi c space opening of the el ectrode
arrangenent tot ath’ contai ner opening to the cathodically polarised
el ectrode opening to the anodically polarised electrode insulating

| ateral wall of the electrode arrangenent insulating lateral wall of the
el ectrode arrangenent batdwedntacteron of the treatnent fluid 3 di aphragm

i nsul ati on wall between two el ectrode arrangenents el ectrode arrangenent
clanp efectrolytic |inévebohthe treagmendifluidigdply 11 36 24 inlet opening
25 squeege roller

treatment fluid
4 metallic structure/surface on the material pieces LP
4* treated metallic structure 4
4*, anodically treated metallic structure 4
4%, cathodically treated metallic structure 4
5,5, 5" conveying direction
6,6, 6", 6" cathodically polarised electrodes
7,7,7", 7" anodically polarised electrodes
8,8, 8" current/voltage sources
9 insulation wall
10 cathodic space
11 anodic space
12 opening of the electrode arrangement to the bath
container
12k opening to the cathodically polarised electrode
12, opening to the anodically polarised electrode -
13 insulating lateral wall of the electrode arrangement
14 insulating lateral wall of the electrode arrangement
15 flow direction of the treatment fluid 3
16 diaphragm
17 insulation wall between two electrode arrangements
18 electrode arrangement
19 clamp
20 electrolytic line
21 pump
22 filter

23 air supply



26 squeeze roller 27 outlet opening 28 insulation roller 29 sacrificial
region 30 structured region 31 seal 3gil mLP sheet/foil material piece 2
3 MAR 2004 37 2 3 MAR 2004 Clainms: 1. Method for electrolytic treg%gﬂ?tm@f
el ectrically conductive surfaces (4) of nmutually isol ated sheet oIl
mat eri alo40i eces (LP), ij } .4he material pieces (LP) a) are
transpor2t4;d t hrough a tlgtla%q%rgéf}?mg;it and brought thereby in contact with
treatmems fluid (3); b)sqlidezegolleansportation, are guided past at |east
one el ectrode arrangenent, which conprises respectively at |east one

cat hodi @8 |y pol ari sed sfuastzeadlef6) and at | east one anodically

pol arised electrode (7), at |least the one cathodically polarised

el ectrodd (6) and at | &€t PREBINE anodi cal |y pol arised el ectrode (7)

bei ng brgught in contact with the., treatment fluid (3) and being

connect g&uto a current /S %B‘énsrf))HFEe (8) so that A current flows through
the ele odes (6, 7) rically conductive surfaces (4), c)

t he el egg; odes (6, 7) ggfgbé{nmg?legéégﬁe arrangenent being disposed in such
a manner3g hat they are strhefimidetegggnone side of the material pieces
(LP), and that at |east one insulation wall (9) is disposed between the
electrodk (6, 7). 2. Mmalddmaccording to claim 1, characterised in that

at |l east the one insulatio Il (9).is disposed in such a manner that it
cont act 9K he sf:.aheet?fc\),}’ii matgrPal piece P



material pieces (LP) during transportation through the treatnent _unit or
that it at least reaches directly up g the material pieces (LP)Z33AR 2004
Met hod according to one of the preceding clainms, characterised in that
the material pieces (LP) are guided successively past at |east two

el ectrode arr@pgepents. 38 2 3 MAR 2004 4. Method according to one of the
preceding clarnms, characterised in that the material pieces (LP) are
transported in a conveying direction (5) and in a conveying plane and in
that the electrodes (6, 7) have an extended configuration and are

di sposed.subs¥athod|foy elestablytic treatmentcohelegtmgally omduBtiveeststices

according to claim4, characterised in that.the electrodes ,. [) .extend
appr oxi mat el Y4beér myga1ally 1solatgd shheess ang JoHgpaterial B%eééés(Li:’ﬁLllﬁb “é"dﬁﬁ

substantially eﬁrr%e{ndi ular t he conveying direction (5). 6. Mthod
griaf pictes: LF,

according to & eSSt sed in that the electrodes (6, 7) forman

angle a * 90 to the conveying direction (5). 7. Method according to one of
the clains 4 to 6, characterised in that the material pieces (LP) are

gui ded past af) | eagte tramspoetid tlo gt angearneat wriihaaddstougtesti{ereby) in
an extended configuration, the electrodes (6, 7) of different el ectrode
arrangement s f or mimgcontactevishttreaignest flyid 8);conveyi ng direction (5). 8.

Met hod accordiing to one of the clains 4 to.7, ,characterised in.that , the
el ectrodes (6% g) é?@%?@@ﬁﬂ?%%cﬂ? ﬁ"ilaﬁdrﬁﬁ‘ﬁ’fe"f‘t ?‘Eﬁ‘ﬁ}s?gﬁt‘?lﬁﬁrﬁde

parallel to the co&gﬂg%g}%ﬁng{%ighe:ﬁ@?gi @gc%ghggnﬁ%ayo% okakpeonkal ms

4 to 8, characterise € arra nts are surrounded

by insul ation wal |<§at§11)'ﬂica1}f1%)oléﬁséd1%ledtﬁﬂié (8)sarid 2t ledgebnlcati ddically
el ectrode arrangenents, whic openings are orientated towards the

surfaces of the nepelarmedpelecede( () atdeast thenshehgatimlicalyipelamsedal | s
13, 14) and insulation walls 9), an ch are di sposed bet ween the.
(el ectrozjes (6, 7),81§ﬁH'qdﬁ t(ﬁhtagl at least the on% anoglcamar polarised

gléctrode (7) being brought in contact with the treatment fluid
(3) and being connected to a current/voltage source (8) so that
‘a current flows through the electrodes (6, 7) and the
-electrically conductive surfaces (4),

c) the electrodes (6, 7) of an electrode arrangement being
disposed in such a manner that they are orientated on one
side of the material pieces (LP), and that at least one

insulation wall {9) is disposed between the electrodes (6, 7).

2. Method according to claim 1, characterised in that at least the one
insulation wall (9) is disposed in such a manner that it contacts the
material pieces (LP) during transportation through the treatment

unit or that it at least reaches directly up to the material pieces (LP).

3. Method according to one of the preceding claims, characterised in
that the material pieces {LP} are guided successively past at least

two electrode arrangements.



t hese openings (12k, 12a), observed in conveying direction (5), have
respectively such a width that the opggi ngs (12k), which are 3%32 gR M@B
2004 associated with the cathodically polarised el ectrodes (6), aM

smaller than the openings (12a), which are associated with the anodically

al Lo th: _ soci at ex
at or | 2 pi coae L breclrdithy B8 Jrte oF therProcaifigialhiy ShfFacteriRe M7

associ at ed withttthe raatéi9d pilcky (DB] ard sRthsPortéd daleschdveying digsaser

than the openings (12a), which are associated with the anodically

pol ari sed el b} anddn 4 tonveping plenerentdan et diecelentrodest(@l 73 aveass (4)
on the material pieces (LP) is applied. 10. Method _according to rie of the
clainms 4 to ®xtendedceceniizerntion tand  are;disposnd Suhstantipdysp to

el ectrode ar ﬁ_gng:errent thi material pieces (LP) are rotated by 180 about
an axis whi cHFLPBENINGPIERG: to the conveying plane. 11. Met hod
according to one of the preceding clains, characterised in that a
plurality of electrode arrangenents, which are disposed parallel to each

other argl adjMefidd ageerdihgvicdeidim 4 hchhradtepided ihGthat/he eleatrodesgbded
configuration and that electrodes (6, 7), which are adjacent to each
other, are cdfireegend apprwdmately over the emtirenwidibl ofitlee soategial(Beces 2.

Met hod accor dj tqQq claim1l, characterised in that the current nsity
Nt the ot ueilkPEenfLsuBs Rl Bebrmdeu i Baf Convrang depcion 8T oue
arrangenment, is set approximately twce as great as the current density
at the structures (4), which are situated opposite the second el ectrode

arrangemgent . Mdthddabedrdis@ofciERin 9, EASraitetizedahegrdi the Eleatrdiies (6,
characterised in that electrolytic spaces (10), which surround the

cat hodi cal | y 7}dokar anexthgk ec#r3iife tHe conveyingrdireduonyS).on- sensi ti ve
menbranes (16). -

7. Method —according to one of the claims 4 to 6, characterised in that

the material pieces (LP) are guided past at least two electrode

arranéements with electrodes (6, 7} in an extended configuration,

the electrodes (6, 7) of different electrode arrangements forming

different angles to the conveying direction (5).

8. Method according to one of the claims 4 to 7, characterised in that
the electrodes (6, 7) are moved in an oscillating manner

substantially parallel to the conveying plane.

9. Method according to one of the claims 4 to 8, characterised in that
the electrode arrangements are surrounded by insulation walls (13,
14), in that openings (12k, 124) to the electrode arrangements, which
openings are orientated towards the surfaces of the material pieces
(LP), are formed by the insulation walls (13, 14) and insulation walls
(9), which are disposed between the electrodes (6, 7), and in that
these openings (12x, 12.}, observed in conveying direction (5}, have

respectively such a width that the openings (12x), which are



40 2 3 MAR 2004 14. Method according to one of the preceding clains,
characterised in that the electrical ggurrent is nodul ated in such3aMARei)i
that a wunipolar or bipolar current pul se sequence flows through the

el ectrodes (6, 7) and the surfaces (4). 15. Application of the nethod

S 1 BT b g 50 SRR it STBY

mutual ly isolate pi eces (LP) whiCh are provided

wi th nutual | ytteireahel 6pehings 6124} echichehre asiseaidtyd ovittiuethé Venedicallyur es
(4). 16. Application of the nmethod according to one of the clainms 1 to 14,

for depositipolamsed electrddestif)erwhen pihec agethiod) fon depoaitang anetdleons
Gl cttrode” ( GRSAEHEATURARS (F) iAmplneh GDaRB1e pPDRARY LLaw)hhichode
Suriaces (4 T ARGOREER Aith; ik, SeEiiicayly” olERe, piifuigdber Io ARG
according to %r:%%t&f 1?.%% Ghal %eﬁiﬁ ?;ﬁﬁjag"r wl.ﬁ[,:ﬁhi?%g %?’@éiaﬁw f‘,ggﬁsltﬁé) on

the materi al eces , the'nate i eces ( I ng guid firstly
past at | eastansdicallydpoiiriseddlectirodds @) eavhienetie/)matisbd hor padtingt

| east one cat hodi cal pol arised electrode (6). 19. Device for

electrol ytic meéalmm)t;c% (4l e tthesaptgrigbpigges (LB isapplded. (4) on

mutual Iy isolated sheet and foil naterial pieces (LP), which have the
followi ng features: a) at |east one device for bringing the materi al

pi eces ({K) | t | t : [ 3)Li ; b)
sui tabl e" Tr anlgip'?(%l?i {380%\%)5@{51{4] Bé Ia?’ c a%lggg{?gﬂg{% ﬁe&ll gb?ﬂélta'g%a%nr’gstey:ﬁ afzﬂgﬁeces
(LP) in a conyRyt pasdirigest icdist(dne eRetidiiedarrangement, the material pieces

(LP) are rotated by 180° about an axis which is perpendicular to the

conveying plane.

11. Method according to one of the preceding claims, characterised in
that a plurality of electrode arrangements, which are disposed
para.llél to each other and adjacent, are provided with electrodes (6,
7) in an extended configuration and that electrodes (6, 7), which are
adjacent to each other, are connected respectively to a

current/voltage source (8).

12. Method according to claim 11, characterised in that the current
density at the structures (4), which are situated opposite the first
electrode arrangement, is set approximately twice as great as the
current density at the structures (4), which are situated opposite the

second electrode arrangement.

13. Method according to one of the preceding claims, characterised in
that electrolytic spaces (10}, which surround the cathodically
polarised electrodes {6), are screened by ion-sensitive membranes
(16).



conveying plane through a treatnent unit; c) at |east one el ectrode
arrangenent, which conprises respect i4\0el y at | east one cat hodi 2aIMAR 200/
pol ari sed electrode (6) and at |east one anodically polarised el ectrode
(7), at least the one cathodically polarised electrode (6) and at | east
the one anodically polarised electrode (7) being able to be brought in
contact with the treatnment fluid (3); d) the cathodically polarised

el ectrodes (GMedRsd tdRoranME 8! dve JTORY pPEELANBCEMIRS chralerded in

el ectrode arrangenent being orientated on one Side of the conveying

pl ane; e) at theasthenelechdchltowrgenalis n¥dbkitadein t declopaosidyeltihrat) a

pol arised el ectrodes (6) and (7) in the electrode arrangenents; and at

| east one curumipglen| engbipadar ceurentwipidse i seghence | Bawsy threughedhed to

t he el ectrode arrangengn i rder to produce a current flow through the
el ectrodes (&le%roagsRﬁe&gﬁggt&tfdﬁmilﬁﬁgﬁéenents. 20. Device according to
claim19, characterised in that at |least the one insulation wall (9) is
di sposed in such a manner that it contacts the material pieces (LP)

during tlrﬁnsg??fxﬁééﬁﬂntdfr PO eithBd LA QVriRE to WHe oPthé Rlimd 18fo haagk

reaches dire y up to the material pieces (LP) . 21. Device according to

one of the clthiensletErodytic eatoimniact Enitniadyiisoldthdtshdee aalck ftii ouster{8, 7)

have an extended configuration and are disposed substantially parallel to
t he conveyi ngPigramdélLPpwhiph\axe prevged; withy snutually glectrigalydinsulated.i n

that the el ectléﬁgdecs GC%%?JRﬁ@%g%%at%rsgI@n&tel y over the entire width of
2

t he conveyi nge d by the material pieces (LP)
and substantially perpendicul ar

16. Application of the method according to one of the claims 1 to 14, for
depositing metal on the material pieces (LP), the material pieces (LP)
being _gliided firstly past at least one cathodically polarised electrode

{6) and then past at least one anodically polarised electrode (7).

17. Applieation according to claim 16 for depositing tin on copper

surfaces (4) on the material pieces (LP).

18. Application of the method according to one of the claims 1 to 14 for
etching metal surfaces (4) on the material pieces (LP), the material
pieces (LP) being guided firstly past at least one anodically polarised
electrode (7) and then past at least one cathodically polarised
electrode {6).

19. Device for electrolytic treatment of electrically conductive surfaces
(4) on mutually isolated sheet and foil matenal pieces {LP), which

have the following features:

a) at least one device for bringing the material pieces (LP} in

contact with the treatment fluid (3);



to the conveying direction (5). 23. Device according to claim 21,
characterised in that the electrodes 4§, 7) forman angle a : 902§(MARH@M
conveying direction (5). 24. Device according to one of the clains 19 to
23, characterised in that there are provided at | east two el ectrode

arrangenments gy th r og4as 7Hel n tqpﬂ@gb&qﬂ{'g tij e

el ectrodes (615,()’I 7) S(;?kﬁgl}effereﬁﬁ)gg e%:if{rdo&gg affsi(angements fgor%hﬁg lgﬂﬁtée(?ent
angles to the conwnayerigl iecss i(DP) (ib) a 2onvepitig elirentivri (3 dAndone af the
clains 21 to 24, characterised in that the electrodes (6, 7) have an

ext ended confi gur axdrieying planethreegh actreabaemdwytiti n an oscill ating

accor Eébf 0Bne- it t HEH) cohe 1jorgods  ERAMEEEET S cvih piomibHges
' ' : 4 i
That openi ngs. ( 120copssivets”HhdCAREEhO ket BOMcAN Boltliocy Ielieurodd i) 0

are orientated t Oé;ﬁ?&%ttlgﬁsPBHH%&%dslﬁcQHﬁ%laﬁééd led¢ctREdLY7), I8 ehBE that | on

wal I's (13, 14) an nsul ati1on wa (9), "which are disposed between the
el ectrodes (6, 7),ormadathodfvallyt pekaismeeletysodd 18k antPa}, leabsaheedneén
conveyi ng direction, have respectively such a_ wdth that the openings

(12k), which are nedicallspalarisednelectradioldl daing poleata bedbrougit daes
anoii cal |y pol ari SUBBCbatFbaBE Leay T ki devi co Tor  deposi t ng et al
or,the ot o i) LEReRathBlcall Pafhedt atiolbs @pemased idici ot
anodi cal 1y pol ar’ Sed clectro8es - (1) ulien the devi ce. | or et ol ng Mot af

surfaces (4) is ussientzited payvpoe side of dthagonyeying plangie clains 19 to 26,

h terised. in that . . i
characterise e}I " "2 least one insulating wall (9) between the ' oppositely

pc;lan'sed electrodes (6} and (7} in the electrode arrangements;
and

f) at least one current/voltage source (8) which is electrically
-connected to the electrode arrangements in order to produce a
current flow through the electrodes (6, 7) of the electrode

arrangements.

20. Device according to claim 19, characterised in that at least the one
insulation wall (9) is disposed in such a manner that it contacts the
material pieces (LP) during transportation through the treatment

unit or that it at least reaches directly up to the material pieces (LP).

21. Device according to one of the claims 19 and 20, characterised in
that the electrodes (6, 7) have an extended configuration and are
disposed substantially parailel to the conveying plane. '

22. Device according to claim 21, characterised in that the electrodes (6,

7) extend approximately over the entire width of the conveying plane



el ectrolytic spaces (10), which surround the cathodically polari ?BSM
el ectrodes (6) are screened by ion-segsitive nenbranes (16). 28. AR
according to one of the claims 19 to 27, characterised in that a
plurality of electrode arrangenents, which are disposed parallel to each
ot her and adjaqﬁﬁg QM ' L ' ed
configuration a E?h@{ %13 é@ﬁ%g%siﬁd(ég,gs%t‘?fMi cﬁﬁgééﬁngﬁlg?ﬁe?gﬁlggﬁ
other, are cqartﬁ@t&\r@sﬁgqiife@_{dn {3).a separate current/voltage source
(8). 44 2 3 MAR 2004 Method and device for electrolytic treatnent of
electrically conductive surfaces of nutually isolated sheet and foil
material__ pieces and applications of the nethod Abstract: For electrolytic
treat med3-of LM¢yiegaces t%ﬁ’@l%gﬂscﬂﬂra%{eﬁ’é@ﬁd@ that té’xe gleg ‘ré’ used
in which the ets and. f.oil L. thansported thr treatment unit
and brought tﬂgﬁmmﬁ&%tﬁﬁ%ﬂﬁ8@?@9&‘%&?%%% sheets and
foils are guided during transportation past at |east one el ectrode
arrangenent, which conprises respectively cathodically polarised

el ectrodes 6 Peadcaredosdirg/tdoherdfste chamisr Bies 23, dhmractatibadiigahlay and
anodi cal ly pol ari sed el ectrodes al so being brought in contact wth the
treat ment fl uhere Thgecaroviflachl ay leaistr itwed eeel@odedsuTangemeantansdtial |y

B curront 11 GIETAREB g ThiD BRoEriended wBERRAh e rleeBAdeR 6y 7 B
ducti A | T : I
craim 10, A PRy Yol Mptikeminlt ot BARRRrBIATE the "

verb "...... @Rfliegitig Wiredtionl[B)s verb has been translated as

25. Device éccording to one of the claims 21 to 24, characterised in that
the elqéﬁodes (6, 7) have an extended configuration such that they
can be moved in an oscillating manner substantially parallel to the

convei,zing plane.

26. Device according to one of the claims 19 to 25, characterised in that
the electrode arrangements are surrounded by insulation walls (13,
14), in that openings (12x, 12.) to the electrode arrangements, which
openings are orientated towards the conveying plane, are formed by
the insulation walls (13, 14) and insulation walls (9), which are
disposed between the electrodes (6, 7), and in that these openings
(12k, 124), observed in conveying direction, have respectively such a
width that the openings (12x), which are associated with the
cathodically polarised electrodes (6), are smaller than the openings
(12.), which are associated with the anodically polarised electrodes
(7), when the device for depositing metal on the material pieces (LP)
is used, or that the openings {12x), which are associated with the

cathodically polarised electrodes (6) are greater than the openings



plural. 2. Inclaim12, in the last line "... an den der zweit.g ;
El ekt rodenanor dnungen” has been transhated as singular as appﬁ NRQ%I I er
in the same claim

(12a), which are associated with the anodically polarised electrodes

(7), when the device for etching metal surfaces (4) is used.

27. Device according to one of the claims 19 to 26, characterised in that
electrolytic spaces (10), which surround the cathodically polarised

electrodes (6) are screened by ion-sensitive membranes (16).

28. Device according to one of the claims 19 to 27, characterised in that
a plurality of electrode arrangements, which are disposed parallel to
each other and adjacent, are provided with electrodes (6, 7) in an
extended configuration and that electrodes (6, 7), which are
adjacent to each other, are connected respectively to a separate

current /voltage source (8).





