’ ; e3e{{:V6Fj'“W‘ilMMW|“Mt hod and device for electrolytic tremﬁﬁsem'aﬂﬁg‘i@
nmut ua

el ectricall ] Jy Insulated, electrically conductive structures on
surfaces of el e¢tPPtally insulating foil material and applications of the

met hod Desdfethodrandideviceefds electaolytic treatniBhb WY SLERANE h¥tually
el ectrol yti nt .of electrically nutually insulated, electri calulay

c treat
conduct i velg‘f’?{?&tﬁlﬁgs electricallyes comduetivei c stryctuzes atong Surfaces erofl
and appl i cald&1$ ts I l aLi LOCesSes others are
used for netal c%g{llynlgﬁ (%E gﬁ?ﬁ%ﬁ @%&Equl%&‘g%ﬁ% IBPS&L;?E? %S-tgaﬂl ed

reel -to-reel treatnent units have been used for this purpose, the material

bei ng tranﬁéorted through said units and, during transport g i

into contalSEIIPPMeat nent fluid. A method for el ectrol yt mm’mwmmﬁ'w?
forl, i e Irstly

alum niumfoil is described in US-A3.779.877 in which the w1do
gui ded over anodically polarised contact shoes and then gui ded Pht'o the

el ect r opl aThedirivegideReldtes g alMethsd t H}%ﬁé% ?{Eﬁe Qfectf&%;ifc? {J‘-lgai{)rinteﬁﬂi Sed

past cathodically polarised el ectrodes an n ou

agai n. Theelestticalyt mmuebyllguiidedliatede agaitAicauer cdiGid ySPQJC%ﬁEés?don
contact shoes, Another nethod for treating netal strips, nmetal wres or
metal prof PREQCES gEslertienliy insudatng 88D matémalmd applogtibhe of the
el ectri cal %{Ye LQ@ducti ve itemto be treated is guided through two containers
filled wt é& ous el ectrolytes one after the other for electrolytic

pi ckling, an anodic treatnent in the second container follow ng a cathodic
treatnment in the first container. Current froman electrode in the first
cont ai ner Ekatropltiat pheceiiesweonidheth 'E!ing' d
cont ai ner so tha.lte, gf/gir?eans of the item%rg%qgfée%%ﬁ?{%ag?f)gw ‘?ﬁséﬁﬁ%
conpl et ed Ber Bife ttharwinderr ofiysans, aodidlleer eedl-notedli treatamint ahee Hages

being | ocatt)ed in %gg. tEl&successi ve containers. In alternative enbodi nents,
opposi t el yPPOt <RIk RaHEoseathg B@tpdapheing datahspornted thedughtsaid
cont ai ner f ery, gk ect s ip.additional containers. Furthernore, a
net hod is gﬂ%\?ﬂ ﬁdgmdggjlrggog’%g’%ﬁ’r%tio?’oﬁomg ARSI sCRBERGtN IR (Heptment
tubes and ftiter sem -fini shed products made of alumniumw th nickel. In
this method, the sem -finished product is firstly conveyed into a first
bath container and then into a second bath container. In the first bath

container,,the senm-finished product is guided past a negatively polarised
el ectrode %ri’&?‘lﬁﬂglﬁ?é é]setaf ateicesig &f mdumigitige doibdst desqribed iinelB-A-

pol ari sed I : | Ly Si bath is situated in the bath containers.
As a conse%'mgggﬁ?wé@t '&llﬂa{cl’%t AR é’fﬁﬁf‘f igﬁlgﬁgd opEpriepdically malarised| v
conduct i vecgtitdet &hddieas | BBRiAdSD i i+t b netal.ldsin

bat hs, the ci rcﬁit bet mgﬁeﬁeggf%écf%% e@&%ﬁ&g@%gngﬁ%g%&tb]@a@%ument

source, i stheonfreatmnt! rbativst r tls¢ foilt he patRid Vehyt P@éﬁfddg_@gﬂfl ‘;)%tléﬁggdi n

the first tiath-contai ner, the sem -finished product is anodicall
pol ari sed.CIFRtTOgsErand thenttakeposutt of thy hathagaind The dbil ddethiepe b grses@nd

bat h cont a| the sem -finished product is on the other hand cathodically
pol ar i Sed‘%srgé%{ REPINOYST aflgl‘ih@%ﬁé’ﬁg%‘??"égcpﬁéﬁl‘"eﬁ shogfet hod is known from EP 0

395 542 Al for continuous coating of a substrate, which is nmade of :
graphite, alumniumor its alloys, with a netal, the substrate being gui ded

successi veAyothsrongthoeb farotiéaititey snetwlitRipal eneRNNG a8 ?n%&cf H)I%E'ﬁgé jgnd
contain an_activation bath or a netallising bath, a cathodée bel rng di sposed
in the firdesceihrdindtP £h818n8500AE inrwhith seetbrd tioe efddteicallyséagdhbiive
met hod, rogs %ua?es, W rﬂ%ﬁ Str,i p; and ot her sem -fini sheflmﬁroducts can be
coated as KfBst? fedreated iy gmided thiosghy swoagenstinets il avite nadoeeds
met hods rggi At a h only whgl e-surface,condycti ve surfaces can
be el ectr ?yﬁﬁgyﬁ@ y [Br%'jat %ﬁe%u@%opﬂéﬁ%c&ﬁ ceiF?VOB{H%aPF IB&u| 2 e@nodic
struct ur exreatment in the second container following a cathodic treatment in the
first container. Current from an electrode in the first container is directed
thereby over the item to an electrode in the second container so that, by

means of the item to be treated, a circuit is completed between the

electrodes of a different polarity, said electrodes being located in the

XL



3 As a solution to the latter problem a nethod has been proposed in WO 97/
37062 A 1 for electrochemcal treatnment d@ electrically nmutually insul ated
regions on printed circuit boards. Accordingly, the printed circuit boards,
which are buoagssive ncamtztinets.wi Irh alteenhtivet 8RIHoERdHtoR, is
contact successiyely with stationary brush el ectrodes, ’ |Fg{13?t§?%%s{8%{ﬁﬁsle§d
froma cur®&str cansglamdie prowi i czrhe poeettheat aartabeermppld edriHet he
i ndi vidual gl ectrically . conductive structures. An electrical potential is
appl i ed be?l\%ggﬁo#hselrb?égﬁtég?a‘ﬁﬁ?’&ﬁ"%?’és-pr eferably formed of netal wires,
and the anodes, which are disposed between the brushes. This device has the
di sadvant age that the brushes are conpletely covered with netal within a
very short Fuirtieershoes, appie®Mbdbikely oy Y mt B : ited on the
brushes and only 10% on the regions to Ee rflnst gl m%%_éﬁ.}]gﬁgﬁ%pegor}%uous
brushes muéeabiegf dedviagai ntudfesrednd atther jseati-Anihed SRRO@sONALIET MR-
For this pe'fiflr ose, the .ﬁgush s must be dismantled again fromthe device and
be freed o Lﬁ@f%\’lurf}r W engiﬁﬂroré{leﬂ?lscmgfth@ht ¢de desmnddminbhed prodwact is

provi ded i r v i he tal on the brushes by neans of

el ectr och\éﬁnfsgcg‘( rlg)lo ae&?g y%v%r@%% ﬁ? W@%ﬁﬂ%ﬁe%%@r@é@r@rﬁ?@ﬁd bath

addi tion, d&det h i e.fi ctures on the printed

circuit boardsa.ghﬁigkeI\%ing? ﬁ?ﬁteﬁgflbscﬁng%{%% a Et %élﬁ}é‘gyl%%(f?raapegll?,gufﬁ%g

finest parpast esnbgatigelyulpobsrieé¢d aeeiregbt 404, At thd Q_@cgﬁahba\ﬂ?rc%ntt?ﬁyexj, ead
ma

to damage during netal lisation. Especially for netallising very s

struct ur esgu BR8P Rosibively woldrisediveltidirade.l engidtaliisiBelbath id BRGAEQST
be used br.usr{Es g&ttrg ver%it hin wires. These wear especi al Fy qui ckly.
Particl es Whitfi FPRIANRESwoYS 1B GORSsatirage ppbdbedfaatt thahdheashrmnd

into the tive, fQi:l _and produce significant defects. In other
known net holclis %egf} l:irirﬂgtaalé??ilssi glgecg#lg%ﬁ i%@?&g}c?ﬁg fedtsthe Semmedime, is in
current | essoriteical withi BotRr AEI88RInS" d : hods, ar

slow, difficult to inplenent and ggpgaﬁg?sset%l nce frEli ?%é&?ﬁ%glr g%égq'glgﬁﬁotcﬁg’s of

chem cal svbithhacesonreaisd by ahmursad sduireE AlRF eSmleteld. et RhitYast ¢ the
environnental |y damagi ng and therefore incur further significant costs In
di sposi ng R¢R&EHY PHamggdt¢leatrode insthmfirshbatke doritainemtietdeeni-finished
el ectri calé%;édclg&duscti ved.fs:rta_{luct ures aye netallised. It is often observed
that, in this Case FHEfBLEI PP depsantEashrot He dasitivelyapplarised

i nsul ati ngal. I Q4K i | i  Lesulti. LN rejection. A
method | 5 deaarreay R SR L R Whe SR e BrPhRE T oh the
metal | i ¢ sithepdhamd pethadioally gblagistd ¢ thheohetsl ldapShe %ﬂegoe eHB@:%rgf

g

titanium alum niumor nickel, the electrical current bel Irecte
t hrough the bath without electrically conducting contact between the strip

dth | T | ectrod i ite th tri d
Dol ar 1 seq L APROATd el BRGRE HABCER D 5B 3" 8l Rob Gorkianigita rartiigof e
i | t i t Qi h i e l.ect | ytic.
roatment Sosirete, WHCHELMadkn6r eibblle, Yl Lo iihS ol Wik onc o
of Japan @a8fid, ﬁkkwsuﬁ%;trait%85eir}§)|gui&¢d Nouceésbivel§ ﬁ’g’oéc%igggrda‘cgﬂ%iﬁlegﬁ,

el ectrolytic, treatment of a ste strip. The strip Is t hrou
el ect r ol yt¥Ridlh@wes epnnestedpie mach btheremdmposatrelan petsited baltRCHF ades.

| n order ent .an, el ectrjcal current flow between the oppositel

si t uat ed Zfﬁap%ﬁée;& LA ;?o|°514“9§a'%ﬁ1_€8t¢k§@@§sﬂdsm &hei fgptpreniedner enst @i ded

i A SO oA G el S, e s

di sadvant agripsodnd ehkp@emiefiftdHed proéduéicei g L articul ar

to find a device and nethod with vvh}éch % t!(r:ontl nuo%é%eep(e)égfrsgpgﬁagegr eat nent

of small electrically nmutually insulated, electrically conductive

structurez?n surfaces of electrically insulating foil material is possible

at | ow cost fupdamentale \sadvagtege mf @beyet imgn tiomede gue thoetst resides iar e

| ow and t e_inplenented with adequate efficiency, In

| ow and L BAe e oL Botly SARoRESLIBEETEIL B M B adeduae el ety o

product | oftrédtedobdusiot ed @idatlyl MRl ShAL M Lukpalfed echnol ogy 5 This
0 ing to :

problemis resolved by the net acco chaim he applications of
t he nethod according to clains 14 and 16 and the device



according to claim17. Preferred enbodi nents of the invention are presented
in the sub-clains. The nethod and the dew ce according to the invention
serve for electrolytic treatnment of electrically nutually insul ated,

el ectri calAy acontisdonvio the Uatteresralsiesyr bagRshed Eé@%éehcgkéﬂoé&? Yhafichg.
foil mat eré,&)%,{égg el ectrically conducting structures not being directly in

el ectri cal At ffer pelestmchemsicalr dsedtment t pbatleetrcaliyl yhiitadlly
ot ornal |y SFERARE 4 AR R PREA t T U RATaP- AnbORObngSt | a6 rprinted
Tvent  on e o 2oih A€ e BT FPBR! WBuTEhe e A65RRE B RPN [ o1
L1 cat mont. upi L ang ot oughe. Chor op o reeom arcn e ngey B! AR Res,,

passi ng t twhirdh arhesupphedtfirent @i kcurstmer isaurcs $o maht wrl erterchf Yotexaap! e
wound) once again or]to a store, for exanple a roller. One possibility

consi sts 5T R dRRtichgot He Aadevidaal; elegtrierlly mmnductire syt uwiesectimn.
The convey e tgured in this case as flat can thep stand both
vertical | i/elana %dg %(?%E%t {esdgﬁgﬁegoh{sgppgg %i?cﬁ?rgﬁhﬁﬁr ¥riyehente pyeterably

i npl ement €drineds 8f GAELtAwIRS! - rieel WS- ra.t hl ose, the mat.erial
is transported by known neané,atl?%rtﬁgx%&n&% gébﬁgh glr"i d’(#fxg%/efcfr?&iwg?n %he

Al t er nat i vifusheshe foil material can also be guided in the unit via

deflecting rollers and as a result can change the direction in the unit one
or nore tinmes. As a result, the |longest possible route in the unit is

attained that .the treatnment . tinme is extended for a preset feed rate of
the mater isfgflfs' %Vécﬁlz{ﬂ%&‘%gﬁwqﬂtaﬁ? that the drtishesrars completelowongred

f eat : : fl zond_devi tively f tori

the foi 1 norarnet PRty & Ve RIS R SRR SR B el g0l editheciste e
and 6 uiswlepbdsieid oneadieBRishéd dren8nlPl108k ’orpﬂlé"gg%i%ntsh&) ?gtfﬁ&tﬁ%%é'

wound again after treatnent; b) suitable transport I ces, rexa
rol lers, djnarsties the drishesetrnisti bg feedengain Vicheral elfesfudton short

transportin tge foil] material, on a conveying |line through a treatnent unit
from at |é’£§t’a RBadfune; (HQr Hhisiwgperssithe boashes musst hédismensledoagain
toring deyicte; . L east, one.devjce for, bringing the foil material in
zont Iactg vﬁ% a%é%?‘#&ﬁt g'?lfiu%&: ﬁffiﬁ\ﬂ gaﬁ‘ﬁﬁt@-?acl’rt gr‘a%?gr%ﬁpot%ﬁ:ﬁihiqmséﬂﬁéd
which th ' i . i les,..with ich.th
QUi d i s oy ARl RE DR Rt bl b3 o BB e shE el bR e

liquid is supplied to the 'material Surfac

ar r angeneiirishespry sheuns ef phaitrochymital poRiritgn@veasdIasH gal b)‘lﬁgﬂé@% A
el ectrode and at | east one anodically polarised electrode, at [east the one
cat hodi caFF§eReTatedsed [B @dditiga, atheatbriusistends oar aasilycaldmape! firiessed

D TR T
ot des o THe s CuarRY HERI EeRt B8] R BRed (D e gy B

pol ar i sedimtethe dueth othezs ttleyClenddts AR RN ligatighed i de
of the conveying line; e) at [east one insgl ati orrllgv\rglef)ilgggﬁv\g%h Fﬁgeeﬁﬁlys

el ect r odefonmetadlising vendsmall astguctures,efpreexangly ; tHoseatvifhe as widtle or
to the el ectrode arrangenents in

current/'vét e Fauf ce kch is connecte Larr;

order to E%@g’% QLG’P% °ff SHHERPSUgReE e ushesiwisheergithineviseec (Theke
arrangene : = I i fi : arabl e curyent/voltage squrce or
a current %eartis(}ék@ s%@agedl?%& pif%{atdg{eﬁg‘”ﬁg?r%f’g}e ﬁrIQnBi SI‘ﬁ?bengﬁFsﬁﬁe&s
being abl procedi insedhesbhtie Ll amd/ tHY W BPWdiiductive foil and produce

significant defects.

In other known methods for metallising electrically insulated structures,
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



g) at least the one cathodically polarised electrode and at | east the one
anodi cal |y pol arised el ectrode being mut@fally screened by at |east the one
insulation wall in such a manner that substantially no electrical current
can flow dFReEenNGEaliFedamagingFusd theyefprd anbeedusliRgt sigdefcant Gokshs Qhder
to inpl errecﬁli t he n% hodfacgr?rd' ng to the invention, the foil material is
brought i " SEMCHE HFTFPL 1 tarciéjd RNt 13 gicd enduredbthay ondwnrthigoeleedrichtigugh

the treat ngsy ite alf gyl Aed past at..least one el ectrode arrangement,
whi ch conpri s%lggﬂr“té% pec ?@’&el%)%‘ g?glrgggq.lhéﬁ@. c L Ad Ritem 19PsvEH Shatelrctirisde
and at | easdseynehaangeidatd 186! @& | et id thodically an

anodi cal |y polarised el ect rodesééaéiﬁg?cgo&gr%%g%%ecﬁﬂ%@% tﬁ?u%l%fl?gtﬂér ace
treat ment rHagioms atchdimbetwden presudtingeint fajebtigge source so that, on the

one hand, a current flows between the cathodically polarised el ectrode and
an electrically conductive structure on the material and, on the other

hand, a cur l,ows bet ween th nodical Ly polarised electrode and the
same el ectéi%ghlédclﬁngﬁc??%ggsw %?u&eégﬁ pfie At &1 slegtrolytic micklicgiod i s
si tuat ed i; h ti.re. 1f. a two-sided |

t r eat nent q‘gfgﬁtl%llgesrra ef ieg %?fsﬂ%@fs@éu%ﬁ@?ﬁ@gg%g{r 1p& @iaéﬁo%’gﬁt%lﬂnﬁ&h
si des of tdienmetiam adr diskéh : QN Ea S it.is adequate
to have el ectrodes onr orie si’?e@?%%%t%@?gﬁe Efél%&[e@{g%c}tggeghlé?g%ﬁ the

el ect r ode kathangthent cledtiridallyompnidsesiriee spaeitt Peywakn! €8st s aAQadigeand

at | east oge caéhodi el ectrode, are disposed in such a manner that they
are ori entSEEdO8RSon h§i%1§CHPdleﬁeaﬁﬂaﬂeﬁp®edanppbhiae thte lsewpt andepohstibed i on

wal | is di n_the.electroges, The el ectrodes are electrically
connect ed %y ?ggzgga\;@eeaém&é? o- r ekt f@Seremerged ptherehy ythat,elisct thee
arr angenengpletdtadionnesr alylis© el r ar.ran nts _can.be .
connect ed frgpt he sane gal vanéﬂ&%%fiér?ﬁ% nggg?etrgi r‘/lgmﬂ i Bfts CleEtrelytia) so
be advant dgemtmsehbisevery smathnnect the individual el ectrode arrangenents
respectively to one galvano-rectifier. The gal vanorectifiers can be
operated as current source or as voltage source. As a consequence of the

fact that gan Iect%i cal I.¥6ﬁog€oucti,ve connection exists by neans of a
conducti v IP%%‘% CBES BF staclosaddn PatenfiAbstracts obtapes faBdi5, dfovaBDgh

structure A uat 0Sy t hpdi cal | olarised el ectyode or
t he anodi ilaglglrsj’ %%ﬂ ﬁ ilgg'dggﬁéé}té §8éi§§8@he£ g%ﬁﬁiet‘%&fg}’uc GeRRBSEI Pt acsligets
are pol ar isteig. r festiipelsy gai@si GRlrby oAl iGal: ive.to the

el ectrodes. As a resul_%b, el ect rochgmﬁ(gzgl a%%lggggg@%&é@e?& nt%rlné)tﬁntéﬁp%?e
these pl ab¥&§Wesn epresitelyapoleisesceleotrades. nin erdet toSpreteriteani eRGtEiRal
produce a ¢ ] The, materi al operates as an

rrent. flo n the nmaterial,.
i nt er medi at %rg%cﬂi)c oPSTREER| Hhe rQRRASIFY ¢ Hiduatedicand eopbositel polarisad

this el ecleides t be; i e rde s an electrol ytic part.i al
cell . O1ere!([)f th‘géht’mgﬁle%%ﬁ ﬂé&é%?ﬂ‘f?hpéoeﬁﬁsﬂi gFg?S%?IF f&ée f%?‘ﬁféed&? thethe
mat eri al iplaet inarldichheth®bheh i9¥dideqe! ectrode of the el ectrode
arrangenent. As a result of the Tact that the material is situated opposite
a cathodically and an anodically polarised el ectrode, a serial connection
of two el ggtrol Hc partial ,cells of this type is effected, said parti al
cell's bei ﬁ%‘esﬁ’ﬁ% R YRgsrlying thenpresntajevertionds therafoaemioe afvbidn the

" gal vanor egt: i f vaptage of th t.hod and the device according to
the i nvenﬁ%%dﬁ)n%grggd%?oqﬁﬁo%{’% hgﬁescr{g erealameet; gagthads handacin

that the eawtipiBi ®woStiadf Y & ci a nt ow {hnihe material to be
treated i5_a great deal Iess t%giggi r?ggriany Ené\%n ‘@bh&gllcﬁdade?/?%ég}quf‘ t he
present cabwtroigticotreattieny of eneal sldesidally ritbaly #od:1aT0e, BR&HY S
pol ari sed without contact. As a result, the deposition of netal, especrally
with a snEPRAVSHEE stRueRmessoncsifpecs opledertnicatlyvievsyilatiogofoit ahdterial is

Fur t her nor Lhe aryangenent, can be configured very sinply. The nethod and
t he devi cggggltpg? Oaﬁngnvygcc%%e 1t XN TEGHIARS o Bﬁeefhﬁkl@dpg:g@tbﬂl'@ eqglpment

el ectrol ykbst t l.ectrd tuakly.insul ated, electrjcall
conducti ve rrest g% éilgl‘%grr'laé’gi (tglta ?uckiéuﬁggl%mlb@ogpﬁ%ﬁ?@ewﬂ@‘t et ¥fods

proposed efficipnent det particilarh @he dmie€lebd Alrii-the HeviBt AHd S nBedeB ald Yoo
i nsul ated netal islands with brush arrangenents, the nethod an evi ce

accor di ngUsgdt fer i theemroshudiiore ohecautuartivwgdoflbatn optrintedh! dir@antiddres of
metal ar etdg,{)osli ted needl essly on the cathodically pol arised el ectrode. The
frequency Wt ch the netal nust be renoved from the cathodical l y

pol ari sed el ectrodes again, is in the region of a few



9 days to a few weeks. In addition, there is no problem of the brush

el ectrodes becom ng worn during contact M th the surfaces to be netallised
and hence of abraded particles contam nating the treatnent bath. Since the
el ectrodeshiy prolsieest {Pdesalved Iy e r‘M&'tHBda'é%cBerl]i?i{g S&d &Q&H?']]t,elt}ﬁet 0
each other, are mutually screened ’in such a manner that” substantially no

el ect ri caipplicatinnscahtli¢ metdiodattyrdiagweesldifiss @¢4chndt 1®dasd thkedevice
efficiency of the nethod relative to known net hods and devices is increased
by a mul t#¢dngcdot RElBur tént Preferreds evebgdimentsyyrefatthe. imneytinhemre
according_to tn;{e i.nv%ti on, an insulation wall is provided between the
opposi teIg9r S Ffislé]d f &8 r'%l&étgls'rn the el ectrode arrangenents, can the net
ef fect be achieved also on the electrically insulated structures in that

t he spaci ng between the el ectrodes is adjusted according to the size of the
st ruct ur €Bhé anbehod egtid dhe Wviee adcaeggaberaf ftentddy abred féhelcreidigtici
mai ntai ned. In the case of small structures, a small spacing is required;
in the calgeabmerdr gef slactvicallys muhealpadiaylatad, aledectbzdllyr geondBygtiveans
of the insulation wall, a {ji rect current flow is pr,eveniﬂeifl t her eby between

t he oppostTEICYURSY alrs e §UERSESr Rfeclecimally r lyulaging e aataridewitbe a

di rect cugrent. . t to the i.on_on. t.he, substrate
Lo be t  erERicRIf eoaRitE SR8sHyEs bar Belfe NErcET oBl s R R, RoRate
versa. The jappb8sitlé Or | jor@N
transferred V\nbt hout dai?é{c fa I c%ﬁ%lsq?g@tgﬁgéggtﬂglml%y%k%%ﬁf%&;e[cgg&%ogﬁoﬁﬁtcﬂe

el ectri caktey eterttically enatniliy dnstitatetiur &otbn ektermalye sitalatbdi regibast ed and
damaged or even destroyed _since no contact neans are required. Because of
the ef f ecths it santariploand iwlewralls in the matestaliaan by treateslr r oundi ng
treatment fluid, the specific current loading in the netal |ayer to be
treated can be set very high, for exanple up to 100 A/ rm®. The net hod and

t he devic e j ' ectr ol yt] ses; .

el ect ropl B (RGeS ERplehehERAETENEY, ABkoAiRG 16 o TnPERBBE; She 4Pl .
assi st ancgdtarizdniel @ldaeled iffodela SRoRY,0EH5 BAMPRY £XIMRre (foer exbhApleng a
currentless netallising process. For exanple, gases can al so be produced on
t he surf asewaindhehent trarsportedrenya lopdiveging lineathratighd a ctreatmieind nuaitd/

or oxygen i n anodi c_ reaction. It is also possible for these individual
processesaft Qé‘ggltad;@eﬁff % HE somdact Feithy deratmeenty finidet hdMtertPRRRINES or

ool cat | Shene . BRIECARe ol B HiRL R SRR TGN (o' BRERRRIR wokRRD
among ot hgrge fagéaﬁ%hw Nsre! B e le'@?fsﬂéir. éﬁéfﬁé@éispgcg gﬁf)n&%rcé qpe

| ayers made of nmetal wthin a plate or foil from one ‘sacri region to
anot her reginoyporting ettampihmmteriabr iter at hiorizonftal ceorsesyfinge disgaticnwi t Thiche
nmetal which is obtained fromthe sacrificial region; thinning by etching,
for exanpFRNYRENEHRG Qondigureddpcthiscase as Bat canrthem stend @Og-bc\@éﬁ@ﬁﬂb’he

mat eri al ;

and be orientated horizontally. Such an arrangement is iniplemented in
so-called reel-to-reel units. For this purpose, the material is transported
by known means, for example by rollers or cylinders. Alternatively, the foil
material can also be guided in the unit via deflecting rollers and as a
result can change the direction in the unit one or more times. As a result,
the longest possible route in the unit is attained so that the treatment

time is extended for a preset feed rate of the material.
The device according to the invention has the following features:

a) at least a first and second device respectively for storing the foil

material, for example one roller, on which the material is stored and



pul se etching; deposition of metal with pulse current; electrolytic
oxi dation and reduction of netallic surf@ces; electrolytic cleaning by
anodi ¢ or cathodic reaction (for exanple, by electrolytic formation of

hydrogen or oxygegdundef&eitrd trhést, d8RHT 6hRrAlePesh ohated figd 5 Qéﬂ&@ ded
[ f ang urt her

with structures; etch-cleaning with electrolytié assistance;

processes i n wwahnélagtinadfydrn treassiesitance i s advant ageous. The net hod and
t he device can be used particularly well for depositing thin netal |ayers,
for exanplld | ayeitabls trenspost (kewdses,ofors eyampieheoklers, oayhndeos dor iairer
Mvent on 1T RISE SHUPEPERR TR AS FRSHPANDE i ChROWELE ‘BerioTeTialyer
o o ot B HORRHd SELOLARC LIpANPR. . 0B YR e ohI
current densit first storing device to at least the one second storing device;

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

d) 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
and at least the one anodically polarised electrode being able to be
brought in contact with the treatment fluid; the electrodes can be
either disposed for one-sided treatment of the material on only_one
side of the conveying line or, for two-sided treatment, also on both
sides; the cathodically polarised electrodes and the anodically
polarised electrodes of an electrode arrangement are orientated on
one side of the conveying line;

e) at least one insulation wall between the electrodes of one electrode
arrangement respectively;

f) at least one current/voltage source which is connected to the
electrode arrangements in order to produce a current flow through
the electrodes of the electrode arrangements, a galvano-rectifier or a
comparable current/voltage source or a current/voltage source for
producing unipolar or bipolar current pulses being able to be used
as the current/voltage source;

g) at least the one cathodically polarised electrode and at least the one
anodically polarised electrode being mutually screened by at least
the one insulation wall in such a manner that substantially no

electrical current can flow directly between the oppositely polarised

electrodes.



the conposition of the treatnent fluid; the geonetry of the treatnent
device, for exanple the width of the el egtrode spaces in the conveying
direction. By optinmal selection of conbinations of the above-nentioned

par anet er C LG, theat an _be gcontroll.ed.. For_ .exanple,. by
choosi ng gnsgi))%%rﬂt@ ﬁnéﬁg%%ééﬁo{gﬁairﬁg%%ﬁhaﬁof ﬂg_btoe % PEEHRLY _nﬁ?]ee folﬂ_
al ready depowiriadigehabubht "Bt €4cHRE fithagakn tAldiefed heniR a{vlﬂlé.sn%iﬂg' on
process is restricted inthis case. At the sane tine, 1t can be achi eve@ by
appr opr i atmndminted ofthmugh cthiengrbatrhenhatinihearmbt glhidtebosast en ieadthiosne

bath is restricted. In order to inplenent the nethod for etching netal
surfaces SHAFAGaPEFRBECMCHY, ndvlichnl crmpiseRd respsetiyelyasat atleasasongne

di cal | rised and .th t .l t hodi cal | L.arised .

ol cct r ode TR0 e o efissr 68 afdpATaAGERY Gihe aBPeRalis poterises <
, od“antf e e Ee . P

bol a7 st it Then rel SR Aa0 ApPaRelRl piBR R ATt g

material Wwrbhghtr iat worstacs weied fthie etreatmenit ifuitet ahld scd@nedtidchto a
structures are provided with a surface which is insoluble during
el ect r ol yeuerendt/aoliagengoures sextéhatl on theand hpads amderent feves bedweba

formed on conductive foils, fqr exanple tin coating,on copper wth the
met hod an@?h&%@(?ﬂé‘@lgéc@fo@%? oecﬁ%trpaﬁerﬁlil n.am ﬁ&‘?‘f%ﬁgfprPEéﬂ%Weof
t he met ho e ' | in urying th onduct | f Ok |

mcer ol SPRRgg b RAEaL B o B 4l hadd; AR Ehk o € wsrese
have beenygegnbQiciaR Hol RFisBHe At Sdk talp@fiils theh i Baag
mechani cal net hodls, %l}foexalnpl e, rotary brus%es W th ﬁﬁ%ﬂct 2 burrg]"lcgﬁre
renoved. Nealetoreabnmghieodaatdriahiif thige sarectieirel i€l yituateabbepbsitef ¢idth
materials since the foil materials woul d be destroyed by nechani cal -

t r eat ment elepiroges atithessagnettimenet hod and devi ce according to the

i nvention is explained subsequently with reference to Fig. 1 schematic
illustration of the device according to the invention; and Fig. 2 schematic

T Tustratipn ool ffel’ tAG RhénPlof! fige %&Q@Haﬁ‘ig%g&i@gd} LibdG oY ALY be

disposed on both sides of the material. In the case of one-sided treatment,
it is adequate to have electrodes on one side of the material. The
electrodes of a electrode arrangement, which comprises respectively at
least one anodic and at least one cathodic electrode, are disposed in such
a manner that they are orientated on one side of the material and that at

least one insulation wall is disposed between the electrodes.

The electrodes are electrically connected by for example a galvano-rectifier.
If a plurality of electrode arrangements is used then all of the electrode
arrangements can be connected to the same galvano-rectifier. In certain
conditions, it can also be advantageous however to connect the individual
electrode arrangements res.pectively to one galvano-rectifier. The galvano-

rectifiers can be operated as current source or as voltage source.

As a consequence of the fact that an electrically conductive connection
exists by means of a conductive layer to be processed on the structures of
the material, which structures are situated opposite the cathodically

polarised electrode or the anodically polarised electrode at the same time,



A bath container 2 in a treatnent unit 1 is illustrated in Fig. 1 and is
filled up to the level Ni with a suitableé8treatnment fluid FI. Electrically
i nsul ati ngl’Iﬁoi | material Fo with electrically mutually insul ated,

el ect ri cal theseorstmattwess tarectpylgsisédi Fegyt r : t T84 i.d
FI in a horizaontal direction Rl?m or R" bgbgrrgg%%ho%qgﬁﬁdgﬁi e&g%veyldﬁégﬁy
means 3, SURALYES tpdheceslgapriosiasol Asraresulty klamtesshehiicalpirbbosses ARE Qe
two el ectrodes 6, .7.in the bath container 2 which are connected to a
current/ vortage s%turtbgsg. PiaRese| cBiy sdectsical canitadt cof Ithepahatérsal ist het

| ect rod i cal i sed__An insul ati Ll ~ 9 (f le of
oot o redRRE 88 PRIl SRR ENOW ' i Saliisladhes mterial Gprissas
the two ela@tarmdﬁ&ﬁm@m&é%&aﬁ&:{or.e' %ﬁr&%?%rlr&é:}ﬁ )?E{éQ ‘éggixg%é’%%%'t ?%'H‘é??éo

the conveying di regti on. This wall 9 is pre I nt
agai nst t ePPosine Ehis kbiictsade omlithe anatadhs cah de F&AddLash Ld
foil when Ig%assi ngﬁgy. VWhile the foil Fo is being noved past tﬁlz %Fg{é?}%%%s
6, 7, the KT <Rles Ome ofdheotwp ialectrodag ofnthedpantial calll is fornidwe byeghens
4*a, whic -S4 d osite the cathodically polarised el ectrode 6,
and cat hog-ln %gﬁlél itggtiﬁaem?g%? exhy theie ‘FFféPgesthﬂ’H% straippde iarcangementdi ¢
el ectrode Als a rekilt oftthe fek! [ [ past.. the electrodes 6, 7 for
exanpl e in the di rection %@t ,thtgﬁet%l%t%étgﬁ%égﬁggafpﬁp@p&s&%a_cartlhopm:%lly
case, the dredt areganoditalyof pbheisdd Ustddtfods, 1 & 1 iBh! S§9 )
the position shown in Fig. lpso that netal is etche a\/vgéy(l)%{rrlg?nﬁ%e&d two
conduct i veeleetaekytin ecells Tethisghype eigi effedtdd Oalidli pastislEeUsebing S,
on the ot her ﬂaegg, orientated towards the anodically polarised el ectrode 7
and hence SPRIEFLt iroBt 2 polsrendduoltage  feurematfornexamypld Eromomt aaieano-
further elrgefiﬁgghem' cally active redox pairs, hydrogen is generated in this
region 4*k.” I'n summary, metal 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 sinmultaneously in the effective regions of both
opposi t el Thmwlagiviesedge| afc thodastifodnthd . tHd delecd @dco’fﬁiﬁ? 1€ invention

. a

netallised, it nust be transported in the direction R" n this case,
net al | i si f9TRBRFE] doukaever methodsnant] dietidesl reBided lin, theefddspaati ted ¥
ni ght edg%a@%{r{t,eh stru<r:}I8ur es 4 enter into the region of the cathodically

pol ari sed CHRHIT HFOLUGRE 3 rErFet Seveintthe matgiriall toybpdreateskd

el ectrode;d. i t1dr Kk .of ucture 4* 1s situated opposite

t he anodi (1:E7<';1I6Il ;/E%E%F e#l%selggél ?ﬁ%‘?d&%%%%&?%ﬁ%%ﬁ TIEPy. Inghe

thus is pgresestdaset hodiorthlyingFlehheh @t ﬁ@éd%nﬁe ﬁlj?fu ! ’Pﬂ‘% tmé*&-&%f id he
y "pol a edeecFo ¥ so

structure 4* is situated opposite the cathodi cal res

that thisPoduised wishart santasbdiAskl sesult, the dogogitiornof opgLA] e¥peti-ARK
structure .ﬁﬁich S ma%e of .copper as the basic_conductive |ayer, is to’be
treated wtH 't fnSFM BYEF niicEss8n Gan whe cEnpdementsdt ivery opsonommsoakiyl y

an, i e engreofhe APadiomBl bad Bo Bortp dd Mong Sty " hus

deposited on the copper structures. Basically the sanme arrangenent as
described in Fig. 1 is shown in Fig. 2, provided with a bath container 2
with el ecTihgl yeethad wint Rhe dBvicd ecebrding |toi dhEl ihgedEshomBERGRY Makd N
addition to Fi.q. %@ the effect of the electrical field of the el ectrodes 6,
7 on the PBﬁF’_lth i er@%‘&ﬂ%’é@fﬂ: sepetmentalofy elegtrioadly ariwtualit | irSsulated,

| ocated b :odes 6.and 7. Th i 14 4*a and 4*k of th
motal e i aeea e B N hpds GRour S atiloy coShor o positive

potential is produced at the region 4*a, which is situated opposite the
cathodically polarised el ectrode 6 so that this region is polarised
anodi cal | Relativorte thegatéthedsopesposdd for praguce dimtuit %d@it&fhﬂéi&@/fd#e
opposi tel siailuat ed anodical ly Eol arised electrode 7, so that this gl on

is polari HR8dreatyally [instirted noetalaisdandsr witlenbrtish aherstemehus,e
4*K is me | j the electralytic flujd Fl is a netallising bath. At
the sane %?érrerﬁé%ﬁmg%%gil QCWSC%@?@H%%@ ﬁ&'&c’é""eﬁmﬂ% havitihaladrastiegei dwt
structure LyLd ! o t{,n_bath dth .
struct ur egﬂf g%élﬁgg% r@%t?%%gé%( %ﬂago%gg#%és:élﬁéﬁ rg?esdslﬁ‘e@’d.on% 8%@7%‘#1@%5'3,
oxygen i spghnésed elkaafoddie Tirgirequdhy Wit Rthithersl ?ﬁ%tra‘_?lrﬁu ¢ Y g dved
both sol uble and insoluble el ectrodes can be used as el ectrodes. Sol uble

el ect r ode§oFR dhgoraiiadicalpdolarised elecatddes ngaimef lwdnsthasegor ef ol few
again by dissolution the netal used in netallisation in the netallising
solution. Thus, electrodes nade of nmetal, which is to be deposited, are
used. Insoluble electrodes are also inert in the treatnment fluid during the
current flow For exanple, |ead electrodes, platinised titanium el ectrodes,

-, o, o o .



15 current flowin this case between the two el ectrodes, it is advantageous
to dispose at |east one insulation wall ©for instance made of a polyimde
filmwhich is 50 umthick) between the el ectrodes and to nove said wall
very near dagst te drefeer ivibekd.he thnaudldatiban s;dr l3F dhsp in
such a way ?hat t hey contact the rrglltdgﬁrlibgl’ M\A’Agéer% %irg%péfrgatgéggrc%fegh?h?gﬁgﬂ

t he el ect elsicjradeshabacomingatwotrey dimdnp abriteest wiih eehé Y supficed e  be
surfaces of .the terial. As result, an especially good screening of the
anodi ¢ el gtett?@b%‘%‘rad}é ﬁh@%tﬁoabéa@@cp%@@leﬁs antﬁm\?(@altingi tice trmatinent
structure be netallised nust be situated opposite both at |east one

cat hodic and at | east one anodic electrode for electrolytic treatment, the
spaci ng between the el ectrodes, given an established size of the
structures, nust not exceed a specific value. Consequently, atop limt is
al so est aBinahethef eledthededi oknres eleétrode bR dé i i
thunb, it can be assuned that the thickness of %@@Pﬁﬁ%ﬁﬁk@?%?ﬁﬁ%ﬂgéﬁid
cor r espon@PRESHEYL te ccagiprashiemtaeey mhatialdf scheemed dnsisaghoh fitrnsér Ubkdr es
to be netal Lig{éﬂ,.gﬁ}r’ef er ab{ y c_ogl)ari ng the di nmensions respectively in the
conveyi ngSUPPERRHBNY oMQ helEeiTiER] aFUITent hearadlovwss déxeailst ubetwesn h thesedt h

of appr oxj 0oq, ~, i t hi.ckness qf the,insulatjon wall should not
exceed 50&%?%1}%#%3%,[ e gg}-s%ce:leo yngkﬁ%\ﬁefngﬁ}%trﬁ}ae@fe éBr%QW&@ﬁé?ﬁ? AR

i nsul at i cAewakkSiss ottcdsed B§ed: nfiutidIe" sineauhiad i Qfuat ! ) r oy dgd
in addition between the Si ndi gi dual e%dggtsrl(&)lgg g?%ange@ng%t@e@l%s%é& %u(glgoi d
a direct greatent Omly bdum,eradcbedhh%qtd aHesiferftidrihein ehetldQe8 wall is
arrangenents which are di sposed one behind the other. If the material is
not pl ungBEOViAed tistweenatthenopmasitelpupolanserht eleatmutasadh wheh eldwtrotai d

by neans of suitable nozzles, the isolatjon walls can be totally dispensed
with if tﬂgaﬁgﬁrﬁe?gsgi GAZ %E‘Pcﬁ“‘%eﬁr sffgﬁt cBhit achieNedh aisr emdihe delgrtrically

el ectrode AEd : t W c her.. 16 In an alter.natiyve
met hod anglsgfel\?% Svari éir#tg,sqﬁhe e r‘el%\‘dt %gﬁg@%}’géﬁe%ﬁlé@ﬁ 8%“8%?3&8 Hsttﬁ‘in
al so be dasgmsiifigi to $Hehsizevey thBadtrildeures @oobt aptatRll Whild hhehaRhghdes
of the material. In this case, the material itself functions as an

i nsul at i opffert] levebofidba misthet dstmaietaisnedt hkt theeassefodmiatissiraictapesyoh | s
bet ween t he @iectrodes of an g[ gctrode arrangenent can be di spensed with
when t he PREEIEGE FAUREH: iR daenedsm el iameermtencturesTrihe spadiog canl

devi ce vagisanieC | i e. el ectrical l.y conductive regions.on
both si dgéjs%f BF h%gﬁglte'e?}ﬂg "j’%rg‘é‘\gggﬂ r%’?lt ’ébs“f%lt‘lé’& P’."a&i{ e rCﬂE‘F%thPF‘E%mgQPWrHFs
ar r angenepteventedi thbreby ObeB¥@dR! ehé ObphBSitkeasaB sl h -

pl at ed (r:r?_ducgi ve foils }\i/\/ni_ch are functlpgnall na%ne St e.éi%&gg?%sﬁlfo%f
the fact e¢leMilfourrendhpnd hkewisah direbt auntwaitefowf fom ehedd eRlckdode to
conductivg}elcg%er is used on the side situated opposite the functional side,

t he catho BPTH QL LS SRS Eate d@e beatrepéed whtde ds qyipeatede opposite the
conductiv, yar t i.cally polarised el ectrode opposite the

functi ona se?.dgelcﬁ%(;ﬁred%ﬁdﬁgg)%é’%gﬁit nmetal on the conductive structures of
the functional side. At the sane tinme, netal is renoved fromthe oppositely
situated conductive | ayer. An el ectrode arrangenent can extend :
per pendi cTherdptian isladswadvantageshie thiat ety dighnowiesls the Baktpshdferted
transported.in the treatment unit, preferably over the entire treatnent

wi dth of VHEQH G efiGulin toh thremateviali by be nweated twishout ethel elextoaky
The spati@ tensi on .of the el ectrode arrangepents, opserved in conveying

|
di rect i on“O™H I)éc VE i SIHTRP S MTUEHEES; OB nthg;n i BFingr heatedb past dergaged

t reat nent e .ange c for._|ar struct S _on
t he nater?%:e%%ﬁa%ﬁgbgtg ﬁe_?ﬁ{meng,g %ﬁ@f%%g‘ﬁﬁgﬁ gi-g?r(?@g‘{lﬁ?‘fan 8%H§§ g‘?e be
used wheneffeéctitd rgoMAEYOf tHE nsd terfdl WcPBe cBRtEd AR tIRE sRXPbahASHs itPedARRENt

detail with reference to Fig. 1. If the material” Fo i s noved f%omle t to

ri ght (cofivig;i the sbestfi¢ cmrrent loadimg éhether opdtal ilagdr to Hee testited caghbe

edge of a_structure 4* is electropla | onger than the rear regions of the
struct ur eSCIAELY ﬁg‘i}”fp; eé‘tzi‘mpfeeljﬁ’lté’rtlsgﬁ?n%rﬁéckness i s obtained. The

maxi mum t hi ckness of the |ayer depends 17 substantially upon the length
of the el ectrode arrangenent in the conveying direction R', R " and,
further moTee meehod hen€ ahveyd r &€, ' hH t '
di rensi ons of the structur eséﬁgien@éégerée%r?gufgrrelg%PﬁgﬁéEﬁ%,ga%qy.&E%tr{éﬂytm
el ect r odepenacssgenentisctnoplatingt heetdnmg i nexidisitg, st redtigties, 4 tleaning,
conveying direction R', R " result, neasured absolutely, in |arge
differences in layer thickness in the case of a large initial |ayer

t hi ckness. Wen the el ectrode arrangenents have a smaller length in
conveying direction R', R ", the differences in |layer thickness becone

o o - " o M " o, - " Y



18 perpendicular thereto would only be treated in the el ectrode arrangenent
for a short period of tinme. This is due t® the fact that electrolytic
treatment is only possible if the structure is situated at the sane tine
opposi te thetanoti-cald; : | @ at hodi cal | ol ar.i sed el ectrode
of an el ec.trode%?r%%é%%é%%ﬁgqu%%ggﬁc PEF & HF%‘XC,SpWi’ i SFQmPEIC or
ori ent at egtpairgd hedut@rithesChRIBIRAS A5 FRRYE! Q:% c !

el ect r odes, tk{ipés contact tinme is shorgf?;.5 Thegm@r‘gg a r'1”‘i’(ngats\%?'leér‘]fl%t ﬁleso be

el ect r odepsodangémemttheaserfacicsntfaties mateatdle ndmelperyehdgeyi o adésewddien

(a ~ 0 ( 2?5)%2:— The vice according to the invention can al so have a
pl ural i t yTHCRIRAIDIYT KV ERQdRept Anpdis mgastionnddt is wlse possinddar these

confi gur ati on: f. the different el ectrode arrangenents
forming di (ﬁg%%élgpgﬁéﬁééé%g%éh%kgo S Ay @G sefrofimen tﬁngﬁi"Vé 1 ofher
ar r angenefietBodd F@ASExd MHIEX EAdEHsE] rapg Sel i
advant ageous, the angle bfgtbween t he ?a]l gﬁé{) eggrg%a?])ge%eqﬁ?{é gir?c%fnf?%lemlcal
conveyi ngpoocesseison of the material in the treatnment unit being a ~ 90 and
the el ectrode arrangenents bei ng di sposed approxi mately perpendicularly to

each other. Preferably, al ~ 45 (first electrode arrangenent), especially
20 to 70, ,and a secand el ecﬁrode arrangenent), especially 110 to

~ 135 : .

160. In aﬁr“é%%é’ii%lwz W & 18§ methed, on He deiqe agearding teothel inyention
oscillati g?‘ﬂ&g antially parallel to the conveying pl ane.

Furt her rm?%': er%o?g’rglfg'l so be provided a plurality of electrode
arrangenents, which are disposed parallel to each other and adjacent and
have el ectrodes in an extended configuration and insulation walls disposed
respect i vel dapmsidon chthinehmtal taeexrs; and adj acent el ectrodes can be

supplied respectively froma separate current/voltage source. In this case
when for txdfpnelesense0l suriageseyers snade afsmetahwithin a plats tdryfodlefrom t ed

on the insul ated str.f.uctalires of the material. Since the regions of the
structures WHChS&raliGtal: RESXILHNEO RPPHIFT ris8iqr 197 Sxamplesilny Ardgrs &o

19 | onger i t ¢Sl i han, t structures, the thickness
of the net a:}efrg@g?goﬁht a(?ef g&rl}?reéf% &g%rgg e&%tﬁwlﬁgﬁ"h& ePf’gﬁmFﬁle roﬁﬁs@@%
the second &laeeificidbrégiomigenent, which conprises the second el ectrode in
the first arrangement or a third electrode and a further oppositely

pol ari sede elthénnirg by etehing ciordexample dimentembvah of 4 dhyef ofedeveras pm
renoved again frogmthe front regions of the material and, on the rear
structures, FHometheshrface He teqteriedh renoved. Hence to sumup, an

aver agi ng,_ of i ess of the nmetal |ayer on the structures is effected
during tr'eatprrl‘rlalgg elttghﬂig, two el ectrode arrangenents. In order to achieve an
especi al | y wﬁdgiﬂbﬁ%p}nétquﬁﬂg?mgg%%f.h this arrangenent, the current
density on thé structures situateéd opposite’the first el ectrode arrangenent
can be ad¢ usiectrolytic vaidetiohiaid iredappvexohnicthllid Yhueficrs; great as the
current density on the structures situated opposite the second el ectrode

ar r angeneht Ele¢tralytic (gleanine ey ramodist hodcattivslicl mactinte (for axgenple, sbyan

in addition rounded insulation walls. If a plurality of adjacent
el ectrode arentjg%%§h@tm goﬁrgagéé’d?tsﬁxgg‘ég‘?%gﬁl%ﬁgﬁﬁ)MI | s are di sposed between
the el ectgo BRYC : i i i rds. the
conveyi ng plttg%(gfrrbare ggr%ggﬁrsgggg%trﬁ%?éai%%t%ﬁgﬁdg?]%grﬁ?vﬁ\g{]ﬁg%g@urround
t he el ects oddchrelenpingmith elactrolytocialsistancasul ation walls, which are

di sposed between the el ectrodes. These openings can have w dths of various
si zes in ac@idideder proaassesinswhich etapirolytienassisfance imapiventageses.
openi ngs have, regarded in the conveying direction, such a width
respectively that the openings associated with the cathodically polarised

| d | ' ' ] i call
pol at | sed: B ets aGs Hie A Pre- TSt hon 15 Gesoererrpiebapeif i &hRuide,
|'s used, ghint hital beyapetonesanssiedagefdup {dalthckAbiO@r &y pol arised

el ectrodes are greater than the openings associated with the anodically
pol ari sed el ectrodes when the nethod for etching netal surfaces on the
material |sS aPpIie'd. L

The 1ollowing conditions among others can be set for implementing the

method according to the invention:



20 It is achieved with this enbodinent that the current density at the
regi ons, situated opposite the cathodically pol arised el ectrodes, on the
material pieces to be treated is different fromthe current density at the

i 10t hese o 1Pbrermen ool Bo? Witc AT R rBant BORPHAARe T Somhe,

t hese regi omnaterizdtolre spatediis fetaetlf ol yti c processes and to repress
others. Hence, it is possible for exanple to speed up the deposition of
metal rel At i¥he B¢ BE coskipa@ negalli ssol ution of the netal in order also to
deposit netals &Q’a r flitler t hi ckness .on the material in this manner.

Wi le, in®thd% %-aﬁ)éﬁ DREdaELers of dhe gleetoldtin Firogess donaxeanple the
pot enti al atcﬁﬁ"crftecgérgélgfn the material, which is situated opposite the
cathodical ly polarise ’ectrode, is increased, there occurs there as a

conpet i nger s EOMpASiEoHeSOIRORIcb At R fIMRLer (generation of oxygen). As a
result, less metal is dissolved than I's depdsited at the material surfaces

whi ch cor resfion@eometry afiditiec atdatnpat ardetek ef@c ekadesle The waYe! T t8e Of
course true for an application in which netal is etched. In order to
prevent net fleauipsls spareom the coavepiig ditegtinal.ar i sed el ectrodes, these
can be screened with ion-sensitive nenbranes so that el ectrol ytic spaces
are formed which surround the cathodically polarised el ectrodes. If

i on-sensi & ARARr ; " iied | _on.the.cathodically
pol ari sengYgIgt r odegeﬁuasu?) &ﬁgpr%gfrﬁo‘?/lgl té%gﬁo%%ghgaa%(%/n%?u%gﬂlRﬁr@e{QFg‘?rsFor
thi s pur ptse,eléotrobaamteatanent kadi Bal don i's db‘i%n be
di sposed for stripping these el ectrodes, t’?ﬁleleﬁet glgf?ési{re%rﬁg&ég%fo%é{es eéﬂ%
anodi cal | §ppeifier masal depositing dmth iTreese bet effeutedatiaitetto alfeadgadepssited

i ntroduced into.the el ecér de f;alrrangerrﬁnt during production breaks instead
of the mafHRhI 1% PPk 4iFB5H0f Rgajn| singe dhenangtali dissaluticer yortoeskeisi t h

t er nal LORLAY - af hodi cal | | ari sed el gectrodes. Furth :
Tt can ber ool i Ao B e el et ot dbe BREIGRELTRY cal
vol tage apppiregriaee tdleoiekest Ledesciind Maith! B54f ‘Efle mefal YPIOR P chi

I pu e G the

such a way that a unipolar or bipolar current se sequen oWs
el ect r odebatlThe reatdetpdent Fi gures serve to further explain the invention
and show in detail: Fig. 3: a schematic illustration of the construction of

an el ectrode arrangenent; Fig.4: the layer thickness configuration of a
structurepaf beferd 164 IR meht! B 8BS 425527 S Ich?né Ometd s%irfaces on the
material, the material is guided firstly past at least one anodically

polarised and then at least one cathodically polarised electrode.

The method and the device can be used for metallising. For this purpose,
the material is guided firstly past at least one cathodically polarised and
then at least one anodically polarised electrode. Preferably, material with
structures is used for electrolytic metallising, which structures are
provided with a surface which is insoluble during electrolytic metallising.
For example, final layers made of metal can be formed on conductive foils,

for example a tin coating on copper with the method and the device

according to the invention.

A further application of the method and the device consists in deburring
the conductive foil material after boring by means of electrolytic etching.

To date, devices have been used to deburr printed circuit boards which are



Fig. 5 a schematic illustration of two el ectrodes of an el ectrode
arrangenent; Fig. 6: a schematic illustri@ion of a plurality of el ectrodes
whi ch are associated with various el ectrode arrangenents; Fig. 7: a special
arr angenemased j r [ nt s, along a cpnveyi.n

route for the %@?gﬁ%@%ﬁg%ﬁéﬁoﬁg%ﬁégﬁ%% i%lfygg’flsﬁg%’%ftﬁo‘ﬁaﬂ? gﬁﬁh a
conti nnoudraysiserembivgd. 8Mechaiaal vh@Mdels 8f thawbé tareFbAtirdly Al %1%'
section throygh a continnous systemin which the ertal 1st anspor%e in
a hori zont@r fbmeiarialsminae;thrifgil materaly woulildw déserofetl byirhbclkanpRal
structureﬁ{artd a Proj ection of the electrodes froma plurality of electrode
arrangene %an&?% 11: a further special arrangenent of a plurality of

el ectrode arrangenents al ong the conveying route for the material in a
continnous system Fig. 12: a schematic illustration of a reel-to-reel unit

for el ect Mhleytprénéipteat o RheOtndtdiod EHE dlice Aﬁbc%frg‘rfﬁgoét? e %fl%ﬁﬁ% is

according to Figs. 1 and 2 is emnently suitable reating lrarge netal
st r uct ur esxpitisedesigbseqientiy velthaefadeseito conveyi ng direction deternines,
together with the conveying rate, the duration of the electrolytic
treatment with an el ectrode arrangenent. In 22 the case of large

structures..to,be treated l.ar | ectrode Jength in conveying direction
is chosen?‘l%‘t 1/ cast ﬁcﬁf‘eﬁﬁ?ﬁc c}ﬁﬁg&aﬁg’r’c RE the sievicqiaceerdingnty thednveation f
care is taken by neans of appropriate process paraneters that the treatnent
effect achieved firstly at the first electrode is not reversed again or at

| east not Fégt2rely ByhentatideNtstiatidit of 860 HH P 'b?(ﬂﬁe%eﬂ@oélé'&;d'rﬂgrﬁ%

arrangenent, then a plurality of electrode arrangenments according to

i nvention can be di $pdbednyentiessi vely in conveying direction, i.e. a foil
is guided past a plurality of electrode arrangenents successively. The
respective treatnent results, which are achieved with the individual

I d : I ._The | f th | ectrod ,
ar T angemoh 22 P SRR 564 BeBBienk oL Augrisatea T s Lrangris ed

t t t i ; ' | : L iy, b . t
21 S0 bo Ses ea Lo B et & YLty A8atRnt B Bl Bl Ol be

chosen t ofdié materisipbo dvitly| elegtriail Br miRRIB, IHQAbIEd! cRetEeARY o @qsiived.

It is al vvaﬁg’la prerequisite that the treatnent outconme is not” reversed

agai n by SHRGREEBRCHi iFeIgridads tarmgh ethe ttreatenent dfiuid &t inde Aoramgeednt .
r shou] d not be renoved again

F , X! ited ..l
when' paseiiy HTRICHIE Betheane i 5LisaPle Folucing moses nouse eader of

very smal bxstimiet tyiRSs : e . t_of the.edge regions. of
structur esxto %e treatsed,%{lgﬁ%ér gng%?%é{é{rgas tghaél%e]:‘&&?lgag?dhsrét Wu’br
| ast |y, ctinesbath tbrtdimee.2 Hohkiteare iddefecte@d@ear @gire E‘ﬁéﬁ@ﬁﬁ%@ @é\%’fbebg.
el ectrolytjcally treated in as uniforma manner as possible. For this

pur pose, tRE sdsatredei by ist ceshedicablye naasisedel tut relebtmidenl T y ahopipeslly el v
directed" reaciions [for_ex | e metalliging, stripping) in the electrode
arr angeneﬁf)?%ﬂé% t aré}%t &S% W lus?’ed?%\ﬁd?ﬂ-f&@@,f‘ou%ﬁ yplaggich matesialicés t o
Fig. 3, tRespdyed bekk Ol14L4 t of _even phe snuallest
struct ures (F\}/Ivi dth O. 18%@6:?&3{35401%{:%’%&%%’ 7oRhaleBthd HE ST eléthodes
from each other electrically, transversely relative to the conveying
direction. This wall 9 is preferably introduced so tightly against the film
Fo that said wall contacts or at least reaches up to said foil when passing

by.

While the foil Fo is being moved past the electrodes 6, 7, the structures 4*
are polarised, and indeed anodically in the regions 4*,, which are situated
opposite the cathodically polarised electrode 6, and cathodically in the

regions 4*x, which are situated opposite the anodic electrode 7.



23 In Fig. 3, an arrangenent with two el ectrode arrangenents i s reproduced
whi ch have respectively anodically and c&Bhodically pol ari sed el ectrodes
6', 77, 6", 7". Afoil Fo with the structures 4, for exanple conductive
track strUudttheefoinBdesqfuiclepPgast tise @H@RsHdEC Vs Lans:R .
through a not-shown el ectrol y?i c fluid. A tE% n bZFflﬁ)?iés usg(ijé ﬁ%g@%%%l e
as el ect r Ry Heen (thedstrthturest hedemthydpdhatiisedse) eeé 168eSgfn 46, oRfKe
screened b%t i on-se2§|.t| ve dja hrg&ms_ 5 fromthe surrounding electrolytic
space. As SHHELWTE #71lged ilyi pelasised im the positédre showtesn@ig. 6" sé thatt he
el ectrol ytJ Ld_J evented. Insulation walls 9 or 9" are |ocated
respect i veljlrﬂ%t%ﬂ(a'{f %/eeén&{% SN, 85%& ' Caﬁﬁuﬁﬂvsr tracky sdrpetursn | Aael dghon
wal | 17 i sre@igRopgdopehiesy « eLectrgde angenents. The di aphragns
S can al so be di spensed wi taﬁﬁgﬁ{%rﬁl gg’cglsle&gq ﬁ?‘%ﬁ%’cgﬁe?{%@dgw‘g%gg
el ect r odesth® an6dicaldy padahisedt sleppodel 7 AR IHEMdeOid hEBAtiY pddy egp4
are netallised in-the first_electrode arrangenent 1| n \%ﬁ?chgﬁhébgﬁ% r'oggs
6' and 7' ‘@eetrestment IndaFt eontains nohfurfthet déetrothentitaligtddtie feddL

gui ded past_.the.el gctrode arranger&nt fromleft to right, the right edge of |
the structRfPEY ANATOZER; &t Esqeratech IRoHysr reging 5t o elusomartyytinetal is
reaction t 0 t he _deposited quantity of netal, and
hence the tﬁl gidr}l‘gsé&%?V?%g?%e gﬁysg’e‘*&uﬁs 8r ejgilé?r p?ﬂ%’?fﬁ‘élfgf:ﬂﬁtlpéﬁe@ BdgtRe 1 n
order to cuEecwsahesiigleeaftudtir®adt idro ' i9fsipakanee i the foil Fo
i's guided past the secgond el ectrrode arrr gﬁgtec;r}rgtdsgf éér) %‘%@gﬁ% tRr ﬁﬂﬁ%‘%e
first el ectirudéaneoanhenent the neffbttivar regiensent, bbil SRPHRMEE O o%jé}?ged
cat hodi cal IX ol.ari sed el ectrode 6" and of the anodically polarise

el ect r ode Sfoctredes g86 el ative to the polarity of the electrodes 6 and

7" in the first electrode arrangenent so that the left edge of the
structures 4 respectively is subjected for a longer tine to the

el ect rochggalfof] j - afif electrode 7. than the .,
respective ri gh(t) gtlcgﬁ E#ﬁ”fﬁ%ﬁ%‘%@g?%‘ﬁ%ﬁ%&#&%‘é i the é@;‘ﬁﬁﬁ?%l '
pol ari sed Inhidtis pesss, g rhd@ 1 sid0Bhgalid | 3¢ itBefngd i i's
subjected for a longer tine tgig?he arﬁogji's%arﬁéactl on trﬁggh?%g‘ﬁefptq{)%ld’g:ﬁg
24 the strespeetvely sighthadges oft the stasetureet4l erterpirgbetiad IrkgicH ethe

again on the ri,ght. edge, As result. a substantially uniformly thin |ayer
of tinis C@E‘BBQ?"E%B{ gﬂl%‘fr uelectradlencd uangr stheod imtoh thee rhgiqn o6f t tie

di agram i | i i bt ai,ned, nmet. | ayer thickness dis .
reproduce e{jscgga'ﬁﬁr%f%{ns%g E{é%goqoéﬁzm ggtggllg]caﬁayrg%# fhkhe sEature 4 io be
coat ed. ThiifuateddopBoMite MR AHY W Ezrfs%’adi i at, t.he rrent. in

t he second el ectrodé arrangenent ilgé%:gl ?Bas gr ea??é“g&slolﬁg ?h fﬁ%tp%?lé@t"r ode

ar r angeneshowa intéig. tlhenduinents polirised cthoditaty. @heRkGrhet 8RG1d Ofke
(nmetal di i%tgl ution metal deposition) is close to 100% The |ayer thickness
di stri but I, PRRF ch'ac & Hae nelasigtate A1 ds sitvated wopposite hthee quahsditally

t hrough t L: e.arra it, 1s designated by the curve |I. On
the loft Opiatistl, BEHOdETorMe VT Rhie metuol pblSed Heedicailie. bieor
deposi t edexafhbe an i = . hayer i.ckpess D is

achi eved. ’eTva %r ogeggggl{detlg)g pi ace S&ﬂéﬁésﬁ‘&"‘t %e nslé?(?napeqoé’&erroﬁ% the
arr angenemasiatcarductive lagge, is nopbecréaRdORith tah arohs LeRfsinkeBatagt i al

process, di s,ph?ayed by curve Il). Thus, the layer thickness D2 i's achi eved
in this r ¥grGH ConRtaiag Hndens, thenaenlycexygenyingentrdtedr emuhedeft paftedtd ght
edge (part] process i.spl by, curve [11). Thus, the layer thickness
at this |t8<'I§a |o£nt | S%P’é%lg‘éedcﬁilgﬁ?ﬁ%rﬁéﬂn@ tah-isrsleppsjted grothemight part

i nter nedi atg rRELARS d&h C ;1 i ve substantially a |ayer
t hi ckness o? d = D/2}£ﬂ1l‘he ?gghf'ltléi %@%&lﬁ/ée&ﬁ%q‘hﬁ%%k%is%er u%c?lﬁfﬁﬁ'on is
indicated in curve IV. By optimsing the treatnment bath, the netallisation

can be inproved even further: by using a bath for netal deposition, which
does notn%@rﬁw Yrdhgl samnesarnarigement gs ateseribed: al Fligy erist sheknessFgan be

achi eved in t%t? : bg tgi?é case, the gurr nts of the first and of the
second el &&PY SPHA Ry Rttt CRmtaing fwgguﬁllecl'aﬁobétlc Thaid ilve The leradvef i n
Fig. 4 coigpg) ol Bl pth the. cl.ssa since t [ .

di ssol vedﬂ%ﬁgﬁzfs oc?%%lgaatt %@ﬁn&s%agﬁlﬁgggoﬁg'l a&gre qr}gecgfﬁfgth;e%eﬁm@; i's
constant _giefd offttiet slodtraued 8¢9 6h RGPS isSiditoliced LGy, An
further sinplification of the arrangenent according to FIg. I'S athieved
in that thesekatiomiwalkdl ondovatdd bhewetecheoslestrodes® did 7 Thregioas
conbined so as to formone region with one electrode. In this case, two
current/vol tage sources are also required to supply current to the

el ectrodes with which the different currents to both partial electrode
arrangenments, conprising the electrode 6' and the electrode 7', 7", on the

- o T — - o T ~1n - I



26 electrolytic treatnment of small structures, when | arge openings 12a and
12k are chosen, is irregular. As can al sb4be detected in Fig. 5, the

el ectrol ytic‘lf(‘:kegmlgd FI is fed into the el ectrode arrangenents from above
(shown by éis dBrthe Tstatlicestmanhess Gak £686LE

because of .the high flowrate, In Fig. 6 there is Sh%?@éﬁ?t&?{ﬁéé?@ﬁ?&lﬁ?
ar r angemenft B¥I6r BPSiGiVEcPeisatialvisrpiashnaid bt ahel regibnt 4*.ofwhitiaterituated
el ect rodes ' are connected to the

: " . Th . d 6, 7', T
current/ voPEBBétE ogl?%ega O,e lgacltbr’ 1(‘) les%ﬁipleée%fépdén@r && ithasr this| megioat iisn
I1s 9 : . foil .F b di
hoved i coaddiRE QubhiRey, UmbiE RkEANTE dlehiia) ot d 68 fke: ragion

el ectrol yt &ty bpatrsoppbsilyssitnteitahbaisl Qﬂﬁse [ fkt?é/ e 12a,
12k, which are ori enItjg‘tjed ?,zwar ds the c%)nvgyc/#){r)lg p acﬁgleacrgr ar Z’%@r%%g@vst he
i nsul at i onregibhs 19. pPleseedpeathogicAlBa, 12k thee illhistidtbar eitasbd@entAtha '
result, current densitjes of different size are set and hence al so

different PEHEHHFGI%kalS mtaligpdomhen the electtndytioi fluith Rihisch mretaHidingt ed

ite t ' 12k. In the.situati foil F i ded
ot et al PRy oot B8 s GRS, adh Ahiaic ibarsadpbaniblonest the Gmodinelly

fol | ow ng ghld+rddPRtAKd .4hs t -t hat_the .openin k on
t he cat h_odllscal |y polgétiﬁt?gg aél ec'?fr ggglgéé?és%yntg(reldelﬁ&t ﬁi\ﬁstéhetu_bptéeﬁ?’nﬁn%z 10N
the anodi cairiytnotsri assineddeof @@ppér, BoPheRes ot dRBLIVERNS Ih Y30 PEARE @
hi gher potential is set at the regions 4*a situated opposite tthe ’
cat hodi cal PXygR5 8 gerdrafedcat doerdgiohat,i s set at the regions 4*k of the

treated region 4*, which regions are situated opposite the anodically
pol ari sed el ectrodes 7', 7". Consequently, the conpeting oxygen generation

will take plgas I (tion to al di.ssol uti.,on, ring the anodic
parti al pr%cessg ﬁiﬁé%gbﬂ}gé&%&ntpﬁc%%e %8&}?@9@%&{@9}@@@ "élI%EETﬂd@éeC%nso
that | ess petakedSakeBR@Ehddy.t hi i * a t . of .netal
deposited in thg rggi on 4* kc%é%l'n ?E%ﬁggy%%&rnggég ?ﬁ%gﬁoﬁg“)’# u%‘l%lcg‘r r’i@d.the 27

In Fig. 7,metsiisinglmathedgenento etfornplagaih ity defsciliehy gle mRét-ANSIE ML S
18 al ong the gjgnveyi ng line for the material in a continnous systemis

r epr oducedTichapisatian &y thenaesallising sobuon. 6Thus, eléttrodes eade rdngerant
of Fig. 1 Lcally.illustrated hy the continuous and broken
strai ght I‘?hg%ﬁqgﬁcga %‘F ecgetpr%d@daﬁrﬁnﬁ%‘gnt nguﬁfeee adeyREe Rl dgentaliny
in the conyugyi i i " cxresponding, length in the
electrolytic E{}éﬁtﬁiéﬂhﬁgﬁ%%ﬁ;&%@%@ "1 osre%\g’g?pg??ﬁ?a%o%eﬁ@ﬂqsng a

part of thplaginitedeinitine sledteodas, tieahrirh’ 6AtrashleHeRES) elé&r(%&@@tc@i@é
tinme is si‘%nifjc ntly increased. If the electrolytic unit has for exanple a
| engt h of thoiridizeg oxide ¢em e used. m then, in the illustrated arr angenent

with four glectro rranggnents. 18, there resujts an increase in treatnment

tinme of 14‘3%‘*‘5@0&\“% gQquena{%éls@éls roF{G&ﬁrC&mv@qt@H@ﬂmgothan a

el ectrode : I sul.ts._hence @a.treatnent tj of

appr oxi natlgi:é;g 17 s§25 a’él‘? %g%%ﬁr\ggg}ﬁ %nge;agt L&bsf 1%0}188aarrp B USiDg; ﬁ?iﬁ an

average deposdically polarfrd elebtiodesathé MetAVidnOhre Qur prl%'ﬁgb t£§s+ﬁ%{‘%n
0.6 ~, a%luralyof

t hi ckness of deposited copper is approximtely O.
el ect r odesCfi thesgeglecgradesat Qrarthieadthrerghand, df inbelubie egleetrodeBedrd hsetayer
thickness pultiplies with the nunber of electrodes. A continnous system 1
is illust A%y tﬁ?\ IEEE%I'Y: IORS; Mystgoe supplemsmited ¢itherdy separats mudditivn of
this case : cyl rnders and. .held vertically. .T trip Fo is
intr oducedg Llﬂl;t\%gf&g&g%n lg%llrsfe(%g )Z)r}f"arsﬁrﬂ'?r?eﬂ%? G%YI%%QSSE’B%QPHZ&@%&#%&* he
treat ment jBatiSed fiar wedeRn | Lj ‘] | g i = i S .S tion i s
continuously withdrawn fro%tfﬂh con%’g{??elégcgvgg ﬁ%a%%ﬁ@ronaa-[gﬁﬁlﬁ gli%vffé ox
sui tabl e ppgie) iwleh2fomn dhrgutdnthiaedr it f ithéeillidthdaefahe SA dheolddlseO hr S
fed back into lt*’h% container. In addition, air can be introduced via a

i AFEReOT BROENGRRFEd0R pabrigesontainad inuheut@pper bathdie sol ution

pi pel i ne

FI. In Fig. 8b, the unit 1 shown in Fig. 8a is reproduced in a plan view,
the fittings only being illustrated in part. The foil strip Fo is guided in
28 In a further variant of the method and device, the electrodes can be

disposed in an electrode arrangement in such a way that they are

orientated on only one side of the material. In order to avoid a direct



conveying direction Ri. The treatnment fluid FI is situated internally of
the container 2, in this case a solution®hich is suitable for electrolytic
etching. The strip Fo is introduced via the opening 24 and through squeeze

rollers 2eurhént floes GOk Rake HAULACIHE o SANEELACL Ol £ 8y %r}g%ghhrzé’“?ﬂe

the opening 27 once again out of the contal ner

strip Fo idisposcied lbgstreaesinsfulativhawbdl @or destaheeembse3of é%ol f&ﬁfﬂ%%

rollers or cylinders. In the container 2, there is a plurality of electrode
arr angerreﬁ‘fl'élc eR Bk tbi@ﬁob@@@mdbss&leemdaachm tbatovei skdd whilt ery
conveyi ng_pl an‘iQ {hr t he st r| sai d el ectrode arran%errent s being forned
respect i vEISHT T ARSI al begeﬁyﬂae@a whlds are qusfagaplpdismised in sumhd

o BoRayotenthdy SORIAEEInd malerielwhien Pma&%%r%ﬁgﬁgﬁﬂéem
films 16 mazholweebaﬂwzbtm@mgfﬁqeggg#%klhéﬂgdﬁéc@fﬁﬁ LB ol CAtelcgld

the individual electrode spaces fT er 1n ey con

mat er| aI §h¢fmaisrwhen Amssiregultheant espedially Theo¢! &Gkendas &' théi '‘an&dic
are connected to a gal vano-rectifier 8,

connectl oﬁ?%toenércgnéaq%@@ﬁmmdcne achggmed.n Fig. 8b to the
rectifier not being illustrated. Each el ectrode arrangenent can al so be
supplied fromseparate rectifiers. V\hen the strip Fo is guided for exanple

first pasgigfe %'i‘ﬁ%]lcsﬂ'ubfup%lsafd Be ]tsegdll%l]%tq% &B&Qaﬁ‘t 5 cat th{;a]-(f ady

pol ari sed el ectro metal 1s elec

hor i zont aleasti torfeorcaghedic OhMHi @tt 'lé%?étm%iﬁe Anddt! cll[#ﬁ ! ed
in lateral section. The contai ner cont ai ns t({te tF?&Fn‘%Hn%FqPM (54 .S”ﬁl%e
foil Fo ttragémentaitbe Spacgn'gdmtm reredddtyodes, tdieert bentsRmlishled sizElofpast
the el ectr,ode arrangenents in conv@il ng direction Ri. The el ectrode

ar r angenehts SEFR¢LRScHHpst Bet ,eggg 16 Sfegqifie alhael Corsequeindly, setbp limit

7 ec”"de%ﬁls Estallishsd; fgﬁa@vfe?&c siedsdt e dns ﬁféjtme;{%ﬁﬁﬁ&io{ ridg of
T [ SR, itrba‘ﬂ-f‘bﬁhaéh sea ﬂqu%ﬂéﬂ%%kﬂ‘égs |h§hlﬁara}t%r9 %?gﬁ’é’éﬁaodes

insulation rollers 28 wit ps are use

6', 6", 6torrespond’’ at 7tnost" 'to appﬁd;@ﬂiaﬁtél@h lQé.lE‘ebf ﬂ'i@téi‘térf&oh“?f' ghEon
rollers 28, insulation walls 9 with seal filns 16 can al so be use I'nthe
ri ght par §t1'é¥CthS 90 abﬁ almetallisede prefedabint campazingngesentinandibas

el ectrodes_ 6" tive to the jnsu atlon walls 9 and seal filnms 16 is

illustrat E%qucﬁ“f—gl% 1n1 € C‘H‘&Wge\ﬁ”iﬂcué’nf & thep materialysilnathe ewsewihas

t al thicei wih ded t h | st
EnSEt ?uctsﬁfgs not §Iésh::)wn Oa\?\h“%gﬁéare @%hnect%%lfrﬁyé e o\tﬂcﬁlku1 gg’ﬁss rfﬁ}ures
This foi I1rBu1aaimrbeWal’le@h©dﬂa0thXé%%&iiS‘Oa;dHP“ 2aNtRe &éé &Vt&aﬂga%er
o

plunged into the treatment fluid and bei ng gui ded past t e elec

ar r angenestrsictuces,diorgespohtimglyvenhiiaguldien A% SREARI Be s, t he

el ectrode arrangerrents are illustrated here in projection on the foil Fo.
The anodi E8rtRenolnulatigne| wellsodwan 7bar rovidedt airedadditidre betwesnr eHe

e or: entPRRR PRERGHS %%ﬁgarrﬁ%é%??mi %Eé’rdhi%'a%ﬁ%%e&éﬁéﬁéﬁé i

are desig y astle] ed bet

el ect rodegéigegenrg %hé\Tﬁ%aé i nsu ?éatl onM?r 5@ Aot th "1‘1%%?‘?18\{“}@% B’Thlgharaeeonl y
i ndi cat eddispasied ohe¢ behiatitbe ofhdrd. 9. 10, this detail .concerning a section
representation through the plane of projection of the Figure. , The

mat eri al pi ece is guided in one of the conveying directions R' and R "

The sacri &[l Lmég‘?l .0ns 29, ich afe made of netal, are continuously

gui ded past ilSaPPl Paings éﬁt%lté’@t trradmesitaHuid hbiat deroughts hved.
The structiy | 1.i se si nc hey are

h th t
gui ded past ?%e e ec t?’?ogesd% eeartgsaﬁ Sb‘tt ¢§1°§F]re§mt§€ﬁéﬁ?1 ion pallsocatp) e
for a netsé tbealde d‘i'@;ﬁ’éﬁsé&%l‘fﬁ'ﬁ It!hb Q}ﬁﬂeﬁé s ev?l‘i’lchh d'Ri 3bnts My ‘{‘%} ¢Ret he

structured regions are nade. urt erre device according to
t he i nveninidimdwali ¢leotrodesedb $mluemme daldonthot Hith eddh othermaterial is

gui ded past the el ectrode arrangenents in conveying direction R, said

el ectrode arrangenents conprising respectively extended electrodes 6', 6",
6", ... and 7", 7", 7", ... The electrode arrangenents with the

el ectrodes forman angle al or an angle a2 relative to the conveying
direction R. As a result, the effect of the treatnent tinme of structures
which are orientated differently relative to the conveying direction R is
conpensated for. Since, in the case of conductive foils, the conductive
tracks usually extend parallel or perpendicular to a |lateral edge of the
f0|Is and hence paraIIeI or perpendlcular to the conveylng d|rect|on R, a

e T



A further treatnment unit 1 is schematically illustrated in Fig. 12 in which
long foil strips Fo can be electrolyticalby treated. Units 1 of this type
a.re designated as reel-to-reel units. The strip Fo is unwound froma first

rol ler 15' Invairchlteenstiveasethsd ehdl A6¥ick e {Hid t?:%@l@cﬁ&%e%ngf ugl%lcﬁrrg e @

second roller 15" when the strip is transported roug e uni

conveyi ng @rrastgdrpanRiican Weenbe fdisposdd iffGuch & MBIPEHA L EhEN Le0bribAea 14y
1in convegi nc% tdi rection Ri", the roller 15" serves to unwind the strip and
the rol I er Op. Gfterentsides pf thematerigl Fénshie case nthe gnatetialr tseld functions

Furth t it 1 ' t ai 2 in which
treatmont £ ara e Ml Betwaed s ¢ BERodes guhan theaueluimaisiost

defl ecti onwhdls! ebswedd t Blhe e@fe%é}cfslgsét hes (s:a(}%gié;c%oéﬁi %’g_hgla[g(g)%{egts gar?a\geng

no el ectrical function, and sal ripi

mul ti pli ci dispensedevtittogehen thegaseRba | 6Bt GRHERA @@9@& hye i
es b 28+ y&gotf ri seghél xlé'%a[tr@n

cathodically polarised el ectrode 6 and an anodical ode” 7.
The 31 chbkodrethed podadesint oleeizttodan bearapplal grhkad the eRcteidiihe

anodi cal ly (S)ol arj.sed el.ectrod St& by, "nmf'. In the present case, the
el ect r ode SPPIARGENE Megions %HIQRP i sisleseatl dheomatsuial sare ebniestedr tq eBoh | f

both surf f : Shi) P .are_to be treated, .there _nust be el ectrode
arr angemﬁ?@%rgceé%%%l%%wbot m? dBE gyt H§u|sé’f'ian§esf?1i pEXanpde t fom thre an
el ectrode gepam@eIFestt tHy i, 3F j i i st sai d.el ectrode
arrangenent is ill ust%&;de }%F\h%éé eéflt%i e?eri\@k?g‘.’é?Qggfggg%}g%{(?df%%lwafon

pol ari sed ehecidedeAs a sesaltaoftied fhsothith foraeshak! hapekal iv | de
7 by an insulation wall 9. 32 Reference synbols:” 1ltreat rrlent iﬁ'ﬁi fEZ‘ﬁgtBL&

cont ai ner ¥jirfase glesksigalio conductivel layer és tmedroAnthealside sttuateidibppositihe
foil mater,j Fo4xtreat e al li trycture 44*aanodically treated

metal lic s"]th?éué‘t‘ﬁF‘éwﬁlﬁjl @&?E‘S%F c%tﬁ?aﬁag%’t Ee?%véﬁ%dml@ctgpd@c@@nebe disposed
45di aphr agsPpodite fhis SontRidRA | sed electrodes7,. 7', 1",

7" anodi cal y0 po(le ar ilgegoeqﬁ%t r odg%ié,lyéﬁ,)& gWsr TR0 t Rfyarised lectrode

sour ces9i nppasitetheafidOteniodide spanati ¥0aEE0SRAGEI2PRE IR g{)ﬂggﬁggﬁ y

el ectrode arrangenent to the bath container 12kopening to the ¢

pol ari sed ¥rueturaseadthpfunogonal side. aAv the aklnye pivha| hs&@l is removed from

el ectrodel3i nsul at | ateral wall of the el ectrode arrangenent 14i nsul ating
| ateral wa CBPP?W@Q& SlvatgbcanduptEedaYers' | 15"storage rollers for

wi ndi ng/ unwi nding foil strips Fol6seal filml7insulation wall between two

el ectrode arrangenent s18el ectrode arrangenent 20el ectrol ytic

|r |O |n|e§ rlpurrpQﬁfd'lééﬁ-baéaéfraﬂg@ﬁiéf?t‘léélﬁ et ORE PHPRAUINGRE Ty b2 JBRSEINFES $he
direction in which the material is transported in the treatment unit,
preferably over the entire treatment width of the plane in which the
conveying line for the material extends. 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 large structures on the material. 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 Fo is moved from left to right (conveying direction Ri"; case:
electroplating), the lading right edge of a structure 4* is elebtroplated
longer than the rear regions of the structure. As a result, an irregular

layer thickness is obtained. The maximum thickness of the layer depends



33 27o0utl et openi ng28i nsul ation roller29sacrificial region30structured
regi onFosheet/foil material pieceRi, R'17Ri "conveying directionFl,
treatnment fluidSrflow direction of the treatment fluid F1 34 Cainms: 1.
Met hod forsebetdtiwhNyi eigoreati@ente el gctiyiac u i.nsyl at ed,
electrically conduct_ji’veﬁs({ ruct uregg(tzll) cg?\ tglgr ?éé%%ggg%: (aasliljéé{lg?%‘aﬁq%y ' the
i nsul at i ngCPBYEYimgt @ireationmRy, Ri'nantj flirtheeniaie UBbrethelconveyirdd rhfe, the
unl oaded froma store.( 15 5"): b) is then transported on a conveyi ng
line t hr ouGATETY S5PSEY: B tt%(el)dll@f?dlsé@’@ﬁgﬁf thiee séyctiures oAt aict contéying

t reat ment | Fl)r ©) dyr] ransportation, is guided past at |east o
el ectrode gir#gﬁggnggf ,ﬁl\))\,hi g‘ﬁ)rgrer%ﬁq §RQC (HIBBEFMALY and aalsthensame time,

cat hodi cal longpos@ictage ! ¢ctiﬁoq%1{‘,@h/(i) gg?]]Iey i t ggne nogéﬁcﬁl(gtljg %S%}:{iﬁzie

el ectrode (7), at |east the one cat ari sed el

| east the @heolartolyi,cial lgrgeokitiféreattes! e 1apate thidkhals gn bIHLGAL | 8 cOM ARt
with the treatpent fluid (FI) and being connected to a current?vo tage

source (8)rdHal fayer, thipknass. f Volen ttheoalpcttdde elreatgatients have) aasthdiie
el ectrical %gg@nductive strugtures (4), furthernore the electrodes (6, 7)

of an el ect H CRNYENR BETTHPRI Bhofde e sdidlerenaesrior layest thicdynemse
[ t at ' f i al F d_at t [ | ati

vl 1 (6) FoigruRetEn” Al BBl Brac PhnalSfiefen) We Rireqdoranakiy

| oaded backineer Sioassofr thd ¥¥ctrdde ) arrangdiet %%ﬁaa&_ﬂf:?%gg-é’itg Zdl(g%%%eéid to,

characterised in that at | east the one i'nsulation

such a marmeguirdmenitt dontlex tcasthef Hhtefihakt (CoRldubitivedrd F1ANEPAERRdsOor
t hrough the treatnent unit 1) or that it at |east reaches directly up

the mat er i&faMPS 0.5 mpp 8t condiunjive travksobf Seppr evidthpghellshgsh of
characteriged in that the material (Fo) is guided successively past at
| east two BCREFHPSeTramgemerts should be in the sub-millimetre region.

In order to multiply the effect of the method, at least two electrode

arrangements can be provided in one treatment unit and the material can

ne

d
at

to

be guided past said electrode arrangements successively. 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 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.

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 o = 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



35 4. Method according to one of the preceding clains, characterised in
that the electrodes (6, 7) have an extend& configuration and are disposed
substantially parallel to a plane in which the material (Fo) is

t r anspor t egerpendieuiiad tiaefab ki ' 5 rd i t_tde

el ectrodesﬂ( 611,je 7) extend appr02?}%?51%a%t\glnéfeaft%ga%ﬁt&ltlgeélémgg-toﬁ%o%'prtaer{ééement
mat eri al (fw) aastiostimariod i of Itimeer peMHis Ukaduieo tb endli f-26t 198t (Reltidivtic
whi ch t he terial (Fo) is transported. 6. Method according to claim4,
characteri g%&tmntthlét opke rassibleoifethe estruptiiny s ssitaatick =t th80sdmet bigne
di rection L) od i terial (Fo),is transported. 7. Method
according é@aéﬁfégo t%@O%ﬁ%&&gpﬂ&xﬁeﬁ ﬁé@d Eﬁﬁr%p&‘i@%ﬂy ipplemiged giectrode
mat eri al (&P)anh SelpetrdRRe t e de-arrangenents w.t.h

el ectrodes (6, 7) i@n an gﬁéﬂggﬁ{%@ﬁfigﬁféﬁ%o%%gghgfe%éa&bl&ﬁ’ (Bhieh gre
di ff erent efientatede parcdlefenenthel @ledtreddi fd}@é_ﬁgénﬁlﬂy esnd o g}g:edi [&Chian
(R') inwhich the material (Fo) is transported. 8. Method according to one
of the preelésgtripgies) athis, centacictine sisd shorthatThéerederstr aggsicsd wHenatge
noved in an oscillating manner substantially parallel to the plane in which
the mat er | SIECHIOE AUTATTEERABAFS 88° WientatRsdpacelrdingheoconveping kérection
pr ecedi ng ngidm(,i_ mr acterised in that the el ectrode arrangenents are
surrounded by 1nsulation walls ( 13, 14), in that openings ( 12k, 12a) to
the el ectrode arrangenents, which openings are orientated towards the
surfaces of the material (Fo), are formed by the insulation walls (13, 14)
and i nsul aThenlewidd acé@dinghtiocth A irered sk 3 ).
and in that 36 these o eﬁ?ﬁgs ( 12k, 12?)%§|1 gﬁ%ﬁﬁ%ﬁ%%?@%ﬁ%?ﬁg&&%dg
direction mangemretSrvae@leicmqpssm hnaextaltded behfiggaeipel)i s elect?bédes

whi ch are cigted with the cathodically polarised el ectrodes (6), are
smal ler th %ﬁﬁeg{fféﬁ%g‘?tle@@ﬁlﬁ aprRgemeats shyoing different renglesditeathey

conveying direction. In particular, an arrangement of at least two

extended electrode arrangements is advantageous, the angle between the
electrode arrangements and the conveying direction of the material in the
treatment unit being o = 90° and the electrode arrangements being
disposed approximately perpendicularly to each other. Preferably, a; = 45°
(first electrode arrangement), especially 20° to 70°, and az = 135° (second

electrode arrangement), 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. Since the regions of

the structures which are at the front during transportation are situated for



: : : - |

olarised electrodes (7), when the nethod is applied for depositing neta
gn the material (Fo), or that the opening9 ( 12k), which are associ ated
with the cathodically polarised el ectrodes (6) are greater than the

' i i : ' h | cal | | ari sed
ol eotrodes (1 ahan th aueReh bR kool SRS e DA hiSesy of

on the mattrd atetpbdpyett @n Whe Hodmreciar ?i’éﬁefp MO mAheipr &?ﬁﬂ!ﬁ%&lsa{ﬁ@,
characterised i Hhat a plurality of electrode arrangenents, which are
di sposed p%ﬁ%chle ¢¢irade navamngeragiat, awjhick ntomprisay ohe destord feletgetieoges

6, 7) i nded_configuyration and that electrodes (6, 7), which are

gidj acZan!t ntédﬁe?é{]&otaﬁé?{lggwgﬂpme& e f‘léfn E%Hm?/ail? c;f’IL gfel—zm?gf{ ngpfﬁsly
8 : of.di .

Sore o ottt A SRECI 08, ot At IR L bl ek

first el ectemdecdragaiaci®ith, thé $6ht %gmfm* ghy rh‘ﬁ&gﬁggs%xg gg)ltr{ hggaf

current density at the structures (4), h are s

second el edfructares, mangemmatal ik2depbsited theeoreimtFedd Meh& tb f&%rﬂrﬁg? e
clainms, characteri s?d in that electrolytic spaces ( 10), which surroun t he
cat hodi c a|ar\3¢rag1ng of the thickness of the metal layer on the structures is effected

during treatment in the two electrode arrangements.

In order to achieve an especially uniform metal layer thickness with this
arrangement, the current density on the structures situated opposite the
first electrode arrangement can be adjusted to a value which is

approximately twice as great as the current density on the structures

situated opposite the second electrode arrangement.

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
conveying direction, such a width respectively that the openings
associated with the cathodically polarised electrodes are smaller than the
openings associated with the anodically polarised electrodes when the
method for depositing metal on the material is used, or that the openings
associated with the cathodically polarised electrodes are greater than the
openings associated with the anodically polarised electrodes when the

method for etching metal surfaces on the material is applied.



| arised electrodes (6), are screened by ion-sensitive nenbranes (5) . 13.
III\)/lce)t ﬁod according to oge) of the precedi ng20l ai ms, characterised in that the
el ectrical current is nodulated in such a way that a uni polar or bipolar
current pul se sequence flows through the electrodes (6, 7) and the surfaces
(4) of the material (Fo). 37 14. Application of the method according to
one of thdt cisaiavhidvad WH dhislepesiddifte®t®atorhkherebht ”ﬁ&géf lFl% Fle
the material . (Fo) being guided firstly past at |east ~one cathodrc I Ty
pol ar i sed TER¥NS, oBEURSSA appPOsise s tcadholdéeally opelaatest celebirapielsar bis ethe

: . . . ¢ q o Jioe
copper  surtalsid pidBR |4 B Bralfdls eifereny. tiaspl thecment densinesttothe

di i ; shhh | &i t -for.etchin tal surfaces (4) .on
he.mat or Fop o Eo) ichoare, SRTBred et o, ARk polarisdd aqfliigiagglsone
ol ar | sed ol oot ode (0] Ly P HEQICANAL N ARGt mARTBICaRR PRty

| ari ectrode . . .

et CathySoutambn oS e mst kil o kv LA 15l
surfaces of, el ectyically insul at,llng foil material (Fo), whic as th
e o e oo e et of
respectiv 9Ling.the foil .mat . ; [
dﬁvi ceﬁ (gI;lé,(taT1 grﬁek?élgénsti ;F}f;ﬁé)?ﬂgupgfflﬁ"?ﬁh‘éiggt;g Sé)ﬁ @f?fﬁ?@ﬁ?ﬁggfﬁ 2’@(
ELSF?U%S" ?nggg%tnlagcg?Qt he o#g éfeéglo?ﬁllgl s§ oring devi cén?'tfgu, 18" FU%OIH‘I%QCI'

material Woile, i tite labave-meatimed ealke! thd Reirent el ity AR hidbe (EQ

i'n contact with the treatment fluid (Fl); ) o _
potential at the region on the material, which is situated opposite the
cathodically polarised electrode, is increased, there occurs there as a
competing reaction, the decomposition of water (generation of oxygen). 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
weekly basis. For this purpose, for example a cathodically polarised
surface .elect_rode can be disposed for stripping these electrodes, the
metallised electrodes being anodically polarised in this case. These
stripping electrodes can be introduced into the electrode arrangement
during production breaks instead of the material to be treated. A cyclical
exchange is also very simple with external stripping of the cathodically

polarised electrodes.

Furthermore, it can be advantageous for treating the material to modulate

the electrical voltage applied to the electrodes of the electrode



d) at |least one el ectrode arrangenent, which conprises respectively at

| east one cathodically polarised electrogg (6) and at | east one anodically
pol ari sed el ectrode (7), at least the one cathodically polarised el ectrode
(6) and atgrrgastnt I ga l.arLsed.electrode. bei ng able to
be brought in ggntéa}gttsov@\ﬁt %ﬂte eatlr“}e tﬁeﬁr?t ?I ﬁ?léﬁ?%r) Orﬁﬂ‘é’%@‘f rﬁ}bﬁrgalﬁpulse
pol ari sed sekertrrcedeswisto il eldi@radesli cal |y pol arised el ectrodes (7) of an
38 el ectrode arrangenent being orientated on one side of the conveying
line; e) at least one insulation wall (9) between the el ectrodes (6, 7) of
one el ectrde a ran%grre% respectively; and at |east one current/voltage
source (8) WhFERSEIUETA FE81ERS 56TV do dlsthengsplain dhgemyensiamantidstiowoin

produce a ent flow through the electrodes (6, 7) of the el ectrode
arrangenments; g) the electrodes (6, 7) being nutually screened by at |east
the one insulation wall in such a manner that substantially no electrical

current can flow directly between the oppositely polarised el ectrodes (6,

7). 18. D&igcd: accorali sthdmaticailludttatidinroric ties | ssiktrictibat oftad eélé{:tllo%
one insulation wall (9) is disposed in such a manner that it contacts the

mat eri al (Fo) duri niraagepeenyiti on t hrough the treatment unit (1) or that
it at lea reaches directly up to the material (Fo). 19. Device according
to one of %ﬁ%egcl ai nsg’f’V 11 gthigkmess: esprBgurationatof he esteuttodes after 7)

have an extended confj i d.are disposed suhstaptially parallel to a
pl ane in which the %%g%gﬁt?go?{% %‘g‘(ﬂf:&r%%f?rfﬁéﬂg%%g’ﬁgogm ce according to
cl al m 19, Mgasact of g csehemdiy 1IRAARSH! Bfchyd SelcBlSeRt SUPShaDkLL!Y

perpendicular to the direction (Ri) iIn e nater
transported. 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 in a continnous

system;
Fig. 8a: a section through a continnous system;
Fig. 8b: a plan view of a flow unit;
Fig. 9: a lateral secﬁon through a continnous system in which the

material is transported in a horizontal conveying plane;
Fig. 10: a plan view of a foil with copper structures and a projection of
the electrodes from a plurality of electrode arrangements;
Fig. 11: a further special arrangement of a plurality of electrode
| afrangement_s along the conveying route for the material in a
continnous system;
Fig. 12: a schematic illﬁstration of a reel-to-reel unit for electrolytic

treatment of foil material.

An electrode arrangement according to Figs. 1 and 2 is eminently suitable
for treating large metal structures. The length of the electrodes in
conveying direction determines, together with the conveying rate, the

duration of the electrolytic treatment with an electrode arrangement. In



21. Device according to claim 19, characterised in that the el ectrodes (6,
7) forman angle a ~ 90 to the direction20R ) in which the material (Fo) is
transported. 22. Device according to one of the cI ai nms 17 to 21,

char act er i 4ed dazet lpdt latrber gtﬁf&upégvdj el e t r.od

arrangenents wth elfdect rgodes (6, t|n62§atiena%e% deﬂ @"% ﬁﬁ length in
el ect r odescqmwveyingoidirec3tomli fsf eﬂ'&rﬁergl et [de & rtﬁngeggﬂ[: r g
dlfferente(gélt%l es to the direction (Ri) in which the mater?lé 9 @‘? pgocess-
transport SRUNERG cectEed6r ding to one of the claims 19 to 22
characterised in that the electrodes (6, 7) have an extended confi guration
such that they can be noved in an oscillating manner substantially parallel

to th | ' [ | F t. ted. 24. De
accor di hg o are ot iea! CPATRERES of "Shnt R Al r%icgga PRIERiCThdhat the
| d
el ect rode taeaangﬁmffa:tad@@uédﬁmgﬂa@thbrﬁ:‘&taélbé’&o . st& %V%%Se%ﬂ ﬁé@l%re

t hat openi ngs 12k, 12a) to the el ectrode arrangenen

ori ent at ed®it @ mﬁeeptmﬁb’ by tvdmtrhentlat rheesdc@nd E@cttédé @%P@Ié&f’o are

f or med bythelnsulatltgkewalls 13, 14? and insulation walls (9), whlc%

are di spoHdaB8ETEH-t rePeblirsdiy ¢fse @}r0®1MMg¢m&mbmmﬂ€ngrl@Sme
irecti n (Ri), have respectively such a

12k, 12

w dt h t hatnYRACEE, Etn R FHTEENRA ricckSaati 3 GerveR dceenc henaalhis
| d &l | 2 h
Besct ate vbﬂﬁﬁr?%?anoél RS 0 Heeiehl, e ddBensS SueRtemebicy e

used for deppsctivagtreitatenn fdselrt Fhidh (&5Q) a&ﬁefr@@t VJ1EE‘§ gnh’fcg &1(1%_}

12k), which are associated with the cathodi cal | y pol arise Ctro
are great &leetradet rdTapgaments, branmubiteh arthasdesigth ebiWi tHe t BRctrode

anodi cal |l y oI ar i sec%e] ectrodes (éi when the device 1's used for etching
nmetal sur %gg?%e ni KONVEYERE 1TQ¢1“@9I1 w8istDoei adaptrbrtdi the tsizonrd tHe
t he cl ai r that el ecirolytic spaces ( 10), which
surr oundnﬁ%&c ﬁ%& Flac%g%éﬁ%a i %%tﬂ?gc?é% GraFaIEs, dhidength must

i on- sensi Hlye beesdlean&s tb%H Dﬁ&? gne_ of the ¢

to 25, characterised in that sﬁr@al ura é?l&ﬁgﬁgét%ggﬁ?%%g 5r?’§ﬁ&&?§ﬂ?§€3 W’n‘l‘ﬁﬁ

are di spodwd chasahl ¢ be mbspbhdlin%l pd gee Reehitherfl£ tPEAMhERE Yatdbme i

el ectrodes (6, 7) in an extended configuration and that electrodes ]73

whi oh ar e T§ gg t It is always a prerequlsne that the treatment outcome is not
reversed again by the respectively subsequent electrode of an electrode
arrangement. For example, an already deposited metal layer should not

be removed again when passing a subsequent cathodically polarised
electrode.

In the case of very small structures to be treated, the treatment of the edge
regions of structures to be treated, which are guided past the électrodes
firstly or lastly, comes to the fore. However, these edge regions should
also be electrolytically treated in as uniform a manner as possible. For
this purpose, the possibility of being able to set electrochemically
"oppositely directed" reactions (for example metallising, stripping) in the
electrode arrangement in a targeted manner is used advantageously. With

reference to Fig. 3, the very uniform electrolytic treatment of even the

smallest structures (width 0.1 mm) is described.
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Y94.0% electrodes 6' and 7' or 6" and 7". An insulation wall 17 is disposed

H

between the two electrode arrangements. The diaphragms 5 can also be

dispensed with. In this case, the cathodically polarised electrodes 6', 6"
need to be stripped from time to time.

The structures 4 are metallised in the first electrode arrangement in which
the electrodes 6' and 7' are located. As a result of the fact that the
structures 4 are guided past the electrode arrangement from left to right,
the right edge of the structures 4 is subjected for a longer time to the
electrolytic reaction than the left edge so that the deposited quantity of
metal and hence the thickness of the metal layer is greater than on the left
edge. In order to compensate at least in part for this lack of balance, the
foil Fo is guided past the second electrode arrangement after passing
through the ﬁfst_ elecfrode arrangement. In this arrangement, the
sequence of the cathodically polarised electrode 6" and of the anodically
polarised electrode 7" is changed relative to the polarity of the electrodes 6'
and 7' in the first electrode arrangement so that the left edge of the
structures 4 respectively is subjected for a longer time to the
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
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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 arrangemerit and that
the current yield of the electrochemical reactions (metal dissolution, metal

deposition) is close to 100%.

The layer thickness distribution, which can be measured after the
structures have passed through the first electrode arrangement, is
designated by the curve I. On the left edge of the structures (a = 0),
practically no metal has been deposited, while on the right edge (a = A) the
layer thickness D is achieved. Two processes take place when passing the
second electrode arrangement: at the left edge, in practice only metal is
deposited (partial process, displayed by curve II). Thus, the layer
thickness D/2 is achiew}éd in this region. In addition, in practice only
metal is removed at the right edge (partial process, displayed by curve III).
Thus, the layer thickness at this location is reduced from originally d = D
to d = D/2. The intermediate regions on the structure likewise have
substantially a layer thickness ofd = D/2. The resultmg layer thickness

distribution is indicated in curve [V.

By optimising the treatment bath, the metallisation can be improved even
further: by using a bath for metal deposition, which does not permit metal
dissolution, a 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
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A further simplification of the arrangement according to Fig. 3 is achieved
in that the central regions with the electrodes 7', 7" (in Fig. 3) are
combined so as to form one region with one electrode. In this case, two
current/voltage sources are also 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 dividing wall 17 is dropped in this case. The
mechanical assembly of the electrode arrangements is particularly simple

in this case.

The schematic assembly of the electrode arrangement in a preferred
embodiment of the invention is reproduced in Fig. 5. The foil Fo with the
structures 4 is illustrated underneath the electrode arrangement (the
structures 4 situated on the underside of the foil Fo are electrolytically
treated by a second electrode arrangement on the underside of the foil).
The foil Fo is guided in the conveying direction Ri. The electrode
arrangement comprises electrodes 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 foil Fo and effects an effective, electrical screening of the
field lines which emanate from the electrodes 6 and 7. The electrodes 6
and 7 are surrounded by the cathodic space 10 and the anodic space 11
in which the electrolytic fluid Fl is located. Both spaces 10 and 11 open
towards the conveying plané in which the foil Fo is guided. Focussing of
the effect of the electrodes on a small region of the foil Fo is achieved by
two small openings 12x 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
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12y are chosen, is irregular.

As can also be detected in Fig. 5, the electrolytic fluid Fl is fed into the
electrode arrangements from above (shown by the arrows Sr). 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
connected to the current/voltage sources 8', 8", for example galvano-
rectifiers. Insulation walls 9 are located between the electrodes. A foil Fo
to be treated is moved in conveying direction Ri in the conveying plane.
The respective electrolytic spaces, which surround the electrodes 6, 7,
have openings 12a, 12k, which are orientated towards the conveying plane
and are formed by the insulation walls 9. These openings 12, 12k are of
different sizes. As a result, current densities of different size are set a1_1d
hence also different potentials at the regions 4, 4* on the foil Fo which are

situated opposite the openings 12a, 12x.

In the situation where a foil Fo provided with metallic regions 4 is treated

in a metal deposition solution, the following situation arises.

As a result of the fact that the opening 12x on the cathodically polarised
electrode 6 is smaller than the opening 12a, on the anodically polarised |
electrode ;7, a higher current density and hence a higher potentiél is set at
the regions 4*, situated opposite the cathodically polarised electrode 6
than is set at the regions 4*. of the treated region 4*, which regions are
situated opposite the anodically polarised 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 region 4*. In

summary, a metal layer is thus formed.
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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 Ri and extend at a corresponding length in the
electrolytic unit. Each electrode arrangement 18 serves only for treating a
part of the surface of the material to be treated. Hence, the treatment
time is signiﬁcantly increased. If the electrolytic unit has for example a
length of 1.40 m and a width of 0.2 m, then, in the illustrated
arrangement with four electrode arrangements 18, there results an
increase in treatment time of 1400 mm x 4/200 mm = 28. In the case of
an active length of an electrode arrangement 18 of 1 mm, there results
hence a treatment time of approximately 17 sec, at a conveying rate of for
example 0.1 m/min. With an average deposition current density at the
level of 10 A/dm?, the layer thickness of deposited copper is approximately
0.6 um. If a plurality of .electrodes is used to treat partial regions of the
material, then the layer thickness multiplies with the number of

electrodes.

A continnous system 1 is illustrated in section in Fig. 8a. A foil strip Fo is
transported in this case for example by cylinders and held vertically. The
strip Fo is introduced into a container 2 from the side, said container
containin_g thé treatment bath, for example a metallisation .solution Fl.
This solution is continuously withdrawn from the container 2 by means of
a pump 21 via suitable pipélines 20 and guided over a filter 22 before said
solution is fed back into the container. In addition, air can be introduced
via a pipeline 23 in the container 2 in order to add turbulence to the

solution FI.

In Fig. 8b, the unit 1 shown in Fig. 8a is reproduced in a plan view, the

fittings only being illustrated in part. The foil strip Fo is guided in
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10T 10% u&dnveylf®direction Ri. The treatment fluid Fl is situated internally of the
container 2, in this case a solution which is suitable for electrolytic
etching. The strip Fo is introduced via the opening 24 and through
squeeze rollers 25 into the container 2 and between squeeze rollers 26 and
through the opening 27 once again out of the container. Within the
container 2, the strip Fo is guided by means of suitable guide elements 3,

for example by rollers or cylinders.

In the container 2, there is a plurality of electrode arrangements, which
are disposed successively and on both sides of the conveying plane for the
strip Fo, said electrode arrangements being formed respectively from
cathodically polarised electrodes 6', 6", 6", ... and anodically polarised
electrodes 7', 7", 7", .... Insulation walls 9 are situated between the
electrodes. These insulation walls 9 have elastic seal films 16 WhiCh make
possible complete screening of the electrical fields of the individual
electrode spaces from each other in that they contact the material surfaces
when passing the strip Fo. The electrodes 6', 6", 6", ...,7,7", 7", ... are
connected to a galvano-rectifier 8, the connections of the electrodes shown
on the right in Fig. 8b to the rectifier not being illustrated. Each electrode

arrangement can also be supplied from separate rectifiers.

When the strip Fo is guided for example first past an anodically polarised
electrode and then past a cathodically polarised electrode, metal is
electrolytically removed.

In Fig. 9, a horizontal unit for electrolytic treatment of foil strip Fo is
illustrated in lateral section. The container 2 contains the treatment fluid
Fl. The foil Fo to be treated is guided horizontally in the treatment fluid Fl
past the electrode arrangements in conveying direction Ri. 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 foil Fo is guided.
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insulate the electrodes 6', 6", 6", vey 77", 7T, ... from each other.
Instead of insulation rollers 28, insulation walls 9 with seal films 16 can

also be used.

In the right part of Fig. 9, an alternative embodiment and arrangement of

the electrodes 6", 7" relative to the insulation walls 9 and seal films 16 is

illustrated.

In Fig. 10, a plan view of a foil Fo is illustrated which has metal sacrificial
regions 29 and regions 30 provided with metal structures (structures not
shown), which are connected to each other electrically. This foil Fo can be
treated for example in a horizontal unit by being plunged into 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 foil Fo. The
énodically 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 thé electrodes 6, 7 are only indicated
in the illustration of Fig. 10, this detail concerning a section

representation through the plane of projection of the Figure.

The material piece is guided in one of the conveying directions Ri' and Ri".
The sacrificial regions 29,' which are made of metal, are continuously
guided past the cathodically polarised electrodes 6 and thus are dissolved.
The structured regions 30, on the other hand, are metallised since they
are guided past the 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 are made.
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10%ex ()-a-rcrxan(g)e’rrtl)ecnts in conveying direction Ri, 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 az relative to the conveying direction Ri. As a result, the effect of the
treatment time of structures which are orientated differently relative to the
conveying direction Ri is compensated for. Since, in the case of
conductive foils, the conductive tracks usually extend parallel or
perpendicular to a lateral edge of the foils and hence parallel or
perpendicular to the conveying direction Ri, 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.

A further treatment unit 1 is schematically illustrated in Fig. 12 in which
long foil strips Fo can be electrolytically treated. Units 1 of this type are

designated as reel-to-reel units.

The strip Fo is unwound from a first roller 15' which serves as a store for
the foil strip Fo, and wound onto a second roller 15" when the strip is
transported through the unit 1 in conveying direction Ri'. When the strip
Fo is transported through the unit 1 in conveying direction Ri", the roller
153" serves to unwind the strip and the roller 15' to wind up the strip Fo
after rinsing and dryihg.

Furthermore, the treatmeﬁt unit 1 comprises a container 2 in which a
treatment fluid Fl is situated. The strip Fo is guided via a plurality of
deflection rollers 3 after entering the container 2, said rollers 3 having no
electrical function, and said strip is thereby guided past a multiplicity of
electrode arrangements, which comprise respectively a cathodically

polarised electrode 6 and an anodically polarised electrode 7. The
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cathodically polarised electrodes 6 are designated by "6" and the
anodically polarised electrodes 7 by "®". In the present case, the electrode
arrangements are only disposed on one surface of the strip Fo. If both
surfaces of the strip Fo are to be treated, there must be electrode

arrangements located on both sides of the insulating strip.

A portion of an electrode arrangement with the strip Fo which is guided
past said electrode arrangement is illustrated in a detail in Fig. 12. The
cathodically polarised electrode 6 is separated from the anodically

polarised electrode 7 by an insulation wall 9.
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1 treatment unit

2 bath container

3 guide element for the foil material Fo

4 metallic structure on the foil material Fo

4* treated metéllic structure 4

4*, anodically treated metallic structure 4

4%y cathodically treated metallic structure 4

5 ~ diaphragm

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

12% opening to the cathodically polarised electrode

124 opening to the anodically polarised electrode

13 insulating lateral wall of the electrode arrangement
14 insulating lateral wall of the electrode arrangement
15, 15" storage rollers for winding/unwinding foil strips Fo
16 seal film

17 insulation wall between two electrode arrangements
18 electrode arrangement

20 electrolytic line

21 pump

22 filter

23 air supply

24 inlet opening

25 squeeze roller

26 squeeze roller
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27 outlet opening

28 insulation roller

29 sacrificial region

30 structured region

Fo sheet/foil material piece
Ri, Ri', Ri" conveying direction

Fl | . treatment fluid

Sr flow direction of the treatment fluid F1
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Claims:

1. Method for electrolytic treatment of electrically mutually insulated,
electrically conductive structures (4) on surfaces of electrically
insulating foil material (Fo), in which the foil material (Fo) |
a) is unloaded from a store (15', 15");

b) is then transported on a conveying line through a treatment
unit (1) and brought thereby in contact with treatment fluid
(F1);

c) duﬁng transportation, is guided past at least one electrode
arrangement, which comprises respectively at least one
cathodically polarised electrode (6) and at least one anodically
polarised electrode (7), at least the one cathodically bolarised
clectrode (6) and at least the one anodically polarised
electrode (7) being brought in contact with the treatment fluid
(F1) and being connected to a current/voltage source (8) so
that a current flows through the electrodes (6, 7) and the
electrically conductive structures (4), furthermore the
electrodes (6, 7) of an electrode arrangement being disposed in
such a manner that they are orientated on one side of the
material (Fo), and at least one insulation wall (9) being
disposed between the electrodes (6, 7); and

d) | is finally loaded back onto a store (15', 15").

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 (Fo) during transportation through the treatment unit (1) or

that it at least reaches directly up to the material (Fo).

3. Method according to one of the preceding claims, characterised in
that the material (Fo) is guided successively past at least two

electrode arrangements.
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S. Method according to claim 4, characterised in that the electrodes (6,
7) extend approximately over the entire width of the material (Fo)
and substantially perpendicular to the direction (Ri) in which the

material (Fo) is transported.

6. Method according to claim 4, characterised in that the electrodes (6,
7) form an angle a # 90° to the direction (Ri) in which the material

(Fo) is transported.

7. Method according to one of the preceding claims, characterised in
that thé material (Fo) is guided past at least two electrode
arrangements with electrodes (6, 7) in an extended configuration,
the electrodes (6, 7) of different electrode arrangements forming

different angles to the direction (Ri) in which the material (Fo) is
transported.

8. Method according to one of the preceding claims, characterised in
that the electrodes (6, 7) are moved in an oscillating manner
substantially paraliel to the plane in which the material (Fo) is
transported.

9. Method according to one of the preceding claims, 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
(Fo), are formed by the insulation walls (13, 14) and insulation walls

(9), which are disposed between the electrodes (6, 7), and in that
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10.

11.

12.

13.

these openings (12k, 12a), observed in conveying direction (Ri), have
respectively such a width that the openings (12x), which are
associated with the cathodically polarised electrodes (6), are smaller
than the openings (12a), which are associated with the anodically
polarised electrodes (7), when the method is applied for depositing
metal on the material (Fo), or that the openings (12x), which are
associated with the cathodically polarised electrodes (6) are greater
than the openings (12a), which are associated with the anodically
polarised electrodes (7), when the method is applied for etching
metal surfaces (4) on the material (Fo).

Method according to one of the preceding claims, 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

current/voltage source (8).

Method according to claim 10, 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.

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

(5).

Method according to one of the preceding claims, characterised in
that the electrical current is modulated in such a way that a
unipolar or bipolar current pulse sequence flows through the

electrodes (6, 7) and the surfaces (4) of the material (Fo).
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epositing metal on the foil material (Fo), the material (Fo) being
guided firstly past at least one cathodically polarised electrode (6)

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

15. Application according to claim 14 for depositing tin on copper

surfaces (4) on the material (Fo).

16. Application of the method according to one of the claims 1 to 13 for
etching metal surfaces (4) on the material (Fo), the material (Fo)
being guided firstly past at least one anodically polarised electrode
(7) and then past at least one cathodically polarised electrode (6).

17. Device for electrolytic treatment of electrically mutually insulated,
electrically conductive structures (4) on surfaces of electrically

insulating foil material (Fo), which has the following features:

a) at least a first and second device (15', 15") respectively for
storing the foil material (Fo);

b) suitable transport devices (3), for transporting the foil material
(Fo) on a conveying line through a treatment unit (1) from at
least the one first storing device (15, 15") to at least the one
second storing device (15', 15") for the material (Fo):

c) at least one device for bringing the foil material (Fo) in contact
with the treatment fluid (Fl);

d) at least one electrode arrangement, which comprises
respectively at least one cathodically polarised electrode (6)
and at least one anodically polarised electrode (7), at least the
one cathodically polarised electrode (6) and at least the one
anodically polarised electrode (7) being able to be brought in
contact with the treatment fluid (Fl), the cathodically polarised

electrodes (6) and the anodically polarised electrodes (7) of an
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18.

19.

20.

21.

22,

conveying line;

e) at least one insulation wall (9) between the electrodes (6, 7) of
one electrode arrangement respectively; and

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

g) the electrodes (6, 7) being mutually screened by at least the
one insulation wall in such a manner that substantially no
electrical current can flow directly between the oppositely

polarised electrodes (6, 7).

Device according to claim 17, characterised in that at least the one
insulation wall (9) is disposed in such a manner that it coritacts the
material (Fo) during transportation through the treatment unit (1) or
that it at least reaches directly up to the material (Fo).

Device according to one of the claims 17 and 18, characterised in
that the electrodes (6, 7) have an extended configuration and are
disposed substantiélly parallel to a plane in which the material (Fo)
is transported.

Device according to claim 19, characterised in that the electrodes (6,
7) extend substantially perpendicular to the direction (Ri) in which
the material (Fo) is tfansported._

Device according to claim 19, characterised in that the electrodes (6,
7) form an angle a # 90° to the direction (Ri) in which the material

(Fo) is transported.

Device according to one of the claims 17 to 21, characterised in that
there are provided at least two electrode arrangements with

electrodes (6, 7) in an extended configuration, the electrodes (6, 7) of
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23. Device according to one of the claims 19 to 22, characterised in that
the electrodes (6, 7) have an extended configuration such that they
can be moved in an oscillating manner substantially parallel to the

plane in which the material (Fo) is transported.

24. Device according to one of the claims 17 to 23, characterised in that
the electrode arrangements are surrounded by insulation walls (13,
14), in that openings (12x, 124) to the electrode arrangements, which
openings are orientated towards the plane in which the material (Fo)
is transported, 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, 12a), observed in conveying
direction (Ri), have respectively such a width that the openings (12y),
which are associated with the cathodically polarised electrodes (6),
are smaller than the openings (12a), which are associated with the
anodically polarised electrodes (7), when the device is used for
depositing metal on the material (Fo), or that the openings (12y),
which are associated with the cathodically polarised electrodes (6)
are greater than the openings (12a), which are associated with the
anodically polarised electrodes (7), when the device is used for

etching metal surfaces (4) on the material (Fo).

25.  Device according to one of the claims 17 to 26, characterised in that
electrolytic spaces (10), which surround the cathodically polarised

electrodes (6) are screened by ion-sensitive membranes (5).

26. Device according to one of the claims 17 to 25, 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
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