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PF 0000058070/Kai - 1 - As originally filed Method for producing
electrically conductive surfaces on a support 5The invention relates to a
pE oodBRHegdQr producing electrically conductive, structured or full- area
surfaces on a support. The method_a}c_cording to the invention is suitable,
for example, for producing conductor tracks on printed circuit boards,
RFID antennas, transponder antennas or other antenna 10 structures,
As ofigihaflidfimsgiules, flat cables, seat heaters, foil conductors, conductor
tracks in solar cells or in LCD/plasma display screens or electrolytically

coated products in any form. The method is also suitable for producing
Methgd fernrasueingelrsibcallsensuetive sudaces ARRAURRIE for example
for shielding electromagnetic radiation, for thermal conduction or as

. ' thi foj it )
The g o N L R By O, Ao
area SYfRIBPE MEURRYers are produced on a support body, for example, by

first applying a structured bonding layer on the support body. A metal foil

The rﬂét?l.meé%&% elroiﬁ 8‘%8&@%?5@&%@%089&%@% ﬁ!&ﬁft’f@ﬂg E‘t%nHuc:tor

Is also known t aEp y a metal foil or 20 a metal layer surface-wide onto a
oo ol

tracks, Qp RS THARGr Sep AR AMEERER JraRsReaRRliReRBas LB BHHoagtenna
structwitls thiimichaf evctines, fiad chbiate dstahyatens b nelagdbtatd)yonductor tracks in

solar SHRSSAVENEY LG i ﬁgﬂ@@@@f éﬁeéﬁ&?{m E’é‘a’i’éﬂcﬁﬁmﬁﬁ’g% any form.

removing the regions of the metal foil or metal powder whic

: re not
The TgHIELLS 9 (U BBISIRG RIRRHRaSRSEElER ot HOAYORRI G EERRR LA GUCts,
whichdescrised fdo exampip for ishiziEiAgl dectidmE@r@ScArddiztion nwtiiomfed conduction

or asgzr g, RAYCIAMSTHEINGR 9P SofHRAKHDERS WAJRIh W&k on one or two

) 004/049771. In this case, a surface of the support is first covered at least
sides ¢ 4IRP RRPOMGRLREMRMEIREIA passivation layer is subsequently

applied onto the particle layer formed by the conductive particles. The

Curr&ﬁ??%@ﬂr@/ ﬁﬁéﬁaf%?@g ﬁ%%%ﬂﬁ@@dmﬁ%ﬂééﬁ) H&Gﬁ%ﬁ%‘kﬁ\ﬁale, by first
|$d in th? regions

The cond s finally f ich
200 ot CEUERI NG JGLULR (AP T e To TRl T uEoner

fixed foii higisipielunsodientivie syanditieraribtebly tidscalatngown to apply a metal foil or
a metal layer surface-wide onto a support body made of a plastic material, press it against
the support body with the aid of a structured, heated stamp and thereby fix it by
subsequently curing it. The metal layer is structured by mechanically removing the regions
of the metal foil or metal powder which are not connected to the bonding layer or to the
support body. Such a method is described, for example, in DE-A 101 45 749,

A further method for producing conductor structures on a support is known from WO-A
2004/049771. In this case, a surface of the support is first covered at least partially with
conductive particles. A passivation layer is subsequently applied onto the particle layer
formed by the conductive particles. The passivation layer is formed as a negative image of
the conductive structure. The conductive structure is finally formed in the regions which are
not covered by the passivation layer. The conductive structure acts, for example, by
electroless and/or electrolytic coating.

A disadvantage of these methods known from the prior art is that the support is in each
case first covered surface-wide with a metal foil or an electrically conductive powder. This
entails a great material requirement and subsequently an elaborate method for removing
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A disadvantage of these methods known from the prior art is that the
support is in each 35 case first covered surface-wide with a metal foil or
pF oodBbsBisgiigally conductive powder. This entails a great material
requirement and subsequently an e_:lgborate method for removing PF
0000058070/Kai -2- the metal again or further coating only the regions
which are intended to form the electrically conductive structure. DE-A 1
the nfSl8 OQdaiielate sutharmeinad fonRrafe chagipnintasich Cants infewiiéeh @nform  the

adhesive,in 5 th shfsllpe of the structure of the conductor tracks is first
electrgg&i 8 nductive structure

onto a suppor{. The adhesive is applied, for example, by screen
printing. A metal powder is subsequently applied onto the adhesive. The

DE-Aexggsdaieighpaveer nathtieion giakdpeivd rinteteBirsunet bordied to thghesive in
ive layer, | bsegue v INg: i

e SRS P ALAT RE LN TSR T o pppor. e

adhegiyatif APRISE niBthSERIARITIEY SH58E SinHBe: HArUbhirk ROYAHBR IR Subsequently

appliqmr@viﬁemgv'ﬁdmah&? @m@kﬂaae&m@dmmante)ftﬁmrham sowpertwhich is not
bonde%’P?%%MEQQ&%H%%%@&BJ@E%%% I%ﬁ%lﬁ?‘%&%ﬁ&gﬁf conductive

surface is passivated by a printing . Is known for example from
condysiorAragis ave b S ARt Ry WU BY lRAEANHE@YAGce part which has

not been passivated is 15activated after the passivation, for example by

A meRlIBaURNHCRRHAge WiRRH %ﬁéﬁu@i%lgﬁsﬁz BIEURR QAR QSHeRIBe particles,

electrical conductor tracks on a support. To this end, a mixture of a m(i%

and 158 T PO AP R TP S B SRR T (i dePlprically

condudivdusidatemck gaTieaterdybyen isrstibgenethnly ukedwn nexaswp,feom DE-A
102 470RRJ! R@é@%iﬂ?f@'tﬁ@%@@ﬁﬂ%ﬁpiﬁé%ﬁﬁ%@ BRORIGEAMRISWBY Bdn passivated is

lectr mi ion. Th itional metal layer i ntl
eect? ica rea.ctlo? eadﬁlel |(&){ Ctr%}%ica(}/e s subsequently

activagl%%ﬁéacr‘hg B3 {Y&QW or examp

ele oating.
WO 83/02538 discloses a method for producing electrical conductor tracks on a support.
To this end, a mixture of a metal powder and a polymer is first applied onto the support in
the shape of the conductor tracks. The polymer is subsequently cured. In a next step, a
part of the metal powder is replaced with a nobler metal by an electrochemical reaction.
The additional metal layer is subsequently applied electrolytically.

A disadvantage of this method is that an oxide layer can form on the electrically conductive
particles. This oxide layer increases the resistance. In order to be able to carry out
electrolytic coating, it is necessary to remove the oxide layer first.

Further disadvantages of the methods known from the prior art are the poor bonding and
the lack of homogeneity and continuity of the metal layer deposited by electroless or
electrolytic metallization. This is mostly attributable to the fact that the electrically
conductive particles are embedded in a matrix material and are therefore only to a small
extent exposed on the surface, so that only a small proportion of these patrticles is available
for electroless or electrolytic metallization. This is problematic primarily when using very
small particles {particles in the micro- to nanometer range). A homogeneous, continuous
metal coating can therefore be produced only with great difficulty or not at all, so that there
is no process reliability. This effect is exacerbated even further by an oxide layer present
on the electrically conductive particles.
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A disadvantage of this method is that an oxide layer can form on the
electrically conductive particles. This oxide layer increases the resistance.
PF oodbbSiSIeIKie be able to carry out 25electrolytic coating, it is necessary to
remove the oxide layer first. Further éjlsadvantages of the methods known
from the prior art are the poor bondlng and the lack of homogeneity and
continuity of the metal layer deposited by electroless or electrolytic

AnotHé}e@ME?ﬂaJ@i%ﬁStH@S;i%ﬁHuwmﬁm tﬁ\%tf?b‘dsthi%t fiie edfsiricadnibss or
electro nlgur%te' aellg%rtlcl ﬁex oseﬁgd{e co ’inUé ﬁ:é n%i%r%ﬁh}fégé%?m the

a sma exten e surrace, so
matmpmﬁtﬁrmintbetnéwwaﬂfdvégl@eavanaméqcﬁrbréétrwsg%r%remevaﬂab'e as
growtmemilaamnhamfearpré&ﬁedm@mmwlmwhlﬁzausmgus/@mam&il@awial,emus is

becatgggrﬁfi %Sg'rmge %ﬁéﬁtl& [ﬁuc egg%er)ﬂéaﬁg'omp %%ﬂ%?’%uﬁ@t%éwsmetal

met tin ere ore be pr nly with'great d y or not'at
particlgs §'6‘fH5‘t°tF?&é‘@§'§ AR R anlyinty Meta BRRicias eseiongman on the

surfa@en further by an oxide layer present on the electrically conductive
particles. PF 0000058070/Kai - 3 - Another disadvantage of the
previously known methods is the slow electroless or electrolytic

It is aneeiieciioh teHEMMOR IR tREAIPR G akRUA R imethare YR rlgRically
condibtive)atixcineded rmlfulhemambman‘spmndieqoeomﬂmﬂoomtlsemmﬂamesmsuﬁaces

beingHEnGHIRRIEAS-A UMM OLER BE R AIPEBRIEREVR, electrolytic

metallization, is small. Inter alia, this is 5 because during the application
of printing dispersions, for example, the heavy metal particles sink into the
The abjetrismatégigicang Dnigtfed foetadgasticl edettcafyreoenetivepsttbetured or full-

area SYHRGR onlh ISARARIGRIP dBmPMLBEYRE fFS?IM’@CL%?B -alternative method
a

by which electrically 10 conductive, structured or full-area surfaces can be
produced on a support, these surfaces being homogeneous and _ ‘
a) cpnlineasirettorid alyidbaractiess Ryeobitetie stiveve dbhysing etdspersion,

fahiRFPsbilAsciagically cansliaiiveastiistures @aftnaEeaigyrfaces on a

support, which comprises the following steps: a) applying a structured or
full-area base layer onto the support by using a dispersion, which contains
b)  @blerriaRiaAWINGRpaitICIEYIng thammetniaaéarial. b) at least partially

curing and/or drying the matrix material,

c) at least partially exposing the electrically conductive particles on the surface of the
base layer by at least partially breaking the cured or dried matrix,

d) forming a metal layer on the structured or fuil-area base layer by electroless and/or
electrolytic coating.

Rigid or flexible supports, for example, are suitable as supports onto which the electrically
conductive, structured or full-area surface can be applied. The support is preferably
electrically nonconductive. This means that the resistivity is more than 10° ohm x cm.
Suitable supports are for example reinforced or unreinforced polymers, such as those
conventionally used for printed circuit boards. Suitable polymers are epoxy resins or
modified epoxy resins, for example bifunctional or polyfunctional Bisphenol A or Bisphenol
F resins, epoxy-novolak resins, brominated epoxy resins, aramid-reinforced or glass fiber-
reinforced or paper-reinforced epoxy resins (for example FR4), glass fiber-reinforced
plastics, liquid-crystal polymers (LCP), polyphenyiene sulfides (PPS), polyoxymethylenes
(POM), polyaryl ether ketones (PAEK), polyether ether ketones (PEEK), polyamides (PA),
polycarbonates (PC), polybutylene terephthalates (PBT), polyethylene terephthalates
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c) at least partially exposing the electrically conductive particles on the
surface of the base layer by at least partially breaking the cured or dried
PF oodBRHd%eMAliforming a metal layer on the structured or full-area base layer by
electroless and/or 25electrolytic coatjng. Rigid or flexible supports, for
example, are suitable as supports onto which the electrically conductive,
structured or full-area surface can be applied. The support is preferably

(PET)evamwgquQMengumemﬂbﬁ badesigiilisimasaiaancl 08sins,
nylon V|n gs er re u'tablel Slé? ort a}r%sf erreé%m? Ier nrﬁ’irtfeea fgm amhndes pheno!

unreinforced p yrh@rs Suc bse conventiona ly use rln

res'nselchR'M@%uﬁQH@Mﬁﬂﬂerﬁ%%@%f réSFN)or PRIMTBEEpompthacrylate,
polyeti®aiis: giosiaopplnbifiphetional-esinalyitat toamidispben pofyletBisphanbylene

(PTFI':; r g(]ﬁr'nﬁ% s g"%’iﬁ&@' lpomﬁq &%gdrgﬁﬂé(ye{f}ﬁméd ce)lgphenylene ethers

aram orce ass fl er-rein OI’CG or paper einforc

(APP e RO WRINBRaSIESF 125 gl 25 ABERWET R0 Reip 33 Rl BORRIRRYRRGS) (PP).
polyethytener sREL Bhiysoljprivenifens, uifidtse (RS npo (RE§ethydenasides (PAA),
polyvﬂ:’yp Wﬂ&ﬂ%@r Aﬁbﬁr ‘i%%ﬁﬁéﬁé%'z S?Ol%EWﬁJnﬁFf@BB%I&Bﬁé RFHS): (aBS),

yamides (PA), polycarbonates (PC), poI butélene tere hthalat

acrv'ctww) S&émﬁy@met&%éﬁatﬁ%&eg SIBBHIBLE0NAK M BEpends) of o
or mguelyintides(RrMepbbrintigehesars, eimntateag siens;dsismh aleimide- tmzhye)f forms.

The g@&ﬂﬁt&vmay VHbRSICAGERINS RAVAPIE haPPLYSSHESIRSIS PRIATISIESxample
ﬂameﬂ(?féﬁﬁli'““nes phenol resins, polypyrroles, polyethylene naphthalate (PEN),

8l ?/1 methacrylate, polyethylene dioxithiophene, phenolic
resin-coated aramid paper, polytetrafluoroethylene 5 (PTFE), melamine

In pnr%ﬁﬂé% eﬂl"ﬁ@@ﬁxé%'ﬁ%rﬁ%ﬁ@&%éﬁﬂﬂﬁm ?ébﬁ@tﬁ(bpﬂhémﬁﬂwerﬂﬁt&tﬁﬁﬁay also be

imides (PEI Aylen xides, (P
oo O S oT o A DGILRLE (BET BOIVECARGL YooY 3 dpeptavle
sulfones (PES), polyaryl amides (PM), polyvinyl chlorides (PVC),
Com;szsdisrétma%@smﬁtumitiﬂﬁ;rhﬂiadisnﬁow%nsm&&} polyurethanes (PU),

a.crylo itrile- S%x ne acry Iat ASA), s rene onltr (SAN% and
Ceran?ﬁcfxtures &)Slén ?J Oeggr)arrr\d(?r A ementlg%%dp aB / W%Od mineral

matevﬁﬁcrﬁwwb@'ﬁﬁése‘fﬂgﬁt@bwud@%meap%f%m@é W%Lﬂjﬁtr&@%ﬁwe suitable
subsieai@rise additives known to the person skilled in the art, for example
flame retardants.  In principle, all polymers mentioned below in respect

of the matrix material mapalso be 15used. Other substrates likewise
The sybsatfiBia s afe s iItEPERe R Pidustry are also suitable. Composite
materials, foam-like polymers, Styropors, Styrodur(r), polyurethanes (PU),

Ina ﬁr@f%ﬁ%}& %@ﬁﬁ&uﬁ%ﬁ“&‘?ﬁuﬁ‘é‘r@a%@'ieﬂ@?% SRS HELRAPSH by using a

wood, minera
dispersion, which contains electrically conductive particles in a matrix material. The

electrically conductive particles may be particles of arbitrary geometry made of any
electrically conductive material, mixtures of different electrically conductive materials or
else mixtures of electrically conductive and nonconductive materials. Suitable electrically
conductive materials are, for example, carbon, for example in the form of carbon black,
graphite, or carbon nano tubes, electrically conductive metal complexes, conductive
organic compounds or conductive polymers or metals, for example zinc, nickel, copper, tin,
cobalt, manganese, iron, magnesium, lead, chromium, bismuth, silver, gold, aluminum,
titanium, palladium, platinum, tantalum and alioys thereof or metal mixtures which contain
at least one of these metals. Suitable alloys are for example CuZn, CuSn, CuNi, SnPb,
SnBi, SnCo, NiPb, ZnFe, ZnNi, ZnCo and ZnMn. Aluminum, iron, copper, nickel, zinc,
carbon and mixtures thereof are particularly preferred.
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materials, silicon, glass, vegetable tissue and animal tissue are
furthermore suitable 20 substrates. The substrate may be either rigid or
pr oodiRXiBiedn a first step, the structured or full-area base layer is applied onto
the support by using a 25 dispersiong which contains electrically
conductive particles in a matrix material. The electrically conductive
particles may be particles of arbitrary geometry made of any electrically

The dloadbstiy ednaleriad, panisisepaifaitiohe nhedestriandhagonsimntisedmmiealst from

| lec
0.001do e BiFe %@%Jﬁﬁ@ﬁéﬁ%&%@ﬁ”& AP RO E01 o 10
Hm. E‘Slﬁnﬁﬁ?éﬂﬁetri@fﬂ? Siaraaiin BRcl e gerRapiRs A caIeR ngntragpdifraction
measealeaidnalipcoxwiplavasmgtal iumipaxes, ctodelictve ey gitgtitbabonpofiuthe article

dnam&@lgso% GG PO MRS %r%@’énf%%ﬁgpﬁ%n&ﬂ@fﬁ CRARSLGIR: typically

anganese, Iron, magnesium, lea mium, bismuth, silver,
COMpESRS %ﬂerﬁﬂﬁxPﬁa’flfaHfﬁrﬁ“B%H%!aﬂjH”f&'&Y r%fﬁ%(ﬂ'f’aﬂi%%&ﬁé&%ethereof

or metal mixtures which contain at least one of these metals. Suitable

The &J%%ﬁﬁ@re‘?&@\ rﬁ@&@hc%ﬂan@é@ ima)BE pioviidl atRGS: d!l?gly with a

ZnNi, ZnCo a Aluminum, iron, copper, nickel, Zlé carbon

°°a“%91@m%%ﬁﬁe‘éoﬂ%'epé‘o?‘éweb&aﬂﬁfaﬂm BPL XA IR G SBOF AL A" Y aanic in
natur@hehelettdihiic onddaetive: paaticlesrg fet ablyrdmatsamaverige pihtiglenetal or

meta RIS IThOWEN ARk dRid0D P preBERTGH ]béffﬁw B:042¢i@18kom and

particularly preferably from 0.01 to 10 pm. The average particle diameter
may be determined by means of laser diffraction measurement, for _
It twaepamoke wilieteat\metalsarr  ioendedide. fome tiststnstidial tengiatidergrticles,

then ﬂi@‘&@é?fﬁed@&ﬁ!‘d&ﬁ@ dheikirediatieseneirosl. msepﬂam&ﬂwﬁﬁéfa@aﬂenor the
meta D R S AR R 008! kB &S

conductive particle may
provided at least partlally with a coating. Suitable coatings may be

The Hl@cfﬁl@aib} (ohauawupp iR hrsPhaleshelcestaris bALGIAIMFErT Mtstal and a
trical ive il Y. 0 Iso oaje t
soco ST S RO LU IR R S o e
metakg¥rRne o fRer QPFHB?@&FFF@)@M HetaircHiel éﬁﬂwquw*m%sél@jtﬁeﬁwn two
differeanalisgidye particles, then this may be done using a mixture of these
metals. It is particularly preferable for the 15 metal to be selected from the

roup consisting of ‘aluminum, iron, copper, nickel and zinc.
Besides the choice of electrically ‘conductive partlcles the shape of the electrical

conductive particles also has an effect on the properties of the dispersion after coating. In
respect of the shape, numerous variants known to the person skilled in the art are possible.
The shape of the electrically conductive particles may, for example, be needle-shaped,
cylindrical, plate-shaped or spherical. These particle shapes represent idealized shapes
and the actual shape may differ more or less strongly therefrom, for example owing to
production. For example, teardrop-shaped particles are a real deviation from the idealized
spherical shape in the scope of the present invention.

Electrically conductive particles with various particle shapes are commercially available.

When mixtures of electrically conductive particles are used, the individual mixing partners
may also have different particle shapes and/or particle sizes. it is also possible to use
mixtures of only one type of electrically conductive particles with different particle sizes
and/or particle shapes. In the case of different particle shapes and/or particle sizes, the
metals aluminum, iron, copper, nickel and zinc as well as carbon are likewise preferred.As
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The electrically conductive particles may nevertheless also contain a first
metal and a second metal, in which the second metal is present in the
pF cod@iEBd_n alloy (with the first metal or one or more other metals), or the
electrically conductive particles mayécpntain two 20different alloys.
Besides the choice of electrically conductive particles, the shape of the
electrical conductive particles also has an effect on the properties of the
alreadiiSRRISIRAR{tIHE0atiNBe |RIEREREM Ot dhairBCp AASEOHRY a8 N8 ded to the

dispet SIS/ E‘nt%\%‘?o‘.?rﬁr%?ﬂﬁéﬂ“e% 'déﬂ%‘J&@?a&%%?L?"?o[)zéxlﬂw%%h?r%‘?a?fp%der, are
electrically conductive pa?tlc es may, fol example, be needle-shaped,

commeaibalnRle erdscer 6aRMedaslyedHsE By B epap et rapwesmsthods, for

instaride alzeld Shmpirscepddifieractwhkahiegiaedastidlifeomaertutiotesst stkaaiodalts or by

reduc%?{gf_:)gﬁno f&fcemlle W&%ﬂ&%@rﬁ’ﬁﬁém &ﬁ%ﬁ?@ggﬁ: ¥ slpra&inS or atomizing

tear -shaped particles are a real deviation from alize herical

a medplaRieln RRSISUERY JniReChRaR i eRIRIAPISO BARtricaIAiBhdtiefvand water
atomipqlitjol@Wime/aei_dmaiparb(:lme_tmp@edge emmpneisiaity mﬁgb_:lew\ml@mith the
profeffUNHERTR SRCHEALLUUBHR APHICITR IR USahd R AAASHALMRI mil,
partners may also have different particle shapes and/or particle sizes It is
for exgiuplBosSHiERl (68 mixtures of only one type of electrically conductive
particles with different particle sizes and/or particle shapes. In the case of
Besided/eyat AR paan aRsHi SRor BRI CkRispSrdRe JHRERIP ﬁ%%ﬁy%rirgfbducing
per, nickel and zinc as well as carbon are IlkeW|se‘_§referre As
e

carbogyhBoRBHNeS o LISTEIe, MolionBa8bSle B ol II o
decopansities nehyitsm agdedcertimaisgdision inleserforth dbtheixpomeerinSidimnan's

Ency8epifioff fiRxaapEnaiaiahpomsd einss, opannma eialls ayaitabladeptdsosition of
iron carLbe [)eao¥lll¥rpro uced%ﬁ rlnegqfs of knowp rpetloas fnc%r ir}s{arr‘lace ?,)é levated
on Rs8 &f?gﬂ/t?g ep%g‘itlc% SR Fica ere@ﬁ%ﬁoah fioMr o u%ao SRS CR S

pressyrgsyin a heatable decomposer that comprises a tube of a refractory material such as

quartz glass or V2A steel in a preferably vertical position, which is enclosed by a heating
instrument, for example consisting of heating baths, heating wires or a heating jacket
through which a heating medium flows.

Platelet-shaped electrically conductive particles can be controlled by optimized conditions
in the production process or obtained afterwards by mechanical treatment, for example by
treatment in an agitator ball mill.

Expressed in terms of the total weight of the dried coating, the proportion of electrically
conductive particles preferably lies in the range of from 20 to 98 wt.%. A preferred range for
the proportion of the electrically conductive particles is from 30 to 95 wt.% expressed in
terms of the total weight of the dried coating.

For example, binders with a pigment-affine anchor group, natural and synthetic polymers
and derivatives thereof, natural resins as well as synthetic resins and derivatives thereof,
natural rubber, synthetic rubber, proteins, cellulose derivatives, drying and non-drying oils
etc. are suitable as a matrix material. They may - but need not - be chemically or physically
curing, for example air-curing, radiation-curing or temperature-curing.

The matrix material is preferably a polymer or polymer blend.
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5 reduction of an oxidic powder, for example by means of hydrogen, by
spraying or atomizing a metal melt, particularly into coolants, for example
PF ooddBsRsotvater. Gas and water atomization and the reduction of metal
oxides are preferred. Metal powders,with the preferred particle size may
also be produced by grinding coarser metal powder. A ball mill, for
example, is suitable for this. 10 Besides gas and water atomization, the

Polynsasfogmfs'r_f@a ReV¥ATaRiRGaSSRN RIRJUSIExaaTPRN MBS NAYeIRrie-butadiene-
refer. case af iron. (o} t e of,| .

styredi? SR LIRARIE SLIGR S0P RS o Ace B S HP ELIRT AR by
acetalpgf il ie AT sERIOHISAS A1 PRTIEURT 5@9!“”%'%1%66%?@!&1 gthylene
vinyl &betais, pentigeasbanyl mayater ekammeviafechladdeateievateds; amino resins;
aldeh@l@%ﬁ&a&%ﬁe%%iﬁfé?‘é%i BESSHERID &Qﬁéﬁ%gﬁ%&%ﬁ&%@ droxyalkyl

mprises a tube of a refractory material such as glass or
celluigegdy ifelRskr &85 Pertiicl p@RitRieiHiRtken RECBIRIBESH MY Rtefingarboxyalkyl
cellulasstuneioto$er eikatep|epoysistndptd; heating lesths, meatifiedweEsapr @sins, for

examPRABASHARIEN LY pegffunbichaA BRAHBAIMRIN BN § IR RS Rvolak
. electrically conductive particles can be _controlledEls)i))éi Ié)gm]ﬁ ized conditions
c

resingy, HEMYEHRLHEANY0CEEESr SRR e R0 L 1 R AESINS:
glycididresiansplinpyetfeasnethyienareanitiatecidatbpulyresEx pydsseitionaasisnfMABS
(trandPrdRi3A Beighb AdhaiArgheRMIBILATE) Pronarine AlaactHerlly acid anhydride

conductive particles preferably lies mﬂ&he ranlﬁl%otfrgm.zo %38 wt.%. Al‘ o
copol Ry E1F MNP SRS SPABSMe RRETh TS LHUR ARy fosins:
colopfromuB0rasios; whelask mharsdig iresinshpdyestotstalalyerint ofsing arield as phenyl
ester Ceféiﬁfil- %%ﬁ@uwth g plg?lgmers ywrm@eigtpw&nath waw?ﬁnclwgumoiyanmnes;

natural a S elic polymer rivative ere natural resins as g
POy B Rl B ROl T R SRR B from
Bayet bl Ryetdeiactdmisss edvatvativesyaissh g ayrimbnerpelycbngene. thiephene;
polyegijiléiierapmiartidy; npaipsal die Yonpyhta ¢RETIOhoheehrmicalby shithalate

) | r exa -CLIr | Nz Y, Or .
avcof THEFER ﬁe%@éﬁiga%T?ﬁé‘ﬁn%#y%ﬁ%ﬂ%?ﬁ@“%@%fﬁg Polyphenyiene oxide
(PPOYoRgENRERe (HSE. cubteisHbuaREYene. (e ROpataEras A MARlethers
(for evampleapaketigicexagiyols, pBmiGodoaigijedisslienssysene)ndSAn particular
r Gp:%ﬁ NSRC ARy ylates: ins:.alky.

poM@itéiaﬁ%Eggl yl viﬁyl ace%@?g]ggfyr@raseﬁirﬁﬁ?ﬂa@rﬁ%ﬁeﬁgﬁﬁr{y olym.ers
theregf, « pRECRAINY | RREHGHIY | RukplrzetuRANHEYingicobata@oW)M nacRIAs: Polyvinyl
acetatbdo pdgndopopymelisorenipaiyasin stHe aldpblydieyd rat i tasearesinethacrylates in
soluti6h!liases 2AR SEUHASE dRIVAIRBol PrRadi Bt dry HE %%%&?styrene

cellulose esters such as acetates, propionates, bétyra es, carboxy

S I

copolym i RAY UIRNG LIRRAMRE: ¥ sty A b5/ 1shackgr ?regfﬁgfmﬁredia'g%“"ked

or crasslinggdovitkmogyanaifs) cidnakbtapelylvietierelyBispaentt AaqoBisehestyrene

butaﬁemmf%vgle&rr&anﬁﬂé@mwwabﬁsﬁi%ﬁm@@imb@i@ﬂesanw
}

resins; aljphatic epoxy resins . L . - .
Br examgle asein; 3IS; triazine resin, bismaleimide triazine resin

from X pro{eln’s,
(BT), cyanate ester resin (CE}), allylated polyphenylene ethers (APPE). Mixtures of two or

more polymers may also form the matrix material.

Polymers particularly preferred as a matrix material are acrylates, acrylic resins, cellulose
derivatives, methacrylates, methacrylic resins, melamine and amino resins, polyalkylenes,
polyimides, epoxy resins, modified epoxy resins, for example bifunctional or polyfunctional
Bisphenol A or Bisphenol F resins, epoxy-novolak resins, brominated epoxy resins,
cycloaliphatic epoxy resins; aliphatic epoxy resins, glycidyl ethers, vinyl ethers and phenolic
resins, polyurethanes, polyesters, polyvinyl acetals, polyvinyl acetates, polystyrenes,
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10 glycidyl ethers, vinyl ethers, ethylene-acrylic acid copolymers;
hydrocarbon resins; MABS (transparent ABS also containing acrylate

PF coddbet)ioRglamine resins, maleic acid anhydride copolymers;
methacrylates; natural rubber; synthgtic rubber; chlorine rubber; natural
resins; colophonium resins; shellac; phenolic resins; polyesters; polyester
resins such as phenyl ester resins; polysulfones; polyether sulfones;

polysfiyiamidpahRmidMissssedyieniting®itds, psiyeyieolagagielydubiiere copolymers,

P r
e A .
thiophene; polyethylene naphthalates; polyethylene terephthalate (PET);
As a pm@mkhylemdempmﬂeatﬂspegyml|(PE|ECin)'p|dot;t;mmmyI@netqnbkymmthtybards it is

prefe Hqﬂfrl}'%@tﬁwgp Abrl%lk}’ Q Qé%(l?&%é?ﬁb@tmgﬂﬁéo@?éxy resins
polytetratluoroethylene ( rahydrofuran; polyethers
sueh gRaHHNC A R abgrffﬁﬁ?ag @g@&ﬂ&eﬁsh)é iFSPESARANAgolak
resindn pmuﬂmqocﬂpuxyylrebimsldey(tﬂbmn)hEMCewwlynms, Riipi@tipobpimry| resins,
glycud?P@ﬁé‘? Ht@%@f&?@'W@f%ﬁ&@%&%\%%&ﬁ@%@%%%éﬁ%me resins
v ohol olyvinyl acetals pol | acet tes V|nyI
anc R AL AR SN oth AP S SRR e ates i
solution and as a dispersion as well as copolymers thereof, polyacrylates
Expre%ﬁéoom%‘i?‘ﬁ@r@ Qﬁ’ecﬂﬁé’l'%ﬂﬁb BPWH?Q@&H@&"‘I{?‘% 9gdlﬁirﬁgt P8t the organic
shockproo u e osslinked with
cincio SRUREFEL B AR GO O Bl B0 b ot B R B R ggARlrom 01
to 45 miit4divateslesiRrablydrpmdlS tropexdiviple Styroflexe or Styrolux(r) from
BASF AG KResinTM from CPC); proteins, for example casein; SIS;

o S BB A R SR b
and t%mmwmﬁw@@@tﬁ)m SNOPRr X SONESRAT PeYRBIIPER MaMurthermore be

adde@neferiedigsepsmatixdnrictinbajissaaylaiesosgryiatiesiithersitn@sfable for the
respe%ﬁ\rr'é’ %E,??a{’il(ﬁt%‘i%ét u@&g‘%f\)’é‘ﬁtée&ﬂ@%}“gﬁﬁﬂg ad?gr?alpéngnd romatic

resins lenes Imides, epoxy resins, m resins, Tor

hydfoé%ﬁ?ﬁﬂ?eﬁﬂ'f&%éfmﬁlbe‘fdéfiﬂuﬁt‘fl@hﬁ’@!@Bﬁ%‘Hﬁ@ﬂoMeBPB@'ﬁﬁ Pl§| (for example
methaesinstiepoxyinmeplaiolesipsmdaiasindietepoyblasing, syaloaliphakicpolyvalent
alcthl%OéiYcFPéH“atﬁEP&l E&g%ﬂéygiﬁé&‘spr%%/éﬁrg%d g%‘&? n\QQb’éﬁmedﬁ&pda‘kyl esters

henolic resins, urethanes on S, PO

aceta
(for eéé@l%!f‘eg‘f‘éBYya’iﬁ st "\‘R%%)‘GS@E?RY I@QPtaée Méﬁﬁeﬁseceﬁ%\/wa%etate
isoprqlly siyedate, aGFmatbﬂ ﬂym&)bmadwnalmlscmmlmmlalkeemmpanol
meth thereof, Aﬁsrgmné terlal for IMe dis %?S|§r??r?% grdg c%%] of pri e dpropyl
bonzRe AL, P rg%bwvggjg%o = N S R
dibutfbglgsarmpttatehdiimoperglaetsi Sikigtobdialifyirestieorsldighpai fonetialgl ethers,
duproﬁ}@%e@%eﬁ efaﬁ’kkﬂpé‘tﬁ@@ %uﬁéﬂﬁer@@&&&%@iﬁiﬁf@'Bﬁ\é?éorﬁlﬁl?&s%l | ether
aceta?(%) XJJ%%' CVC oaliphatic ‘?ﬁ’ JStS' aao' halic {RSX res'”? IS cY ethers,
Rer é(nae ters Vi ? %ers gnolit resi’ns d? mea ine
d'ethv@gﬁmlaﬁmcﬁfbgrﬁs Qﬁ@lﬁﬁaﬁaﬁe%stﬁmyegta%%ﬁarc@nam@ diethyl ether,

tetratjeifbfatives ethylene chioride, ethylene glycol, ethylene glycol acetate, ethylene glycol
dimethyl ester, cresol, lactones (for example butyrolactone}, ketones (for example acetone,
2-butanone, cyclohexanone, methyl ethyl ketone (MEK), methy! isobutyl ketone {MIBK)),
dimethyl glycol, methylene chloride, methylene glycol, methylene glycol acetate, methyl
phenol (ortho-, meta-, para-cresol), pyrrolidones (for example N-methyl-2-pyrrolidone),
propylene glycol, propylene carbonate, carbon tetrachloride, toluene, trimethylol propane
(TMP), aromatic hydrocarbons and mixtures, aliphatic hydrocarbons and mixtures,
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10 Expressed in terms of the total weight of the dry coating, the proportion

of the organic binder components is preferably from 0.01 to 60 wt.%. The
PF oocBkeReHian is preferably from 0.1 to 45 wt.%, more preferably from 0.5 to

35 wt.%. 15In order to be able to apgly the dispersion containing the

electrically conductive particles and the matrix material onto the support, a

solvent or a solvent mixture may furthermore be added to the dispersion in
alcoh@(@'ﬂfcﬁﬁb@éib&’fé@ﬁdﬂ%&@&ibi@féi'%d&ﬁp@iéi@ﬂaﬁdﬁﬁblﬁﬁ@é Hhewe spasbiveof these

olvedBplication method. Suitable solvents are, for example, aliphatic and

aromatic hydrocarbons (for example n-octane, cyclohexane, toluene,

xylene), alcohols (for example 20 methanol, ethanol, 1-propanol,
Prefedefreprants kdeutdcuioR- l:tutamirrmteyémb:mblplj probatalera-ptophoets, subbtanol),
alkoxy?a?cgw g ?oretg%?ﬁkﬂegl cﬂg)g% a1y ehho oﬂ%’ﬂ%&lyﬁﬁk}/ﬁl@gcol dibuty!

esters example me ethyl aceta e, propyl acet
ol RN G RO SN FREIVLHS) SaiegRpre ool
dialkyaktbbalsdifmopyantpigynce thonypligp attarsnethox(ltaxahple ethyl acetate, butyl

aceta@hwc’q} RE41) a%lgﬁéltge%'\?fs REExamalgsthy Chky I'S%m&pyécgéﬂes
benzene), butyl glycol dlbutyl9%6r oI alkyl ycol acelates (for exa

d"“"’ﬁiﬁ?ﬁg@'é’&?h@é‘fé( e%fut%‘@ﬁ &%}e)e RiSetdite SXRHHIP df‘dfﬁ&ﬁmf”'a")
polyvalizik dl@thets sdiglyaogifoerod llephgtiner giyliphopyieyieng!ygipt diatiedpethigt glycol,
ketondiPraReRts itysiel maRaralky! el diahyroliih e BraRAaBBbY | ketone,
px col a ther acetI %%%%xane di lene OII an
cycIoR AR Bl AHLSHER o Bh P GEREIR CHRP O R P TR QR 2ione).
N-methyplardliskbng othte; 30 rexhigelitbiesh), ethylene chloride, ethylene
glycol, ethylene glycol acetate, ethylene glycol dimethyl ester, cresol,

e B R R S R R MRS M oonon
(for exatapie qthFBK})anﬁféﬂhMy@bIC%éﬂW%Q'mBrM m&w@ﬁea@%@ﬁ such as
glycemle@‘éﬂﬂ@Qf&%rﬁﬁl@t%um%ltbpﬁwﬁieﬁ%mw gesPachiia; dRsebylene glycol
metnf/AIRUAARER 8] U & RSN Ao L RIERAEh S RIBMISS MiShne, DB

ene car e, car &ne. trime
and "QWF“’P ﬁ\%fﬁﬁét?é%%'ﬁ&&@ﬁbﬁéeéﬁféeﬁlxtures aliphatic hydrocarbons and
mixtures, PE 0000058070/Kai - 9 - alcoholic monoterpenes (for example

In thetecr inegih W"&t O%Pf%) Hé?ssrg’é W mapr%ﬂ[q_ r(%% %y ?8 Kf‘smécﬁfﬁf%@%) the

nts e alc r exa anol,

respopiARUARIBRCRUAIRBAGY REAERSISBISA BB ABRG AdcRRPlcation, o

via a papanatiob uiyh ghteeht dintitghglycal)idoutyrolactone, diglycol dialkyl ethers,
diglycol monoalkyl ethers, dipropylene glycol dialkyl ethers, dipropylene

lycol monoalkyl ethers, esters (for example ethyl acetate, butyl acetate,
The “ﬁ RETURRO13cBtdher @M&?P@Fﬁ%ﬁa@é&ﬁ@amﬁ%&ﬂ%ﬂm otk SRstistaof one or
more dippspsadaise glycol alkyl ether acetates, DBE), ethers (for example
tetrahydrofuran), 10 polyvalent alcohols such as glycerol, ethylene glycol,

col, neopent col, ketones (f acetone, methyl. .
0 et RSB0 K, SRR e ARl i BaettipABRIGHon i
dispegsiaitfp ey depenkat, |et|~tppb@ﬁ@én@nt@[@@lt;@/ﬁ@neﬁ’referred dispersants are
surfadtaMetby sdrRykEpl dane.rsatasrang mprdusaineresionl, VARAdRRIC or non-ionic
S'Fr;ﬂﬁrsion is applied onto the support using an inkjet method, alkoxy
ohols (for example ethoxy propanol, butyl glycol, dibutyl glycol) and
polyvalent alcohols such as glycerol, esters (for example dibutyl glycol
Catioaicetiate ahiotylcglycaktaratades dipsorityben éoglyeaiplef iyl "msicpeidites), Polymer
Scienf@&id CV&&HHSP&?E}O”.F AR ‘&Iaé:&ﬂgeh b\ké')‘e%{' BYHRI808181 B BR AN Emuision

mixtures thereof are particularly pref erre
Polymerisation and Emulsion Polymers”, ed. P. Lovell and M. El-Asser, Wiley & Sons

(1997), pp. 224-226.
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20 In the case of liquid matrix materials (for example liquid epoxy resins,
acrylic esters), the respective viscosity may alternatively be adjusted via
PE oodBdererature during application, or via a combination of a solvent and
temperature. 25 The dispersion may furthermore contain a dispersant
component. This consists of one or more dispersants. In principle, all
dispersants known to the person skilled in the art for application in

ExamPispofipishrsiieaariaeskenaikal prigia pshms  SoitRike. dareiayiRacids with chain
lengthdssé?‘?%ﬂ%st%rﬁcé Q{cgﬁ%‘?ﬁ éfQIraEw ﬁ&ﬁ?”ﬁz@éﬁe@ J&H%)Wﬂé’é% PO rerally

cationic amph ric or ndri-ionic sdrfactants. Cationic and anionic

refer rgf:!r‘f&éﬁaﬁ?@%ﬁe”&e%é%eﬁ‘%ﬁ@ﬂﬁ?ﬂlés|ﬁ°%&%‘ﬁéﬁ'ﬁé{‘b9wum salts. It
is alsSgiesiplans Jechhglagyfatd. ANtdeyid Sormkiidebsufohabepwit81i6e8il8,to 30 C

Ral
atomé"‘ éﬁ"er slibgﬁ :?5” éB ﬁﬁeg,‘rfs %ar&g Em&lﬁéogfr@%%ﬁég Pgﬁlgﬁl?ggvﬁutable

K
componi@ps B(Sn?ﬂfé’é Sreln oﬂ?@%‘ﬁ%’fa?ﬂgﬂt@sar LIRSS PN PGS Sulfate or
potassarbaiodiecgicidfatetanbatkdé mythe ehitoof 8.3 r@ratémsyifmeifesaidly. Sodium

doded(PBedZeiR LEifate MBS oles asHEJenfaY seiesRekiaas RS Ritable.

rule, they are used as sodium, potassium or ammonium salts. It is also
possible to use alkyl sulfate and alkyl or alkylaryl sulfonates with from 8 to
Exam@@€ & aiomableprefiraiolysfrdactattsoate Galitonfsaadnasicnicisuniaesartgaternary

amm rﬁ\ﬁHP%ﬁfé.Y W'@Qﬁﬂ@mgmlﬁﬁr@ffﬂ' é‘ﬁ%ﬂirﬁ&}ﬂe&drﬁ@@% f&ilts of long-
hain ﬁ? BZ ?e 4 odecyl sulfatqgo ?'sgota}'s ium dodec Isulfate i lternary
¢ R AR S A L AR 9GS TSR &0 RES! A /ka

ammenjHatsaliiad i doteey aelfesrd dupeiriatdesréofeieenpo recxaeeibtrigethy!

amménigmBlem @S Utiakifkpatisnisesuracinieriaspltambasainas oo danvmes,
quaternary ammonium salts, for example hexadecyl trimethyl ammonium

bromide, and salts of long-chained substituted cyclic amines, suchas :
In papigifiheNGndepifolivéagarisiMmey. UMM AHIfPRISRITh SUNBBER aAkgPrding to
the iIRAWHGR. FR/SSTCsPAHEHE, d6F dsaenplslhexadeayidiemiethiibaRgmMPRITRemie

LexikBROBHSIE: VRRBKY] IS RAEN RIS B L TRERS WErag G R8 Reyword

"Nichtionische Tenside" [Non-ionic surfactants].

Suitable non-ionic surfactants are, for example, polyethylene oxide- or polypropylene
oxide-based substances, such as Pluronic® or Tetronic® from BASF Aktiengeselischaft.

Polyalkylene glycols suitable as non-ionic surfactants generally have a number-average
molecular weight M, in the range of from 1000 to 15 000 g/mol, preferably from 2000 to 13
000 g/mol, particularty preferably from 4000 to 11 000 g/mol. Polyethylene glycols are
preferred non-ionic surfactants.

Polyalkylene glycols are known per se or can be prepared according to methods which are
known per se, for example by anionic polymerization with alkali metal hydroxides such as
sodium or potassium hydroxide, or alkali metal alcoholates such as sodium methylate,
sodium or potassium ethylate or potassium isopropylate as catalysts, and with the addition
of at least one starter molecule which contains from 2 to 8, preferably from 2 to 6 bound
reactive hydrogen atoms, or by cationic polymerization with Lewis acids such as antimony
pentachloride, boron fluoride etherate or activated clay as catalysts, from one or more
alkylene oxides having from 2 to 4 carbon atoms in the alkylene residue.
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15 In particular, non-ionic surfactants may be used as a dispersant
component according to the invention. Non-ionic surfactants are
pF ooddeserbRg, for example, in the Flompp Chemie Lexikon CD - Version 1.0,
Stuttgart/New York: Georg Thieme Ygrlag 1995, keyword "Nichtionische
Tenside" [Non-ionic surfactants]. 20 Suitable non-ionic surfactants are, for
example, polyethylene oxide- or polypropylene oxide-based substances,
Suitatfis CAlae R ERIel ) 08, TRIF anigkip ks nattdGdrliienge sellsehali-butylene oxide,

| ) e gl
siyrere S S BHORGER) ORISR I o BB A otene
oxideg) Ry fovspreidiis/afynabenetalyia suergssion paRciIXHG RN starter
moledints® Z@00rtexEnpRO whtw|. dPgdydthiitansoglicalsidsesprafasradanoticiacid, adipic
acid, BHflfﬁf?Q&:d BP%?}%%%%@;@L%%%%@%’%%&%%%%Rﬁ%ﬂ@ﬁ%@! N,N- or

according to met nown per se, for example by anionic

NN digfsrheratiidrchiiRrines hata Hoatdxiadscarkan BN AStaesidhs, such
as opljehaigdenarcalkation eiakgl cehbititeeduchhgesedidiammnethiatbylsodiumamine,

traemﬁér@féﬁémmbewl%ﬂnmmﬂé!Sﬂ@rqu?ateoan@(ngﬁwﬁhﬁir@nqéw,th weq 4.,

addition of at f(alast one’starter molecule which contains from 2 to 8,
1,5- Oﬁﬂeﬁépﬁﬁﬁm@m DB BUfd reactive hydrogen atoms, or by cationic
polymerization with Lewis acids such as antimony 35pentachloride, boron

Furthdualiigdietheraie RbreliMalarbClaN AR eHRys So/IOEMNE ShBHIIBrANY] M ehethyl
d rﬁxﬁgs aV'”%{frﬁPm At 4015“99%“%&5 hing aﬁ%&lﬁ”ﬁoﬁe%%%ewﬁeth | and N-

an o bg GREISul 'fgr%ﬂ yrw\ne ONHER é?g,efore gmpafe, ! y

ethyl @ighapaloningn and2trigtkarplsmineseiokierarsn)te Hie ol amia g rafst ammonia.

Polyvelémieinepamisaiangl ofril leptammaiie owiisht TR a ki enerpxidemanaba 2- and

used indivjdyal lternately in succession o mixtures, Suitable,starter
13RS, Wl AR S B BED L AR RET S BARARE Uero,
trimetbyledirirpared, REMsIEBRIER), pRthERECHIEHSIcROPiA N ERIDERh AERi PEsferably
used.aromatic, optionally N-mono-, N,N- or N,N'-dialkyl substituted diamines
having from 1 to 4 carbon atoms in the alkyl residue, such as optionally
mono- and dialkyl substituted ethylene diamine, diethylene triamine,

Likewiggsyitahierdtia m diansrsrohwemadngntifes eatettiedpplyisrrnaiahinpts, for
exampi@-the, 3aptod; dl-Strierot , peh@stene tifyiea a4l thipohel ke rergheoi ) iteiith can be

prepi%ﬁ@&éﬂﬁ#'%%‘?ﬁﬂ%?%ﬁ?ﬁé?&%@JPfh%?‘QQHDl’S"o@Q? S ANEIN WRABYanic

, ethyl ethanolamine, dialkanolamines, for example diethanolamine,
acids \prefeRONLAARE. 801 iR RRIaNRAY sl A ARAROL SR ST PB R e
triethanolamine, and ammonia. Polyvalent, in particular di-, trivalent or
Non-BieLNalRa 2 seNlB stHRR-aSPERaRG Ay lafko@dtion of compounds with active
hydrogen atoms, for example addition products of alkylene oxide to fatty alcohols, oxo
alcohols or alkyl phenols. For example, ethylene oxide or 1,2-propylene oxide may be used
for the alkoxylation.

Other possible non-ionic surfactants are alkoxylated or non-alkoxylated sugar esters or
sugar ethers.

Sugar ethers are alkyl glycosides obtained by reacting fatty alcohols with sugars. Sugar
esters are obtained by reacting sugars with fatty acids. The sugars, fatty alcohols and fatty
acids needed for preparing the said substances are known to the person skilled in the art.

Suitable sugars are described, for example, in Beyer/Walter, Lehrbuch der organischen
Chemie [Textbook of organic chemistry], S. Hirzel Verlag Stuttgart, 19" edition, 1981, pp.
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15 1,3-propandiol, diethylene glycol, dipropylene glycol, 1,4-butandiol,
1,6-hexandiol, glycerol, trimethylolpropane, pentaerythrite, and

PF 0008ReERRKkgses, sorbite and sorbitol are preferably used. Likewise suitable
for the dispersant component are _e%e_rified polyalkylene glycols, for 20
example the mono-, di-, tri- or polyesters of the said polyalkylene glycols,
which can be prepared by reacting the terminal OH groups of the said

392 tPadalkpenadbeplrs wid DraaBitanidssdaaiaialbiiodivioReiddd by dehydrating
D_Sorttﬁ-;kraephthalic acid, in a manner which is known per se. Non-ionic

surfactants are substances prepared by alkoxylation of compounds with
active 25 hydrogen atoms, for example addition products of alkylene oxide
Suitatie fatty iRl wis sanpaiephoinglyalkyhhsinssdtaraeaopteasthgleoebranched

\ ) ; ¢ .
°ﬂfb°§§§§g?é%ﬁ@%‘fﬁ4§ﬂﬁﬁ%*ﬁ§§éﬁ%ﬁsﬁ‘até’é%’%“zﬁ%”éﬁ%* e from 10
to 20 8 Zoragglinnethins exupaledhiie BrBkiisdia ng%ﬁ},ége[fgpn 1.0,
Stuttgeeditng Yatiy gleohpiFhieitiesugdag. RdGakeptensidiiectiblamsat] [Rattgaatids]. The

fatty a%i@?%h‘{&ﬁhnfﬁgyb%clgﬁ/is%%c?%Qé‘fﬁuf‘?ét)é@é?%ﬁ'ﬁiﬁd"QJ@E%@E}‘ELS A58 oleic
. tor preparing the said substances are known to the person skilled in the
acid. 41t 35 PF 0000058070/Kai - 12 - 392 to 425. Possible sugars are

D-sorbite and sorbitane which is obtained by dehydrating D-sorbite.

SuitabRM AR/ & IR RS Afite SR @A RINSRERGRIUMY D a1 BSRIAERRA. described as
n]pranchgg or branched 5 carboxylic acids having from 6 to 26, preferably

Su“abrﬁoﬁ'}% ' particularly preferably from 10 to 20 C atoms, as mentioned
for example in the Flampp Chemie Lexikon CD, Version 1.0,

SugardtHEsarHDipw dReks @R HBIMSIY eslasdS g @aNPEle RRERAUESthe person
skille Fa;%eam%s r'I'heerrfa t§ aCIdSe Qlcharrréaérlge $n(¥|sager%iaretla rc ar?lg'ietho ds b

_péﬂ itic aci ,g{eaﬁ_ E%aén_ Slei @it a8 hifinie a'?ﬂ/ ACONoMS fave y
reactingetie sriccavaars ydbk§re i detil @ conmie UrketemrescRugRT 2stsihtarmeprepared
accordmity taUASWD WIRh6HR &I rea@Rigeiine Exiand ifaes e ads JaI6 paep ABE. Suitable
sugartQ&g]rsaé?ekrﬂgw&teijg?lcp #8Q8r of sorbitanes with fatty acids, in particular sorbitane
monolaurate, sorbitane dilaurate, sorbitane trilaurate, sorbitane monooleate, sorbitane
dioleate, sorbitane trioleate, sorbitane monopalmitate, sorbitane dipalmitate, sorbitane
tripalmitate, sorbitane monostearate, sorbitane distearate, sorbitane tristearate and
sorbitane sesquicleate, a mixture of sorbitane mono- and diesters of oleic acid.

Possible as dispersants are thus alkoxylated sugar ethers and sugar esters, which are
obtained by alkoxylating the said sugar ethers and sugar esters. Preferred alkoxylating
agents are ethylene oxide and 1,2-propylene oxide. The degree of alkoxylation is generally
between 1 and 20, preferably 2 and 10, particularly preferably 2 and 6. Examples of this
are polysorbates which are obtained by ethoxylating the sorbitan esters described above,
for example as described in the Rdmpp Chemie Lexikon CD - Version 1.0, Stuttgart/New
York: Georg Thieme Verlag 1995, keyword "Polysorbate" [Polysorbates]. Suitable
polysorbates are polyethoxysorbitane laurate, stearate, paimitate, tristearate, oleate,
trioleate, in particular polyethoxysorbitane stearate, which is available for example as
Tween®60 from ICI America Inc. (described, for example, in the Rémpp Chemie Lexikon
CD - Version 1.0, Stuttgart/New York: Georg Thieme Verlag 1995, keyword "Tween®).

It is likewise possible to use polymers as dispersants.
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15 skilled in the art. Preferred sugar ethers are prepared according to
known methods by reacting the said sugars with the said fatty alcohols.
pF ooddsedsrssd;sugar esters are prepared according to known methods by
reacting the said sugars with the said fatty acids. Suitable sugar esters are
mono-, di- and triester of sorbitanes with fatty acids, in particular sorbitane
monolaurate, sorbitane diiaurate, sorbitane trilaurate, sorbitane
The deparalaaitspEbiaeirhdiolerie osaibiiane trioleatat soreipresed in terms of
the t&h‘?ﬂﬁ NGRS é ﬂ'p’%\fﬁé“g 85p SRIHIB0 S IRalp g Hforiob2i13BEo5 wt.2%,

- monos arate sor distearat Itane thistearatd and sorbitane
Pa”‘Cg@éwﬁfﬁé%{?@'!éffﬂmtﬁl%tﬁf@d%l?ane mono- and diesters of oleic acid.
Possible as dispersants are thus alkoxylated sugar ethers and sugar

The RSHEISOIY QI Rf ﬁqzé %Wv‘éqt@é UG é@%ﬁaﬁ%‘gfﬂ ISF*}%Fﬁ;ﬁJ?%nt This

sugar esters. Pr gents are ethylene oxide and

may GOPSISRY R e B! e“ﬁH@"&eg KGNS BRI QERAZRY R clv8cRatallizable
massamd\20pmiefefilbty halittkd, Oapartmupsntijchrdfarably 2rexidrés Exererplcthelke are

prefeliR, ASHRALERTRAIES MAICH 838 QD RIPEL P RIBDAA Y e AIikilRRs .

esters described above, for example as described in the IROmpp Chemie
Lexikon CD - Version 1.0, Stuttgart/New 30 York: Georg Thieme Verlag
It is fuesrkeywosdibiRoly smbfiterd Ro Kettidrates js Bhirb Blasspowideniovinesal fivers,
whlskié%}’ﬁmmrhyéﬁﬁllﬁ-‘rﬁ@aﬁ%@ées&?ﬂ'@g@iﬁn{fm%% eleRif, oxide, mica,
rttrlole te, in parti cul% }é L@Jg@ ?stear § which Isi? Iabefor
quartg, POWISE @ ? S iR IRHIAG OF ¥ SrﬁBﬁe in
the Hompp Chemie Lexikon CD Version 1.0, Stuttgart/New York: Georg

OtherTéﬂlaﬁ\ﬁeéfﬂﬁE:}gf&ﬁﬁ&rﬂ@)éVWdJsEMV%ﬁ 5335Mdﬁdﬂﬁ@\/ﬁ'@@wms&b&&éﬁwp@eginea,
0058070/Kai ;

ol ymers ersants. PF .00 rsan
siica 3 {BE TN R Sy G 28 R L ibAidal AR iftancrs
for GW'WEM%Y%éf‘di’sMﬁ%ﬁthﬂﬁéspfwﬁbﬂﬁ%%smf@rd’d%rm@@% Jajty acid
amidat. "/pimﬁlﬁét@,ﬂmﬁﬁﬁfﬁm@y H@entS, 2 defddhmin o g dris, digpetaias, desiccants,

cross@r‘ﬁ? Er%i& r}%f&\é @I?%f&r axe I‘(—') ?QMI%SJ#%P?QWQ%SP articles.

onsist of one or more fill nstance, t ponent
of the metallizable mass may contain fillers in fiber, layer or particle form,
The mopirtivmest thirer ditiér Tdoegeoasapie faxdbiybtp moneroiallytasil ahles proghueised in

termsf%'i RADRIGRALRPE; RS rl%&'irf&'eﬁ‘?or%cﬂt1'%5‘591%('%05%99%@'%48&?& and

fillers or reinforcers such as glass powder, mineral fibers, whiskers,
from A3 irdMthoAeeaginariy B’)‘&fﬁ'é’éeguch as aluminum oxide or iron oxide,

mica, quartz powder, calcium carbonate, barium sulfate, titanium dioxide

Ther@mAPHaseRie LB PraddLiNg SRMA L RRHTE; l%l‘éﬁﬁ%é'dﬁbé%ion according
thlxotr |c agents, L?{( e SI‘ a, 15 silicates, for example qmro&s c(){ﬂ

1o the MR SSFo ALY SRRIFSET MEEFRUhBGRkeRUFSIRl IPIRIIS and flame

retarqmdt,mamtc pesidopiolyis etsisaieSTomdd e docasrb o bxiyessddtiy tecits, oitiog total

weigR GRS RRSIGEYR PRINR KNG REMNS IR0 aRBB 3gents,

lubricants, desiccants, crosslinkers, photoinitiators, sequestrants, waxes,
pigments, conductive polymer particles. 20 The proportion of the filler

After capRiyditebes prefivsgnly FofnbataatdPssrvtayereqpleskisd fvREARST #dng the
dispetetah widight eintiats e eadistgcaipaodldivd partidtearmn fthéheaprefeerdial, and

drying?‘raﬁj émmg%t%gpi)\/%%e%ﬂ,Qﬁétiﬁglﬁ'él&o{&f ‘?ﬁ@e%ost part lie inside the matrix so
that a continuous electrically conductive surface has not been produced. In order to
produce the continuous electrically conductive surface, it is necessary for the structured or
full-area base layer applied onto the support to be coated with an electrically conductive
material. This coating is generally carried out by electroless and/or electrolytic
metallization.
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There may furthermore be processing auxiliaries and stabilizers in the
dispersion according 25 to the invention, such as UV stabilizers,

PF cootdb¥SaMRg agents, corrosion inhibitors and flame retardants. Their
proportion is usually from 0.01 to 5 yyt.%, expressed in terms of the total
weight of the dispersion. The proportion is preferably from 0.05 to 3 wt.%.
After applying the structured or full-area base layer onto the support by

In ordésiﬁtg e MldigPersip thw higdoriains \‘hf?—@ﬂ@@tﬂﬁ@HYIQPé}d@fébtﬂJlé@é\Waﬁd/or
otectrd S0 AL RIRIAL 200 118,31 SRR OB BRI I8 o ful-area

he most part lie inside ata con indous
base 'é@ét%&ﬁf’%m MR %ﬁ%@%&%@@b%’ﬂﬂgéﬂ e sty eoiyiearea
surfacth® eeniiedus atectted)ybconsduciive siutfaes, iFs reaagsaryHeomaaix material

tr I t
e ) 0 e LA T o
of thepMAPe@eifsidss %(n&)ﬁ"é?@ct\*éI?ﬂcWet@lﬂE’é‘E?ﬁn e'PF%GDO %/K&?m""a"e
radiatidd, - IR orsigatiorbealiedn coatpirelgtroisysicdhoryllargaolkeseg laler solvent. A

comblﬁlﬁﬁtﬁ%‘?Wr%n%%@é%t%w%m&&ﬁ ﬁg%lgg(b%%‘%ﬁf% ey Efﬁétd?%tégi%amal

y or cure’the structured or full-area base |layer produced by using the

dW'“gd?éﬁHFE]SrP“tSFyﬂﬂBG&Péﬁ? Y SRR br R RGHEERLY ﬁﬂP%‘H@‘é"Emﬂ?ﬁ%ﬁ% YFiRed in
the digpdraicoonding teast skotimiyyaxmibed soRbatexaotiitellyr@ndatiiveraidealich sites

are alF@ﬁM;P@b@éiF{?ﬂl chaigAlbh iﬂé%@f&ﬂ&@%ﬂﬁ'ﬁ@%ﬁ%ﬁﬁéﬁ I%?li@ﬂfﬂﬁ'q’ﬁ'e% layer

copdensatjon of the matrix erla or example us iation
auring R SR AT AV PLTEERAG AIRER 8P HLe SR cohsist o
materighy wibighyarg esadiyravizede lsaﬁ\memm@mwmnene@s@lmmrmwmny oxide
layer an@&hqmiﬁal b%ﬁiféhﬁ»@@sw%@eﬁétﬁg the felens) PRWIRLEHEGRHIRDcarried

accor o the mven on electrically con uctlve artl contained in
out, fQ.[Oe f5e m§' g evrslfg'H LGSR etrol%ar? ?e?(( ose%eséetha eleccf:lﬁrﬁga (?eqayer may
alreadydiaaacﬁ|@@ermmu&mpgﬁusaar&law@%tawmnédaaﬁms wﬁpcwmh?étaddiﬁonal
proce#@nacpabelir depesitad. to form a metal layer during the subsequent

electroless and/or electrolytic metallization. If the particles consist of

materials which are readily oxidized, it is sometimes also necessary to

An agvanideanelomeomye WeleRattsasalpBeobRaeaBlsshdmeRs telectrolytic
metalixayain whichttire oneéhad |sbtarflad cdatioubutoretxancplly ypugingvacislicface, by

exposﬁlgqﬁ%l rﬁ%ﬁ%\HEO t&?afﬁ ® orﬁégﬁs())fbd%&ﬂﬁﬁ r%%%k{ssﬂ%\‘,t%'ﬁ electrically

ce Si aneous ast metallization Is carried out, withou

C°“"“&H¥5‘Pu6?ﬂf’k%&@é@é§e%bﬂéfr%‘He%%a(m“)ﬂﬁr éB@arﬁalB@ EREPESH G Rarticles
are ng@astiptesdefurthtreadiactiales saendhier telectgehity A0dwetaihpation thehatatings

being 'B&H@éd%@iﬂ@rﬁgﬁ%}%&é’yﬁeﬁéﬁﬁ jcally conductive surface, by exposing

the particles the coating only needs fo contain a proportion of electrically
conductive particles which is about 5 to 10 wt.% lower than is the case
The elghtricatye pandieitvcapartioleexpeydm: Expised auventagebamieathe for example by

crushah@maeﬁalﬁ#y ﬁmﬂ n&m&mﬁ. spaélmeemmp%@e‘&ﬁ.@vdm&ﬁgB.ox.de
ess rell ab|I| elec rlcaIIy articles m

n tive
physu.pal%b a4 ERACP mec%an?ga{ﬂg f(?rsg&anqglefj%b i Rlng grlﬁglsri% 'Iﬁ%'ba:rge’_ o
chemisghymithepse DR icRtansereritidarcaieyahlelioxise prarian ofghemical
mixtuXamipteid-beptinolelager, thd/ tighix caspnmpriplasneadisohatginios) exposure,

enther"ﬂ%’ﬂ\%ﬁ’rﬁ%ﬁ El‘rf%l%%? B ChP UG R PARH s biRB P TRDIE 9a4E% A washed

emical or C emical
away, for example by a solvent, or the chemical structure of the matrix material may be at

least partially disrupted by means of suitable reagents so that the electrically conductive
particles are exposed. Reagents which make the matrix material tumesce are also suitable
for exposing the electrically conductive particles. The tumescence creates cavities which
the metal ions to be deposited can enter from the electrolyte solution, so that a larger
number of electrically conductive particles can be metallized. The bonding, homogeneity
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30 mixture which is compatible with the matrix material. In the case of
chemical exposure, either the matrix material may be at least partially

PF oocdbBg@iRg on the surface and washed away, for example by a solvent, or
the chemical structure of the matrix,gaterial may be at least partially
disrupted by means of suitable reagents so that the electrically conductive
particles are exposed. Reagents which make the matrix material tumesce

and caRgriBp duHalphe1dbidgs exnRsigaehsy a@éswfaw@@ndm&wmyﬂﬁlﬁscﬁ&wcauy
- v |
s st S B B e BSRC0 o of he
metalligsiigndanispaigericesnuse mldbaBeer PHERRRIiRYPPRAA SRS/ ymenductive
particReDE0 T daditainal Sosbadlantireitaobithechetedayer subsequently
deposited electrolessly and/or electrolytically is significantly better than in
the methods described in the prior art. The process rate of the |
If the matzi /BAKEY S48 HRIREIPH: BAURROSY tHSFar JeMAdiiRRL PBPRL SB¥Rg an epoxy-
NovolalgcticpliyaopatetiveBartcl edyrsndHattadidiio nedpoginadvantagglyathbe  the
electrRANEVSHR AL BMRIEX aaétsr@é@d@r&meogmsmaw%eaatm@f@@dam
epoxy resin, an epoxyNovolak, a polyacrylate, ABS, a st rene-bugacg‘lene ol
breakE RR5KiRar HF ABURHRLF e LLRh L2 P OBIRE GENEe ElEeckpact he partiles
can theefbyabty exprsad Byitatileg exideridame, Tioe exivapiebmargdyetess sfaheas for
exam B DIABRRBor:iin e, BHRSRAN he-YasalyesbanihiherrNigka 0 sodium
can.th riflg be expos%%l. Suitable oxidants g}re, for example, {gpngan&tﬁsas for
mangggg},?a%y AR AR St SE SR p SR Ah A8 ROBISESTuM R ARate;
examplsdinanpenasansaisatacidulanimsaanhiemuiidsalien easiede sali§ god, cobalt
salts, @EEENVANHISUPHGRENEAIY, GRIBNIGH SldsitiasHArRFIRP SIAUNERNES tIon, sulfur
in thgaltsfégne%/ebdefnuamn%alrt_'s'a bgrmgthﬁéaslts, t%rrll %tneensgal ioXi %C t()) Ellt Salrtﬁ’ ' ferrate
_ 6zéne, vanadiunt PEntoxide, séfentam cﬂ\qm e, ammonium’p ys_nﬁ%'ge. o
dichraspateisnfaiigrurcis ishraredeilcéopafiifofabraninasetifaigih&ein acetic
anhydligx|detrieosarsibdfeisaie adiah gaatssuliuHeidcisriemomiciiabidrifmte, chromic
. I ' in ic acid.or i ic [ itric. aci 0iQdi
acid B SR 008 ol 20 tcac
tetraagsiaifie AUEIANIM IO RTINS RO TIRBHTERRAR WX, PLAtRfe HRinRalen(ilh)
salt sthitaacetite/faeisohtionte tydiumpeaeasnihiss waltnef bxohileacklwEoeh as for
examPRCERBr 88 U B matb SUP iSRG d SRS FYULIRNS R99WBkch as for example

percarbonate, salts of oxohalic acids such as for example chlorates or

sodiuf pRERETS, RIdSREUaRETGRIOERISaIIBOHTE SEEPPERIGor USRTpRLeSoaHR as for
exampleriscthtenaligudinate) evadltd aviope radtliderapeibsuateasl ipbiassiate psuptvdisulfate,

potas@tﬁrﬁxaé%l%rﬁeﬁi&mfgf&hWﬁ@?ﬁurﬁ?‘ﬁﬁl@ﬂ&ﬁlﬁémgﬂélcé’éﬂgso?%%rbéﬁalic acids, for
(8]

otassium peroxodisulfate, potassium peroxomonosulfate, idinjum
exampia AN RECISHE o H BHARREI0R, oS SR SEAB QL RGIFPNIC reagents,
tert-bybochishiopedindeny| Sutfugidpdrbaneqriesenlafivietylppbiinabagdins;Martin

perio&ﬁf&@%k@hﬁ@W@é}%eﬁ'ﬁff&fé%@ﬁrbm%dﬁ&gimﬁﬁ"MW%%H%eroxide, 2-

odoxSiRrtn Bsriodinane, oxalvl clonde, Lifa hcioaen per0idds sdduct,
rea hydrogeri peroxide, 2- iodoxybenzoic acid, potassiu

methyj@eirbaIbATY e, Arealbyperbtn,Bidingroxide, peracetic acid, pivaldehyde,
osmiuNmetiadr phaing -Niveitendnnetayivpsalsy blygdio petioxickespecacstit.2,6,6-
tetrarRGHRY IPRYEIRY. -oﬁ@e‘?s%HE‘&&?@?SQ%R%P”%T%F@EHH@&IQ aé‘éio(,('jvlrimethyl

salts, oxygen’in the presence of 2,2,6,6- tetramethylpiperidinyl-N-oxide,
ace‘a{H%HSxﬁ‘iBﬂ‘c?&WHhQltfﬁ?ﬁﬂr‘a%é?glfl&[&“aﬁd‘?‘ﬂffﬁ?eEﬁ?l RICEEsRIERRyeptionally be
increaaedriomiuer hitreeroVe e axpesatarprderdsy the process may optionally be

increased in order to improve the exposure process. 35 Preferred oxidants

are manganates, for example potassium permanganate, potassium _
Prefoffegh SRS <O RPBERIRIR Gl GO PRIARG A RS FRRIEHE, potassium
mangesediid escdivipth plenmpigsinateN -sxidienpercangenates, fydegenpleeroxide, N-

methARRIHRONR ARSI RSB RIA Clordx AARRORBALIA Kdbotassium percarbonate,
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- 16 - perborates, for example sodium or potassium perborate,
persulfates, for example sodium or potassium persulfate, sodium,

PF oocB@@ssikyn and ammonium peroxodi- and monosulfates, sodium
hydrochlorite, urea hydrogen peroxige adducts, salts of oxohalic acids
such as for example chlorates or bromates or iodates, salts of perhalic
acids such as for example 5 sodium periodate or sodium perchlorate,

perbotateabrdylaxamplei ubtpei i giswuisaienapiritatd pRdliaeds salutinample sodium
| | . C | I

or pol AR R RO, BuRtT OB e M Sl ARl DLRCKoB S BB Suates

sodiumhERRIERTERe YseRaReipe sn Airiardecaddy stsa Bitis el iratdssHRNas for

examphanpanates by dragen e mxioka g _iislmddupahp_ﬁirtmniduasuch as for example

sodiuf® Eﬁf&@?@t%ﬁ %ﬁ%fa&%ﬂ&%‘?&)%ﬁ%‘é@i@%ﬁ%mﬂﬂnhw%@&%ﬁﬁa@ dquinone,

, erchlorates. In order to expose the electrically conductive particles in a .
iron(itth 3% SRIEAEFWMAIR SN MR RIS YA BsFveMale SXReRNYIC acid,
bromipe)yb&ieneedicizopaliesster acrylates, polyether acrylates, polyester
urethanes, it is preferable for example to use acidic or alkaline chemicals
. and/or chemical mjxtures. Preferred acidic chemicals and/qr chemical
Partichlagh BCT B Tor B2t RN GFUTGUPANTS SBERaRm anganate,
sodiumy dpeuhingaaaiel, ssoflive acingaosishoriydceor maiexdsd. Wehaitsc adducts,

perboRQiElS SHeR-abhiRHIS, aGidranrgesic itbxoaxatatbe 28&uHkAbIgpochlorite and

erch‘jegeg ing on the matrix material. Suitable alkaline chemicals and/or
pereng Ical mixtures are, for example, bases such as sodium hydroxide,

potassium hydroxide, ammonium hydroxide or carbonates, for example
In ordPdBIBXSEHE NGRS iRl HUFBreRIBRBIE RS tenaneEaibl thaidiadwhrh contains

for e%%c‘?ése“sjgy optignally B increazer é%;f’,f AL o mproy témea%)r(}ﬁgt%%fepolyether
process. Solvents may a_SOSD U$8d 10 expose he ‘electrica ly )
acrylaiehdetyestpartaanethdtniatRkeiarbigaforT RXEINENIMUSE hiciae digline
chemib@saaiinsmonteniahl sic@ride Maferdnaleidrl ohesticissalve/dn theraighenixtures
are, 1o %ﬁ&ﬁ[&@?%%iﬂé@ﬁ#&?eﬁols’re@ﬁu}éﬂh%iygséﬂgrﬂég'ﬁf&fo%h\ﬁﬂ&“*&él&? AIRS acid,

material dissolves, the base layer Is brought in contact with the solvent
phospiigicrarid Sbrulisratichd¥eanaFEs st 38y RIOF A FSCHEASIGTRY also be
suitatse|vddperalivd) tberdizy cisisialreateRae fSuaabés luntmarehephinads taidérechemical
mixtuR@logenajgd by, ! ,fb&{&sa%%@%sm@&mdnﬁﬂ?w&m %%gthW&roxide,

isobutyl ketone (MIBK), diethylene glycol monobuty| ether. The
amm?@M’Be’\F/&‘?{Ré'%Hﬁﬁ%ﬁ&%l%ﬁ&%@&é%&%‘iﬁ@ﬂﬁﬂ?& Rl Sgrhpnate.
The tenmsrtduns phove the dissaisingae batioriB5h € MOeaeed 30 Todaie kprove the
expoPEHRQAith an abrasive or pressure blasting with a water jet,

sandblasting or blasting with supercritical carbon dioxide. The top layer of

the cured, printed structured base layer is respectively removed by such a
SolveptegnanielintsthismidTive exeestctilty dentligetivepadtictve quntisinedrirthrenatrix

materBATkdNsEREAl RAINBECRYRXEPI8ANE matrix material, since the matrix material
must dissolve in the solvent or be tumesced by the solvent. When using a solvent in which

the matrix material dissolves, the base layer is brought in contact with the solvent only for a
short time so that the upper layer of the matrix material is solvated and thereby dissolved.
Preferred solvents are xylene, toluene, halogenated hydrocarbons, acetone, methyl ethyl
ketone (MEK), methyl isobutyl ketone (MIBK), diethylene glycol monobutyl ether. The
temperature during the dissolving process may optionally be increased in order to improve
the dissolving behavior.

Furthermore, it is also possible to expose the electrically conductive particles by using a
mechanical method. Suitable mechanical methods are, for example, crushing, grinding,
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All abrasives known to the person skilled in the art may be used as

abrasives for polishing. A suitable abrasive is, for example, pumice
PF 0oddexKERIK LN order to remove the top layer of the cured dispersion by

pressure blasting with a water jet, the,water jet preferably contains small

solid particles, for example pumice powder (Al203) with an average

particle size 10 distribution of from 40 to 120 pm, preferably from 60 to 80
polishig, vishvee | gisraias tamprysairESHEtint warpariciesize, sahgbiadineor blasting

_ . ; i . ol whi ; ‘

Wit D R M TR, G SR g tver s
resperdivRY seMRAelin 8UFfeRIMEFER1ISaL MR SherRssriralrcautuciivaraticles
contalvesibriaiie mahix oxitieidhyes thevelty thisosasge be removed chemically

and/or mechanically, for example. Suitable substances with which the

base layer can be treated in order to chemically remove an oxide layer . .
Al abasien KRB R 6 RERADGIE LA ER LR Skt o ARGy SE ot Beishing
A suitablecebtastes isy fdil wteasylfeyr puatic: ovciecantratd or reiutec e tarhlayie of the

curecPGih &Il W%r@@%@h@ﬁgtﬁ%ﬂm@%@oﬁﬁ AR50 BRI rRRIhIA Qhtains
acid. Swtat@e rgechanlca methods for r(fm Xg@ Ehmlde Ia\tyer fron;ar'a_gne(Jal .

TR IS BRI UGS BRI o A 38 average il sze

distriputioncf Srfon edp st the ppreiciedl 68 Hateh@0dishersiaelvascaliartz powder

(SIO,pRRfiedRMeIsh,supRGEhbonds firmly to the support, in a preferred
embodiment the latter is cleaned by a dry method, a wet chemical method
and/or a mechanical method before applying the structured or full-area

If thepglestrippdy. enpevstivetralignsatemaimachatatal meigloganireagiy oxidize, in a

prefefatligieihbalearigasaiblexpdoughes dhRsstfarean) taensupp Eise that tdal layer

is for%?ﬁiicﬁi%bsqpﬁﬁﬁ%éf gﬂ&%aé& lﬂa'%@?#@rt %%:gi%b”ﬂ Qro ﬂ\!ﬁ/ iH ?ﬁs case bhe

ar, washi e support with acidic or alkaline reagents or w ]
remoeHt BRTYeN ARSI ARSC YA B TISSRrTR MBI BHPRRACIR HUB Heich the
base Biyisabkm aeidieaeaikalier eageniscally, tanexampaidy yaetflorictasidlectrically
cond&é{lt}ér aﬂ?&%&éa%ﬁ???&ﬂn&ﬁ@,%&&é‘%&ﬂ%soéoﬁ%mt%dé%lﬂﬁe sulfuric acid or

potassium roxide or carbonates such as potassium carbonate. _ _
cone ﬁ?é%q‘eoédﬂylém&&ﬁ’éoﬁﬁ@gﬁrﬁé'%%‘f&‘sé%i&'?ﬁ‘ﬁ%‘}%‘@ E6ifta iR RUfRNic acid,
formiclispdrammmi¢acaphplying the 35 base layer. Preferred solvents are alcohols,

ketones and hydrocarbons, which need to be selected as a function of the

. Support material. The oxidants which have already been mentioned for the

Suita B Resb ) BRLOHS (e PHGOBBRR R e EGRUFRIY conddctive
partiohee threcenétially hiehsteesap ier e drdceloantwdeforexnasinttheearticles.

structured or full-area base layer are generally the same as those which

So N ARG PG arATECSE QP THe OGS D Mol oo, i
prefeggiapnbesirentdbmigisrids st otidnpadriawibaibi wet chemical method and/or
a mechanical method before applying the structured or full-area base layer. By the wet
chemical and mechanical methods, it is in particular also possible to roughen the surface of
the support so that the dispersion bonds to it better. A suitable wet chemical method is, in
particular, washing the support with acidic or alkaline reagents or with suitable solvents.
Water may also be used in conjunction with ultrasound. Suitable acidic or alkaline reagents

small

are, for example, hydrochloric acid, sulfuric acid or nitric acid, phosphoric acid, or sodium
hydroxide, potassium hydroxide or carbonates such as potassium carbonate. Suitable
solvents are the same as those which may be contained in the dispersion for applying the
base layer. Preferred solvents are alcohols, ketones and hydrocarbons, which need to be
selected as a function of the support material. The oxidants which have already been
mentioned for the activation may also be used.
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can affect the bonding of the dispersion on the support, and for
roughening the surface. These are, for example, dust removal by means
pr oodfdbRsHshes and/or deionized air, corona discharge or low-pressure plasma
as well as particle removal by means.of rolls and/or rollers, which are
provided with an adhesive layer. 10 y corona discharge and
low-pressure plasma, the surface tension of the substrate can be

Mechﬁﬁl@atmmm@raﬁﬁ%.aﬁgﬂeigd@&&w@]wd&ﬁ&ﬂﬂa@r@wbwwmmrea
urfactga and therefore bot the Wettmgawﬁfﬂ the (h SIO % égq expose the

or ful a'ea 35t S dlsreegrsmn Cin E}eslm roved. 15 Th ture or full-area
electrisady wéu@\&@mﬁm9 wmiequﬁ@ﬁmﬁmnﬁfém PGS method

by using the dlspersmn The printing method with which it is possible to

Dry C%%Lgi(}*suc ﬁ}} glqcﬁhﬁaﬁ% %18&8’?8‘1[‘?8#&0& § '&6’&%&8 ﬂ#é? &yﬂ&(ﬁs which

rexample screen printing, inta

ting
can aiatife Wﬂp‘ﬂy‘hﬁa‘?ﬁﬁ‘ﬁfﬁlﬁ@ onchRKGEPpRHiARS d 6 1oNEbrRiRR p)e surface.
Thesenatbioidrasxdeguabdasinr&Ehe0 h8heans off betghastiand/Anyetingredraitingprona

duschH?&éhBP' IEREYNYRL, SRR LS KER 2 HSALMBIAINGY FheBlRO BErbiREAnd/or

It is also possible to a%?ly the surface using another conventional and
rollergy WRIChAGRCX et T athadNas & B4ting methods are, for example,

casting, painting, doctor blading, brushing, spraying, immersion, rolling,

By cdraiGERch AR direbRGHING JlsemE) HI SS9k thision o Hfélér@&f?éte can be
full-area sur %(ieeproduc edb %nntln or the co jlr zqmetho referab

seleclelGseRRHh 698 Uhd BB B PPk gy and
theretanel pathidotareitirefoviblithbetiopersion anddths bonding 1o thgedispesgidrecan be
impro¥gRlied either surface-wide or in a structured way. 30Differently fine

structures can be printed, depending on the printing method. The

dispersion is preferably stirred or pumped around in a storage container

The plafcherepplichiibarestingsg AAusoipireiRmppravEes pudsilhe support with any
pnnuﬁgd\imaatmivmgﬁ@mﬁadrga&%@ﬂntﬂi.@qd.iﬁnﬂgerﬁ&ﬁ@dsjﬂm whithatneopeséible to
print c?n'ﬁevx TR Eﬁrgaecoeufg Qxa%g%ers'r%ﬂ&g @» ﬁﬁmgn%éﬁ%‘&%ﬁ? as for

e S orage container IS makes it 0ossSI leve improve

exa"}ﬁ#ﬁwﬁﬁ@ﬁﬂpﬁ%@%@n @f%’@wﬁﬁ'!&yé%ﬁm@e@W“an@@%@@ﬂ‘i&’taﬁ%d printing,
|nkjet\pﬁmagytaarlmmdjme@dwbmmgmégagmdatmmmwﬁmasnegutﬁm peinting. Any

other’h?f‘ng ﬂd@ﬁﬂSWﬂﬁg%ﬁe%ﬁ% Q@r@?ﬁ%‘ﬁ"th%% r}%{ﬁévé‘?rsﬂéq]’ﬂ@'&sed It

Ispersion Is heate energy Input e Stl rer or pum

is alsgpApy éﬂoﬁ‘ﬁﬂﬂﬁﬁ%@“&ﬁﬂ%ﬂ%@%ﬂW%é@r‘tﬁ?@‘tﬂﬁ‘éh@@g "YH’%%@F%” coating
methotrehgd thedimabiitytiaods farep Sbre agamp)ali gitetipgn tipgnivedh adtscsuchlading,

brusHivg, spraying, immersion, roliing, powdering, fluidized bed or the like. Thickness of the
structured or full-area surface produced by printing or the coating method preferably varies
between 0.01 and 50 um, more preferably between 0.05 and 25 pym and particularly

preferably between 0.1 and 15 um. The layers may be applied either surface-wide or in a
structured way.

Differently fine structures can be printed, depending on the printing method.

The dispersion is preferably stirred or pumped around in a storage container before
application. Stirring and/or pumping prevents possible sedimentation of the particles
contained in the dispersion. Furthermore, it is likewise advantageous for the dispersion to
be thermally regulated in the storage container. This makes it possible to achieve an
improved printing impression of the base layer on the support, since a constant viscosity
can be adjusted by thermal regulation. Thermal regulation is necessary in particular
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5 inkjet printing and the LaserSonic(r) method are particularly suitable in
the case of a printing application. These methods generally obviate the
PF 0odeBSisrEatthe production of printing templates, for example printing rolls or
screens, as well as their constant chgnging when a plurality of different
structures need to be printed successively. In digital printing methods, it is
possible to change over to a new design immediately, without refitting
whenéveeSanskdM st phagespdisiticicasated apnhingndreydisparsiahdytimeatspump

when %E#th%ﬁ‘&%PBHﬁrg é@é?{ﬁfﬁ{%@c? z%q*tﬁ:ul F@%ﬁqg% ygegnductive particles

with a’maximum 15 pm, par rly prefe y 10 pm, in order to
prevent clogging the inkjet nozzles. In order to avoid sedimentation in the
in ordkb inkietrhesel thiecfidispiétgiandniay dstpreaped byigitehpsrding methudsg such as

it SIS AR ARSI SIS S AP SITASE FEYANEBENS Hning
S stem can be heated In order to a UStt ev |t e qgiIs

PPl R TP AT B TR, o el RIS O N DS Lt Bnting

templatgsp &ot, axittnpe prietiho dallecordanestts, 26 Wellinsdhtin ciniiaitoheogiiblwhen a

pluralf@v Bf@w@eem%tme% Wildan S‘é%ﬁﬂfé&%&%ﬁéi@&tﬂe :ﬁta@wr%rﬂrn@theﬂ%s, it
F zﬁger on its u er side and i ower side, W
Is p°ﬁ§r%ﬁg

CORBOR, SR e R SRR S b el g diges and
stoppRYASs on the upper side and the lower side of the support can be
electrically connected to one another. For through-contacting, for
exampl wall o ore.in.the su rt |s vided an 25 Il
in e AP oBe e b8 B R LT AAC Y RIERER Y uee
e|eCtrt6alerﬁPB@h‘§§V#\ PREISIGSptD ﬁ)l"@lﬁmﬂ[bs@ﬁteftﬂé W@Inlé’éﬂ\ﬁl‘\‘%l’ﬂﬁ@ferab'y 10
um, islispiistorpibaémasitaigiadtacelagEtoadbzrenthciivier parketis sedipivgtion in the

mkjet"l‘%%@ AfatGg rﬁ@r%uéﬁ“rﬁ %%JM}%W&@?@E bor@x\/ﬁ'&i‘?ﬂﬂ%@'ﬂwat the

port, it is not necessary to co Ispersion
Pa”'cﬁﬁé@ Wlﬁ%!%ﬁﬁé?%‘ﬂ?%’ﬁ'@’&ﬁﬂﬁ?@@ﬁ?&% hiasuyemdfes R?rﬁ%aiﬁgrd@ order
to adijtiee trROViEmEs it cihig¢riisplasioolesgathdfor miettrplytic coating by the metal
layers growing together into the bore from the upper and lower sides of

the support, so as to create electrical connection of the electricall
Bes"’@ér?dﬁ’&f()@ thr URRIGIOR ANIGPRE SidsRldRoRHAR TR HT%W&W@Z’&&%%’ Gpo to

the iniendioppibris Bésidpssiielentsthprdade didinguteptite withe atiorlactiicallyo conductive

strucme&flekfm HRS ASRSE rra?mozﬁ keQ¥pdrosuEhad ins sWer srealiziRdthe aid of
/or blind 35h 0058070/ ai - 20 - In order to obtalna

h ores Lk PF 00 h
throug S R S B8 o L UHOR  o OR |SsP B e YT the
upperm&t@mﬁéh@ﬂqmr@mmume SighRgWeRONDEh elegitiealieerongaipeeaopaganother.
For tm@gn%amhﬂﬁgpﬂ& %ﬁﬂﬁ)%tﬂﬂlhﬂ at !ﬁﬁétlﬁaﬁ@&mmﬂdsaﬁ@éwded with an
|cat|0 e ending on the, matrix materi curi IS . calrl out as
eect . B SR M R SR B et o
form Pgﬁﬁtlﬂﬁhmﬁ@ pXRrete raaialibe “@E‘éﬂb\ﬂ"?ﬁalaﬁ)ﬁs@&mthat contains

the emmwm c&amdmmﬁamry@wamemmdﬁrptmtmgat@ deicwieg deastigrabase

rﬂﬁ%"pﬁﬁ?r |

layer. ?gg e ac ‘lev dbya omblﬁziﬁé?r?q c?%%%f%ér@ﬁt??netmﬁ%r%nggﬁ%t?%m the
disperitRafoVER GVPTHSHGY 27g ﬁea’t'"%@&%ﬁ‘ﬁ‘?étf?daé Wﬁ&fBE“S fside the
bore doringi ezl appuiians engipoelscicoytisiveatingdnekempiés thge d0dayengriagether

into tﬁ@?'b@?eomiﬁpﬁf&'adbfp%r&ﬁ’dbbbw @@é@“@l“‘ti@ éhﬁb&’i‘le sy lé@‘ifﬁ%r@ﬁ'@@ectncal

r ro The rm uently be cur the action
conn R o e ey o S S N AR R T R0 15 Uper and
lowercgiigg @lﬁdhﬂ §ﬁﬂPQﬁe Eﬁﬁ‘ﬂﬁﬂyﬂ@nﬁmﬁmﬂaﬂ@ﬁoﬂﬁfﬁr thelkg [Bysnpairtidl is also

possiBl¢fiR0usaobleraiytAesSs hedmRove thin misrefe fednvaeapiig & slesEisaty blind
holeSconductlve particles are at least partially exposed. In order to
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15 produce the continuous electrically conductive surface, at least one
metal layer is formed by electroless and/or electrolytic coating on the

PF posicegirred or full-area base layer after exposing the electrically conductive
particles. The coating may in this cagge be carried out using any method
known to the person skilled in the art. Any conventional metal coating may
moreover be applied using the coating method. In this case, the

In ordgsripobitreongibaptalle stedligstastitied anflitpisabaseftayeicondhtriypport, it

is préﬂ@mmméhﬁsm%miﬂém&mdherﬁleﬁiﬁ&a}bd@ﬁdm@w@ BHCTayesi9Applied
onto %H ? rE’S”r?t?o e “d dia %@00%00' a;ﬁl@}?gﬁ"ﬁb}‘@r\%’é"&ﬁ ?%c,? matrix

5¢ equa y no nob e me e dispersion"ma

mateuglem.cm@@n@c@ﬂsr@% %ﬁ@é@@dﬁh@@tﬂ&e&%ﬂﬁ@ exasRiE RO Mg Reiansof heat,
light Whiohisirardgpogigigtionideleskiaglly maebwtmal@wfaaﬂedmelmdmﬂyhc gamma

radlaﬁgﬁtiﬂga%fs idRr S »ﬁ;éhegﬁn%%%c L@H@ ﬁ'mgy dWnetimes

copper or C romlum e thlcknesses e one OI’ ore OSIte ayers
be ngpeqasHY dOnedrtidnatiERe AR Tﬁ\s pRHERg &ﬂk&lﬁ%h%eaﬁc'%lﬁtﬂegré’\’ a
combhadtessentigicrertheétveddidior Sxitaple elestcolyteradinrion s WWiidiatane and heat.

The TR AERHNhEIFEL EaGFRALIFNE SO BF o R LGV %F%&'&%ple the

person skilled in the art for example from Werner Jillek, Gust Keller,

'aVe'#Fé?}ﬁB[?érPaé?’L%?éfﬂ?é'ﬂe‘?H@%Hk Waﬁ&%&ﬂ?o%ﬁﬂ?éd*lﬁréﬁ}f“”r es formed no
longaettbmcipgy)]. Thedaye Gnhag sz séqriant/y200 3 teduméhé, aiigosoBBRag5harheating

may %dﬁﬁéodﬂéﬁetﬁgéi glecicalycag fngtt&“‘(ﬁswtb'uﬁﬁdﬁaﬂiﬂ’@r%ﬂéu KRC@RBrolytic
he su PO Irst sent to con

meta o A TR S L RRIBBLFH R A ARASH PP LFPONE Bt Preforred

variaelettmc%!nytngﬁmmmmﬂ@em@lﬁmm@dfnﬁ ih@qbreama@yempﬁ@d in order to

prod@&wmy reshen fbllseerr tiosmy laprEBRaing ﬁﬂfﬁa@t%d st deashens egHhadormed

PF 0 8070/Kai - 2% |ta nventignal_cathpd
by eE&rol o?hgp er.i'g(r:ltrs lé: dcl%a ing o¥| (reuﬁsuer oe Ascﬁorf?areé Base layer after

expoéﬁmﬁmﬁgﬁfé‘@c@tﬁ@f\ﬂlﬂe&@r%W'%lIH?@a@@%ﬁ*f&é‘%éléhlérﬁ‘@%ﬁé’e carried out
usingleppsietdormde @&ﬁ&b@&@@lsﬁiw@mmf@fma&tmal daM%mmnﬁbEmetal coating

may Con§89er5€%a gif%'& 98 ectr%’rﬂ& RECly gk QT ﬁ%&’fﬁ&gﬁ‘%ﬂyof the

uctiv ayer c Iytlca y coated, generally rises
e'ecta%hr&%#@rbaﬂh\ i aﬁseef%rn@%ﬁeaémoa%o%esoaw%ﬁfmhalgh which the
electetatirobrigustutistnucantainim¢hatdamstaoam aiarerll tbtattansifrionprheiple, all

metafd %ﬁﬁf&%?eﬁ%ﬂ 5?%@5%9&’99%@9 é’&‘tﬁée@édﬁ"’}‘.'é!bfé) ReGlivE Ry ﬁ%ﬁ%?s%fnt%y be

substrate to form a metal layer. To this end, the at least one cathode is

usedy, 8Dg‘Hf’WWQEFioﬁ\R/ﬂW’th@‘%%M&e@B% I%V@B%“ébdib‘a% phich are
depotited ulmstr atiedsitraltys ponthaiikeo sigticttes Hathelddirelgtitr alytiing etteodsr example,

gold, KRexdn t&aﬂ&%uﬁﬁf Sﬁﬁtﬁ*ﬂﬂ?dsmé?etﬂ”&fﬁ'p%‘:"'@béﬁrg?ﬁlmﬁ efﬁ@“iﬁMdﬁesses of the
coating in this c e Su electrolytic methods, for Wﬁ ]aaret osein.

one G RERSHEA P8 o o B YR T o BRI G B REBE T Beed i

the arhzediareobbessandial PHbeciatrendies-may also be designed in the form of
segmented rollers, in which at least the roller segment which is in

Smta% “Go “Oé‘o ih the asuale tOcP%F‘c’gt‘fﬁ ISleaPeS 'Veé’n ool vee"t?ructures,
ep05|e metal on ro er ca be rem

are ‘SWH tﬁh t'fh% eags@rm&lgﬁwém@e Y |?’F§'B8&%%T‘tcy\éﬁiﬁﬁfoél||9"ccﬁ¥fél:f(e“eh
Handbechedenelndtenbiittededreiiicgitaetbook of printed circuit technology]. Eugen G.

Leuze Verlag, 2003, volume 4, pages 332-352.

In order to write the electrically conductive structured or full-area surface on the support,
the support is first sent to the bath containing the electrolyte solution. The support is then
transported through the bath, electrically conductive particles contained in the previously
applied structured or full-area base layer being contacted by at least one cathode. Here,
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20 the base layer to be coated, so that the metal deposited on them is
deposited back into the electrolyte solution. In one embodiment, the at
PF ootecesbomeicathode comprises at least one band having at least one
electrically conductive section, which1s guided around at least two
rotatable shafts. 25 The shafts are configured with a suitable cross section
adapted to the respective substrate. The shafts are preferably designed
any seyliaiizicatlyeatidnaasatfmdexanople (b thpesisk skithd o e sihmmidie tieed. As
long 8 |@@Séétﬁédé36&1féﬁl§ th@salectiisadl sanlpsti0satr baath abieasieonsposited

from 8‘|e cﬁg]ﬁ rfalbflgr%onneetegacatt%e é{ caII he shaft being

conti igure ecurrent i tran rom t e “Surface of the shaft
to the band. When the shafts are 30 provided with grooves in which the at

A suiteBit @mmbamdmuaﬁ,tmﬁubmr@deaﬁamuaeeewmredwirmﬂmn&wskmiayer can

be egﬁrﬁ g&l? %?ectr?é,b%y co lg%ﬁ‘?%%’s'té}? %&%'B&ﬁﬁo ﬂQl Hz?ﬁe and one

groo S to’b e and e regions Oft
catho@@a%%h%@%ﬁ?@e ﬁmt?éemaa!ngeo%lwmapaﬂﬁ@lﬁga?y%%@&ﬂeta' salt. Metal
ions froavend lectdiatratelitiom deingsetidcalyetanteatydeviadtiutivehalisages of the

subs¥l-«d '?&,‘ﬁ%fﬁ{%‘tatl éY qfot%ssgﬂtﬁtsﬂt\%kﬁsIQQFSMacﬁlwm b3alRht in contact

example, although s also possible to use any other suitable device with
with R ERPELAE BRSO R SO & ARSI bDRESEL R the

bath.22 - Since the cathode comprises at least one band having at least one
electrically conductive section, it is possible even for substrates with short

electrlca uctive structures, es Cla s seen in the S

Al oGS P R FOSHALD ARLSFoh Ml e B AN L ol
coatiffhis thipossthlSwincteotiohdiconttbastsafiguesamplof dhe tbatsodevhicBihe cathode
is for'ﬁ?éaﬂb \6pi %i%&&%ﬁé@'lhﬁf&ﬂ%&ﬁ&@t HEGHARRARY b2 cataat WHE Haghodes

ﬁ eforal%riﬁ(fr tlpe E?thatgs 055|ble Q o tre |orﬁs (r)olf € eqment
may 8?% ey ZoRAUEING QRO QUTRIH é{lr%d‘é Bifiguiriy 125" sea
Wh'C'baﬁdrre@ImeW@@ﬁMQﬁtlM@hatﬂéa%!h&&tﬁbaﬁ@@&r@?ﬂ@ﬁérﬁbW%[E%!W&Wgé@nneded
cathmwimﬁestth&mtdﬁ tnéhiﬂ@mm@m&wwﬁbdhamm@e case of

l“gpsdit ellgrrangse g] offset |ca f'r%tt t?ﬁ‘g gﬁﬁﬁtﬁtgt%vﬁ{] do not contact

se gme]n?ed ro %e
ectrically conductive s ructure Int re ionon w

the beéeweédw\h?e@pemaeeﬁgamﬁ mel@ireeaeﬁtydmm%%ﬂ tﬁlé’ﬁﬁ@%eéf'?ﬁ@k into the

electengtingio@orhe achieved by configuring more than two bands in series.
15A construction which is shorter, as seen in the transport direction, can

be achieved in that _ _
In one embodiment, the at least one cathode comprises at least one band having at least

one slectrically conductive section, which is guided around at least two rotatable shafts.
The shafts are configured with a suitable cross section adapted to the respective substrate.
The shafts are preferably designed cylindrically and may, for example, be provided with
grooves in which the at least one band runs. For electrical contacting of the band, at least
one of the shafts is preferably connected cathodically, the shaft being configured so that
the current is transmitted from the surface of the shaft to the band. When the shafts are
provided with grooves in which the at least one band runs, the substrate can be contacted
simultaneously via the shafts and the band. Nevertheless, it is also possible for only the
grooves to be electrically conductive and for the regions of the shafts between the grooves
to be made of an insulating material, so as to prevent the substrate from being electrically
contacted via the shafts as well. The current supply of the shafts takes place via sliprings,
for example, although it is also possible to use any other suitable device with which current
can be transmitted to rotating shafts.
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the respectively successive bands arranged offset are guided via at least
one common shaft. The at least one band may for example also have a
PF oooresndaeiructure, so that only small 20 regions of the electrically
conductive structures to be coated-@pthe substrate are respectively
covered by the band. The coating takes place in the holes of the network.

So that it is also possible to coat the electrically conductive structures in _
Sincattbe cgibadsremintisan @hleasb Ao ecrsddvain atHeash sasreleritpalheconductive

secti®RNASALESBIENSbIN fhie d0patraled At AkosrRiiRdIlE eshaRBasesclures,
espeg?aﬁlrr.angee‘r’let Ie"a]lsEhtgv ?rgr?gpds r é%%ﬁct)' egf ?F% eédgs%%§&r|%s 't%'sg%él%ed with a
posgltﬁ% or {he at least one band to alternately comprise conductive

sufficigntiohick saatbacShinisrrsselaisinse Vg albe, sPrfigeadipneofoheeathode as

a baffrslén Brordditianadyy givaestave wndalleasitana anadicalyiconneatkdde for a
longe?r}ﬁttqte.although care should be taken that the 30 length of the conductive
sections is less than the distance between a cathodically connected shaft
and a neighboring anodically connected shaft. In this way, the regions of
So thhiedalsd pdisblane vabrdgichwith ttreetedistraly donblaativatethumtere on which the

cathé‘d%p'&‘39*%%%@'[%‘1Q%@(ﬂ@qgs@efﬁ?%f}ﬁl%&m&,eegal%gew high BERQOLHR Preferably

contact with the substrate are connected anodicalrlé.eThe advantage of this

arrangs IR AN SRTEE M WIRAREE RO 48RP A8 if thiiat the second
bandcathadied ofiseidtighinof theefosinzhiglrenmdacts tyadiediidalythengootive structure in

the rEQRAGSTIAMR PEIRIIQIRROMERIBE IahwhichhasdeRased aribafandarger

thickW ile it Ea/as connecte cathod|c$lg/, the anlecg_tljl{\g connecte rﬁgéqﬂ |Sse fes
RFERPLIG F9RERS GROPSALPIRYRT BYGEIN9BEY 8&%‘787? -

A construction which is shorter, as seen in the transport direction, can be achieved in that

the respectively successive bands arranged offset are guided via at least one common
shaft.

The at least one band may for example also have a network structure, so that only smail
regions of the electrically conductive structures to be coated on the substrate are
respectively covered by the band. The coating takes place in the holes of the network. So
that it is also possible to coat the electrically conductive structures in the regions in v_vhich
the network rests, even for the case in which the bands are designed in the form of a
network structure it is advantageous to arrange at least two bands respectively offset in
series.

It is also possible for the at least one band to alternately comprise conductive sections and
nonconductive sections. In this case, it is possible for the band to be additionally guided
around at least one anodically connected shaft, although care should be taken that the
length of the conductive sections is less than the distance between a cathodically
connected shaft and a neighboring anodically connected shaft. In this way, the regions of
the band which are in contact with the substrate to be coated are connected cathodically,
and the regions of the band which are not in contact with the substrate are connected
anodically. The advantage of this connection is that metal which deposits on the band
during the cathodic connection of the band is removed again during the anodic connection.
In order to remove all metal which has deposited on the band while it was connected
cathodically, the anodically connected region is preferably longer than or at least equally
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- 23 - long as the cathodically connected region. This may be achieved on

the one hand in that the anodically connected shaft has a greater diameter
PF ootbessdiwxaathodically connected shafts, and on the other hand, with an

equal or smaller diameter of the angelically connected shatfts, it is possible

to provide at least as many of them as cathodically 5 connected shatfts,

the spacing of the cathodically connected shafts and the spacing of the
long as dkcedihedinalbctatriviés meiferabhjsbemyhst achiaveizen Aveongivand in that
the aiﬁmt ;p%&aﬁkaéaé@l%ﬂhés RASOD@psie mﬁ&a«hmdh @%@ saMisaIRiconnected

east two s mounted on a respective shaft so that the tate, ,
shattgy ghd b IRES S L e RECNEET SRR AN AP S dNBarcany
connegéedrishfifissohdacivesitridturovidfchlaleashég, Bapycriiihgssasrcriadcally
connaaaahmﬁft&,rq@%amaaastmstrmcii@dl@ bmw@tﬁd”cwdﬂmmsaﬁﬁgﬁmipabmg of the

omo s.coati ' ally configured with a

anod%%ﬂgscg'gg |o?r$ ‘ggﬁ%ﬁ%ﬁ%‘ﬁ%&%@fé@ﬁégﬁﬁg@ The disks preferably

have a circular cross section. The shafts may have any cross section.

Alteririvgy ehdleacbafiscaparpisfarabiysd Jaesigreidciindataiie to ooderiee e least
two o?#ﬂ(ﬁ Sri?oﬁﬂ?e‘ds&‘iJ StPégﬁe‘é/ﬁU‘éhsﬁéﬁ %%if'ﬂ%};}@éﬁ;}&ﬁ%?ﬂ{ed&?&% ér@éﬁﬂ@{n one

S are arranged next to one anothe aft as a function o

anothgk [ffinisPimakebdnaesiles inricertigriy foauFRG, SEHGRIFR BDIgR re short,
espebiatlyess) Heenndivitioalrdrsisrintir&fiovhich e idgistralsthosbbspauied with a

suffichIaly Qﬂl&@%ﬁgﬁoﬁﬁbee‘hr@éﬁéf%%ﬁm@wﬂ@e&l&kﬁ‘%r@%@ﬂ&ﬁaﬁi}ﬁ%ﬁ 8 with a
k to the wi f a'disk. This ma

diskS on a shaft corresponds at leas idth of a dis es it

cross, Seciir ASRIBI RIS IFIREF YR RHBLRgE TSR BISISREYpaRNRncircular
crosgwedtitksTtm atetitsfin2p Threcamentosspsigtiontdodisker take sippdtseyriopreterably
desighedepiaaniaipe shaft. In this way, for example, it is possible to connect

the shaft to a voltage source outside the bath. This connection is generally

carried out via a slipring. Nevertheless, any other connection with which a
In orderttegeet et taisoirsin ntanesitiad facgrwidetdtiondnpasliagpntdighse acokirality of
diské'(l?il%tiﬁﬁé?{ I@@ﬁﬁéi& Rf)laﬁc;%lsgaﬁéidm ngnl:%haﬁﬁagtmum@ﬁﬂashafwiatis of the
0 ppssible to s the contact disks, with current yia their.quter . .
subsfigl A e PR 5 S o s bR R Wit nee, mo

whiclk dheacliskrhofhthe ositheeaiers shafh<cathengrge fionftmeeiemad sabpdiment, the
distaftdesdavedRriydhasiision Witbhatrmtiaggoihe shalissfap anaramier biea disk. This

hafts ar di 3 f I de at. f .
L

IS; however, It 1S also possible
on aghgake the shafts from an electrically insulating material and for the
current supply to the individual disks to be produced for example through

The glﬁpéﬁf;%hpply of the disks takes place, for example, via the shaft. In this way, for
example, it is possible to connect the shaft to a voltage source outside the bath. This
connection is generally carried out via a slipring. Nevertheless, any other connection with
which a voltage transmission is transmitted from a stationary voltage source to a rotating
element is possible. Besides the voltage supply via the shaft, it is also possible to supply
the contact disks with current via their outer circumference. For example, sliding contacts
such as brushes may lie in contact with the contact disks on the other side from the
substrate.

In order to supply the disks with current via the shafts, for example, the shafts and the disks
are preferably made at least partly of an electrically conductive material. Besides this,
however, it is also possible to make the shafts from an electrically insulating material and
for the current supply to the individual disks to be produced tor example through electrical
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PF 0000058070/Kai -24 - conductors, for example wires. In this case, the
individual wires are then respectively connected to the contact disks so
PF oobb@stIgepntact disks are supplied with voltage. In a preferred
embodiment, the disks have individugl sections, electrically insulated from
5 one another, distributed over the circumference. The sections
electrically insulated from one another can preferably be connected both

condsam@dmlly@mb@nm”m It thesebyneorrilviadar aisaction waishégpactively
t yvit 0 tho as it
con g A e e S e
way, metal deposited on the section during the cathodic connection is
In a pealaved agbutiktedtring thekanndic Wim&bmy@l@@&oaﬂpmmﬁm from
one NG RSO BAPNREALHIRNRA AIBES iR NSEORL ol CUfOBNFFRNIMA from

variants are a o possib e besides removing the meta p05|te on the
one SHek PO BTEISIR I R S SATRELSt PP RPN GRS GFHFR e i Bereby
possithie fuared sebtiod vbichniplie chetattalitr the chisicatecte drdmprfhetedatetiaidically
and, HQ%W#'&Q ithe ﬁ&emﬁé”)ﬁ RS vRPRE S Qb EhaHISkhictbg RaslsaRy eln this

made is preferably an electrically conductive material which does note
way, 6 b R <GSR A S HoFBTHE GRURE Sl RufEmobed gain
duringhéhteriaterdire foneciop|d RO rrditzgs, suaplitel domh deditich@obpgomtsugenerally
takePSIRANiBIGRNGNES or metal/plastic composite materials. Stainless steel

and/or titanium are preferred materials. It is also possible for a plurality of

baths with different electrolyte solutions to be connected in series, so as to
Otherjslsasiing pratity efelifierepossibialdesider rmeviagdheo betabdesgsiteg on the

shaftaﬁamgwﬁs ibi.Stﬁ&sawagsM&éo@gﬁg&isérmwdhmb%ﬁaﬂayer fitstoands, for

exam ol%?s 21)( and t en 9"?“{ tlcally In this case, different metals or the
Bine ﬁ1 o ep05| s b)?the electroless and electrolytic
deposition. The electrolytlc coating device may furthermore be equipped

The ﬁﬁkﬁﬁdﬂ%ﬁeﬁmm?ﬁb thechizaubsbiadactian partotatene tisksotativr dEads, are
t
o L0016 OG0 0LBBISE ASCTE R DABE £ e o

e"’“%nﬁ%ﬁ‘}‘%rﬂﬂkf@ﬂv@%ﬁfﬁ@ﬂr@ HsichexieeinridiRPlgidBaisiipkh realds s¥ample
metalB, theapraitts pamdlictics gropibes kst alythialipeaddyrtheratakeicscomposite

matoit (R ALEAUR RS AR SREBALNES AL AR drection after the

rotation.

It is also possible for a plurality of baths with different electrolyte solutions to be connected
in series, so as to deposit a plurality of different metals on the base layer to be coated.
Furthermore, it is also possible to deposit metal on the base layer first electrolessly and
then electrolytically. In this case, different metals or the same metal may be deposited by
the electroless and electrolytic deposition.

The electrolytic coating device may furthermore be equipped with a device by which the
substrate can be rotated. The rotation axis of the device, by which the substrate can be
rotated, is in this case arranged perpendicularly 1o the substrate's surface to be coated.
Electrically conductive structures which are initially wide and short as seen in the transport
direction of the substrate, are aligned by the rotation so that they are narrow and long as
seen in the transport direction after the rotation.

The layer thickness of the metal layer deposited on the electrically conductive structure by
the method according to the invention depends on the contact time, which is given by the
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PE 0000058070/Kai - 25 - speed with which the substrate passes through
the device and the number of cathodes positioned in series, as well as the
PF oommossent/sirength with which the device is operated. A longer contact time
may be achieved, for example, by cpsnecting a plurality of devices
according to the invention in series in at least one bath. 5 In order to

permit simultaneous coating of the upper and lower sides, two rollers or
speedviwtBhalistnitie thiebaisks mriaee thorugheline clenias RSUE S orusNden ik cathodes

posmm@m iesparil/ely Reirganesdnfmalibeivbatiaitichhasaalast Garoperated. A

hbet een them OWhent ntentlonl tf i )
orgef 5 LR B M5 SRS 1o RGO, BLERH g SRR, of covios

aCCOfWﬁE:FPéFé fireenlioRdupereeii atlepstenddethrough the electrolytic coating
device and then wound up again - they may for example also be guided

In or&?F% ePngrt %ﬂ%@&%@%@a{j@p& Hdn HE%\QJPF%&QGE@QBH &or two

urali electro ytic coatin VICES, Ich Tor example may then also

Shaﬂ%é”%ﬂr dinBIRNTHRE SRR oPTR RABAR feapAmsieT Mav Espshitiely be
arrangedisogree ieesniayrate 0o tadi ng dte degin tesnyeids dhereoghipadortttramy.
auxiliary device known to the person skilled in the art. Such auxiliary
devices are, for example, pumps, filters, supply instruments for chemicals,
Whery P bl b I o AR ISP bR RN R BER G B <0 Called
endleste tbitslytbisiolatofirkh onwmconth éprersomikiledean thevagh ity dectreddiincoating
devic@'H%S RSTAGERIP MANCNRBYGRARARHIB HRBIREGLAEIRRgiothe bath

example, are also systems in which'the electrolyte solu
i & SERABGUARR I HE (RIS A BTt AR AR IWes/ Sl v coating
devicepevdiiet, fisrexramisiendy thempalse bﬁeﬁh@dgeﬁbahoﬁa)nnmmnﬂaen iffekext to one
anotHest! Keller, Handbuch der Leiterplattentechnik [Handbook of printed

circuit technology], Eugen G. Leuze Verlag, volume 4, pages 192, 260,

349, 351, 352, 359. The method according to the invention for producing
The eleairrbdity eaiingctowcstmeturedasrding deesenwratentsn besggpbradayith any

auxmbﬁy QRsiade dribvwh CONtHL Pdfs G RItRBLIRUAS m.dﬁmnfénuumu@m@deea iSre, for

so p053|ble onIy |nd|V|dua steps,of the method to be.carried o
A e A e R
instrutRBeSBD 70/Kai

All methods of treating the electrolyte solution known to the person skilled in the art may be
used in order to shorten the maintenance intervals. Such treatment methods, for example,
are also systems in which the electrolyte solution self-regenerates.

The device according to the invention may also be operated, for example, in the pulse
method known from Wemer Jillek, Gustl Keller, Handbuch der Leiterplattentechnik
[Handbook of printed circuit technology], Eugen G. Leuze Verlag, volume 4, pages 192,
260, 349, 351, 352, 359.

The method according to the invention for producing electrically conductive, structured or
full-area surfaces on a support may be operated in a continuous, semicontinuous or
discontinuous mode. It is also possible for only individual steps of the method to be carried
out continuously, while other steps are carried out discontinuously.

The method according to the invention is suitable, for example, for producing conductor
tracks on printed circuit boards. Such printed circuit boards are, for example, those with
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- 26 - multilayer inner and outer levels, micro-vias, chip-on-boards, flexible
and rigid printed circuit boards, and are for example installed in products
PF coSldSkhASKGPMpUters, telephones, televisions, electrical automobile
components, keyboards, radios, vidgg, CD, CD-ROM and DVD players,
game consoles, measuring and regulating equipment, sensors, electrical
5kitchen appliances, electrical toys etc. Electrically conductive structures
multil@yefiantide aieuiLBeP RS MalcalsBe ceiptea-blitdbe fleatie aadcagiingrinted

curcwt H&‘?dé‘dg fQ"th Do FSIC0 PJ%‘E{%&@B%HF}R?H&?& S g%%gﬂ:@@sﬂ&ephones

IIMms ma e aforementioned materials mentione supports

te'“‘%‘ﬁﬂ?vﬁ‘ﬁ&ﬁ'%%&ﬂ?@&ﬁf@ﬁlﬂ?&@ﬂ% KeRARFES SEOTiINMEROTHE:
DVD ateprdingdmthednseintip msakuitihgrianot ereguiatite fen proderdingeREE, electncal

k,tché}péﬁamégag%gm?{@gt@fgnas or other antenna structures, chip card

modules, flat cables, seat heaters, foil conductors, conductor tracks in
solar cells or in LCD/plasma display screens, capacitors, foil capacitors,
Electriesistam)dotive ctvusiwisc it flfilge scocdid rqupmhuts ny sl edsadad \coam@ avith the

meth@ﬂ%&%ﬁ%lﬁb%ytlfx%rmvéﬁﬁéf? X ﬂ@u@@yéﬁ&hsﬂﬁ’gﬁﬁﬁ%c&@@ YL RARIBIO Dlastic
S Eed mterconne ted

e or two sides with a defined layer thicknes
fims JRGHRL Ol AT TS AR P { Pl PInis SRR QRO which
electmalbhcmﬂuswfghmmplatf@rmmeldhnﬁielm@bﬁmbgnmr@hrmlanthe fovention is
furméh%m%&%&@ﬁmwﬁmgmm%emh&fufﬂi@ﬂa%Srm?ﬁéftmﬁst@rpdsﬂ@ﬂ%@.tenna
ntact points or co or interconnecti nte
structglregtrgﬁg Ceg ﬁ P % u?thséaral BOSS T 0 prcﬁ uc%%nﬁ%ﬁﬁggacks n
solarwsglle opitatits H@Dﬁ?@@mé e‘l’éﬁﬁf@iﬁ@@'@ﬁfﬁon‘é@ﬁ@c'&@' selphscapatiters omesistors,

conv&tﬁ@@e@&ﬂﬁﬁﬂﬁ@@foﬂﬂﬁtfﬁ@ﬂud@éw&lltfétwed’c’ﬂﬂ&fipkfaﬂcts in any form for
oS TSP SIENEG SNSRI TNION SESSBIIE UL e

orap catlon in fueI urthermore

thicknesssifsia ﬂacﬂﬁé@au@éesmn%ﬂ@& Mﬁ?@t%@él@t@ﬁéﬁﬂ&g c‘éﬁﬁmeﬁ% RiyBctional
surfa&ssubpmwem decol anetalizationeahsipieest aticlgingnsadearofithgnetic radiation,

for th@ &S Wl%q p é érdﬁ % lﬁ’éﬁ%?}ﬁ%.%% 5%% O%QBEC@CHQQct paints
e s

ra e method acco e invention allows inexpensive
or co ﬁfg@@ﬁ@rf’bﬂ%?&aﬂmoa%&@ ﬁﬂﬁm@ﬁfﬂiﬁﬂﬂ%’ﬂﬁgﬁé@@pﬁaﬁmularly for

use as switches and sensors, gas barriers or decorative parts, in particular
it is FERREAINR L HLSIRIENR MPMRHuce antennas with contacts for organic electronic
components, as well as coatings on surfaces consisting of electrically nonconductive
material for electromagnetic shielding. -

Use is furthermore possible in the context of flow fields of bipolar plates for application in
fuel cells.

It is furthermore possible to produce a full-area or structured electrically conductive layer
for subsequent decor metallization of shaped articles made of the aforementioned
electrically nonconductive substrate.

The application range of the method according to the invention allows inexpensive
production of metallized, even nonconductive substrates, particularly for use as switches
and sensors, gas barriers or decorative parts, in particular decorative parts for the motor
vehicle, sanitary, toy, household and office sectors, and packaging as well as foils. The
invention may also be applied in the field of security printing for banknotes, credit cards,
identity documents etc. Textiles may be electrically and magnetically functionalized with the
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well as foils. The invention may also be applied in the field of security
PF ooddbEHiRgHQr banknotes, credit cards, identity documents etc. Textiles may
be electrically and magnetically functionalized with the PF
0000058070/Kai - 27 - aid of the method according to the invention
(antennas, transmitters, RHO and transponder antennas, sensors, heating
aid ofalemestiscatistrling &y enprplasicehtehielgngueimiters| IRFIDAarmekgponder

antenﬁ%%?&%'ﬁ B?é?ﬁ%’e%‘fm‘;e%é%}ﬁ&?"af&i afit ,P?‘?)é(m%F rﬁ%%ﬂgﬁ,ss(l\’lﬁjd 2 or

0 sides, meta plastic surfaces, for exa amental’strips or
exterior mirrors. The method according to the invention may likewise be
It is fuskerfostheossitédimaierdatadhirs nvits, folind drqlelyeter. , Sappexanyidd ion one or

two siISQIGHLEIEULDOAGS s REIE Tl nas Sl IRRSRRRLS SAREDrase B mirrors.

cables, fm%onductors Wlt%a view to through-contacting the upper and

lower 10 sides. This also applies when other substrates are used. The
The muthatli zedcadingets tive dnicardi e coadililep vosth e envesttiton thié thetatieationisef holes,
vias, P?ﬁﬂ:}?&'é.@%im@aéﬁafn%@ iﬁlﬁarhﬁdeg?%ﬂy%lﬂépﬁﬁﬁ%ﬂ{éﬁ% '@%_'?r@h&%onder

unctjonal parts_such as magnetic tables, magnetic games, magnetic
At B 5 TR OH TR QU0 B0l THBGAS RS B Fesbper and ower
sideseidcyec apdiekiwhenbliotr gobelritesraeg veeductivity is advantageous, for

example in foils for seat heaters, floor heating and insulating materials.

Preferred uses of the surfaces metallized. accqrding. tg the invention are ..
The rﬂ%%lﬁ% v@ﬁ% S pro uced accordlngfilo 619 lnverﬂlon -gif ﬂmey comprise magnetizable

metals - may also be employed in the field of magnetizable functional parts such as
magnetic tables, magnetic games, magnetic surfaces for example on refrigerator doors.
They may also be employed in fields in which good thermal conductivity is advantageous,
for example in foils for seat heaters, floor heating and insulating materials.

Preferred uses of the surfaces metallized according to the invention are those in which the
products produced in this way are used as printed circuit boards, RFID antennas,
transponder antennas, seat heaters, flat cables, contactless chip cards, thin metal foils or
polymer supports clad on one or two sides, foil conductors, conductor tracks in solar cells
or in LCD/plasma screens or as decorative application, for example for packaging
materials.

After the electrolytic coating, the substrate may be processed further according to all steps
known to the person skilled in the art. For example, existing electrolyte residues may be
removed from the substrate by washing and/or the substrate may be dried.

An advantage of the method according to the invention is that sufficient coating is possible
even when using materials that readily oxidize for the electrically conductive particles.



products produced in this way are used as printed circuit boards, RFID
antennas, 20 transponder antennas, seat heaters, flat cables, contactless
chip cards, thin metal foils or polymer supports clad on one or two sides,
foil conductors, conductor tracks in solar cells or in LCD/plasma screens
or as decorative application, for exarpple for packaging materials. 25 After
the electrolytic coating, the substrate may be processed further according

P tto | steps known to the person skilled in the art. For example, existing

atel]l radﬁ) e residues may be removed from the substrate by washing

and/or the substrate may be dried. = An advantage of the method

1. AACRIENG RithRJAYERE Aeisibalstdfiaiani e0atinstiter0sSHlraRAE ¥8Aaces on a
when usi%.materials tha refajil%.oxidize for the electrically conductive

s 9

pgvﬁgﬁ)aré. - fg CPAWERY HEthSd for producing electrically

conductive, structured or full-area surfaces on a support, which comprises

thg follgyuipaStapsiradarRIYGaIsirestued arjel-ares BrRS.IAYBFOMOusing a
the support by using a dispersion, which contains iron artl?les in a matrix
mator RSP AL RN e At AR M R material, o) at

least partially exposing the iron particles by at least partially breaking the

cyyed g idEadh Al it KRR @yidg e hdaroHngeadnetal layer on the
structured or full-area base layer by electroless and/or electrolytic coating.
2.The method as claimed in claim 1, wherein the oxidant is potassium
permagpigteasten sty stposinantieniies, sadicies hyrataleganasstiatydhiaaking the

manganeda, dYHQPAtRLIPIAM §alDAEEKCES, a perborate, a
percarbonate, a persulfate, a peroxodisulfate, sodium hypochlorite or a

perchlorate. 3.The method as claimed in claim 1 or 2, wherein before
efBctrdRsgungamdieratiBygOmicARystoatingans Sifcrieadenee fallcarbn plastsoless

layer, aRdgpidesBiwBiimgay be present is removed from the
electrically conductive particles or the iron particles.

2.  The method as claimed in claim 1, wherein the oxidant is potassium permanganate,
potassium manganate, sodium permanganate, sodium manganate, hydrogen
peroxide or its adducts, a perborate, a percarbonate, a persulfate, a peroxodisulfate,
sodium hypochlorite or a perchlorate.

3. The method as claimed in claim 1 or 2, wherein before electrolessly and/or
electrolytically coating the structured or full-area base layer, an oxide layer which may

be present is removed from the electrically conductive particles or the iron particles.

4. The method as claimed in claims 1 to 3, wherein the support is cleaned by a dry
method, a wet chemical method and/or a mechanical method before applying the

structured or full-area coating by using the dispersion.

5. The method as claimed in claim 4, wherein the dry method is dust removal using
brushes and/or deionized air, low-pressure plasma, corona discharge or particle
removal using a roll or roller provided with an adhesive layer, the wet chemical

method is washing with an acidic or alkaline chemical or chemical mixture or a
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4.The method as claimed in claims 1 to 3, wherein the support is cleaned
by a dry method, a wet chemical method and/or a mechanical method
before applying the structured or full-area coating by using the dispersion.
5.The method as claimed in claim 4, wherein the dry method is dust
removal using brushes and/or deionized air, low-pressure plasma, corona
discharge or particle removal using a roll or roller provided with an

SRR <ABIE) O EREMALI AR P2 5. SRR AP Sha o pressure
mrechdnicaltmendoiswaes ithgptirmadinepnahstd mgidcipeessure spraying

with an air or water jet optionally containing particles. 6. The method as
claimed in one of claims 1 to 5, wherein the structured gr full-area %ase
85 (LR A g ™. T FtEIF R R o i orea
whrseiayddscernlieg hyetrrodtisanpethtfg, casting, rolling, immersion or
spray method. 8. The method as claimed in one of claims 1 to 7, wherein

the dispersion is stirred or pumped around in a storage container before .
R D G A B MR ifecBFuR e & St coosting.
stialbrarénondrdlcareaspeaenia@yierds applied onto the upper side and the

lower side of the support. 10 The method as claimed in claim 9, wherein

the structured and/or fyll-area base layers o the upper side and.the lower

S TG, BORRES (B B Bl B (heV A dep B on = S o
threnghdoyatawst.ina skhaomeontrings keiiraepiticasdm 10, wherein a wall of

the at least one bore in the support is provided with an electrically

.ccmguctl e g%rsfa e for the throo?%T-.con&atctlggw%gr. The method as fcullzﬁ_lmed

me, . amed In ane Ims n.a_structure o area base
In"one 0110 aifs 148 iqL WhErSIntAS Strutared 6r ThiCarda base rayer IS at

|daxepanizilied orid e dinedrsita apblymigwee Hispertioruredhe method
as claimed in claim 12, wherein the curing or drying is carried out in

The method as claimed in claim 9, wherein the structured and/or full-area base layers
on the upper side and the lower side of the support are connected to each other by at
least one through-contact.

The method as claimed in claim 10, wherein a wall of the at least one bore in the

support is provided with an electrically conductive surface for the through-contacting.

The method as claimed in one of claims 1 to 11, wherein the structured or full-area

base layer is at least partially cured or dried after applying the dispersion.

The method as claimed in claim 12, wherein the curing or drying is carried out in
chemical or physical ways, or by a combination of these ways, depending on the

matrix material.

The method as claimed in one of claims 1 to 13, wherein the electrically
nonconductive material, from which the support is made, is a resin-impregnated fabric
which is compressed to form plates or rolls, or and unreinforced plastic film.



15.

16.

17.

chemical or physical ways, or by a combination of these ways, depending

on the matrix material. 14 The method as claimed in one of claims 1 to 13,
wherein the electrically nonconductive material, from which the support is
made, is a resin-impregnated fabric which is compressed to form plates or
rolls, or and unreinforced plastic film30--30 - 15 The method as claimed in

one of claims 1 to 14 for producing conductor tracts on printed circuit

boards, RFID antennas, transponder antennas or other antenna

TR IEEOR S SRR Rt GUToS, Bebt (AP e AP CERtgrroct on
coridigdtoriteaitkbaardslaREENs anténnasDiAaspeadtispiaiesopsens otffer antenna
PERURING elofirelricalbuGRAtethP RBHES JBRME 541S; #f TBRINEYAdcBRductor

claimed in one of claims 1 to 15 for producing decorative or functional .
ARG A SR, oAl AP el S L iRy CIdeB AR obtialy
radizigdpréodteimailydontuction or as packaging. 17. The method as

claimed in one of claims 1 to 16 for producing thin metal foils or polymer

sypports clad with. metal on onge or twg sides, . . .
LILRQ methog as clialmeé In one ofec%lms 1lto fgfor producing decorative or functional
surfaces on products, which are used for shielding electromagnetic radiation, for

thermal conduction or as packaging.

The method as claimed in one of claims 1 to 16 for producing thin metal foils or

polymer supports clad with metal on one or two sides.



