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met hod for producing electrically conduétive surfaces on a nonconductive
substrate. 10 The method according to the invention is suitable, for
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el ectr g diation, for thermal conduction or as packaging, thin
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di sadvant a trR;d both nethods is that the structures thereby produced on the
substrsé)e not have a continuous el ectrically conductive surface. In

or der generate electrically conductive structures, it is therefore
necessary Aanethaddbreprodutiag geechitaln torafuctfe @Mé&?ﬂa/shbﬁratéis known, for

example, from US-B 6,177,151. Electrically conductive particles, which are contained in
a matrix material, are in this case transferred from a support onto the substrate. The
transfer is carried out by irradiation with a laser. The laser liquefies the matrix material,

25 so that the transfer material is transferred onto the substrate. The transfer material and
the matrix material initially form a solid coating on the support. If the melting point of the
matrix material lies below ambient temperature, freezing of the support with the matrix
material is described so that the matrix matetial becomes solid.

30 WO 99/44402 likewise discloses a method for producing electrically conductive
surfaces on a substrate. A support, onto which the coating material is applied, is in this
case brought in contact with a substrate or into the vicinity of the substrate. The coating
material is melted by a laser beam, and the molten material is transferred onto the
substrate. A large energy input is required in this case, so that the entire coating

35 material is melted.

A disadvantage of both methods is that the structures thereby produced on the
substrate do not have a continuous electrically conductive surface. In order to generate
electrically conductive structures, it is therefore necessary to transfer a large amount of
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25 The object is achieved by a method for producing electrically conductive surfaces on a
nonconductive substrate, comprising the following steps:

a) transferring a dispersion containing electrolessly and/or electrolytically coatable
particles from a support onto the substrate by irradiating the support with a laser,
30
b) at least partially drying and/or curing the dispersion transferred onto the
substrate, so as to form a base layer,

c) electrolessly and/or electrolytically coating the base layer.
35
Rigid or flexible supports, for example, are suitable as supports onto which the
electrically conductive surface is 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
40 conventionally used for printed circuit boards. Suitable polymers are epoxy resins or
modified epoxy resins, for example bifunctional or polyfunctional Bisphenol A or
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In a first step, a dispersion which contains elecirolessly and/or electrolytically coatable
particles is transferred from a support onto the substrate. The transfer is carried out by
30 irradiating the dispersion on the support with a laser.

Before the dispersion with the electrolessly and/or electrolytically coatable particles
contained therein is transferred, it is preferably applied surface-wide on the support. As
an alternative, it is of course also possible for the dispersion to be applied onto the

35 support in a structured way. Surface-wide application of the dispersion, however, is
preferred.

All materials transparent for the laser radiation in question are suitable as a support, for
example plastic or glass. When IR lasers are employed, for example, it is thus possible

40  to use polyolefin sheets, PET sheets, polyimide sheets, polyamide sheets, PEN sheets,
polystyrene sheets, or glass.



40 to use polyolef in sheets, PET sheets, polyinide sheets, polyan de
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In a preferred embodiment, the desired parts of the dispersion applied onto the support
and containing the electrolessly and/or electrolytically coatable particles are transferred
30 onto the substrate by means of a laser focused onto the dispersion.

In order to carry out the method according to the invention, the laser beam and/or the
support and/or the substrate may be moved. The laser beam may, for exampie, be
moved by optics known to the person skilled in the art having rotating mirrors. The

35 support may, for example, be configured as a revolving endiess sheet which is coated
continuously with the dispersion containing the electrolessly and/or electrolytically
coatable particles. The substrate may, for example, be moved by means of an XY
stage or as an endiess sheet with an unwinding and winding device.

40  An advantage of the method according to the invention is that besides two-dimensional
circuit structures, for example, it is also possible to produce three-dimensional circuit
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30 The surface of the electrolessly and/or electrolytically coatable particles may be
provided at least partially with a coating. Suitable coatings may be inorganic or organic
in nature. Inorganic coatings are, for example SiOQ,, phosphates, or phosphides. The
electrolessly and/or elecirolytically coatable particles may of course also be coated with
a metal or metal oxide. The metal may likewise be present in a partially oxidized form.

35
If two or more different metals are intended to form the electrolessly and/or
electrolytically coatable particles, then this may be done using a mixture of these
metals. It is particularly preferable for the metal to be selected from the group
consisting of aluminum, iron, copper, nickel and zinc.

40



el ectrolytically coatable particles, then this nmay be done using a m xture
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25
When mixtures of particle shapes are used, mixtures of spherical particles with platelet-
shaped particles are prefetred. In one embodiment, for example, spherical carbonyl-
iron particles are used with platelet-shaped iron and/or copper particles and/or carbon
particles of different geometries.

30

As already mentioned above, the electrolessly and/or electrolytically coatable particles
may be added to the dispersion in the form of their powder. Such powders, for example
metal powder, are commercially available goods or can readily be produced by means
of known methods, for instance by electrolytic deposition or chemical reduction from

35 solutions of metal salts or by reduction of an oxidic powder, for example by means of
hydrogen, by spraying or atomizing a metal melt, particularly into coolants, for example
gases or water. 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.

40
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30 The matrix material is preferably a polymer or polymer blend.

Polymers preferred as a matrix material are, for example, ABS (acrylonitrile-butadiene-
styrene); ASA (acrylonitrile-styrene acrylate); acrylic acrylates; alkyd resins; alkyl vinyl
acetates; alkyl vinyl acetate copolymers, in particular methylene vinyl acetate, ethylene
35 vinyl acetate, butylene vinyl acetate; alkylene vinyl chloride copolymers; amino resins;
aldehyde and ketone resins; celluloses and cellulose derivatives, in particular
hydroxyalkyl celluloses, cellulose esters such as acetates, propionates, butyrates,
carboxyalkyl celluloses, cellulose nitrate; epoxy acrylate; epoxy resins; modified epoxy
resins, for example bifunctional or polyfunctional Bisphenol A or Bisphenol F resins,
40 epoxy-novolak resins, brominated epoxy resins, cycloaliphatic epoxy resins; aliphatic
epoxy resins, glycidyl ethers, vinyl ethers, ethylene-acrylic acid copolymers;
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epoxy- novobm{nlnaisd repoXy resins, cycloaliphatic epoxy resins; aliphatic epoxy resins, glycidyl

ethers, vinyl ethers and phenolic resins, polyurethanes, polyesters, polyvinyl acetals,

30 polyvinyl acetates, polystyrenes, polystyrene copolymers, polystyrene acrylates,
styrene butadiene block copolymers, alkenyl vinyl acetates and vinyl chloride
copolymers, polyamides and copolymers thereod.

As a matrix material for the dispersion in the production of printed circuit boards, it is
35 preferable to use thermally or radiation-curing resins, for example modified epoxy

resins such as bifunctional or polyfunctional Bisphenol A or Bisphenol F resins, epoxy-

novolak resins, brominated epoxy resins, cycloaliphatic epoxy resins; aliphatic epoxy

resins, glycidyl ethers, cyanate esters, vinyl ethers, phenolic resins, polyimides,

melamine resins and amino resins, polyurethanes, polyesters and celiulose derivatives.
40
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30 more of these solvents.

Preferred solvents are alcohols (for example ethanol, 1-propanol, 2-propanol, butanol),
alkoxyalcohols (for example methoxy propanol, ethoxy propanol, butyl glycol, dibutyl
glycol), butyrolactone, diglycol dialkyl ethers, diglycol monoalkyl ethers, dipropylene
35 glycol dialkyl ethers, dipropylene glycol monoalkyl ethers, esters (for example ethyl
acetate, buty! acetate, butyl glycol acetate, dibutyl glycol acetate, diglycol alkyl ether
acetates, dipropylene glycol alkyl ether acetates, DBE, propylene glycol methyl ether
acetate), ethers (for example tetrahydrofuran), polyvalent alcohols such as glycerol,
ethylene glycol, propylene glycol, neopentyl glycol, ketones (for example acetone,
40 methyl ethyl ketone, methyl isobutyl ketone, cyclohexanone), hydrocarbons (for
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proportion is preferably fromO0.1 to 25 w.%
25 The dispersion according to the invention may furthermore contain a filler component.
This may consist of one or more fillers. For instance, the filler component of the
metallizable mass may contain fillers in fiber, layer or particle form, or mixtures thereof.
These are preferably commercially available products, for example carbon and mineral
fillers.
30
It is furthermore possible to use fillers or reinforcers such as glass powder, mineral
fibers, whiskers, aluminum hydroxide, metal oxides such as aluminum oxide or iron
oxide, mica, quartz powder, calcium carbonate, barium sulfate, titanium dioxide or
wollastonite.,
35
Other additives may furthermore be used, such as thixotropic agents, for example
silica, silicates, for example aerosils or bentonites, or organic thixotropic agents and
thickeners, for example polyacrylic acid, polyurethanes, hydrated castor oil, dyes, fatty
acids, fatty acid amides, plasticizers, networking agents, defoaming agents, lubricants,
40 desiccants, crosslinkers, photoinitiators, sequestrants, waxes, pigments, conductive
polymer particles.
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wavelength. In particular, absorbents which have a high absorption in the near infrared
and in the longer-wave VIS range of the electromagnetic spectrum are suitable. Such
absorbents are suitable in particular for absorbing the radiation of high-power solid-

25 state lasers, for example Nd-YAG lasers or IR diode lasers. Examples of suitable
absorbents for laser irradiation dyes absorbing strongly in the infrared spectral range,
for example phthalocyanines, naphthalocyanines, cyanines, quinones, metal complex
dyes, such as dithiolenes or photochromic dyes.

30 Other suitable absorbents are inorganic pigments, in paricular intensely colored
inorganic pigments such as chromium oxides, iron oxides, iron oxide hydrates or
carbon, for example in the form of carbon black, graphite, graphenes or carbon
nanotubes.

35 Finely divided types of carbon and finely divided lanthanum hexaboride (LaBg) are
particularly suitable as absorbents for laser radiation.

In general, from 0.005 to 20 wt.% of absorbent are used, expressed in terms of the
weight of the electrolessly and/or electrolytically coatable particles in the dispersion.
40  Preferably from 0.01 to 15 wt.% of absorbent and particularly preferably from 0.1 to 10
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The parts of the dispersion may be transferred from the support onto the substrate
either on one side or on both sides. The two sides may in this case be coated
successively on both sides with the dispersion during the transfer, or on both sides

30 simultaneously, for example by using two laser sources and two supports coated with
the dispersion.

In order to increase productivity, it is possible to use more than one laser source.

35 In a preferred embodiment of the method according to the invention, the dispersion is
applied onto the support before the dispersion is transferred from the support onto the
substrate. The application is carried out, for example, by a coating method known to
the person skilled in the art. Such coating methods are for example casting, for
instance curtain casting, painting, doctor blading, brushing, spraying, immersion or the

40 like. As an alternative, the dispersion containing the electrolessly and/or electrolyticalty
coatable particles is printed onto the support by any printing method. The printing
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cont ai ned, swedydaontdiedrimivhich the dispersion lies. By rotating the roller or the roller system,
the dispersion is taken up and applied onto the support. By moving the support past the
coating roller, a full-surface dispersion layer is applied onto the support. In order to
transfer the dispersion onto the substrate, the laser beam source is arranged on the
30 inside of the endless belt or of the cylinder. In order to transfer the dispersion, the laser
beam is focused onto the dispersion layer, strikes the dispersion through the support
which is transparent for it, and, at the position where it strikes the dispersion, it
transfers the dispersion onto the substrate. Such an application mechanism is
described, for example in DE-A 37 02 643. The dispersion is transferred, for example,
35 by the energy of the laser beam evaporating the dispersion at least partially and the
dispersion being transferred by the resulting gas bubble. The dispersion not transferred

onto the substrate from the dispersion may be reused in a subsequent coating step.

The layer thickness of the base layer, which is transferred onto the substrate by means
40 of the transfer by the laser, preferably varies in the range of between 0.01 and 50 pm,
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The curi ngth®a %cwentlonal metal coatlng may moreover be applie using the coating

method In this case, the composition of the electrolyte solution, which is used for the

30 coating, depends on the metal with which the electrically conductive structures on the
substrate are intended to be coated. In principle, all metals which are nobler or equally
noble as the least noble metal of the dispersion may be used for the electroless and/or
electrolytic coating. Conventional metals which are deposited onto electrically
conductive surfaces by electroless and/or electrolytic coating are, for example, gold,

35 nickel, palladium, platinum, silver, tin, copper or chromium. The thicknesses of the one
or more deposited layers lie in the conventional ranges known to the person skilled in
the art.

dded.

Suitable electrolyte solutions, which are used for coating electrically conductive
40  structures, are known to the person skilled in the art for example from Werner Jillek,
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30
The electrolessly and/or electrolytically coatable particles may be exposed either
mechanically, for example by brushing, grinding, milling, sandblasting or blasting with
supercritical carbon dioxide, physically, for example by heating, laser, UV light, corona
or plasma discharge, or chemically. In the case of chemical exposure, it is preferable to
35 use a chemical or chemical mixture which is compatible with the matrix material. In the
case of chemical exposure, either the matrix material may be at least partially dissolved
on the surface and washed away, for exampie 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 electrolessly and/or electrolytically coatable particles are exposed. Reagents
40  which make the matrix material tumesce are also suitable for exposing the electrolessly

and/or electrolytically coatable particles. The tumescence creates cavities which the
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peroxodisulfate, potaséium peroxomonosulfate, pyridinium chlorochromate, salts of
hypohalic acids, for example sodium hypochloride, dimethyl sulfoxide in the presence

30 of electrophilic reagents, tert-butyl hydroperoxide, 3-chloroperbenzoate, 2,2-
dimethylpropanal, Des-Martin periodinane, oxalyl chloride, urea hydrogen peroxide
adduct, urea hydrogen peroxide, 2-iodoxybenzoic acid, potassium peroxomonosulfate,
m-chloroperbenzoic acid, N-methylmorpholine-N-oxide, 2-methylprop-2-yl
hydroperoxide, peracetic acid, pivaldehyde, osmium tetraoxide, oxone, ruthenium(lll)

35 and (V) salts, oxygen in the presence of 2,2,6,6-tetramethylpiperidinyi-N-oxide,
triacetoxiperiodinane, ftrifluoroperacetic acid, ftrimethyl acetaldehyde, ammonium
nitrate. The temperature during the process may optionally be increased in order to
improve the exposure process.

40 Preferred are manganates, for example potassium permanganate, potassium
manganate, sodium permanganate, sodium manganate, hydrogen peroxide, N-
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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
30 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
35  behavior.

Furthermore, it is also possible to expose the electrolessly and/or electrolytically
coatable particles by using a mechanical method. Suitable mechanical methods are, for
exampie, brushing, grinding, polishing with an abrasive or pressure blasting with a
40  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 mechanical
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el ectrol yt egsdding thé pakikise particles by using a mechanical method. Suitable
mechani cal nmethods are, for exanple, brushing, grinding, polishing with an
abrasive or pressure blasting with a 40 water jet, sandblasting or blasting
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0000058742/ FVB. - 182 chanical method before applying the structured or full-surface 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
30 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 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
35 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. As an alternative, an additional suitable bonding layer,
a so-called primer, may be applied on the substrate by a coating method known to the

40  person skilled in the art, before the dispersion is transferred by using the laser.
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coating ey hb&fbh &%Y%t.h& itop%xampie a wall of a bore in the support is provided with an
electrically conductive surface. In order to produce the through-contact, it is possible to
form bores in the support, for example, onto the walls of which the dispersion that
30 contains the electrolessly and/or electrolytically coatable particles is likewise deposited
during the transfer. For a sufficiently thin support, for example a PET sheet, it is not
necessary to coat the walls of the bores with the dispersion since, with a sufficiently
long coating time, a metal layer also forms inside the bore during the electroless and/or
electrolytic coating by the metal layers growing together into the bore from the upper
35 and lower sides of the support. An electrical connection is thereby created between the
electrically conductive structured or full-area surfaces on the upper and lower sides of
the support. Besides the method according to the invention, it is also possible to use
other methods known from the prior art for the production of bores and/or blind holes
and their metallization.
40
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30 substrate is transported through the bath.

All electrolytic methods known to the person skilled in the art are suitable for the
electrolytic coating in this case.

35 If auxiliary contacting lines are used for the electrolytic coating, these are generally
produced in the same way as the base layer. The auxiliary contacting lines are likewise
preferably dried and/or cured at least partially. After the curing, exposure of the
electrolessly and/or electrolytically coatable particles contained on the surface may
likewise be carried out for the auxiliary contacting lines. The auxiliary contacting lines

40 are used, for example, so that even short, mutually insulated conductor tracks can be
readily contacted. In a preferred embodiment, the auxiliary contacting lines are
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sur f ac@ may so-called endless foils which are first unwound from a roll, guided through the
electrolytic coating device and then wound up again — they may for example also be
guided through the bath in a zigzag shape or in the form of a meander around a
plurality of electrolytic coating devices, which for example may then also be arranged
above one another or next to one another.
30
The electrolytic coating device may, according to requirements, be equipped with any
auxiliary device known to the person skilled in the art. Such auxiliary devices are, for
example, pumps, filters, supply instruments for chemicals, winding and unwinding
instruments etc.
35
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.

40 The device according to the invention may also be operated, for example, in the pulse
method known from Werner Jillek, Gustl Keller, Handbuch der Leiterplattentechnik



| i kew se be carried out for the auxiliary contacting |lines. The auxiliary
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t he ar£5 conductor tracks on printed circuit boards. Such printed circuit boards are, for example,
those with multilayer inner and outer levels, micro-via-chip-on-boards, flexible and rigid
printed circuit boards. These are for example installed in products such as computers,
telephones, televisions, electrical automobile components, keyboards, radios, video,
CD, CD-ROM and DVD players, game consoles, measuring and regulating equipment,

30 sensors, electrical kitchen appliances, electrical toys efc.

Electrically conductive structures on flexible circuit supports may also be coated with
the method according to the invention. Such flexible circuit supports are, for example,
plastic films made of the aforementioned materials mentioned for the supports, onto
35 which electrically conductive structures are printed. The method according to the
invention is furthermore suitable for producing RFID antennas, transponder antennas
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, resistors, convectors, electrical fuses or for producing
40 electrically coated products in any form, for example polymer supports clad with metal
on one or two sides with a defined layer thickness, 3D molded interconnected devices



may be used in order to shorten the maintenance intervals. Such treatnent
met hods, PbP0BReh#IHYHMS e al so systens in which the el ectrolyte sol ution
sel f-regenerates. 40 The device according to the invention may al so be
operated, for exanple, in the pulse m :{:_od known from Werner Jillek, QGustl
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: | BRigtRPles Sfgirfpieah nsul at or br i d

conductor track, onto which a further conductor track can be applied when
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transmitters, RFID and transponder antennas, sensors, heating elements, anfistatic

(even for plastics), shielding etc.).

30
It is furthermore possible to produce thin metal foils, or polymer supports clad on one or
two sides, or metallized plastic surfaces.

The method according to the invention may likewise be used for the metallization of
35 holes, vias, blind holes etc., for example in printed circuit boards, RFID antennas or
transponder antennas, flat cables, foil conductors with a view to through-contacting the
upper and lower sides. This also applies when other substrates are used. The
metallized articles produced according to the invention - if they comprise magnetizable
metals - may also be employed in the field of magnetizable functional parts such as
40 magnetic tables, magnetic games, magnetic surfaces for example on refrigerator



or other antenna structures, chip card nodules, flat cables, seat heaters,
foil 'condBEQ8PROSEZ4AHIMS or tracks in solar cells or in LCD plasma display
screens, capacitors, foil capacitors, resistors, convectors, electrica
fuses or for producing 40 electricallynfpgted products in any form for
exanpl e pol yner supports clad with netal on one or two sides with a

def i ned | agearst hbeyk maysalsabeneynpleved it éelds rinevhicid gded iteermabrond@bvissv42/ HVE
-23- or f oadvaheiiesiis) Gor@fiphd ihV6ilsTbr sdafBbatBRA ks Sl Ba GR%iIa0n Aizdshed. s, whi ch
are used for exanple for shielding electromagnetic radiation, for thermnal
conduction or as packaging. It is furthernore possible to produce contact
poi nts or Be&herms ugpsdd the surfasee megalivegtaceprsingniodhe invertinnaare dhasede mhinhi ¢
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fl ow f i@l dbargmission| devigesat®'s ap ofleeiptivec applination.s ferm exanaplec éor packaging
furthernor mapsags. bl e to produce a full-area or structured electrically
conductive |ayer for subsequent decor netallization of shaped articles
made of the aforementioned electrically nonconductive substrate. 20 The
application range of the nethod according to the invention all ows

i nexpensive production of netallized, even nonconductive substrates,
particularly for use as sw tches and sensors, gas barriers or decorative
parts, in particular decorative parts for the notor vehicle, sanitary,
toy, household and office sectors, and packaging as well as 25 foils. The
invention may al so be applied in the field of security printing for
banknotes, <credit cards, identity docunents etc. Textiles may be
electrically and magnetically functionalized with the aid of the nethod
according to the invention (antennas, transmtters, RFID and transponder
ant ennas, sensors, heating elenents, antistatic (even for plastics),
shielding etc.). 30 It is furthernore possible to produce thin netal foils,
or polymer supports clad on one or two sides, or netallized plastic
surfaces. The nethod according to the invention may |i kew se be used for
the metallization of



35 holes, vias, blind holes etc., for exanple in printed circuit boards,

RFI D dant enHB90000587AhMsonder antennas, flat cables, foil conductors with a
view to through-contacting the upper and |lower sides. This al so applies
when ot her substrates are used. The mnmejallized articles produced according
to the invention - if they conprise nmaghetizable netals - may al so be

enpl oyed i RateheClaimd d of nmgneti zabl e functional parts such as 40 nagnetic
tabl es, nagnetic ganes, magnetic surfaces for exanple on refrigerator PF
0000058742/ HVS, - 24- doors. The also be epployed in fields in which
good t her c%n'aﬁ%‘f)avff’f yrchjcuédg@ﬁtpaﬂ@oﬁgr}dupgfe @ﬁg?ﬁﬂseori’r‘? PSP?@dP\é\ﬁ]VGseat
heaters, as wes$ubststie, peroprigingthedeitomingsteps: Preferred uses of the surfaces
netal | iged according to the invention are those in which 5 the products
produced in this re used,as printed.circuit boards F nt ennas,
ransponder anflenrEsiesing 5 ciPbrdon ogairiag, decrofaglya ans/at ey igaRgs
thin metal foils aoatahts padiclesulspor 2 ssuppad @no dhe swstrale by deadiatingi the
conduct ors, conducdi@port wfleSader, sol ar  cells or in LCD pl asma screens,
integrated circuits, resistive, capacitive or inductive elenents, diodes,
transi stors, sensors, actuators, optical conponents, receiver 10

transni@si on delvi cadeasirpasially edrging tangdéor agusing dhe idigpergion trepsfaped onbr the

packagi ng materi aybstritb, megmg/bug@ayaﬁ- Patent Cains 1. A nmethod for
produci ng electrically conductive surfacés on a nonconductive substrate,

conprising the following steps: 5 a) transferring a dispersion containing
el ectrol essly eind/aectelesslyrandiarietestrplyticallip soalirigthe hasd tayes from a support
onto the substrate by irradiating the support with a |laser, 10 b) at |east

st r 415, 2o 1o Mted aF el e el LR bt HRReBi9 5 Akipa oMo the
el ectrol yti cal fyppoddieforg thenlsanséeydn sigper).. 15 2. The nethod as clainmed in

claim1l1, wherein the dispersion is applied onto the support before the
transfer ip st a). 3 _The.nethod, as clained.in claim?2. wherein. the

i Sper of oni o S0R MBI AT TR OGS 2 BIFTen bR HRRIRL IsoAPTE U et ar
by a printing, siresrt hy,a codlinghgeshod, 20 papticiyamly reetphioiing, 4castihg radlingodr as
clai megdgi n oneggbyiMelodl to 3, wherein the dispersion is stirred and/or
punped ar ound andyor thermally regulated in a storage contai ner before

4. The method as claimed in one of claims 1 to 3, wherein the dispersion is stirred
and/or pumped around and/or thermally regulated in a storage container before
application.

25

5. The method as claimed in one of claims 1 to 4, wherein the particles contained
on the surface of the base layer are exposed after the at least partial drying
and/or curing in step b).

30 6. The method as claimed in claim 5, wherein the particles contained on the surface
of the base layer are exposed by removing matrix material of the base layer.

7. The method as claimed in claim 5 or 6, wherein the particles contained on the
surface of the base layer are exposed chemically, physically or mechanically.
35
8. The method as claimed in one of claims 1 to 7, wherein the laser generates a
laser beam with a wavelength in the range of from 150 to 10,600 nm, preferably
in the range of from 600 to 10,600 nm.



application. 25 5. The nethod as clainmed in one of clains 1 to 4, wherein

t he pdrti cPESORREBAAAEMMS on t he surface of the base |ayer are exposed after
the at least partial drying and/or curing in step b). 30 6. The nethod as
claimed in claimb5, wherein the particlgs contained on the surface of the
base | ayer are exposed by renoving matr material of the base l|layer. 7.
The net hod9.as themetithdi as daimiethi’ ooe obclainhet éd B, wherepaiheilades s g salichétated on

the surface OlﬁsérhﬁfiBéﬁﬁséraé{@fod@ﬁ%e?@&a%ﬁgsérflﬁréh(é%l'rﬁér lgdaysi cal Iy or
mechani cal | y. 35 8. hod as claihed in one of clains 1 to 7, wherein

t he | aser generates a Iaser beamw th a vvavel ength in the range of from
150 to 10, 600 Thimg methedeasatihiynedi in onkeof chaige 10D &, mdweradio the: elegitgiesxly amd/oPF
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wherein the laser is a solid state laser, a fiber laser, a diode | aser, a

gas laser or an exciner laser. 10. The rret hod as claimed in one of clains 1
to 9, wheréi.n Themethadtasotlagsdyn g 40, whereingbe metaltis selbd¢ted front thblgsoup

particl es contgrdisthg bERsH, nRRE!, SRR z.rﬁ;nﬂﬁahdea;smn- 11. The nethod as
claimed in claim10, wherein the metal is selected fromthe group

consisting of iron, nickel, silver, zinc, tin and copper. 10 12. The net hod
as cl al@redl12n Eh@mﬁtn@i agualsineechiraclaine 481 whensin aff leasicsasie of thsl elsetrglesshnd/ or

el ectrol yti cal hud/spé\é@m;hﬁgcwédafdw&pmaegarettsy?yényq rr@mﬂma\éi-.er . 13. The
method as clained in one of clainms 1 to 12, wheréin the electrol essly

and/or electrolytically coatable particles have different particle
geonet ri es13.15Thetmethnsl asetitiowdds oot af alaiing htohd, wiereindherglettrolessiBandibier ei n

the di spersi onglaemsiticafy c@diaﬁ@%&ﬁ|ﬁ|%§%avéﬁme@h€¥>m&|€ QofRtrfdsal med in claim
14, wh«,?%el n the absorbent is carbon or 20 |anthanum hexaboride. 16. The

met hod'&s clained in one of clains 1 to 15, wherein an oxide |ayer which
may be predént The megmshasiclaimse io lvoe of eleimll ¢ 48 ywhardindhe dispersionl gontaies | y
coat abl e parthghesorb&itore the el ectrol ess and/or electrolytic coating of
the base layer. 25 17. The method as clained in one of clains 1 to 16,
wherein the substrate is cleaned by a dry chem cal, wet chem cal and/or
mechani cal 19t hbel bethod cas atainied pior slaion 14, swhereins ther pbdorbantsisegatdon or

20 lanthanum hexaboride.

16. The method as claimed in one of claims 1 to 15, wherein an oxide layer which
may be present is removed from the electrolessly and/or electrolytically coatable
patticles before the electroless and/or electrolytic coating of the base layer.

25

17. The method as claimed in one of claims 1 to 16, wherein the substrate is cleaned
by a dry chemical, wet chemical and/or mechanical method before the dispersion
is transferred in step a).

30 18. The method as claimed in one of claims 1 to 17, wherein the dispersion is
transferred onto the upper side and the lower side of the substrate in order to
form the base layer.

19. The method as claimed in claim 17, wherein the base layers on the upper side
35 and the lower side of the substrate are connected together by through-contacting.

20. The method as claimed in one of claims 1 to 19, wherein the base layer is
connected for electrolytic coating to auxiliary contacting lines which are
electrically conductively connected to a cathode.

40



30 18. The nethod as clained in one of clains 1 to 17, wherein the

di sper’si onPF§000¢287424MBd onto the upper side and the | ower side of the
substrate in order to formthe base layer. 19. The nmethod as clainmed in
claim17, wherein the base |ayers on t_h§7_upper side 35 and the |ower side
of the substrate are connected together~by through-contacting. 20. The

met hod as 21.ai Megimethooias adimedan ose of cleiniD] toP@ vdianein tive Bapper iapeigid er
connected for glaqd F[&%ﬁé biCgl&2AtaPaleht R Hd Iaddr¥aG@itrAtdindisdd, Nes whi ch are
el ectrically conductively connected to a cathode. 40 PF 0000058742/ HVS - 27-
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