PF 0000059260/ Kai As originally filed Method for producing pol yner-coated
netal foils and use thereof 5 The invention relates to a nethod for
produci n§FIeA%5PR¥Kebat ed netal foils. Furthermore, the invention relates to
a use of such foils. Polyner-coated netht foils are used, for exanple, for
the production of electrical printed circuit boards. To this end, the

pol yner-coated netal foils are lamnated to a printed circuit 10 board
support. A8 arigindlhgfiled-track structure is then produced fromthe nmetal |ayer
of the metal foil. To this end, the portions not needed for the
conductor-track structure are renoved. The polynmer coating with which the
met al f oiMethed 1oapradatieg pblgmieheogted netal fails aodiuse thevesfd support acts as
insulator. This ensures that no current can flow through the support and,
respectively, the polynmer coating. 15 Currently, the nethod of producing
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support is generally a copper layer of from1l8 to 72 pm onto which a
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di sadvantaagereeifnedtlhélyqnépelymbr)cdmmg the prior art is the occurrence of
dlneaglonal 30 changes or of rupture in the thin copper |ayer during

r emo of the support layer. Rupture occurs particularly by virtue of poor
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removed from the electrically deposited thin copper layer. In printed circuit board fabricate,

the thin deposited copper layer with layer thickness of from 3 to 5 um is transferred to a

semifinished product. Then the support composed of copper with the chromium coating is

removed. The support is generally sent for disposal and not reused.

25
A disadvantage of this process is that the high copper consumption generates high costs.

In addition, a large amount of copper- and chromium-containing waste is produced.

A further disadvantage of the copper foil of the prior art is the occurrence of dimensional
30 changes or of rupture in the thin copper layer during removal of the support layer. Rupture
occurs particularly by virtue of poor separation. One possibility, for example, is that a
portion of the copper layer of thickness less than 5 uym is dragged away with the other
material. This leads to holes in the final product. On the other hand, another possibility is
that a portion of the support remains on the final product. This is likewise undesirable.
35
It is an object of the present invention to provide a method which can produce a polymer-
coated metal foil for printed circuit board fabricate, where little to absolutely no copper



PF 0000059260/ Kai -2- waste arises during the production of the foil, and
the foil can easily be transferred to a printed circuit board support. The
obj ect i §F4eHW¥AKaby a et hod for produci ng pol ymer-coated netal foils,
which conprises the followi ng steps: 82{a) applying a base |ayer onto a
support foil, with a dispersion which conprises electrolessly and/or
electrolytically coatable particles in a matrix material, (b) at |east
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has a surface congo_sed of a material which adheres only weakly to the base
| ayer. One possi BRMFES here is that the support foil has been 25 coated with

a rel ease agedit, appiinga palyner tetheahétdsBaydr. i s al so possible that the foil has
been fabricated entirely froma material which adheres weakly to the base
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In order that the support foil can subsequently be removed without damaging the metal
layer, it is preferable that the support foil has a surface composed of a material which
adheres only weakly to the base layer. One possibility here is that the support foil has been

25 coated with a release agent, and as an alternative it is also possible that the foil has been
fabricated entirely from a material which adheres weakly to the base layer. Weak adhesion
means that the adhesion of the base layer provided with the metal layer to the support foil
is weaker than the adhesion of the metal layer with the polymer applied in step (d) to a
support to which the polymer-coated side of this is applied.

30
A further advantageous of the inventive method is that the dispersion which comprises the
electrolessly and/or electrolytically coatable particles in a matrix material can, as a function
of the average diameter of the electrolessly and/or electrolytically coatable particles, be
applied at any desired layer thickness to the support foil. It is also possible to form only a

35 thin metal layer on the dispersion, so that the subsequent metal layer assumes a total
thickness of less than 20 um, preferably less than 10 um and particularly preferably less
than 5 um. This is particularly desirable in the production of electronic components in high-



35 thin netal |ayer on the dispersion, so that the subsequent netal |ayer
assumes a_total thickness of |ess than 20 pm preferably I ess than 10 pm
and part PE0AO9593P0Rief er ably less than 5 pm This is particularly desirable
in the production of electronic conponehts in high PF 0000059260/ Kai - 3-
performance el ectronics. A suitable material for the support foil, as a
function of the constitution of the base layer, is generally commercially
avai | abl perparinamee eleatrenical s, e.g. fluoropolymers, for exanple 5
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fiber-repolyimided epoxy and phenol i c resin foils. Particularly for

appl Hgat ions in the sector of printed circuit board production, the
materials are preferably heat-resistant up to about 200C and have
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cellulose triacetate and fiber-reinforced epoxy and phenolic resin foils. Particularly for
applications in the sector of printed circuit board production, the materials are preferably
heat-resistant up to about 200°C and have sufficient ultimate tensile strength to permit
processing.

25
To the extent that the support foil has not been fabricated from a material which has only
poor adhesion to the base layer, it is then coated with a release agent. All materials that
have a high bonding force with the surface of the support foil which is coated with the
release agent, and a low bonding force with the dispersion applied thereon, are suitable as

30 a release agent for coating the support foil. The person skilled in the art will select a
suitable release agent, depending on the composition of the dispersion. The release agent
may be a suitable polymer, for example a vinyl alcohol, a silicone polymer or a
fluoropolymer or a low molecular weight fat, wax or oil. Release agents which have a low
surface tension of less than 30 mN/m relative to air are preferably used. These are for

35 example fluoropolymers such as polytetrafluoroethylene (PTFE), polyvinylidene fluoride,
polyvinyl fluoride (PVF), ethylene-tetrafluoroethylene (EFE), or silicone polymers, for
example polydimethylsiloxane polymers and modified cellulose triacetate (CTA).
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25  copper, silver, nickel, zinc, tin, carbon and mixtures thereof are particularly preferred.

The electrolessly and/or electrolytically coatable particles preferably have an average
particle diameter of from 0.001 to 100 pm, preferably from 0.002 to 50 pm and particularly
preferably from 0.005 to 10 pm. The average particle diameter may be determined by
30 means of laser diffraction measurement, for example using a Microtrac X100 device. The
distribution of the particle diameters depends on their production method. The diameter
distribution typically comprises only one maximum, although a plurality of maxima are also
possible. Thus, for example it is possible to mix particles having an average particle
diameter of less than 100 nm with particles having an average particle diameter of more
35 than 1 um, thereby obtaining a denser particle packing.

The surface of the electrolessly and/or electrolytically coatable particles may at least



preferably from0.005 to 10 pm The average particle diameter nmay be
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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.
25
Electrolessly and/or electrolytically coatable particles with various particle shapes are
commercially available.

When mixtures of electrolessly and/or electrolytically coatable particles are used, the
30 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 electrolessly and/or electrolytically
coatable 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, silver, nickel, zinc
and tin as well as carbon are likewise preferred.
35
As already mentioned above, the electrolessly and/or electrolytically coatable particles may
be added in the form of powder to the dispersion. Such powders, for example metal
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Expressed in terms of the total weight of the dried coating, the proportion of electrolessly
and/or electrolytically coatable particles preferably lies in the range of from 20 to 98 wt.%. A
preferred range for the proportion of the electrolessly and/or electrolytically coatable
25 particles is from 30 to 95 wt.%, expressed in terms of the total weight of the dried coating.
Suitable as a matrix material, for example, are 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 and the like. They may - but need not - be
30 chemically or physically curing, for example air-curing, radiation-curing or temperature-
curing.

The matrix material is preferably a polymer or polymer blend.
35 Polymers preferred as a matrix material are, for example, ABS (acrylonitrile-butadiene-

styrene); ASA (acrylonitrile-styrene acrylate); acrylic acrylates; alkyd resins; alkyl vinyt
acetates; alkyl vinyl acetate copolymers, in particular methylene vinyl acetate, ethylene
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hydr ol yzadhwmhq\ndpylymers polystyrene (modified or not to be shockproof); polyurethanes

uncrosslinked or crosslinked with isocyanates; polyurethane acrylate; styrene acrylic

25 copolymers; styrene-butadiene block copolymers (for example Styroflex® or Styrolux® from
BASF AG, K-Resin™ from CPC); proteins, for example casein; styrene-isoprene block
copolymers; triazine resins, bismaleimide-triazine resin (BT), cyanate ester resin (CE),
allylated polyphenylene ethers (APPE). Mixtures of two or more polymers may also form
the matrix material.

30
Polymers particularly preferred as a matrix material are acrylates, acrylate resins, cellulose
derivatives, methacrylates, methacrylate 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,

35 cycloaliphatic epoxy resins; aliphatic epoxy resins, glycidyl ethers, vinyl ethers and phenolic
resins, polyurethanes, polyesters, polyvinyl acetals, polyvinyl acetates, polystyrenes,
polystyrene copolymers, polystyrene acrylates, styrene-butadiene block copolymers,
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25 In order to be able to apply the dispersion comprising the electrolessly and/or
electrolytically coatable particles and the matrix material onto the support foil, a solvent or a
solvent mixture may furthermore be added to the dispersion in order to adjust the viscosity
of the dispersion suitable for the respective application method. Suitable solvents are, for
example, aliphatic and aromatic hydrocarbons (for example n-octane, cyclohexane,

30 toluene, xylene), alcohols (for example methanol, ethanol, 1-propancl, 2-propanol, 1-
butanol, 2-butanol, amyl alcohol), polyvalent alcohols such as glycerol, ethylene glycol,
propylene glycol, neopentyl glycol, alkyl esters (for example methyl acetate, ethyl acetate,
propyl acetate, butyl acetate, isobutyl acetate, isopropyl acetate, 3-methyl butanol), alkoxy
alcohols (for example methoxypropanol, methoxybutanol, ethoxypropanol), alkyl benzenes

35 (for example ethyl benzene, isopropyl benzene), butyl glycol, dibutyl glycol, alkyl glycol
acetates (for example butyl glycol acetate, dibutyl glycol acetate) dimethyl formamide
(DMF), diacetone alcohol, diglycol dialkyl ethers, diglycol monoalkyl ethers, dipropylene
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mixtures thereof.

25 In the case of liquid matrix materials (for example liquid epoxy resins, acrylic esters), the
respective viscosity may alternatively be adjusted via the temperature during application, or
via a combination of a solvent and temperature.

The dispersion may furthermore comprise a dispersant component. This consists of one or
30 more dispersants.

In principle, all dispersants known to the person skilled in the art for application in

dispersions and described in the prior art are suitable. Preferred dispersants are

surfactants or surfactant mixtures, for example anionic, cationic, amphoteric or nonionic
35 surfactants.

Cationic and anionic surfactants are described, for example, in "Encyclopedia of Polymer
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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
25 amides, plasticizers, networking agents, defoaming agents, lubricants, desiccants,
crosslinkers, photoinitiators, sequestrants, waxes, pigments, conductive polymer particles.

The proportion of the filler component is preferably from 0.01 to 50 wt.%, expressed in
terms of the total weight of the dry coating. From 0.1 to 30 wt.% are further preferred, and
30 from 0.3 to 20 wt.% are particularly preferred.

There may furthermore be processing auxiliaries and stabilizers in the dispersion according

to the invention, such as UV stabilizers, lubricating agents, corrosion inhibitors and flame

retardants. Their proportion is usually from 0.01 to 5 wt.%, expressed in terms of the total
35  weight of the dispersion. The proportion is preferably from 0.05 to 3 wt.%.

After having applied the base layer onto the support foil with the dispersion, which
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beforehand. Depending on the way in which the method is carried out, for example when

using acidic electrolyte solutions, the removal of the oxide layer may already take place

25 simultaneously as the metallization is carried out, without an additional process step being
necessary.

An advantage of exposing the particles before the electroless and/or electrolytic coating is
that in order to obtain a continuous electrically conductive surface, by exposing the

30 particles the coating only needs to contain a proportion of electrolessly and/or
electrolytically coatable particles which is about 5 to 15 wt.% lower than is the case when
the particles are not exposed. Further advantages are the homogeneity and continuity of
the coatings being produced and the high process reliability.

35 The electrolessly and/or electrolytically coatable particles may be exposed either
mechanically, for example by crushing, grinding, milling, sand-blasting or spraying with
supercritical carbon dioxide, physically, for example by heating, laser, UV light, corona or
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salts, bismuth salts tungsten salts and cobalt salts, ozone, vanadium pentoxide, selenium

dioxide, ammonium polysulfide solution, sulfur in the presence of ammonia or amines,
25 manganese dioxide, potassium ferrate, dichromate/sulfuric acid, chromic acid in suifuric
acid or in acetic acid or in acetic anhydride, nitric acid, hydroicdic acid, hydrobromic acid,
pyridinium dichromate, chromic acid-pyridine complex, chromic acid anhydride,
chromium(VIl) oxide, periodic acid, lead tetraacetate, quinone, methylquinone,
anthraquinone, bromine, chlorine, fluorine, iron(lll) salt solutions, disulfate solutions,
30 sodium percarbonate, salts of oxohalic acids such as for example chlorates or bromates or
iodates, salts of perhalic acids such as for example sodium pericdate or sodium
perchlorate, sodium perborate, dichromates such as for example sodium dichromate, salts
of persulfuric acids such as potassium peroxodisulfate, potassium peroxomonosulfate,
pyridinium chlorochromate, salts of hypohalic acids, for example sodium hypochloride,
35 dimethyl sulfoxide in the presence 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
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In order to expose the electrolessly and/or electrolytically coatable particles in a matrix

material which comprises for example ester structures such as polyester resins, polyester

25 acrylates, polyether acrylates, polyester urethanes, it is preferable for example to use
acidic or alkaline chemicals and/or chemical mixtures. Preferred acidic chemicals and/or
chemical mixtures are, for example, concentrated or dilute acids such as hydrochloric acid,
sulfuric acid, phosphoric acid or nitric acid. Organic acids such as formic acid or acetic acid
may also be suitable, depending on the matrix material. Suitable alkaline chemicals and/or

30 chemical mixtures are, for example, bases such as sodium hydroxide, potassium
hydroxide, ammonium hydroxide or carbonates, for example sodium carbonate or
potassium carbonate.

The temperature during the process may optionally be increased in order to improve the
35 exposure process.

Solvents may also be used to expose the electrolessly and/or electrolytically coatable
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If the electrolessly and/or electrolytically coatable particles comprise a material which is

25 readily oxidized, in a preferred method variant the oxide layer is at least partially removed
before the metal layer is formed on the structured or surface-wide base layer. The oxide
layer may in this case 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 from the electrolessly and/or electrolytically coatable particles are, for example,

30 acids such as concentrated or dilute sulfuric acid or concentrated or dilute hydrochloric
acid, citric acid, phosphoric acid, amidosulfonic acid, formic acid, acetic acid.

Suitable mechanical methods for removing the oxide layer from the electrolessly and/or
electrolytically coatable particles are generally the same as the mechanical methods for

35  exposing the particles.

The base layer is preferably applied with the dispersion by a conventional and widely
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Thermal regulation is necessary in particular whenever, for example, the dispersion is

heated by the energy input of the stirrer or pump when stirring and/or pumping and its
25  viscosity therefore changes. In order to increase the flexibility and for cost reasons, digital
printing methods, for example inkjet printing, or laser methods such as LaserSonic® are
particularly suitable in the case of structured application of the dispersion and in the case of
frequent layout changes. These methods generally obviate the costs for the production of
structured application of the dispersion and in the case of frequent layout changes, for
30 example printing rolls or screens, as well as their constant changing 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 times and
stoppages. When structured printing is intended to be carried out constantly with the same
layouts, the conventional printing methods such as intaglio, flexographic, screen printing or
35 magnetographic printing methods are preferred.

In the case of application of the dispersion by means of the inkjet methods, it is preferable
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are known to the person skilled in the art for example from Wemer lJillek, Gustl Keller,
Handbuch der Leiterplattentechnik [Handbook of printed circuit technology], Eugen G.

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

in the case of the electrolytic coating, for example, in order to produce the metal layer, in
general the support foil coated with the dispersion is first sent to a bath of the electrolyte
solution. The support foil is then transported through the bar, the electrolessly and/or
30 electrolytically coatable particles contained in the previously applied base layer being
contacted by at least one cathode. Here, any suitable conventional cathode known to the
person skilled in the art may be used. For as long as the cathode contacts the base layer,
metal ions are deposited from the electrolyte solution to form a metal layer on the base
layer.
35
In order to be able to apply the base layer, provided with the metal layer, to a printed circuit
board support, for example a poilymer is finally applied to the metal layer. The polymer is
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applied by any appllcatlon met hod known to the person skilled in the art.
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bl adi ng, castlng roller application, |nmmersion, extrusion or printing. 5
The pol y&eluleses derativess inethasrlatese methedyigle msins: dgelem'nehencﬂr@["avo ffe$iMS.t o t he
printed %bryﬁmylbneé)oF@ﬁrrﬁd&DOéﬁoxyAfe%mé &ﬁcsdméaatep@ky absihéle eRpP! biftREtidral tdie
et aI l a efyfunctlona?% s)éngnol glgpl%no ?gstm aerpE)xy nO\X)Iak resins, brominated epoxy
resins, cycloaliphatic epoxy resins; aliphatic epoxy resins, glycidyl ethers, vinyl ethers,
phenolic resins, polyurethanes, polyesters, polyvinyl acetals, polyvinyl acetates and the
corresponding copolymers, polystyrenes, polystyrene copolymers, polystyrene acrylates,
styrene-butadiene block copolymers, alkylene vinyl acetates and vinyl chloride copolymers,
25 polyamides, and also their copolymers, phenoxy resins, triazine resins, bismaleimide-
triazine resins (BT), allylated polyphenylene ethers (APPE) and fluoro resins. It is also
possible to use mixtures of two or more of these polymers.

If the polymer-coated metal foil is used for the production of printed circuit boards,
30 polymers used are preferably thermally or radiation-curing polymers, e.g. modified epoxy
resins, such as bifunctional or polyfunctional Bisphenol A resins or bifunctional or
polyfunctional Bisphenol F resins, or 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, triazine resins,
35 Dbismaleimide-triazine resins, phenoxy resins, polyurethanes, polyesters, and also cellulose
derivatives. It is also possible to use mixtures of two or more of these polymers.
The polymer can moreover comprise the additions described above for the matrix material,



dried and/or cured. The drying and/or curing here takes place by a nethod
identical. with 10 that described above for the matrix material. In order to
permt | BRPIPRFRAVEF t he support foil with the nmetal |layer and with the

pol ymer applied thereto to a surface;18t is preferable, in the case of
curing polynmers, that the polymer retains sone residual flowability. For
this reason, the partial curing is carried out in 15 such a way that
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gl ass, i mespeptivehy, iont & stack Looimgposed of inner plies provided with conductor tracks and of
prepregs arranged in alternating mutual superposition {(subcomposite}. Multi-ply printed

25  circuit boards can thus be produced via processes known to the person skilled in the art. It
is also possible, if required, that a plurality of these polymer-coated metal foils are applied

in succession, where, after application of the polymer-coated metal foil, the metal surface is
structured with conductor tracks using processes known to the person skilled in the art, and
further processed, before the next polymer-coated metal foil is applied. The use of the thin

30 copper layer as base for the conductor track structuring provides the advantage, in
comparison with conventional conductor track construction methods, that, after the
electroless and/or electrolytic coating to the user-specific layer, generally from 12 to 35 pm,

by means of a photoresist-masked coppering process, there remains only the thin base

layer to be back-etched. Since the previously formed conductor track structures are also

35 concomitantly back-etched during this back-etching process, the thin copper base layer
achieves a large gain in structure resolution for very fine conductor technology.
Furthermore, significantly less copper-containing waste is produced, since the copper



In order to inprove the adhesion of the applied pol ymer layer on the netal
layer, the netal |ayer can, if required, be provided with an additional
adhesi onPT 88pE90OKEr "t o the application 10 of the polymer. The additional
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The adhesi on pronoter used can, for exanple, be what are known as bl ack

oxi des or brown oxi des based on NaCl @2/ NaOH, or commercially avail abl e
adhesi onlayprsdhatttave to beback«etnipddearbaslativebnthii2 SO4/ H2O2, or can be sil anes, or
el se pol yethyl eneimne solutions, for exanple the Lupasol grades from BASF
AG. 15 The polyner applied to the netal |ayer permts easy | am nation of the
met al f oifhe shpport ip igederaliylan electrigalymsingonductive Magesial. Homrever, dids pesstde thadce on
one side, t V) | ed,
For exangls & oo, HLEhPEs motfi Rl Hale? phoVibubh) 6l ik B e creatiedly CC)

t he s@ppa@rﬂcondwtlvw matefiale Tﬁ@tlaqhwma@lénetﬁwl lgyers serve, (7 xasipleypas Fenfluctoher et o
is | am nghad, tBéhﬁe&“ﬂB%EtalhEQa}é?é fthé‘rﬁqs i RGP @aysrar p&jﬂﬁ@r l&fjerpcﬁa%m’df tﬁ@at ed

metal foil_ _is ap P exanple, to a structured 1nner provided with
conduct olndvidyalpetalic 'ayer'%éiibé?fﬁ)‘éwle 8 Producad Kia apRiicasien ob PP%/(H@F -CORtPE s

provi dedmatdloiconduct or tracks and of prepregs arranged in alternating

mut ual superposition (subconposite). Miulti-ply printed 25 circuit boards can
t hus be produced via processes known to the person skilled in the art. It

i s ahso mae oldatrieally rﬁorrcethjdtuwl baséwmtat@apbﬂxhalsimpbrp‘s rhdstly PrexidusivEiutyc oarbe d

I | f. th
ol yrer - Mgl BeBRle & dne pOREFHERE helhedateTed ® bBmRlious Ak Bs Botelcr o
tracks ubeerycpredrit s posdiiewn atbievd gope bsonding kf tHeethetah |dyee tatie mastlly fullyr t her

pr ocesseggggg E)gshpﬁe"gie&ttg@%ﬁ%bgﬁr coated netal foil is applied. The use of

the thin for the conductor track structuring
provi des the advantage I n conparison with conventional conductor track

consyg UCFAEB{HEPBM%% %lde %F)gﬁ{atl&l? Sfe trt]1§ rp%MTTe‘P fc‘3§t§d 'ﬁg%l%lé@ et §|@é ¥ thé thans of

coating to the user
a phot or eeppart, ﬂﬁa%E@V@Qmﬁ&h |S|qigspr dh%§§pqu’hyli@ ar Rotenerscaated "'lGFﬂi f@lhllh thgse

| ayer toche MRS KvBhE §p progUEE pbﬁﬁnewce qﬁét&lhfogrl%lﬁé’t@@{@ttﬂh tHeAGdper

structures are also concom t ant etc during this back- etchl ng
pr ocess, SdRand iheundertide olihe supRaFer ach| eves a large gain in structure
resol ution for very f| ne conduct or technology. Furthernore, significantly

| ess _cop r-co tajining waste is ce since the cop PF 0000059260/ Kai
| 30° 267 RREe SBlalion 0B ool BReRRIGH B Tal 40 e SUPRALL Y HEVECOTRESR phor | s
gener al | gerdra®) sressdacatlanyelsvarseipetdtiie. Thé Rimpdratufdpieieedbly lids ih shpesgebl e

that one ctured netallic |ayers have previously been applied to
the el ecPVO‘&'Hqgé?o 354-L

The pressure, with which the subcomposite is pressed, preferably lies in the range of from
25 0.1to 100 bar, particuiarly in the range of from 5 to 40 bar.

The duration for which the curing is carried out to form the laminate with metal coating on

one or more sides generally lies in the range of from 1 to 360 minutes, preferably in the

range of from 15 to 220 minutes and particularly preferably in the range of from 30 to 90
30 minutes.

A suitable base material for the support is for example any reinforced or unreinforced
polymer, such as is conventionally used for printed circuit boards. Suitable polymers are for
example bifunctional or polyfunctional epoxy resins based on Bisphenol A or on Bisphenol
35 F, brominated epoxy resins, cycloaliphatic epoxy resins, epoxy-novolaks, bismaleimide-
triazine resins, polyimides, phenolic resins, cyanate esters, melamine resins or amino
resins, phenoxy resins, allylated polyphenylene ethers (APPE), polysulfones, polyamides,



5 nonconductive material. The individual netallic | ayers serve, for exanple,
as conductor tracks. Between the netallic layers there is in each case a

pol ymer PRYOPOSSEEREH of the individual metallic layers can, for exanple, be
produced via application of a polyner-@dated netal foil. 10 The
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nat ur e swedlerd embodiment a plurality of plies composed of the support foil with the metal layer
applied thereon and the polymer and the support are stacked alternately. Care always has
to be taken here that if the intention is to produce laminates provided on both sides with a
metal layer, a support foil coated with the polymer and provided with the metal layer is
25 always in contact with the polymer on the upper side and on the underside of the support.
Separator sheets can, for example, be inserted between two support foils. This is preferred,

for example, when the metal layer applied to the support is to be structured.

The separator sheet has preferably been fabricated from steel.
30
Another possibility, alongside laminates coated on both sides, is to produce laminates
which have been provided with a metal layer only on one side. If the intention is to produce
a plurality of laminates each of which has been provided with a metal layer only on one
side, the usual method is that a support foil with base layer and metal layer and also with
35 the polymer applied thereto and the support are stacked alternately. The polymer on the
support foil here always faces the same direction, namely toward the next support. In this
case, too, it is preferable to insert a separator sheet in each case between a support and



phyl | osili cates, aI um num oxi des or glass. Furthernore, other polyners
conventignal in t printed circuit board industry are also suitable. The
support RFePOé"’?F%PO 8 rigid or flexible. 10 For the production of electrical
printed circuit boards, reinforced supBbrts are preferably used. Suitable
fillers for the rei nforcerrent are for exanple paper, glass fibers, glass
nonwovens, glass fabrics, aramd fibers, aram d nonwovens, aram d fabrics,
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t he suppgélecte@bktwiehCils Ha? ah® 30 ®at R RbelrRatb s R Xe SuppBArt . 1t is also
possible to structure the netal layer in the case of a single-side

netal -coated |am nate. In order to produce the netal -coated | am nate, the
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this 8 ndbartlafy %( qhng way a metatcoa edI Igmgn% e, w cnecan %Oprgcpeessgg ?ur{heg will have

been formed after the pressing.

The thickness of the support will be set by the amount of the base material for the support,
its polymer content and the pressing pressure. The surface quality of the metal-coated

25 laminate produced in this way generally corresponds to the surface condition of the
separator sheets placed between the individual support foils and printed circuit board
support.

After lamination of the support foil with the base layer, the metal layer and the polymer
30 layer onto the support, the support foil is removed from the base layer. Since the metal
layer is applied onto the base layer but has sometimes not fully replaced the dispersion,
after the support foil has been removed the upper side of the laminate can have a base
tayer, which optionally also comprises electrolessly and/or electrolytically coatable particles
in at least parts of the matrix material. The polymer-coated side of the polymer-coated
35 metal foil faces the support. In order to achieve a continuous electrically conductive layer
on the support in one embodiment, after removing the support foil, in a further step it is
preferable to provide that side of the base layer which was covered by the support foil with



of a hydraulic press, between the heating and pressure plates, and is
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After pressing and curing the formable electrically nonconductive material and lamination to

25 apply the polymer-coated metal foil, this (metal-coated) laminate is preferably processed
further. For example, it is possible to cut the metal-coated laminate to size. To this end, the
individual layers may be sliced into plates of predetermined size.

An electrically conductive structure is preferably produced from the applied metal layer.

30 The electrically conductive structure is generally produced by methods known to the person
skilled in the art. Suitable methods are for example plasma etching, photoresist methods or
laser ablation methods. Furthermore, after this structuring it is also possible to produce
blind holes, microvias, etc., for example via laser boring.

35 if a flexible support is used, it is possible to carry out the inventive method continuously.
This then takes place, for example, in a roil-to-roll process in which the support is unwound
from a feed roll, passes through at least one processing step, and then is rewound onto a



5 electrolessly and/or electrolytically coatable particles are in this case
exposed, | bed above for the exposure of the electrol essly and/or
eIectrol@?&@gﬁﬁéﬁéﬂatable particles of the dispersion which was applied
onto the support foil. Onng to the etétrol ess and/or electrolytic
deposition of nmetal onto that side of the base 10 |ayer, which was
previously covered with the support foil, a continuous electrically
conduct i fuethgeolll | ayer is produced. The netal here is preferably the sane as
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electrolyticalbemﬁﬂbﬁggaﬁigﬁﬁfﬂpng. After pressing and curing the formable
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pol ymer-coated netal foil, this (nmetal-coated) lamnate is preferably
processed further. For exanple, it is possible to cut the netal -coated
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di spersi BBptﬁ’r]sgdeoé thi&ﬁ d%lég o0& to the base layer 7. This can firstly be ensured in that

the upper side 9 has been coated with a release agent. As an alternative, it is also possible

that the support foil 3 has been fabricated from a material which has only weak adhesion,

25 orno adhesion at all, to the base layer 7.

Coating processes familiar to the person skilled in the art are used for the structured or full-
surface application of the dispersion 5 to form the base layer 7. Coating processes or
printing processes known to the person skilled in the art are suitable for this purpose, for

30 example. The dispersion 5 can, for example, therefore be applied via casting, painting,
doctor blading, spraying, immersion, roller coating or the like. As an aiternative, it is also
possible to apply the base layer 7 to the support by printing via any desired printing
method.

35  After application of the dispersion 5 to form the base layer 7 on the support foil 3, the matrix
material present in the dispersion 5 is at least partially cured. This takes place, for example,
via irradiation with an IR source 11. As an alternative, the matrix material of the dispersion



met al | i zation process Figure 2 shows the application of the polyner to the
net al él? 18 3 shows application of the polyner-coated netal foil by
| am natl 0q0gos, &BIK hted circuit board support, and 10 Figure 4 shows a

di agram of metallization of the |anina&-after the |anination process.
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After the washing in the washing zone 15, the base layer 7 with the now exposed
electrolessly and/or electrolytically coatable particles is coated electrolessly and/or
electrolytically with a metal layer 19. This is done in a coating zone 17. The electroless
and/or electrolytic coating may in this case be carried out according to any method known
25 to the person skilled in the art. The coating zone 17 is generally followed by a second
washing zone 21. In the second washing zone 21, residues of the electrolyte are washed
off from the metal layer 19.

The electrolyte solution for the electroless and/or electrolytic coating is not usually sprayed
30 on, as represented here in Figure 1, rather the support foil 3, which is coated with the base
layer 7, is immersed into the electrolyte solution. Nevertheless, any other method known to
the person skilled in the art, by which the base layer 7 can be coated electrolessly and/or
electrolytically, is also suitable. The electrolessly and/or electrolytically coatable particles in
the base layer 7 may also be exposed by immersion in an oxidizing agent or solution. It is
35 also possible to carry out the washing not by spraying onto the support foil 3 but by
immersion into a washing solution. Any other method suitable for the person skilled in the
art may also be used for exposing the electrolessly and/or electrolytically coatable particles



After at least partially drying and/or at |east partially curing the base
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coat abl e p(P g dpresent in the base layer 7 to be at least partially
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pot assi um per manganat e. The exposure of the electrolessly and/or
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| ayer
is also possible to carry out purely physical drying of the polymer 23 via evaporation of the

solvent. A combination of physical and chemical drying is also possible.
25
Figure 3 shows a diagram of application, by lamination, of the support foil 3 coated with the
polymer layer 25, with the metal layer 19, and with the base layer 7, to a support 29. The
support 29 is, for example, an inner ply for multi-ply printed circuit boards, and comprises,
in the embodiment shown here, a base support 28, for example a glass-fiber-reinforced
30 epoxy resin support, for example composed of FR-4 material with applied conductor track
structure 30.

In order to provide the support 29 with a metal layer on its upper side and underside, a
support foil 3 coated with polymer layer 25, metal layer 19, and base layer 7 is placed on,
35 respectively, the upper side and underside of the support 29 in such a way that the polymer
layer 25 faces the support 29. The resultant stack is pressed between an upper ram 31 and
a lower ram 33 of a press. An example of a suitable press is a hydraulic press. The arrow



7. After application of the netal layer 19 to the base layer 7 it is, for
exanpl e, OSSIb|e towwnd 5 up the support foil 3 with the base |ayer 7 and
the netaf %99 %2l onto a roll. However, it is noreover also possible to

i ntroduce the support foil 3 with the- Bése | ayer 7 and the nmetal |ayer 19
directly into a further processing step. Figure 2 shows a di agram of
application of a polyner to the support foil 3 provided with the 10 netal
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with a support 29 which now, for example, has been fabricated likewise from a continuous

foil. The pressure for the pressing process is likewise exerted by way of the rolls. The at

least partial curing can, for example, also take place in a downstream curing section. The

intermediate product produced can then be further processed either continuously or
25  batchwise.

For production of a metal-coated laminate, the support foil 3 is first removed from the base
layer 7 in a step which follows the lamination process. Figure 4 shows this.

30 After removal of the support foil 3, there can sometimes be, on the surface of the printed
circuit board support 28, residual portions of the base layer 7 composed of matrix material
with electrolessly and/or electrolytically coatable particles present therein. In order to
produce a continuous metal coating which is electrically conductive, it is necessary that the
base layer 7 be provided, after removal of the support foil 3, with a metal layer 37. The

35 metal layer 37 is preferably formed vian electroless and/or electrolytic coating. The
electroless and/or electrolytic coating replaces the electrolessly and/or electrolytically
coatable particles from the base layer 7 by the coating material. A continuous metal layer



el ectrically nonconductive material. If the material of the support 28 is
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The third washing zone 41 is followed by a second coating zone 43, in which the base layer

25 7 comprising electrolessly and/or electrolytically coatable particles is coated electrolessly
and/or electrolytically with the metal layer 37. The electroless and/or electrolytic coating
may in this case be carried out in any way known to the person skilled in the art. In general,
the electroless and/or electrolytic coating will be carried out as described above.

30 In order to remove residues of the electrolyte solution from the support 29 coated with the
metal layer 37 and the polymer layer 25 after the electroless and/or electrolytic coating, the
support 29 with the layers 25, 37 is preferably washed in a fourth washing zone 45 after the
electroless and/or electrolytic coating. The washing is generally carried out with water.

35 In the case of a sufficiently thin base layer 7, which comprises the electrolessly and/or
electrolytically coatable particles, it is possible for the eiectrolessly and/or electrolytically
coatable particles present in the base layer 7 to be replaced with metal ions from the



37 forms on the polyner layer 25. In order to permt coating of any

remai ni ng Eortion? of the base layer 7, it is preferable that the

el ect rol &§ ?%90551’?168 8r el ectrol ytically coatable particles present in the base
layer 7 are 5 first exposed. This is-gBnerally done in a second activation
zone 39. As described above, the exposure is in this case carried out for
exanple by treatnent with an oxidizing agent or a solvent. Suitable

sol vent s eleatiolyghei stilution dpyahe elestrhless and/ke alestolytizeroatieg.dnithie ¢asd eentimpus an
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exposur eSHRPAEY-i ed out chemically, then it is 10 possible to bring the
activating agent, for exanple the oxidizing agent or solvent, in contact

wi th the_base IaP/e 7, which conprises the el ectrol essly and/or

r
el ect Pol P dBetAY layer 8% produced by the deetheg, aceardipg (19 thevinvaRtion generallyi Ras ait i s
al so possikdness of IgFHRAGE20 Ifh, PFéfBlaBl 1654 Mant 10 AN SaHAMArly HBienatiidsbe

| am nat ed- o ol ymer | ayer 25, netal |ayer 19 and base layer 7 into the
activati ﬁ'@n;b@ﬁt 15 After the electrolessly and/or electrolytically

coat abl e particles have been exposed, residues of the solvent or oxidizing

agent ar referably washed off from.the se | gyer. 7 This js done for
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al t er nat imaghodsdor grinderbdirenit bbaiids satsas predeiciyhdo the persoreskiiediimthesubport 29
with the applied layers 25, 19 and 7. The third washing zone 41 is foll owed

by a second coating zone 43, in which the base layer 25 7 conprising
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e eChbO! Gashuibe ALt Bdaiad. Y8 dchabrintodiclBuf BBt Ik 1bAYRIMAIE thdBiPwith
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order to renove residues of the electrolyte solution fromthe support 29
coat ed wigIBViRipRS, elfctrical prpRanests ol Apiemedilgs) kavBpandsy ariossvideq. &rD .t He-ROM
el ectrol epg DvIHpiayers| §fhé 6bnkoles, Measirg, andegulatiHPejuiprshtdnBorshelettdiysir s 25,
37 |§ pri&&rabl .vvashg% 1N ?it fourth washing zone 45 after the electroless
and/ 6P eichengirpliances eqtic! toyR&tSashi ng i s general |y carried out with
water. 35 In the case of a sufficiently thin base |ayer 7, which conprises
t he el ectt ol essl ange{r Lectrolytically coatable rticles, it |
possi bl o TaPaSERala el 7 Saiing B ik FERORRGrl Thiguii pe y5afitpel es
present ipmduce REIDeahtayeas, tranepdreler epptarmad ox dthematiehna atracturesmchipecdtd
00000592@1%&6?9'3, flat cables, seat heaters, foil conductors, conductor tracks in solar cells or in
25 LCD/plasma screens, capacitors, foil capacitors, resistors, convectors, electrical fuses or to
produce electrolytically coated products in any form, for example polymer supports clad
with metal on one or two sides with a defined layer thickness, 3D molded interconnect
devices or to produce decorative or functional surfaces on products, for example to shield
against electromagnetic radiation, for thermal conduction or as packaging. Furthermore,
30 the polymer-coated metal foils may also be used to produce contact points or contact pads
or interconnections on an integrated electronic component, as well as to produce antennas
with contacts for organic electronic components. 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 surface-wide or structured electrically conductive layer for the subsequent
35 decorative metallization of supports, such as, for example, decorative parts for the motor
vehicle sector, sanitary sector, toy sector, household sector, and office sector, and

packaging, and also foils. It is furthermore possible to produce thin metal foils or polymer



-28- electrolyte solution by the electroless and/or electrolytic coating. In
this case a continuous metal layer 37 is applied on the polymer |ayer 25
bonded t &ﬁﬁg&%@%ed circuit board support 29. 5 The netal |ayer 37
produced hod according to the invention generally has a thickness
of |ess than 20 pm preferably less thad-10 pmand particularly preferably
less than 5 pm After the netal |ayer has been applied, the netal -coated

| am nate produced in this way, 10 which conprises the support 29 with the
pol yner FugRarisaderionéer iwa sifes. dhnerpaymermoptagemelat thije sraydalsibe kewloyedi s i s
done, fojy, ﬁ‘éi@é’?ﬂr‘%vhr@ﬂégdi‘ﬁ%éﬂn%%ﬁ&ﬁ;Yﬁty |Q3éd9§ﬁl§§@duspfd?%§§|%bfé9n iRt BPEatf or
printed circuit boards such as are known to the person skilled in the art.
The pol yhedtetse dexdeatarsand ppviatingmatedalig t o the i nvention may be used for
exanple to 15 produce printed circuit boards. Such prrnted circuit boards
are f r those with  pultil inner and outer vel s, .mcr -V|as
chi p- ‘aP&L)’m%C@%‘ieBl"éeta'nfB“% F{;‘ﬁ%‘%ég {hiNSANVRIHPR @' PE%%'PEB! uspg to
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metal foi h hermore be used to produce
RFI D ant gﬁﬁoargﬁbceoﬂrg K dﬁf% e&ag'ﬁ er}éﬂgéékggmwaé& aéﬁt enna structures, chip card
nodul es, fl at cables, seat heaters, foil conductors, conductor tracks in
solar cells or in 25 LCD/ pl asna screens, capacitors, foil capacitors,
resistors, convectors, electrical fuses or to produce electrolytically
coated products in any form for exanple polyner supports clad wth netal
on one or two sides wwth a defined |ayer thickness, 3D nol ded interconnect
devi ces or to produce decorative or functional surfaces on products, for
exanple to shield against electronagnetic radiation, for thermal conduction
or as packagi ng. Furthernore, 30 the polyner-coated netal foils may al so be
used to produce contact points or contact pads or interconnections on an
integrated el ectronic conponent, as well as to produce antennas wth
contacts for organic el ectronic conponents. Use is furthernore possible in
the context of flow fields of bipolar plates for application in fuel cells.
It is furthernore possible to produce a surface-w de or structured
electrically conductive |layer for the subsequent 35 decorative netallization
of supports, such as, for exanple, decorative parts for the notor vehicle
sector, sanitary sector, toy sector, household sector, and office sector,
and packaging, and also foils. It is furthernore possible to produce thin
nmetal foils or polyner



PF 0000059260/ Kai -29- supports clad on one or two sides. The pol yner-coated
nmetal foi | so be enployed in fields for which good thermal

conduct i \?F?‘iﬁ’gﬁ%@ﬂéhnt ageous, for exanple in foils for seat heaters, floor
heaters and insulating materials. 5 Thé0pol yner-coated metal foils according
to the invention are preferably used to produce printed circuit boards,
RFI D ant ennas, transponder antennas, seat heaters, flat cables, contactless
chi p car st otnefaingest al foils or pol ymer supports clad on one or two sides,
foil conductors, conductor tracks in solar cells or in LCD plasnma screens
or to produce decorative products, for exanple for packaging materials. PF
0000059280/ Kai -89 List of refernces 1 store 3 support foil 55

di spersign 7 basgypsyabi 9 top 11 IR source 13 activation zone 10 15
washi ng zone 17 coating zone 19 nmetal |ayer 21 second washing zone 23

pol yner $5 25 pofgR®®IoNayer 27 IR source 28 base support 29 support 30
conduct o7 track phagdaystre 20 31 upper die 33 lower die 37 netal |ayer 39
second a(éti vat i opopzone

11 IR source
13 activation zone
10 15 washing zone
17 coating zone
19 metal layer
21 second washing zone
23 polymer
15 25 polymer layer
27 IR source
28 base support
29 support
30 conductor track structure
20 3 upper die
33 lower die
37 metal layer
39 second activation zone
41 third washing zone
25 43 second coating zone

45 fourth washing zone



41 third washing zone 25 43 second coating zone 45 fourth washing zone PF
0000059260/ Kai -31- Patent Clainms 1. A nethod for producing pol yner-coated
netal f o’ §900039289e5i ng the fol l owing steps: 5 (a) applying a base |ayer (7)
onto a support foil (3), with a dispersSilon (5) which conprises

el ectrolessly and/or electrolytically coatable particles in a matrix
material, (b) at least partially drying and/or at |least partially curing the
mat ri x midatant 8laimgéc) form ng a netal |ayer (19) on the base layer (7) by

el ectrol ess and/or 10 electrolytic coating of the base layer (7) conprising
the electrolessly or electrolytically coatable particles, (d) applying a
pol yrmer (123) Atroethpd fargreducing Km(er@pateg meltalefonimcmnrl%\@@tbledollvgwmgastepa| m 1,
wherein the support foil (3) has a surface (9) 15 conposed of a materi al

whi ch_adheres weakly to the base |ayer (7). 3. The nethod according to claim
2, whérein tHa s@pp&m F bpse (aypr hAsone @nsuppattdail (h)t with a dispergioe (Rhwhich 20 4.

The et hod accor GoRribes 6|e%tr8]bgsl¥l‘él*ﬂ8fd?'éleétfbﬁpinééll%p%étal;l@'darﬁoﬁs g rlﬁﬁﬁ&
fabricated froma materla adheres weak to the base layer (7). 5.

The nethod accor d#Hg@o one of clains 1 to 4, wherel n the support foil (3)

with the nmetpl lakle6t ;ﬂalr@éuyamh? sﬁhlbmﬂﬁst)pamaﬂ;amrmgtu%imtamxan@tumort (29).
25 6. The nethod _ accordin

a rt after the
| ami nation pflocd¥Eng (& ?Iﬁ'p!ﬁy?r f(g%’ ) op3} e Ea?eeﬂ'i‘)‘(%d(é u%‘fnef%got?é‘?a? Ayer
(19) 18hi ch sonet ieesrolytit lddatung)rmrtheesasees'oay@ue(s dfoniptgingate leleroleésly .or30 7.
The net hod accordlln f);ﬁfij'ne of 1 to 6, wherein, after renoval of the
support foil (3)ee OlYEe P’CP%;?B ’[ﬁ s applied el ectrol essly and/ or
el ectrol yti cdt) y applyingat padyrder (88) todhe metattdyer (1§).porti ons of the base | ayer
(7) that was previously covered by the support foil (3). 35 B. The net hod
according to one of clains 1 to 6, wherein, after renoval of the support
foil (3) 2. anyhegnethod ragcrdingi tonglaiot 11 mdeteis dhd aypporl Wil @) dashe sudadd Y9)or

mechggi cal 1y oo 85836EH-a material which adheres weakly to the base layer (7).

3.  The method according to claim 2, wherein the support foil (3) has been coated with a
release agent.

20 4. The method according to claim 2, wherein the support foil (3) has been fabricated
from a material which adheres weakly to the base layer (7).

5.  The method according to one of claims 1 to 4, wherein the support foil (3) with the
metal layer (19) applied thereto is laminated to a support (29).
25
6. The method according to claim 5, wherein, in a further step after the Jamination
process, the support foil (3) is removed from the metal layer (19) which sometimes
still comprises residues of the base layer (7).

30 7. The method according to one of claims 1 to 6, wherein, after removal of the support
foil (3), a metal layer (37) is applied electrolessly and/or electrolytically to that side of
any remaining portions of the base layer (7) that was previously covered by the
support foil (3).

35 8. The method according to one of claims 1 to 6, wherein, after removal of the support
foil (3), any remaining portions of the base layer (7) are chemically or mechanically
removed.



PF 0000059260/ Kai -32- 9. The nmethod according to one of clains 1 to 8,
wherein the electrolessly and/or electrolytically coatable particles

pr esent Fﬁoqﬂ%mﬁggﬁ'layer (7) are at least partially exposed before the
metal layer (19) is fornmed in step (cy3dnd/or before the nmetal 5 |ayer (37)
Is formed on that side of the base layer (7) which was previously covered

by the support foil (3). 10. The nmethod according to claim9, wherein the
exposure of the electrolessly and/or electrolytically coatable particles is

carried gut ?H? ﬁ%& Xdcc@'gl”ﬁﬁ V\%aé)rlné/ of’rc arFﬁQ hag @aWh\é¥eln e %rectryégflg?én:aﬂﬂ

according to c e exposut the e tro
and/ or el ect B'@WQ'V‘&&W Voétéb@mr@'%ﬁaplteﬁemfe@ th% bese layed (Buerevitt |ﬁaﬁrpac§t$ﬁ"&h zi ng

agent. 12. Thedih %%réctﬁérn‘iﬁtﬁ%yé? @b?ismo%ed Wetep (8;) taf8/oPHlofbirg Rk niRggNt 1S

pot assi um 15 ‘permanganate, potassi um nan anate sodi um per manganat e, sodi um
mangahat e,  [Ryar cHeis BEPes Paéhfﬁ sidey of tael&aéq layer,( ey \a@%Prexwﬁélv&awsﬁat e, a
persul fate, pytHeedupredisiyBf.ate, sodi um hypochloride or a perchlorate. 13.

The net hod according to claim9 or 10, wherein the exposure of the

el ectrolessly 20 and/or electrolytically coatable particles is carried out

by the aqbi ofheimetndis hedtedifg tovblalh 9¢ hefbins #0 yﬂaoseieca thB i eutroledBp sre/drhe
matri x materi

|, 14. Th t hod di t bst
Whi chcan i SB6TQNEicaly BTt ARGPIES frieartes pUEnRRNGEN FReEAT ar rechaiodl i o o
al kalbne chem cal or chem cal 25 mxture or a solvent. 15. The net hod
di t
Cemoved 1 om PRIt pfsfad ) el o PP SbckbedM 1B eiobiR B e MREl o
before the ahd/ot elettaddicalyoatabid particles ystaacnetdmit with anroxglizing ¢gent.and/ or
before the nmetal layer (19, 37) 30 is fornmed on that side of the base |ayer

(7) which was previously covered by the support foil (3). 16. The nethod
accor di ng2t o Theemethod| agaeeding tt@ dam it e rvdienein hbenexidizingf agerd isepetpssidmer

(19, 4 I s gQrF?rP.ﬁftg P&%CFﬁassuﬁ MS@garﬁ% q4 BfunPP rgﬁh?t\%f’sé&umml‘én%aﬂ%é@f the

polyrrer coat uced accor clains
t he product i Bydregerpieraxids er ﬂféuacidlb‘@réd@emtﬂFﬂEP%fﬁ@f@ﬁﬂ@E& appersulfate, a

0000059260/ Kpbrovadlsutfl, BB PoMGRIdbEpdienistafd. M 17, wherein the
pol yner-coated netal foil I"'am nat ed
13. The method according to claim 9 or 10, wherein the exposure of the electrolessly
20 and/or electrolytically coatable particles is carried out by the action of substances
which can dissolve, etch and/or tumesce the matrix material.

14. The method according to claim 13, wherein the substance which can dissolve, etch
and/or tumesce the matrix material is an acidic or alkaline chemical or chemical
25 mixture, or a solvent.

15. The method according to one of claims 1 to 14, wherein any existing oxide layer is
removed from the electrolessly and/or electrolytically coatable particles before the
electroless and/or electrolytic coating in step (c) and/or before the metal layer (19, 37)

30 is formed on that side of the base layer (7) which was previously covered by the
support foil (3).

16. The method according to one of claims 1 to 15, wherein the metal of the metal layer
(19, 37) is copper, nickel, silver, gold or chromium.
35 17. The use of the polymer-coated metal foil produced according to one of claims 1 to 16
for the production of printed circuit boards and RFID antennas.



onto a support (29). 19. The use according to claim18, wherein the pol yner
Is at least partially cured during 5 the |am nation onto the support (29).
20. The @580@8@3?%3hg to one of clains 17 to 19, wherein the support foil

(3) is renoved before or after the | a@3nation onto the support (29). 10 21.
The use according to claim 20, wherein after renoval of the support foil (3)
a netal layer (37) is applied electrolessly or electrolytically to that

si de of tlBe Hasaiseaaceording to elhint h7 waberpinethe qobinyerevatademetay fdilne lamipptedt f oi |

(3). onto a support (29).

19. The use according to claim 18, wherein the polymer is at least partially cured during
5 the lamination onto the support (29).

20. The use according to one of claims 17 to 19, wherein the support foil (3) is removed
before or after the lamination onto the support (29).

10 21. The use according to claim 20, wherein after removal of the support foil (3) a metal
layer (37) is applied electrolessly or electrolytically to that side of the base layer (7)
which was previously covered by the support foil (3).



