PF 0000059259/ Kai ~ As originally filed Method for Producing Metal -Coated
Base Lani naPE§008059289/Kabt i on The i nvention relates to a nethod for

produci ng netal - coated base | am nates having a support made of an

el ectrically nonconductive material, which is coated on at |east one side
with a netal |layer. 10 Such netal -coated base | am nates are used, for
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havi ng 25 copper coil and metal plate, are subsequently pressed at a temperature in the range of
from 120 to 250°C at a pressure of from 5 to 30 bar. The glass fiber-reinforced epoxy
resin is thereby fully cured. At the same time, the individual base laminates thus formed
are smoothed by the steel plates.

30 Since production of the thin copper foil is very expensive, the metal-coated base
laminates produced in this way are also very expensive. Furthermore, the handling of
copper foils with a thickness of less than 10 um, and in particular less than 5 pum, is
very difficult or impossible since the foil tears. For thin copper foils, i.e. copper foils with
a thickness of less than 12 pm, a thicker copper foil, generally with a thickness of 18

35 um or 36 um, is always additionally used as a support. So that the copper is released
from the support, a thin chromium layer is generally used as a separating layer.

It is an object of the present invention to provide a method with which metal-coated
base laminates, which are already provided with a very thin copper base layer and

40 which do not require additional metal foils as supports, can be produced in a
straightforward way.



a support made of an electrically nonconductive nmaterial, which is coated on
at least ofE 0009a59859Kaj netal |ayer, conprising the follow ng steps: 5 (a)
Applying a base |l ayer onto a substrate, with a di spersion which contains

el ectrolessly and/or electrolytically coatable particles in a matrix

mat eri al , b) At least partially curing and/or drying the matrix material,
10 (c) For mThg objeskiszichiexga by armethed kapsodusingr metal-edated baseclaminatesy lbaving
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thin nmetal |ayers can be applied by the nethod according to the invention.
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general it is not 25 danmaged after renoving the coated base | am nates.

Furthernore, it is also possible to produce the substrate with a defined
surf ace 1qual i t y (@nd Feuming@emetal iayetpe the base layerby glestielees andlet elegirelulice

qual ity and surfacecgitingcture is also achieved for the netal - coated base

| am nat es, according to the surface condition of the substrate. 30 The
substrate is for exanple a plate or a foil. The foil is preferably flexible.
So that the netd Layinatingtheopsppormadg oftheglectdgally nenennsiuctiveyeateeal @nto

rel eased from the sylsherl Ryer ft6dudedltin Stlepi(§), Preferably coated with a rel ease
agent . an alternative, it is possible for the substrate to be a plate or

foil madé of a release agent. In the case of continuous process managenent
it is preferabl ée)f oRemepyingube svpnost laminatediwvity thgauetaklagerfanid| optiomally fab idasB 5

ei ther being coat ed aakitoi thicbdse! 19T froROBBsupstradei Ng made of the rel ease
agent, which is stored as a so-called endless foil on a roll. The process

may then be carried out as a roll-to-roll process, in which the foil is
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for the produce the substrate with a defined surface quality and surface structure, so that a
predetermined surface quality and surface structure is also achieved for the metal-
coated base laminates, according to the surface condition of the substrate.

30 The substrate is for example a plate or a foil. The foil is preferably flexible. So that the
metal layer and optionally a part of the base layer are released from the substrate, the
latter is preferably coated with a release agent. As an alternative, it is possible for the
substrate to be a plate or foil made of a release agent. In the case of continuous
process management it is preferable for the substrate to be provided as a foil, the foil

35 either being coated with the release agent or being made of the release agent, which is
stored as a so-called endless foil on a roll. The process may then be carried out as a
roll-to-roll process, in which the foil is unwound from a roll, subjected to at least one
process step, and preferably all the process steps, and is then wound up again.

40  All materials which are not damaged by the pressure applied during the lamination and
the temperature, which is required for curing the material, are suitable as a material for



substrate shoul d be a good conductor of heat. The heat transport through the
substrate PROB0O059269Kaii or of the stack is regul ated, according to the
type of material selected, via the heating curve of the | am nati ng press.
In the case of hydraulic static presses, . the 10 heat transport into the
stack interior is additionally attenuat eﬁ by adding material outside the
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polyesters (e.g. Pacothane™ by Pacothane Technologies), and modified cellulose
30 triacetate (CTA) are particularly preferred as release agents. Depending on the
temperature during the lamination in step (d), natural waxes or synthetic and
semisynthetic waxes may nevertheless also be possible, for example polyolefin waxes
or polyimide waxes. Combinations of different release agents are also possible.

35 The release agent coating may be applied onto the metal plate by any method known
to the person skilled in the art. For example, it is possible to provide the substrate with
a permanent release agent coating. To this end, the surface is generally roughened
first. Release agents containing fluorine, for example PTFE, are for example applied
permanently by the plasma method. The release agent may also be applied onto the

40  surface by a solution containing the release agent. The release agent is liberated from
the solution by evaporation.



coating by doctor blading, roller coating, spraying, painting, brushing or
the |ike. PFA08PRBA2S9 Mabwever, the rel ease agent coating is applied onto
the substrate by the plasm nmethod known for exanple from PTFE coati ng
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30 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 um, preferably from 0.002 to 50 uym and
particularly preferably from 0.005 to 10 um. The average particle diameter may be

35 determined by 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

40 average particle diameter of more than 1 um, thereby obtaining a denser particle
packing.
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30 When mixtures of electrolessly and/or electrolytically coatable particles are used, the
individual mixing partners may also have different particle shapes and/or particle sizes.
It is also possible to use mixtures of only one type of 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,
35 nickel and zinc, as well as carbon are likewise preferred.

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 powders, are commercially available goods and may readily be produced by
40 means of known methods, for instance by electrolytic deposition or chemical reduction
from solutions of metal salts or by reduction of an oxidic powder, for example by means



Encycl opedia of Industrial Chemstry, 5th Edition, Vol. Al4, p. 599. The
deconposi t i B 00900392§8/Kabnt acar bonyl may, for exanple, take place at

el evated tenperatures and 10 el evated pressures in a heatabl e deconposer
that conprises a tube of a refractory terial such as quartz glass or V2A
steel in a preferably vertical position, 'which is enclosed by a heating

i nst runent , of bydregemplyye spraingser algmifing)@atrietal melt, partitudartyi intp caplaets, &r a

can Bl'20 Do’ RmploigaNatonbateh Gttt SRHIANLS ol GALORAYU TSl ides Ol
oo or o ecelEmgtares; b padrs Hip e prstercednaridh SeB mAn ABaHe BGSISERLN 2 er
condi ti ons grindimg: npiaal Leoarssh metalceewdesr Adialiaindle doragxampleyr ig syjtabledpathisal

treatnens, BesideXAEPlafdbyatbr SRHIERINDN, the darsdhyl-RdrP boRdér prokéds for Prdaeingssed
in terns of é;’he total we

Lght of .the dried coati.n t proportion, of
el ect r ol essF§PAYAEP %‘?v&%&?r'& Prefertad In 145, (caBe e°fpg?'f'i ?ﬁ@s‘sp A PYbINGMRles in
t he range ofle¢ampasitoo ob 98 nentasarbomyl.elteis slgserthege foorexamplesr bpbilmans of
t9 ge Wtel 0e/ct rOEﬁéﬁldbgﬂ!&CUf?ﬁdusHaﬁ?FhéﬁﬁsY | ?tﬂllidi’tidh?&ﬁ?%?, @.ﬂsggi. CFh@geécﬁn;Edsﬂl&ﬁo to
. exXpr esse nterns 0 e 10 | 0, rreda_coatln
Soi bl e asBh AR HrlAHEE TRy, i exedini, kS 5o, A alevaied ppeiitet Hha
pi gnent 18f f pleratgd qHessuggsoinpa heatablealecomposgmthab comppisasyadube ahd rabsastont i ves
E Eer eo; ) nfrtawrlal suagg b8 Quasz \gﬁhb oﬁwzﬂyitgéleihiéipfe?érhﬂﬁ @&itﬁﬂsdlsém@ﬁ gm_ﬂm ist _
ereor, natur er . Sy.n | U er proter.ns, el ). u S ri,vatl ves,
i g and- RivGHed Py B Teato8 Y, for Eahmele RRURG of et Rafsy Fedutd
cheni cal | y ®irepiafsa dgating jaskeniirougly whichng| heating -reedium gflows: Learbenybnickelr i ng

or tenperat goRdériah o B probee rd SmidiBethad. is preferably a pol ymer or
pol yrmer ﬁ?l end. Polymers preferred as a matrix material are, for exanple, ABS

(acrylonttril e-but adi ene- styrene); ASA ﬁa_cr lonitrile-styrene acrylate),
acryl i c acr Vledelelsshaged glectrelessiy and(pkglectialylighlly gmtahie partigles can leg|copirelied
acetate copsy wpfihized condiiris! i WeBrodBdtion |ppeesy ioF‘Mbtaﬁ@ﬂ?aﬁbﬁvar@b?)‘ﬂn@ﬁﬁpi&élny|
fesins. " al ERTRE S P RabR t GrRat M e B HOEA Bl cel | ul oge der! vat ves.

I n particular hydroxyal kyl cellul oses, cellul ose esters such as acetates,

pr OIO: 0 ?eo es Expebydc it Serms ait blﬁéYﬁitdWWei@ﬁio ot the e@n‘edfc %bbtliﬂg(,)stﬁtle nﬂ)ﬁgb?ﬁi@h @fpoxly
acryl ate; epRxXM.l I y L. € X r [ X e DlITu ona

o Doty unc%&gﬁ%gf%iﬁ 5@?{%\@;3&@&' iC%%f&%ﬁﬁ%%@gﬁ%%??igf@ﬁ‘aav" pAEPECT
brom nat ed o - s, POET i rpnag iver RIOPOBIINN Gt i plegslpranad/or
0?;30959259/ lé@'lb;ralyti@pg&uatml&ipa&icml iyﬁbdvieo ﬁ;t%sevvﬁ%, \ékmbsel\t/ﬂhgérﬁzs of the total CABS
etnyl ene-acy | | . NMELS., I [. n, resins: . r.en

al so cont ai #@?8@?'9 |.dg§§8§%thgs§yltqpéq é%?ﬁ'iaqu %3?95@? f%qng"@%aéeq&ﬁﬁﬁggf’ﬁﬂde
copol ynfs; arhigrmertrafiingt anshomhgroup.anatyrabiyt synihietic ipetymers pag gesvatived hieraes
rubber; nat wagdkall@EinESds Wwell aidhethidcr Assines and iRV ves RA6MRS], nadsransubber,

DO 2 o b Hofeind? BbiFERs Hor o8 oG nd hoRRAING o4 b §Rb."S"
They may - but need not - be chemically or physically curing, for example air-curing,
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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 (acrylonitrite-styrene acrylate); acrylic acrylates; alkyd resins; alkyl vinyl
35 acetates; alkyl vinyl acetate copolymers, in particular methylene vinyl acetate, ethylene
vinyl acetate, butylene vinyl acetate; alkylene vinyl chloride copolymers; amino resins,
aldehyde and ketone resins; celluloses and cellulose derivatives, in particular
hydroxyalky! celluloses, cellulose esters such as acetates, propionates, butyrates,
carboxyalkyl celluloses, cellulose nitrate; epoxy acrylate; epoxy resins; modified epoxy
40 resins, for example bifunctional or polyfunctional Bisphenol A or Bisphenol F resins,
epoxy-novolak resins, brominated epoxy resins, cycloaliphatic epoxy resins; aliphatic
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30 brominated epoxy resins, cycloaliphatic epoxy resins; aliphatic epoxy resins, glycidyl
ethers, vinyl ethers and phenal resins, polyurethanes, polyesters, polyvinyl acetals,
polyvinyl acetates, polystyrenes, polystyrene copolymers, polystyrene acrylates,
styrene-butadiene block copolymers, triazine resins, bismaleimide-triazine resins (BT),
alkenyl vinyl acetates and vinyl chloride copolymers, polyamides and copolymers
35 thereof. Mixtures of two or more of these polymers may also form the matrix material.

The matrix material may for example furthermore contain crosslinkers and catalysts
known to the person skilled in the art, for example photoinitiators, tertiary amines,
imidazoles, aliphatic and aromatic polyamines, polyamidoamines, anhydrides, BF;-

40 MEA, phenol resins, styrene-maleic anhydride polymers, hydroxyacrylates,
dicyandiamide or polyisocyanates.
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30 ether, tetrahydrofuran), ethylene chloride, ethylene glycol, ethylene glycol acetate,
ethylene glycol dimethyl ester, cresol, lactones (for example butyrolactone), ketones
(for example acetone, 2-butanone, cyclohexanone, methyl ethyl ketone (MEK), methyl
isobutyl ketone (MIBK)), dimethyl glycol, methylene chloride, methylene glycol,
methylene glycol acetate, methyl phenol (ortho-, meta-, para-cresol), pyrrolidones (for

35 example N-methyl-2-pyrrolidone), propylene glycol, propylene carbonate, carbon
tetrachloride, toluene, trimethylol propane (TMP}, aromatic hydrocarbons and mixtures,
aliphatic hydrocarbons and mixtures, alcoholic monoterpenes (for example terpineol),
water and mixtures of two or more of these solvents.

40 Preferred solvents are alcohols (for example ethanol, 1-propanol, 2-propanol, butanol),
alkoxyalcohols (for example methoxy propanol, ethoxy propanol, butyl glycol, dibutyl
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It is nevertheless also possible to use polymers known to the person skilled in the art
having pigment-affine anchor groups as dispersants.

30
The dispersant may be used in the range of from 0.01 to 50 wt.%, expressed in terms
of the total weight of the dispersion. The proportion is preferably from 0.1 to 25 wt. %,
particularly preferably from 0.2 to 10 wt.%.

35 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 mineral fillers.

40 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
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30 _
By using particles with an average particle diamenter of less than 100 nm it is preferred
to carry out an additional temperature treatment after applying and drying of the layer
to sinter the particles together. This temperature treatment is carried out in general at
temperatures in the range from 80 to 300 °C, preferably in the range from 100 to 250
35 °C and particularly in the range from 180 to 200 °C in a time period in the range from 1
to 60 min, preferably from 2 to 30 min and particularly from 4 to 15 min.

In one embodiment, the electrolessly and/or electrolytically coatable particles contained
in the dispersion are at least partially exposed after the at least partial drying or curing,
40 so that electrolessly and/or electrolytically coatable nucleation sites are already
obtained, onto which the metal ions can be deposited to form a metal layer during the
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and co %t i Srhetﬁoc?s Eéscrlbecf’1 in tHe prior art. The process rate of the metallization is also
higher because of the larger number of exposed electrolessly and/or electrolytically
coatable particles, so that additional cost advantages can be achieved.

If the matrix material is for example an epoxy resin, a modified epoxy resin, an epoxy-
35 novolak, a polyacrylate, ABS, a styrene-butadiene copolymer or a polyether, the
electrolessly and/or electrolytically coatable particles are preferably exposed by using
an oxidizing agent. The oxidizing agent breaks bonds of the matrix material, so that the
binder can be dissolved and the particles can thereby be exposed. Suitable oxidizing
agents are, for example, manganates such as for example potassium permanganate,
40 potassium manganate, sodium permanganate, sodium manganate, hydrogen peroxide,
oxygen, oxygen in the presence of catalysts such as for example manganese salts,
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i s pref er abéxanipe seiuD0 POBSSIBOY peasulfale; sodium, potassium and ammonium peroxodi-
and monosulfates, sodium hydrochloride, urea hydrogen peroxide adducts, salts of
30 oxohalic acids such as for example chlorates or bromates or iodates, salts of perhalic
acids such as for example sodium periodate or sodium perchlorate,
tetrabutylammonium peroxidisulfate, quinone, iron(lll} salt solutions, vanadium

pentoxide, pyridinium dichromate, hydrochloric acid, bromine, chlorine, dichromates.

35 Particularly preferred are potassium permanganate, potassium manganate, sodium
permanganate, sodium manganate, hydrogen peroxide and its adducts, perborates,
percarbonates, persulfates, peroxodisulfates, sodium hypochloride and perchiorates.

In order to expose the electrolessly and/or electrolytically coatable particles in a matrix
40 material which contains for example ester structures such as polyester resins,
polyester acrylates, polyether acrylates, polyester urethanes, it is preferable for
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matrix material are thereby exposed.
30
All abrasives known to the person skilled in the art may be used as abrasives for
polishing. A suitable abrasive is, for example, pumice powder. In order to remove the
top layer of the cured dispersion by pressure blasting, the water jet preferably contains
small solid particles, for example pumice powder (Al,Os) with an average patrticle size
35 distribution of from 40 to 120 pym, preferably from 60 to 80 um, as well as quartz
powder (SiO,) with a particle size > 3 pm.

If the electrolessly and/or electrolytically coatable particles contain a material which is
readily oxidized, in a preferred method variant the oxide layer is at least partially
40 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
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The dispersion is preferably stirred or pumped around in a storage container before

application. Stirring and/or pumping prevents possible sedimentation of the particles
30 contained in that dispersion. Furthermore, it is likewise advantageous for the dispersion
to be thermally regulated in the storage container. This makes it possible to achieve an
improved printing impression of the base layer on the support, since a constant
viscosity can be adjusted by thermal regulation. Thermal regulation is necessary in
particular whenever, for example, the dispersion is heated by the energy input of the
35 stirrer or pump when stirring and/or pumping and its viscosity therefore changes. In
order to increase the flexibility and for cost reasons, digital printing methods such as
example LaserSonic® are particularly suitable in the case of printing application. These
methods generally obviate the costs for the production of printing templates, for
example printing rolis or screens, as well as their constant changing when a plurality of
40 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
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nﬁnc?ndUCT I iﬁe émrgFLﬂhalsubatr@tbeéc%&@FWh nhew.ﬂftéeb@m i fRst fs@hmd)ihessam 6iuthed
Dot ol ST T B o Bk il B b SRS,
and t heR%f oard/ergjattilytigallyecasitaie particlegigentanediia the previously ﬁeplmt lgsedaydror t he
support ont se.h?e;oﬁﬁrc&ld by ¥ leds$ ofd' ddtifslied Here narwlabuiasbl@&omén%ﬁaw&wae
et hods knoi-'cvr'own tottne p&%&? g@llesc}( ||r||tr|1ee grt Hzlaytb%eus%Ei For4a% 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.
30
After the metal layer has been formed on the base layer, the support made of the
electrically nonconductive material is laminated on. In a preterred embodiment, to this
end a formable electrically nonconductive material, from which the support is produced,
is applied onto the metal layer produced in step (c). The formable electrically
35 nonconductive material is preferably provided in the form of semi-cured plastic plates.
The semi-cured plastic plates are preferably reinforced. The plastic plates are
furthermore preferably solid and dry to the touch, and therefore regularly handleable.
The application of the material for the support onto the metal layer is carried out
manually or by automated methods known to the person skilled in the art.
40



PF 0000059259/ Kai 16 As an alternative, it is also possible for the

f or mabl e el BE{O0PORHA259Mducti ve material, from which the support is
produced, to be provided for application onto the nmetal |layer as a viscous
liquid or as a paste, or in the form of .Lsesin-irrpregnated fibers or mats.
The material for the support is applied by any application nethod known to
t he person Bsskidllegnitive, it iscalae tpossiblietfabthe toppable electicaliy chndictive material,

exanpl e pai fibinNghictt tatdupBort Kosrb@licedPtctsd Pdwidel téryagplicatiof | dnfd th@RRéthCiayéron or
printing. In_the caSﬁBa fibers o mat s tfhe Fﬁ%l.lcatlontlif. referahly

car i ed out 4hy WHBE3 T or\3 2 Rastenoei e o of e iihragtated ers oF wiale 1
past e-|i ke The material fos the edpposlis epplied hyrany applieatiosrmethod knayen topipeipessodnt o

the netas | gnifdd ih@e 8%a8THaBleipphEdtidh imethods?db ifoibxafpld BdintirdPBAdtingt ddttor
ext rudi ng O[)IgﬁOCt qr bl adi ion_of the applied

o ln.order to.inprove the adh
metal | ayer PBARG,SPw@ind: roller applicsiof cor prnti” T\ dhe, (ase,d Rath of T el a
| ayer nay bapplicationdapeaienablymarriegdiut ky olagement. 15 t he person skilled in the
art before the nmetal layer is |lam nated on, for exanple by applying an

"t 1 s pogsi DB el i@ RE SubGon BY BBl of R BERER S bretnr PR BN o
si | anes1@r madariab topecansilied mote dheymeda slayeroior exampleeby poiating, dastinglsrofierom

BASF AG or amm@bﬁﬂrdd{%@aﬁjdcwlbﬁdn@di ng pronoters. 20 If the netal -coated
base lam nate is intended to be provided with a netal |layer on its upper

side and its lower side, then, after the formable el ectrically nonconductive
mat eri al halh peten tagpprave, tha ddhesieerofsthesapplied metal layerd onithe sappet.af soayer

is placed mauﬁea,hﬁefsggmbbﬁd/ed felmhéPlayyr Mapeteddtd® b midthodd kriownl faat t he

metal |ayer co | N,.25, copt ac pth.the terial for e s rt f_ the
ot al - 5t cienpEson Hifi FOMel phlckd ohd' el ety idrilnafel) o 1aP Ridrpi® oy, o
only on oneaBplyieg apadditianal pesding e adnesiveulayel. Ag@diondingyrsematen! foeexammde.con i s
pl a_cedt ﬁ_nt Oit idysosMicctol @lglsbqrauédwmaéwar?ﬂbwn o&ﬁeldasgéd @eﬂa@l@mowtdnfenmlt rate
isin is S ref.er oat ed W e r s nt,_so el ease
agent is ar ﬁ@xé"&@‘?ﬁ%’?\k@en%#ﬁ@ﬁ%ug%& reé(f’%ntpggnd‘@ﬁgan@tr%?ﬁl grfi'} : égsf:i éﬁerra%fe from
the 30 rel eg@BMgRially availablg kending premoters.t he support onto the netal |ayer is
general by carried out by pressing at elevated tenperature. The tenperature

P ereot Y oG el R 08 e QMO €. BBl P Sl g "
lies in theuppaigeidefandr tenlowver sige.1ti@nbafter pa formable lelpcirigalyh dopeangucte from
5 toI 40 ngnatéﬁae he! lb_atzri;1 Appied, aV\iriIJirtﬁbr §L:i|:§?strgtéir pragided vafl & infétalOlaert i8 ﬁlﬁe@GB he
T o B AR e Bkl L8 gl L s
part i cular | gopaetivdthdbe ynaterial fer the suepast: Hffthe megd-coateddpase hamiaate ipmtended
0000059259/ Kabe provided with a metal layer only on one side, then a substrate without a metal

layer applied thereon is placed onto the material for the support. As described above,

the substrate is in this case preferably coated with the release agent so that the release

agent is arranged between the substrate and the metal layer, or is made from the

30 release agent. The lamination of the support onto the metal layer is generally carried
out by pressing at elevated temperature. The temperature preferably lies in the range
of from 120 to 250°C.

The pressure, with which the material contained between the substrates is pressed,
35 preferably lies in the range of from 0.1 to 100 bar, particularly in the range of from 5 to
40 bar.

The duration for which the curing is carried out to form the metal-coated base laminate
generally lies in the range of from 1 to 360 minutes, preferably in the range of from 15
40 to 220 minutes and particularly preferably in the range of from 30 to 90 minutes.



17 A suitable material for the support is for exanple any reinforced or
unr ei nf or ceBF 0p@0859889/Kaiich as is conventional |y used for printed circuit
boards. Suitable polynmers are for exanple bifunctional or polyfunctional

Bi sphenol A or Bi sphenol F resins, epoxy: novol ak resins, brom nated epoxy
resins, cycloaliphatic epoxy resins, 5 bi'snal eimde-triazine resins,

pol yi m des, Apsuitable matsriak Iorctylanatp@odseetos examplenange reintesgats oomnammfnm:edesi ns,

phenoxy resbcﬂﬁne@sbé’ﬂ: ﬁ&@c@ﬂeﬁﬁ&%W't%@& 161 Péted cifiiDoardd Buiablel RN
pol yam des, _si]icone ﬁe?glf rine re%ns an

material fof® t{‘?éeg‘ﬁ Wﬁi‘li'ot‘ﬂr eRd P‘étqnﬁfﬁ?&;hﬁﬁ 2 l:‘%né'i‘f’ﬂ ’5032% tr?W%% known
to the peremxystowlaled résing, hdreminateducipory wasinss| cydealiphaticd epoatl yesivs, f or

exanpl e § ertugﬁawurﬂteemzms reding ,ﬁﬂnﬁfés hbmatelsmsart@aﬁt@r@été@ Mafrﬁmnes
pol yam doami nes, r.esi

P ohyart do plser=pt M0k BS s POPRsresR, ) alicaRpliEhe e Sty AREFLs, a
wel | as fl apelysuforesipolyamides, silicons and floerinexresinis eandf ¢ambinations thereelydhec
nature suchmageriaPiof the amfonsmlay Wté'%ém mﬁh@krﬁan%dmn aaalwasnkrmwnhwdth@m de

| 15 Fur h
o SL25° i Pt 8 ne i B groea"'ﬂsﬁﬁ A6 et CRR ‘SRl R o "
el ectrit@l pminescmidazolesi alinbatic ded arcmnatlmot}@d"mmpotyammamlrmeaetmibﬂgs, 20

used. SuitagFemEal ! ﬁﬁéhoi Ofestnlae Ené%mmaﬁh@hae gély%?ﬁmhﬁi@%@‘wméﬁ ass

fibers, gla rics nwovens

e O buer RN 87 B RS aeleR b o oA oS n o rie” BRARMRLS: o
the netal - clilereer tirarganiamahuie sublkiasgtafn;, dajes ealicates, miumingB dxidesi glunioym
flexible afﬁ rodif€olgl@sssi ng. 1 n order to be able to produce a plurality of
nmet al - ? base | am nates sinultaneously, in a preferred enbodi nent a
plurali § | evel s of the substrate, which is coated wth a netal |ayer,
and t he forﬁutheemereecttherdmlvryerﬁcmwoadmmeﬁ\@nwemtmnahln theeprited ciewk board

al ternati velndutfy fleQisdseitage. before the lamnation. It is in this case
necessary to ensure that when base |am nates provided with a metal layer on

both sides are intended to be produced, those sides of the substrate onto
whi ch t he nEerahe pepguctionsef elagtrigal priped elmmté)ppeis: reirfprced sHpparts are preienablyi t h

the forpmbl gsed. @Eﬁtélblé&l'lléﬁé fepfrfé%mf@rbement @fetfer bﬁémplé\qaageﬁcglaslaertbead)@v@s the
substrate is re er

ease 35 age
el oase ageleny, Qs Bt By Bels it A ofBof Al fatri3 PTFE
made from t febrie.dTddsloilghestt . By coating the substrate with the rel ease
agent, then after t he support has been | am nated onto the netal |ayer, the
support can ntth subs h. t he net | ayer. 40
T or der -t oCRPEHIELN 18 hisk e S s Aol Bhetel RAGR RBndth bPioHindie R Y o e
provi ded® mb@ﬁgﬂﬁéﬂﬁﬁwaﬁﬁﬂavemﬂaﬁmgthe formabl e el ectrically nonconductive
material is pressed. To PF 0000059259/ Kai

in order to be able to produce a plurality of metal-coated base laminates
simultaneously, in a preferred embodiment a plurality of levels of the substrate, which
is coated with a metal layer, and the formable electrically nonconductive material are

30 stacked alternatively on one another before the lamination. It is in this case necessary
to ensure that when base laminates provided with a metal layer on both sides are
intended to be produced, those sides of the substrate onto which the metal layer has
been applied respectively come in contact with the formable electrically nonconductive
material. As described above, the substrate is preferably provided with the release

35 agent so that the release agent is arranged between the substrate and the metal layer,
or is made from the release agent. By coating the substrate with the release agent,
then, after the support has been laminated onto the metal layer, the support can be
removed from the substrate together with the metal layer.

40 In order to produce the metal-coated base laminate, the stack of substrates provided
with the metal layer and the formable electrically nonconductive material is pressed. To



18 .this end, for exanple, the stack is introduced into the opening of a
hydrauli c pPESO005926HKah t he heating and pressure plates, and is processed
further according to the process sequences known to the person skilled in
the art for the conventional fabricati of base materials. 5 The netal

| ayer on the substrate may be provided wth a bonding pronoter, in order to
i ncrease t hibisagnthSonexample, theestatkpisontroduthd sntadie ippening @fvaehydraglicyprassi | abl e

bl ackI or t hbllbétwaeﬁ?ﬁﬂéjﬂeﬂfrﬁgciﬁﬁﬁpl%@.sﬁrbﬁalﬁéﬁi AritPis| ;s?rac%fse? g§ritl'\l_e'l‘%célidm€3ﬁ, tgan vel |
as pol yet hyl enei m_ ne sol’ytions, such as for, .exar upasal bran rom
BASE AG  10PPRESS, PETUATSES Ko et sRmon, Sl L dfie, At 1o ) pansknliandl, | e
range of friahricationodbaseomalesals. preferably at a pressure in the range of from
5 to 40 dpar. When using fornmable electrically nonconductive materials which

cure with an el ed tenmperature, the ressing i -ef erab carried out
ot ol bvat ed DEMEE G b PR GRHAE il B RVERA W A SRl FofBt, bR,
mat eri al belnawase de adhesionaviihdhesuprori. J hisrreaebe Bl opnimeraiathoavailable Hitapk, or
particul ar It b’ro%etfxﬁ:feaé}bdesfsrd?f’fhé3?p|$cﬁtic?t3§% sitetie lfgﬁwmb Qvellsdﬁﬁit{l}lc’ﬂtlﬂddﬁaﬂ'niﬁﬁoﬁyd
resi ns sys . ar ed a om I ghly crosslinke
syst ens re%@t}oﬁséﬂgfgr@%%%gﬁlﬁéh% @Sagphlgaréfsefggrﬁ%éﬁ}égﬁgr eferably sel ected
bet ween1@5 bar and 30 bar for such resins. 20 During the pressing, the
fornabl e el ved prddinis ROAGSHEENAIl dMristRbEY 4124 présshFecincthalthdige 6Lfrefh @t tbeast

artially. i a | - coat ed e ' whi can b rQcessed
Parthar 7w 190 b, rol@ini? oEE st h it ARSS oL 330 S0 8 iR Ml orrmBHBE oS
support wi | eleglcalyt nenconductiveronaterials witieh fcoreratithear | aleMated: tgmgerature, the
nonconduct i pressiAg & prferably Tafriel dut G RlévatedaethpeRurl TR itetBipstaRss deRctedhe

coner i 15 cBl: debefl e bl Bahg 1s88Frod AR | BHeTHTEN Tl g 1R

appr opri at e3€¥°Fueadicuiagy referablysfias t128ite 230fe. bersexamplerstangdartd&Rdaenaxit ed in

an al r_eadyref%mtsqgtuﬁ@ctré\@umpm@%d ﬁllerro‘iwW@fcéI 180701 Ko Hnghlﬁbfa@b|iAr1;|?d%yétaﬁmauent
roce I Ng, I I e rlrn I | [ I

Pl octry ool iaflie uB KBRS, TR RIGAIE oL Brblefdtt LoifctBd HamephSbodr Bha, .

35 t he suppd? bakfpr suchiesingni nat ed netal |ayer and optionally at |east a part
of the bmse layer is renoved fromthe substrate. Since the netal |ayer,

ol ect oyt oag W, pfsirg f‘é@% Sl BEeay Bhihoblgy S Ralddl £ BlefedBl; ol
repl aced t heurad sacleastopartially: dn thiseway sporetatsaatedchase |aminate: whichnean bre

netal | ayer pidbesseapathes, vil hate béun BHp@afteritse pressihged with a layer, 40 which
optionally also contains electrolessly and/or electrolytically coatable

particles in a material matrix. The continuous netal |ayer faces the
suppor t 25 | nThe ddekness £f Khepuprprt will be set by the amount of the formable electrically

nonconductive material, its resin content and the pressing pressure. The surface
quality of the metal-coated base laminate produced in this way generally corresponds
to the surface condition of the substrate.

30 By appropriate structuring of the substrate, the base layer can be laminated in an
already structured way onto the support. This will simplify subsequent processing, for
example to produce printed circuit boards.

After the electrically nonconductive material has been laminated onto the metal layer,
35 the support with the laminated metal layer and optionally at least a part of the base
layer is removed from the substrate. Since the metal layer, which has been applied
onto the dispersion with the electrolessly and/or electrolytically coatable particles, will
however sometimes not have fully replaced the dispersion, after the support has been
laminated onto the metal layer the upper side of the support is provided with a layer,
40  which optionally also contains electrolessly and/or electrolytically coatable particles in a
material matrix. The continuous metal layer faces the support. In order to achieve a



PF, 0000059259/ Kai 19 continuous electrically conductive |ayer on the
support in BRE0GOASAPHKAL . after renoving the support with the netal |ayer
| am nated thereon, in a further step it is preferable to deposit

el ectrolessly and/or electrolytically cqgatable netal onto the base |ayer
which is bonded to the support. This is 'done by conventional nethods known
to 5 the petantinuais eleetiically cordustive laer qre theh suppast in sinesembediment, after

el ectrol yti@niRRRSthbi Ruppsitt witketha! mefah@yel &mhihea IRetboANW #futieR Giépphtyisi cal |y
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and/or electrolytically coatable particles. Like the 20 exposure of the

el ectrolessly and/or electrolytically coatable particles, the renoval of
t he base | aPwingnigythel electigiess andiasplemitoytin elepesitiery ob meigl ciimitheabase layae
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di ssol v or recm)vgd. In this way the electrolessly and/or electrolytically
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et ching, photor.esis met hods or | a abl at.i on e S e il nvention
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Fi gur e 25 shbagbeenmappliedielectplesslycaridior elgniiolytieallyais heft r@mainig®r onto a substrate
40 coated with a rel ease agent, PF 0000059259/ Kai 20 Figure 2 shows the

l'am nati on Rﬁert rE)?esrgl'%ltgalancll a&_ﬁ,lrngomeo fgrmsall')P Oerlédtrically nonconductive material and

laminating the metal layer on, the base laminate metal-coated in this way is preferably
processed further. For example, it is possible to cut the metal-coated base laminate to
30 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.

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
35 methods or laser ablation methods.

The invention will be described in more detail below with the aid of drawings, in which:

Figure 1 shows a method sequence for applying a metal layer onto a substrate
40 coated with a release agent,



Figure 3 shows coating of the base |ayer |am nated onto the support. 5
Figure 1 reBF@Q@Qﬂ@%gﬂ(ﬂbppl ication of a netal |ayer onto a substrate coated
with a release agent. A dispersion 5, which contains electrolessly and/or

el ectrolytically coatable particles, is,,applied onto a substrate 3 in the
formof a plate, coated with a rel ease 3 ent 1. The 10 dispersion

cont ai ni ng Figaredd ecshowisdkes lamiration of thel reetal laygrianted syppasiat abl e particl es may
be applied onto the substrate 3 coated with the rel ease agent 1 by any

appl i cation_net hod known éno tfnﬁ person jki]l C(ij in the art. In the

embodi ment T EPEL e ANOWSIGORUING Qfiflte Dagelgyerdargina icg‘t%{?ﬁlﬁugﬁo%nto the substrate
3 coated with the release agent 1 with the aid of rollers 7, which are

| oaded vt hrighR direRBESIE e appitafbiief atfetaPRiyef BRto! #\WBbstdtél Roted Wit Be
substrate 3 di spersion 5, the roller”7 is preferably imersed into

th the
a contai nerre\f\éfsgég?rﬁtat the roller 7 becomes coated with the di spersion. By
contact with the substrate 3 coated with the release agent 1, a part of the
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3 coated with the rel ease agent, 1. . Besidges, the t hod represented re, in
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case of concoatedwith theoelease aghtitanagenent, the foil is preferably provided

as an epgll ess foil which is used in a roll-to- roll process. After the base

I 11 h b Led, it i I tially.dried d/ | east

bartiai iy chyee et e Ynsb s o lne.siirbadyy tafed ik Mefeistt apal 4 5 15
Dependi ng #0 esamplagonsibleitx apply e dispassion bdrami 8 gentainen 18 ontarthe sollee¥ andt hod
known to t hgheRaorP theHhtéEAGHO B2 Hstale Fdoatsk With 88k Fdledsdcagent 1. Basiddy B t he

base | ayer 11 ,6can be at, | .east partially cured d/or drie I s neverthel ess
'S0 su ¢ abMEMoR, roRresBR e d1re, JD vt el gSRerEionct 2, Bhmlod i e, Buia 5
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particles cont:iuned in the . . N .

agent 1 can be achieved is nevertheless also suitable. If structured coating is desired,

then it is preferable to use a printing method.

30 The upper and lower sides of the substrate 3 coated with the release agent may be
coated either simultaneously or successively.

The substrate 3 may be rigid or flexible. As an alternative, instead of the substrate 3
provided as a plate, it is also possible to use a foil. In the case of continuous process

35 management, the foil is preferably provided as an endless foil which is used in a roll-to-
roll process.

After the base layer 11 has been applied, it is at least partially dried and/or at least
partially cured. This is done for example by exposure to an IR radiator 15. Depending
40 on the matrix material of the dispersion 5, any other method known to the person



base |l ayer 11 to be at |east partially exposed. This is done for exanple by
washing with_a solution containing potassium pernmanganate. As an

al t er nat i vePF QRQ0Q5H9389/Kaf t he oxi di zi ng agents or sol vents mentioned above
may neverthel ess al so be used for exposing the electrol essly and/or

el ectrolytically coatable particles. Thezr.]lexposure Is for 10 exanple carried
out by spraying the base layer 11 with the oxidi zing agent, for exanple

pot assi um p#Hilledrig theaars by ichdthp base layer 11 ean ke aldeasiipagilly curgd fapg/or dried,
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17, and is represented only schematically here. The exposure is followed by
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with the release agent 1 and the base layer 11, is immersed into the electrolyte
solution. Nevertheless, any other method known to the person skilled in the art, by

30 which the base layer 11 can be coated electrolessly and/or electrolytically, is also
suitable. The electrolessly and/or electrolytically coatable particles in the base layer 11
may also be exposed by immersion in an oxidizing agent or solution. It is also possible
to carry out the washing not by spraying the substrate 3 but by immersion into a
washing solution. Any other suitable method known to the person skilled in the art may

35 also be used for exposing the electrolessly and/or electrolytically coatable particles
from the base layer 11, and for washing the substrate 3 which is coated with the
release agent 1 and the base layer 11.

After the electroless and/or electrolytic coating, the substrate 3 is coated with the
40 release agent 1, the base layer 11 which contains the electrolessly and/or
electrolytically coatable particles, as well as a metal layer 25.
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30

An upper depressor 43 is placed between the upper substrate 33 and the second die

33, and a lower depressor 45 is placed between the lower substrate 41 and the first die

31.

35 In order to produce metal-coated base laminates from the formable electrically
nonconductive material 37, the metal layers 25 and the base layer 11 containing
electrolessly and/or electrolytically coatable particles, a pressing force is exerted on the
first die 31 and the second die 33. The stack 35 is thereby pressed. The exertion of the
pressing force is represented symbolically by the arrows 47 and 49. By exerting the

40 pressing force 47, 49, the formable electrically nonconductive material 37 which is
contained between the substrates 3 coated with the release agent 1, the base layer 11
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metal coating, comprising the metal layer 25 and the base layer 11, on the support not
being damaged. After removing the metal-coated base laminates, the substrates 3
30 coated with the release agent 1 are used again to produce further metal-coated base
laminates. If the release agent 1 has been firmly connected to the substrate 3, for
example by chemically bonding the release agent 1 to the substrate 3, then the
substrates 3 may be reused directly by applying a new base layer 11 that contains
electrolessly and/or electrolytically coatable particles, which is subsequently provided
35 with a metal layer 25 by electroless and/or electrolytic coating, and applying further
formable electrically non-conductive material 37 thereon.

If the release agent 1 is not firmly connected to the substrate 3, then it is initially
necessary to apply a new layer of release agent 1, before the dispersion 5 is applied in
40 order to form the film.
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an oxi dé& ! r]glectrically conductive. For this reason, it may be necessary to apply a further metal

layer 53 on the base layer 11, or to remove the base layer 11. The base layer 11 may

for example be removed chemically, for example in an activation bath, or mechanically,

for example by brushing or sandblasting. The further metal layer 53 will be applied by

methods known to the person skilled in the art. The further metal layer may consist of

35 the same metal or a different metal. So that the metal for the further metal layer 53

adheres on the base layer 11, which contains the electrolessly and/or electrolytically

coatable particles, it is preferable to expose the electrolessly and/or electrolytically

coatable particles first. This is generally done in an activation zone 55. As described

above, the exposure is in this case carried out for example by treatment with an

40 oxidizing agent or a solvent. Suitable solvents and oxidizing agents have likewise been

described above. As an alternative, it is possible to expose the electrolessly and/or
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continuous netal layer on the support 51. 35 The further netal |ayer 53

produced by the nethod according to the invention, or the wuniform
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After the netal layer 53 hasS been applied, the netal -coated base | am nate

produced in
In the case of a sufficiently thin base layer 11, which contains the electrolessly and/or

electrolytically coatable particles, it is possible for the electrolessly and/or
30 electrolytically coatable particles contained in the base layer 11 to be replaced with
metal ions from the electrolyte solution by the electroless and/or electrolytic coating. In
this case a virtually to fully continuous metal layer 53 is applied on the support 51.
When the metal layers 25 and 53 coalesce, this gives a uniform continuous metal layer
on the support 51.
35
The further metal layer 53 produced by the method according to the invention, or the
uniform continuous metal layer, may have any desired thickness, depending on the
way in which the electroless and/or electrolytic coating method is carried out. The
method according to the invention is advantageous for the production of layer
40 thicknesses in the range of from 0.1 to 25 um, preferably for layer thicknesses in the
range of from 1 to 10 um, and in particular for layer thicknesses of from 2 to 6 um.
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35
The polymer-coated metal foils according to the invention are preferably used to
produce printed circuit boards, RFID antennas, transponder antennas, seat heaters,
flat cables, contactless chip cards, thin metal foils or polymer supports clad on one or
two sides, foil conductors, conductor tracks in solar cells or in LCD/plasma screens or
40 to produce decorative products, for example for packaging materials.
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mat eri al., %péﬁ) | east partially curing and/or drying the matrix
materi al , (B'f 059289 Kahet al | ayer (25) on the base |ayer (11) by

el ectrol ess and/or electrolytic coating, 15 (d) lam nating the support (51)
made of the electrically nonconductive rgét erial (37) onto the netal [|ayer
(25) produced in step (c), (e) renoving the support (51) lamnated with the
met al | ayerPaeeYClaims 20 optionally at |least a part of the base |ayer (11)
fromthe substrate (3). 2. The nethod according to claim1, wherein the
Substrate i oated with a rel ease agent

et nod accold, i Bf pidgubin mesd 130 i britnd 8 &R0 A3fiPbn 63) Baed rmge
of a release a®fean eleatrlcmlmnmn@@tlaemtatiatga?)owhi@ isfcoglted oR al least sne
wherein ghe basgdd di rhekd)iayaes;153) I ompASIAG WeERduing Bpset al | ayer (25)

| am nat ed onto the support (51), is renmoved 30 chemcally or nmechanically
after renoving the substrate (3). 5. The nethod according to one of clains 1
to 3, wherein néal applyidgpdsise dayer E11@ oniocd ewbsiratea(dil/ with @ Hispensisiny(b) whichy in a

further step onto t&ﬁnsta%léc%ré&sw Bhdior étéaram.taﬂy%afwret BAHiEIes ihe iR
llayer (25) |aminated ﬁeEI Eret e support (51), after 35 renoving the substrate

(3) in step (e). 6. Mf thod according to one of clainms 1 to 5, wherein
the elet@rolessly and/or electrolytically coatable particles are at |east

partially exposgf] bgfeagt ghh%||y@urﬁ@tdrﬂt&%$y.ﬁgtﬂ{e%atﬁtﬁr&térral ytic coating in
step (b). 40 PF 0000059259/ Kal 29 . The nethod according to claimb5 or 6,

wherein the electrolessly and/or electrolytically coatable particles
cont ai ned i n t hé&)bafpsmingyametalilpyen(@5¢ loni the hasarayareld 1} by tetestielesalandéyer

(25) | am nated ont Oelbbﬁol?ﬂméhﬁg(f’l) are at least partially exposed after
rem)val1$romthe substrate (3). .5 8. The nethod according to claim6 or 7,

wherei n"tThe exposure of the electrolessly and/or electrolytically coatable
particles is cafd)i etminatingieerberport(51)pmadée obiheelestricalty obroondudtivg materi®. The

net hod accordi ng t ogmenkfthé htitdrtayer {25) Brodb&d Risted 2§ exposure of the
el ectrol essly and/or el ectrolytically coatabl e particles is carried out wth

an oxidizing agent. 10. The nethod according to claim9, wherein the
oxi di zi ng agent {¢)s emevng dime support (51) laminated with the metal layer (25) and

20 optionally at least a part of the base layer (11) from the substrate (3).

2. The method according to claim 1, wherein the substrate is a plate (3) or foil
coated with a release agent.

25 3. The method according to claim 1, wherein the substrate is a foil or plate made of
a release agent.

4. The method according to one of claims 1 to 3, wherein the base layer (11), which
is connected to the metal layer (25) laminated onto the support (51), is removed
30 chemically or mechanically after removing the substrate (3).

5. The method according to one of claims 1 to 3, wherein metal is deposited
electrolessly and/or electrolytically in a further step onto the base layer (11),
which is connected to the metal layer (25) laminated onto the support (51), after

35 removing the substrate (3) in step (e).

6. The method according to one of claims 1 to 5, wherein the electrolessly and/or
electrolytically coatable particles are at least partially exposed before the
electroless and/or electrolytic coating in step (b).

40



15 per manganat e, potassi um nanganate, sodi um permanganate, sodium

manganat e, RG@P 2B%/K8ki de or its adducts, a perborate, a percarbonate, a
persul fate, a peroxodi sul fate, sodium hypochloride or a perchlorate. 11. The
met hod according to claim6 or 7, whereijj the exposure of the el ectrolessly
20 and/or electrolytically coatable particles is carried out by the action
of substancés Titd ohetbash aticouting/dp eaioh arm/ 6y wheneis ctbet blecholesdix avefasri al .
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af ter renovi ng andiorselbetraidically ¢Gatable particies isecaniet utcchamiogflyt physicallyforcl ai s
1 to 13, whereipetiunidafge | ayer (11) is applied in a structured fashion or
surface-wi de onto the substrate (3) by a coating 35 nmethod. 15. The net hod

according to claim 14, wherein the coating method is a printing, casting,
roller 0 sHrayThemeatpd according Theongeofhdaimsc 6 do i, nghareinothe exposurai ofsthe t o

15, wherein thegiditedddshyi QRd/oP e‘fédtrroidﬂdangF:oéiuﬂB_eﬁhrﬁél@yng ddirietl DUPVABCan
cont ai ner bef ore.i}gﬁlgl cat,ion. PF 0000059259/ Kai 30 17. The nethod according

to one of clain® 398 wherein a netal layer (25, 53) is applied on the
upper side and the | ower side of the support (31). 5 18. The nethod

accor di ng t 9o OMphdimethéd BBcokding 14 7claith @ Sitrdifehé BXidiAtd @geRt ist PSassitipor t

(51) rragg of the electrical lﬁt nanconduct i v§ rratoid.l al in st egrra&d Is.carried
out by P essi ngPerTNIanAle, o PHETSIUR . oMANGRNAIY PV 1 gPErMRENASt hEOPWBssi ng
is carried out manganald hydrggenzparexiddioylitsraddoats, arerborbies @t pereabenateune. 20.

The nethod accopélsihtd,a ﬁr@idﬂishﬁat@[sdcﬂxm‘ﬂ?ﬁ‘d&uid?idéoPhlﬂe?dHIdrHtle llevel s of
plates (3), which are coated with the release agent (1) and the base |ayer

(11), and the support (51) made of the electrically nonconductive material
are stacked11.15The methestdogetdingole daie GabT heherpipfthe @xponure pbithei aleptrolessly The

met hod ggcor di ngnd/&r Qé@roBfticAlydioatable paticlls isapied dut by 8he BRRATHF s(Bstindes
applied in the f .rﬁnofda Vi s;g%s I L{Id Onttﬁ thc?ljfgla e (3) coated with the
rel ease agent f’%}c Sy dpve; ﬁ‘fhdé%r“'z‘ﬁﬁe & Maima ation in step (d).
20 22. The nethod according to one of clains 1 to 20, wherein the support
(51) is 12. The method according to claim 11, wherein the substance which can dissolve,

etch and/or tumesce the matrix material is an acidic or alkaline chemical or

25 chemical mixture, or a solvent.

13. The method according to one of claims 1 to 12, 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 electroless

30 and/or electrolytic coating of metal in the further step after removing the substrate

(3).

14. The method according to one of claims 1 to 13, wherein the base layer (11) is
applied in a structured fashion or surface-wide onto the substrate (3) by a coating
35 method.

15. The method according to claim 14, wherein the coating method is a printing,
casting, roller or spray method.

40 16. The method according to one of claims 1 to 15, wherein the dispersion is stirred
or pumped around in a storage container before application.



applied’in pheobgusaesd/Kaesi n-i npregnated fibers or mats or inconpletely
cured plastic plates onto the plate (3) coated wth the rel ease agent (1)

and the base l|ayer (11) for the lamnation in step (d). 25 23. The net hod
according to one of clains 1 to 22, wherd8in the support (51) is at |east
partially cured during the lanination. 24. The rret hod according to one of
clainms 1 to, , 23,_wher t he rel ease gent 1% 30 ap I|ed onto the plate
(3) by appl ¥ng @W@ﬁ'@aéé’c%{&@ﬁtmlo@@ Clgims,y t 6§t"f"ﬂf‘de% e@i" laypsiser SP)JA

cont ai ni ng t he apliecer treggper side andittee lowthside afthersdppgt (3d).one of clains 1 to
24, wherein the release agent (1) is applied onto the pI ate (3) by a plasm

rret hod. 35 26. The net hod accordi nlg‘hto one of cl ai Q/\ﬁ'ﬂ wherein the
rel ease Agelt: (e methodacegrding: o pds, of 8'ﬁ"‘i‘%l1é9|1\7e"‘frl9red" rth mipation 9fdhe t han

25 nN'm 27. Theuppettl{et) madeooicthe glecticalenarfcondiaitive natéral Bbstepdrie carriete
rel ease agent (31.?t reng’ sel ected from pol yvinyl al cohol, silicone polyners,
fl uoropol yners, m)le ular weight fats, waxes or oils.

19. The method according to claim 18, wherein the pressing is carried out at a
10 temperature higher than the ambient temperature.

20. The method according to claim 18 or 19, wherein a plurality of levels of plates (3),
which are coated with the release agent (1) and the base layer (11), and the
support (51) made of the electrically nonconductive material are stacked

15 alternatively on one another before the pressing.

21. The method according to one of claims 1 to 20, wherein the support (51) is
applied in the form of a viscous liquid onto the plate (3) coated with the release
agent (1) and the base layer (11) for the lamination in step (d).
20
22. The method according to one of claims 1 to 20, wherein the support (51) is
applied in the form of resin-impregnated fibers or mats or incompletely cured
plastic plates onto the plate (3) coated with the release agent (1) and the base
layer (11) for the lamination in step (d).
25
23. The method according to one of claims 1 to 22, wherein the support (51) is at
least partially cured during the lamination.

24. The method according to one of claims 1 to 23, wherein the release agent (1) is
30 applied onto the plate (3) by applying a release agent level or by coating with a
dispersion containing the release agent.

25. The method according to one of claims 1 to 24, wherein the release agent (1) is
applied onto the plate (3) by a plasma method.
35
26. The method according to one of claims 1 to 25, wherein the release agent (1) has
a surface tension relative to air which is less than 25 mN/m.

27. The method according to one of claims 1 to 26, wherein the release agent (1) is
40 selected from polyvinyl alcohol, silicone polymers, fluoropolymers, low molecular
weight fats, waxes or oils.



