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PF 0000058794/ HVS -1- Method for Producing Structured
Electrlcally Conductive Surfaces The invention relates to
&ﬁ W Pproducing structured electrically conductive
sur aces on a substrate. 5 The nethod according to the
invention is suitable, for é%%hple, for producing
conductor tracks on printed circuit boards, RFID

APl prothBG B he fBlaEiaty Sonficlin sH0cRia neat ers,

toil conductors, conductor tracks in solar cells or in
AL AT Q6L I SERERL VLAY Yo oHBhE Lol PR e
an Qé”@dﬁieabl e for produci ng decorative or functional
surfaces on products, Whl ch may be used for exaerI e for
i el ctro net tlon for the

0%, iR i, & TRCReRptcny < Ao oF exefiie,dpcAOftgina.copguctor
padkyg rerprinkdmirowit Boardisa diFR aoteenas; tramoedeimtmnags ai stbetbantenna
B RANEE hib ¥ark hfodilRE R cable @%a'irﬁéé(]&g rﬂﬁ&giécbd?ﬂuctor trﬁcks in

patterns onl.ﬁ(g)rlnted circui t boar novvn for exa
F‘l""'l‘f rReMEOIN Led)/pigsmmy acreens, erhglactislytically C%ﬁ‘i‘j Beodugte in &, f§fm f'g"e

ARPot edcdih® td the iGRMBsHAIS! alscehimable lf@@rbaucwrgomewadwtm fufctional

t ed th th
Bl Pa i, oA Mg o (oL o FodimPner BB, piGromagnetic
redigtign, . fofT reroanchndudion pat ase packaging ubasigutbint metahdoilsl ¢ri paygmer
AppbMOEEPBPIREN S §8bsShay M 6HoBORLALY S TRLARbd, PaT L Cl es,

IS used as the conductlve resist. Ilroh 20 or nickel
powders, for exanple, are nentioned as suitable netal

ﬂmdihadlfmroa%clﬂi@bh@né o primélfhmumlgaa@md Ko, fdr E%hk{.ﬂe fiom DE-A
M 1 h A?LI \%ré’l tﬂnegnac ?rﬁr{c{m& a\reg' t & %ﬂ I|(§'c§< oﬁﬁaﬁwgd 'ihﬁ e?eﬂncal!y

con 3K duc ar e sih

memwtl\ter piiftech girguitkbdgyd. aVith é@eenald pfsa Uarswnthe monélmwaétem is
éidaoatb!ﬁrr&n %Q@é’d&@&ﬁé%a The don&mfd? @:Eﬁérﬂ% ﬁlb@&ﬁfeﬁuy M@thmﬂed A
is 25 | aden aﬂ]‘@t uctive part nﬁ a}
Py tampeRent sgsish ‘%QNaf”é ”Eé‘i"tPPE'F'& ig H%Eﬁ’ asdge E%ﬂd ghe resist.Tron
patitkeponsiens for aemiple) aechmationahakusitabe mesl partitles. |1 n or der
to generate a conductive coating, a thickness: of

approximately 75 to 100 pmis nentioned. EP-A 0 415 336
Almashqddpratredsicing canguston tiacks op Which durtinieg ceeideatdds finst enakest with

ara:oM\ﬁUcﬁ\té ?k add tﬁ@@&d@&tbwﬁam%@ shissehlidrdy n&maleg%npfnkqmaby a
onco UC r and alr e sSupse

RERS RGO fa; SAng o OB 8loo b8 To o€ conlins SPHFR Mgy

lagem el etnhchmve mddiclest ieor geareplat reetal eotintRsodr onmetatik particles bech

g%;érag;@ O%C H&u&f&ﬂdéﬂ&tceﬁddcﬁ@ec ‘ﬁén@gs pfn' BFQ%P' 18' Jenbiate a

known from
SRHGIAE |°6"i‘?'“9aﬂ/@|°k0ﬁsﬂ‘?f %?PF‘?’?"E‘"?‘*%‘W 5é9 O @é!‘er@e'i‘ﬁﬁ’uct ivity
is applied first. The desired conductor track profile is

FF’rAuﬁtMrSeééSt HQ(S ?&fﬁeg\"té I& FnEanoé“fgr ﬁ%gl?clrlﬁtaé&lrdHctgphgckgerna\lvhlch a

pcg@gq;twe THaste: n argE tapgl|epyorgq; g ﬁ@nqgegqlc\mt arsh thee cgn%uctor tracks are

subsequently modeled with a laser. Here again, a large layer thickness is needed in order
to generate a conductor track.

In the method for producing conductor tracks on printed circuit boards which is known from
EP-A 1 191 127, an activation layer with sufficient electrical conductivity is applied first. The
desired conductor track profile is structured thereon with the aid of a laser. Thin metal films,
for example, may be applied onto the activation layer. The conductivity of the activation
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PF 0000058794/ HVS -2- | ayer is achieved, for exanple, by
usi ng polymerized or copol ymerized pyrrole, furan,
tFJ'rl'o?aﬂ nenE other derivatives. As an alternative, netal
e or netal polysulfide Layers as well as palladium

or copper catalysts may be en oned. The di sadvant age of
many organic activation layers is the | ow adhesion to

ny .supports ow t hermal st
TR 12 BB 1 Sl P2 P ies B et cpidbmala S bl uran
Buaplese oAothies defivatieaghs of atdreativet hetdssukfisevan niata mpotybdfide layers
9{? \Pil & balladiumO&t 30?8 roéb?alygﬁ‘;‘ﬁina y bh ﬁoﬂearg dlEé’cW%ﬁtage of many

ness |1 s need I n or to achieve su
HHIIEACNALPY [avesgiihige dayv aesiphickany swpRers ang t@wogﬂg?rwl stability
annsgaplicaion i for axamplersedefinyy oritderingdd drtiibboadst h t he aid of
the laser. In the 10 nmethods in which the conductor
tracks are subsequently netallized, high energy
doAisafyphtagm ofothe ethdda kaewn fom|thopins @asds anythe o band, hat & large
Qdyet Rfcrnaser rfefégécﬂd Serl & &&fév@%hﬁglehyconﬁﬁétlwtf lcRAng Y 8 thick

TPy BRbiEneBapoTUnERon F AR e Do Wit e ighe [ger I the
maetiosdst er whivhgthe cdfductor iteacks abé esubtequeniatmdtdlézeparighc eesrgy
%ﬁsﬁgﬂasﬁ ﬁﬁﬂe ag?]l?s g§5 ?}é & 39&2 %{nh@é gé‘r‘?ﬂfa t@é ?as&bﬁ&ifl{i}cﬁé i€ rdhBLd by
magister which @TW'{&"flﬂdéfstharbéSQa‘@Eﬁfl able only to a small

extent for electroless and/or electrolytic netallization.
RTBRE Ao O PRE T b RRBb b o Rl ARAIGHE B
tiiaprobleaatic thatthe particles esemiedidebin Ia| roatrix Wategaliand aretherefore only
HB S% Fl eﬁ@nttelﬂg%s%h Gh ttr[1 s‘h?fhifé’ FSPHHQL}&J&O}{ ethé’aé él&é éﬁé a}’z‘é I'ahle ot 1o

er exace is e i's’ an
m%‘ﬂ AT 6 GEPW?S(?@']Q/ 0§ PW@WC é’@%@mz@f'?%& thﬁFﬁPus continuous

nﬁaﬁimhﬁngfhaﬁ|tl’iéiéfﬁl@tbe\1ﬂodtﬁ§ﬂ baigd whiy ghelat @ificstlyee hot g all| o that there
conduct

S R AP o e Al 8RS8 TP BBV 5 B baricio wi
daititer axpsadbile tois efeati cal | y conductive. 25 The object is
achi eved by a nethod for producing structured

| ectrical I condyctive surfaces on a substrate, whic
gUﬁﬁPPQ@E‘ IgntiWOR O UdecH 8IMPle) cagtelietive P?fbpfad'ﬁféfg%a“ema“"e
Iragtiesd owtict slecidraty emiductive sBligturad dirticeetachea byticed ah laysupport,

0 ng the

3 Ples SR BbbitrBis bl BRH R SR ol BECY, i T
| aser, b) activating the surface of the electrolessly

almﬂ/ @crecsel i€ Cetchi@béc{ op ad :n?étlﬁ‘dﬂafo'#bdrﬁdt@ﬁaﬁt étﬁltcﬁﬁediﬁfétctn&atl"_llﬁcaonductwe
ctri a ive coating onto

2P Benke 3P ot WhloB o B UG ARG | 5. Anacvant age

of the nmethod according to the invention is that besides

taN0- ShiyoRNSd QNBhkse layer containing electrolessly and/or electrolytically coatable

particles on the substrate by ablating the base layer according to a predetermined
structure with a laser,

b) activating the surface of the electrolessly and/or electrolytically coatable particles and

c) applying an electrically conductive coating onto the structured base layer.
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circuit structures, for exanple, it is also possible to

prOV|de three-dinensional circuit structures, for

e?ggﬂ gol ded interconnected devices or the interior
eV|ce packages with condgctor tracks having an

extrenely fine structure. For “three-dinensional 5

obj ects, for exanple, all the surfaces may be processed

A RBEERE of bt a e BE B areb A8, 1ot tsgioBs Mo GiRRhSGna
afrpuio pirichtred, yios esamplegit is fasol peseiblebtsaniovirg ghigeoimdrnsisralppitsuit

%Q@tﬁ(e@t ?o? e)faﬁfplee)égnmoﬁled QHt%rc%Hﬂletc?le Bevichs SHO#e" Rieer Qf‘tdhlce
whi ch | ectri cal g conductiye structur eg’gsur ace

|p§°'éﬁ96? gﬂ corﬂy@tog HBYEMaVIBY 28 extrarpely g Sirusiuse(har &ypg-gimensional
robjeenthy ekanvgle, allths suktaws ndyaie frb@ss@binsiucsdstipn iekhermyrieinging

ttnég?j&cg %o gg W&ol %spﬁ&v&l@kﬁl&g tt‘?‘e%o%e'&taéoesﬁloﬁ‘r?e{ t&ogptpﬁ%ggfglyesteering

of ced or unr el suc
domipeertbieamal | y used for prlnted circuit boards. Suitable
pol yners 15 are epoxy resins or nDdlfled epoxy re5|ns

b ol SueBEbn vyt st b B8 e HRE AR b e

@ﬂm‘malnemndmtlvastammd suefaed ie appj[édor gl ass
flber relnforced or paper-reinforced epoxy resins (for
exanp | ass fiber-reinforced_plastics

| .hamuasww a'lefeﬁhlsy RleftEcally moncongettyph By meses diat fing eesistivity is
gn;tﬁg)}t(han TS loyimxy erat Set;ﬂaereesubftm arepod mﬁﬁle RinfeEedat @n@fforced
e I e on . 0] n S
ek, PO A A o SO BBF Sy N o B R otymers
(PBEPOXY prsIng eerhmbeified temwmslhal fat exaplEmifungiohgli ¢ri pelgunctional
e B, bromated opoy sl sramic
TbPlPety Giass JPeeeliroaEal Pperr Pt Oy oot Jan PrATTRLS FRA),
e dberrresfonsd pEstioen quidtesial golyineed (:ugng: nelypiepfylchakaltidges (PPS),
ryl at

cfP % h| @m%wene Hé:}%fﬁ@? r%iﬁ?nﬁéo%g egﬁ{é@m%g@emer etheég< etones
;iBEl;'zK)et pfdyarru@ﬁSo éF?NyI rofsabprtey | (Phbl aplyhudylgnss |t¢f§|3hﬂ3ﬁ|ﬂt¢$: dRBT),

nsylené |l ivaphtiflateE SPES), I F}hdﬁdéé qph) @lwme PSRN Ry SHHE eSters,

mld gnai//z%treg%ﬁr%nmégl%(wp Fﬁsfes f%@’fs’e r?é&g%%ﬁ;) Xpoﬁfester resins,

p:@ly;thefs,o p@wrﬂluﬁ@ﬂ) phepoll ;eeinla,e polguirblene polydmBne nzpmiﬂ}aMg/I(PEN
=)

EH& %gﬁ@ﬁﬁ% nrylt 2, %Hyéﬁ%)len@ |d?(ftl‘l|g|§1%né \491 "X\@%"y ééa)féoeaf}%.d papef,

| ene- St r
tPPi eéfaﬁtﬂ%v?eé%"&cﬁpﬁﬁk L CLETY feSmSyP'l#%?@e é%?"gﬂ dHetne; fP%'“f( , SRxted
Joiyphehyleni t ¢thers ((Alﬁ’lPEﬂdﬁ()lymlﬁer_t VOder (FRIY, epciviphtehmene oxides (PPO),
TRBPERTEN-"p2Y. RHlTRGs (R oble FRes oot Sa ey lipchll PES),
KR! tasnidere (PRAL sV | ghiasides ( PH@yaP?IYStYfQFeseKBﬁbI ecrylomtnle
fﬂumnéetyae"rda(mesy aloﬂ{kﬁftl'n@%:w?érﬁ a@;ltrléte RABD()T%Tﬁeﬁ@éﬁrﬂ@ﬂlﬂré (SAN)
ow e nmatri er
o TP PR o o A PR e TRirBe Ao g PR, icn HRey e
m@a@nev«ﬂ %Wtd@matlewmtmmsyﬂm subslirates ga tcatmpese wdltlves known fo the

QRN 2RI i, fr kMO b @ riRbRd. al s, foam|ike
pol ymers, Styropor(r) Styrodur(r), poI yur et hanes (PU),

In principle, all polymers mentioned below in respect of the matrix material may alsc be
used. Other substrates likewise conventional in the printed circuit industry are also suitable.
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ceram c surfaces, textiles, pulp, board, paper,

pol yner - coat ed paper, wood, mneral materials, silicon,
Ol BRsussbEaGs abl e tissue and animal tissue are furthernore
sul tgubiae substrates. 5 A basg | ayer, which contains

el ectrolessly and/or electrolytically coatable particles,
IS applled onto the substrate. In a first step, the base

tyred.b ation accer
SBEBerer pRIEE, i . oy B6E Selifurh efyueipnes, Ry
CoOREY @utéadey tawtﬂes: abli. bowrd, pamsep@yrnqycowdumr woesh migeral
PiskeiRA, %ﬂlc&o Nglhdal QEGotY leﬂ%S anc® Ghinthl S8l aredHRHBMAre suitable
rsgaﬂtmer 10 lasers, so as the base | ayer absorbs the | aser

BFon sufficiently and the | aser power is sufficient
to exceed the ablation threshold, at which the materi al

f t] d or ., at .

LosOIhE Sl el Bl SR, ot J&okuCal ARRBE hRfqd! i
|aael@fi§nt0ath%s% mérlatﬂ fiyst gtapdthebgse @k%rﬁ)ﬂéicw rysahtatign according
wa‘ﬁ?@ekmmég strRurdAlihl BEQ6S 3uﬁat}mﬁrasaﬁ o e&ﬂme.lcm@aﬁanable Al

| apl d t
B RaBes e8GR a8 PR BB NG vBiR s, cORCHR Tl Grexdiner
lesast s@8s e Repdaydi aiggodis thd Rserradiatumi suificientyf andchibe assepower is
e nt to Q)Q:\é@d’ fle-aplatior! l%ré%h&@ a‘i’%%h?rleemét@rlél'%ﬁthle pasd Iﬁyé’l"'lé least

wave In the visib requency range
|Pa§'é¥vsde§P@P°$eSr°f@iéﬁ%ﬁq @rt'%&v veRpsigeds Pulsefior pordippaus wave IR lasers
fareepruiembwuwh tfodxamgle.i 1gbers Mt\GAG RsérasSHr $AGNasess fitee br diode

@E&r %hes%ua(f'g @Ia@%ﬁﬁéﬁ@%r%i\%lyo dtvﬂ haﬁ@{ éow%ggﬁu@%ﬁef%geroqeﬂeralIy
|ha%@poww@rlsummien ointileast 35WdDepanding en 2e ahsdpivly of thepgsrilayer,
*hb@e\fe@ Gels &Ho%&nﬁl@ t@fusé R8ers Qﬁtﬁ?é@@l@ﬁ@thé @Sthé RistblReor AN geq@hey

ot Sl iy e ot RO 16 Mo b GS D oo b A aulef gl

stk laderd orcaxciire®labers, 1060 8s ArR la:r.ms tHrE lasens) Xe(i iz msra el lasars.

tAlge HMSﬂ %ff thé rl'c%ré} Q)ggm &%6(}@ g)%wlapmﬂle g{ﬁ)ﬁése 5&&9 aBd the

enmbodl nent the reglions o
MmagHRloEs ugegy thed raelen stithatlassh b@%ﬁ?ﬁel“sth? FRngR &f éﬁ'@’éerbﬁ um

'egn@rﬂontm ;?'tekt%:cblyt bdwedrds (@ fanakdoammdmé wav&ubn_ﬁggir ba?&: la8dtelight
nmean ol ,a T ocus 0SS|

e Togth s BRGS0 55010500, bl e Bitesf e ragg o

dom9§de 10690tnhe beam path of the |aser or by nmeans of an

i magi ng method. 30 In a preferred enbodi nent of the
i nventjon, a g%(?'s‘ers on, which contains e]ectrol ess

Aha/ RSpTeEpd erPaTipentciap IrGuiNsa0 e Lagm laypiovich are tp R dvgye, for
rdreple disulatien elppinele dn diet cast lvé aspringddr @iceit boardpaderbidiad fran rthe

tbﬁge ?g&%ly rﬁé{aﬁ& opgff&ﬁjgeot IF?eralplsaatléo s&BIettg g?ﬁ@:ﬁs tﬂeaéfﬁlfttum/of the

l'ectrol ess
OB EYeeLYETINg EI'&Skr?é'fl‘”Q%’ 'Bd?‘? |b§4‘@§aBT °fatF‘B|"”ts\eéP5/b3g@l§’ﬁﬁ% pf,an
Fbagimmp@etdbd.any el ectrically conductive material, mxtures
of different electrically conductive naterials or else

m xtures of electrically conductive and nonconductive
haepreterred emijodigming of the invention a dispersion, which contains electrolessly

and/or electrolytically coatable particles in a matrix material, is applied onto the substrate in
order io form the base layer before the ablation of the base layer by the laser. The
electrolessly and/or electrolytically coatable particles may be particles of arbitrary geometry
made of any electrically conductive material, mixtures of different electrically conductive
materials or else mixtures of electrically conductive and nonconductive materials. Suitable
electrically conductive materials are for example carbon black, for example in the form of



10

15

20

25

30

36

electrically conductive materials are for exanpl e carbon
bl ack, for exanple in the form of PF 00000587941HMS - 5-
QFB(Q,&QB-}QL‘,Wg graphite, graphenes or carbon nanot ubes,
el ectrically conductive netal . conpl exes, conductive
organi ¢ conpounds or conductiVve polynmers or netals,
pr eferably zinc, nickel, copper, tin, cobalt, manganese,

n [
I&@pﬁn nﬁu@%ﬂ ‘gﬁatoH.'EQ Léﬂ&ﬁ% ?{ 'aF %Q?bﬁm r}a%tﬁﬂég nelectr& ':ﬁ/ (e,&ndugtg}e metal
aPrppxes; Renduelive Qi@af‘r*ﬁetifaﬂp%mﬂﬁ R Eﬁr@gcﬂmlp@wn@tﬁw?famﬁtaﬁt preferably

|zﬁnasﬁ|cl®ﬂ Q:o@f;ert e sRbaevdrgandad] frahInta bél@ﬁ Sledd, echrdhhium, blsmuth

arrplogjn% %Jﬁ%ﬂ,m Rﬁﬁﬂuﬁﬁ I‘?‘r ?Wr@:}anta!ggtpa%l allygqpl?grgp oF ietal

mmndkres whigh nontamuam |eastznb @h trepel melals. Suidable dloyeak fanrea(ample CuZn,
Rash! ey iarénﬁbpéﬁlﬁle%ﬁég w’ﬁt}e sRF&CHNN) 25&d )ﬁn@QﬁMﬂr Aluminum, iron,

el ectrolytically coatab articles pre erab have an
&Q%Qe&gsé"efl%ckﬁbﬂt‘? d!“ecad'i’%?é‘fié'?”‘tﬁ'tesfﬂe&tﬁ ered@fmt’ My eygTerred:
preferably from0.005 to 50 mand particularly

ﬁﬁtgfe?%c%,exslgragmop %%tréﬁuc%lgl geatathee ﬁ%ﬁ%f’e Qﬁefgr%%/' t?%v r ten/erage

aser
perisigdiamater of from (P 1180 yey, @feaatm Eero 0/0R8 tox3Q emdandipagicularly

]Stheerasty fbhioutb 90 Ry Tﬁ@&lepﬁetdaﬁic% oﬁ’ehﬁémﬁﬁdysoedcﬁwmféd B means
c{lﬁ @Ct o0 rreet no fo a @met o %St I 5%;600 device. The

Pyﬁts&a GhpTPEYE "b‘tﬂ‘l bneé‘ RaKi Hid M AR

plistribatiort gt thé pauwiermaraetersaiependslﬁt thes girdduetionl methhé. The diameter

%ﬁs%bﬁ&i tgeééollﬁj mﬁﬁtgﬁé'é‘s ofily &RE mRbiftUn® Bhthy ﬁ%l&gﬁtﬁ oprﬂé)%ﬂnﬁ lbRSalso

are e h ex |b|t strong re ection
P&P@ﬂe -of the l|aser's wavel ength being used, then they are
preferably provided with a coating. Sui table coati ngs

t
T O 9 A B e IR At o
Fhenqmtlettmraln therangé ef t6e !ﬂSEWﬁgWaMeIehgth lbeing aibec thed they arkareferably
gﬂggemégCOEMd Sﬁﬁa‘bletéb%tnltg{%?ﬁé ﬂtm% lg | lan‘ﬂ@bggrgétﬁj@ﬁt naldte. Inorgamc
a5t Stetas bmeRig OperEtsalss AbbasPRdR 158 NACTRLIEE e cosing wil
i ssctedhsoctha it loplyweaddyyrefiedid ¢t lasdrhight beiey ubed Tthe keeatrglessly
‘éﬁ&/‘ér elJ&&yﬂ‘é&tl@"co&l&le"ﬁérﬁpe& HSY %ﬁl&b%’ls%sbe%?&a{j Hkth H‘%/eté}' 0P heta

esent
|°P<'6ﬁ whigh oply e&%mpreélectart ¢ fesar dsthtdkeingayead. |T§~eatpetat @deB'ﬁt' dhe
tpamc!eé @Bngidnd Cdl@ﬁb@ﬁre@éﬁtqh alﬁeﬁuawtexmufafwoﬂﬂ hhee c@dérdfa@a for

sRhdE, FERG St e R aTREY orb AR kst O i RL e rop on the
ispdareandthia geee elrthezar@enylﬂyle powdtert foe exaumpde, beLﬁ hrgdbereignpbigined

m.chtteném%erh@fyloe%ﬁ o Hilve BR &g rapétfo% tRd odtBiesupagd. i cl es
contained in the base |ayer, 30 majority of the
| aser energy reaches into the base | ayer. Only the

cyvimmioche wea( lebiedion obthe stifeze phthieipattieles icenthioad inftoe badedayer, the
Ay é’frthé)fasélhﬁtepgﬁsr%aér%¥ %o tHerbeﬁQ 'Iag/et’v@fﬂy ihb %oﬁ\ﬁérternf Fiaﬂected by

stru BS{F l[I esiis 'Oaglfor F‘P atmeerf t% P%SGO'F'W Jpdhis Wﬁ%ttla? desirpd structure can

iba ttermae trotndhd loasmldyieewith it erer@ssitiyy.and/ or
electrolytically 35 coatable particles, then this nmay be

done by m xing these netals. In partlcul ar, it is
If two or more different metals are intended to form the electrolessly and/or electrolytically

coatable particles, then this may be done by mixing these metals. In particular, it is
preferable for the metals to be selected from the group consisting of aluminum, iron,
copper, silver, nickel, tin and zinc.
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preferable for the nmetals to be selected fromthe group
consi sting of alum num iron, copper, silver, nickel,
bE fhodBsrazimpe. PF 0000058794/ HVS - 6- The el ectrol essly
and/or electrolytically coatable particles my

neverthel ess al so contain a irst metal and a second
nmetal, the second netal being present in the formof an

ghé @ c}?d%stsﬁl anH/lasis eltebtf&f}tic{(gtc@r taQIE HiglreQ e@ermehe% alsp contain a

net a [ectro tl‘O tica X
bshingls %‘%?EFP'&‘I' Bstap din sgcrnd ab‘?ﬁ"ﬂe‘?’%ﬁ“ gyt 'i‘eoég" okan alloy (with
Besiirstesietaher ohoioc enodd othet @fetaid), of tHehele@lobetly cing®s lelectrolytically

‘?;hg % cﬁ@tJoﬂ ntt\NB JJ/eYen?Ql ggbl e particles, the shape of

ro ess y and/or electrolytically coatable al so
has an effect on the properties of the dispersion after

eedqtdd e chdicd &SRA6Aal of thh B%cﬁ&l@é%ﬁr anB/oPBleBvSytEaly c@atasle pamcles
on s I S
oyaoh R Hitce BRIy abbler Hoallytsiy nel. B Tes i adufiiegt o the

pwatribs of par dispdrgsn mityr, cdating.evaeppes obthenglegk e ngrherpesl variants
Rmmrth& ghrsorpglaﬁe%l ifthe 5&19@3% ﬁﬁlesﬂ@ﬁﬂa‘gélof thEha rolessly and/or

part es represent I zed es and e ac
§ﬁ5‘}5‘§3’t'ﬁﬂﬂy @@ P'@rpamskeé msy> foB §¥amRle. HRglegdlesBarRady 6%‘?"’1"6‘0 platelet—
ebpRp| @ phbrivgl. tTheds @dmclélsnapesl:tﬁ)resemaﬂﬁdlmd shapes and the actual

LERLTRSPARIARER. 8K SL88y W Soft o) ISHALLAT LLIMARR. For

pherica sco
Bxﬁm\@,iteﬂ:dronsh@eé@amleegm y r@h@svaﬂtloerremtth@ldyallze@rsplgsrlcal shape

GRS 3RJp8 oPRE plabMSnvehiigh. vari ous particle shapes are
comerci al.ly avail able. When m xtures of electrolessly

and/or electrolytically coatable particles are used, the
E@cirpledsiy dodivr afestrahgicgisr ¢caatabie paycleé suith hmvieusﬁpﬁrftieleestﬁpes are

E%Fnbﬁaﬁy s and/or particle sizes. It is also
possible to use m xtures of only one type of

el ectrolessly and/or electrolytically coatable particles
WiHeh elixiukey entlepreidssly! amdsdrzasctr@rydéauy doatabieCptiEdba pRS usddn the

iﬂgg’g@gﬁﬁ'ﬁ@& Hg'lt"I frserrnaY élso R&Y tdlf‘felrenﬁ ?)Qr‘fi‘ R %g?ﬂé%’a%ﬁ/oP S‘e{r[' élg L geﬁ Itis
alsd postible tasuspemixiuges @falobkvmr@r BPe | Q(ee}ﬁe@relepﬁflxefa@d/ioe @Iecwyﬂcally

M&blgbm&.aémtrp&sﬂ@a&tphﬁ.b@ s&@gaﬁﬁ?@aﬁ.cm%eéﬂ ri‘thé‘ 0N d?fjn‘ferent
- Shape gar IC

BB e, 3 ob S 6t 40 e o TR, BaRRE A/ oke and

ciac bowyll as caolmon gratikawidegeefamrad. used wi t h pl at el et - shaped
i ron and/ or copper particles and/ or carbon nanotubes. 30
As al ready nentioned above, the electrolessly and/o

dfheptigiuies; o pertiglechapepnie L&gﬁtmmu(g%s Pfespherical particles W|th platelet-

shaped particles are preferred. In one embodiment, for example, spherical carbonyl-iron
particles are used with platelet-shaped iron and/or copper particles and/or carbon
nanoiubes.

As already mentioned above, the electrolessly and/or electrolytically coatable particles may
be added to the dispersion in the form of their powder. Such powders, for example metal
powders, are commercially available goods and can readily be produced by 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 of hydrogen, by
spraying or atomizing a metal melt, particularly into coolants, for example gases or water.
Gas and water atomization and the reduction of metal oxides are preferred. Metal powders
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be added to the dispersion in the formof their powder.
Such powders, for exanple netal powders, are
sofaRESbalhy avail abl e goods and can readily be produced
by nmeans of known nethods, fgpr instance by electrolytic
deposition or chem cal reduction fromsolutions 35 of
nmetal salts or by reduction of an oxidic powder, for

RARITR) FRorbifcd B Sfe AUAEASBD ordiicod R QARG cBErsS! ARLRIIMR A
t artic into coolants, for exanple gases

B?'}'Wﬁtférrexa s ISSHERDIEIOEISat oni zati on and the reduction of
netal oxides are preferred. Metal powders PF

0000500 UM 57 oMl o RERERIGEH SR G12esl 15 Mg

produ ndi ng coar
BRPPNYrer  popder @(emﬁp@ed g B ¢ass éf filgp- tThiss is @@@?d@@ thpgeal
a@c‘bnwabuﬁdsn ajt oz @bhtﬁé\arbédve Tid§ bignyidsclitiea fBOVE}EMmplRS Qﬁ?elSIﬁnans

b d
RGP0y Bl s SRREGah SRR et 4 BBk FERoniRgf P
irpr penjasarzoes ayn yior. expiTipte, |taj<ed:éwmtkﬁé@/ateﬂdeme&rawmseand| ¢levated

Efde:sf(?&nﬁ a HeRmHR! dé@@r%&‘.epfhai Wl&éédcﬁlubggfmeﬂaﬁ%ry mAtBrial such as

ﬁ@ﬁz %s%wfﬁ sﬁ%sll in 4)858 eé%hiﬂ?%ca?f’%ﬁ&t@“pwg'eg 'Sa?nchS%‘(J/ 5¥ apeating
trBtmmera,t for esarapld cehsistiyesf hqaﬁmgsSa)thasheann@ wireatoaldl Beating jacket

UESRATRRG o Daind MOBRE Rt oty Blan®, REdeTEaR afeol Blcftes

%qord"aganosm@rmp@ﬁd which is enclosed by a heat| ng
i nstrument, for exanpl e consi sting of heating bat hs,

h ket
SR Dl BT PRk eoBio B R bt b eoirotieg bv
priincierse dondaloosmrd itheg progugdioni pragesaetr hadainetb aftiraaigs diy- geeipeial
ﬁb@tﬁkﬁpfﬁéﬂnﬂplé‘w{r&ﬁm&h‘ﬁ%ﬁ Qidiok 62 hy. coatabl e particles

can be control optimzed conditions in the
production process or obt ai ned afterwards by nechani cal

Exgatsednin, tehos of xihaploml yeight e:ﬂtﬂhendineldnbm wgert aterpriyadrion of

met; rol?%%rn%f EIQCMMIEQIVEENQEI(&#}Q& ﬁlggé%ec A Fne rEﬁ% &ﬁﬂoﬁ]dzo

on o

8? %%M [ ﬁtnr%fanrwra@a%\fcmeeprga@wtpfe@e ﬁleévfée%@bn aj'd(qr @@ctrﬂwca"y

t:bmam@ﬁ@ﬁcl&f isfiioAN3(2@ 95tv@.90 xprbssel ifteAhebiahé ethl WaRBeoffthé dried
rogportion of the electrol essly and/or

éf‘se|¥e5l ytically coatable particles is from30 to 95
. % expressed in terns of the total weight of the dried

b@ﬁ@xa'r@)ée bindére Wifla Bi E”Fﬁ\ﬁﬁ’tl-a?ﬁnebérﬁﬁ&rg‘-ioﬂﬂ tnBtufal Bhd Qﬁﬁﬁét@fpfdyﬂfers

aturall and syn tic
A Mot g Rure ottt and =) et 6, ol Yl s 2ot s thegeot,
naisrah subaerd syhetatic abhbee prétbies, eeflyloserdetivatiabs, rdngbrhgsand non-drying oils

%%né.‘a%hh id éébéjﬁnﬁtn H{a%rﬁl Rhey &) | bt ﬂg%enq&r Y %ﬁéﬁ{l@éﬂy of Bty

and non-dryl ng S are suita as a mat
ﬁ‘é’t“@rﬁ°5?xa"¥ﬁf‘e§)r %‘99’ ra‘i'J@HO”r?é'@'&g HdemeerglaresHRY-c al | y or
physically curing, for exanple air-curing,

TG bk MARSHAT i BRL&Ent) & BBGREE S RF bRy, 30

Polymers preferred as a matrix material are, for example, ABS (acrylonitrile-butadiene-
styrene); ASA (acrylonitrile-styrene acrylate); acrylic acrylates; alkyd resins; alkyl vinyl
acetates; alkyl vinyl acetate copolymers, in particular methylene vinyl acetate, ethylene
vinyl acetate, butylene vinyl acetate; alkylene vinyl chloride copolymers; amino resins;
aldehyde and ketone resins; celluloses and cellulose derivatives, in particular hydroxyalkyl
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The matrix material is preferably a polynmer or polyner
bl end. Polynmers preferred as a matrix material are, for

X dtBdsa MBS (acrylonitril e-butadi ene- styrene); ASA
(acrylonitrile-styrene acrylage); acrylic acrylates;
al kyd resins; alkyl vinyl 35 acetates; alkyl vinyl
acetate copolyners in particul ar nethylene Vi nyl

%5Iﬁﬁ@:§§ c&ﬁjl&éé eé’s‘?er!é' h Qgeéc.%iaffes DbtoYibAEs, V bityratedC &amfoRyalkyl

IH%ﬁene V|ln¥ t oride cor%%&%mars am no resins; ;
SPIEA56% eCelNE % & '@Ffe §PQYY REWYIates| 4PQIh $ainsa RPHHier) GoxK desins, for
@earnpla bifwretional or palyftmcmuhaﬂandpy\dmabAyai RigbheRBl © 0035 8pOe-hicidEak

$eSIr&e|dr&hlﬂg'[§§ e ? %g“%sec 5 I H&tlcsgénf}y ?\% %@%ﬁﬁ’c epoxy resins,

propi onat es, xyal
@QP'F’M!IQS%%S ﬁnrwrath@rs eipvigqe- %Féw'waaldecop@lweﬁry Pyslsg0aEbON B IMABS

« aréﬁtlsABEi alsd ebntanﬂmgrmiyméouriutsn Ghdlaiak r@éfnspﬁialéfdlé‘tﬁd amyahde
| S eno

or. n XY,- novol
SPERTTAE oo BEERE bt PRU e B SR Sube ppP Rins:
abioptraiun resme;xsheﬂms iphenoli6 resingr pelydstass; lpelysstew fesiph secthes shenyl
oLy | gaes; aﬁélyéulfé‘neéc'xé g@ﬂ@a"'s\dﬁ@{é pBYEhRe& BOGiN cfe%‘ rb%lyamlmes
MA\B OS?éra par ent I ?P ont ai nlbngmazf iv)l ate k I 0
REVEYH upylene erpRiihalate (P RnpRgRIcaRAte E8Hf a rolonirom
aydralid)y pelyestsr angtatasabolyaitd exrylasesn pbigdthyderet) bhigaethylemel thibplrede;

Igﬂlggﬁ{lené“ ﬂéedilﬁr%atéseyogémyleﬁé’ lle‘?%!h%léf%nélﬁ@ﬁl Ealxetﬁﬂgr{éh%?eghthalate

shveely(PETES: erplvnr@@a'em@ PRYME M F@H@grylatﬁoKWMﬁbrpwpwﬁé@ oxide

mpwﬁfrﬁb@lﬁﬁrenéwdm) "immétsaﬂ?&bétﬁﬂédel (PISE): b@lym’am:mfm@hemyethers
e r-e e nat e

L Ko B o P Rl g B ST d R8Pty pagicuer

polyviey lsbloricec(PYICHt RAEG cqp@lyy@raqﬂvgﬁepolyymyymemea enwell as copolymers

ttm%ré’d?h% naII)pQJaMﬁﬁ Wy@t%ﬁrz&ﬂ%‘ybﬁ{(lafaﬁ%ol p?bMﬁﬁJ‘Y&c%%’s p?lyvmyl

tere at'e ene ter ate '
B P@M%P%WF e Pt e pold acH s a0 P ites i
;soh;mhmdydsemelspmsldeas EIPE) coppbimesd fheeok polyiB)lates and polystyrene

QB éﬁn‘?ﬁg arIo'iy)%@Fe?\?t Whlﬁél:?on( rllz> Tlt:cﬁ) %k?ﬁlgﬁﬁ &{W?ﬁr’tlgn% iherosslinked

or exanp
ﬁbFS?E?"Bb%ﬂ WSy gRasesy PO'MPW@“%%M@G{]?MGﬂ%ﬁcryllcr?OB%lY"f‘?ré’Lﬁtﬁﬁne
miameh@wbcrcéﬂpenymd% {&yﬂmpimdﬁmrwlﬁx TRMIBASP ALY MiR2Eh™

cet f}ﬁ’ﬁ ;?J‘?’ﬂ\?l)\ﬁ§ J? as C%geof%/;\eﬂnn%ls 6“ %ﬁ%grlegn %é}%lewﬁiey triazine resin
é.B'é)t a‘!a@atemstqudaany{CE adlatedawlyppeivene remerspgAHREl) i Migstwegs of two or

Rry Hblfl]ﬁérs‘ﬁ{alﬂ%fs% forRthy Mabimaa&lay | at es and net hacryl ates
in ution and as a dispersion as well as copolyners

t hereof, pol yacryl ates and pol ystyrene 20 copol yners;
;leyy@twmmle(rlwohférmichsm mabix ratedad ashatRaes ale)ylic resins, cellulose

RelivAil&! RREES 1a'té%cﬁ19§1ablkﬁbk|%gins %el&'ﬁlﬂé %h&i Bk& I‘%IE{ polyalkylenes,

i socyanat es; ur et € acr fb%r ene acr}/
D8R PO StSise REAiies, R Grinsh et o Blisiinst priRgytunctional

Sisphpict Stoy rBifphexdlr | resinst yoxd-up@ldkr essirBABFonEteK-elResi nekivis,
fg&@nﬁ?@): EP'%{y%sEfﬁsnﬁhphfaf?J ﬁgmlng WE@ er§I v'ﬁ\all Ltﬁér@%h?éhenohc

resiisn Robryethagps.y PRlYRSEErp o PYpvh ACEiREs. enoiwwxl eM@; polystyrenes,
Pﬂétylrbﬁé @iaow@sorpotyaﬁreﬁer @crﬂ@tby rrewﬁenaauut@dn@rm foickn ddpelymers,

AREDY i ipleR ang v KR ffe, BRI, BihamiBEst-Ricodhuisrs taet.

As a matrix material for the dispersion in the production of printed circuit boards, it is

preferable to use thermally or radiation-curing resins, for example modified epoxy resins
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derivatives, methacrylates, methacrylic resins, nelam ne
and am no resins, polyalkylenes, polyimdes, epoxy
PeShitSs7edpgl f1 ed epoxy resins, for exanple bifunctional
or pol yfunctional 30 Blsphenq% A or Bisphenol F resins,
epoxy-novol ak resins, brom nated epoxy resins,
cycloallphatlc epoxy resins; aliphatic epoxy resins,

'u Césdyl Eﬂolﬂﬁir& ponJHé biorl Bf’sbﬁ?rﬁpﬂ &rﬁgﬁ‘nleh& F Fe%ﬁ:'snépox% n?volak

ret anes, yesters Vi n tals
Siba PRSI0 f@wré%é@ oyl lye%yrwcrsw yRlipptc spoxy” resins,
piotigng teyHee) eyamateyésﬁr&,&:mw eyhesn phdnstia tisppepdiinitlks, hTelamlge resins
v chl ori de
GRPANIT s, pcl Sies Solléne AR AR BB le "M Ce,
matri x material for the dlsper5| on in the production of
Efqbréés%d i€ e df tlﬁl@&fcéi&velgr& of the d}p%@ﬁ@bkr@ ﬁ@pdﬂﬁcﬁ] of the organic

Latio n
i oPinaarlsdt PRt@iie ok bigg et 87 Togvebestr O Birsaply from o.1
Isi 45wt roora prederalpp fromh Grictpi36mafe. Bi sphenol A or Bi sphenol F
resins, epoxy- novol ak resins, brom nated epoxy resins,
51yC| oal | hatic e %Hrem ns al i phatic e

o1y PE bln 4 20oVAD4 disparsiea F%F@nmmhﬁﬁ'ecgg'ﬁ%%{ss%ndmﬁ gleirgigically
ceRabis parfiobsy and wlesnatrmahamm @ntoahée Beppoatna savemar aesivard, mixture

%gyfﬂﬁﬁér@%eﬁ? a‘&ﬁé&’ ??ttﬁ{]‘%lsﬁgglo &h! &h%f?oogﬁjpﬁvf?lg'\)f&%snﬁof the

resse ota
disprrpipg sutehle f?frt%@ﬁmcﬁ\‘ﬁ ypligaien Bedari ¢ bi nder conponents
'S preferably fromO 01 to 60 wt% The proportlon 'S

B Ghalie 48 on kpdf. 48l oty oGS GofRey oof SEmpin

détaper sucbhexaoa,t dluenag xylaee)elabohels| (s s exampted /ngathanol, ethanol, 1-
B*o?ﬁrtlcﬂ 0b ¥)de5ﬁél| Y bufaR&t Q@u%n@ﬁraHyF LRSha) qaoFyUQerYfaéIEdh’éls such as

erial onto the support, a sol'vent of a solvent mxture
AuGErPly FEW@PW@%@'%@B%{ 50k REoRAEH &verlo Alkyh egiprgetiort rample
aafrys ticdtdte, wthgicastdty, wbpyi keetad Spiglr acetate Sisblhay | azefaty; isdpeopyl

t | S |
FEAREC SRRl SR OroBY" ooty 244 5D A0 BopiGano
Eiepyatanol, @moamomﬁyw W Rarenes 6pue¥?@1ple<9thahlaqnzene isopropyl

BéeRhe)| wtfifg@boleéﬁw't}ﬂ'gﬁ(c&e&mﬁ@@boi ae4thRp @rbr ethp@rbmmg@éol acetate,
SBRYDERER retfRoMBPLSNe afsob ot roaf Fietandh FFabne pqpoh cioveol
Pelsply¢tbere, diolycal monatkgeethers, dipsapplene alvkell diglkyl eatisers,f dipropylene
g @amo‘ﬁgegIEWBﬂ&ls @ﬁlg dARLRyl aeg{em(éetéi@slegﬁ.‘ﬁcﬁyyleﬁég ] aﬁ?l%ttf%tr Geetate,

okRen P opNlesE @G ] S5, Ao pue &y g éﬁ%{ﬁﬂ?@% basic esters)
pibe 30 {yrp exgoaho ldiethyimethiag xigbaityardiran) e eltgiepp rabfpside | dthylerek glycol,
Qﬁﬁ?iéﬁé‘ c&lf ?(fetegé( aém{ﬁneef;f%l &ﬁ@ﬁq@“?ste# %?&BP Hé(étone@e@@re%%me

acetate
Eﬁt&rﬁiﬂc E;)utk?'lon?ﬂ 9%’013"35{9& 8?9@0“9 afbb'tﬁ”?ﬂe @V(}IE‘Eﬁxa&?f@t fedhyl ethyl
Retomey | (HEE), gyl isoBdtily keteidh eriBxg et dihethyl dny&ﬂehmﬂﬁlene chlonde

ﬁ{eﬂﬂgﬁ% cﬂblglnye eeﬂgd%)ﬂlohﬁ et%& hﬁ&fﬁpﬂ @ie%loy@%%rgﬁbggl X a cresol

pyrrolidones for example N- methyl-2 pyrrohdone 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.
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25 gl ycol nonoal kyl ethers, diglycol alkyl ether
acetates, dipropylene glycol alkyl ether acetate,

@ oeadREraGur opyl ene gl ycol and ethers, diethylene glyco
and ethers, DBE (dibasic estefr,s), ethers (for exanple
di ethyl ether, tetrahydrofuran), ethylene chloride,

et hyl ene glycol, ethylene egcoI acetate, ethylene
@'réf&r%d ShnERishyb ak fDh&E (fof Bﬁa?ﬁiile e hﬁﬁél OﬂSI%péﬁdP M2- S%ﬁmi e1 -butanol)
et ones or exa tone,

ol act one
AePiRain s SxaBphy MoBohy Proson Ao RS PRSI FEhveo.. abity
IgSjodﬂ)Jﬁnyiyrdm:tomeedIQIMcBKia)kyl athargtdigiycobingemikyl ateédsydipopylene glycol

%BW éftﬁ&ﬁ d ﬁﬁmleeqi}ﬁolané{rﬁﬁlkyl &%ﬁ?@s@%g&'e}é&%le %FhS/ {i’éegp-te butyl

ereR eeMWbl@yqql rAsetaig. - gbyir ﬂkmld@freéa)te gicypsll & E' chyboacetates
RipAdDyleRE BlyER BIRPNAM R acetsids, IBE, bﬁipplaﬁ@gwdl ﬁ"@thyt &hél'%ﬁ@tate) ethers

o s e ARERR ! e AR s o8 PGS Bl oeo
poIpglees genels n¢drontyeglieqhl ketords (fasrqyamels| a)cetcmax methainethyl ketone,

Mty RBut9if kétBY% Q: cl&’%&ﬁndﬁ@ Fb%ar%@ﬁé’ abt §xanPd1_'e oycle lohex_ane ethyi
3§ 0587941H er r ed sol vents r e alco

EFRP OLENEa ?”e 1™ BF’HPJ 1Byrroligong, Walgh#id m'ﬂ”b"ﬁ‘ttﬁ?{ﬁﬁ’f)

al koxyal cohol s (for exanpl e nmet hoxy propanol et hoxy

3&&9% of ﬁgx}(iﬁﬁtg g%rrgtlsd(cﬁk? Lé?(é(rlnplla %{;{%ﬁ %g%)fy @HF@/ ra%WE&QI% the

d‘i’%ﬁ’ﬁ?ﬁl&? VispRsity FB?& éltemﬂl"ahﬂ@? & lé'ﬁ‘ﬁé Vg thﬂiempg@qr@ HW“@I aPE'dﬂa“O” or
WRO@MbHatien bier sivesdransmidratureexanpl e et hyl acet at e,

butyl 5 acetate, butyl glycol acetate, dibutyl glycol
acetate, diglycol alkyl ether acetates, dipropylene

dhg slisbergior yhayeftifizarmatsetoataiisa dpBEsaricoppprane Tgisyeobisised lope or
e hispiednd €), ethers (for exanple tetrahydrofuran),

pol yval ent al cohols such as gl ycerol, ethylene glycol,
propyl ene glycol, neopentyl glycol, ketones (for exanple
dic griocigle, aketdispbrsetibinokettortee persethsiilled Siobthe ydrt ket appication in
GERLARAXANAN Bdocibud 0 6 N90P 4 Ao AL CPRIFEANGKAREs are

enzene | 'uene,

ﬁu#&qtqm Q‘ZSWF'iaBi V‘H‘M%ﬁ '%Q’@f"p!?n%l"?ﬁ"i(tcéF% tAheigfic of ponionic
tsheactte of liquid matrix materials (for exanple liquid
epoxy resins, acrylic esters), the respective viscosity
may alternatively be adjusted via the tenperature during

&sprnie and amonie puriagtagtsaare sirpriribed.ifonexemple, golEneyrlopgadig of Polymer

IRIFAES Qﬂidl'{ébhnéiégy_rhﬁ v r&s&mson gaa%fvaust HIE BB ES, GRB LR Fn@sion
n C 0 con SLS

FoRBERERRD cnd| BRSO Pt of kel anf AL @rasw: ey i Sons

39T h wpska4-228d ltisneviedhaless disorpoagipleitc ase peiyméers kKBQvn to the person

QkiBRER HeONBARE PR bﬁﬁ@ar’ncﬂohﬁi‘@uﬂgr&is‘?ﬁsp@{sﬁn@r e suitable.
Preferred dispérsants are surtactants or surfactant

m xtures, for exanple anionic, cationic, anphoteric or
ba idispénsantsmaw lzec tisseditins theGahgeoofi feorand 1 anm i50 it.&6, supresseidan tesms of

L ARG SHEGHRES thE UispBXRIPHBe PrloorfRCECHERRMNA 1R P! ¥ B wi%,
particularly preferably from 0.2 to 10 wi.%.

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 mefallizable
mass may contain fillers in fiber, layer or particle form, of mixtures thereof. These are
preferably commercially available products, for example carbon and mineral fillers.
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25 Sci ence and Technol ogy", J. Wley & Sons (1966), Vol.
5, pp. 816-818, and in "Enul sion Polynerisation and
Erasbpiosu el yners”, ed. P. Lovell and M El-Asser, WIey
& Sons (1997), pp. 224-226. 4}t is nevertheless also
possi ble to use polyners known to the person skilled in
the art having pignent-affine anchor groups as

@ 'issfgl?fge?ﬁ&tegaosﬁge 1 ﬁséjfllﬁpseérialﬁfordw Sl{gﬁ atggfaﬁ,g pB\%vHJ}ewfn@Hﬁ ﬁbelws,
P, ST PG SieGh XSGOSR OB L8 S5 Tca

d’}tlawznpﬁwdert @l 0n warbSfate, panun suilase; titgnipmedcxidalal wollastomit@. 2 t o
10 wt. % The dispersion according to the invention may
furthermore contain a filler conponent. This 35 may

Pthws pdditivep M uriermgriecoer iseplepush asdhixplppicaraests, {9 @xamplp @fiica,
ﬁmmnfbﬂbxalﬁplé h@roﬁ%tdﬂtiehtbﬁliHseor orgasc mtremahgems fihd thekeners,

S N, o0l gPO s ey e LS b B s s
frodesx alaplicizetsar briworking  AgeTds, auefﬁamlhgr sgeni: mom@mﬁsmasmpwss
crédslinidrs, iphotbirfibiBRY, BRYuBSIRMES Wk, HigmBSE, cohdlc@¥sSpdNmer particles.
reinforcers such as gl ass powder, mneral fibers,

whi skers, al um num hydroxi de, netal oxides such as
'ﬁﬂimmoputmromi the filer canqronenti isl@refernicin fromgoiat tte 5povtderexpressed in

féﬂJrfbHHé fefid %@ﬂ{ & tn@ 'c‘ggil it Ffodt 6.1 1 ?6 w.,uarb %ML&%@%& and

astonite tl ves may urt ernore be use
RS 29H’F)(°o§r? BptieydReTe% or exanpl e silica,
silicates, for exanple aerosils or bent onites, or organic

Ilﬂﬁlré( thap ﬂﬁhgm?ogg gé Bro@?s%myé[ ﬁ Fa%f%g réﬁtij] sta {eésgﬁ% gtgeg% goersior] according

yacryli ¢ aci
W@% 'nVP'éftoﬂySL!&blaééJV fla ltl;pr%\dmhmcatmm ﬁﬂé@ts FIRsioN dhindes, and flame

ReMEHK TREIr BEBHtISH |sd.%f.|£l@'mdf’r90 BYeNs . °/J Rprb€RA S terms of the total

L e S A

proportion of the filler conponent is preferably from
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el ectrol essly and/or electrolytically coat abI e particles
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kkers which typically have wavelengths in the range of from 700 to 1600 nm. Examples of
suitable absorbenis for laser irradiation dyes absorbing strongly in the infrared spectral
range, for example phthalocyanines, naphthalocyanines, cyanines, quinones, metal
complex dyes, such as dithiolenes or photochromic dyes.
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25 support and the dispersion. In the latter case, the
energy is absorbed locally in the absorption |ayer and
br @opbesaed to the di spersion by thernmal conduction.
Sui tabl e absorbents for |aseqroradi ati on have a high
absorption in the range of the laser wavelength. In
particul ar, absorbents which have a high absorption in
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HDe SR P TPhopie Fet iR Riea R GrboRgor sample
ndiok fatr ohcagfontilagh,- graphite, graphiedestratadon|nagaulss. f or exanpl e
Nd- YAG | asers whi ch have a wavel ength of 1064 nm or IR
iode lasers which typically have wavel engths in
E'aﬁ'ged'wedr RS 0°AEPM 8D THAY B lasnagpm E%ﬁaP%fmee 158y are
pdraudig stitabfects dbasdents far &adeatdiaiondyes absor bing strongly
in the infrared spectral 35 range, for exanple
hal ocyani nes, napht hal ocyani nes, cyani nes, qui nones,

t
Eweapral o Q0 1828 vt %s tlcabsaibert; arp Heside Asessed Bhistes eirimiveioht
dryma eIéBEoI@éERDQWr%édﬂWma]l? codhhepakidieb aR kiR absRsibe mrﬁferably

B A RS Wy RO D PR B Bfasy B850 Yo P UG G e
umn expessed inyidrrea efstheweigat tidhe elecirolesslyrapiiér elentralytisaliyoroatable

gém(g@g,p%d?gp@%n graphite, graphenes or carbon nanotubes.
Finely divided types of carbon and finely divided
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0 expressed Ln.ter
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m@tﬂaf!ﬂeelonpartl cI es in the dispersion. The anobunt of
absorbent added will be selected by the person skilled in

b Gpres BEE SPOATE apsaptaru k. BT HPvpiabE Bon o ortens the
plmosmnt ask ihel sadhel matrikenzdertal ws the duerlyihg besr Byerakeoridat  ensure
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aﬁwcblhtfhh@i\@lsﬂ Ehb RBshB&H .Hl méeébsorpﬂoro 167 arkQn @S YEL: atdeRd 1 to 95
/ g ?’Hg% o/Ibn or Ig lér? r}dru effective conversion
° %]'H h ‘&/" Ae8 PRS2 YeNEY ?/Geand achi eve rapid

t her mal conduction into the base | ayer, the absorption

'Ry fergy, which is needed for the ablation, may be applied either on the site coated with
the dispersion or on the opposite side of the substrate from the dispersion, as a function of
the substrate being used. The ablation may be removed with the aid of suction or by

blowing off the ablation. If need be, a combination of the two method variants may be used.
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25 should be applied as thinly as possible and the

absor bent should be present in as high as possible a
BrORoRBd7oaiMsoN, W thout detrinentally affecting the | ayer
properties such as exanpl e_agghesion to the support and
the base layer, and the curing. Suitable concentrations
of the absorbent in the absorption |layer are in this case
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the substrate fromthe dispersion, as a function of the
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ﬁp&% -13- The coating of the
gEe?S‘%%mon Qz?s%;%fe”r ayer may be carried out either

on one side or on both sides. The two sides may be
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nes
geeretertieat wcture@ ar@mtemﬂew@ herpredyesinderim bl DWOLETS, and the size

BY ©b &FabioYoeVabidt&bis REAUNBE By heDdtratiipbdDihpRBtioDA ®id W, 8irédiichon
can be carried out with a higher rate and also more cost-effectively since less material of
the base layer needs to be ablated.

The dispersion is preferably stirred or pumped around in a storage container before
application onto the substrate. Stirring and/or pumping prevents possible sedimentation of
the particles contained in the dispersion. By preventing sedimentation, more homogeneous
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25 between 0.05 and 25 pm and particularly preferably
between 0.1 and 20 pm The layers may be applied either
SdohdasLaide or in a structured way. The |ayers may be
applied on one side or also,,if need be, on both sides.
Structured application of the dispersion is advantageous
and preferred when, for exanple, 30 predeterm ned
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GhORisd MeL0 that contains the el ectrol essly and/ or
el ectrolytically coatable particles is applied. Wth a
sufficiently thin substrate, for exanple a thin PET
Bhibetase df tr'ms surpbris doesample, the bodat méhiee wablicedddy sfittiag, ponehing
5\“; agetggo spersion since, with a sufficiently |ong
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In order to obtain a mechanically stable base layer on the substrate, it is preferable for the
dispersion, with which the base layer is applied onto the substrate, to be at least partially
dried andfor at least partially cured after the application. As a function of the matrix
material, the drying andfor curing is carried out as described above, for example by the
action of heat, light (UV/Vis) and/or radiation, for example infrared radiation, electron
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fornms inside the bore during the el ectrol ess and/ or

el ectrolytic coating by the netal |ayers grow ng
progedobezssHMt 0 t he bore fromthe upper and | ower sides of
the substrate, so that an 25¢glectrical connection of the
el ectrically conductive structured surfaces of the upper
and |ower sides of the support is created. Besides the
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na he
exposec‘ electroless‘y ancf/or electrolytlcaliy 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-
novolak, a polyacrylate, ABS, a styrene-butadiene copolymer or a polyether, the
electrolessly and/or electrolytically coatable particles are preferably exposed by using an
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chem cal exposure, either the matrix material may be at

| east partially dissolved on the surface and washed
avayeos§zamvexanpl e by a solvent, or the chemi cal structure
of the matrix material may QRg_at least partially

di srupted by nmeans of suitable reagents so that the

el ectrol essly and/or electrolytically coatable particles
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rate mat es suc
i wrea Son po Rt ar iR B of AEhalar s UL g e
pidoratesdirshrbiatee ,or podagess isaltn pie parkalicoauidsusidcat s, fop\exardplai sodium

ﬁ&'io%%@%? %8m%ercﬁf?:l'€fté té’ttabutyiammonium peroxidisulfate, quinone, iron(lll} salt
solutions, vanadium pentoxide, pyridinium dichromate, hydrochloric acid, bromine, chlorine,
dichromates.
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hypohal i ¢ acids, for exanple sodi um hypochl ori de,

di met hyl sul foxide in the presence of electrophilic
pPEagsBtByHkeNt - but yl hydr oper oxi de, 3-chl or oper benzoat e,
2, 2-di net hyl propanal, Des-NMgktin periodi nane, oxalyl

chl oride, urea hydrogen peroxide adduct, urea hydrogen 20
per oxi de, 2-iodoxybenzoic acid, potassium

Pﬁﬁi%&i@%@e‘féﬂ'&qﬁfa% ﬂ&é{‘;@hﬁ‘\r %Eﬁ’ﬁa@@ﬁﬁe%c Qlﬁééilum manganate, sodium

N- et h hol i ne- N- oxi
ROTEORRTER: | SR, vttt Sidrien prysiiaiady a5ty porboretes,
petcarhondteke perexitates, perotdisnifaleg, Isbdn)m ambchle}e @l feschlcpatggyen
|n the presence of

6-t et ranet hyl pi peri di nyl -
!W P'%Q@%%%%Pﬁé? i“t?d?'ﬁ%‘f?é%s't’rqnﬁoﬂﬁleéﬁ‘éﬁ&é'éft fQatablg pgyticles in a matrix
tratamel Wyith acrediad e ukaieple aosTED Btrudtu®s Tstuﬂt 8s pdinasidraBiiey, Folyester

9&@%&9 g&fetﬁéroe?cgﬁftﬁ e@t@r %Pe%a?u@é' L% B%fér%&é ?&S«S&Hgfé to use

osure proc
ﬁaﬂgaﬁﬂk@@e mml@ieaaﬂﬂ’@ qbewglsmumrﬁﬁe ﬁ'ﬁﬁg@n%ﬁ'@c chysrieals ROGYOr
B dliRures ﬁfédfdrl @k&ﬁé]@%ﬂéﬁﬂ&&t@d oﬁ&@té’éﬁldﬁﬂ@ﬁa@hﬁirochlonc acid,

LS P et g b A P g PP 5 28 S acd or aceti aci

U@W@&Dl@@m&ﬁ@le pepdydingtoashe frairix 3taterich Holiabls aldalinencbemicals and/or

Eﬁérﬁéaﬁ' MR PES Bes, a¥o€ eBRhRUl fREESsuch s 8XAIM! Ry cﬁ&@deu ch%ssmm
Bo 33 ium persul fate, SOdI um potassi um and

am"aqw"}m‘tﬁef%égbon%ﬁsﬁ |f?f rﬁxaﬁ‘?lﬁr%éﬁﬂbﬁf‘l?é‘a‘%ﬂ’ &aleium
byrdomege MheeenpedriIradaingt the psadets maly cpiatatly be idteadsd duofter 1o
rates or bromates or iodates, salts
gﬁpré\gtngéﬁi@%rg ﬁgééljch as for exanple sodium periodate
or sodi um perchlorate, tetrabutylammoni um

senéms dm@uwécatbe usediig Qﬂﬁosel m@ Ndlddtro)esSiplahd/3P e&@ﬂrcbliiﬂc@llyscoatable
i,chrom ydr.ochl Qr.i.c

- YARGEL TR RRL R hitBr PHle At BB g RE Bk ginco

the7matrametedallrayst 9isw\aleth%a¢ivant@r pe tumssicethpypiee salmeindlhen using
BQRES i WhANSR AR mASH) H%ol%r fﬁ%’lﬁ@é‘ F lssﬁi’&lgﬂmn contact with

i B 1t S DT dbreanta o B e B e e Bl st

g thehdbg rdisdelvarh cﬂ’rgfemdﬁodueats%e xPBeren tcd).raﬂle,r hdlayeexipd Hgdrodeebons,
%!:«ﬁ&ﬁef %&ﬁfr'é{r}g%{oﬂé ﬁlv\ﬁf rﬁ@lln%lt ub&ﬁ‘hndl &Fﬁﬂét@?én@r F&?eﬁ e?‘laeg?ycol

W%‘ﬂr@@e% UER ‘&ﬁ‘%@ﬁ‘i{%s‘!%’f‘g r1Bej figsolving| presessr may °Pt'°"a"3’ be
acrasbed iaDrdep @l inptdve theadigsyivint @8haviedl yest er ur et hanes, it

is preferable for exanple to use acidic or alkaline

chem cal s and/or chem cal m xtures. Preferred acidic
EHermales it nalpe possibifelel xapsening elncigogplyeand/a relasialifisially coatable

paﬂﬁae@by atieg thediahuuémaﬁd;cd Su&é&% rmShdhicdl Aetods iafe, & gtample,
acCl or nit r

B o Hidnod PR IR B r Fredhil’ biimfioL iy, o, 488k et
§@nctbalgtlr1g oyblestingi wigh svpar¢riticarenartion diexida. | Hie. toBuiyailifghe cured,
likiad 'sfﬁﬁ:ttﬁ@@ Bhdetthyer 3 sPéctivél)) i vl bWsﬁ&Hié @Sechérfical hRkhod. The

R T e S S T SO T

MWmeonate or calcium carbonate. The tenperature
during the process may optionally be increased in order

to
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.
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15 inprove the exposure process. Solvents may al so be

used to expose the electrolessly and/or electrolytically
Clodopd7e4HMFarti cles in the matrix material. The sol vent
nmust be adapted to the matri-d¥8material, since the matrix
mat eri al nust dissolve in the solvent or be tunesced by
the solvent. When using 20 a solvent in which the matrix
reerderi talrerdovestot tapdayer lvbtheasieed dispersiansbyopresayhe blasting avith scwater

the V&JP& Jélobl‘é?erﬂébhp Bbritaih® rsm@ll %BIW bartibioe f§loe§atﬂrﬁfﬂe bbrﬁlcb’ RIGder

]@t matrix materia ol vat ed

gﬁ L‘f"&b%!‘ average SRy %l%%&‘%‘?“ rom AGtRd 20 HB‘I’ Eufép?éab?y from 60 to
Bamgaenatiest duadr peedd (816;) with@giadin, sizzet iy, et hyl ket one
(MEK), nethyl isobutyl ketone (M BK), diethylene glycol
m)nobutP/ ether. The tenperature during the dissolving

pribe £s8 ?I%aﬁ'Voﬁﬂdf%r%ﬂCF@'vivé"v ot pasziges) cpaip regwpterig) which can
remﬂnyome dxlﬁi&edl n‘slselpveférgeobﬁﬁmou%narﬁuhé hﬁrdeuwar ib tat iiGas@Ipafially

BREReS 5Pl e B PR Gt BB P bEaRed 5P 85 g taver may i wis
mslmreomvedrelnmeally sud/pamewarm@hamr@aqamnbt Ruithbleagupstanens with

ﬁmerr?rl.eegbajre gxyusbum tré)ﬁécﬂﬁ IoRtbr mgf@rehme gm gem(r)uvtg En%ﬂld@iﬂy@ﬁr&rﬁ rthe
BlecBIoh et ool | oaPol bt i e SXERE. 25 dirlr s
obncehieatedi vrediiute sulfund edd st carcentradet tradilete lyderchiodc acid, citric acid,
PSRRI %(mmg%ugf)smgaa fotfillady BGRAR y|dca' met hod. The

trol ess or e ‘ectTol ytiica coat abl e particles
contained in the matrix material are thereby exposed. 35

Blitabbmashanial kemvls top rémevipiheaXidekhydramni thet diectidlebsiyrapd/or

BEcH G AR i 0 e el R R G50

exRisingths nasipiRge t he top layer of the cured dispersion by
pressure bl astlng W|th a water jet, the water jet

B kB B30 b Ho ol el B SURgRl o
tH deaniel Utyizodry cmﬁetm(mbmwm ChemI]:QIOquﬂh!pd pmdécﬁrea aletlyanicabme®0d thefore
ggplﬂﬁitrﬁsba\é@h%/eﬁ%ﬁﬂé‘%g cmﬁ@f anQ %He%ﬂé dé/’ﬂl tntbﬂﬂ:)dg at E' if Ip%trtlcular

S|l ze e el ectrol essl
élse @P?Sdﬂ'%/{%u reughe) theouifags o “ﬂ?a%tppeﬂt e%thebth? 4 SHefa’OHHP'@?lsu tg ft better.
\Ahluﬁébl@ @ot cheedi hythbeispipditicalds, washigy peetipgoredtbngidiost alkaline

8’?% {hfﬁ?sﬁﬁéblgespglgﬁg rW}at%? ta%gg %& LIE%J %ic%h'luX(ftioﬁ g\’rimYﬁr%%ound.
Sxiahis ackjeer a¥fing agaisare dasexaples Byesasipre Reick sslio,acid or nitic
agd/ Qfosﬁlﬁﬁlb aRidgC 8 kotiurh ® dr@kﬁé@rﬂioﬁss@%' Ry RIxRie o Q:%Fb%ﬁ&t@§ such as

R A S@&?fﬁ%ﬂfﬁ&@%fm? BhibRe whigh B eentange i
&reddispersidretor mpplying ¢l basedayer.abveterpd spivente sireaaleohdisp ketones and

ﬁiﬁé}%&r@onsa%ﬁﬁ redd rioao% s&@d?&?'a& reﬁﬁ‘ﬁn‘étu&{ oﬂtHeUSL%p%H'rﬁé{éﬂuaq The
acid or Ece(ﬂﬁ éjﬁe 3 %/roc orlca? , ClLtric

QE'F’%P‘S WB'F\'E) BIRGPRY, BmeQH‘?’ITH QYo FtAtQR TRy r%”ée%cu d,

acetic acid.

Mechanical methods with which the support can be cleaned before applying the structured

or full-surface base layer are generally the same as those which may be used to expose
the electrolessly and/or electrolytically coatable particles and to remove the oxide layer of
the particles.
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15 Suitabl e nechani cal nethods for renoving the oxide
I ayer fromthe electrolessly and/or electrolytically

at abl e partl cles are generally the sane as the
ﬁ%@ﬂ%{’ﬁ? e4™Set hods for exposing the particles. So that
the di spersion adheres firny%on the substrate, in a
preferred enbodi nent the latter 20 is cleaned by a dry
ﬁE a wet chem cal nethod and/or a nechani cal ﬁ%l
ef ?a@mgdp?;hcgﬁsd@pﬁrﬁglﬁgg%swltgylgﬂor "BROYIRB AR AN ABRY Raéﬁ'ceé ich
nac hitnt tel bamdinh @fl the digpersdori on perduppert, aind fal waghzosgithd surfaoe.

ﬁ'ﬂé’%hﬁg TBP%@‘&; J %Et @&o&ﬁ%yﬁﬁ%ﬂgro‘ bﬁr@néé“&ﬂmfrfb%.oﬂk%’%ﬁ%o‘?&a

Algclnege P&:Waqressw&sriaﬁ@a anavell g5 aiclanampvalchmeansy of rolis and/or
alllka| wien arepageiet with an WikidsiveWyeabl e sol vents. Vater may

al so be used in conjunction with ultrasound. 25 Suitable
acidic or alkaline reagents are, for exanple,

By gerouh Higehiacgea@iddow-pieissure ipasaei ttie swriase tieriston dhtfiegsubstrate can be

@QQ&Q@] r| d?ea@% dorgéﬂlc FRRHuBECY BB Qdafld frBﬁ’lt iﬁ§ Sdu%ﬂam’ Qﬁr%é dgng
assi um car bon

Bordhdeta e weioculions SpRtta S Eh BRad Gt 6 ADisey o be
immowhdspersr on for applying the base |ayer. Preferred
sol vents are al cohols, ketones and hydrocarbons, which
need to be selected as a function of the support
Hafrapt g1 imprpme thegasingsion ainhe applied hafe lpy¥ea9n B8 dybHeks, according to
repirérnaes] trﬁeoﬁutrsi‘nae agdyl beqdromwrmrh & sdvitioraldading besdiasive lyer

I :

713 P e iR Rt e s BE EE 7 e,
general ly the same as those whi ch nay be used to expose

wﬂert Sphcib®bes &t l&as@ﬁé%élrcuﬁrlrg?&ﬁd/&' mg:aflthybgmh@raltﬁe structure is
parti

Bibnien BY BB on0DeBreLRvETS phihe tBEs ayBLuNER alanatt et the

siugiare afecremavedaiTee samiavalis earfied outenwriing tathis invamtin etith dre aid of
Bakdel BL&R. w;rhs *éne@gr@ogf mﬂhet:gg%r BOA] 96t }h(ehﬁatm ﬁr@%‘héﬂ e

on the su rt r roughening the surface
beee layey i 'S dﬁ%ﬁt é’a”@lﬁéf’e‘roéﬂ?&%%ﬁ aBQ/OTnié%%ZQS‘f BPL%?F@’Q'G%MPBWO'
éenmryﬁaer@ cdhtable partioRa cordalﬁe:rhrarﬂgﬁmaﬂﬂx haveriar 28 maymﬂmsmaosed.

i Wl B e SEIPLA, oy oIRANBRES ol Pl g O S

are provi an adhesitv
corona di scharge and | ow pressure plasm, the surface

tieRAdRMbr Hhclshie Tk & Be Bud%@ b S84 Rethod @bc\brd:lrﬁ@foet% @fention,
anic re ues, can

I Y Sob AR ftlstire. tis aiso

oSy i mommmehrt@en\dmlﬂgarefconmteﬁ to e sindncterdrack strug@re, by

rrrmasarea@rat.&m m%Fh‘éﬁ r Tﬂe%e Iamars@y eorrtmmefnn&%re Nuer bRReARA Ijus%rike

he su rat e, uir
edesiiaL sl Hiie BB, reiss Ta Tis S B8 GPFIPOEIInGu R bY
stearabEaMn/ard dyanise mptallized cikstrslessin and/ot letecpelyikally sked hadng

leRpdsBE 1R diecREEParddlf oRBSSyHlcAN R oatablelPafRARE Bbift&Red dthe surface.
The contacting lines are used, for example, so that even short, mutually insulated
conductor tracks can be readily contacted. In a preferred embodiment, the auxiliary
contacting lines are at least partially removed again after the electroless and/or electrolytic
metallization. The removal may for example be carried out by laser ablation.

After having structured the base layer by laser ablation, an electrically conductive coating is
applied onto the structured base layer. In order to generate the electrically conductive
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After application and at |east partial curing and/or
drying of the base |ayer, the structure is excavated by
abdoatobeBanMO this end, the parts of the base | ayer which
are not part of the structukg_are renmoved. The renoval
is carried out according to the invention with the aid of
a | aser beam By the energy input with the [aser beam at

Etﬁ'%%é éth@asﬂ%tné ' r?fetmhyeerr @Ifon?@d toheth@ Qirbased |b§¥@ 'iaybﬁ bfklectroless

ose and

BN Bl GG PEET PaT B Pav e SHeeeb Lt aive frticies-clhe

cariih@immesycbd carﬂdaieoutﬂtyr any mathed |kad)wratcetrehcmrszhnyslqilledm the art. Any

SRRl A G4, Y8 LR W, DRSS S i

F#feeigcampesitios %FW@IWWO{%@,M%&@@MW ARAting depands on
tHavRathli vaih, whichtiné BrRBiritdly @BeduetiRasiiub® s onithe 8@ldirhte @fe nRntigeto

B RAEEs | PO 8F el i hEPinah br b A A0S b

0 expose
oGkl et ttoe ch&patﬂonsmammmuaed fsy the r@eqtrabeq? aadlonteiasholytiss heaiing.

Ebﬁ%ﬂu&ié}(l H1étél‘|§ ywﬁ.emtéret déiﬁ)sﬂtédn %ﬁtoa%%cifnb'élﬁrh%ndﬂét%e§§rﬁﬁes by

t | t duct
S Bt BRSO3 M o s G 78, S Baub Bl
aivea tin,osvpperecr Ichloeniuns.eT hedbieknesses df dHeawieran Iness Hypoaibatf layers lie in

vl dth
g’iegcgwég I%ial@b%yn@gvb%ﬁhg?ﬁsg'?s@%ggﬁﬂg%@bat agl e particles

contai ned on the surface. The contacting |ines are used,
Baitabxadgboite sHutibiRvhiel are BBe fdr codtity eRbiriyally RErduativtstructures,
RHEN Bk bERKT R0 Pp AR b SOMEASh Sl B BRARERL o
plandtugly pgr Lreémlaﬁ@nt%@aikrﬁH%ﬁdbe@k offpeinted elcqurt trcbsajogyhdrugen G.
ebietveAky og3, vBRBld hagkisgnasdhe removal may for exanpl e
be carried out by | aser ablation. 35 After havi ng
structured the base |ayer by |laser ablation, an

&l ecter itc alobl theo eldoititally ecandadtive gstusturedpplriaeel aonthe substrate, the

-lﬁﬂsﬂﬁfeui%.eﬂftbééﬁ & batt %'E%%eegecg |¥%j§tﬂ#‘%he%9%ubst ate is then

ectrica conducti ve surt ace,
Hengpaded *fﬁwhn‘é? dath, 40 eleckolphihari/enelesioisdly qoalaklg prfticles
taysinediy thd peiibosie applicaBtlidiiree basd Iagaéryﬂeir@ dontabiet Gyait teakt one

DR BAPORF b, SLRSHEESALINAS AP KB AL ShED 1 Hi%n

p@wéxﬁ]ussam P‘\B deng as theecaihqde m;actSCﬂaﬁ\ﬁérn@tuwﬁaﬁurfm gnetal ions are

@@p’ﬂsltétg frﬂﬁythemé]&%@fe Qcﬂutﬁaﬁptt)' Bfn UsS h@&l netyer ©Aahé NMAsEBARAAThe
ositjon O

he
EEERING ey R et Sy i<l dlayaid Wn aver the
hedealayed tshfowhed iminkbdiatelyely riectidless depmtmom iwhensimmestagr @ the
QRcitdMfe SHiRLr ate are intended to be coated. In
principle, all nmetals which are nobler than or equally
nobl e as the | east noble netal of the dispersion may be
iisted Hase Idyee ivblEdt nal asicientig/conduweties tforokbytmpde edah iusgng carbon

sl JS@H&::P akdéiﬂ‘%saéléct@ﬂl! %IE a‘?llalr’ar %%Eﬁ&gtkﬁgz 9§Htéblee 'roﬁu‘ﬁhéé Ctﬂén# Yhe

tlv surfaces ectro or electrol
EHLFHAY et 5F T lariiphtc gRoiign s ACEREIT DYl olaply ddpostod
plyet i num  silver, tin, copper or chromum The
t hi cknesses of the one or nore deposited layers lie in
A suitable device, in which the structured electrically conductive base layer can be
electrolytically coated, generally comprises at least one bath, one anode and one cathode,

the bath containing an electrolyle solution containing at least one metal salt. Metal ions
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t he conventional ranges known to the person skilled in
the art. Suitable electrolyte solutions, which are used
brojoossbdrivg el ectrically conductive structures, 15 are
known to the person skilled_ bp_the art for exanple from
Werner Jillek, Gustl Keller, Handbuch der
Leiterplattentechni k [ Handbook of printed circuit

h&f hﬁ@'e%ﬂl e'-:éélﬁﬁﬁrg} r@fee déﬁdéﬁgd Yaio! é]@otnc%ﬂpgondﬁ@il\}é”&rﬁces of the
BERESe & Tie et RPL PTG e SV oS st SF et age catgde is

Bnobgitt riatcentas withr B Rbsitald's babee ldyeat to lod codied, ebiglet thelsybsrate is

ﬁéﬂsﬁb&é?ﬁhrou@ﬁhﬁ%g trate is then transported through the
ath, t ectrolessly and/or electrolytically coatable

particles contained in the previously applied structured

hinslecttonyie mekiRids Bnowantb &et eesdnyskiféd In@isdrt aeuitabal BPmMe electrolytic

E&ealilﬁ mamié % él‘?&l eq%qigp Hgfhﬁaaérs % &%&%Iek{h%%%|nt\rﬂ1|ctr1nﬁ%cathode

er S art
@aiomebvwm oneretrpliers whigk pgmte@ tee miadecial, torhst @qatqdo hBe gatbodes

%ﬁy GB@ Bé Hbﬁﬁleﬁﬁﬁfﬁetfm &'s@&rhérﬂbd’ Fdﬁer§ Oh WhicR Mt feastithe FBIIéi’ segment

t tacti
PR AL ReTg A e SHEp s i dher SR o teBbeqiRals P ectpd
tdthovlidaly ér ordér thiighe bepeeitddayetal dnghd milerds rammved agdir liry theycase of
S%g‘?rgnfe‘&l Bifsts ﬁg#’ﬁﬁsrglne% 38(6? ?al?%ﬁﬁe%?%e' é%&ﬂeﬁtg%vhicih daq : not contact

ectrolyte s base
tgrese |'9é’ﬁf fa/be grRIgb tSoViBat 1he meist Leppatediaanthessiis @'9@%“% {ito the
clacthoymy olitioan powder as el ectrol essly and/ or
el ectrolytically coatable particles, then the
conduct i vi t'?'/ required for the electrolytic coating is
Ahan aviad apyiliary centedtiog dines, éespyxiligepessiacting linegypse corgacted by the
whéo@bﬂoew@eaw@yné BodAh Cthd B&wtaﬁﬁnﬁglﬁﬁééfﬁé 3L CloF bﬁeﬁ\hdw so that

et RS RelBkS oS regfin St b e Abbee® o gy

catidvtioge inest dve pbderhblg oenhaved |agg|naa1teetheomo¢rbmcecqamhglt Fopmxample,

SATARL B0y R e PP L8 ol el e e e, i

BEPES tlesy SR G2ser keanm |59‘é[F‘F5yaf8d1'?§9 EEi f%%l?f*?“ﬁ& dhe gifudyie °f the
Badeslayeate or the base layer to forma netal |ayer. To
this end, the at | east one cathode is brought in contact

Wth the substrate's base |ayer to be coated, while the
Sha sleeteaidic jcgatingr deiicp drayddrthaimerggte eavdppisd tith &dayide by which the

elREAtE QJaMtbbCrol'é%Hh ‘Pﬁé rdtatRWhxds Qof S dBRSeS B mfhl&h'th@gubsﬂatb%n be

th | ectrol
Bited St sLBle Aoty PR RoBY i b o Rfee? 1 fpastea
Electviballg lsonduetiveattiocidess whichfaoe mitidllybyide med enorhas sendi thertmnsport
mc%h §ORS @Gﬁstrﬁ@ea:@ﬁhﬁﬁécﬂ&y l‘th r&gtldﬁos%t sk thJW&reCr%PrB\Q%a long as

%\r*gﬁyéaso % or m of segrrene rollers, iI'n
d"l‘]thﬁttraf’ﬁfﬁ’gtd'r? Q”@HP’ItE‘T’ roéaé'ﬁﬁ'ent 10 which is in
conmuni cation with the substrate to be coated is

ﬁ'ﬁéﬁ?&'tthi}fl@le}és 60RO Gk f qj:ayer deposited on the electrolessly and/or electrolytically

coatable structure by the method according to the invention depends on the contact time,

which is given by the speed with which the substrate passes through the device and the
number of cathodes positioned in series, as well as the current strength with which the
device is operated. A longer contact time may be achieved, for example, by connecting a
plurality of devices according to the invention in series in at least one bath.
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cathodically. In order that the deposited netal on the
roller is renoved again, in the case of segnented
POdch®ESodrimd S Possi bl e to anodically connect the segments
whi ch do not contact the bas g | ayer to be coated, so
that the netal deposited on themis deposited into the

el ectrolyte solution. 15 Wien using auxiliary contacting

in‘ &ﬁén tol mm@%ﬁhdlﬂaﬁédﬁs %Qﬁn@c&'tﬂé} ubbéﬂ%d%ﬁer%ﬁsaﬁr@am le, two
cat h lectrolytic coatin cont ac

s o ey rerwt'warrprréang 55 H DegsyBaiaie o g coateo {ahbo
guitiechthtopgh betwkat swdmconduct or tracks can be readily
contacted. The auxiliary contacting lines are pr ef erably
renoved again after the electrolytic coating

Whahiedntenipntis © @@kﬂqnbﬁfyllwrﬂsadqngﬁgencgmhwgtaloé@eﬂ@th so-

&ﬁﬁ&\é@rdle@y fdll@%ﬁchaé}b dirdt Qwourd trb}hsa adnd guitiéd thréugANme %lectrbl?tlc
m SOUI‘ ces ar e use

aser ner.at
37iTe PV o L 8 SR 7 SR L et & b e patn
meauzrgeag‘ralsapbumtnrn dhenforre dbe meanidppenund ahpluraldeef electn)ytinttostng
Hé\ﬁcesz\ﬁhr&ymbﬁaﬁfﬁﬁe G e i) B &angbl Gbsvl el £BiHRX bSnddt to one
t he device, by which the substraté can be rotated, is in
fRReTcase arranged perpendicul arly to the substrate's
surface to be coated. Electrically conductive structures

| 3
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kenvax ioghe 98rspn gkillech imytha g fyeh QW"WW‘{W@ ae fose@pnis RURWS
1ilkes) SOOI instrun@ptd iBNcriricals, Winging, QInfMﬂdﬁ‘g ins¥Améhee etcay er
t hi ckness of the netal |ayer deposited on the :
el ectrolessly and/or electrolytically coatable structure
Bl methedsret taatingibe efedirelge sdutidnainown énthe parsde gdlledsn e artrmeay be

95%‘ iR Gkdek 'td@)orter’{"mecrﬁarhténﬁcéé ‘ﬁﬂer@%s tdien %@ﬁlﬁ%nl’\f'nfetlﬂoc\,@ by hzx&rﬁﬁle

trate passes t roug devi ce and nmbér  of
stepgd] Vhigh'ea eleq @\Q? ﬁ@gtronéglf\ﬁ%qeperggest he cur r ent
strength with which the 35 devr ce is operated. A |onger

?9@%?\%9 ér;’berr ttag n‘ﬂ/%m o‘?rvﬁgsF 8 =8 rbee%ﬁgcﬂéc? forbé(x ﬁ% %Lﬂen&ise

deV|ces acc i nven

wrhogsknqwnai(rorne&\éqm%n@"%at@#stl P\ﬁel oUe'mghr/qWELeﬁzmlaﬂpwechnik
Hhahodkof RAREH kirdlitiedHnaey ugug‘eaay | IRGzO Velidre 200D eblumddl, pages

B RheteRy). 38 8 anged o that the Substrate (o be

coated can be guided through between them 5 Wen the

V—\ﬂ&ﬁﬂé b@ard:ﬁ.ctceatrng aﬁqe%h@g@am ,ﬁam ﬁ@cé@@w@nh&r&b&d@g @@arﬂéeps

, So- cal dl ess f

5?%N”r ‘i°rt8% PE“ﬁ%ﬁ‘ﬂ@edf'P 3R &t |exa'§R|P PP Flﬁ’ﬁ*@‘ﬂyt? rﬁ%‘s'd”es may be
edneved bbyitthecsubsioatt by gashing avel/catid substratevoeybe diedagai n,

they may for exanple be guided through the bath in a

zi gzag shape or in the formof a neander around a

Eh?ﬂ“ﬁ hqd),aqyprdg]gept ﬁhgpy\fqngortgﬁtqrp@rcmg electrically conductive structured

surfaces on a support may be operated in a continuous, semicontinuous or discontinuous
mode. It is also possible for only individual steps of the method to be carried out
continuously, while other steps are carried out discontinuously.

After the electrolytic coating, the substrate may be processed further according to all steps
known to the person skilled in the art. For example, existing electrolyte residues may be
removed from the substrate by washing and/or the substrate may be dried.
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devi ces, which for exanple nay then al so be arranged

above one another or next to one 10 another. The

el ectrolytic coating device may, if necessary, be

EwEpEek/mst h any auxiliary device known to the person

skilled in the art. Such auxipBhiary devices are, for

exanpl e, punps, filters, supply instrunments for

chem cal s, wi nding, unwi nding instrunents etc. 15 All

Ted et dodccordegt fonige tih@ntdre &t mtbmb,efcs @xainplen fdt ntasvprdductidmneot
I the . o]
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esh s myldayes,izfigplasd oulgrdeyglss gnicropia-eigson-Roaip daxibieyand rigid
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Bt ey Biche e bGP all seMihents o e Rise recis Figge: .
ChstOM Iﬂed D¥P, pliarsd parod cahspeles,angaguiiyigetnd eeguiating euipment, sensars,
ElBﬁﬂ@éPQu%eﬁﬁpﬂﬂﬁﬁdé%eéie&ﬁc'éPtszéet&eChnO' ogy], Eugen G Leuze
Verl ag, 2003, volune 4, pages 192, 260, 349, 351, 352,
359. 25 After the electrolytic coating, the substrate may
Blecifcalg essadtifeusttusiresaarc iexihiengrcuin sa;bdorts tnegysalsckbo wwatébwlth the

Rﬂ%fh%@ réc?éfalhé ?odthbgn\;enl?onagh%h F &fbleeé&mg ﬁppo%'taaé 'f&g%(alt'nPle glastic
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sinutdired, chip sardinsasiufse stiit baldesf egat bedtgrsi fioi condddats, saneipgioifacks in

thg omthpdn tL@D?&as%"'ar Eérgéhso Whpack&8t fon Lé‘éHé’JltMrs Whidgs, Ot dGéctors,
st eg?arl 3r e carried out discontinuous

t he
BeaRcH Jishei @ b RIOCHENO (R GTl AP o B (e fgt ovample
polymhéresuppertsociall with tmetsdibh oaé epswo S8esnitna dtaﬂnetdhazquemdmess 3D

ﬁ%id!eéelﬁtel’cgnﬁéageda&é\nceg Ur f%? ?)%Huﬁﬂ% @rtaftl @EEJﬂ%l %Er?aces on

resi a?e

Bivdpes. whirh %re wsed Etr@xmele e stieicing elﬁmront@ewa‘a'a@aquw@r gfzesma'

dbRiub®heds pesagids. ﬂglstflﬂ'tﬁehﬁorb rpuwﬁee @producs kbhtast intd @'contact
conduct oi tracks on
u

BRI e redrfiection phas HsoHudlpSionk RBABGIRL i [ Mo oe are.

for exanple, those with nmultilayer inner and outer

reY BlcRiuct®h & Gntddraed r1",'ir9uﬂ@,n reRANd caﬂalc@( tRt ShaRBfle rélcg'héﬁts diodes,
F)rrlnted circuit boards. These are for exampl e instal]|ed

AHYURANSOrS RS iRl rPonety ang prrsHELransEYSSION Geyies i
ekse pbssibtakittetié owthot laeccedinponeninggntiey boar ds, radi os,
video, CD, CD-ROM and DVD players, gane consol es,
measuring and regul ati ng equi pnment, sensors, electrical

Ki Ieclyeheragr P o gradhicei anpnnagyWithe centagts det (orgaaic) glectronic
earfshimehtsy Bs Stdllugd uoing® pnf duepstdd Coristingliof efdPipaIyt Sor@Biductive

maIS‘e?alqgr e"‘lé)c?réﬁwg%ﬂrtﬁghlglg 1.0 rret hod according to the

"AVent T on exI " circuit supports are, for
exanpl e, plastic

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 fuil-area or structured electrically conductive layer
for subsequent decor metallization of shaped aricles made of the aforementioned
glectrically nonconductive substrate.
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sheets nmade of the aforenentioned materials nentioned for
the supports, onto which electrically conductive

st sou@bareasvear e printed. The nmethod according to the
invention is furthernore suishable for producing RFID

ant ennas, transponder antennas or other antenna
structures, chip card nodul es, flat cables, seat heaters,
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cells. It is furthernore possible to produce a fuII area
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accordin % ventl on al ]l ows i nexpensive production
Jf‘elh@%ﬁ‘g? g§mp '”rft?f?éd’h yaeh 9ged %6%4) ! egpqstivity | s advantageots,
fraekaroplé arfbils fbrovealisaters aswel edipsulaindngefsor s, gas
barriers or decorative parts, in particular decorat ive
parts for the notor vehicle, sanitary, toy, household

Efﬁierfﬁdque% okiae suiases Aetplliad recgrding tadhdaventiar afeghese in whish the
bodeds | Pedurey iRl hie Wey applusedl asnprinil tir@litdb&drds EREIDI Atennas,
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two sides, or netallized plastic surfaces, for exanple
trimstrips or exterior mrrors. The method according to
the invention may |ikew se be used for the netallization
vias, blind holes etc., for exanple in printed
CI choﬁch?sat?gEW%s RFI D antennas or transponder 15
antennas, flat cables, foil c8&ductors with a viewto via
cont acting the upper and | ower sides. This al so appl i es
% &bl Bhes are used. The netallized articles
uce according to the invention - if they conprise
rragnetlzable metals - may al so be enployed in the field
of 1.magnethad i @rddutiad stopaledpadgdiRaliyumhd@tve R0fategimed isabstrate,
tabl e ARERS netic surfaces for exanple on
refri gﬁglrcator to?g%trhg t?agyé{&rr%y al so be enployed in fields
i n which good ther rral conductivity is advantageous, for
exanplag i sirubigiingsa bae layeatontedityeriasirolassiwvembior alscticiyicdlhatdatabie
mat erldal Sp a{npdieiél;] BhIBE dBemd Tyt E@atﬁ@rfhacﬁ‘a?se”ﬁ & biRthg to a
accordi ng e i,nvention.are ose . in.
ot oduct s CHPRATERG"! HTEMeS W, & APE Il b 1HeLoss ;e
boar ds, RR¢doliiRadheratable Pﬁf’flﬁ'ﬁ% perdvided Witle A geaing.oigh reflects the
ioheaters, hbatigabl @Baklycd Bbractd ot & snatdibiviareBots $19 et atonly
i nter conn&%k devices, thin netal foils or polyner
supports c d’on one or two si des, foil conductors,
conductor tracks in solar cells or in LCD plasnma screens,
i nt egmbat esbticating uht ssufadeesi $ei elegtrobaga cantliov eslestrolytivellyc toajble
el ements,  diqdesy transistors, sensors, actuators,
opti cal % conponents, receiver-transm ssion devices, or
as decorative appli cat i on, for exanple for packaging
mat er ical sappRIGOGEOSEAN9 4dridNBive 2EInPAD tis stuectuserthase dert o
IPRP 1. A method for produci ng structured electrically

d f :
Fof oy ebhes gl gBd; iFbRy & BaSgefiofBpt Bl e
cont ale*ﬂcﬁ‘@esﬂy@@ﬁ/ﬁ}bﬁ?'@g@|W3W@ble@a§|@ip$,cbq Wi%cpqtqﬁh@ GURSKRE dn

poparti Gh®stoabnt e bssdingbr ks by aBiblicalof ihg bhdieafeabetht ayet
according to a predetermned structure with a | aser,
wherein the electrolessly and/or electrolytically

codt adihe msiodias [clanes)in iR, ihergingne pPPicatiom fh@d'smw" order
ref | ecs forh ke bkBe lagg ey cdrisglaist lord yrinea kdsying rolibg nisinstsonal s@ay
mat erialphich reflects the laser light only weakly, b)
act ivating the surface of the el ectrolossly and/or

25el ectrol ytically coatable particles and 15 c) applying
andel gdbrmatadd g5 cleingudn ickaen oatd, mdpemint e tdispersion ug siirreddand/or

base | a¥8Ed around and/or thermally regulated in a storage container before application.

5. The method as claimed in one of ¢laims 1 to 4, wherein the dispersion applied onto
30 the substraie is at least partially dried and/or cured.

6. The method as claimed in claim 5, wherein the at least partial drying or curing of the
dispersion is carried out before the ablation with the laser or after the ablation with
the laset.

35

7. The method as claimed in one of claims 1 to 6, wherein the laser is a solid state

laser, a fiber laser, a diode laser, a gas laser or an excimer laser.



2. The nmethod as clained in claiml1l, wherein a
di spersion, which contains the electrolessly and/or
el ectrolytically coatable particles, is applied onto the
sUlhSEP&EEE4/ e 20 order to formthe base | ayer before the
abl ation of the base | ayer byZzéhe |aser. 3. The nethod as
claimed in claim2, wherein the application of the
di spersion in order ' to formthe base layer is carried
otft b§"‘eam5‘PP%?*‘t Higmed Bstre v claimg |1 tp dgnhareresaypersih eghalpser
et hotight Bds id theThaegentzthileed 148 and atagedmi preteralynin Zheorand@®:;, between
wher e ddagogdosPersion is stirred and/or punped around
and/or thermally regulated in a storage container before
application. 5. The nethod as clainmed in one of clains 1
5t @ 4, Tiheetion as Iseineidsipensicd slaippl el widren tB0elediglessly and/or
subst 5@& @u@tcoétaa@toamaég téidiy atlfob&Cbr@NBStaNr pdudee @arbbn or a
The gﬂt lainmed in claim5, wherein the at |east
parti a dry| ng or curing of the dispersionis carried
out before the ablation with the | aser or after the
abiloat Tenmehbdas ddited asim 93Merkin i eetiebiniodmaial ppivaermieskidered
10 One of rorﬁllrgr‘- rﬁﬁ&ké‘r sﬁlx%r% Mg{rg%@eﬁt_he | aser is a solid state
| aser ‘ber 1"aser, I 0 aser, a gas |aser or an
exci mer | aser. PF 0000058794/ HVS - 26-- 8. The method as
cl1di nEbke methohas adimed @icm @ ot 10, Wherainéieeeial foerdevay e bebgtyRron
of the,lfser light lies in the range between 150 and
10600 rim preferably in the range between 600 and 10600
rim 5 9. The nethod as clained inone of clains 1 to 8,
15 whigr eilhe mAoehedeimet! sieyf dritis@rio 1&l vaetairoing disperkiply contains an
coat ahbRrifealthiigdepigh€ont ai n at | east one netal powder,
carbon or a mxture thereof. 10. The nethod as cl ai ned
inclaim9, wherein the netal of the nmetal powder is
seldeciTeeimethgd pP elaimeddh claiffl Bk anhereiithg, apsorbentys carpepy ofgpnthanum
copperexabdrideThe nethod as clained in claim9 or 10,
opWherein the netal powder is a carbonyl -i ron povvder 15
12. The nmethod as clained in one of cla Jr
wher eilhe MekIodias &R 0B AP Tal 13aW§6rPl5‘etH‘f ePFolsgiy @por
| i ght slediBlytiddiie condtieoghriates bha diftecbnt paridesgenmi@ips.wher ei n t he
absorbent is carbon or | anthanum hexaboride. 20

15. The method as claimed in one of claims 1 to 14, wherein the electrolessly and/or

25 electrolytically coatable particles contained in the dispersion are chemically,
physically or mechanically exposed before the electroless and/or electrolytic coating.

16. The method as claimed in cne of claims 1 to 15, wherein any existing coating is
removed from the electrolessly andfor electralytically coatable particles in order to
30 activate the surface of the elecirolessly and/or electrolytically coatable particles.

17. The method as claimed in one of claims 2 to 16, wherein the substrate is cleaned by
a dry method, a wet chemical method andfor a mechanical mathod before the
application of the dispersion which contains the electrolessly and/or electrolytically

35 coatable particles.



14. The nmethod as clainmed in one of clains 1 to 13,
wherein the electrolessly and/or electrolytically
coatabl e particles have different particle geonetries.
15°F oqqessisetiod as clainmed in one of clainms 1 to 14,
wherein the electrol essly andlRdr 25 electrolytically
coatable particles contained in the dispersion are

chem cal |y physi cal |y or mechanically exposed before

t hi8- elTBR felod 28 claippcoip Bp && PlpiBIsyk 1oc! 7e hpPiGR Stusturephlectrically
nmet hodoraisctivk ainrfaeel isi applied ento thealpparisiie End e Idwer sikesfetasuapost.
existing coating is renoved fromthe electrolessly

and/or electrolytically coatable particles in order to .
30%acttr & EF*&"’F & %??‘Ja'e SR 18 nuheseil dier Puglyied elaghigalyyconductive

5 el ect pofagtd oath ypoaidabhdihp amer sted.the Fuppdrhare retriscidd agether
cl ai mgglyik Boit@n@f clains 2 to 16, wherein the substrate
is cleaned by a dry nmethod, a wet chem cal nethod and/or
a nechani cal nethod before the application of the
di WperT8e owthash ag Hlaiged trapnesof clansel ochtd whereig the elgnirjcalfy conductive
el ect eadting isePplle elodifoideOIf babbreiderdificaly @to thbase layer.

10 0000058794/ HMS 27- 18. The nmethod as clained in one of
clainms 1 to 17, wherein a structured electrically
cordudhs EtSd e MR NN 20 WBPIED o Basgppesy is perbedertiof M
| ower ektitteytiolodting s ayplienytconid@ing The whedhhod cagagddbbyn@dedshone
clainkéﬁxbwherein the structured electrically conductive
5 surfaces on the upper side and the | ower side of the
support are connected together by via contacting. 20.

15 Th2. mihd oetthad aelchinmeeidn bme ofndairoé 1a¢d &l s ploduicndl &gndwiie rtecks on

the ebgGld ict@lit! MoafRNHEM IR0 bhdpende? ARRhaLEr other antenna
el ectrol essly and/or?ﬁ%%c roI%tlca

I onto:the, base
| ayor STiTe Hhigirad B il 46 NERISEY S ROSC Al SPIspr
t he bésekslimyear dedis coin&S dadmicicreehe 3Dghedadr inlescoinecied aevieng.
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i nterconnected devices, integrated circuits, resistive,
capacitive or inductive el enents, diodes, transistors, 20
sensors, actuators, optical conponents,

recei ver/transm ssi on devi ces, decorative or functiona
surfaces on products, which are used for shielding

el ectromagnetic radiation, for thermal conduction or as
packaging, thin netal foils or polyner supports clad on
one or two sides, or for producing electrolytically
coated products in any form




