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OF 0000060945/ Kai 1 As originally filed Process for producing

el ectrodes for solar cells 5Description The invention relates to a
process for producing el ectrodes for sollar cells, the el ectrode being

confi guredp@sor%malg[ gedrically conductive | ayer on a substrate for
sol ar cells. ol ar cells conprise generally a sem conduct or

substrate with a nunber of p- and n-doped regions which generate a
potenti al Hregese &dsodisingelediodayoraplehcdiie anot her when they are
exposed to sunlight. In order to be able to draw off the voltage,

el ectroges[%% plied to the surfaces of the seni conductor

substrate ﬂﬂesent the el ectrodes are generally applied in a
screenprinting process. The production of 15electrodes in a

scr eenpr i nffhagnyentorestatéstodegoredsdd; pfoduciex arpiredesifor defar Aells, Hiel el6@qde

US- A 2007/ QB 4GReariqlredSs 4n %Eé%tr@QIYV cdﬁ@u&ﬂe@é;fe@bﬁ@@ﬁ&r&téﬂﬂ sekAmBlse, WO
2008/ 021782 di'scloses first applying a netal layer to

sem conductor material, applying a covering resist by an i nkj et
printing plossslis CRUPYiPG srenegle essarpeondsigios rsibeate Wity @ nugntes rah i rand

structure Qfddpbe régiess whidR yenaratk b hetrenligriNdroged At aRERMRN with 6RgheRBer
of the met g g{( 3. &Bo%]&tﬁé %%nigdém‘?cf‘nsérde?‘{i?sr?eq‘éﬁf%t toY dra%lxh%ffct%}éerdlt@g

resist is rem)ve of contact ori
passi vat i of/acHpdes 8% apPliahiQ BRGIEREFS SI5NG FBEVGORAKSIOR PHoszignpl eresgnt, the

means of | atetrobes ete ey, apdiedeincai doeekripninfitd Ardce833 T8 9proddidien of
the i nyg0duedt88eLh & E&e@%g% p%defsls ?seéescﬁbgd reChzaMidit iRGEP-A 1 911 584,

gg%: égt Lﬂ%ﬁ@@@%ﬁﬁ#r into the contact orifices.

F?? |on processes nentioned are
i nkj et processes or extrusion processes. Finally, a high-conductivity

material i sxsaa?péiteeﬁbtﬁ/@ fohex&ARE R0 PBdaR02 197e2 drfRsbs Akt BBHIPHE RanEapRYer

iﬁﬁfirﬁg” 18 ecophealdPg %Laﬁ%l?&a%@g’%% §er"rB8 10 thd, A BlAG Focess.
transf &ri N !cél @qur%ﬁ@rreglézyw%wﬁu tgitagn Hie elrusdyreiod dne ?‘eéiﬁ@ﬂﬁ?cﬁﬂ@éhen
pol ymer fr esmavihg amef @hcdieked tregiohe suling rakml BHerOty dins athhaty agecess.

the printi ?%E oTel=15 omthe prior art is that
printing ré@g'o |e§ﬂ3p|q§é Mﬂﬁ% specf]ﬁa?avg?%ﬁt he case of

screenprinting, and conductor tracks with a wdth of |less than 120 pm
cannot be fFihenineddudibhi ofi enrtagtousficegeinter at passiviatioss dhyer oeld semiconductor

howeveng I epitrRs Br E@My uﬁ@emseof%gefr%ge@éﬁ@emmg GBsdribeWhy EPta 15833
3??@?8{ gﬁls%g%o%ﬁ ztgglggroductlon &L&ﬁe contact Ol’l?lCGS a glrect-wntmg metgllzaéon process
introduces a metal into the contact orifices. Examples of direct-writing metalization
processes mentioned are inkjet processes or extrusion processes. Fihaliy, a high-
conductivity material is applied to the contact material deposited beforehand and

30 between the contacting orifices.

DE-A 10 2006 033 887 discloses applying an electrically conductive layer to a
substrate, by transferring a transfer layer comprising an electrically conductive polymer
from a transfer film 1o the substrate.
35
One disadvantage of the printing and embossing processes known from the prior art is
that printing resolution is limited especially in the case of screenprinting, and conductor
tracks with a width of less than 120 ym cannot be printed. Efficient power generation in
solar cells, however, requires a maximum usable surface area, which is why it is
40  desirable aiso to print conductor track structures with smaller dimensions.
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PF 00000609451Kai 2 A further disadvantage of the printing and

enbossi ng processes is that they do not proceed contactlessly and the
substrate can fracture owing to the predsure applied by the contact,
for exanple with screen and bl ade in the course of screenprinting. In

5 I

oo the i sk DpRegERRaRegl 4 ME BT, afy BHBLARE Bkl Uil fAbE yo A
The cont acProseed 5@8@@??7@'% apf dghsyhsyate ¢a0 fpqtise ouing teribe @é@?@ﬂ@l applied by
et chi ng prteessesct, i exambiy @ith veradinsardy alatiade thdabudei sissaeshpaihiical. ils

have to bec&ﬁ&?{le #ré%iﬁg Hol Bidsand | ?%Qér‘?&?‘%ﬂtthé %ﬁgé’@te Oén& @8 the risk of

coverlng resi st tron, severa %ﬂg |c% E ?ess s% 3
required. getpie i th&ns ratet s Ranfigantiy, vedicedn g CRGIERE RIOpFISER SQOWN
for pr oduciromg teé exibr edease foeneraib} auchmglnrsqes‘sém veligchadethialisaglvantage that

confi gur eda@gs %n@'@l@éh&' ﬁe@b' 16 ﬁé)'ﬂjgé'&tférvﬁd &¢Rihg aWG' %s@&?@ﬁ Q’@mb{?ﬁ of the
el ectri cal I conduct

St Foct ur as o bagaR T sl e P e bpichek DE?%af SeRa Aol The use

of lar#@ anounts of environnentally 15 hazardous substances. The
obj ect is RGhaRWBCDYF MelhaREss td provitead prices: B @eddiemgselédfods®kdrsolar

cells, the gle r&?&opg'bggglc%ﬂ %Lﬂ%{i ed eﬁ%ie@ﬁlcﬁl e&%ﬁh&%lI%}éeqoﬂlﬂtéﬁtén\éﬁles

| ayer on a subs I'ses t
st eps: ZOaBWerGA?@‘F‘@”V CRRAugtive @M@r%‘i‘%‘iﬁ’ Q?orﬁBqué'P%'”é‘leé)bft"?’q glecfyres and which
conduct i vecgab¢ peff@melriomsimplammanaer ith theeussuws sdrgatmobytsi of eadrcatriengally

the di sperghRnqy stéﬁbétghé’é‘ser b) dryi ng and/ or hardeni ng the di spersion
transferred to t substrate to formthe electrically conductive

| ayer. 25Suitable substrates for the solar cell to which the

el ectri cal The cbirttids iaghieve by 4 Pregsss ifed paadvicinfozledscalrpl for salar cellgyi the

gr I | grl bl @Ieéﬂr@fe; Béh@%oﬁﬂ’yuféﬁ ad n %!écir%ﬁli;ﬂcérﬁfuc?fe?lla%‘rl 10a S0batFats €drl slar
uitable s ponocrystal l 1 ne,

mul ticr g@% gicﬁgogh‘% tRégo(ﬁéﬁﬁBcsgéfPs [1l-V sem conductors, for

exarrpl 20 G 1 @rgﬁem@p pe@r}w@;m’g Wa{lgécor&ucm{&mmcles from a carrier

sem conduct or sfo tﬁéﬁaumm@ﬂ)\ﬁlr!@d'ﬁﬂng e didpession wamdlslenr s, for exanple

Cul nS2, Cuf;’ssear’ym I d‘fd?(%SﬁarHé il ﬂ'legﬁgﬁérglloplt%rn%lrr%dﬁg% ‘é'nﬁgt%t%t(% E)rm the

copper, ﬁg um or ium an
sul fur. sel eni BiRFBFallraongnGtiypiayer. Add| tionally suitable are all rigid
or flexible substrates which are coated with the 35af orenenti oned

sem Coﬁﬂucégﬁaﬂ@ﬁz@fs‘t:@lze% forIHE @ol"aP sélpltoambrf ﬂh@@&kr@’caw%ueﬁmaﬁé@s apslied

|
i o compriady arBRe s, O Hiie erbrdie bich 2L Purebie e BardsBionty
a carrier eelst hauitiblsstaulstatesTharet rfahsixempies efoheoyetdlibg, inultiptysialinen or

of the 40dhsBgIheueN sMbort, hell-gardehfdondliédrsd kdS@kample GaAs, GaSb, GainP,
GalnP/GaAs, GaAs/Ge, or -Vl semiconductors, for example CdTe, or I-lil-VI
30 semiconductors, for example CulnS,, CuGaSe,, or those of the general formula ABC,
where A is copper, silver, gold, B is aluminum, gallium or indium, and C is sulfur,
selenium or tellurium.

Additionally suitable are all rigid or flexible substrates which are coated with the
35 aforementioned semiconductor materials. Such rigid and flexible substrates are, for
example, glass or polymer films.

In a first step, a dispersion which comprises electrically conductive particles is
transferred from a carrier to the substrate. The transfer is effected by irradiation of the
40  dispersion on the carrier with a laser.
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B08/ 0255PC PF 0000060945/ Kai 3 The el ectrically conductive |ayer

which is applied to the substrate may cover the whole surface or be
structured. Transfer of the dispersion #ith the |laser also allows
very fine structures to be obtained, for exanple w th di nmensi ons of

| ess than . r l.ess. t ecial
than 80 pm T HSEoucIFETCAEN (A5 e 3B D o AL Pl g WRGe
i ndi vi dual Stfareky. begarushuied. Hearferthg dispusion withethelaset plse allpys very fine
conduct i ve spadttiiestebe pbairen for kearaple with dimansibrey ofddss thhin i1 20 pme besfaably
appl i edst 0o h&'ssﬂﬁﬂo'iéo ,eresg aIW”QtJ sSUhLACE pufd tT‘F\Fanga_tdé Ehsons_fdfatbtin
Is of course also possible that the dispersionis applied to the

carrier inPateHRLRIe WPt REVIAURIRSYRr, preference is given to

application of the dispersion over the whole surface. Suitable

ca(rj_ri te_rs aRid | th8Bdifsdrdibs WifrRRsPdRMHcallP bhudsds tpidiey phdBBI therein is
radi atl on

, for. 15 . examml e.pl astic¢. o |'ass, For, ex le.. in.th a
of use of METMEEERS 'Sip?a?@bgfoa&fﬁﬁ to e SHERTL YT SRS RAPR P Atpat Ry
fil s, 1Bol Viigriotieourse a0 possiplarthacdhe idispsrsiqppR appliststo the (cogiey e strigtyieg
or glass. mannerl MowRel, ippsfersRle egieed Respplicglich 6 thé ldpeRidh oden the whole
addi tion, thg,carrier may be present as a 20tube or continuous film
sleeve or as a flat carrier. Suitable |aser sources for generating
the | aser beamare conmercially available. It is possible in
princi pl e twitade ariert aseralbemmratuiraesparduct thaseartidiéamaseu raieioar éor

exci mor | acky S REElor Gk, RRATGR, n HodBbe oF e B Sha PR
ar t1 oul ar UgaPPWEIRS sy BRY AP B HENT RSB TRi G) Gr MEpi o ierene

di sper si onfilkhs @tglassnpri ses the el ectrically conductive particles and
has been applied to the carrier sufficiently absorbs the | aser

ehecer | oal 1o B e PRIFR BilorgBibles it ABgRE e el By opipyssent o 2
t her rra[ZOenél.}!t&yC_)r cgptinuous film, sleeve or as a flat carrier.

Suitable laser sources for generating the laser beam are commercially available. It is
possible in principle to use all laser beam sources. Such laser beam sources are, for
example, pulsed or continuous gas, fiber, solid state, dicde or excimer lasers. These
25 can be used in each case provided that the particular carrier is transparent to the laser
radiation, and the dispersion which comprises the electrically conductive particles and
has been applied to the carrier sufficiently absorbs the laser radiation in order to
generate a cavitation bubble in the electrically conductive layer as a result of
conversion of light to thermal energy.
30
Preference is given fo using, as the laser source, pulsed or continuous (cw) IR lasers,
for example Nd:YAG lasers, Yb:YAG lasers, fiber lasers or diode lasers. These are
inexpensive and available at high power. Particular preference is given to continuous
(cw) IR lasers. Depending on the absorption capacity of the dispersion which
35 comprises the electrically conductive particles, it is, however, also possible to use
lasers with wavelengths in the visible range or in the UV frequency range. Suitable
lasers for this purpose are, for example, Ar lasers, HeNe lasers, frequency-multiplied
IR solid-state lasers or excimer lasers, such as ArF lasers, KrF lasers, XeCl lasers or
XeF lasers. Depending on the laser beam source, the laser power and the optics and
40 modulators used, the focus diameter of the laser beam is in the range between 1 pm
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Preference is given to using, as the | aser source, pulsed or

continuous (cw) IR lasers, for exanple Nd: YAG | asers, Yb: YAG | asers,
fiber lasers or diode Iasers. These aredi nexpensive and avail abl e at
hi gh power gnfapb sl ar preference is given to continuous (cw) IR
| asers. Depending on the absorption capacity of the dispersion which
35 conprises the electrically conductive particles, it is, however,
al so possi Ghe wayelpsgth aistheslaggrt bﬁ%\i@téhgtlwr|g¢n@mea/185rprmeéahﬂam¢}émothe
in the U faeguene Y50 &NUeE600Suh! @pkeialhagigiis tHedtngdirsm@oopese 680 am. f or
exanpl e Ar lasers, HeNe l|asers, frequency-nultiplied IR solid-state
| asers or exciner | asers, such as ArF |lasers, KrF |asers, XeCl |asers
or XeF | asdPsgers&yente iy ugHre H%tr}ea@@F"”ﬁ%'h’n?%’@HPW@ layfe 1y igapo pofRiple to
and t he optirasgaacnabl imtrduiberino psthus ety labdreorfio @upldi amieiagingofrotdss known
| aser beamy §,058 kil ihanps:bet ween 1 pm B08/ 0255PC  PF 0000060945/ Kai
4 and 100 pm The wavel ength of the |aser beamthat the |aser
generates is preferably within the range from 150 to 10 600 nm
especi 4Pl y imepiefarredhembadigent, trendaoed pertd of Bedispersia whichdae baer applied
structure e tﬁeh@rﬁ»ére&idrdoﬂedrisys ﬂ@”’éﬂé&hd:éﬂg dod@tive bhrticRsalré GaRgiEgEPIEthe
9t

to arrangesabsr{p%gn%n Ofbe'%serqgé(ﬁe et E’SFS'C{% to enploy an

i magi ng process 05¢é S 10ln a preferred
enbodi ment, the deS|red parts of the dlsper5|on whi ch has been
appl i ed tObe'@rE)&hrth@Iprcaﬁés aorpding es thd@ventoa! tHeCiabéryoeapmnend/br e carrier

par ti ches ahecl RNSIRIERCd 0od iy BHDRId RLEr BarTeaSPbxdnh@SEE move

focused ont di Sper st on

rocess acc
i nvent i on, OPHE Kauag t ‘P)é*éﬁﬁeaﬂﬂuegrﬁ‘t fe adwihe Féjﬁtﬁ‘gaﬁw%? ﬁ\‘ae ca E?étqaﬁt ZO
can be rmvedammlaebdz aswigubssioan T enigtirfgoronémars! fibim wbmmwedtebwoomuoosly with

known t 0 1 s 8isislohcbridhishidenardiocttidall @eﬁmiﬁg pAIRA! Fho TERAS Lhetbe

can, for exa

e ot ed. CONBROEREITOR PRTERS i ahsY S Sorcr Por SR gt Wb Bk Aling
el ect r 28al lapd wirtncdgwias. particl es. The substrate can be noved, for
exanpl e, by neans of an XY stage or as a continuous filmwth

i 11193080 LA VO Band BEed 0P B Ol 6 the LEBPRLOEE RSy

fromthe carrier ele ty
conducti ve CB%?P’E‘?Q?{ @lectrically WPVQ'V%P@??F@; ’”Tﬁemé‘FrB‘ct”l‘ﬁt%réE}‘I 9' he elecfrically
conduct i ve cpadidticé emrtichys ey pae tadicks of aayyediesd edmgepnmimppsed of any

conposeg Ofdeapae é@?tﬂeab{r&ﬂpe&ﬁstfﬁé@ I XO&BSQHC&'M%U?@S{ ﬁbven?%@ﬂé&@

of m xtures o er a s or

rical X onaucti ve
o oeed oEomuctle cearals asaiss Camppbed o RIS Qb sobicaly, SORagayRS and
mat eri al s. nSo¢darabtiveeeterinksc Suitable atattrically eonductve alateriis ard, gor example,

exanpl e, C@éhb%ﬂ RIA hasa§ar§éﬁ BRRk bhrekite, Q{ré{.ﬂ@n&@ or HafRhenaot®esC alb@Bally
nanot ubes rical conducti ve % I§O{T? (?xes E() netal s.
Iﬁ Ltc}g referably, ~hickel, copper, "silver, gold,

Prefer abI y, &F ME % C@Ppﬁj%eﬁvgr "q%S

aluminum, tltamum patladlum pla’tmum and alloys thereof, or metal mixtures which
comprise at least one of these metals, are present. Especially preferred are aluminum,
copper, nickel, silver, titanium, carbon and mixtures thereof.

The electrically conductive particles preferably possess a mean particle diameter of
35 from 0.001 to 100 pm, preferably from 0.002 to 50 um and especially preferably from
0.005 to 15 um. The mean particle diameter can be determined by means of laser
diffraction measurement, for example on a Microtrac X100 instrument. The distribution
of the particle diameters depends on the preparation process thereof. Typically, the
diameter distribution has only one maximum, though several maxima are also possible.
40 In order to achieve particularly tight packing of the particles, preference is given to
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30 alum num titanium palladium platinum and alloys thereof, or

metal m xtures which conprise at | east one of these netals, are
present. Especially preferred are al umi fum copper, nickel, silver,

titani um ¢angoesticrsd paititlcudigetcRe Fepbxanile, giragiéd waldh nyeahqiichittd tiatheter

e | i _
0001101665 Al BT RRST R AT Bt B s IR e b et of
pref er abl y 9568008t 0 15 pm The nean particle diameter can be

determ ned by neans of l|aser diffraction measurenment, for exanple on
a M crogr aghéjsggaééW&ttﬁﬁ@%@{ricaly‘@or@héﬁ\fe' H%\‘n‘ﬁdlé%”mﬁf/ bk ??O\Rﬁ:'atét%e%t partl%/ with
di ameters depends on the pre ratbon %rocess t her eof . T%/QI call.¥, ne
di amet er difstP{BYtTHRCIRLOABMSMBY &€ RRIORIATIC PhUYENC JalET-aMOeaRE FRaYies
al so possi lare.fodetampie,dB0-1 b it bé epprepiatad that Hidl slectiiegily qondudting pafticles
the parti Clngs, aigt B 85086 YithS @bMEHr hBtaPEREE 28RRketaPinal ARGNSH BE Drdsht B
usi ng di ffer@nt E%rgtl cle diameters. For exanple, particles with a
mean parti FPEY fjé?mbf nore than 1 pmnay be m xed with

nanopartfi cl es having a nmean particle dianmeter of |less than 100 nm
5Th|e sur f agendf twoh® nedre ekiferaraInhatale @psitecibint enepalettiicalip Tonayctibe pprtioles iaid
at least p , .

or or gani & CRATY et By Bl Ay bARS: RIS RIS SCRRNAS cftiaretpha e
be appreci MUYS 1FHatSAGHED frapy Hecaory ©oRigting o @lysaipym c FbET neRPP&l s BCRL
coat ed wi t titemiumetpddtinom areti@dlladivimde. The netal may |i kewi se be present
in partky oxidized form 10 Wien two or nore different netals are to
formthe el ectrically, conductiv articles, this can be dane b ans
of a i xt ufPWHe et Bleriali condich® Rarfieles Kan,2I5e SPRPHSR A iR Pib and 2
met al s ar e ssedrsbneld!, fir which hasgyihe spcashvbiat ismgessht altherdfartirgf agiallgewith the
copper, ni Gk lmetd(ick 3Ré BPMoRd athbNMBladd)dr Pl digsliisany cdidudaveyfticled Bemprise

el ectricall particles may also conprise a first netal and
a second ﬁ@%ﬁ%?"'ﬁ%ﬂ?&gh case the second netal is present in the form

of an &loy with the first netal or one or nore other nmetals, or the
el ectrical iy adeitichles itve splatidncbietheceleqiri¢asle donductive fraariands, ahé shispe 20the
In additi O'baﬁBEetst}%s%‘?\l iffln@d oRfind Br%g@rltiEQBf ieaid ré?@rp%tdogﬁrhg. With regard
particles, the shape of the particles has, an I &écr.ené‘e o'{1 the
properti es % ARARS: SPRELIUSVaARDIS KNoYR PGossAPIiES Bgip 1t 8re Pessdiigplhe
nuner ous vahapnobthketretricaty toreisetiskpdriides nay! foe esartples e pusdan Lyindiea,
s haloeI 9k t @ﬁt@bﬁ%bble ¥ Izsgh&mf Ullfhte'{o‘e\!%ﬁﬁéfeé bikdRs cﬁﬁ&jtutteﬁae@%mh@pesb%m
acicular, cylindric pl at el et - shaped or, spherical . ese
Serticre st el oripe oR bR TYR S SRERUES FRBRIGT ean FHGRE 1p g groater
shape, for oslesspl degiee.aForesxamples fdrgnieishened varticleaprel@vieal deviajiog from the

greater or idR§s4 sphe8ER hafih tBXadméR of tHeQRrb&int flvapath. particles are a
real deviation fromthe idealized spherical shape in the context of

the present_invention. 30The electrically conductive particles with
var i ousOparttecelactdpallyccondpgtiveoparicles rithy varipys| RaTide shRRPS @& CarBerefily
el ectri cal layaitaieduct i ve particles are used, the individual mxture

When mixtures of electrically conductive particles are used, the individual mixture
components may also possess different particle shapes and/or particle sizes. It is also

35 possible to use mixtures of only one type of electrically conductive particles with
different particle sizes and/or particle shapes. In the case of different particle shapes
and/or particle sizes, preference is likewise given to the metals aluminum, silver,
copper, nickel, titanium, platinum and palladium, and also carbon.

40  When mixtures of particle shapes are used, preference is given to mixtures of spherical
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conponents may al so possess different particle shapes and/or particle

sizes. It is also 35 possible to use mxtures of only one type of
electrically conductive particles with Bifferent particle sizes

ang; or par Faﬁ.b@s ShePBRiteldiBhbpEd %ﬁﬁ@ie@f |rdlohée:,rr@cmd.rﬁémt kil &aﬁwe@hencm
and/ or par

Wi se qi

alunt o S0 EpioRS e PR LGB R AL pRERE Sl BT Kl o
and al so caihspacomelrivhdn aniakenatbs @ﬂb%m?mfcﬁé‘eélﬁ%iﬁé‘é?fd%aém%‘eﬁi@ combined
pr ef er encewith p@itslersHapedukiitids paticiepheri cal B08/ 0255PC  PF
00000609451Kai 6 parti cles with platel et-shaped particles. In one
enbodi ment, for exa spherical silver particles are used

pl at el et - sﬁépﬂé@a@){ Idggf'e%épt)‘{%lt@% elgclically egf %’GH"epa‘?rt“F'E? candie @ to the
geonet ri esdisparsan iakitesiomabf their polvdeisnBoth papdeess, |fcraéxas1dla/m|etqmaow<derb,@e

are combi r‘@gmmohhcc%ﬁtaﬁ:ka‘?t réﬁtﬁﬁ?%nﬁl IR 'E‘é”bi?ﬁh&éd:le§§ll By Ar‘ﬁeﬁrllsr eadyiown
detail ed above

ctrlca nducti.ve artlc
he i Sper BAERSSER. Kranstanom bt estiie sinenli e fﬁm@#@m g SittinS
exanpl &0 mephinepdweltsr o, byaledudiomed ﬁnmm@fi@r for expon'e by meeanget hedrogen,
produced eagishyayRy dm@m@ O oMY, BERRIS o chBing Msdiarfeeeinple gases or

el ectrol yt| %Begegm#ehe@. OLNEAST! ER! AN 0ol 9 39 180Rid0 cPnora

metal salté uct oXi di C exa

of hydr ogeRXidps M?ﬁﬁb@?‘ﬂ?%@f jretreieged mﬁttcgq sz Fan a@@&@cwrapwdlbm%mdmg
cool i ng nedbarsef roetaepandare rgEsiasillofor wadngsle, iPsafabiccioctnid purgpseen to gas
and watgr jetting, and to the reduction of netal oxides. Metal

owders of the preferred particle size can also b ared b _
ISrl ndi ng cgﬁ}@éfsrh"@?gl e'ﬁﬁt\aﬂ%\ys condustiys Rarigles tcgp E? t@ﬁle‘?sb%lﬂpf‘@[ﬁeg

for this puompditmns ib5thel prephreatiors lpapeeds edreloe obtsinddy sdseduentiyviey mechanical
particles %Qtn%tqsm%aﬁ{dléeﬂ/#é/atﬁl@hi iMazstitle@ @AMl ons in the
preparation process or be obtained subsequently by mechani cal
treatment, for exanple by treatnment in a stirred ball mll. 20Based
on the2fot Baserpgthe wlal weighyof e df@dtqoﬁ@ng ttihrepivPepion of gleckially conductive

el ectri cal byrticesdsipt thy @any ftdre 12630 198% Iy Whight. asngefefrn:earma@ bioh® 8omibyit of

ht. A o
vt ot BIELEERPADNE Aud e SR 50 Sl SRLBAAREN AR pon
the dried EbHEdEI cOB®g t abl e matrix materials are, for exarrpl e
bi nders with an anchor group having pignent affinity, natural and

synt hepic @ﬂ‘té(ﬁ@rrﬁalﬁgg'n%ﬁé{gaéﬂev?& Eﬁfrﬁﬁ@f b[nﬂéltsuﬁvﬁﬁ arr?%h&?or up havmg

synthetic resins erivatives there nat rubb
" Ubber . pr BEHSHE aMGY TR LA DGR PEest S0 GELYV R TEFSA Y ept toeins
and the | i laed symbsts reaiyis -andulerivadives thareof, bauchesbbernlsyythetic pibpsi, ezdieips,

curing, fobelﬁ)@me@lv&i\fes%*ylh?%nd rn@ﬂdr?ﬁw'gQﬂs aHd tdike! These may but need not -
30t enper at urin Il X mater]lor

efer r
ol yrer - m SEaraisa gk iy PO ot BRI o PRl TEling o
(acryl 8Ri t temeerditraeiEge- st yrene); ASA 35
(acrylonitrile-styrene-acrylate); acrylated acryl ates; al kyd resins;
al kyl vi nyl rs, in particular
et hyl ene- ey pichal ¥ pRER RARAR & O EREERL . 7\ Poyi
acetate; al kyl ene-vinyl chloride copolyners; am no resins; aldehyde
resi ns and Fogthane prefsires as celttiuhnasaiahack ABBI (abmytoeltlde-rbutmianﬂesyremej ASA
particdkar ( 5%&@&@%%%%@)3%@%5 UL Q518te8S hRYE reSHEN aRSIvinGl hediaes;

acetates

40pr opi onaflyles eeswrfwl BiGeoPAYBETS: 4} BYLGU PP TMeneivEY AR BNYERAVY!

at e; acetate, butylene-vinyl acetate; alkylene-vinyl chloride copolymers; amino resins;
aldehyde resins and ketone resins; cellulose and cellulose derivatives, in particular

hydroxyalkylcellulose, cellulose esters, such as cellulose acetates, cellulose
40 propionates, cellulose butyrates, carboxyalkylcelluloses, cellulose nitrate;
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B08/ 0255PC PF 0000060945/ Kai 7 ethyl cellul ose, nethylcellul ose,

epoxy acryl ates; epoxy resins; nodified epoxy resins, e.g.
bi functi onal or polyfunctlonal bi sphenol A or bi sphenol F resins,

epoxy- nOVO'e?rﬁ;ldéﬁ*L%ébS m&ﬁgﬂéﬂllﬂ%&@de&ﬁ?&)&rﬁﬁéé r@oxw@éw@mm%l e?pcﬁ‘(PQééﬁns
resins; ali phaqtl C

S iR S ERE Y, B ASord] Ky & BEbRpnd Y rhae gRory-novolac
(t r anspar engsimBOrooimpicdsenayy €3I, atyeloghihady ;epasy sedinte afipkgtissspoxuiresies,
anhydri de ggRRicY BBEERS, ViRl fbaﬁefryl athoRheAoiNE alcid UBRMYmersY RydBEArBon resins;

rubber; C h ll\ﬁ)}{lé a%gpérgﬁtbﬁé§ é: PH&R{#}a&rﬁ%’t ‘%ﬁltSL Qﬁ‘%]grﬁlnlesrggb ?T(faieig gﬂ H)?C;rfdg

resins; esi
pol ysul fon§§90'$695§emﬁ3130@!ﬂf¢%ﬁé%”a'gﬁ'dﬂb}?érﬁya%t'c %)P?i ﬁh'@@%ated rUbber ”a’f“fa'
pol ybut yl emesitisereghd; etleidce (heBdlc; rapipky palybsiaat eoljéster msamplsach as phenyl

Makr ol on(r g {e %'él ypﬁ:ﬁ s’ﬁ‘@n é ﬁ/@fﬁ%ﬁ’ sulf E%yéﬁ“o%@ Hﬁésheffolybutylene

acryl ates 0

ot haor y1 atde ?ﬁé E’%?EP ;%?}@% rAmPRRARKrOE? o SRy AG) pRsyester
pol yvi ngl (aommemdsolyetherpaarotrylaiai‘» amobetwiﬁnaylpmlmier@dhpmes Rudymethyl
gopgloy;re; fgne%\%art iatlﬁt) WMM%?/Llp@F}/SHQ{%neaQQIdél am@he%;ésyﬁﬂeﬁéyrrprﬁ pbiyvinyl

| | V.1

apDr oPr i At eoRBbiu I arteu Kagfol hhE byl SIS copBiK Brkic, paiyiny
pol yvi nyl  a¢8taies pyd alsesheinePnobimess. nwpnmrmﬁ:iawg&yefydrqw@dlnﬂwww alpepol,
asI di sper sipeivinAngcadhis Opdipghyl Lepddsy rmily&mywhym?psj pbiggingngthers, polyvinyl
(0] st en r e

Pon i miBet oot ST RiPol KRINIARReS (TRBoTRRY A febrion, and alsp their
with i socy&ﬂa@fﬁ@erspapgva%i@l@ér@daw yiwene COEW@%P&&@WF@ %B%ﬂ*‘“?%%‘f?d
st yr ene- buadbemepasit-cakiifiedp blymestisangs ounceosslipies Bteyossiinker (Wit isscyanates;
b e Xy oA T adfatds: 3ty f@i’;ﬂ?@ B Eobdymet? BRALR Badibng blook
estor | esi ﬁoewersgﬁarmme MRS P (gt BRAPPE) K-Rpsti &l BECS
t wo or 20or ergdehy,neg.scaseain; 55 wiaviee résir, ignmeeimida-irrzinatesin 37), Bangiveesder

parti cul arzl\!_;é!swr@fifrar @Qteaspdm:thbh%erﬁ‘@bﬁfe‘r QAP?EP MiGILYdsAbeSuo &Cﬁ%}eab@lymers
resins, ce

lves S as cel lul ose ethers,
met hyl cel | gﬁgg@geovgfﬁg,mg@ Baat e“%r cel lul ose esters,
met hacryl ates, nethacrylate resins, nelam ne and am no resins,
pol yal kyl emmawlparmmha@ PRIENGH keSmagix Mathral efle eRANNtcESScAMte resins,

pol yvi le %%hﬁéﬁ% de?ﬁgmls's%cqa G2 'c@@a?sw%oétx&@eé gaTQl%fh'y c?fﬂ‘lll%s%%t 8{h§lcelluloses or

pol yvi Nyl - ace vin ace
pol yst yr en@§””'?ﬁ?| ?%tﬁgﬁ éﬁ@thew@r%ﬁm@ha%ﬁsﬁsf%%éﬂ@ Mifleafed amigg resins,
st yr ene- butpalyaikpiends, opslyimiges| yepexsy , regihky heifiedi aydxyacesiral gyl \stimrk,
chloride Cgﬁ@héﬁgerrésmsoop%l W’gﬁ'n%ﬁes a{;’b@ %éété% th8 mﬁ%@é‘t'abé”eﬁwréyl 05@&9@5

on the tot coa nic

gf;ic 08 E ortion
b ndor conBBuAY SRS kPG 6 0IR EViEES g KOOhTREIS SBSMS T ACLIates
pr ef er 801 y styrene-iQutadiens 430613 Scapplymerg halkylroewingl efcetadds yaridr omy0. ehierigle

35% by wei gBpolyhB®@, E’él?&?ﬁlﬁéé QUMJGERREP EASbIfGsel ectrical |y conductive
particles may additionally conprise a glass frit. The proportion of

glass frit, based on the dry coatin is preferably in the range from
0.1 to 15%B@§ed\mng¥me topl efedgd rafi el v iogating theryendriemod s> prgangobinger
40 wei ght aBehpomdrf idireh @r@EbYE0EMbY Weighamae prapentich it Prefdtably fori Qhtto 45%

The gl ags %%%agh?,rméﬁéeprﬁgﬁibﬂ%ﬁo?ﬁg.s Bas90RPREGRAS Kai 8

The dispersion comprising the electrically conductive particles may additionally
comprise a glass frit. The propotrtion of glass frit, based on the dry coating, is preferably
in the range from 0.1 to 15% by weight, preferentially in the range from 0.5 to 10% by
40  weight and more preferably in the range from 1 to 5% by weight. The glass used for the
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glass frit has a sof tent ng point which is generally wthin the range

from450 to 550C. The glass frit added to the dispersion may conprise
al kali nmetal oxides, for exanple Na20, K20, L| 20, alkaline earth

met al OXI d f Q Wik heso ielsaée.
et al 9 d8fss FARRERAIL AL G 5SIACRl SR 1 pch oty BeEplc
Ag0 or W)3 The oxi des may each be pr esent in the glass frit

i ndi vi dual The @iasasfnaadﬁe)dttnrtbe dfspemmnomayrspmpise disgli maia roxidee, for enpngle

oxi des ar e:\lag@sre %me@ HE@n hitdl BRidgs 6¥§18e>fefnhﬁle | SRS, S@0orBath, NG

;SE,IS e éﬂbey% @8%35# %’ies L= %?@@ﬁ’i“&éﬁ @%Zﬁ@u& 2ng° SPpp t%\%(s)

and the mapr srabe pKiges maytea@h bapresent inghe glage it Ir@v'@aﬁbp(@m mixture of
m xture nawv@dﬂmbtmeddsymna\ddedm dbhigeghirs peestindas aimixtafediiind @lass frit,

establ i sh th d 4irB0khY ré’t dtihe B gw tElEc}e S‘(’)‘%S&udié suitable for the

particul ar "a I cation”pr 0CesS ents ‘are, for exanple,
aliphatic and aromatic hydrocar bons (for exanple n-octane,
cycl oheégané oidertiol berable Xy lapplg) the adismdnsibs (ohgrisiegatip| @ectatdlignainductive

et hanol , 1ppKieRENMG the- rHét‘PiR@ﬂé’tlenaI]{o tﬁHt@a‘?ﬁHr aZsdhihaBpla scﬂ\FBHt mlxture may

| cohol al |

or Sﬁyf’e%e Eﬁé)ﬁ@?aﬁ"v i S0 30 diaberor M CGE8L ko SRR T ke, o e
acet ate, etlispersimnerhictels spitapy for drepartieylatappiitatian grevees. Suitgbligtsplvents are,
acet at e, It sRRH@RYle, affiadt and arotndtic E:ﬁl’dﬁﬁitf&a)ﬁél'(fbr x4k @MY, cyclohexane,
nmonol s u 0

i hox%u X gcﬂx?%n%) xw%ﬁm%’ébéoﬁ&ggg e§ar§1 @r rBSt’ﬁQH& Sth%goln?;o@%%@f %O&BBAnol 1-
et hyl benzeﬁéta”Plsgﬂ}UG%\? B‘éﬁ’ié‘ﬁ BQ‘N Y‘i‘;ﬂcy%‘%ﬂhmstﬁ&‘??la&%ﬂc?%lethwene glycol,
al kyl gl ycobrapgrehat gigcd,f asopexaimiyech wiiy glsyee| (forcadaaipts ity | atiegity, cethyl
acetat e, p%@?ﬁé{ee’}ﬁ'oﬁ)hy&&!t HEthbér\ £bRE oa%% 1t ‘3% etafd! G}Q@ér f&e‘?&i@ob 12,4-

di glycol d ers
gl ycol di afrmtxléltih%%maﬂ‘? Q! opﬁ“‘@%“ W’E?(S‘F , noﬂ%‘é’fykyla%,"’lrﬁ’iﬁr i gleif%'BPle

al kyl 26 enfethoxgpepatds, melhpxybpigdneh e etioygobpanioky | albstlibmrrzea%t(a:nre example
di oxane, dipiypRUL&RE @-dﬂ‘&@lbé‘ﬂgmﬁt hh@fy%i @, e&diyb.@@eouglamwlyc@n@c@m@r @or

DBE (di b t

Dot éh'yd?ikﬁ?ﬁﬁ'feBg%ﬁgyr@ngc%ﬂ{%%uaﬁé‘ Sf?ﬂyfi%%teg|py%fayﬁeneepl¥9?'e methy g
acet at e, eﬂﬁﬁ_’ffﬂ@&»e dacptase dlaveehyfiglysele dialied eelbprs, | dislyerle snqrioglkyl  ethers,
exanpl e butipted 0@?60[ d@mrw:‘eréf@bmw@ﬁ@lgeyoacma@m 12ethuisaineol alkyl
‘(3%\’/"3 :3%?5 aglg{?n% %{‘E% y%BPalﬁgﬂ’%o der 5{55 !{%&gné S&ig}éwévéaﬁé?&eand
met hyl ene @W&%Idfeg@é%& glycolenf yathaverdpE ((@P"#%Bsfe t gfherspfgr 2xampgl gthyl
pyrroli doneﬂwe(f mtraaycanﬂuk@)Newtehyl chiorjalgt retityilah@n glycolp etipydrnenglyepl yaetgte,

propyl ene gy @aéh?eolﬁ QR defdi %@{QIP c%es r%ﬁrglembl).!(t[yrolactone), ketones

b phat .yLokaﬁgg B GRSk iR S R SaoNS dreiDH Y Seihas (K. methy
exanpl 80t ergobniybl Retor85 (MABIEY), adidlethyityeolesmefhyiene chloride.e rodthylbress eglycol,

i0| vents. I Fﬁeﬂiﬁérfeegiy&ma\ééﬁte? rﬁétﬁylﬁih ﬁo(fﬁétaexﬁefmc%s%l)hgﬂf&hdones (for
pr opano

for e
b homo oy opxABPe RERBLY P B}Sréﬂ@P?‘ébu‘?rﬁPg%’(& 8 T BrryRpey eaiphete, carbon
but yr ol act é@chigrige. tekineli MR otbrerane, (THRY @/r@mamhbv@mpwpn%@wéwtures
40di propy| afghagit yatocdibahk vhd ehikierss, atopsiRpyibesterpghys ¢tbr BRAMGE Katbineol),

ether s ggestef a%%xt'?rpe%/ Q%J‘ééﬁﬁnPFé of MRAAAAARTKal 9 exanpl e et hyl

acet ate, but ‘% acetate ol" acetate, dibutyl glycol acetate,
di gl ycol aIkyI et her acetates dlpropylene gl ycol al kyl ether
acet ates, DBEerrpd eqﬂyérﬁmaregdifymmzlis ﬁmmmpm hman@pebaipanol 2-propanol, butanol),

2’2’4'”'”?%3(} L3nDEn ey oRFH BT IRAAGVA,
Loty one EtLRo) Sl brackaey ke A ° n% ?fséuc%@w »zf\éq Cht s

exanpl éOacdtpamel ensetlygdl dintyll ethetsormpropﬁehgllglycwbmmrwlaimbtemﬁes esters (for
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10l n the case o iquid matrix materials, the particular viscosity

can alternatively al so be established via the tenperature in the
course of application, or via a conbina®ion of solvent and

tenperat ur gxample etfiflCadbiSBE bBiyP hcBRYe, f BlityINEI A ORRALE € dbullil YIRDS aBktate,

conponent. .Ihi s si,sts of .one.or 15nmore dispersants.. In REEN

al | disper QQR/F%[ ?ﬁﬁqweér%e%ﬁ%ﬁm?'&f@@%&%'y% iaﬁ&gat?’fh abalesy péFbﬁ}oﬁgghe
i n di sper spynd meidylaetbed esetpieh &R Hrineibyips3-aentapedielrraoraisababrraie), ethers
Preferred gbspeingsotdirahl@ofiliad, aid:ants polyhgdticf lesimind suthxdsugigssrolf ethylene

o] el ] . T 81cd : |
ot o & aRE4pisREhE ey, AERRANE BlEorckoBREk 8K Bl SLEAE it cthy
"Encycl opeleiandf ’P%my'néﬁo%wer{f@@nﬁndcﬁwﬁﬁ%%&ﬁﬁ",hy§T°°9W%B§ gogo fEample
(1966), vobumehesanpagtyl dbbizdre, SdBenandyleme), BianiasindR-Rabljdome] setéomnd

and E”“'“ﬂﬂxt?r%égﬁ%?ééfi" editors: P. Lovell and M El-Asser, Verlag
Wley & Sons (1997), pages 224 to 226. However, it is also possible

to use, as dispersants, polyners which have anchor groups with

25pi g t |_ni ar Shei || Mal ;

di sper <ant mn&*g%és%@%‘ﬁ R PR OREE A B o ool 81 el oo e
in the rang8lePhirf oigthe: MpGHRtY? =méhaﬁ3vf3?r9é PPEEIPE Ynv'e & (HHRIEI S
fromO0. 1 teol2&¥doy tsvwepghture.nore preferably fromO0.2 to 10% by wei ght.
30 In addition, it is possible to use further additives such as

t hi xotropi ¢, agents, for ex le silic silicates, f ex |

aer 0sol s onBAIPSRIILERY ST GaRPESS A deaRieant ©InRrE ThRE R B e
f or exahpl exgsetigaensgitsc aci d, pol yur et hanes, hydrogenated castor oil,
dyes, fatty acids, fatty acid am des, plasticizers, wetting agents,
def oamers, lrJ| g)%%sélgn%ﬁ ’disin%gs%%'tscﬁ/ﬂ[}hsarecﬁn&?\ﬁll {on{?\%rsé’skmggtif? 'tﬂ% Fdrf?o?rtﬁe in
conpl exi ng agent’s,” waxes, pi gnment's, conductive polyner partjcles.

The pr opor CisBarsiMstang 4rﬁlqe§9r?%ﬁ’d‘"éh@iipf'ﬂ/§“@6€?rﬁ6‘%@‘% Ffiﬁ@g'ﬁd SHipPEFRaNts are
total wei gBurfadtarither sirfactmatibiges Sopeefgr@hiynit r atiodic Gimprotd@%r mpnionic
vel ght onFULLARLAME CIERBARS ahd Bhithlk 'sHrikétas 400 ladrigRis Ry ‘é‘%ﬂEﬁe in

particu ) erence. to from0.3 to 20% wel . 8/ 0 F

0000060945 1RaGycipgedif of h@'VWé?P'PP%%?W%?%%gHB%8¥ ) t}%% ‘E%&Péi%&"ﬁ me S,

di sper si on paged &6 adtd, @nddo "nouispaf Palwhergatign and Emulsion Polymers”, editors:
P. Lovell and M. El-Asser, Verlag Wiley & Sons (1997), pages 224 to 226. However, it
is also possible to use, as dispersants, polymers which have anchor groups with

25  pigment affinity and are known to those skilled in the art.

The dispersant may, based on the total weight of the dispersion, be used in the range
from 0.01 to 50% by weight. The proportion is preferably from 0.1 to 25% by weight,
more preferably from 0.2 to 10% by weight.
30
In addition, it is possible to use further additives such as thixotropic agents, for example
silica, silicates, for example aerosols or bentonites, or organic thixotropic agents and
thickeners, for example polyacrylic acid, polyurethanes, hydrogenated castor oil, dyes,
fatty acids, fatty acid amides, plasticizers, wetting agents, defoamers, lubricants,
35 desiccants, crosslinkers, photoinitiators, complexing agents, waxes, pigments,
condugctive polymer particles.

The proportion of the filler and additive component based on the total weight of the dry
coating is preferably from 0.01 to 50% by weight. Further preference is given to from
40 0.1 to 30% by weight, particular preference to from 0.3 to 20% by weight.
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absorb the energy of the energy source, for exanple of the |aser,

absorbents can be added to the dispersion. According to the |aser
beam source used, it may be necessary ®to select different
absorbents or else m xtures of absorbents which effectively absorb

t he | aser n. The a sorben i.s.either adde t he dispersio
or an adi 17 5h Aot Baly SraRdiE pRRHes 15 HPFTRPE R o pr 6 ed PRES Ry
absor bent pbsappng edenge ohdhenenaigy seiree.dpr axpmple of dieslpeers pbsprognis care be
latter casaddédi® tReasP¥rsiod. ARBRIIRGEh thetalct Wedrh sbliee absdihapbe heéytesary

and 1 ags! & Lago! rd i ISRERR! Gy phiSr) QOB e st} aBlG

absor bent s
of the | asée REGerasifgin. T*&a@%qrawys siinesidecaipdhalsisere o ahiAdAtonal
have a hi gbeperater ppscaptiannlatyére whishr comprises eitie astesorbrent tie dppigk betneee the

VI'S regi on Qfiel Qﬁ?qhg%g eggsagﬁ% lifie %?tc%w theUsTr @P%ows%%e% RESly in the

sui t abl e especi a e.radl at|
sol i d- 15 ebsatniburandtarsetarth bosiaiaeh aeBetnd TheRCrer o

di ode l@sers. Exanpl es of suitable absorbents for the |aser radiation
2; S d?/gs \rfl\/{sﬁﬁabzaaﬁwrﬁeergé mg@ey rédhtfoh@xak/é'farrﬁgreébsﬁ)ﬁﬁ@hr’mher rRgioArds tﬁeq?selr
comp! exaysave8if kSRl e <R SPoRERs BT E%G ) 10N SPGB0l e

addi tion, §@1’ﬂt intsared 296 &t terergeswave Yo @@W%Ofﬂhgﬁtﬁﬁt@ma%ﬁﬁ@cﬁ%ﬂﬂyﬂ Such
i ntensivel ﬁb@cﬂb@ﬂit@&hr@ ROitA}A eSpauiyrEnt absbutsihg ase edvianioh umnomsgunamwer rs0lid-
oXl desqg: r Q%t@igs fs Edeé’x%?% NG AR08, 'aﬁ% GG 1 o‘?r'i ﬂS{ Qode é%%r@ pfes of

car bon enes or carbon nano articu arly

sui t abl e aﬁg‘éﬂb?féﬁg§°FP8'Ft5| éléé'i'e 13581 dedighiera e ﬂﬂ%l“‘gf‘"&] absth tnglynin th
types and fnfraedd/ speatiatl eehyidrarfoh axamplb epteiiededydsinéd, aSihthalotygaines, alyanines,
from 0.005 h@uoggs/%%fal‘%%hﬁaibtx o%s %&%ﬁ%@%ﬁﬁ@&eﬁé‘é%@'pﬁ&o&ﬂ@mﬂ@dy@@t of the

electrlcally conducti ve particles in the di spersion are used
Preference is given to using 30 fromO0.01 to 15% by wei ght of
absor béft s lraaddlmn tsuiapleabperbenis @re énorgrniss Piggieniso aemecially dnteasiydty colored

Wle' ght of I Tﬁlﬁ I@ner@@%@& b8 @eshiuensrides kde o)ei@bgh*fl_orpfaxiﬁbehydrat?s or
el ectrica ndugt i i r

the absor be%tb%ﬂdﬂefé% g DAL LR, LB TR, e BB by Ragon
accor di ng N8"9tHRESHr opert i es of the dispersion |ayer desired in each
case. In this connection, the person skilled in the art will also

take ipko @%ﬁ%i&tﬂx%ﬂﬁéblé Qﬁscﬁ‘gérﬂé lﬂfrrlé&rqgéﬁﬁﬁod B! fh'w%@F&wH%& cRIBloX t;'}dé% and

speed and e di sper nmeans’ of
t he | aser, ?'B%'V da'r%es '%'ith%'"r““bp@ﬁgf)f"fleeé-a%ﬁor exarrpl e the ad%e& on of the

di spersion on the carrier, the hardening or the el ectrol ess

coat abi | i t y, gBeérlr, fﬂ)@?b%ﬁrtgcm i\l{él%ﬁv‘[ & adsbmeptebidddcat ke Weigh'{ Of the
conducti ve e_case of

O L el Brm FvkOBR Porioie B garara iR et e alEs Sefertloaing

of 30 from O 0110 15% by welght of absorbents and particular preference to using from 0.1
to 10% by weight of absorbents, based in each case on the weight of the electrically
conductive particles in the dispersion.

The amount of the absorbent added is selected by the person skilled in the art
35 according to the properties of the dispersion layer desired in each case. In this

connection, the person skilled in the art will also take into account that the absorbents

added influence not only the speed and efficiency of the transfer of the dispersion by

means of the laser, but also other properties, for example the adhesion of the

dispersion on the carrier, the hardening or the electroless coatability and/or
40  electrocoatability of the electrically conductive layer.
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t he absorbent and a thermally stable, if appropriate crosslinked

material, such that it is not itself deconposed under the action of
the laser light. In order to bring aboutl! 5 effective conversion of

| ight energy to thermal energy and to achi eve poor thernmal conduction
into the electrically conductive |layer he absorpt.ion | ayer 0
i g S g At
hi gh concefftg atsogienhitithadberagle piasley if appopriptegressiniegynaatenzl ogiehtthaidt is
fﬁr eﬁanp{)aot ecipdbesnguseti curidee tiaractiar of S bl agmonneionﬁérattoi birgy about
t he absgr o) r -

prefer agl y%ﬁ %%%95%)&9 %@@Qtﬁf@@“\ﬁ%ﬁ%@%fﬂéﬁ"eﬂe@g} mﬂéégﬁog?lg/ﬂi%eq Q@i@gﬁ)&'
transfer aCpBYcHioningt heriedicely PAnAiRtveBresy IS hgotmian &vee shquidps grplied
conduct i ve vparthingl asl tenabsdepandhagd ba drésent &5 erveus bigh axedéantratiore without
material fLapub Clirdeli®y G Ayl d18SerB&ESNoP REMBRtheD8dRHARIN &A1 1R Chffer.

on the side coated with the I5dispersion or on the opposite side.l,
The di sper SUGRL FPnedmai B! T GLorare 3T BReePPLOT BYRER S 4oty b T PN
of t he 10wo weight axsefetalni faome §0 tTBEthyayeigidr of the fractions of the

di spersion fromthe carrier to the substrate can be carried out

ei ther on i . i o | 1S cas ; o
Tnvol ve.tha es et Rieh 18 e o bBnbdh 3 e of R SEPRSGR offising the
successi velelechicaly sendupihie rarkisipt 6an.lepanding ©oUuEe yaser §RehaR¥osihgesals(al
usi ng two rasewhisiothecasricmas baon paducet, be applabeittdet bn tHeesidh sgzesdwitnthe

In ord t Qid M HianbSidRPOFSLRLEA 9 i
ST | D U AL o gk TP S
accordi ng 6 FeMeAAHRAR PLRE WHBMACESHE B Sof t he di spersion fromthe

carrier to the substrate is preceded by applying the dispersion to

the carri efrhethRseRPRl tHeatdc@bnd 8f BbfRferibn freh tAX 2BRIeR to I AbSPALICAA be
process known. t.o t

hose skilled in.the. art, i tabl oatin r. S
are, for efﬁﬂ'ﬁldequtt (‘?gi?ri %g?nesﬁ'gﬁ Of WO :?_t?%ﬁ'u_itnttggncaég’sf'feﬁ&nste{)?’]a&r'%&‘?& frié
coati ng0 spweadideny belngi reaiadt Wiy, ther distarsign SsCasaively, odi Ppe.néproexaniae,
like. Al tesmadiaviebysly frée bdirsHessshyousimPmerlhsdriguiche agt eed targaklcapated with
conducti Veti?@&i‘éﬂ)ézr!siﬁﬁ is printed onto the carrier by any desired
printing process. e printing process by which the dispersionis
printed on is, for exanple, a roller or arc printing process, for
exanpl e schrerjer tnihcregse theaveduetivity itd pogsibid toxsg mapaitanpmendsengource.
| etterpgess printing, pad printing, 35inkjet printing, offset
printing or magnetographi.c printin rocesses. wever . any further
brinting. piBeCaoHHoRRIDTYMEHLR NS RICPERAIaR GRboARE Mentqre e felifed of the
I n a pref edispdrsinrbivetinteacarriehto thespiostsatoris ipseosded dy iapdlyimgdhe dispersion to
har dened ceppkgtigl YreNaggiBatcdl isi dfecteBUtordidahple, toyad ebaingeprobdsst krown to

chet e Sl B4, b0k IR Bireckls HECHD L R, L3 &
B08/ 0298pCcurtain casiing, roller coating, spreading, knifecoating, brushing, spraying, dipping or
the like. Alternatively, the dispersion comprising the electrically conductive particles is
printed onto the carrier by any desired printing process. The printing process by which
the dispersion is printed on is, for example, a roller or arc printing process, for example
screenprinting, gravure printing, flexographic printing, letterpress printing, pad printing,
35 inkjet printing, offset printing or magnetographic printing processes. However, any

further priniing process known to those skilled in the art is also usable.

In a preferred embodiment, the dispersion is not dried and/or hardened completely on
the carrier, but rather transferred to the substrate in the wet state. This enables, for
40 example, the use of a continuous printing unit, in which the dispersion on the carrier
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PF 0000060945/ Ka? 12 céarll be renewed constantly. This process reginme

allows a very high productivity to be achieved. Printing units which
can be replenished continuously with ink are known to those skilled

in the art cof Q& 1EXABY SorlstAlY. DRidodteS2rdftie aldwOb 98Fy figh BFRNBR ity to be

particles frams nmenting out, of the di spersio it is.preferred
Phen the® dPCEYET BrHS ubf P %an BRqeBTSIeE e oty Rf ik 8 vy to
reservoi r Vwseekilpéfrothe dseiforgexapple feem tE-ARE 245 8y ordentogpidiarit patticies
L\; pr teL er { @dn @édtimﬁﬁt&@:céfhhjmné ditbefsith, Wi is GR&fefr¥d @fhehBe GispRASIGH RNstirred
en [ [ . .reservoir ve n i el
is pr esgnt 2(@% gLé'HB%%\’?' ' SF ign " f'na r.aeg%rr"g é’?%%&jb_éefﬁ{%%'ﬁ%é@g? ﬁée&%é}ra ?ﬁleg‘p :
i s confi gureditians ihiscygiarieddas eplablishiient Bt the vigepsity Qﬁéﬁ%idléﬁ%rsparwﬁ%the
parti cul ar idrageaturadithé raservoirtviesdel irswinitly &, dipatsiexanmpesent var be controlied.
internal transport rollers. Alternatively, it is possible to design
the carrier as a cylinder, the cylinder being npovable by nmeanps of = .
i nternal t #rhﬁs%ieayeﬂo?m%?%maret REMar i, SA R0 S V. Corfugtis, Pplbhicg is
t hen codat edranspehnenther e ppdicslaoiaseomgiatisn, nghitthis nedvedt forr esdrhple, with internal

C(Iz'nldrcy Yetrtﬁﬁéﬁd.rlchﬂéﬁs. fpErRRedR! i€is BYssblPtORER/NKAOWMA LR dsh8@S§linder, the
skilled in

art. for le with roler .or a roller. syste

From a r ec8V5et boinggvabls Wlmea™s herfrag deofeni® ety Stsho Syl
of the rol [Tee agfriasfis tihrn eeatee with\ibe alifspesgiers coppiisieg dies plepsicaly emdeetive
i's appli edpheiclBefof 8%dmes, byNDpresEs kndfvntib ehosalskiled inRBS hrtf Beexmailé Agh a
roller (3pphies o o Wikr 3ban P el Aok AREel i filleh FRY blsBlroiohfle Qrdint
to transfer_the dispersion to the substrate, the I aser beam source 1s
arranged i fotafieniohifes joler &rof theerodemviskaiy irkep ephe Hisprsionviish isqgelied to
To transf etthe @iri¢rhbloderspetrd ittencartiérepasathercobtegmoller dppéesa dullearta dispersion
theret o ni/2Y Rfr@TAmec Wkt (b Hanelr BG4 ol RBE A @8 ipsor boar
Substr o e SPUERAS arRase inyike ooy oh SCTHBUaH pelh & Gie aylingey TS transter
printi 8§ uthe disgergioscihedleskr Hagim isxianysag ontp tDEdiapgraiodday BndTHwough the
Slihs pfr si on chsiek Wﬂt’bﬁfi@Ertéﬁébare%rﬁrth@é@?ﬁlt@%hebﬁs%@ﬁﬁbﬂQn@ftrahé‘.l‘@rsetﬂ@rcﬂkéeﬁglon to

e | aser eam.a e r . V. r 1N e | rsL.o ,
Vit ue of %Lf?éf@%sa‘*@a%%fieeat iHEAB Ak CRBgls, ShahE RN Bogien
The di sper &réamRlec i PE-Mdf 02 %%Ff’@rd*%@wl%ﬁntf&ﬁ@feérﬁgrfﬁéﬁxﬁwiﬁw virtue of
s]thbsL rat Ie tRNelRgy oLibie taden bearn ex leagDRArtiy gvaoefing the dispy@tontandaynesise of
of the e . . . .
oUbstr e fie a2 BUMAIE UHIP[drE (ARG itorg bt FACEEBLra Wi fo not
pref er abl y "NETRITRC A Y CariRge TB%?%%&‘%‘?%%WHS%'“&H@XF Eeatig Step-
preferably between 0.05 and 30 pm and especially between 0.1 and 20

pm The el %Erliaﬁé’r! ih)bkﬁ@é&dHPEHeVslebt%ﬁfy é@dﬁu@ﬁvealfé%ni QHich! i%hl%ns?éf%rd ihthe
whol e surface . or ner

t d St t d I t 0of
the di Sper SHOTAS bY HEeRh 41 e POSHLTk Ariis R BS VRS, VBaPY PIF AP wiin the
struct GPes rangs betwsen pd.ot Lred5® amhifgitherupietarably igtwern §105uendraddum and
appl i cat i opspefklesethaa oo 20 {indiTheesISdtadhliptoaBudlies 14yer PeayabP labpibd
to the car AN T . mh% m‘?}'loll ogyﬁfalcg%?. eégg%§%¥§ rnﬂchtl on to be achi eved.

In order to obtarn a nechanical ﬂ? structured or fully
el ectrically conductive |layer 40on the substrate, it is preferred
that the diSspetusécoapplicationvdfited dishersiinrioaheicadieors fdvkhipngBOs VRGP ic T

000006Q845/K8itres are to be produced in high numbers and the structured application reduces
the amount of dispersion which has to be applied to the carrier. This allows less
expensive production to be achieved.

In order to obtain a mechanically stable, structured or fully electrically conductive layer
40  on the substrate, it is preferred that the dispersion with which the structured or fully
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13 electrically conductive layer is applied to the substrate is dried

physically or hardened after the application. Depending on the matrix
material, the drying or the curing is efdected, for exanple, by the

Fadi ati on, “otvicaly SO Myis SDPHRIIOTRS oLl s AlodBIFSIR et AeS
To 5 i ndudlet e ARPERI nPPELRY S ihe mally Pateriel, das 3hing 7 g eune s
sui t abl e aeffestad.der expmplh dyde peliprozmeal, §ghtidVAGH) angé radjatioontsir sxagple
vari ous pr aees&eJadid@in, exédine boyms,0ghmianeadidfiohaddtiatdh, anitrdedles. To
T_he Cong' N{Hdu28 ﬂ% h&!&%nmgfr%@loﬂ?g%é’f 83%%?e&%ﬂvpoea&frﬁf§fitgﬁg activator, The
si mul t aneous or successi vely. or ‘exanpl e, / Or radiation can

initially bherdeslg easy alsp ke aﬁé?‘(ﬁF%PVycoﬁ“é%“H% V3Fous PIACEFSep: dorySxample by
| ayer, suchkotnbaming ¢ radiatiost andetssal OrHeoromedhnation lob trgeharfiéong amaysses can be

Ther eaft er polBity oY RLIERBUYS of BABEGHIPIFA ek fple IDYRLIR PAGiAIH Qlihiedly
of heat. en tHe supstrate i at-reSLSfant, ei’?em al |ﬂy \M;En %he
Substrai e GEcLSCAAPSTElBr RSl haTGs gmerially Sy the HIET prigh dPFidhe SyUF e
t he suli8t r dvrenedirtchiondre floleawayi. dhktepften triulayernvaan dehdrdgrad eppleidddrther by
t hereto, affesictioRef Héati Nng and/ or hardeni ng of the dispersion
transferred to the substrate, to formthe electrically conductive

| ayer, in order to obtain a conpletely electrically conductive _
surface onWihrh batsgbstrate isdiratresidantapinesially wheadhe subsiaterioea el ganprise
s_emhconduciraﬂy dogmwrlfmh, ithe psafbsed f% éire #RFubstrhe With ithkg elethiealyubsiduetve
wth t e ; t i

 terparar (8! e to SRLGHE) ol Bl ho BRRFng SOLE el B
t enper at ur HFESIRE: R[S elestricAly BRIUEEIG 'aren 8 APala ey fucerprietely
substrat e fetactrizalhecinnidctdie syeface ahltye SubsaiOars! tbees2dlish nontédd vathribs abtve
a portion QbriddRai@babydfor iHauk@skr i cal Iy conductive layer begins to
diffuse into the sem conductor nmaterial. The penetration 25 depth of
the netal into the substrate is adjusted through the tenperature and
t he dulfti der tehérind.fthesiubatraie witte theeelattricaltyocansieciveblayeraaepligi ibereto is
rise to a pbight koBdeMbetlrs tif e ran@ 1Rre @00 16addoyC aRRAgetiee oVaty ®ith a

Ao possi iR i B AREaA 1oNR6 Doty Rk, 4 ihe SR 4 botat

al so possi b 0 us éo : arn )

t enper at ur & 9geABHIPBH3G K 29 Mimdcakesd. afosinn efHbBe matal gf dhg plggtrically
possi bl e t @ondeticeo myienegmsfiorditeesintd dre exainphducks material Tharpemegstion
or bat ggwi u e ; ' f ' Bhturdt and th
| east g?e ?T]E%P i:’!11] Bﬂ“g\%er?@gé.{rggrlgg%?xggﬁ%%q% gr?ﬂ%ggt trrku@fglzﬂr {e%e%r lDf th ‘IJ}/ and e
el ectri cal I9raigRdlite i Sioayﬂﬁrthﬁy“%tﬁblf‘f‘% S sWeigla piNgS 4iHg,1ea solid bond of
el ect r ocoatsubgjrate and\ledtriclly wobgdtivetayer.s fired with the electrically
conductive | ayer applied thereto, the el ectrol ess deposition and/or

el ectrodepqgsition. of the netal |ayer can be effected .either 40before
The 11 1 no tor et ah AR Rinadg smieCSel oSuRbdb R eRo b oo
coat i n§0camnpetiharfeviakie fupass yithrwies hekigomerataresHpsded iken the diring qanee
art. The established. It is also possible to use continuous fumaces, for example as tunnel

furnaces, or batchwise furnaces.

In one embodiment of the invention, at least one metal layer is deposited on the
35 structured or fully electrically conductive layer by electroless coating and/or
electrocoating.

When the substrate is fired with the electrically conductive layer applied thereto, the
electroless deposition and/or electrodeposition of the metal layer can be effected either
40  before the firing or after the firing.
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conposition of the electrolyte solution which is used for the coating

depends on what netal is to be used to coat the electrically
conductive layer on the substrate. Custthmry 5 netals which are
deposited by el ectrol ess coating and/or el ectrocoating on the

el ectri cal conducti v e, for exa ver i

el s ad um The GeRtEeaY Secmibela Bhany BinsPSS ol o ek ls Tl il Fhe
mor e depos Ferepositioyesfsthaetecitplyie solidtiest wiielh is yseddestrmoaing 69Ft’eﬁ’@§é’” what
skill ed i nnidtg igiotbe (R8u tadltie: bafitdlglcpheusios lHybomsihelsubstratarClxstomary

used tog Coﬂ{ 1L e\ﬁﬁléljx Vﬁél é{%pﬁ)gﬁ&f%&t g@c@% Fé’sc tc%tﬁ@ Ah8/ok @Mro%ﬁatmoﬁﬁ the

skilled in tive part

consi st of el@ﬁtr@aiiVaﬁogduﬁlveﬁaw @r%iqrcﬁxa@afeea%\ier \dolq, ﬁ%'ypa'&&m &Jﬁ&!ﬂp'&}‘ or
be necessarypden. dhel krast tipelnekses efrike drive coxnde Hegusited UByers are within
bef or ehand uﬁﬁﬁg%ﬂ%él&omebmdéﬁ%ﬂﬁ%@m' flelfe process, for exanple in
t he case 01P use i1dic electrolyte solutions, the rermval of the
oxi de |l ayer may take place sinultaneously with the netalization as it
sets inp wSuhae electeddé tsobimhs priicksemnsbepusrsl iy goaluieatiralip ouangnctive
t he el ect r kgadilings GRORMREA Mehdardkilel @pthe@pri se a material which can
oxi dize easily, in a preferred process variant, the formation of the
metal layer on the structured or fully electrically conductive |ayer

i s precededVhsy He Plegticallyapenductives patiglesofongist dbxnaferiaigyeiich Fre axidizge
| ayer can lkasiyenomad, additionakanpl scewsdri tacitdieastSpeantly asmowm dien oxiat eldyer

or dilyge gE\Joﬁé‘F[anﬁ ﬁgdoch% &ogﬁ’l%gﬁ% Bt 108 8?30'35@ ‘?o#@fﬁq EhlanHéE &fbidise

nitric aci oric aci osu ni c

formc aci @ Gicidic egrolyés ol f‘%r”‘tenée'BP\?ét?o 9, '‘@Re 'E%stf“featpéace
can be pr osmstadecﬁusa‘yt it they neltdlizatiospas Kreetening evithbigsan gdditiored praveshetep
art. For exgpglquigbectrol yte residues present can be removed from
the substrate by rinsing and/or the substrate can be dried. 30 In an
alternative enbodinent, at |east one netal |ayer is first deposited
onto t B8 dMhen theeleshichly ehelaetivel pacialascaampyise aritlefial weighegasroxigjze easily,
el ectrol ess, gpadiéme @lﬁdésyvaﬂbﬁlﬂ?tﬁeq@ﬂﬁéﬂoﬂgaf tientletah@pert drethe GO ddeor fully

conpri si ng e\llaﬁmaﬂpé&@ﬁﬁﬁv‘ﬂayé} ? gfecciteﬁb& %k/ Iégp g%él' r\éﬁmkr?ly nﬁrthé %&1@3%}/&

t her eon,
35fired. Tﬁéemﬁ?e@s'erae@bpaﬁﬂ@ww tfﬂfeei‘fh’(}@ﬁt Wi acige. Wéua%macentrated or

el ectri cal Idyutecnmdund avid draypacentmted os dliat rgtiencolric keeido périateid, citric acid,
conti 4BUS pn3SH gea{:.unmwasa{onraaécrdwrm B8y addhic w8iaal S0 possi bl e

t hat on steps of the process are perfornmed continuously,
while 40 other steps are perfornmed batchw se. B08/ 0255PC
After the electrocoating, the substrate can be processed further by all steps known to

those skilled in the art. For example, electrolyte residues present can be removed from
the substrate by rinsing and/or the substrate can be dried.

30
In an alternative embodiment, at least one metal layer is first deposited onto the dried
and/or hardened electrically conductive layer by electroless coating and/or
electrocoating, and then the composite comprising the substrate with electrically
conductive layer formed thereon, on which a further metal layer has been deposited, is
35  fired.

The process according to the invention for producing electrically conductive layers on a

substrate can be operated in continuous, semicontinuous or batchwise mode. it is also

possible that only individual steps of the process are performed continuously, while
40  other steps are performed batchwise.
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PF 0000060945/ Kal 15 In addition to the production of an electrically

conductive layer, it is also possible by the process according to the
invention to successively apply a pluralSty of layers to the
substrate. For exanpl e, the performance of the process for producing

the first ductive ti

toscri bed Mo aiepiodiion Thbn Hrelsrbf viin lelal s i RESRRYY e
el ectri cal byoceshdoeriivg t dfyeinvertien i syesasiivalnarplira ﬁb&fa“é\{ QE’@NP@a‘PI e
conduct i vesligst@te. "Byt ekghpleX ame|irfortdmel 8F tite (irbdestseftk oMmAR) theorirst

of el ecgri gakéqéh&ewag&%sy e RSHohb4 0§ % prrtind piigse g@hssé?@e& abof¥ to apply at

exanpl e] trve
the di sper @aéhori%fugh@a%trélfstur%%rtfuw %!%@W“F%'&ICPWL{?BH%W?E J@efb'ea%mecfwé%er
of anot her elgetriesliyatorauctitee Gyer oadyl, Yorc exayds,i sempset a diftsendf canpsianeof

material s Q!é‘btrchl éﬁé%ﬁh&fverﬂ%ﬁ@& N3k QSQBIe"MeFé" f@l”é’)? e, Rﬁéttthg Infoportion of

eonetry, ar e ectric
Ot o Blee i hasraHe bRt P depe e Tt FRatnfis hle Gety Ghaprie
subst r a0e, patticies of Bnpihss insltariat or ajepirigaliyheondiieliyerpsrigieedt thersage materials
t opsi de or bgﬂinteh%tmtrﬁ&lﬁ?'r% of withensmbs baratie g{e@nfeﬂ’ﬂ;”hiteh%ed for the further

electrlcallyﬁ uctiVv In this case, ectrically conductive
| ayers bot A FEIF2 yr%orqlplg Ont act connection and for backsi de contact
connecti on of solar cel I s are obtained. 20 One enbodi nent of the
invention iaAgtes tg@m&rahrﬁg bheeléaia@uglrc@wﬂmlvanaiyeirsorempé aiideedf the dedshale, iinis

the desgri gbg@s\ aﬁgai fHe @ﬁ?{sﬂ;ﬂee.fﬁe @n thg%%b&@%%nahﬁ%zﬁmsm% &f the

an appar at }gr 0OCESS accor E‘? e quay
25 To prodﬁE%’St@"“‘e foﬂﬁégeﬁ t’%\ Fonduriivg layer ¥ 7% gleckica pﬁ'\déatlve
to a coati reyedebotbefob frahtshieacdntant Spon¢ctide\dnclefod bahikside centgtiovamnietioa of

only schemghjscabils\are Stial@ll € transport devices 3 are any desired
transport devices known to those skilled in the art. For exanple, the

transport device 3 may conprise a belt on which the substrate 1 is 30
posi t i 8Aed Qnedembodimenisoichwdineerdion s shawn o the selei grawingeznd i§ fiplainachis

substrate betaﬁlgﬁ@fer@gtmmby,whf@]rfowl e, it is p055| ble to use
feeders with which the substrate 1 is positioned in the coating

device 5. It is also possible to use any other suitable transport

devi ce knoviet 8l¢ Higwee SRPYYP el SCRETA &F 10 SBPAFARIS ARSI BIBY| 8 Brocess
conpri ses accatinges thé imkintibni s coated with a dispersion. In order to
coat the substrate 1, the carrier 7 coated with the dispersion i's

irradiated with a | aser 9. Thlﬁ det aches, t he qh perﬁj N from
Car e 7 ARPPRRRTEOMS oS OHECRne SETEa | S RPe] g ePaipg device 5
exanpl e, byitbva panspdrindevicesralhichaismimwndfere loalyssdheaaticallyi Stiitahte transport

gr esent in dtevieeéis Se@@raf‘dyoabsweaolrér.l@so@%e.etaé ikaBwRfto ethgémgi@wm tHe hReFor

i spersion, subse enerates a pl e

det achod T EAERe ol RraroT BBUrv IRl CoBET S0 0B0c Al §8 dheate 1 s

di sper $Pon rapiiPrestand whinh isutssdieted arowshislipsels epects mexe|the substrate 1.

conduct i ve AparatigeleSfor bRample, it is possible to use feeders with which the substrate 1 is
positioned in the coating device 5. It is also possible to use any other suitable transport
device known to those skilled in the art.

35 The coating device 5 comprises a carrier 7 which is coated with a dispersion. In order
to coat the substrate 1, the carrier 7 coated with the dispersion is irradiated with a
laser 9. This detaches the dispersion from the carrier7 and transfers it to the
substrate 1. This is done, for example, by evaporating a small amount of the soivent
which is present in the dispersion, and the generation of a shockwave in the dispersion,

40  which subsequently generates a droplet which is detached from the carrier.
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this way, an electrically conductive |ayer is obtained on the

substrate 1. As well as the electrically conductive particles, it is
al so possible for binders present to bel&ransferred 5 fromthe
di spersion to the substrate 1. A layer fornms on the substrate 1,
whi ch conprjses both particles a i nders.. Th i.spersion.is __ .
Fanct or  odNg et aicd B 8 Rl " ERibiiedy deghoF HBudbiks partcigs.
t he form othisiwepl ast elediticalix condunsive fayer isodtained eathehaubshiatlgi nédg vl asibe
subst L ?t e dlebicalfyodone@vl ikl Rgs Asopdssible 16 Hitddrs lpwsefﬁtetb_aiel trarstesied
possi t chie S i eL, i ch
case thg Iﬁgg‘r mes\égpémgfotﬁatﬁc{aﬁés%&bg\%t?ghzg l%‘r&%ﬁﬁ%% {' g.e'% é%%%t%éé,\@’n%ﬁg
st ruct ur e. CARPEsestiheartgarand bipdeRahig dsPepiofdaiRnsimeshirom the carrier 7 to
acoust o- optHecalbstadul, &ir @xamplepialtisé fagmadf dtdpéetd aser. Dependi ng on t he
di anmeter of the |aser beamwhich hits the carrier 7, it is also
possible tg obtain very fine structures with dinensions of |ess than
D50t The N Selirstatibn a8 Be bl BB yERiate hEvr B GErBUe Wl HIGTc
and 501pm Itlis préferablybash pesibls hownhieve Fiegstrusturingthiyeshiféing itter laged, én which
g 0 _nducth ed B%sé‘@@%sé?fis biiHSL@(ég@déJ_sry@vhft%ﬁéd ﬁﬁ-anﬁhﬁf_ dBpeh&ing Q)fnl thE 8trG&Ufd. This
i s shown an, arrow 15, in | siQn_|i ,
appl i ed ovg?XPﬁéjof‘ﬁ’l f?yr g’fﬁ’r?%%’e Yo g’%’??eo cHr ??03‘?{07‘593‘% ?Ierrﬁ_om%togg'g L:jl%"z_]i _%trl?e
of the coatdsay Rependiag Nunibe cianeetar of the jlasen beamsuich higs Beararfigre . it is also
carrier 7 ybédiblehe obiagpassifing sagaiiesadithedimbhsioapl lessithadm 20f|urh.HEhe layer

coat i ngst Otﬁaa&eégﬁyr%qaﬁsa%; Fin Alanb B bSnRih RASFansq GRET VOI I vessel 17

whi ch conprises sion 15 provi e enbodi nent shown
here, a roller 19 is inmersed into the reservoir vessel 17. An
appl i cati o ti2Semioddiment2hows indéglire 6, gueplayridriveis dos@ertead by means log internal

carrier 7. (RO flahelotiofPHR ddhferyny secwibpREERLANSON the carri er
when recoating, It Is necessary that the application roller 21 noves

counter to the carrier 7. The application roller 21 ma?/ for exanple,
have aZ28t r Sircartbe slisphrsidnais noHengsir sppliesi oferitke flh surface efghe isarriear rafier the
in IS_t r uct UReElicda8EATbf thg chitirg 16 AxLsubishatee!, itSs hédeewhry @o 864t Wed tHraer 7 with the
application.to the rate 1. - fhe [ ;
however , agb Fed m?oa\l%;{h ?fheer??ﬁeﬁq]phg%tﬂp g:g@%{ %Jaittﬂérbctggr%ﬂ%%%?é 1.k ihis ’pur!:)ose,
Al t er nat i va@l gseryoif Nessehiho fhiRBngoratisaR e pispersionipipedyidede Iy theprpapdiment
i s appliedshowt tereanrioier 10 W tirhmeheedaintd dfie aesaldievesyabli7.cani application
Processg | tro;fe?z?'issffse%qa%fgghq?é gisld%%io%% HEESAFiEC7. 9h BRJer AP RIM&GALthe Tnused

process, fO[’ exanpl e Sscr I Nt ,.L.gravure rontjn 1 nkj et .

S5pr i nt ] ng ISPORIEE, IesFATESTo RS [S5H2ITRs (idP TEREPSEPAlET e abiphiion roller 21
di sper si on niaves eustebse rtat eatieny't ihe eppldetionfrolldn@1] magwr fog examgle, have a
coating L P%ﬁ?&Q@@thpg Idis@drin féae(pfﬂ)ﬁf@ﬂ) tfréL&a?ﬁerE?hiﬂléﬂt%bﬂn@%H f&.iﬁn irfthis
I'S pPOSSI e 0 al.l Z| e oati n on,. e S ra eLe ro

or by ol ectrttolBrad TaueE S RrES sl "t B YburuEy ;T RpER; e
appar ai30s e slispafsicgbb.ehdwsver, apglisglaveothe fulireurtage $0 Bedrariased- B08/ 0255PC

Alternatively to the embodiment shown here, in which the dispersion is applied to the

carrier 7 with the aid of a roller application process, it is also possible to use any

desired other application process, for example screenprinting, gravure printing, inkjet
35  printing or flexographic printing.

After the transfer of the dispersion to the substrate 1 with the aid of the laser 9, the
coating thus obtained is dried or hardened. After the hardening, it is possible to
metalize the coating on the substrate 1 electrolessly or by electrocoating. The further
40  process steps are carried out in apparatuses suitable for this purpose. To this end, the

B08/0255PC
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PF 0000060945/ Kai 17 substrate 1, for exanple, is noved into a

further treatnment unit by the transport device 3. This is shown by an
arrow 23. List of reference nunerals 5 %Substrate 3Transport device

10 SCoat i ngyeianiee, ?o?aé%ahgﬂe Ik amBled Mid LDrGRM Lt FeatdBR LAt b90he transport
Movenent of t.hegcﬁ?rr er 17/ Reser v0|%3 vessel 19Roller 25 21Application
o .

I
rol ler 23 TPYRSBoITS SENPRA DY FRA % 30 808/ 0255PC

List of reference numerals
1 Substrate
3 Transport device

10 5 Coating device

7 Carrier

] Laser
15

t1  Droplets

13  Roller

20 15 Movement of the carrier

17  Heservoir vessel

19 Roller
25

21  Application roller

23 Transport of the substrate
30
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PF 0000060945/ Kai 18 Clainms 1. A process for producing el ectrodes for

solar cells, the el ectrode being configured as an

el ectrically conductive |ayer on a subst&ate (1) for solar cells,

whi ch 5conpydisgs the followi ng steps: a) transferring a di spersion
conprising electrically conductive particles froma carrier (7) to
the substrate (1) by irradiating the dispersion with a laser (9), b)
dryi ng and/ler Rehraessisrigr Rraguangeleetsidss fersimfeels, dtp elactrarde baipgseqniigared
(1) to 10f or m tbeareleeetricamalbydueavs Usfer e hayastrafe. THefoprsateseelis, which

accordigg to C'c%@i%ﬁstﬂ@ﬁﬁls\ivﬂgts%stra”Sfer in step a) is preceded by

appl i cation of spersion”to the carrier (7). 153. The process
according to claim2, wherein the dispersion is applied to the

carrier (7) byap coatsfergngacisessiorespegisitd ylebyicalymondudting padiesssi froy a
e m1 To 5, - pherin7pRFne Sublidte ) BF RESIERAG MENELSiEn Al 20rid.
Ci routati on antlor i Rl TRe T Sesan rpseua 1o Ths BiERER Do
appl i cdfi on t o thefogartig electrigally Thadystive Bysr.accordi ng to any one of
claims 1 to 4, wherein the laser (9) is a solid-state |aser, a fiber

br ocess. acéor g Hireshal8Rah8IC Ll 1 WnSikf BB ah8REl P aPps stHaaeg oy
generates a Ia§EP"0§§W’\¥W?Hisaeﬁmé?m%”‘?rrmthe range from 150 to 10

600 nm 7. The process according to any one of clains 1 to 6, wherein

the el qgt riscal lyq process according to claim 2, wherein the dispersion is applied to the carrier
{7) by a coating process, especially by a printing, casting, rolling or spraying
Process.

4. The process according to any one of claims 1 to 3, wherein the dispersion is
20 stirred and/or pumped in circulation and/or heat treated in a reservoir vessel {17)
before the application to the carrier.

5.  The process according to any one of claims 1 to 4, wherein the laser (9) is a
solid-state laser, a fiber laser, a diode laser, a gas laser or an excimer laser.

25

6. The process according to any one of claims1 o 5, wherein ithe laser (9)
generates a laser beam with a wavelength in the range from 150 to 10 600 nm.

7. The process according to any one of claims 1 to 6, wherein the electrically

30 conductive particles comprise at least one metal and/or carbon.

8. The process according to claim 7, wherein the electrically conductive particles
comprise a metal which is selected from the group consisting of aluminum, silver,
copper, nickel, titanium, platinum and palladium.

35

9. The process according to any one of claims 1 to 8, wherein the electrically
conductive particles have different particle geometries.

10. The process according to any one of claims 1 to 9, wherein the dispersion

40 comprises an absorbent.

B08/0255PC
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30conduct|ve particles conprise at |east one netal and/or carbon. 8.

The process according to claim7, wherein the electrically conductive
particles conprise a netal which is selt#ted fromthe group

consi sti ng 1gf %wg,%@%] HobhfBing FORREI 1011 GHEkin khd AsdfBenp !t LA or
and pal | adl um 35 e eSs according to any one of clains

8, wherein the %wmwg‘iﬂ onductive particles have different
particle geonetries. 10. The process according to any one of
claims 1 tqg9, T8 r@éé&sté},@oﬂi.@o&f ShPné0SFoERRisSE o am, MRERIDERE dispersion
808/ 025 PC PF 00 009609@ Kfat 19 11. The process according to claim
10, whePein t hE°RBSBTBEHT®S $car bon or | ant hanum hexabori de. 12.
The process according to any one of clains 1 to 11, wherein the

di spe][ Si f)n 18compeimecess @caring td tiny bde dfhgaipisoc &6 32 aahereth tr@ tlocteically
one of clains r r

after drying angﬁ &ﬁe eﬁiéﬁge? cfrgﬁ%g;}gtﬁfgé Haﬁgécntr?éb sr&g#l%an/ @é% andfor
el ectrocoat ed. ©Est rqqpaephe process according to any one of clains 1 to
13, whdpein the electrically conductive layer is fired. 15. The
process acqgr dithg 6r80(§s%3éd6bpd?hgofo MY owgesfeéuéxnishetcﬁh9C§vh@.leﬁﬁﬁqece@&th@asy
and/ or 15el ectroviiagl ng o hhe el ectrically conductive |ayer is
preceded by refBVHC G} é‘f‘f'ﬁ {efe 1 ayer which may be present fromthe
el ectrically conductive particles. 16. The process according to any

one of claiigs IhbQ@rddess WBesr@ing tb BRI 1SRN AReleth BRMIERBIdsd cbitthg and/or

t opsi quand t h%le%m)éo%gﬁé %ﬁ tI"?ef el%gt?ca':'tl'g'lbéow(’ja%tﬁe Iggfgrqg ﬁ\’éc@ﬁe@ lb?%rrnb&ﬁléf%m

20conducti ve |

to 16, wherei nowﬁe laygr whigh maytmrpgfrrafr@m thee HlCé”yp(FOé‘gt‘Ftb’e(ﬂa”Gieéss
which is transparent to the |aser radiation used. B08/ 0255PC

16. The process according to any one of claims 1 to 15, wherein the dispersion is
applied to the topside and the bottomside of the substrate to form the electrically
20 conductive layer.

17. The process according to any one of claims 1 to 16, wherein the carrier is a rigid
or flexible plastic or glass which is transparent to the laser radiation used.
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