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35 leveling of the ink on the substrate toc be printed on.

To ensure that water drops or oil drops do not wet a surface but retain substantially a
spherical form, it is known to apply a silane-comprising layer to a surface. Such a layer is
described, for example, in EP-A 0 497 189. However, a disadvantage of the coating of the
40 process described here is that the surface to be coated requires active hydrogen, for
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30 printed image having structures which are substantially smaller than 100 ym can be
printed. Such a highly resolved printed image having structures below 100 pym is
advantageous, for example, for the production of solar cells. For the production of solar

cells, usually silver pastes are applied by screen printing techniques on a silicon nitride-

coated or passivated surface of a wafer. However, structures which are substantially

35 smaller than 100 pm cannot be reliably printed by screen printing processes. Allernatively,

it is known, for example, from US 5,021,808, to print by means of a laser-absorbing ink, the

ink being applied to a transparent continuous film and a laser being focused from the back
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40 transferred o the substrate, for example the solar wafer. However, only inks whose
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particular in their size.

30
The size of the particles is chosen in general so that the dimensions of the structure fo be
printed are substantially greater than the maximum dimensions of the particles. Preferably,
particles having a size of not more than 10 um are used. In particular, it is also possible to
use nanoparticles as particles in the substance to be applied to the substrate.

35

Suitable solvents in which the particles are dispersed are any desired solvents known to
the person skilled in the art. Suitable solvents are, for example water or organic solvents.

Matrix materials usually present in the substance comprising the electrically conductive
40 particles are, for example, ABS (acrylonitrile-butadiene-styrene); ASA (acrylonitrile-styrene-



35 Suitable solvents in which the particles are dispersed are any
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Xn - Si - F$4-0 10in which X is al koxy, carboxylic acid, for exanple
acet at e, PFHPBEEAY MGr exanpl e chlorine, amines or hydroxyl, n is an
integer froml to 3, preferably 3. 15Pﬁeferab|y, X is ethoxy, mnethoxy
or chlorine, it being possible, when nis greater than 1, for each

radi cal \
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ant hryl hyljfcpdyenwtahrryégerirophemtdnewablﬁa phenant hryl, 4-phenanthryl,
9 phenant hryl, terphenyl, preferably phenyl, 1-napht hyI and
a2 na htg'g partl cularly preferably phenyl Pb 0000062246/ MM -
Pr ef trefeseflval & athewemehanyor C@PHW it BeingPessiple. Wisprbis\areatsy. tbare yi for
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decyl, undemW ror fRA&HEVHUA RSB IMb diffdR B oneirfdfler, N-butyl, i sobutyl,
tert-butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl, undecyl,

dodecyl and phenyl are particularly preferred; isobutyl, pentyl,
hexyl , hept gt orgaoicy hydrapropic radseltomprisiiecy kg 20 carbon atoms, it being possible for

20 the radicals R to differ in the case of n < 3.
Preferably, R is C;- to Cap-alkyl, Cs- to Cqg-aryl or Cs- to Cyz-cycloalkyl.

Examples of Cy- to Cy-alky! are methyl, ethyl, isopropyl, n-propyl, n-butyl, isobutyl, sec-
25  butyl, tert-butyl, n-hexyl, n-heptyl, n-octyl, 2-ethylhexyl, n-decyl, n-undecyl, n-dodecyl,
n-tetradecyl, n-hexadecyl, n-octadecyl and n-eicosyl.

O Examples of Ci- to Cy-alkyl are methyl, ethyl, isopropyl, n-propyl, n-butyl, isobutyl, sec-butyl
and tert-butyl.
30
Examples of Cs-Cip-cycloalkyl groups are cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl,
cyclononyl, cyclodecyl, cycloundecyl and cyclododecyl; cyclopentyl, cyclohexyl and
cycloheptyl are preferred; cyclohexyl is particularly preferred.

35 Cg-Cyg-aryl groups are, for example, phenyl, 1-naphthyi, 2-naphthyl, 1-anthryl, 2-anthryi, 9-
anthryl, 1-phenanthryl, 2-phenanthryl, 3-phenanthryl, 4-phenanthryl, 9-phenanthryl,
terphenyl, preferably phenyl, 1-naphthyl and 2-naphthyl, particularly preferably phenyl.

The radical R is preferably Cq- to Cyp-alkyl or Cs-Cyg-aryl, particularly preferably Cq- to Cyo-
40  slkyl and very particularly preferably Cg- to Cyz-alkyl.
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is preferably used. There, R;, Ry, Ry independenily of one another, are Cq- to Cy-alkyl, Cs-
to Cys-aryl or Cs- to Cyp-cycloalkyl, methoxy, ethoxy or chlorine, at least one of the radicals
R4, Rz, Rs being methoxy, ethoxy or chloring, nq is an integer from 0 to 20, preferably from

20 1to 4, in particular 2, and n; is an integer in the range from 0 to 20, preferably in the range
from 4 to 10 and in particular in the range from 6 to 8.

If silanes are used as surface-hydrophobizing subsiance, they usually bind with at least
one of the radicals R4, Ry, Rs to the surface of the substrate. The radical R4 projects away
25  from the substrate and forms the hydrophobic surface.

Suitable silanes which can be used as surface-hydrophobizing substance are, for example,
n-octyltrichlorosilane, n-nonyltrichlorosilane, n-decylirichlorosilane, n-undecylirichlorosilane,

n-dodecyltrichlorosilane, phenyltrichlorosilane, n-octyltriethoxysilane, n-
30  nonyliriethoxysilane, n-decyltriethoxysilane, n-undecyliriethoxysilane,
n-dodecyltriethoxysilane, phenyliriethoxysilane, n-octyltrimethoxysilane, n-nonyl-
trimethoxysilane, n-decyltrimethoxysilane, n-undecyltrimethoxysilane,
n-dodecyltrimethoxysilane, phenyltrimethoxysilane, n-octyldimethylchlorosilane,

n-nonyldimethylchlorosilane, n-decyldimethylchlorosilane, n-undecyldimethylchiorosilane,
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chl or osilf Hmeprocess is used for the production of solar cells, the subsirate is usually a wafer

comprising a semiconductor material. In general, a material based on silicon is used as
semiconductor material. The surface of the wafer to which the structured metallic coating is
applied is usually first coated with silicon nitride or passivated. The coating with silicon
20 nitride or the passivation is also carried out in the case of currently produced solar cells and
is known to the person skilled in the art. The surface-hydrophobizing substance is then
applied as a monolayer or oligolayer to the passivated surface or the surface coated with
silicon nitride. The grid customary for solar cells and composed of the substance
comprising the electrically conductive particles is imprinted on the monolayer or oligolayer
25  of the surface-hydrophobizing substance. As a result of the coating with the surface-
hydrophobizing substance, it is possible to imprint narrow tracks of the grid so that the
instance of light is only slightly hindered by the imprinted tracks. If a relatively large
(o thickness of the grid tracks is to be achieved, it is possible to imprint the substance
; comprising the electrically conductive particles in a plurality of layers. By imprinting the
30 substance comprising the electrically conductive particles and then curing the matrix
material present in the substance and evaporating the solvent, a structured metallic coating
is achieved on the surface. Usually, the substance used for the production of solar cells
and comprising the electrically conductive particles comprises from 50 to 90% by weight of
electrically conductive particles, preferably from 65 to 85% by weight and in particular from
35 70 to 80% by weight of electrically conductive particles, from 0 to 20% by weight of matrix
material, preferably from 1 to 15% by weight of matrix material, in particular from 3 to 10%
by weight of matrix material, and from 0 to 30% by weight of solvent, preferably from 5 to
25% by weight of solvent and in particular from 5 to 20% by weight of solvent. As a result of
the addition of the solvent, the viscosity of the substance comprising the electrically

40  conductive particles can be adjusted according o the printing process used.
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Suitable lasers which may be used in order to introduce energy into the ink are, for

example, fiber lasers, which are operated in the base mode.
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pr| a carr rate to
Phe 2 garg%FE’éeéwg@H}‘OtE%mﬁﬁP@ﬂa?%“&?%BFOEWE’P@&"%W h9PFd%ki ng ¢ he
substrate to be printed on and the nore uniformthe 5 printed inmage
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substance conprising the electrically conductive particles is not
tr argof erwlirat aid e @Rl gréceRAdRbRIIMYHoahé MreAtids bhptesitd dectidhicicddthopBnts,
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product ivinicloé stiucittdd elboisically. cdniductivecatrfach dnapisicdr & rpsrathieedf the §ulitaice-
rocess t n h t |
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board su ate. Custonary circul
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unrei nforced polyners. Suitable polyners are, for exanple, bi- and
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20conbi nat i ons thereof In order to apply a crisp structure w thout
runni ng "EFGEEOFEMIE circuit board substrate, the circuit board
substrate is first coated, according tblthe invention, with a

nonol ayer of a surface-hydrophobizing substance. The sil anes
describq%(gﬂ) ye are also preferably used 25as a

surface ophobi zi ng substance in the production of circuit boards.
In the productlon of circuit boards, the electrically conductive

parti cl %)Omiyofal131)1}beI-b%lﬂ-lperilupramtﬁyttdmsoxybnmeemuhfhailyn thken fior an edcuum

nanot u b%smbé‘to@%’ebr‘o@@ss?e@ 6Jﬁrﬁpé?l\f%n§|%h%grs%@éoswﬁ@ 9|W$mm¥rﬁ% & Ghen

of t pr.oc a r 0 ntion, ire i

o aerfERRd JHF fHeC ALt b T L AESicE= B ERsed 831 apgmanic o
pr oducedrunin vedueiot isoaprtied dapdnemt Timreafiesethebyafeheurircecie dsought grtdicagtact
to the lvmmﬂﬁblwm 1S OPIDIH §§|$Iubﬁ60&9!ﬂﬂ-:rtﬁ’dxy§ﬂa$:@bﬁé fh@tgeast a¥hbGdt aﬂpenod of 12 h

structur, trlcaII on ay

Che " sur 18CERy R S HERDY Rl 41 2B E%ﬁ&a{s%fﬁw@%ﬂ}%v{"ﬁae SR Pl lesfhe
the str Lﬁélﬁaﬁ%d)aéﬁlé@itqﬂb diag |Welti B batRMAr wn§a$ fandetheesuitgca pplera measured
nonoilcay efccoddingt th ©vedrscinioNeRdtCie Mpduted byiadoat 401 aiN/@ab bboldthe. esulighr at e
is generally a wafer conprising a sem conductor material, in
particular a silicon-conprising sem conductor material. |If the

el ectronic conponent is a circuit board, the substrate is a circuit
board substrate. PE 00000622461 MM -11- Exanple 200 pl of

iH, 1H, 2F1, 2H-perfl uorooctyl tri et hoxysilane are initially taken in a
vacuum desi ccat or . Preprocessed pol ycrystalline silicon wafers coated
with silicon nitride are then 5 introduced into the vacuum
desiccator. The vacuum desiccator is closed and a dynamc oil punp
vacuumis applied for 3 mn. Thereafter, the wafer surface is brought
into contact with the 1 H, 1H, 2H, 2H perfl uorooctyl tri et hoxysil ane via
t he gas phase over a period of 12 h in the static vacuum The

1H, 1H, 2H, 2H perfl uorooctyl tri et hoxysilane forns an effective surface
passi vation, the wetting behavior changes and the surface energy,
measur ed



10 according t ns and Wendt, is reduced by about 40.1 mN'mto
about 12.F6°°ﬁ%/6?0ﬁ4’ 0000062246/ MM - 12 - W claim- 1.A process
for the production of a structured eletdrically conductive coating on
a substrate, conprising the following steps: 5 (a) application of a
nmonol ayeyQiiql.i gol ayer of a surface-hydrophobi zi ng substance to a
surface ofe t%e'substrate, (b) inprinting of a substance
conprising electrically conductive particles according 10to a

pr edet er fri nedl prateserfor dme phelusiidys bf at gruclired ledeghicade sonditios doating on a

claim 1, whegigkfathSomPRYAYEFoIBlird! digat ayer of the
surf%ehydr ophobi zi ng substance is applied to the surface of the
t

substrate by vapor deposition, spraying on or imersion. 15 3. The
process accdedi rapriieatohaif m mormayer onhkgaiiver phe suitadeaysrdnpabiplcibgiance
substance is a sbladigraeé of the soesien@l fornmul a Si RLRZR3R4 where R, R2
and R3, in each case independently of one another, are Cr to
020-al kyl, C to Graryl or 05- to 012" cycloal kyl, nethoxy, ethoxy
or chlorine,(bat iMP&BINGMe sbstanse caaipeEaing efREtricRlly epndrgtivseparicies according
20metthoxy, et hoxy aqireddtbofihdepatand ofdhd subephtconal |y partly
fluorinated or perfluorinated Cr to 020-al kyl. 4. The process
accordin toTan of clains 1 to 3, wherein the substrate is a wafer

g a 'b‘-‘e‘%‘P

conpri si ETFAFCPEINGHa I )l Whersinsthe TaenolysE eiiogayer dithrysyreace-
any of cl ai nydiopghobidingwherstancet lse applfedr d she catfeck wif tthe asidistrateoby vapor
Fnitride Coataé”bgsmgﬁl, s%lréymgr@m,qﬁ{nq@gg@_ati ng or a silicon carbide
‘-coat Jg.

3. The process according to claim 1 or 2, wherein the surface-hydrophobizing
substance is a silane of the general formula SiR;R;RaR, where Ry, Ry and Rs, in each
case independently of one another, are C;- to Cye-alkyl, Cs- to Cyg-aryl or Cs- to Cip-
cycloalkyl, methoxy, ethoxy or chlorine, at least one of the radicals R;, Rz or R; being

20 methoxy, ethoxy or chlorine, and R, is optionally partly fluorinated or perflucrinated
Cs- to Cog-alkyi.

4.  The process according to any of claims 1 to 3, wherein the substrate is a wafer
comprising a semiconductor material.
25
5 The process according to any of claims 1 to 4, wherein the wafer is coated with a
silicon nitride coating, an aluminum oxide coating or a silicon carbide coating.

6.  The process according to any of claims 1 to 5, wherein the substance comprising
30 electrically conductive particles comprises from 50 to 90% by weight of electrically
conductive particles, from 0 to 20% by weight of matrix material and from 0 to 30% by

weight of solvent.

7. The process according o any of claims 1 to 8, wherein the electrically conductive
35 particles comprise silver, copper, iron and/or tin.

8.  The use of the process according to any of claims 1 to 7 for the production of solar
cells or circuit boards.

40 9.  An electronic component comprising a substrate to which a structured electrically



6. The pro§§ g@ rding to any of clains 1 to 5, wherein the

subst ancé (H%%Zl 30el ectrically conductive particles conprises
from50 to 90% by wei ght of electrical 135/‘ conductive particles, from
O0to 20%by Weight of matrix material and fromO to 30% by wei ght of
sol vent. 7. umﬂfv@c c8Ci§ %{%ﬂh@@ WF%'W Ofonba &Boﬂ leerV‘@Feléeéd?face—

t he electrlcal uctive es. conpri s 0 | ron
and/ or tin. fgdr 8 '6@8 Bptefialk 'S 'Eéstoéé%cﬂ“ ?F?ﬁetad‘d %9 %TUCEF%E fpiscyicaly
7 for the prcmzildad;tlversudécesnelaapllaﬂdbltls;e oencayswr bliggdeyeds. PE
00000622461 MM - 13 - conductive surface is appl ied, wherein a

nonol e[, or ol igol ayer of a surface terial 1s

bt e 10 e RSt Ao BRI LB & SLPRITT SURImIR i poweer
surface |s a:;vmnr@mgtaﬁetrm@ormn@rasaéenabar@plr@mm@y@irsubsme The

el ectroni c conponent according to claim9, wherein the substrate is a
waf er coppri-sin r ri.al._..qr r boar

substrat o 1 SpBraFCLFRBSE AedtBhgb Bailo B b FhbHRE Guponepy s o
wherein the %’dﬁ?ﬁ@%@h@ ciauithogel-ar cell or a circuit board
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