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Oxidic, transparent, conductive layers thus play an outstanding role in

the process for the production of flat-pane! screens and of thin-film solar
celis. In flat-panel screens based on liquid-crystal displays or organic
light-emitting diodes, at least the electrode facing the viewer has to have
the highest possible transparency in order to be able to make the optical

30 effect visible o the viewer. The optical effect may, as in the case of
liquid-crystal displays, be a change in the transmission or reflection or,
as‘in the case of OLEDs, represent an emission of light.
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are used here: 0 aniimony- doped in oxide Sn0,:8b (ATO)

o aluminium-doped zinc oxide ZnO:Al (AZ0)

In addition, the literature describes, for example, the systems
o cadmium stannate CdSnO; (CTO)
o indium-doped zinc oxide ZnO:in (1IZ0)
15 o undoped tin(IV) oxide (TO)
o undoped indium(iil) oxide (i0)
o undoped zinc oxide (ZO).
In display and thin-film solar technology, essentially indium-tin oxide
(ITO) has established itself as transparent, conductive material. This is
due, inter alia, io the very low layer resistances of < 6 Q in the case of
iayer thicknesses of 200 nm and fransmission values of > 80% that can
be achieved therewith. However, it is also due to the mature and rela-
tively simple coating by means of cathode sputtering.
A good review of oxidic, transparent, conductive fayers and their deposi-
tion techniques is offered by K.L. Chopra, S. Major and D.K. Pandya in
"Transparent Conductors — A Status Review”, Thin Solid Films, 102 .
(1883) 1-46, Electronics and Optics.
The oxidic, transparent, conductive layers are usually deposited over the
entire area of the support material. The support material used in most
cases s flat glass (soda-lime glasses, borosilicate glasses or similar
glasses drawn by machine or produced by ttie float glass process).
30 Other suitable support materials are polycarbonate (PC), polyethylene
terephthalate (PET) and similar transparent polymers.
Essentially the following deposition methods are used hers:
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20Mask vapour deposif,d k sputtering For the production of
relatively si rrpl-g §ﬁrb§{bﬁél§)§§t Is sufficient for the transparent,

conducti ve | ayer Gt Hipcassingewithia suigblersalppl i ed mask. Sputtering
with the aid of an applied mask is a process known 'to the 25person

skilled jn th t. US 4,587,041 Al describes a process of this
10 ﬁn%e two most important applications of transparent, conductive layers

{flat-panel screens and thin-film solar cells), the transparent, conductive
layer is structured. In the case of flat-panel screens, individual pixels or
segments can be addressed. In the case of thin-film solar cells, serial
switching of a plurality of separate solar cells within a substrate is
achieved. This results in a higher initial voltage, which is in turn advanta-
15 geous owing fo the better overcoming of ohmic resistances.
A number of different structuring methods are usually employed for the
production thereof.
The following, inter alia, may be mentionad:

20 Mask vapour deposition or mask sputtering

For the production of relatively simple structures, it is sufficient for the
iransparent, conductive layer to be coated through an applied mask.
Sputtering with the aid of an applied mask is a process known to the
person skilled in the art. US 4,587,041 A1 describes a process of this
type.
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Mask vapour deposition or mask sputtering is a fairly simple process.
However, the process is not suitable for mass production, especially for
the production of relatively large substrates. The masks warp in the

30 process owing to different coefficients of expansion of substrate and
mask. in addition, the rnasks can only be used for a few coating steps
since material is constanily deposited on ther. In addition, relatively
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With the aid of laser light in the near infrared region (NIR), as emitted, for
example, by an Nd:YAG laser, it is possible to structure transparent,
10 conductive layers. The method is described, for example, on the
Laserod.com, Inc., web page (http://www.laserod.com/laser_direct write.him).
Disadvantages in this method are the relatively high equipment complex-
ity, the low throughput in the case of relatively complex structures and
the re-deposition of evaporated material onio adjacent areas. Laser ab-
lation is essentially only employed in the area of thin-film solar cells, for
5 example for cadmium-tellurium solar celis. '
An example of laser ablation on transparent, conductive layers has been
described (C. Molpeceres et al 2005 J. Micremech. Microeng. 15 1271-1278).

Photolithography

The use of efchants, i.e. chemically aggressive compounds, causes
dissolution of the material exposed to the attack by the efchant. in most
cases, the aim is completely to remove the Iayér to be etched. The end
of the etching is achieved by the encountering of a layer which is sub-
stantially resistant to the efchani.
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The production of a negative or positive of the etch siructure (depending

an the photoresist) is usually carried out in the following steps:
o coaling of the substrate surface {for example by spin coating with
a ligquid photoresist),
drying of the photoresist,
exposure of the coated substrate surface,
development,
rnsing,

[0}
o
O 80 g 0
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15 Owing to the high structure accuracy of the etched areas — the etched
structures can be efched accurately down to a few um — and the fairly
high throughput, even in the case of highly complex structures to be
etched, photolithography is the method of choice for the structuring of
oxidic, transparent, conductive layers in the area of flat-panel screens.
However, it is particutarly disadvantageous that a large number of proc-

20 ess sieps is necessary with use of very expensive equipment. In addi-
tion, considerable amounts of auxiliary chemicals {photoresist, devel-
oper, etching mecium, resist stripper) and rinsing water are consumed.
Liquid etching media described in the literature, especially for the fully

o5 oxidised indium—;tin oxide {ITO} widely used in the area of flai-pane!
screens, are:

o iron(l{} chloride + hydrochloric acid
a hot, approximately 30% by weight hydrochloric acid
o hot, 48% by weight hydrobromic acid
o agua regia {(in some cases dilute).
30

Etching in the gas phase, optionally in a plasma, of ITO is also known,
but currently only plays a minor role. Use is made here, for example, of
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The object of the present invention is therefore to provide novel, inex-
pensive etching pastes for the etching of very uniform, thin lines having a
width of less than 500 um, in particutar less than 100 um, and of ex-
fremely fine structures on doped tin-oxide layers which are used for the
production of L.C displays. The doped tin-oxide layers are transparent,
20 conductive layers, as are used, for example, in the production of liquid-
crystal displays (LCDs) using flat-panel screens or of organic fight-emit-
ting disptays (OLEDs}) or in thin-film solar cells. A further object of the
present invention is to provide novel etching media which, after the
etching, can be removed from the reated surfaces in a simple manner
- under the action of heat without leaving residues.

Description of the invention

The present invention provides etching media for the etching of oxidic,
transparent, conductive layers, comprising at least one etchant consist-

30 ing of
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The present invention likewise relates to a process for the etching of oxi-

20 dic, transparent, conductive layers, in particular of corresponding doped
tin-oxide layers. Depending on the consistency of the etching medium
according to the invention that is used and depending on the application,
the efching medium is applied by spraying, spin coating, dipping or by
printing by screen, stencil, stamp, pad or ink-jet printing.

25

in order to carry out the process, corresponding etching media are pref-
erably applied by means of a prinfing process to the substraie fo be
elched. The efching medium applied can usually be activated by warm-
ing. Depending on the composition of the etching medium and etchant
employed, heating to different temperatures must be carried out for this

30 purpose. The heating can accordingly be carried out in different ways, for
example on a hotplate, in a convection oven, by IR radiation, visible light,
UV radiation or with the aid of microwaves.



Det ai | ed description of the invention WD 03/040345 describes a

combi ned etediggnpRsk dopi ng medium for etching silicon nitrj i)
etchant present is based on phosphoric acid, 10or salts thejrg'g@méasmﬁ"“

and/ or correspondi ng precursors. As experi®ents have shown, only
silicon nitride layers can be treated at adequate etching rates under
the conditions described in this patent application. Surprisingly,
experinents have now shown that oxidi¢c, transparent, con- ductive
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pre- cursors. betsthecteretidnta coredsponding mbohenfomid proaicetiogi sfdididans!
the inventiong sphoric acid, or salts thereof or suitable

precursors fromwhich a phosphorl c acid is liberated under suitable
application conditions. For the purposes of the present invention,

the term phospiagji&d YesErivtioPRF¥thE!iRGohilon aken to mean the fol | ow ng
phosphori ¢ acm__zwrhvbg‘mrs—mmn—c—am—di( H3PO4), pyro-phosphoric
acid (H4PO7), neta-phosphoric acid E(HPO3), LI, olicio- and
pol éphﬁSphOLI W@Cm@mm%@m@e@élébrﬁﬁm af€l dBping ReaRIR S
acid (hypophogpahg'sHidsh flttide. The etchant present is based on phosphoric acid,
10 or salts thereof andfor corresponding precursors. As experiments have
shown, only silicon nitride layers can be reated at adequate etching

rates under the conditions described in this patent application.

Surprisingly, experiments have now shown that oxidic, transparent, con-
ductive layers, such as, in particular, indium-tin oxide, can also be

2 efched at high eiching rates under suitable conditions at moderate tern-
peratures using corresponding etching media in which the etchant is
based on a phosphoric acid, or salts thereof and/or corresponding pre-
CUFSOrs.

The etchant used in the etching media according to the invention is
phosphoric acid, or salts thereof or suitable precursors from which a
phosphoric acid is liberated under suitable application conditions.

20

For the purposes of the present invention, the term phosphoric acid is
specifically taken to mean the foliowing phosphoric acids:
o5 ortho-phosphoric acid (HsPOg),
pyro-phospheric acid (HP05),
meta-phosphotic acid [(HPOa ),
oligo- and polyphosphoric acids,
phosphonic acid (phosphorous acid),
phosphinic acid thypophosphorous acid),
30 phenylphosphinic acid and other organic phosphinic acids,
phenylphosphonic acid and other organic phosphonic acid.
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medi g i1 228?;%‘2595?8 BERAHE SOl o e LRIy A ArpnErBBhPE s anc

is taken to meHH? % ﬁ@@!%n@ntmaﬂ @hd@bﬁbas:@hfamasidmdncparbawas

thereof by ChQﬁé@é'aréetQRéhQG rA88h he ldRFdEY Hesichi séﬁfg NFeecbﬂe-
the etching nedia ccor |n to the inv ntlon rr
di- or triest&PONEHNG PACSH erﬁfﬁ'ﬁgﬁ 'bfé%@ §°”“s&t§$ea%alt9f tﬂthe formula-

exarrpl e, mnommmfﬁbieoeﬂmthymeﬂlaanblﬁc;éssah@b Helgy. (DBP) and
tri- uEi phosphate (TBP), are particularly Suitable. Phosphoric
aci ds are per se Lewis acids which are capable of form ng adducts

with Lewi s basldi: tame phoshbophadid pecdr sa:dslus:teé(am’;o gesmposgpdumcs which

o e iU o O S A il S

process. An e aecaﬁmsﬂm ERUEIHS Imﬁ‘@et@mg media according to the in-

1- net hyl - 2- pyr\.@r‘n‘tib@p@:@r hﬁ‘dihtb-scﬁﬂérotr ?é'rs'é‘f tﬁ%@?%@ﬂﬁwn
according to the |nvet|on re ro uce Xa oric
aci d- bas %d et AR gSnigy &3an @F%%q’@ ‘h‘{f’g%@v@knt

et chi ng nedi a mmel(mp)aammmbumrmﬁmm ('OBP%Tﬂ'e paﬂ-‘titm@ﬂpl@ungble

mediumin the formof a thickened paste can be applied selectively by
means of a printing process to the substrate to be etched. Conplex
phot ol i t hogr a;ﬁhosrgwnmaomistareopenzse Lewds tecidsherhicit gré capablaot farming

of the etchi g ¥R WitHIb#A bak8S. These phosphoric acid adducts may decom-
pose back into the starting materials at slevated temperatures. More

15 volatile or decomnosmg Lewis bases uberate the phosphoric acids in the

process. Lo : Co

An example of a suitable Lewis base is 1-methyl-2-pyrrolidone (NMP),
which is also used in compositions according to the invention reproduced
by way of example.

20 . . . . .

Phosphoric acid-based etching media have considerable advantages
over the known etching media outlined above for the etching of iTO:

a The etching medium in the form of a thickened paste can be ap-
plied selectively by means of a printing process 1o the subsirate to
be etched. Complex photolithography can be omitied.

95 o Due to the very low volatility of the etching medium, which takes
on a glass-like state during the eiching process ("phosphorus sal
beads"}, the etching rate, aven of exiremely small amounts of
printed-on etching medium, is constantly high over an extended
period. Aqueous etching media or those based on other solvents
lose their etching power virtually completely within a few minutes

30 due to evaporation of the solvent or stching medium.

a The etching can be initiated by input of heat. At room temperature,
the elching rate is very low (< 1 nm/min).



on a glass-like state during the etching process ("phosphorus salt

beads"), tRheoefehingsrate, even of extrenely small amounts Qleypp2006/006444
printed-on etching nedium is constantly hjgh over an extended

period. Aqueous etching nmedia or those bdased on ot her solvents |ose
their etching power virtually conpletely within a few m nutes 30due
to evaporation of the solvent or etching nedium o The etching can be

initiated by i t - At t t he .et.chi t.e .i

very tow (< 1 b 1857 witbol MR VSR EsSidbeR aaim 19 038 i°
180C, the etching rahaut H0® minniox Byi cendrastdiheretéhing xatteof sdidnoutin oxide
100 nmMmn. B t o | : Indi ' | | 0

by vl gt hydr ochl ofs © e MBI ackiS oY 8 AU tE A8 i fllyes
on the betel co web Gggibed on the betelco web page

5(http: /L ww. bet el qptipoaRY BRELIBE opRRBYSH & pRehBptera®ds .ii@%.
et chi ng di um has VEery .1 OW vapour,_ pr essur e. gquently not
corrosive to the%en @@ﬁ%@ﬂs.m‘?ﬁﬁ@ h%raé’ W VapOUR INreesei@ntbiscrritse-
S'UCE arS] prit n:] headsyugntiynhotcoresie ’E@Fiflﬁ,emfii'@’(rgéhﬁ Tﬁti%iffaﬁé&aﬁ@qléﬁﬁie-
with the etching se out . probl ens. n pri.n .
Ut als i th hi gh- SOUCREROEBPLE AN o3 Pyt Aeie; Brint Beredha et avhich
of 50 pm were achi eredn dregti danfaat withdheldiching mediimit den beaused without
virtual ly inpossi bl oduce by screen printing, essentially due
throbﬂarﬂ‘s

to the avail able screen-printing fabrics. For many applications, for
exanpl e Ht andard TNLCDs (7-segnent displays and the like), however,

il spl ays. Tor oimiAfals PN 1eCeNIRIPscraeh. BN tates, atoh line widths
hi gher " r esol ut’ﬁﬁﬁg} Weﬁ_@c{&gﬁyfﬁd- $'ﬂ”8f@éﬁ@t%m epling Wigﬁ'_fﬁ BEEEK%/UE!’".Y

hi gher resol utimpossilde toi g;mdtmgby scr?nr ppntimg.sesséﬁtﬁliyp:ﬂw@tm éﬂgée available
For examl o, Sriean-inting fibricst 5% iiapd Abblicalphe Yor Ehup Ry Sndird TN-
f e, CHTHRY PTG p PHe: SHIPE AN
LGN UL NI L o
thin gl &8s shepgg, a@éqt_t.léﬁa.qféf'ﬁi@ﬁef—%ﬁ%&&ﬁ%@}%{'g)g@f e?éng?@ﬁﬁ%ﬁfrmis-

their aid. A usable ting. cess I Nt ng.
exanpl e, Lit regja¥§'9@55:£1f6?@ lispigxp, h@hﬁﬁ@ﬁ@?%@ﬂ’ﬁ ie Reeedsavon
i ndustrial inKknjortiepto bicealsle Bherdduceeighap résdutiehs por fiher paRasd efuc-

| ndividual et Gt 0d-RA} BrifiRg SitResses are necessary. The dlassical printing
processes, such as, for example, offset printing, pad printing and the
o0 like, either cannot be employed on the substrates used, such as, for ex-

ample, thin glass sheets, or the desired resolution cannot be achieved
with their aid.
A usable printing process is ink-jet printing. For example, Litrex (Peas-
anton, CA, USA) manufactures high-resolution industrial ink-jet printers.
The Litrex 120 ink-jet printer enables individual etching-media droplets
55 having a volume of 10 picolitres to be applied without contact to an ITO-
coated glass substrate with a positioning accuracy of + 10 um. The
equipment thus enables line widths of down o 30 um fo be etched into
ITO on use of the etching media according to the invention.

Even without further comments, it is assumed that a person skilled in the
30 art will be able to utilise the above description in the broadest scope. The
preferred embodiments and examples should therefore merely be



25having a volume of 10 picolitres to be applied wi thout contact to

an 1 TO cogy@8yglossg Substrate with a positioning accuracy g&T,E;Qoogmﬁcm
The equi pnment thus enables |ine w dths of qomn to 30 pmto be etch

into I TO on use of the etching nedia accordi hg to the invention.
Even without further comments, it is assunmed that a person skilled in
the 30art will be able to utlllse t he above descrlptlon in the

Cherefor e mor APGobed o SRS S TEARRLFHESYA0E oRRRaLiep: 10} piingda any

as descripti vewvayscl osure which is absolutely not limting in any
way. The conpl ete disclosure content of all applications, patents and
publications nentioned above and bel ow, and the correspondl ng

appl i cati on DH @ copydetssdisghige gantent ehab epolicatioss, @atents and publica-
i ncor porat ed Itrarg, FidirtioRRR aisEVe aﬁdbdem@m@ ﬂwéfﬁfr?é'%;?on %ﬁ@m@hon
under st ahdi ng er | ystrat vent ,

gi ven bel ow \M{-S%h'l @2@853(?3& %gﬁﬁi fﬁ%@ﬁ@ §5 0&%@ st IF dRCRHP QTR H’go tﬁls ap-
10sent i nvent igfivatibhasewenaninlefsretlca0 serve to illustrate possible
variants. OMng to the general validity of the inventive principle
descri bed, however, the exanples are not suitable for reducing the
scope of pr ot débr et tor umﬂeratandmgata@m oedern wnilltsirhtete pnamibes exam-

i um £ ox 85 218 GV @} SiBehteitRaBb o Bhdkdetlon of the pre-
stirringlGo a ssnbieventonxt @s&euamlea@lsﬂ sene tp idtistraie possiblewarants.

and 271 g of 3(?%%56 H?éwﬁéhb?él' &ﬁh@ IH{reHWg MY [ feRlchinkas Row-

are subseguen
ever the examples are not surtable for reducmg the scope of protection

of the present application to these examples aicne.

15 Examples:

Example 1
Preparation of an etching paste for indium-tin oxide

20 446 g of phosphoric acid (85%)

are added with slirring to a solvent mixture consisting of

176 g of deionised water and

271 g of 1-methyl-2-pyrrolidons.

15 g of hydroxyethylcellulose

are subsequently added with vigorous stirring.

293 g of Vestosint polyamide powder

are then added io the clear, homogeneous mixture, which is stirred for a
further 2 hours.

25

The paste, which is now ready to use, can be printed using a 260 mesh
30 stainless-steel fabric screen. In principle, polyester or similar screen
materials can also be used.



293 g of Vestosint polyam de powder are then added to the clear,

honpgeneousydrbopbdiByg Whi ch is stirred for a further 2 hOUfSPCTﬁEPId%@/(}usM4
paste, which is now ready to use, can be printed using a 260 nes

30st ai nl ess-steel fabric screen. In princCifle, polyester or sim I ar
screen materials can al so be used. W) 2007/012378PCT/ EP20061006444 -
12 - Exanple 2 460 g of phosphoric acid (85% are added with

stirring to asolvent,.m xture consisting of 181 g of deionised water,
5181 g of et hm&—gcol and 98 g of 1-nethyl-2-pyrrolidone. 17 g of

hydr oxyet hyl cg{ﬁ subs added with vigorous stirring.
293 g of Coath wh@%g’gﬁﬁé %@Hm are then added to the
cl ear, hormgermfelmidﬁdmmmstimm;cﬂmasohterﬁmiattdrercmsigmmgnher 2 hours.

The paste, mg ﬁeuse can be printed using a 260 nesh
stai nl ess- st eel bric scr een n pr| nci pl e, polyester or simlar

screen materi di& @4 elhyleneglysetiands
98 g of t-methyl-2-pyrrolidone.

17 g of hvdroxyethylceliulose

are subsequently added with vigorous stirring.

293 g of Coathylene polyethylene powder

are then added to the clear, homogeneous mixture, which is stirred for a

10 further 2 hours.
The paste, which is now ready to use, can be printed using a 260 mesh
stainless-steel Tabric screen. In principie. polyester or similar screen
materials can also be used.

15

Example 3

446 g of phosphotic acid (85%)
are added with stirring to a solvent mixture consisting of
176 g of delonised water and
20 271 g of 1-methyl-2-pyrrolidons.
32 g of polyethylene giycol 1500 and
15 g of hydroxyethyiceliulose
are subseguently added with vigorous stitring.
271 g of magnesium sulfate powder
are then added to the clear, homogeneous mixture, which is stirred for a

25 further 2 hours.

The paste, which is now ready to use, can be printed using a 280 mesh
stainless-steel fabric screen. In principle, polyester or similar screen
materials can also be used.

30



Exanpl e 3 446 g of phosphoric acid (85% are added with stirring to

a sol vent wextosreIeensi sting of 176 g of deioni sed wat er angcZgEd7ibsasdad
of 1-nethyl-2-pyrrolidone. 329 of ponetQ%I ne glycol 1500 and 15 g

of hydroxyet hyl cel | ul ose are subsequent|y &ddded with vigorous

stirring. 271 g of magnesium sul fate powder are then added to
the cl ear, honpbgeneous m xture, which is stirred for a 25further 2

hours. The pasj:e.:,_ W ' {0 USE, L i Qg a
260 mesh ot o 4S5t B8¥ebA Ml Bt o PO Mad b (EstRE)
simlar screen materials can al so be used. WO

2007/ 012378PCT/ EP2006/ 006444 - 13 - High-resolution screen printing

on an | TO coaims} £t blikebAltedt, Bhb Toil A hararh8frs idhe (i8bd.on ng

paranmeters were used: 5Screen:steel screen™having mesh count of 260

mesh/i neh and ddbafent di ameter of 20w, AIYIR 8boh BT PbotS
pm - Layout. pm Tines mesh/inch and fitament diameter of 20 um
and emulsion thickness of 15 um.
Layout: 45 um lines
Screen prinfing machine: EKRAE1

Substrate: giass with 125 nm ITO layer
10 Eiching: heated af 180°C for 120 s

Resuit: the etched line had a width of on average 50 pm.

ink-jet printing on an ITO-coated substrate

18 Ink-jet printer; 078
Print head: XAAR Omnidot 760
Viscosity of etching medium: 7-10 mPas (with optimised etching paste)
Maximum frequency: 5.5 kHz ‘
Maximum linear speed: 700 mm/s

20 Pixel resolution: 1440 dpi

= Distance of print head: 1 mm
Substrate: glass with 125 nm ITO layer
Eiching: . heated at 180°C for 120 s

Resuli: the etched line had a widin of < 35 pum.
25

30



Screen printing machine: EKRA El Substrate:glass with 125 nm | TO

| ayer 10Etchi ng: heated at 180C for 120 s Result: the etched |ine had
a wdth of on average 50 pm Ink-jet printing on an | TO coated
substrate 15l nk-jet printer: OIB Print hddd: XAAR Omi dot 760 Viscosity
of etching nmedium 7-10 nPas (with optim sed etching paste) Maxi num
frequency: 5.5 kHz Maxi mum | i near speed: 700 nrn/s Pixel

resol uti on: 1440 dpi 20Di stance of priGltAlMad: 1 nm Substrate: gl ass
with 125 nm | TO | ayer Etching: heated at 180C for 120 s Result: the
etched Iine had a width of < 35 pm 25 - 14 - CLAIMS 1. Process for
t he etching ofl. dkypchse forthaeteliag eﬁ@xydb&oﬂe&up&ﬂmﬂ&cdt‘d}leﬂ\& layerd inghe production

production of sol cel fl.at | nel u;(ﬁf

di spl ays (LCDs) of?SOIgF ceﬂ ﬂatrH‘&‘Hts &t ]tlci“r\ créf%}glpqlﬂ%% %,%g:)orgamc light-
characterized i I’brﬁﬂ.‘t&ig casplagstOLEgasggdhmme@anlmﬁ@L etoMMLiedi QMRS & aﬁmd
at | east one et c%@nt consi sting of hosEhorl ¢ acid or salts thereof

or adducts of ph ﬁhﬁ?mﬁn%?é ?H]&a% pngeighagt gansisting,ofplepriioris agidioq sajfsithereof
salts of phosphogigdagd g pﬂﬁ%%’hc%@iﬁb‘ 6t ﬁlﬂ&e?%ﬁ%ﬁg oHE a8 ﬁr sa}ts %f

dependi ng on the consistency, by spraying, spin ting
by screen, stendthosphorig r&pld @d@r @ddut?tskof ipbosphetitadidsg dep;ntlﬂng os mﬂwtcma:stency,

to be etc hed f OA)J s%\“fﬁ]n ¥p1% ?r}g', H%px%tg%%y screen, stencil, stamp, pad or ink-jet

printing to the substrate to be etched, followed by a heating step-,
characterised in that an etching medium is applied with high-resolution screen-

= printing fabrics to etch line widths of 50 pm,

2. Process according to Claim 1, characterised in that an etching composition is
applied on doped tin oxide layers to be patterned and that the applied etching is

activated by warming.

3. Process according to Claim 1 or 2, characterised in that an etching composition in
the form of a thickened paste is applied, which comprises at least one etchant,
solvent, particulate and/or soluble inorganic and/or organic thickeners, and

optionally additives.

4. Process according to one or more of the Claims ] to 3, characterised in that an
etching composition is applied comprising additives selected from the group of
antifoams, thixotropic agents, flow-control agents, deaerators and adhesion

promoters.

5. Process according to one or more of the Claims 1 to 4, characterised in that the
heating is carried out on a hotplate, in a convection oven, by IR radiation, visible

light, UV radiation or microwaves.



characterised in that an etching mediumis applied with

hi ghtresol ution screen-printing fabrics to etch line wdths of 50 um
2. Process according to Claiml, characterised in that an etching
conposition is applied on doped tin oxi-d&-layers to be patterned and
that the applied etching is activated by warmng. 3. Process
according to %Ia|n11 or characterised in that an_etching

conposi tion i tl?fecqssaffﬁ%#m%tqmr@kéwgdo fhe Clims] Ebi)foifélf paminm of oxidic,
conprises at le

norgani o and/ o oonentEbFRRe 56 ¥ the p8 Rl 8 B AIICL N Uiens.
Process according to one or nore of the Clainms 1 to 3 characteri sed
in that an etching conposition is applied conprising additives
selected fromthe group of antifoans, thixotropic agents,

fl owcontrol agents, deaerators and adhesion pronoters. 5. Process
according to one or nore of the Clains 1 to 4, characterised in that
the heating is carried out on a hotplate, in a convection oven, by IR
radi ation, visible light, UV radiation or mcrowaves. - 15 - 6.
Process according to one or nore of the Clains | to 5 for the
patterning of éxirdeess attqoedilggjb)r@ntor owreielche Gbimaw&, charactelised in that an

production of s or . fl el ccqr djng
Poone or mor e o imERed iy anp R b MIELes PRGER erch ipg WARET LRGP g
- mediumis appli ganbyto DR 4yets (mdm‘rhtmlga)didb legeed). | i ne wi dt hs of down to

30 pminto I TO layers (indiumton oxide |layers). 8. Process according
to one or nore of the Cains Ito 5, characterised in that fully

oxi di sed i ndi umlirbébsmcdaimgto%ﬁm%oeé offthd EIHRAE @ws %h%ctéﬁ&@ iMHah AP
etching rate of about 100 nnim 9. Use of an etching mediumin a

process accor di rﬁgﬂdiﬁﬁddh‘ém@rﬁmlée fetahp@at tgmperature ofsl 808G iyithi agietrfingaate

active corrponentofaﬁgﬁtt]%,mmhg pyro-, oligo-and/or polyphosphoric
aci d and/ or neta-phosphorus pentoxide, or mxtures thereof or one or

nore different annnnlunlsalt(s) of phosphoric acid and/or nono-or
OO T ot o OB ORI AR VLR OB 2Lk N2 B s 1
8, comprising, as active component, ortho~, meta-, pyro-, oligo-and/or
polyphosphoric acid and/or meta-phosphorus pentoxide, or mixtures thereof or
one or more different ammonium salt(s) of phosphoric acid and/or mono-or di-or
 triesters of a phospholic acid which liberate the etching phospholic acid through

thermal input of energy.



