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conductive |layers The present invention relates to a novel dispensable,
honogeneoW® 20ev@bissg medi um havi ng non- Newt oni an fl ow behlravi/ERR00d/@5460t Chi ng
oxi 5 dic, transparent, conductive layers _and to the use thereof, for
exanple for the production of liquid-crystal displays (LCDs) or organic
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conpositions by neans of which fine structures can be etched selectively in
oxidic, trans ; Me ] A att acki ng
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provided with oxidic, transparent, conductive layers,
usually indium-tin oxide (iTO). with a liguid-crystal layer in between,
which change their light transparency through application of a voltage.
Contact with the ITO front and back is prevented through the use of
spacers. For the display of characters, symbols or other patterns, it is
20 necessary to structure the ITO layer on the glass sheet. This enables
areas within the display to be addressed selectively.

1. Prior art and object of the invention

25 The glass sheets used for display production usually have a single-
sided ITO iayer thickness in the range from 20 to 200 nm, in most
cases in the range from 30 to 130 nm.

During display manufacture, the transparent, conductive layer on the

30 glass sheets is structured in a series of process steps. To this end, use
is made of the process of photolithography, which is known to the per-
son skilled in the art.

In the present description, inorganic surfaces are taken to mean oxidic
35 compounds which have increased electrical conductivity due to the ad-
dition of a dopant with retention of the optical transparency. The layer



-2 systens known to the person skilled in the art are not suitable for this
purpose: ™ indiumtin oxide | n203:Sn (ITO 5 ™ fluorine-doped tin oxide

Sn02: F ( W@&red0adks mony-doped tin oxide Sn02:Sb (ATO " palrkifFhilicktRsdered
zinc oxide ZnO Al (AZO It is known to the person skilled in the art to

th
deposit indiumtin oxide by 10 cathodlg Sputtering (in-line sputtering). 'r
| TO | ayers of adequate conductivity can al so be obtai ned by wet-chem - cal
coating (sol-gel dip process) using a quuid or dissolved solid precur- sor

in a solvent_or solvent mxture. The d conpositions, ar u 15 ally
applied to tHSRMSKNIOWR 10 e PELsRR égfﬁﬁﬁ 'gtﬂ‘ gre fgt 9’?‘&@9@9&{ osi tions
are known t qourpesgerson skilled in the art as spin-on-glass (SOG systens.
Et ching of structures 20 Use of etchants, i.e. chem cally aggressive

conpounds, causes dis- solution of the material exposed to the attack by the
etchant. I n nost indapedin oxidednpOi:Srcfdidetely to renove the layer to be

etcheds The en : e\ t he encountering of a |ayer
which is sub- 25 r{éegﬁf)gares?*@ a$HP§\F€ﬁ:-ig@t)chant. Phot ol i t hogr aphy

i ncl udes mat er nalantﬂn@nwdn@ah‘cnmm Sofxubb{ATAdNd expensive process steps:
30 I'n known prgceggRiimiuig p%ldﬂr{bt l&é?ﬁ)ﬁ)'%{lruct rssary for the produc-

tion of a negative or positrve o e (depending on the
photoresist): " coating of the substrate surface (for exanple by spin

coating with [ T
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surf ace hodic sputtering ?m hne sputte ing).

C ITO layers of adequate conductivity can also be obtained by wet-chemi-
cal coating (sol-gel dip process) using a liquid or dissolved solid precur-
sor in a solvent or solvent mixture. These liquid compositions are usu-

15 ally applied to the substrate to be coated by spin coating. These com-
positions are known to the person skilled in the art as spin-on-glass
(SOG) systems.

Etching of structures
20
Use of etchants, i.e. chemically aggressive compounds, causes dis-
solution of the material exposed to the attack by the etchant. In most
cases, the aim is completely to remove the layer to be etched. The end
C of the etching is achieved by the encountering of a layer which is sub-
25 stantially resistant to the etchant.

Photolithography includes material-intensive and time-consuming and
expensive process steps:

30 In known processes, the following steps are necessary for the produc-
tion of a negative or positive of the etch structure (depending on the
photoresist).

a coating of the substrate surface (for example by spin coating with
35 a liquid photoresist),
o drying of the photoresist,



A devel opnent, ~ rinsing ™ if necessary drying 5 * etching of the
structures, for exanple by o dip processes (for exanple wet etching in

wet - chemivgh byp7oheshes) di pping of the substrates into t@@Tﬁ&ﬁﬂkRﬂ&R@th’
etching op- eration 10 o spin-on or spr processes: the etching solution is

applied to a rotating substrate, the etthing operation can be car- ried out
w thout/wi th input of energy (for exanple IR or W irradiation) o
dry-etching processes, such as, for exanple, plasnma etch- 15 ing in conpl ex
vacuumunits or etching with reactive gases in flow reactors ™ renoval of
the phot oresi sB, @Xossiamiteewpated sybstralesveace, » rinsing ~ drying 20 In
recent years, S&trdjdiopf@nt th the aid of a LASER beam has estab- |ished
itself as an alternative process to photolithography. In |aser-supported
structuring pr8cd¥¥889 the LASER beam scans the 25 areas to be rempved dot
by dot or Iinenbyf heogssaryadryfigj or-oriented sys- tem The transparent,
evaporates at . the points scanned with the

conducd i ve | ayer nt angQusl

LASER beam duebt oeStBﬁ@%? eeﬁ%‘r‘%‘;‘l"' Srfor §ample Bhe | aser beam The process
is quite suitable for dippretessési(fon@xaphpleiwet ety wetshemisty | ess
suitable in the case cpi re.conplex 30 structures and especially in the
renmoval of relatively %ﬁ%h?%greas of transparent, conductive |ayers. The
achi evabl e t hroughput dippes tkthe sabsratesdhty thenettdvog bath oetchisg op-
production. In sone aga]akigﬁtions, such as, for exanple, the structuring of
transpar- 35 ent, conduUctive |ayers for COLED displays, LASER structuring is
in prif ciple not wverspisuin abbpraypepassesnthe etehingscdution oapphedve

aterial to a rotating substrate, the etching operation can be car-
ried out without/with input of energy (for example IR or UV
irradiation)
o dry-etching processes, such as, for example, plasma etch-
15 ing in complex vacuum units or etching with reactive gases
in flow reactors
a removal of the photoresist, for example by means of solvent
o finsing
a drying
20
In recent years, structuring with the aid of a LASER beam has estab-
lished itself as an alternative process to photolithography.

C In laser-supported structuring processes, the LASER beam scans the

25 areas to be removed dot by dot or line by line in a vector-oriented sys-
tem. The transparent, conductive layer spontaneously evaporates at
the points scanned with the LASER beam due to the high energy den-
sity of the laser beam. The process is quite suitable for the structuring
of simple geometries. It is less suitable in the case of more complex

30 structures and especially in the removal of relatively large areas of
transparent, conductive layers. The achievable throughput times here
are totally inadequate for mass production.

In some applications, such as, for example, the structuring of transpar-
35 ent, conductive layers for OLED displays, LASER structuring is in prin-
ciple not very suitable: evaporating, transparent, conductive material



WO 20071003255 PCTI EP2006/ 005460 -4 precipitates on the substrate in the
Imredi ate vicinity and increases the |ayer thickness of the transparent
conduct i weo eamaongs i N t hese edge regions. This is a congcispadtseefas®bl em
for the further process steps, in which an extrenely flat surface is
required. 5 An overview of various etching processes is given in [1] D. J.
Monk, D.S. Soane, R T. Howe, Thin Solid Films 232 (1993), 1; [2] J. Buhler,
F.-P. Stei ner, H Baltes, J. Mcronech Mcroeng. 7 (1997), Rl 10 [3] M
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éat conparabl e printing and di spensing properties as with particle-contain

35 ing pastes can be achieved through the use of sel ected thickeners.
Cheni cal i ntlhendisatvaniages ohtheebehing precessen desofibetaretdue tgythedi um

time-consuming, material-intensive and expensive process steps which
15 are in some cases complex in technological and safety terms and are
frequently carried out batchwise.

Objective

20 he object of the present invention is therefore to provide novel, inex-
pensive compositions for the selective etching of very uniform, thin lines
having a width of less than 500 ym, in particular of less than 100 ym,
and of extremely fine structures of doped tin oxide or zinc oxide layers

C which are used for the production of LC displays. A further object of the

25 present invention is to provide novel etchants and etching media pre-
pared therewith which, after etching, can be removed from the treated
surfaces in a simple manner without leaving residues using a suitable,
environmentally friendly solvent, optionally with exposure to heat.

30 2. Description of the invention

Attempts to prepare compositions in the form of pastes which are suit-
able for achieving the object according to the invention have shown that
comparable printing and dispensing properties as with particie-contain-
35 ing pastes can be achieved through the use of selected thickeners.
Chemical interactions with the other constituents of the etching medium



WO 2007/ 003255 PCT/ EP2006/ 005460 -5 enable a gel ati nous network to be
f-ormed. These novel gel atinous pastes exhibit particularly excellent

properti o iRFoiass € application by neans of the di spengeq/gpSidiblEE,
enabl i ng non-contact paste applica- tion. 5 The object according to the

I'nvention of selectively etching or st réct ur - I ng surfaces of oxidic |ayers,
in particular of tin oxide or zinc oxide lay- ers or correspondi ng doped
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printabl e ettighi.ng nedi um 15 preferably having non- Newt oni an fl ow behavi our,
in thesformof an etching paste for etching doped, oxidic, transparent,
conductive layers. A corresponding paste conprises thickeners selected from
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etching paste for etching doped, oxidic, transparent, conductive layers.

A corresponding paste comprises thickeners selected from the group
polystyrene, polyacrylate, polyamide, polyimide, polymethacrylate,

20 . melamine resin, urethane resin, benzoguanine resin, phenolic resin,
siticone resin, fluorinated polymers (PTFE, PVDF, inter alia), and
micronised wayx, in the presence of at least one etching component,
and in the presence of at least one solvent. In addition, the composition

C according to the invention may comprise inorganic and/or organic acid,

25 and optionally additives, such as antifoams, thixotropic agents, flow-
control agents, deaerafors, adhesion promoters. Compositions accord-
ing to the invention are effective at elevated temperatures in the range
from 30 to 330°C, preferably in the range from 40 to 200°C and very
particularly preferably 50 to 120°C or can be activated by input of

30 energy in the form of heat or IR radiation. In particular, the object
according to the invention is achieved through the use of iron(ill} chlo-
ride or iron{lil) chloride hexahydrate as selectively etching component
in compositions in the form of pastes according to Claims 2 — 7 for
etching oxidic surfaces, in particular for etching surfaces which consist

35 of SnO, or zinc oxide, or oxidic, transparent, conductive layers which,
besides SnO, or zinc oxide, optionally comprise one or more doping



I n conpositions in the formof pastes according to Clains 2 - 7 for etching
oxidic surfaces, in particular for etching surfaces which consist 35 of Sn02
or zinc exb8R7o08s9Xidic, transparent, conductive |ayers pppispBoosofags des
Sn02 or zinc oxide, optionally conprise _one or nore doping WO 2007/ 003255
PCT/ EP2006/ 005460 -6- conponents, or f o et chi ng uni form honobgeneous,

non- porous or porous doped tin oxide surfaces, (ITO and/or FTO systens and
| ayers of variable thickness of such systens. These surfaces are preferably
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descri pti on tofClaitesitdei®3.on A very wide variety of conpositions by means of
which thin lines can be 20 etched into inorganic or inorganic oxidic
surfaces which are resistant per se are known from patents and the journal

literature. THgweiRsentiapplicadioniadditionally plssorelaiesoocthenuse of commposi-
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ing a COHQQSltlgﬂ ﬁ nprising iron(l | ori or tron(lll) Thloride
hexahydr at e “4&@!"B8 * conmponent . Such 30 corrp05|t|ons are particularly
sui tabl e for surfaces which conprlse or conS|st of Sn02 or zinc oxide.

Lsi g t hese Gornasial angs 01 o W88 i S5 MBI LB SELLEY oon be
15 as claimed by Claims 24 to 29.

Detailed description of the invention

A very wide variety of compositions by means of which thin lines can be
20 etched into inorganic or inorganic oxidic surfaces which are resistant
per se are known from patents and the journal literature. However, it
was hitherto a problem to etch thin lines selectively into surfaces of tin
oxides or zinc oxides since the etching components usually used either
C had an excessive etching action or are ineffective with respect to these
25 surfaces.

Experiments have now shown that oxidic surfaces can be etched selec-
tively and in a simple manner using a composition comprising iron(li})
chloride or iron(lll) chloride hexahydrate as etching component. Such

30 compositions are particularly suitable for surfaces which comprise or
consist of SnO; or zinc oxide. Using these compositions, thin lines and
extremely fine structuring can be etched into oxidic, transparent, con-
ductive layers which, besides SnO, or zinc oxide, comprise one or more
doping components. However, these compositions can also be used

35 extremely well for etching uniform, homogeneous, non-porous or
porous doped tin oxide surfaces, (ITO and/or FTO) systems and layers



ductive |l ayers which, besides Sn02 or zinc oxide, conprise one or nore
dopi ng conponents. However, these conpositions can also be used 35 extrenely
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surfaces, (1 TO and/or FTO systens and layers WO 2007/ 003255

PCT/ EP2006/ 005460 -7 of variable thickness of such systenms. Particularly
good etching results are achieved if iron(lll) chloride or iron(lll)

chl ori de hexahydrate is used as described as etching conponent in a
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at 20Cin a range from 6 to 35 Pa s at a shear rate of up to 25 s',
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15 thinner, it is advisable to use corresponding compositions in the form of
a paste which comprise homogeneously dispersed thickening agents in
an amount of 0.5 to 25% by weight, based on the total amount.
Thickening agents which may be present are one or more
homogeneously dissoived thickening agents from the group
20 cellulose/cellulose derivatives and/or
starch/starch derivatives and/or
xanthan and/or
polyvinyipyrrolidone,
C polymers based on acrylates or functicnalised vinyl units.
25
Corresponding pastes which has a viscosity at 20°C in a range from 6
to 35 Pa - s at a shear rate of up to 25 s, preferably have a viscosity in
the range from 10 to 25 Pa . s and very particularly in the range from 15
to 20 Pa . s, have advantageous properties for the use according to the
30 invention. Such etching pastes are highly suitable for etching SiO,- or
silicon nitride-containing glasses which are in the form of uniform,
homogeneous, non-porous and porous solids
or
for etching corresponding non-porous and porous glass layers of vari-
35 able thickness which have been formed on other substrates.
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thin lines d¥@¥$hely structured by suit-

In accordance with the invention, the compositions for etching oxidic
15 layers comprise
a) iron(ill) chloride or iron(lll) chloride hexahydrate as etching
component
b) solvent
c) optionally a homogeneously dissolved organic thickening agent
20 d) optionally at least one inorganic and/or organic acid,
and optionally
e) additives, such as antifoams, thixotropic agents, flow-control
agents, deaerators, adhesion promoters, and
C are in the form of pastes which are printable and can be applied to the
25 surfaces to be etched in extremely thin lines or finely structured by suit-
able printing techniques.

These compositions may comprise the etching component in an
amount of 1 to 30% by weight and the thickening agent in an amount of

30 3 to 20% by weight, based on the total amount. The etching component
is preferably present in an amount of 2 to 20% by weight, particularly
preferably in an amount of 5 to 15% by weight, based on the total
amount.

35 As already indicated above, it is advantageous for the compositions, in
addition to iron(!ll) chloride or iron(lll) chioride hexahydrate, to com-



abl e printing techni ques. These conpositions may conprise the etching
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particularly preferably in an anount o5 to 15% by wei ght, based on the
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the invention nay conprise, as solvent, water, nono- Or[ﬁﬁOl yhydri c al cohol s
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The compositions according to the invention may comprise, as solvent,

water, mono- or polyhydric alcohols selected from the group glyceral,

1,2-propanediol, 1,4-butanediol, 1,3-butanediol, 1,5-pentanediol, 2-

ethyl-1-hexenol, ethylene glycol, diethylene giycol and dipropylene gly-

col, ethers selected from the group ethylene glycol monobutyl ether,

triethylene glycol monomethyl ether, diethylene glycol monobutyl ether

and dipropylene glycol monomethyl ether, esters selected from the

group [2,2-butoxy(ethoxy)lethyl acetate, propylene carbonate, ketones,

C 05 such as acetophenone, methyl-2-hexanone, 2-octanone, 4-hydroxy-4-
methyl-2-pentanone and t-methyi-2-pyrrolidone, as such or in a mix-

ture, in an amount of 10 to 90% by weight, preferably in an amount of

15 to 85% by weight, based on the total amount of the medium. In order

to achieve the pasty, thixotropic properties, one or more homogene-

ously dissolved thickeners from the group

cellulose/cellulose derivatives and/or

starch/starch derivatives and/or

xanthan and/or

polyvinylpyrrolidone

polymers based on acrylates or functionalised vinyl units

may be present in an amount of 0.5 to 25% by weight, based on the

total amount of the etching medium. In order to improve the use prop-

20

30

35



group [ 2, 2-butoxy(ethoxy)]ethyl acetate, propylene carbonate, ketones, C 25
such as acet ophenone, nethyl -2-hexanone, 2-octanone, 4-hydroxy-4-

met hyl - 2vagsgoieee and 1-nmethyl - 2-pyrrolidone, as such @gripp2de/dhateo tUr €,
in an amount of 10 to 90% by wei ght, pr%erably in an anount of 15 to 85%
by wei ght, based on the total anmpunt of '‘Ythe medium In order to achieve the
pasty, thixotropic properties, one or nore honogene 30 ously dissolved

t hi ckeners fromthe group cellulose/cellul ose derivatives and/ or
starch/starch, derivatives and/ or xanthan and/ or ol yvinyl pyrroli done 35
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novel ‘conpos) t|ons it chi past es havi ng Xot ropi c,

n- Newt oni ak® &t 29 13 1 8Pt haaktatetd) 43 Buand ¥eosparticulanyh Regferably,
6nductive |18y 8y 80iPR asdtid shbar reensfr25 gdring the process for the
production of products for OLED displays, LC displays or for photovoltaics,

sem conduct ch[a a%c%%? ghggmthhﬂ'%hi— v%rnftigﬁﬂhe novel compositions in the form of

etching pastes having thixotropic, non-Newtonian properties are used

15
to structure oxidic, transparent, conductive layers in a suitable manner
during the process for the production of products for OLED displays, LC
displays or for photovoltaics, semiconductor technology, high-perform-
ance electronics, of solar cells or photodiodes.

20

1o this end, the paste is applied or printed in a single process step over
the entire surface to be etched or in accordance with the etch structure
mask selectively only to the areas on the surface where etching is
desired and, when the etching is complete, is removed again after a
C o5 pre-specified exposure time by rinsing off using a solvent or solvent
mixture, or the etching paste is burnt off by heating. After removal by
heating, the treated surface can be rinsed again if necessary for clean-
ing and removal of any residues of the etching paste that may still be
adhering.
30 , o : : .
In this way, it is possible to etch and structure the surface in the printed
areas, while non-printed areas are retained in the original state. in order
to carry out the actual etching, the etching paste composition is applied
to the surface to be eiched and removed again after an exposure time
of 10 s - 15 min, preferably after 30 s to 2 min. This procedure is par-

35 . . . . . :
ticularly suitable for the treatment of inorganic, glass-like, crystailine



ance electronics, of solar cells or photodiodes. 20 To this end, the paste
I's applied or printed in a single process step over the entire surface to

be et chedy@kog7hoageor dance with the etch structure nask psgl@shdeiBidoOnly to
the areas on the surface where etching is desired and, when the etc?ﬂ ng is

conplete, is renoved again after a prejipecified exposure time by rinsing
of f using a solvent or solvent 25 mxture, or the etching paste is burnt off
by heating. After renpoval by heating, the treated surface can be rinsed
again if necessary for clean- ing and renoval of any residues of the etching
past e that agqs. [asprave th beifaimedmnd treated Wapro¢esses Wohe $8Mit o et ch
and structur&ﬁd&@prﬁ(ﬁg@,—yi_n the printed areas, while non-printed areas are
retained in the original state. In order to carry out the actual etching,
the etching paste conposition is applied to the surface to be etched and
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conduct or ir}g%]%rgé:su@%ﬁwgtéﬁghto be etched here can be a surface or
- )

part-surface sparent, conductive material and/or a
surface or part-surface of a porous and non-porous |ayer of oxidic,
t r anspar ent ,Indbadarocess acapedingital therinuestippothe etehing af the sutfaceprtocess

P rocess talthe L
el 11 Qar 1o Teatet R bsidty bRt St BfoRatell Speraihes n 18 rafigl) 0750 °

ef erabl y iffiPin30 fasg0° € ereiesably indbe rangefeom 4@&@ Eﬁﬁﬁ%amc} Vereferably 50

120C. in éﬂiéu}%‘ﬂgﬁ"ﬁ@fél@bl gpt oM ton experinments have shown that doped
tin 15 oxide surfaces (ITO%md/or FTO can be etched with etching rates of

parti oul ar | ynd0is GINBSCA SRBHEAIONERAIMAGS Badashown Bt dang th -
15 oxide surfaces (ITO and/or FTO) can be etched with etching rates of
0.5 to 8 nm/s at elevated temperatures in the range from 50 to 120°C.
Under particularly suitable conditions, the etching is carried out with
etching rates of 1 to 6 nm/s, in particular with etching rates of 3 to 4
nm/s.

20 For the transfer of the etching paste to the substrate surface to be
etched, a suitable printing process with a high degree of automation
and throughput is used. In particular, suitable printing processes for this
purpose which are known to the person skilled in the art are the dis-

C penser technique, screen, stencil, pad, stamp, ink-jet printing proc-

25 esses. However, manual application is likewise possible.

Depending on the dispenser technique, screen, stencil, klischee, stamp
design or cartridge control, it is possibie to apply the printable, homo-
geneous, particle-free etching pastes having non-Newtonian flow beha-
30 viour which are described in accordance with the invention over the
entire area or in accordance with the etch structure mask selectively
only to the areas where etching is desired. All masking and lithography
steps which are otherwise necessary are thus superfluous. The etching
operation can take place with or without input of energy, for example in
35  the form of heat radiation (using IR lamps).



etching rates of 1 to 6 nnis, in particular wwth etching rates of 3 to 4
nm's. 20 For the transfer of the etching paste to the substrate surface to

be etchego Rosssiaabl e printing process with a high degr gg-0fpbd R on

and throughput 1s used. In particular, itable printing processes for this
pur pose which are known to the person §ﬁ led in the art are the dis- penser
techni que, screen, stencil, pad, stanp, ink-jet printing proc 25 esses.

However, nmanual application is |ikew se possible. Depending on the dispenser

t echni que, screen, .1, klischee, sta esign, or cart |d e control, it
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wat er and/or _a suitable solvent or solvent mxture. Wien the etching is
conpl et e, t hEOF @svirgasasitat rrasans, gitesialia, phe ﬂnamgeiSepnerﬁemlp@af@@d havi ng
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ductor technology can be used. Solvents having suitable physical prop-

erties can be employed individually or as a mixture. Preference is given

here to the use of solvents which have a good dissolution capacity for

the paste residues on the surfaces, have a suitable vapour pressure,

20 enabling easy drying after the rinsing of the surfaces, and at the same
time have environmentally friendly properties.

Use of the etching pastes according to the invention thus enables etch-
C ing to be carried out inexpensively in mass production on an industrial
25 scale in a suitable automated process.

In a preferred embodiment, the etching paste according to the invention
has a viscosity in the range from 5 to 100 Pa-s, preferably from 10 to
50 Pa-s. The viscosity here is the material-dependent component of the
30 frictional resistance which counters the movement during sliding of
adjacent liquid layers. According to Newton, the shear resistance in a
liguid layer between two sliding surfaces arranged parallel and moved
relative to one another is proportional to the velocity or shear gradient
G. The proportionality factor is a material constant which is known as
35 dynamic viscosity and has the dimension m Pa-s. In the case of Newto-
nian liquids, the proportionality factor is pressure- and temperature-



ductor technol ogy can be used. Solvents having suitabl e physical prop-
erties can be enployed individually or as a m xture. Preference is given
here to the use of solvents which have a good dissolution capacity for the
past e reswdaew/oosesthe surfaces, have a suitable vapour pressmegsodisenabl i ng
easy drying after the rinsing of the sughaces, and at the same tine have
environnentally friendly properties. Use of the etching pastes according to
the invention thus enables etch- ing to be carried out inexpensively in nmass
production on an industrial 25 scale in a suitable automated process. In a
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Qrt i cul ar | yetathrghdagtousthes ¢ase of thicker leyersr stencil printing and result

considerably inproved results. In particular, this is evident in a
shortened etching tine or in an increased 10 etchin? rate with the sane

etching ti neltfag found jhatrren(gi eeltloridec irendiii) ehlarige hexahydatease of
thicker |ayeaddrihy/iechiBi dueBiitiis afeBabable Sftaiplidely ERMnd ')
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away doped tin oxide surfaces (ITO) having a layer thickness of 200 nm
within a few seconds to minutes at temperatures above 50°C. At 100°C,

the etching time is about 60 seconds.

For the preparation of the particle-free media according to the inven-
20 tion, the solvents, etching components, thickeners and additives are
mixed successively with one another and stirred for a sufficient time
until a viscous paste having thixotropic properties has formed. The stir-
ring can be carried out with warming to a suitable temperature. The
C components are usually stirred with one another at room temperature.
25
Preferred uses of the printable etching pastes according to the inven-
tion arise for the processes described for structuring ITO applied to a
support material (glass or silicon layer), for the production of OLED dis-
plays, TFT displays or thin-layer solar cells.
30
As already mentioned, the pastes can be applied by means of the dis-
penser technique. Here, the paste is transferred into a plastic cartridge.
A dispenser needle is screwed onto the cartridge. The cartridge is con-
nected to the dispenser control via a compressed-air hose. The paste
35 can then be forced through the dispenser needle by means of com-
pressed air. The paste here can be applied as a fine line to a substrate



and/ or hydrochloric acid solutions are capable of conpletely etching 15 away
doped tin oxide surfaces (I TO having a | ayer thickness of 200 nm wthin a

f ew secongs 260032351t es at tenperatures above 50C. At 100GcT/EMGue@b&dap Ng tine
I s about 60 seconds. For the preparation.of the particle-free nedia

according to the inven- 20 tion, the sbﬁﬁénts, et chi ng conponents,
t hi ckeners and additives are m xed successively with one anot her and
stirred for a sufficient tine wuntil a viscous paste having thixotropic

properties s fornmed. The.stir- ring c be carried out wt rmng to a
suitable te éﬁé?mr@.e %BEOWSHQ{?gS)aﬂeRE'@PQ)p@%QP'téﬁ'c\ﬁi‘?fﬁ“%ne anot her
at room t engaternat diaméterfeherneattiiespasief lindeopvandadmadtt chn he past es
accordi ng toqq%e%i nven- tion arise for the processes described for

structuring pplied to a support material (glass or silicon |layer), for
the production of COLED dis- plays, TFT displays or thin-layer solar cells.

30 As mlread | e S ' : s of the dis-
penser techn%égﬁﬁéhgggglbllhﬂzoggéé% ?é&ﬁ%%srf%%derggpﬁﬁ) aplastic cartridge.
A di spenser needle is screwed onto the cartridge. The cartridge is con-

ted to t ' | < R . 35
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15 applied etching pastes can be washed off after a certain exposure time
using a suitable solvent or solvent mixture. The etching operation is

terminated by the washing.

in order to carry out the etching, an etching paste as described, for ex-
20 ample, in Example 1 is prepared. Using an etching paste of this type, a

iayer of doped tin oxide (ITO) having a thickness of about 120 nm can

pe removed selectively within 60 seconds at 120°C by the screen

printing process. The etching is subsequently completed by dipping the

Si wafer into water, followed by rinsing with the aid of a water jet in the
25 form of a fine spray.

O

The complete disclosure content of all applications, patents and

publications mentioned above and beiow, and the corresponding

application DE 10 2005 031 469.4, filed on 04.07.2005, are incor-
30 porated into this application by way of reference.

4. Exampies

For better understanding and in order to illustrate the invention,
35 exampies are given below which are within the scope of protection
of the present invention. These examples also serve to illustrate



bling the electrical and nechanical properties to be determ ned. In- stead,
the burning-in (firing through the dielectric |layers) can also be omtted

on use ofwd b7ebxrkd ng pastes according to the invention, papgpbdagodsas@pp! i ed
et ching pastes can be washed off after certain exposure tinme using a

sui tabl e solvent or solvent mxture. The”étching operation is termnated by
the washing. In order to carry out the etching, an etching paste as
described, for ex- 20 anple, in Exanple | is prepared. Using an etching

paste of this t ,.a. layer. of doped tin oxide.(lTOL havin t hi ckness of
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appl i cati onslopatents and publications nentioned above and bel ow, and the
corregpondi ng application DE 10 2005 031 469.4, filed on 04.07.2005, are
incor- 30 porated into this application by way of reference. 4. Exanples For
bett er underiatRmpgratuies giverdisrtheoexamplas ateatways inEat itdurthes exanpl es

iven b Ly it R A f
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the i nventi vigoarihee Rlompeesiibh8ed, however, the exanples are not suitable
for rggducing the scope of protection of the present application to these

al one. The tenperatures given in the exanples are always in C. It further-

re goes wgxmplesdyi ng that, both in the description and in the exam
c)es, t he added anmounts of the conmponents always add up to a total of 100%
in the conpositions. 10

Etching paste consisting of homogeneous thickener

15 20 g of iron(lll) chloride

is added with stirring to a solvent mixture consisting of
60 g of water
20 g of hydrochloric acid.

20 4 g of Finnfix 700 (carboxymethyicellulose sodium salt)
are then added slowly in portions to the solution with vigorous stirring,
and the mixture is stirred for a further 30 minutes. The clear paste is
then transferred into a dispenser cartridge.
C The paste, which is now ready to use, can then be applied to ITO sur-
25 faces by means of the dispenser.

Example 2
Etching paste consisting of homogeneous thickener

30 20 g of iron(lll) chloride

is added with stirring to a sclvent mixture consisting of
30 g of water

10 g of ethylene glycol

20 g of water

3 20 g of hydrochloric acid.



Exanmpl e 1 Etching paste consisting of honogeneous thickener 15 20 g of
rron(l1l) chloride is added with stirring to a solvent m xture consi sting of

60 g of wabafo7865285 of hydrochloric acid. 20 4 g of Fi nnf g £8%h06/005460
(carboxynet hyl cel | ul ose sodi um sal t) arﬁat hen added slowy in portions to

the solution with vigorous stirring, = the mxture is stirred for a
further 30 mnutes. The clear paste is then transferred into a di spenser
cartridge. The paste, which is now ready to use, can then be applied to I TO
sur- 25 faces b aps of the dispenser. Exanple 2 Etching paste consisting
of hormgenedhg %rﬁ%ﬂ@’h@ﬁo%o 20 g of iron(lll) chloride is added with

slti rri ngsg 0 iagcesthé?qdc{éd sl%m in?tbﬁﬂ'i@rﬁé tumhwé _soﬁﬂicmd\ﬂfth cggyltg%tqgg ,ethyl ene
gl yco 0 er . 20.. Q c.acid.

3T epz00e) FEE MIRMFE ¥ SuseBioHAEscl GidSeR. THE.A83 RS i 1 n

]E)orti ons tﬁtheﬂ tamisferred imtd & dispemserscatiidgéng, and the mixture is stirred
or agurt - t into a

di sperier cz'héiﬁﬂg@w@%‘srﬂé%@‘f teeﬁ%f)oiﬁg?sbﬁ%&ﬁgﬁg’ﬁyéﬁﬁﬁ‘%ﬁé ?ggngqrﬁen be
applied to Ifacesby-meansofiherdispansdr.t he di spenser. Exanple 3 10 Etching
paste consisting of honogeneous thickener 20 g of iron(lll) chloride Cis

added with stirring to a solvent m xture consi sting of
Example 3

Etching paste consisting of homogeneous thickener
20 g of iron(lil) chloride

10

C

is added with stirring to a solvent mixture consisting of
15 g of water

15 g of lactic acid

10 g of ethylene glycol

20 g of water

20 g of hydrochiloric acid.

15

4 g of Finnfix 2000

are then added slowly in portions to the solution with vigorous stirring,
and the mixture is stirred for a further 30 minutes. The clear paste is
then transferred into a dispenser cartridge.

The paste, which is now ready to use, can then be applied to ITO sur-

C - faces by means of the dispenser.

20
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15 g of water 15 15 g of lactic acid 10 g of ethylene glycol 20 g of water
20 g of hydrochloric acid. 4 g of Finnfix 2000 20 are then added slowy in
portionsw@sdohGesed ution with vigorous stirring, and thpcpipkbdekBossso Stirred
for a further 30 mnutes. The clear pasie is then transferred into a
di spenser cartridge. The paste, which 1% now ready to use, can then be
applied to I TO sur- 25 faces by neans of the dispenser. 30 35 WO
2007/ 003255 PCT/ EP2006/ 005460 - 17 Application Exanple: For paste
appl i cation by dispensin nd etching, the followi ng parane- ters are used:
5 Appl i cati &pplicalio (JR 2204): 100 mm's Dispenser (EFD 1500XL) -
wor ki ng pressure: 2-3 bar Dispensing needle internal dianeter: 230-260 pm
10 Etching Wrmterajplibaﬂﬁnfwdihp@'nsi@ahd'achm[g,%@ﬁ)llmmr@op&mnén
ul trasound ggéfh Drﬁi ng_: usi ng conpressed air 15 Result of an etched ITO
| aver havin ? Rf®ss of 125 nm on glass: Etched line widths from450 to
550 pp 20 C 25 30 35 WO 2007/003255 PCT/ EP2006/ 005460

Application rate XY stage (JR 2204): 100 mm/s

Dispenser (EFD 1500XL) — working pressure: 2-3 bar

Dispensing needle internal diameter: 230-260 ym

1
0 Etching parameters: 120°C for 1 min (hotplate)
C Rinsing: 30 sec in ultrasound bath
Drying: using compressed air
15 Result of an etched ITO layer having a thickness of 125 nm on glass:
Etched line widths from 450 to 550 um.
20
-
25
30
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-18 PATENT CLAIMS 1. Use of iron(lll) chloride or iron(lll) chloride
hexahydrate as etching conponent in a conposition for etching oxidic

surfacesw®2070833¢s of iron(l11) chloride or iron(l11) chpefigpedgasakydr ate
according to Claim1l as etching corrponfgt in a conposition for etching
oxidic surfaces which conprise or consist of Sn02 or zinc oxide. 10 3. Use
of iron(lll) chloride or iron(lll) chloride hexahydrate according to Caim
1 as etching conponent in a conmposition for etching oxidic, transparent,

conductive | ayers which, beS| e one or nore doping
conponents, or for etch| ng uni f é-ﬁ]@ﬁo%géngd%gwdsn porous or porous doped
15 tin oxide surfaces, (ITO and/or FTO systens and |ayers of variable

t hi ckness of4 s ¥ L)

chl ori de hex%h?%? c?f F@mwlﬁad& or 'gé{g.('”&f &gbbhﬁ&@%@sseség e&ﬁﬁﬁ‘u& conponent
in a conposi ti campenentir ki campesiion foneteltiag ¢xidichsunfaeasnce of an

i norganic mneral acid 20 selected fromthe group hydrochloric acid,

phosphor i ¢ 5c1 s fafidip, ciiBffle dlitshPEhBrRBHSkatjorhRe kobRing gan! ©

acid, whic & branch aV| ng 1-10
C at ons, sel ec E!lgbl f&%ﬂtqﬂm Qﬂmﬁﬁftﬂnttlﬂ@ ﬁ@@%&@b@l@@ g @El g he

hydr oxycar boxysulfhseaaitfieh eonipitselor 8oRgiSY of S0] dp zintSosigetse of iron(l i)

chl oride or |ron( I) chl ori de hexahydrate according to a|m4 in the

resence of ,an el ected f m t he. cet c
gm 3 cti LsaaU ’Hi]i) aﬂgaéﬁcpf igon( )BC'&IP"'F’% )quodorgig 8Fra @FBQ Pr oln(l 1)
chl orl e hexah@«hunﬁme@hﬂng\g?hcpo@nq?? @ompafsﬁ]gm fé¥ etchinglokidi® as

Sitio in e m ,0

chi ng conpon in a,co ast e .whi ch, conprises a
Gomogencous!y. irosanet. CoRAIRLYE FryesS uiinrBaiRs SnB2 2 ZNG oS "l gt
based on the opéear mamldbp_lrﬁﬁcdmpdmem:f; iron(l11) chloride or iron(lli)
chloride hexahyff i &cAMEPUAE Romogeneous, non-porous or porous doped
tin oxide surfaces, (ITO and/or FTO) systems and layers of variable

1
° thickness of such systems.,

4. Use of iron(ilf) chloride or iron(lil) chloride hexahydrate according to
one of Claims 1 to 3 as etching component in a composition for
etching oxidic surfaces in the presence of an inorganic mineral acid

20 selected from the group hydrochloric acid, phosphoric acid, sulfuric
acid, nitric acid and/or at least one organic acid, which may have a
straight-chain or branched alkyl radical having 1-10 C atoms, selec-
ted from the group of the alkylcarboxylic acids, the hydroxycarboxy-

C lic acids or the dicarboxylic acids.
25
5. Use of iron(lil) chioride or iron(lll) chioride hexahydrate according to

Claim 4, in the presence of an organic acid selected from the group
formic acid, acetic acid, lactic acid and oxalic acid.

8. Use of iron(lll) chioride or iron(lll) chloride hexahydrate according to
one or more of Claims 1 to 5 as etching component in a composition
in the form of a paste which comprises a homogeneously dispersed
thickening agent in amounts 0.5 to 25% by weight, based on the
total amount.

30

35 7. Use of iron(ill) chloride or iron(lli) chloride hexahydrate according to
Claim 6 as etching component in a composition in the form of a



Claim6 as etching conponent in a conposition in the formof a WD

2007/ 003255 PCT/ EP2006/ 005460 -19 paste which conpri ses one or nore
honbgeneoveby7abxsel ved thi ckening agents from the gr oUPCT/EP2006/005460
cellul ose/cellul ose derivatives and/or ,starch/starch derivatives and/or 5
xant han and/ or pol yvi nyl pyrrolidone, B I'ymers based on acryl ates or
functionalised vinyl units. 8. Use of iron(lll) chloride or iron(lll)

chl ori de hexahydrate according to 10 one or nore of Clains 1 to 7 as

et chi ng conpon LN .a €0 = L1 L.n_the form of St. i.gh has a
viscosity at 2%§i%ﬁpﬁr@i‘%’?%%ﬁ%gt@n%réim(}nggéﬁﬂgﬂg@@g?g&gﬁe of up to
25 s', pref er athickening ageots from the geoupnge from 10 to 25 Pa s and very
particularly i g - s. 15 9. Use of iron(lll)

chl oride or ir&ﬁ%ﬁé’gﬁﬁ@ﬂ%ﬁé‘%&ﬁ’%&@]@éccor ding to one or nore of
Cainms 1 to 7 &aeh/diaigh cleryativas and/ar conposi- tion in the formof a paste
for etghing Si %%Hénsdr‘ldlépn nitride- containing glasses which are in the

form of uniform honbgenegus, 20 non-porous and porous solids or for
et chi ng cor r es RAYVIRYIDYGFRlSONGus and porous gl ass layers of variable

Lhi ckness_whi cipdigirbeeisecrsmednale befurfetipralidasindinitgee of iron(lil)

chloride or iron(T1l) chloride hexahydrate accordi ng 5 to one or nore of
tion i,n the formof a paste

Clainms 1 to etchin onponent i.n ONROSI, -
For openi ng §aya5€ el EHieHES or doriufiamioade nexdhurtter oG @ ne
p_roce_SJtﬁof ?L t heorpe odlngrbrieomf @fairrs;emtcfw@bletﬁﬁng%mﬁp@néﬁt ianr@lc'{om;ﬁgsiat 28 "
Cilrculrts ere or (40) nen r. Nl - perrornman ctroni cs .
goe’or iron Rortln Bls ERTBPAste WHich i & ds sl i hadBngRng

from 6 to 35 Pa . s and a shear rate of up to 25 s, preferably a vis-

cosity in the range from 10 to 25 Pa - s and very particularly in the

range from 15t0 20 Pa . s.

15 . . . . .
9. Use of iron(lll) chloride or iron(lil} chloride hexahydrate according to

one or more of Claims 1 to 7 as etching component in a composi-
tion in the form of a paste for etching SiO,- or silicon nitride-
containing glasses which are in the form of uniform, homogeneous,
non-porous and porous solids

or

for etching corresponding non-porous and porous glass layers of
variable thickness which have been formed on other substrates.

20

C 10. Use of iron(it!) chloride or iron(lll) chloride hexahydrate according
25 to one or more of Claims 1 to 7 as etching component in a composi-
tion in the form of a paste for opening layers of doped tin oxide
surfaces (ITO and/or FTO) in the process for the production of
semiconductor components and integrated circuits thereof or of

components for high-performance electronics
30
11. Use of iron(lll) chloride or iron(lll} chloride hexahydrate according

to one or more of Claims 1 to 7 as etching component in a composi-
tion in the form of a paste in display technology (TFTs), in photo-
voltaics, semiconductor technology, high-performance electronics,
35 mineralogy or the glass industry, in the production of OLED lighting,
of OLED displays, and for the production of photodiodes and for the



to one or nore of Clainms 1 to 7 as etching conponent in a conmposi- tion in
the formof a paste in display technology (TFTs), in photo- voltaics,

sem conduct or technol ogy, high-performance el ectronics, 35 mneralogy or the
gl ass i ndusteooizest he production of OLED lighting, of @cEppdicpbays, and
for the production of photodi odes and f t he WO 2007/ 003255

PCT/ EP2006/ 005460 -20 structuring of TTO gl asses for flat-panel screen
applications (plasma displays). 12. Conposition for etching oxidic |ayers,
conprising 5 a) iron(lll) chloride or iron(ll11) chloride hexahydrate as

etching conpo . I tl Ly a, honogeneousl.y di ssol ved
organt o ¢ hi ckenistaiadr 1T ofeB o hakpingl SErEsEaP Rl A, Rl el
organi ¢ acid, Xbsplagshptionally e) additives, such as antifoans, thixotropic
agents, flowcontrol co agents, deaerators, adhesion pronoters, and which
Is in the f | Win 1 e osition according to
Claiml2, Cggzrnagég??és%ﬁbﬁr@l{'ﬁt{%ﬁ?@bgomﬁ%ﬁrgégoﬁgls&’@ﬁi ng conponent in an
amount5 of 1 t o @demyiwhigree aritpn(hé) emptkderhexahygisate aa efghiagount of 3 to
20% by wei ght, bagpfposent he total amount. 14. Conposition according to
Claima1l2, charettc)teri sed in that it com 20 prises the etching conponent in
an amount of 2 psoi‘eﬁﬂtby wei ght, based on the total ampunt. 15. Conposition
according to Go@ldptitﬁmawfmhaﬁidgler&ﬂmglvdimVéa icRhickening agenthi ng
conmponent in an ;rﬁ}unt Of 51 to 5%.bg vvel.ght, 25 based gﬂ the fotal anount.
16. Conposi ti o) PR N RtIgast apgdnarganic apd/ergaiieactdd in that it
corrpriﬁﬁs an i randpeptionallyneral acid sel ected fromthe group hydro- chloric
aci d, phosphori d sulfuric acid. nitric, acid and/ot _at |east 30 one
@uanic oo Ritifuss et 88 Afdame. bikeirB5c adden Bolkep i

: agents, deaerators, adhesion promoters, and

which is in the form of a paste and is printable.

13. Composition according to Claim 12, characterised in that it com-
prises the etching component in an amount of 1 to 30% by weight
and the thickening agent in an amount of 3 to 20% by weight, based
on the total amount.

15

14. Composition according to Claim 12, characterised in that it com-
20 prises the etching component in an amount of 2 to 20% by weight,
based on the total amount.

15. Composition according to Claim 12, characterised in that it com-
C prises the etching component in an amount of 5 to 15% by weight,
25 based on the total amount.

16. Composition according to Claims 12 to 15, characterised in that it
comprises an inorganic mineral acid selected from the group hydro-
chloric acid, phosphoric acid, sulfuric acid, nitric acid and/or at least
one organic acid, which may have a straight-chain or branched alkyl
radical having 1-10 C atoms, selected from the group of the alkyl-
carboxylic acids, the hydroxycarboxylic acids or the dicarboxylic
acid solutions.

30

17. Composition according to Claim 16, characterised in that it com-
35 prises an organic acid selected from the group formic acid, acetic
acid, lactic acid and oxalic acid.



radi cal having 1-10 C atons, selected fromthe group of the alkyl -
carboxylic acids, the hydroxycarboxylic acids or the dicarboxylic acid
SOIutlonswoiﬂnmﬁnmp03|t|on according to O aim 16, characperiepeshsionsabhrat it
com 35 prises an organic acid sel ected %ronlthe group formc acid, acetic
acid, lactic acid and oxalic acid. V[)ZB 7/ 003255 PCT/ EP2006/ 005460 -21 18.
Conposition according to one or nore of Clains 12 to 17, charac- terised in
that the proportion of the organic and/or inorganic acids is in a

The.mod um et e B asBifisiB ol b Mo dEChfR Piad? dfed D

val ue of bet wedarigedon thatithe Bopostion |od5rhhamgamcrngpd/ormmganmacmlsoﬂs d ai ns
12 to 18, char S nono- or
a9 a CaRaRTaldh Hifle Harf TR 005y FReighl taed 88

pol yhydric alcoho S Sele group anealol 1,4

10 but anedi ol , tal 3mewrdeddneimediumn p@heam&m agdeg aszidpr-rmnmsea\tblereofet hyl ene

gl ycolg di et hylé{&] ¥ n hedken B¢ ethers selected fromthe
group ethyl ene g ycg% égﬁ%ﬁﬁ?@ﬁkp?ﬁgg trlgtéq?ene gl ycol nononet hyl et her

di et hyl ene g nonqQhut yl et her and dlpropylene gl ycol nnnonethyl et her,
esters sel eclid&ﬂmsm@n BSCEFAINR tpone piNyiE ok Gigis B2 m«;n 8a

propyl ene carbagased in ‘Eﬁ‘élotﬂéém i#‘é% 3 @(ﬁ@éﬁpmﬁ’é’t@?%dﬂﬁt one

2- oct anone, - pent anone an I|done
such or in a m£¥%@x 4 (étr‘?daﬁ/ﬁ% Thiheagroup QWC%@% é)é%é@éﬁ'ﬁed&‘/e{ gra- bl y | n
an ampypt of 1ditan8aisi by, SABuwﬁedm qeflpentamedibbt2etiyouhexenBl of the

medi um 20. Cb re of Clajns ,12,to 19, charac-

5r| sed in that Vfépﬁlypgg@%hg 9@%@' At BFF%R}G@P QAY%%PUFHS t hi ckeners
om t he group sedettelddsercibd gﬂommeetﬂwﬂenaglm n?mutbbmtyl éthert tniethykare ch

derivatives anqqokq XBRLARNINGHYT, diethylene glycol monobutyl ether and

dipropyiene glycol monomethyl ether, esters selected from the

15 group [2,2-butoxy(ethoxy)]ethyl acetate, propylene carbonate,
ketones, such as acetophenone, methyl-2-hexanone, 2-octanone,
4-hydroxy-4-methyl-2-pentanone and 1-methyl-2-pyrrolidone, as
such or in a mixture, in an amount of 10 to 90% by weight, prefera-
bly in an amount of 15 to 85% by weight, based on the total amount

20 of the medium.

20. Composition according to one or more of Claims 12 to 19, charac-
terised in that it comprises one or more homogeneously dissolved
thickeners from the group

C cellulose/cellulose derivatives and/or

25 .
starch/starch derivatives and/or
xanthan and/or
polyvinylpyrrolidone
polymers based on acrylates or functionalised vinyl units.
30 21. Composition according to Claim 20, characterised in that it com-

prises a homogeneously dispersed thickener in amounts 0.5 to 25%
by weight, based on the total amount of the etching medium.

22. Composition according to one or more of Claims 12 to 21, charac-
35 terised in that it comprises additives selected from the group anti-
foams, thixotropic agents, flow-control agents, deaerators and



pol yvi nyl pyrrol i done polynmers based on acrylates or functionalised vinyl
units. 30 21. Conposition according to Caim20, characterised in that it
tom pri d32@7l0@PHeneousl y di spersed thickener in amunPeT@Pr20060053600 by
wei ght, based on the total anpunt of thg,etching nedium 22. Conposition
according to one or nore of Clains 12 t0 21, charac- 35 terised in that it
conprises additives selected fromthe group anti- foans, thixotropic agents,
fl ow-control agents, deaerators and WO 2007/ 003255 PCT/ EP2006/ 005460 - 22

adhesi on pronot : t..0 % b , d e total
amount. 23. Coﬁ%%‘%%%@@‘?’%’l 'Hgér? %”i‘ﬁ%’io‘?%‘ﬁ@%’d"gm’ ligg?%togjz char ac-
5 terised in tH&e tptaligountvi scosity at a tenmperature of 20C in a range
from6 to 35 Pa sat a shear rate of 25 s', preferably in the range from 10

to 25 Pa * t Hﬁg@a} ; ' s U ably 15
to 20 Pa s?tsa'acg ear fri%'??ftcg? P(ﬁzlgégo%nl%ﬂgaﬁ&rgf%ﬂgg@ 01?2?2%’ Ir%gﬁlﬁiﬁcérgani C,
gl ass-8ike, cry8baediménalii Nasetvisconly &t Aclerrperatra ARZ0ZC 8 #HEaNgs on

o 'n' acgor danqe g [0 09I LS A Shedpratet 28 o D pleferatan thReaRle e areas
on the surface ’"Q/mei(gt%{zgﬁ?%gsi%t %E?%Eﬁt&ﬁsﬁstm 1 V@he aft!fé}i%'ill':hi ng is
conpl ete, 15 i prefaraply 06fto 20 Pa -a& aphehriaroateof 28" .m xture or burnt of f
by heat- ing. 25. Process according to Caim?24, characterised in that a

iti di t ! f ' 12 - 23 i lied to th
curTaogy | to A ElasRer mh P aRevba i Ass AN, s OrARBS o 107 20
15 mi R pr;aferabasegetétiﬁedi’fﬁ)trwtta)c@mpositimaceonﬂipgstomodnwet@f c a}ma 24 -
, aracteri a : | r . I al s
Co 2 1 s apuite o padnePRliel e 08 ATE Aea%, B AXnr0aoR L 0.
stanp, ink-j et the etcibstrantuae maskselertivebeenly. tothe measesrs the sarféiceg t o
Caims 24 - 26y Hha'dthily isedied A8 ih #satWHkn the etching is complete,

is rinsed off using a solvent or solvent mixture or burnt off by heat-
ing.

15

25. Process according to Claim 24, characterised in that a composition
according to one or more of Claims 12 - 23 is applied to the surface
to be etched and removed again after an exposure time of 10 s -

20 15 min, preferably after 30 s to 2 min.

26. Process according to Claims 24 - 25, characterised in that a com-
position according to one or more of Claims 12 to 23 is applied by
means of dispensers, or by a screen, stencil, pad, stamp, ink-jet,

25 manual printing process.

27. Process according to Claims 24 - 26, characterised in that the etch-
ing composition is rinsed off using water when the etching is com-
plete.

30 28. Process according to Claims 24 - 27, characterised in that the etch-
ing is carried out at elevated temperatures in the range from 30 to
330°C, preferably in the range from 40 to 200°C and very particu-
tarly preferably 50 to 120°C.

35 29. Process according to Claims 24 - 28, characterised in that doped
tin oxide surfaces (ITO and/or FTO) are etched with etching rates of



ing conposition is rinsed off using water when the etching is com plete. 30
28. Process according to Clainms 24 - 27, characterised in that the etch- ing
I's carri & motoaesel evated tenperatures in the range frorcB@rimeoEG3aac,
preferably in the range from40 to 200_(‘2%[1d very particu- larly preferably
50 to 120C. 35 29. Process according to ainms 24 - 28, characterised in
that doped tin oxide surfaces (ITO and/or FTO are etched with etching
rates of WD 2007/ 003255 PCT/ EP2006/ 005460 -23 0.5 to 8 nnis, preferably

etoning rates o530 Ens hrerdtly 3 dEhing RaEs A R ShRigaRbdent 1 07 5
to 120C. 5 10 particulady prefegabfowitBstching rates of 3 to 4 nm/s at elevated
temperatures in the range from 50 to 120°C.
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