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A method for producing an electronic component with at least
one first electrode zone (21) and one second electrode zone
(23), which are separated from one another by an insulator (9)
and each comprise at least one sublayer of a first electrically
conductive material. Also disclosed is an electronic compo-
nent, which may be produced using the disclosed method.
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METHOD FOR PRODUCING AN
ELECTRONIC COMPONENT AND
ELECTRONIC COMPONENT

[0001] The present invention relates to a method for pro-
ducing an electronic component and to an electronic compo-
nent.

[0002] This patentapplication claims priority from German
patent application 10 2009 060 066.3 and German patent
application 10 2009 043 066.0, the disclosure contents of
which are hereby included by reference.

[0003] In electronic components such as organic light-
emitting diodes insulators serve inter alia to separate two
electrode zones from one another. Suitable insulators such as
for example photosensitive lacquers are generally very
expensive and difficult to apply.

[0004] An object of the present invention is to provide a
method improved over the prior art for producing an elec-
tronic component, in which the insulator is applied only to
specific zones of an electrically conductive layer.

[0005] The object according to the invention is achieved by
a method having the features of independent claim 1 and an
electronic component having the features of independent
claim 15.

[0006] Subclaims indicate further embodiments of the
method according to the invention.

[0007] The method according to the invention is suitable
for producing an electronic component with at least one first
electrode zone and one second electrode zone, which are
separated from one another by an insulator and each comprise
atleast one sublayer of a first electrically conductive material.
[0008] The method according to the invention comprises
the following steps:

[0009] A) providing a substrate layer and at least one first
electrically conductive layer of the first electrically conduc-
tive material arranged on the substrate layer;

[0010] B)arranging atleast one second electrically conduc-
tive layer of a second electrically conductive material on the
first electrically conductive layer;

[0011] C) arranging at least one first insulator on the sub-
strate, such that the second electrically conductive layer com-
prises at least one first subzone, which is covered with the
insulator, and a second subzone, which is not covered with the
insulator, the insulator being arranged such that it may serve
to separate the first electrode zone and the second electrode
zone from one another; and

[0012] D) arranging at least one functional layer and at least
one second electrode layer on the second electrically conduc-
tive layer obtained in the preceding step, which is covered in
places with the insulator.

[0013] Theterm “electrode zone”, as used herein, denotes a
zone or portion, functioning as an electrode, of the electronic
component or of an electrode layer thereof. The electrode
layer may be an anode layer or a cathode layer.

[0014] The first and second electrode zones each comprise
atleast one sublayer of a first electrically conductive material.
The term “electrically conductive material”, as used herein,
denotes a material or a substance with the ability to conduct
electrical current. The term “sublayer of a first electrically
conductive material”, as used herein, means that the electrode
zones each comprise or consist of a portion formed as a layer
of the first electrically conductive material. The sublayer
formed of the first electrically conductive material is in this
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case clearly separated from possible further layers, such that
for example the formation of an alloy between the first elec-
trically conductive material and each further material applied
in the respective electrode zone is ruled out.

[0015] The term “insulator”, as used herein, denotes an
insulating substance which is applied such that it prevents
current flow between the first electrode zone and the second
electrode zone. The insulator may be a coating or a coating
composition, such as a polymer or the like, and in particular a
lacquer and the like.

[0016] The term “lacquer” should here be taken to mean a
coating material applicable in liquid or indeed in powder
form.

[0017] The phrase “first electrically conductive layer”, as
used herein, denotes a layer comprising the first electrically
conductive material or a layer consisting of the first electri-
cally conductive material, which is deposited directly on the
substrate layer. The first electrically conductive layer may be
atransparent conductive layer. Without being limited thereto,
itmay be formed of a transparent conductive oxide (TCO), for
example indium-doped tin oxide (ITO) or ZnO, In/ZnO,
SnZn0, Al—7n0O and the like. The first electrically conduc-
tive layer may be applied to the substrate layer for example by
means of sputtering.

[0018] A second electrically conductive layer of a “second
electrically conductive material” is deposited on the first elec-
trically conductive layer, which material is conventionally
different from the first electrically conductive material. For
example, the first electrically conductive material may be
provided in particular for the anode of the finished device, the
second electrically conductive material being provided for
the cathode or vice versa. Examples of the second electrically
conductive material include, without being limited thereto,
metals, for example aluminium, barium, indium, copper, sil-
ver, gold, magnesium, calcium and lithium and the like and
mixtures or combinations thereof, in particular in the form of
alloys with one another or with other metals. The second
electrically conductive layer may comprise just one or indeed
a plurality of sublayers. The individual sublayers may then
mutually independently each consist of or contain the above-
stated materials; in addition to the metals listed explicitly
above, they may also contain or consist of the metals chro-
mium and molybdenum. Examples of layer sequences in a
second electrically conductive layer comprising a plurality of
sublayers are Mo/Al/Mo, Cr/Al/Cr, Cu/Cr and Cr/Cu.
[0019] The second electrically conductive layer may be
applied by means of sputtering, physical vapour deposition
(PVD) or the like to the first electrically conductive layer.
[0020] The term “substrate layer”, as used herein, denotes a
layer of a substrate as is conventionally used for example in
the prior art for an electronic component. The substrate may
be a transparent or a non-transparent substrate. For example,
the substrate may comprise glass, quartz, sapphire, plastics
films, coated plastics films, metal, metal foils, films coated
with an electrically insulating layer, silicon wafers or any
other suitable substrate material. According to the invention,
the substrate layer is in particular taken to mean the layer on
which all the other layers are subsequently applied during
production of the electronic component. In the case for
example of an optical electronic component, for example a
radiation-emitting device, such subsequent layers may be
layers required for radiation emission.

[0021] The “second electrode layer” may comprise a mate-
rial or be formed of a material which is selected from metals
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such as aluminium, barium, indium, silver, gold, magnesium,
calcium and lithium and combinations thereof or a compound
thereof, in particular an alloy, as well as transparent conduc-
tive oxides, such as for example metal oxides, such as zinc
oxide, tin oxide, cadmium oxide, titanium oxide, indium
oxide or indium-doped tin oxide (ITO), aluminium-doped
zinc oxide (AZO), Zn,Sn0O,, CdSnO;, Mgln,0,, GalnO;,
Zn,In,05 or In,Sn;0,, or mixtures of different transparent
conductive oxides. The second electrode layer is preferably
formed of a metal. The second electrode layer of the elec-
tronic component may be a cathode layer.

[0022] A “functional layer” of the electronic component
performs a function which is characteristic of the electronic
component. For example, functional layers may be radiation-
emitting layers, such as fluorescent and/or phosphorescent
emitter layers of an organic light-emitting diode.

[0023] An “electronic component”, which may be pro-
duced using the method according to the invention, may,
without being limited thereto, be a transistor, a capacitor, a
thermistor, an organic electronic component, such as an
organic light-emitting diode, a solar cell, and the like.
[0024] It is possible, with the method according to the
invention, to separate two electrode zones from one another,
wherein structuring of the electrode zones takes place at a
preselected position during application of the electrode zones
or subsequently and the insulator applied to the second elec-
trically conductive layer is arranged in the zone formed by the
structuring. The structuring is conventionally introduced
later.

[0025] If the structuring is already present (i.e. introduced
“earlier”), this may take place by applying the first and second
electrically conductive layers or subzones thereof to the sub-
strate for example by printing, by deposition using SAMs
(self assembling monolayers) and the like.

[0026] The insulator is applied (conventionally exclu-
sively) to the second electrically conductive layer. Provision
is made according to the invention for the insulator to be
applied to the second electrically conductive layer only in
predetermined zones or portions.

[0027] Arranging the insulator only in the first subzone of
the second electrically conductive layer may be performed,
depending on the composition of the insulator, by means of a
printing process, with the assistance of a syringe, nozzle,
grommet and the like. After completion of the electronic
component, the first subzone may serve as a bond pad oras a
bus bar for subsequent contacting of the electronic compo-
nent.

[0028] The second electrically conductive layer is subdi-
vided by means of the insulator applied to the substrate into at
least two subzones, of which one is covered with insulator and
the other is not covered. At the same time, the insulator is
arranged such that it may serve to separate the first and the
second electrode zones of the first electrically conductive
layer from one another. This should in particular also be taken
to mean that in a later method step the insulator is made
deformable, which makes it possible to arrange the insulator
in such a way that the electrode zones are separated from one
another by the insulator.

[0029] The method according to the invention of producing
an electronic component may be used to produce electronic
components more economically with regard to cost and time.
Since each layer of the component is applied individually and
may optionally, as desired or required, be structured (as may
be inferred from the following further developments of the
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method), complex coating or application steps may thus be
avoided and (often expensive) material may additionally be
saved.

[0030] By applying the second electrically conductive
layer according to the invention extensively on the first elec-
trically conductive layer, it is additionally possible to prevent
the first electrically conductive layer, such as for example a
sensitive ITO layer, from coming into contact with the insu-
lator to be printed on and/or the protective material and pos-
sibly being damaged or impaired. In addition, the first elec-
trically conductive layer does not come into direct contact
with the installations. The first electrically conductive layer
may additionally in particular be free of particles, such as
contaminants, since etching of the second electrically con-
ductive layer removes contaminants, such as residues, which
may arise through redeposition of an optionally performed
laser ablation process.

[0031] The method according to the invention makes it
possible to achieve “self aligning” of the second electrically
conductive material and of the insulator. In this way it is for
example possible to provide conductor tracks or bond pads,
simply and easily in the electronic component produced
according to the invention.

[0032] Inafurther development of the method according to
the invention, the method comprises the following step:
[0033] E)removing first electrically conductive material of
the first electrically conductive layer at least along a prede-
termined separation zone between the first electrode zone and
the second electrode zone. This removal step can be per-
formed after step A) and before step B).

[0034] The predetermined separation zone may be a sort of
trench or gap between the first and second and any further
electrode zone of the first electrically conductive layer
formed by removing the first electrically conductive material.
[0035] It is alternatively possible to remove both the first
electrically conductive material of the first electrically con-
ductive layer and the second electrically conductive material
of the second electrically conductive layer, located over the
first electrically conductive material, at least along a prede-
termined separation zone between the first electrode zone and
the second electrode zone (step F)).

[0036] This step is normally performed after step B) and
before step C).
[0037] Removal of both the first and second electrically

conductive material may in this case proceed preferably
simultaneously, i.e. in one step.

[0038] Ina further development of the method according to
the invention, the method according to the two above alter-
natives comprises removal of the first electrically conductive
material (step E) or removal of the first electrically conductive
material and of the second electrically conductive material
(step F)) by means of laser ablation.

[0039] Theterm “laser ablation”, as used herein, covers the
removal of the first electrically conductive material or the
removal of the first and of the second electrically conductive
materials from the surface of the substrate layer by bombard-
ment with pulsed laser radiation.

[0040] During removal or erosion of the second electrically
conductive layer and the first electrically conductive layer by
means of laser ablation, in particular only the uppermost, i.e.
the second electrically conductive layer heats up. This may be
particularly advantageous when it comes to protecting the
first electrically conductive layer, for example an ITO layer,
which is generally a very sensitive layer.
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[0041] Ina further development of the method according to
the invention, the method additionally comprises the step G)
of arranging at least one protective material in at least one
third subzone of the second electrically conductive layer,
which is arranged in the second subzone.

[0042] The term “protective material”, as used herein,
denotes a material or a substance which serves to protect the
second electrically conductive material of the second electri-
cally conductive layer in the subzones in which it has been
applied to the second electrically conductive layer, in particu-
lar in the further procedure of producing the electronic com-
ponent, i.e. in further process steps.

[0043] The protective material may be a coating material
such as a lacquer and the like. In particular, the protective
material may be an alkali-soluble etching resist, for example
an etching resist as used in the production of printed circuit
boards (PCBs). This etching resist may be crosslinked or
cured thermally or by means of UV radiation. The protective
material is preferably soluble in a solvent in which the insu-
lator is insoluble. Mention may be made in this regard for
instance of alkaline solutions for example weak alkaline
aqueous solutions of salts inter alia (for example NaOH,
KOH, NH,OH, or quaternary ammonium salts as N(CHj;)
JOH).

[0044] Arrangement of the protective material may take
place both after application of the second electrically conduc-
tive layer to the first electrically conductive layer and before
application of the insulator to the second electrically conduc-
tive layer and after application of the insulator to the second
electrically conductive layer and before application of a func-
tional layer to the second electrically conductive layer.
[0045] Application of the protective material proceeds in
such a way that the second electrically conductive layer is
covered with protective material in the third subzone and in at
least one fourth subzone, which is arranged in the second
subzone, is not covered with the protective material nor with
the insulator.

[0046] The protective material may be arranged, at least in
places, over or on the insulator.

[0047] Ina further development of the method according to
the invention, the protective material is arranged at a distance
from the insulator on the second subzone, such that a gap
remains between the first subzone and the third subzone. In
this embodiment the protective material is not arranged on the
insulator.

[0048] The “distance” at which the protective material is
arranged on the insulator may be a predetermined distance.
The “gap” which is produced by arranging the protective
material spaced from the insulator may be a zone which
corresponds to the separation zone or the separating line
between the first and second electrode zones.

[0049] According to this further development of the
method according to the invention, at least some of the first
electrically conductive material of the first electrically con-
ductive layer and of the second electrically conductive mate-
rial of the second electrically conductive layer, located in the
zone of the gap, as described above, is removed. The first
electrically conductive material to be removed of the first
electrically conductive layer and the second electrically con-
ductive material of the second electrically conductive layer
are normally located under the gap.

[0050] Ina further development of the method according to
the invention for producing the electronic component, the
method comprises the following step:
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[0051] H) at least partial removal of the second electrically
conductive layer in at least the fourth subzone.

[0052] This step H) may proceed both after step C) and
before step D). as well as after step G) and before step D).
[0053] The second electrically conductive material is in this
case removed substantially in the fourth subzone of the sec-
ond subzone, i.e. in that zone which is covered neither by
protective material nor by insulator. By removing second
electrically conductive material, the first electrically conduc-
tive layer located under the second electrically conductive
layer is exposed in the zone of the fourth subzone of the
second electrically conductive layer (and not removed).
Removal thus proceeds by means of a method which selec-
tively removes just one layer, for example a metal layer.
[0054] Inafurther development of the method according to
the invention for producing the electronic component, the
second electrically conductive layer is removed by etching.
Etching of the second electrically conductive material may in
this case proceed using an etching bath.

[0055] The term “etching”, as used herein, denotes removal
of the second electrically conductive material on the surface
of' the first electrically conductive layer by applying suitable
etching substances; these may be chemical substances which
modify (generally oxidise) the material to be removed in a
chemical reaction and thus generally dissolve it. Etchants are
normally acids or strong oxidising agents. Examples worthy
of mention are HNO;, HCl, H;PO,, acetic acid, H,SO,,
cerium ammonium nitrate (CAN) and H,O,.

[0056] In such an embodiment both the insulator and the
protective material are resistant to the chemicals, such as for
example acids, used for etching the second electrically con-
ductive material. In the zones of the second electrically con-
ductive layer on which they are applied, the insulator and the
protective material provide an etch stop function for the sec-
ond electrically conductive layer or the second electrically
conductive material in the corresponding zones of the second
electrically conductive layer. In addition, the etching bath is
selected such that the first electrically conductive layer, for
example a sensitive [TO layer, is not attacked or impaired by
the etchant used.

[0057] By etching the second electrically conductive mate-
rial, the structures of the first electrically conductive layer and
the second electrically conductive layer located under the
insulator and/or under the protective material layer are main-
tained.

[0058] An advantage of the method according to the inven-
tion may consist in just one individual etch step being
required to remove the second electrically conductive mate-
rial in the fourth subzone arranged in the second subzone of
the second electrically conductive layer and thus to expose
parts of the first electrically conductive layer as the first and
second electrode zones.

[0059] Inafurther development of the method according to
the invention, the method comprises the following step:
[0060] I)removing the protective material from the second
electrically conductive layer.

[0061] Removal of the protective material from the second
electrically conductive layer in this case takes place after step
H).

[0062] Since the insulator is only applied at specific, pre-
viously determined points on the second electrically conduc-
tive layer, in the method according to the invention an elec-
trically non-conductive material, the protective material, has
optionally to be removed just once. The protective material
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used may generally be removed with the assistance of a
suitable solvent, instead, as may be conventional in the prior
art, of by means of etching.

[0063] The protective material may for example also be
removed by means of stripping. The term “stripping” in this
case denotes ashing or removal of protective material, such as
for example of a (photo)resist. As a rule, an oxygen plasma is
in this case used in the “stripper” or asher, to burn off the
(photo)resist.

[0064] By removing the protective material from the sec-
ond electrically conductive layer, second electrically conduc-
tive material is completely exposed. The exposed zones of the
second electrically conductive layer may be used as the sec-
ond electrode of the electronic component. They may form
part of the second electrode or serve wholly as the second
electrode.

[0065] Ina further development of the method according to
the invention, the insulator is applied directly on the second
electrically conductive layer and arranged on the second elec-
trically conductive layer such that it is located in the imme-
diate vicinity of the separation zone between the first elec-
trode zone and the second electrode zone. The term “in the
immediate vicinity” means that the insulator is applied spa-
tially to the second electrically conductive layer in such a way
that it is capable, as the result of subsequent treatment such as
for example softening, of flowing into the separation zone
between the first electrode zone and the second electrode
zone. For example, the insulator may be arranged in such a
way that its distance from the separation zone is no greater
than the width of the separation zone.

[0066] The insulator may be applied to the second electri-
cally conductive layer in a predetermined pattern. Such a
pattern may, for example, be predetermined by means of
coordinates or the like before application of the insulator. The
insulator may be applied to the second electrically conductive
layer by means of a mask or a stencil or defined coordinates,
which are applied to the surface of the second electrically
conductive layer as a reference system.

[0067] By applyingthe insulator and the protective material
at specific points by means of a printing process, it is addi-
tionally possible to reduce or rule out the risk of errors caused
by incorrect orientation of the photolithographic installation
during application of the photosensitive lacquers.

[0068] Ina further development of the method according to
the invention, the insulator is in this case applied to the second
electrically conductive layer by means of a printing method.
Suitable printing process include planographic, relief, inta-
glio and screen printing processes and combinations thereof.
The insulator may in particular be printed onto the second
electrically conductive layer by screen printing, ink-jet print-
ing, flexographic printing and the like. Further suitable print-
ing process include pad printing, stamp printing process,
pochoir and the like.

[0069] The protective material may, like the insulator, also
be printed on the second electrically conductive layer. The
above-stated explanations relating to suitable printing pro-
cess therefore likewise apply to printing of the protective
material.

[0070] With the method according to the invention it is
advantageously possible, by printing on the insulator and the
protective material, to make savings both on material and
time and thus on costs over the methods conventionally used
in the prior art, such as for example lithographic methods.
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[0071] Incontrastto the lithographic methods used conven-
tionally, in which each coating step is individually applied
and structured photolithographically, in the method accord-
ing to the invention only that quantity of material of the
insulator and of the protective material, which may as a rule
both be expensive materials, is applied which is needed to
produce the electronic component. In this way OLED tiles,
which are complex and expensive to produce by conventional
methods, may advantageously be produced in a time- and
material-saving manner.

[0072] Since simple lacquers may be used in the method
according to the invention as the insulator and/or protective
material, it is additionally advantageously possible to dis-
pense with the use of expensive chemicals, such as for
example photosensitive lacquers, which are generally used in
photolithographic methods. Since according to the invention
no subsequent structuring of the individual layers is neces-
sary, it is additionally advantageously possible to dispense
with expensive installations.

[0073] Inafurther development of the method according to
the invention, the method includes the step J) of establishing
conditions in which the insulator may be brought at least
partially into a flowable state and the step K) of introducing
the insulator or allowing it to flow into at least one portion of
the separation zone between the first electrode zone and the
second electrode zone.

[0074] Theinsulatoris in this case in particular a liquefiable
insulator, such as for example a polymer or a lacquer. To be
able to liquefy the insulator, one or more of the following
conditions, temperature increase, pressure, light, reagents,
vapour and the like, may be established as conditions for
liquefaction of the insulator. If the material is selected suit-
ably, the insulator may soften as a result of heating of the
substrate layer or direct exposure of the second electrically
conductive layer to radiant heat. The insulator may then flow
over the edges of the second electrically conductive layer
and/or the first electrically conductive layer. In addition, the
insulator may be softened by being introduced into a solvent
atmosphere, for example water, or indeed a lower-boiling
solvent. In this way the structure of the insulator may advan-
tageously be rounded.

[0075] In a further development, the method is such that at
least one conductor track of the second electrically conduc-
tive material is arranged on the first electrically conductive
layer in the first electrode zone.

[0076] In the finished electronic component it is clearly
discernible both with the naked eye and under a microscope
that the insulator has been printed on. At the edges undulating
or fissured structures are in each case visible, which do not
occur when a photolithographic method is used (clear straight
line).

[0077] The method according to the invention does not
conventionally include any photolithographic steps and an
economic method may therefore be used to produce an elec-
tronic component, such as for example an organic light-emit-
ting diode. It is possible, by means of the method according to
the invention, to produce an electronic component of robust
design. The method according to the invention may therefore
also be used to mass-produce electronic components.

[0078] Allinall, the method according to the invention may
thus provide a highly cost-effective method, for example for
producing OLED tiles.

[0079] The present invention is hereinafter illustrated with
reference to the figures without restricting its general nature.
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Similar or identical elements are labelled with the same ref-
erence signs in the figures, in which:

[0080] FIGS. 1 A-I illustrate a method of producing an
electronic component according to a first embodiment of the
present invention;

[0081] FIGS. 2 A-I illustrate a method of producing an
electronic component according to a second embodiment of
the present invention; and

[0082] FIG. 3 shows a plan view onto a substrate template.
[0083] FIGS. 1A to I show preparation of a substrate for the
production of an electronic component using the method of
the invention according to a first embodiment.

[0084] A substrate layer 1 (see FIG. 1A) may for example
be formed of glass. Alternatively, the substrate layer 1 may
also be formed of plastics films, coated plastics films, metal
foils, which are for example coated with an electrically insu-
lating layer, and the like.

[0085] Processing begins with extensive coating of the sub-
strate layer 1 with a first electrically conductive layer 3 (see
FIG. 1B).

[0086] The first electrically conductive layer 3 may for
example be a transparent layer of ITO. Alternatively, the first
electrically conductive layer 3 may also be formed of another
transparent electrical material, such as for example ZnO,
In/ZnO, SnZnO, Al—ZnO or another suitable material,
which is designed to withstand the process of etching the
second electrically conductive material.

[0087] Coating may for example proceed by means of sput-
tering.
[0088] Inthe next step the first electrically conductive layer

3 is coated extensively with a second electrically conductive
layer 5 (see FIG. 1C). In this case, a metal may be used as the
second electrically conductive material for the second elec-
trically conductive layer 5. However many other metals and
combinations thereof are possible. The second electrically
conductive layer 5 may be, deposited by means of sputtering,
PVD and the like.

[0089] As shown in FIG. 1D, laser ablation then takes
place, which produces a separation zone 7 or a trench in the
second electrically conductive layer 5 and the first electrically
conductive layer 3. The separation zone 7 provides the sub-
sequent electrical insulation between the cathode and the
anode of the electronic component.

[0090] Inthe next step, as shown in FIG. 1E, an insulator 9
is applied in structured manner to the second electrically
conductive layer 5, such that at least one first subzone 11 is
produced, which is covered with the insulator 9, and at least
one second subzone 13, which is not covered with the insu-
lator.

[0091] The insulator 9 may be a lacquer. It may be applied
to the second electrically conductive layer 5 by a printing
process, such as for example screen printing, ink-jet printing
or flexographic printing. The insulator 9 should be selected
such that it is softenable by subsequent treatment and may be
brought into a flowable state.

[0092] The function of the insulator 9 is primarily electrical
insulation in the subsequent electronic component and the
etch stop function of the second electrically conductive layer
5.

[0093] Next, a protective material 15 is applied to the sec-
ond electrically conductive layer 5 (see FIG. 1F), which may
or may not partially cover the insulator 9. The second elec-
trically conductive layer 5 then comprises a third subzone 17,
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which is covered with protective material 15, and a fourth
subzone 19, which is not covered with protective material.
[0094] The protective material 15 may be a lacquer. The
protective material 15 is preferably soluble in a solvent, in
which the insulator 9 is insoluble or is at least only sparingly
soluble.

[0095] The protective material 15 may be applied to the
second electrically conductive layer 5 by a printing process,
such as for example screen printing, ink-jet printing or flexo-
graphic printing. The function of the protective material 15 is
in particular an etch stop function for the second electrically
conductive layer 5.

[0096] As shown in FIG. 1G, next comes removal of the
second electrically conductive material of the second electri-
cally conductive layer 5, etching preferably being used. For
etching of the second electrically conductive layer 5 an etch-
ing bath, such as for example 3% trichloroacetic acid in water
is used. In this case the metal structures of the second elec-
trically conductive layer 5 of the fourth subzone 19 are
removed, while those of the first subzone 11 and of the third
subzone 17 are substantially retained.

[0097] Instep I) the protective material 15 (in FIG. 1H the
protective material is therefore no longer shown) is removed
using a solvent.

[0098] The substrate layer 1 orthe insulator 9 is then heated
directly such that the insulator 9 softens (reflow) and flows
over the exposed edges of the second electrically conductive
layer 5 and the first electrically conductive layer 3. As shown
in FIG. 11, the structure of the insulator 9 is rounded.

[0099] On the substrate layer prepared in this way it is now
possible to produce the electronic component, for example an
OLED, by a conventional method. To this end, in subsequent
processing steps the semiconducting, light-generating
organic layers and the second electrode layer, for example a
cathode layer, are applied to the substrate layer under a
vacuum by vapour deposition.

[0100] FIGS. 2A to I show preparation of a substrate for the
production of an electronic component using the method of
the invention according to a second embodiment.

[0101] The second embodiment corresponds substantially
to the first embodiment, except that laser ablation of the first
electrically conductive layer 3 and the second electrically
conductive layer 5 proceeds after application of the insulator
9 and of the protective material 15:

[0102] after extensive application of the second electrically
conductive layer 5 to the first electrically conductive layer 3,
the insulator 9 is applied to the second electrically conductive
layer 5 by a printing process (see FIG. 2D), such that a first
subzone 11 with insulator 9 is present.

[0103] The protective material 15 is then applied to the
second electrically conductive layer 5 (see FI1G. 2E), such that
a third subzone 17 is covered with protective material 15.
[0104] Then, as illustrated in FIG. 2F, laser ablation is
performed, by means of which the separation zone 7 is pro-
duced in the second electrically conductive layer 5 and in the
first electrically conductive layer 3. Such a separation zone 7
may for example provide subsequent electrical insulation
between cathode and anode of the electronic component.
[0105] In this case the laser cut should extend in a gap
between the insulator 9 and the protective material 15. Fur-
thermore, the laser cut should extend so close to the edge of
the insulator 9 that, in the process step of softening the insu-
lator 9, the insulator 9 flows over the edge produced by the
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laser of the second electrically conductive layer 5 and the first
electrically conductive layer 3.

[0106] The method then continues with the removal in turn
of the second electrically conductive material in the fourth
subzone 19 of the second electrically conductive layer 5 (see
FIG. 2G), which removes protective material (see FIG. 2H),
the insulator 9 is brought into a flowable state and introduced
into the separation zone 7 (see FIG. 21) and the remaining
layers of the electronic component are deposited on the sub-
strate layer prepared in this way (not shown).

[0107] It is alternatively also possible to structure the first
electrically conductive layer by means of laser ablation and
then to apply second electrically conductive material to zones
of the first electrically conductive layer or extensively to the
first electrically conductive layer, such that second electri-
cally conductive material is introduced into the gaps pro-
duced by structuring of the first electrically conductive layer.
The structuring of the first electrically conductive layer may
then be re-exposed subsequently, by arranging the insulator
and the layer material in such a way that in the etching process
second electrically conductive material is removed in the
zone in which trenches or the like were introduced into the
first electrically conductive layer.

[0108] If the second electrically conductive layer and the
first electrically conductive layer are jointly structured, any
deposits or contaminants arising during the ablation process
may be removed. Such a procedure may resemble the clean-
ing of silicon wafers and advantageously constitute a very
clean process. It may alternatively also be advisable for the
laser to cut through the insulator, the second electrically con-
ductive layer and the first electrically conductive layer, such
that on softening (reflow) of the insulator the insulator may
fill the separation zone from both sides.

[0109] FIG. 3 shows a plan view of a prepared substrate
layer 1 for producing an electronic component.

[0110] On its top the substrate layer 1 comprises a first
electrode zone 21 and a second electrode zone 23, which are
insulated from one another by the insulator 9.

[0111] A conductor track 25 is provided in the middle of the
substrate template shown in FIG. 3. Feed lines 27 are
arranged for electrical contacting of the component.

1. A method for producing an electronic component with at
least one first electrode zone and one second electrode zone,
which are separated from one another by an insulator and
each comprise at least one sublayer of a first electrically
conductive material, comprising the steps of:

A) providing a substrate layer and at least one first electri-
cally conductive layer of the first electrically conductive
material arranged on the substrate layer;

B) arranging at least one second electrically conductive
layer of a second electrically conductive material on the
first electrically conductive layer;

C) arranging at least one first insulator on the substrate,
such that the second electrically conductive layer com-
prises at least one first subzone, which is covered with
the insulator, and a second subzone, which is not covered
with the insulator, the insulator being arranged such that
it may serve to separate the first electrode zone and the
second electrode zone from one another; and

D) arranging at least one functional layer and at least one
second electrode layer on the second electrically con-
ductive layer obtained in step C), which is covered in
places with the insulator.
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2. The method according to claim 1, further comprising at
least one of the following steps:

E) removing first electrically conductive material of the
first electrically conductive layer at least along a prede-
termined separation zone between the first electrode
zone and the second electrode zone,

step E) taking place between step A) and step B); or

F) removing first electrically conductive material of the
first electrically conductive layer and second electrically
conductive material of the second electrically conduc-
tive layer, located over the first electrically conductive
material, at least along a predetermined separation zone
between the first electrode zone and the second electrode
zone,

step F) taking place between step B) and step C).

3. The method according to claim 2, wherein removal of the
first electrically conductive material according to step E) or
removal of the first electrically conductive material and of the
second electrically conductive material according to step F)
proceeds by laser ablation.

4. The method according to claim 1, further comprising the
step:

(3) arranging at least one protective material in at least one
third subzone, which is arranged at least partially in the
second subzone, between step B) and step C) and/or
between step C) and step D), such that the second elec-
trically conductive layer in at least one fourth subzone,
which is arranged at least partially in the second sub-
zone, is not covered with the protective material.

5. The method according to claim 2, wherein the protective
material is arranged at a distance from the insulator on the
second subzone, such that a gap remains between the first
subzone and the third subzone, and wherein at least some of
the first electrically conductive material of the first electri-
cally conductive layer and of the second electrically conduc-
tive material of the second electrically conductive layer,
located in the zone of the gap, is removed according to step F).

6. The method according to claim 4, further comprising the
step:

H) at least partial removal of the second electrically con-
ductive layer in at least the fourth subzone of the second
subzone,

step H) taking place between step C and step D and/or
between step G and step D.

7. The method according to claim 6, wherein the second
electrically conductive layer is removed by etching.

8. The method according to claim 6, further comprising the
step:

1) removing the protective material from the second elec-

trically conductive layer,
step 1) taking place after step H).

9. The method according to claim 1, wherein the insulator
is applied in step C) directly to the second electrically con-
ductive layer and arranged in such a way on the second
electrically conductive layer that it is located substantially in
the immediate vicinity of the separation zone between the
first electrode zone and the second electrode zone.

10. The method according to claim 9, wherein the insulator
is applied to the second electrically conductive layer by a
printing process.

11. The method according to claim 1, further comprising
the steps:

J) establishing conditions in which the insulator may be

brought at least partially into a flowable state; and
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K) introducing the insulator into at least one portion of the
separation zone between the first electrode zone and the
second electrode zone.

12. A method according to claim 1, wherein the first elec-

trically conductive material is a transparent conductive oxide.

13. The method according to claim 1, wherein the second
electrically conductive material is a metal.

14. The method according to claim 1, which is performed
in such a way that at least one conductor track of the second
electrically conductive material is arranged on the first elec-
trically conductive layer in the first electrode zone.

15. An electronic component, produced by a method
according to claim 1.

16. A method for producing an electronic component with
at least one first electrode zone and one second electrode
zone, which are separated from one another by an insulator
and each comprise at least one sublayer of a first electrically
conductive material, having the steps:

A) providing a substrate layer and at least one first electri-
cally conductive layer of the first electrically conductive
material arranged on the substrate layer;

B) arranging at least one second electrically conductive
layer of a second electrically conductive material on the
first electrically conductive layer;

C) arranging at least one first insulator on the substrate,
such that the second electrically conductive layer com-
prises at least one first subzone, which is covered with
the insulator, and a second subzone, which is not covered
with the insulator, the insulator being arranged such that
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it may serve to separate the first electrode zone and the
second electrode zone from one another; and

D) arranging at least one functional layer and at least one

second electrode layer on the second electrically con-
ductive layer obtained in step C), which is covered in
places with the insulator,

wherein the first electrically conductive layer is extensively

coated onto the substrate layer,

wherein the second electrically conductive layer is exten-

sively coated onto the first electrically conductive layer
on a side remote from the substrate layer,

wherein a separation zone is formed in the second electri-

cally conductive layer and in the first electrically con-
ductive layer, the separation zone provides an electrical
insulation between the first electrode zone and the sec-
ond electrode zone, and

wherein the insulator is located at least partially in the

separation zone and provides electrical insulation
between the first electrode zone and the second electrode
zone in a lateral direction.

17. A method according to claim 16, wherein the separa-
tion zone and the insulator surround the first electrode zone
and/or the second electrode zone in the manner of a frame,
seen in a top view onto the substrate layer.

18. A method according to claim 16, wherein the separa-
tion zone is formed as a trench that completely penetrates
through the first electrically conductive layer and the second
electrically conductive layer.
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