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1
ORGANIC ELECTROLUMINESCENT ARRAY
SUBSTRATE AND DISPLAY DEVICE FOR
CONTROLLING VOLUME RESISTIVITY OF
PIXEL DEFINITION LAYER

CROSS REFERENCE TO RELATED
APPLICATION

This application claims priority to Chinese Patent Appli-
cation No. 201710381703.7 filed on May 24, 2017, the
disclosure of which is incorporated herein in its entirety by
reference.

TECHNICAL FIELD

The present disclosure relates to an organic electrolumi-
nescent array substrate and a display device comprising the
organic electroluminescent array substrate.

BACKGROUND

An organic electroluminescent device (OLED) is con-
cerned by the industry due to its self-luminescence, low
driving voltage, rapid response, wide viewing angle and so
on. An organic electroluminescent array panel mainly com-
prises a thin-film transistor (TFT) driving circuit layer, an
anode layer, a pixel definition layer, an organic material
layer and a cathode layer, wherein the TFT driving circuit
layer at least comprises two signal lines, i.e., a first metal
line and a second metal line, and the anode layer domain and
the pixel definition region cover the first and second metal
lines. The cathode layer covers the entire anode layer
domain and the pixel definition region and has an area
overlapping with the first and second metal lines, which
results in parasitic capacity.

SUMMARY

In one aspect of the present disclosure, an organic elec-
troluminescent array substrate is provided, which comprises:
a pixel array, in which each pixel has a light-emitting region;
and a pixel definition layer for defining the light-emitting
region of each pixel, wherein the pixel definition layer has
a volume resistivity of 107 to 10'° Q-m.

According to an exemplary embodiment of the present
disclosure, the pixel definition layer has a volume resistivity
of 107 to 10" Q'm.

According to an exemplary embodiment of the present
disclosure, the pixel definition layer is formed by a polyim-
ide material or an acrylic material doped with an electrically
conductive material.

According to an exemplary embodiment of the present
disclosure, the electrically conductive material is selected
from a metal, an electrically conductive metal oxide, an
electrically conductive polymer or any mixture thereof.

According to an exemplary embodiment of the present
disclosure, the electrically conductive material is an electri-
cally conductive nanomaterial.

According to an exemplary embodiment of the present
disclosure, the electrically conductive nanomaterial is
selected from an electrically conductive nanowire, an elec-
trically conductive nanotube, an electrically conductive
nanoparticle or any mixture thereof.

According to an exemplary embodiment of the present
disclosure, the electrically conductive nanoparticle has a
diameter equal to or less than 100 nm.
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According to an exemplary embodiment of the present
disclosure, the electrically conductive nanowire has a length
equal to or less than 100 nm, and the electrically conductive
nanowire has a diameter equal to or less than %> of the
length.

According to an exemplary embodiment of the present
disclosure, a volume ratio of the electrically conductive
material to the polyimide material is 1:1000 to 1:20.

In one aspect of the present disclosure, a display device is
provided, which comprises the organic electroluminescent
array substrate as mentioned above.

BRIEF DESCRIPTION OF THE DRAWINGS

In order to more clearly illustrate the embodiments of the
present disclosure, a brief introduction will be given below
for the drawings necessary to be used in the description of
the embodiments. It is obvious that, the drawings illustrated
below are merely exemplary embodiments of the present
disclosure. For a person skilled in the art, he or she may also
acquire other drawings according to such drawings without
inventive efforts.

FIG. 1 is a schematic top view of an organic electrolu-
minescent array panel according to a comparative example
of the present disclosure, wherein the pixel definition layer
is formed by a polyimide material.

FIG. 2 is a schematic sectional view of an organic
electroluminescent array panel according to a comparative
example of the present disclosure along a line A-A' as shown
in FIG. 1, wherein the pixel definition layer is formed by a
polyimide material.

FIG. 3 is a top schematic view of an organic electrolu-
minescent array panel according to an example of the
present disclosure, wherein the pixel definition layer is
formed by a polyimide material doped with electrically
conductive nanoparticles.

FIG. 4 is a schematic sectional view of an organic
electroluminescent array panel according to an example of
the present disclosure along a line B-B' as shown in FIG. 3,
wherein the pixel definition layer is formed by a polyimide
material doped with electrically conductive nanoparticles.

DETAILED DESCRIPTION

The technical solutions in the examples of the present
disclosure are described below in combination with the
examples of the present disclosure in a clear and complete
manner. Apparently, the embodiments and/or examples as
described are only a portion rather than all of the embodi-
ments and/or examples of the present disclosure. All of other
embodiments and/or examples that are obtainable to those
skilled in the art based on the embodiments and/or examples
of the present disclosure without inventive efforts are
included in the protection scope of the present disclosure.

In the present disclosure, unless particularly indicated, the
ratios, contents, portions and the like are based on weight. In
addition, in the present disclosure, a layer and a film can be
used in an interchangeable manner. The terms “first” and
“second” are used only for the purpose of description, but
shall not be understood as an indication or suggestion of
relative importance or an implication of the number of the
technical features as indicated. Hence, the feature defined
with “first”, “second” or “third” may include, explicitly or
implicitly, one or more of the features.

An organic electroluminescent array panel mainly com-
prises a TFT driving circuit layer, an anode layer, a pixel
definition layer, an organic material layer and a cathode
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layer, wherein the TFT driving circuit layer at least com-
prises two signal lines, i.e., a first metal line and a second
metal line, and the anode layer domain and the pixel
definition region cover the first and second metal lines. The
cathode layer covers the entire anode layer domain and the
pixel definition region and has an area overlapping with the
first and second metal lines, which results in parasitic
capacity.

The pixel definition layer is generally made of a polyim-
ide material or an acrylic material, with a volume resistivity
of 10" to 10"° ©-m. When the first metal line and/or the
second metal line have a sudden change of voltage, due to
the impact of the parasitic capacity, the surrounding cathode
potential changes along with it, resulting in poor crosstalk.

The inventors of the present disclosure found that, by
making a volume resistivity of the pixel definition layer
between 107 and 10'° Qwm, the coupling capacitance
between the metal lines in the cathode layer and the driving
circuit layer can be effectively reduced, and when there is a
sudden change of voltage on the first metal line and/or the
second metal line, the change of surrounding cathode volt-
age is small, thereby reducing the crosstalk.

In one aspect of the present disclosure, an organic elec-
troluminescent array substrate is provided, which comprises:
a pixel array, in which each pixel has a light-emitting region;
and a pixel definition layer for defining the light-emitting
region of each pixel, wherein the pixel definition layer has
a volume resistivity of 107 to 10'° Q:m. For example, the
pixel definition layer has a volume resistivity of 10 to 5x10°
Qm, 107 to 10° Q'm, 107 to 5x10% Q-m, 107 to 3x10° Q-m,
or 107 to 10® Q-m.

An excessively low resistivity, for example, less than or
equal to 10° ©Q-m, would result in short circuiting between
anodes of adjacent pixels, while an excessively high resis-
tivity, for example, higher than or equal to 10* ©-m, would
not effectively reduce the coupling capacitance.

By making a volume resistivity of the pixel definition
layer between 107 and 10'° ©-m, the coupling capacitance
between the metal lines in the cathode layer and the driving
circuit layer can be effectively reduced, and when there is a
sudden change of voltage on the first metal line and/or the
second metal line, the change of surrounding cathode volt-
age is small, thereby reducing the crosstalk.

According to an exemplary embodiment of the present
disclosure, the pixel definition layer may be formed by a
polyimide material or an acrylic material doped with an
electrically conductive material, for example, a polyimide
material doped with an electrically conductive material.

According to an exemplary embodiment of the present
disclosure, the electrically conductive material may be
selected from a metal, an electrically conductive metal
oxide, an electrically conductive polymer or any mixture
thereof. For example, the electrically conductive material
may be an electrically conductive nanomaterial.

According to an exemplary embodiment of the present
disclosure, the electrically conductive material may be
selected from an electrically conductive nanowire, an elec-
trically conductive nanotube, an electrically conductive
nanoparticle or any mixture thereof.

According to an exemplary embodiment of the present
disclosure, the electrically conductive nanomaterial may be
selected from a metal nanoparticle, a carbon nanoparticle, a
metal nanotube, a carbon nanotube, a metal oxide nanopar-
ticle or any mixture thereof. For example, the metal oxide
nanoparticle may be selected from a titanium dioxide nano-
particle, a zinc oxide nanoparticle, an indium oxide nano-
particle, an indium-tin oxide nanoparticle, a zinc-tin oxide
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nanoparticle or any mixture thereof. The metal in the metal
nanoparticle may be selected from gold, silver, copper,
aluminum, platinum or any mixture or alloys thereof. For
example, the metal nanoparticle may be a silver nanopar-
ticle.

According to an exemplary embodiment of the present
disclosure, the electrically conductive nanoparticle may
have a particle diameter equal to or less than 100 nm, for
example, equal to or less than 90 nm, equal to or less than
80 nm, equal to or less than 70 nm, equal to or less than 60
nm, or equal to or less than 50 nm. There is no particular
limitation on the lower limit of the particle diameter of the
electrically conductive nanoparticle, which may be a mini-
mum particle diameter obtainable on market.

According to an exemplary embodiment of the present
disclosure, the electrically conductive nanowire may have a
length equal to or less than 100 nm, for example, equal to or
less than 90 nm, equal to or less than 80 nm, equal to or less
than 70 nm, equal to or less than 60 nm, or equal to or less
than 50 nm. There is no particular limitation on the lower
limit of the length of the electrically conductive nanowire,
which may be a minimum length obtainable on market. In
addition, the electrically conductive nanowire may have a
diameter equal to or less than %2 of the length, for example,
equal to or less than ¥4 of the length, equal to or less than 5
of the length, or equal to or less than Yio of the length.
According to an exemplary embodiment of the present
disclosure, the electrically conductive nanowire may have a
diameter greater than or equal to %100 of the length, or greater
than or equal to Y50 of the length.

According to an exemplary embodiment of the present
disclosure, the electrically conductive polymer may be
selected from poly(3,4-ethylenedioxythiophene), 3,4-ethyl-
enedioxythiophene, polystyrene sulfonic acid, polyaniline,
polythiophene, polyacetylene, polypyrrole or any mixture
thereof.

According to an exemplary embodiment of the present
disclosure, in the pixel definition layer, a volume ratio of the
electrically conductive material to the polyimide material
may be 1:1000 to 1:20, for example, 1:500 to 1:25, or 1:200
to 1:50.

According to an exemplary embodiment of the present
disclosure, a ratio of the maximum size of the electrically
conductive nanomaterial to the thickness of the pixel defi-
nition layer may be equal to or less than 0.2, for example,
equal to or less than 0.1, or equal to or less than 0.05. For
the present disclosure, in a case where the electrically
conductive nanomaterial is an electrically conductive
nanowire, the maximum size of the electrically conductive
nanomaterial refers to a length of the electrically conductive
nanowire; in a case where the electrically conductive nano-
material is an electrically conductive nanoparticle, the maxi-
mum size of the electrically conductive nanomaterial refers
to a particle diameter of the electrically conductive nano-
particle; and in a case where the electrically conductive
material is an electrically conductive nanotube, the maxi-
mum size of the electrically conductive nanomaterial refers
to the larger one of a diameter and a height of the electrically
conductive nanotube.

According to an exemplary embodiment of the present
disclosure, the organic electroluminescent array substrate
may comprise, in sequence, a thin-film transistor driving
circuit layer, an anode layer, the pixel definition layer, an
organic material layer and a cathode layer, wherein the
thin-film transistor driving circuit layer at least comprises a
first metal line and a second metal line which intersect with
each other, wherein the pixel definition layer covers the first
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metal line and the second metal line, the cathode layer
covers the organic material layer, the anode layer and the
pixel definition layer, and has an area overlapping with both
the first metal line and the second metal line.

In one aspect of the present disclosure, an organic elec-
troluminescent panel may be provided, which comprises the
organic electroluminescent array substrate as mentioned
above.

In one aspect of the present disclosure, a display device
may be provided, which comprises the organic electrolumi-
nescent array substrate as mentioned above.

For example, the organic electroluminescent panel may
comprise the organic electroluminescent array substrate as
mentioned above, a color film substrate in an opposite-box
arrangement relative to the organic electroluminescent array
substrate, and a liquid crystal layer positioned between the
organic electroluminescent array substrate and the color film
substrate.

According to an exemplary embodiment of the present
disclosure, the display device may be any product or com-
ponent with a display function, such as a liquid crystal panel,
electronic paper, an organic electroluminescent panel, a
mobile phone, a tablet computer, a television set, a display,
a notebook computer, a digital photo frame, a navigator and
SO on.

According to an exemplary embodiment of the present
disclosure, the organic electroluminescent array substrate
may be a bottom emitting type or a top emitting type of the
organic electroluminescent array substrate, depending on its
light-emitting manner.

The volume resistivity of a monomer material and a
mixed material may be measured by a device having a
structure of an electrode/a material to be measured/an elec-
trode, and an area and a thickness of the material to be
measured may be adjusted according to practical process
conditions.

The use of an organic electroluminescent panel according
to the present disclosure can obviously improve crosstalk of
the organic electroluminescent panel, i.e., the brightness of
the pixel would not be influenced at all by brightness of
surrounding pixels.

The parasitic capacity C may be calculated according to
the formula C=¢xs/d, wherein ¢ is a dielectric constant of an
organic material (such as a pixel definition layer), s is an area
between two electrodes, and d is a thickness of the organic
material. By doping an electrically conductive material in
the pixel definition layer, & can be effectively reduced,
thereby effectively reducing the parasitic capacity.

FIG. 1 is a schematic top view of an organic electrolu-
minescent array panel according to a comparative example
of the present disclosure, wherein the pixel definition layer
is formed by a polyimide material. FIG. 2 is a schematic
sectional view of an organic electroluminescent array panel
according to a comparative example of the present disclo-
sure along a line A-A' as shown in FIG. 1, wherein the pixel
definition layer is formed by a polyimide material.

The organic electroluminescent array substrate as shown
in FIGS. 1 and 2 may comprise, in sequence, a thin-film
transistor driving circuit layer 100, an anode layer 200, a
pixel definition layer 400, an organic material layer 300 and
a cathode layer 500 (which is transparent and not shown in
FIG. 1), wherein the thin-film transistor driving circuit layer
100 at least comprises a first metal line 101 and a second
metal line 102 which intersect with each other, wherein the
pixel definition layer 400 covers the first metal line 101 and
the second metal line 102, the cathode layer 500 covers the
organic material layer 300, the anode layer 200 and the pixel
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definition layer 400, and has an area overlapping with both
the first metal line 101 and the second metal line 102,
thereby resulting in a parasitic capacity. The pixel definition
layer 400 is generally made of a polyimide material or an
acrylic material, with a volume resistivity of generally 104
to 10*° Q-m; when the first metal line 101 and/or the second
metal line 102 have a sudden change of voltage, the parasitic
capacity is relatively great, and due to the impact of the
parasitic capacity, the surrounding cathode potential changes
along with it, resulting in poor crosstalk.

FIG. 3 is a schematic top view of an organic electrolu-
minescent array panel according to an example of the
present disclosure, wherein the pixel definition layer is
formed by a polyimide material doped with electrically
conductive nanoparticles. FIG. 4 is a schematic sectional
view of an organic electroluminescent array panel according
to an example of the present disclosure along a line B-B' as
shown in FIG. 3, wherein the pixel definition layer is formed
by a polyimide material doped with electrically conductive
nanoparticles.

The organic electroluminescent array substrate as shown
in FIGS. 3 and 4 differs from the organic electroluminescent
array substrate as shown in FIGS. 1 and 2 in that, in the
organic electroluminescent array substrate as shown in
FIGS. 3 and 4, an electrically conductive material (such as
an electrically conductive nanoparticle 401) is doped into
the pixel definition layer 400, and the film-forming devel-
oping process for the doped polyimide material or acrylic
material is the same as that for the material before doping,
without any additional process steps. By adjusting the ratio
of the doping, the volume resistivity of the pixel definition
layer 400 is controlled to be 107 to 10'® Q-m. The doped
pixel definition layer 400 can effectively reduce the parasitic
capacity and reduce crosstalk. The cathode layer 500 is
transparent and not shown in FIG. 3.

By providing the organic electroluminescent array sub-
strate, the pixel definition layer 400 has a volume resistivity
between 107 and 10'° Q-m, which can effectively reduce the
coupling capacitance between the first metal line 101 and/or
the second metal line 102 in the cathode layer 500 and the
thin-film transistor driving circuit layer 100. When there is
a sudden change of voltage on the first metal line 101 and/or
the second metal line 102, the change of surrounding cath-
ode voltage is small, thereby reducing the crosstalk.

In the following exemplary embodiments, unless particu-
larly indicated, the portions and ratios are based on weight.
The embodiments are for the purpose of illustration, but
shall not be regarded as limitations on the scope of the
present disclosure.

The materials used in the exemplary embodiments are as
follows:

Polyimide solution: a weight-average molecular weight of
the polyimide is 75000 g/mol.

Electrically conductive nanoparticles: silver nanoparticles
having an average particle diameter of 50 nm.

In a driving array substrate (TFT driving panel) including
a TFT driving circuit layer, the TFT driving panel comprises,
in sequence, a polysilicon layer (300 nm), a first silicon
oxide/silicon nitride insulating layer (400 nm), a first Al/Ti
metal layer (250 nm), a second silicon oxide/silicon nitride
insulating layer (400 nm), a second Al/Ti metal layer (250
nm), an acrylic organic film layer (2 um), a first transparent
electrically conductive layer (ITO) (350 nm), a third silicon
oxide/silicon nitride insulating layer (300 nm) and a second
transparent electrically conductive layer (ITO) (350 nm),
wherein the dielectric constant of each respective insulating
layer is 8 F/m, having the following specifications:
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Resolution: 80 PPI

Effective display area (AA area)
um*10053.12 um

Pixel number in the AA area: 32*32

Pixel size: 314.16 pm*314.16 um

Opening rate: 32.83%

Ink: Livilux® ink commercially purchased from Merck
Company.

In some exemplary embodiments, the electrically conduc-
tive nanoparticles are not doped or doped into the polyimide,
such that in the final polyimide thin film, a volume ratio of
the electrically conductive nanoparticles to the polyimide is
selected from 0, 1:10000, 1:500, 1:50 and 1:5, respectively.
The non-doped or doped polyimide thin film is coated onto
a peelable substrate, such that a thickness of the film is 1.5
pm after drving. A polyimide thin film is obtained by
peeling.

The volume resistivity of the obtained polyimide thin film
may be measured by a device having a structure of an
electrode/a polyimide thin film/an electrode.

As a result, in the resulting polyimide thin film, a volume
ratio of the electrically conductive nanoparticles to the
polyimide is 0, 1:10000, 1:500, 1:50 and 1:5, respectively,
and the magnitude of the volume resistivity of the polyimide
thin filmis 10'* Q'm, 10" Q:m, 10'° Qm, 10* @ :m and 10°
Q-m, respectively.

In some exemplary embodiments, the electrically conduc-
tive nanoparticles are doped into the polyimide, such that in
the final polyimide thin film, a volume ratio of the electri-
cally conductive nanoparticles to the polyimide is selected
from 1:10000, 1:500, 1:50 and 1:5, respectively. The doped
polyimide solution is coated onto a driving array substrate
comprising a TFT driving circuit layer, such that a thickness
thereof is 1.5 um after drying. A corresponding pattern is
developed after exposing, that is, a light-emitting region of
the pixel. The polyimide thin film defines the light-emitting
region of each pixel.

An ink jet printer is used to print ink for a cavity injection
layer among the Livilux® series ink in the light-emitting
region, such that the coated film for the cavity injection layer
has a film thickness of 55 nm. The printed substrate is
subjected to vacuum drying and baked for film forming,
thereby forming the cavity injection layer.

Subsequently, on the cavity injection layer, the ink jet
printer is used to print ink for a cavity transfer layer among
the Livilux® series ink, such that the coated film for the
cavity transfer layer has a film thickness of 130 nm. The
printed substrate is subjected to vacuum drying and baked
for film forming, thereby forming the cavity transfer layer.

Next, on the cavity transfer layer, the ink jet printer is used
to print ink for a light-emitting layer among the Livilux®
series ink, such that the coated film for the light-emitting
layer has a film thickness of 40 nm. The printed substrate is
subjected to vacuum drying and baked for film forming,
thereby forming the light-emitting layer.

Then, on an evaporator platform, lithium fluoride and
aluminum are evaporated respectively to serve as electrodes,
wherein the lithium fluoride has a thickness of 1 nm, and the
aluminum has a thickness of 100 nm, thereby obtaining an
organic electroluminescent array substrate.

After obtaining the organic electroluminescent array sub-
strate, professionals for evaluating crosstalk levels of an
organic electroluminescent array substrate, non-profession-
als and clients evaluate the crosstalk level according to
whether a crosstalk occurs in a crosstalk picture and the
extent of the crosstalk, i.e., the organic electroluminescent
array substrate is switched to a crosstalk picture, and the
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picture is directly observed and determined by human eyes
to obtain a crosstalk level of the organic electroluminescent
array substrate. The crosstalk picture is generally as follows:
the zero grey scale is displayed in the middle and the highest
grey scale is displayed in the periphery; or, the highest grey
scale is displayed in the middle and the zero grey scale is
displayed in the periphery.

The crosstalk level of the organic electroluminescent
array substrate may be determined and assessed according to
the following criteria:

Greater than or equal to a fourth level (level 4): non-
professionals can easily see that a crosstalk occurs in the
crosstalk picture, and 100% of clients do not accept;

A third level (level 3): non-professionals can hardly see
that a crosstalk occurs in the crosstalk picture, professionals
can easily see the crosstalk picture, and more than 80% of
clients do not accept;

A second level (level 2): some professionals can see that
a crosstalk occurs in the crosstalk picture, and more than
20% of clients do not accept;

A first level (level 1): professionals can hardly see that a
crosstalk occurs in the crosstalk picture, and 100% of clients
accept; and

Half level (level 0.5): professionals cannot see that a
crosstalk occurs in the crosstalk picture, and 100% of clients
accept.

Among the obtained organic electroluminescent array
substrates, the organic electroluminescent array substrates in
which a volume ratio of the electrically conductive nano-
particles to the polyimide is 1:10000, 1:500, 1:50 and 1:5,
respectively, have crosstalk levels of the fourth level (Level
4), the second level (Level 2), the half level (Level 0.5) and
abnormal display, respectively, wherein the organic elec-
troluminescent array substrates having the crosstalk levels
greater than Level 2 (such as Level 3 or Level 4) are
unqualified, while the organic electroluminescent array sub-
strates having the crosstalk levels equal to or lower than
Level 2 (such as Level 2, Level 1 or Level 0.5) are qualified.

Thus, according to the above embodiments, by providing
the organic electroluminescent array substrate, in which the
pixel definition layer has a volume resistivity between 10’
and 10'° Q:m, the coupling capacitance between the first
metal line and/or the second metal line in the cathode layer
and the thin-film transistor driving circuit layer can be
effectively reduced, and when there is a sudden change of
voltage on the first metal line and/or the second metal line,
the change of surrounding cathode voltage is small, thereby
reducing the crosstalk.

It will be apparent to those skilled in the art that various
modifications and variations can be made to the embodi-
ments of the present disclosure without departing from the
spirit and scope of the present disclosure. In this case, if the
modifications and variations made to the present disclosure
fall within the scope of the claims of the present disclosure
and equivalents thereof, the present disclosure is intended to
include these modifications and variations.

What is claimed is:
1. An organic electroluminescent array substrate, com-
prising:

a pixel array, in which each pixel has a light-emitting
region; and

a pixel definition layer for defining the light-emitting
region of each pixel,

wherein the pixel definition layer has a volume resistivity
which is higher than or equal to 107 'm and less than
10% Q'm,
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the pixel definition layer is formed by a polyimide mate-

rial doped with an electrically conductive material, and

a volume ratio of the electrically conductive material to

the polyimide material is 1:1000 to 1:20.

2. The organic electroluminescent array substrate accord-
ing to claim 1, wherein the electrically conductive material
is selected from a metal, an electrically conductive metal
oxide, an electrically conductive polymer or any mixture
thereof.

3. The organic electroluminescent array substrate accord-
ing to claim 1, wherein the electrically conductive material
is an electrically conductive nanomaterial.

4. The organic electroluminescent array substrate accord-
ing to claim 3, wherein the electrically conductive nanoma-
terial is selected from an electrically conductive nanowire,
an electrically conductive nanotube, an electrically conduc-
tive nanoparticle or any mixture thereof.

5. The organic electroluminescent array substrate accord-
ing to claim 4, wherein the electrically conductive nanopar-
ticle has a particle diameter equal to or less than 100 nm.

6. The organic electroluminescent array substrate accord-
ing to claim 4, wherein the electrically conductive nanowire
has a length equal to or less than 100 nm, and the electrically
conductive nanowire has a diameter equal to or less than 5
of the length.

7. A display device, comprising an organic electrolumi-
nescent array substrate which comprises:

a pixel array, in which each pixel has a light-emitting

region; and
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a pixel definition layer for defining the light-emitting

region of each pixel,

wherein the pixel definition layer has a volume resistivity

which is higher than or equal to 107 :m and less than
10° Q'm,

the pixel definition layer is formed by a polyimide mate-

rial doped with an electrically conductive material, and

a volume ratio of the electrically conductive material to

the polyimide material is 1:1000 to 1:20.

8. The display device according to claim 7, wherein the
electrically conductive material is selected from a metal, an
electrically conductive metal oxide, an electrically conduc-
tive polymer or any mixture thereof.

9. The display device according to claim 7, wherein the
electrically conductive material is an electrically conductive
nanomaterial.

10. The display device according to claim 9, wherein the
electrically conductive nanomaterial is selected from an
electrically conductive nanowire, an electrically conductive
nanotube, an electrically conductive nanoparticle or any
mixture thereof.

11. The display device according to claim 10, wherein the
electrically conductive nanoparticle has a particle diameter
equal to or less than 100 nm.

12. The display device according to claim 10, wherein the
electrically conductive nanowire has a length equal to or less
than 100 nm, and the electrically conductive nanowire has a
diameter equal to or less than 4 of the length.
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