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(7) ABSTRACT

An electroluminescent display device includes a substrate, a
bank provided on the substrate and configured to define a
first emission area and a second emission area, a first
emission layer provided in the first emission area, a second
emission layer provided in the second emission area, a first
electrode provided below the first emission layer, and a
second electrode provided below the second emission layer,
wherein a thickness of a first portion of the first electrode is
larger than a thickness of a first portion of the second
electrode.
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ELECTROLUMINESCENCE DISPLAY
DEVICE

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application claims the benefit under 35 U.S.C.
§ 119(a) of Korean Patent Application No. 10-2017-
0184316 filed on Dec. 29, 2017, which is incorporated
herein by reference in its entirety.

BACKGROUND

Field of the Disclosure

[0002] The present disclosure relates to an electrolumi-
nescent display device, and more particularly, to an elec-
troluminescent display device having an emission layer
manufactured by a solution process.

Description of the Background

[0003] An electroluminescent display device is provided
in such way that an emission layer is formed between two
electrodes. As the emission layer emits light due to an
electric field between the two electrodes, an image is dis-
played on the electroluminescent display device.

[0004] The emission layer may be formed of an organic
material which emits light when an exciton is produced by
a bond of an electron and a hole, and the exciton falls to a
ground state from an excited state, or may be formed of an
inorganic material such as a quantum dot.

[0005] Hereinafter, a related art electroluminescent dis-
play device will be described with reference to the accom-
panying drawings.

[0006] FIG. 1 is a cross-sectional view illustrating the
related art electroluminescent display device.

[0007] As shown in FIG. 1, the related art electrolumi-
nescent display device includes a substrate 10, a circuit
device layer 20, a first electrode 30, a bank 40, and an
emission layer 51, 52 and 53.

[0008] The circuit device layer 20 is formed on the first
substrate 10. Various signal lines, a thin film transistor, and
a capacitor are formed in the circuit device layer 20.
[0009] The first electrode 30 is formed on the circuit
device layer 20. The first electrode 30 is patterned on each
pixel, wherein the first electrode 30 functions as an anode of
the electroluminescent display device.

[0010] The bank 40 is formed in a matrix configuration, to
thereby define a plurality of emission areas.

[0011] The emission layer 51, 52 and 53 may include red
(R) emitting layer 51, green (G) emitting layer 52, and blue
(B) emitting layer 53 individually formed in the plurality of
emission areas defined by the bank 40. The emission layer
51, 52 and 53 may be formed on the first electrode 30, which
is exposed in the emission area, by a solution process using
an inkjet apparatus.

[0012] The related art electroluminescent display device
has the following disadvantages.

[0013] In the case of the related art, a thickness of the
emission layer 51, 52 and 53 is set in consideration of a
micro-cavity property of each pixel so as to improve an
external extraction efficiency of light. In detail, the red (R)
emitting layer 51 has the largest thickness, the blue (B)
emitting layer 53 has the smallest thickness, and the green
(G) emitting layer 52 has the middle thickness.
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[0014] Accordingly, in order to realize the large thickness
of the red (R) emitting layer 51 by the solution process, a
solution has to be sprayed several times through a nozzle of
the inkjet apparatus, thereby causing an increase of process
time.

[0015] Also, if the blue (B) emitting layer 53 has the small
thickness resulting from the solution process, it is difficult to
realize uniformity of profile of the blue (B) emitting layer
53, which might cause a possibility of a dark spot in a blue
pixel.

SUMMARY

[0016] The present disclosure has been made in view of
the above problems and is to provide an electroluminescent
display device capable of reducing processing time by
decreasing the number of spraying times of a solution for
forming an emission layer through a nozzle of an inkjet
apparatus, and capable of overcoming a problem related
with a dark spot in a specific pixel by realizing a uniform
profile of the emission layer.

[0017] In accordance with an aspect of the present disclo-
sure, an electroluminescent display device includes a sub-
strate, a bank provided on the substrate and configured to
define a first emission area and a second emission area, a first
emission layer provided in the first emission area, a second
emission layer provided in the second emission area, one
electrode provided below the first emission layer, and
another electrode provided below the second emission layer,
wherein a thickness of a portion of one electrode overlapped
with the first emission area is larger than a thickness of a
portion of another electrode overlapped with the second
emission area.

[0018] In accordance with another aspect of the present
disclosure, there is provided an electroluminescent display
device comprising a substrate, a bank provided on the
substrate and configured to define a first emission area and
a second emission area, a first emission layer provided in the
first emission area, and a second emission layer provided in
the second emission area, wherein the second emission area
includes a first sub emission area and a second sub emission
area which are separated from each other under the circum-
stances that the bank is positioned in-between, and the
second emission layer includes a first sub emission layer
provided in the first sub emission area, and a second sub
emission layer provided in the second sub emission area.
[0019] In accordance with a further aspect of the present
disclosure, there is provided an electroluminescent display
device comprising a substrate, a power line including a high
power line and a low power line arranged in a first direction
on the substrate, a plurality of circuit device columns
provided with a plurality of thin film transistors and posi-
tioned between the high power line and the low power line
on the substrate, a bank provided on the power line and the
plurality of circuit device columns, and configured to define
a first emission area and a second emission area, a first
emission layer provided in the first emission area, and a
second emission layer provided in the second emission area,
wherein the first emission area is overlapped with any one
among the plurality of circuit device columns, and the
second emission area is overlapped with the power line and
another one among the plurality of circuit device columns.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] The above features and other advantages of the
present disclosure will be more clearly understood from the
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following detailed description taken in conjunction with the
accompanying drawings, in which:

[0021] FIG. 1 is a cross-sectional view illustrating a
related art electroluminescent display device;

[0022] FIG. 2 is a cross-sectional view illustrating an
electroluminescent display device according to one aspect of
the present disclosure;

[0023] FIG. 3 is a cross-sectional view illustrating an
electroluminescent display device according to another
aspect of the present disclosure:

[0024] FIG. 4 is a plane view illustrating an electrolumi-
nescent display device according to another aspect of the
present disclosure;

[0025] FIG. 5 is a cross-sectional view along line I-I of
FIG. 4;
[0026] FIG. 6 is a plane view illustrating an electrolumi-

nescent display device according to another aspect of the
present disclosure;

[0027] FIG. 7 is a circuit diagram illustrating an electrolu-
minescent display device according to one aspect of the
present disclosure;

[0028] FIG. 8 and FIG. 9 are plane views illustrating
electroluminescent display devices according to various
aspects of the present disclosure, which show a plurality of
emission areas arranged in a circuit structure of FIG. 7;
[0029] FIG. 10 is a plane view illustrating an electrolu-
minescent display device according to one aspect of the
present disclosure, which has a circuit structure of FIG. 7;
[0030] FIG. 11 is a plane view illustrating a plurality of
emission areas arranged in an electroluminescent display
device according to one aspect of the present disclosure, as
shown in FIG. 10;

[0031] FIG. 12 is a plane view illustrating a plurality of
emission areas arranged in an electroluminescent display
device according to another aspect of the present disclosure,
as shown in FIG. 10;

[0032] FIG. 13 is a cross sectional view along line A-B of
FIG. 11,

[0033] FIG. 14 is a cross sectional view along line C-D of
FIG. 11; and

[0034] FIG. 15 is a plane view illustrating an electrolu-
minescent display device having a display area and a non-
display area according to one aspect of the present disclo-
sure.

DETAILED DESCRIPTION

[0035] Advantages and features of the present disclosure,
and implementation methods thereof will be clarified
through the following aspects, described with reference to
the accompanying drawings. The present disclosure may,
however, be embodied in different forms and should not be
construed as being limited to the aspects set forth herein.
Rather, these aspects are provided so that this disclosure will
be thorough and complete, and will fully convey the scope
of the present disclosure to those skilled in the art. Further,
the present disclosure is only defined by the scope of the
claims.

[0036] The shapes, sizes, ratios, angles, and numbers
disclosed in the drawings for describing aspects of the
present disclosure are merely examples, and thus the present
disclosure is not limited to the illustrated details. Like
reference numerals refer to like elements throughout. In the
following description, when the detailed description of the
relevant known function or configuration is determined to
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unnecessarily obscure the important point of the present
disclosure, the detailed description will be omitted.

[0037] In the case in which “comprise,” “have,” and
“Include” are used in the present specification, another part
may also be present unless “only” is used. The terms in a
singular form may include plural forms unless noted to the
contrary.

[0038] In construing an element, the element is construed
as including an error region although there is no explicit
description thereof.

[0039] In describing a positional relationship, for
example, when the positional order is described as “on,”
“above,” “below,” and “next,” the case of no contact ther-
ebetween may be included, unless “just” or “direct” is used.
If it is mentioned that a first element is positioned “on” a
second element, it does not mean that the first element is
essentially positioned above the second element in the
figure. The upper part and the lower part of an object
concerned may be changed depending on the orientation of
the object. Consequently, the case in which a first element is
positioned “on” a second element includes the case in which
the first element is positioned “below” the second element as
well as the case in which the first element is positioned
“above” the second element in the figure or in an actual
configuration.

[0040] In describing a temporal relationship, for example,
when the temporal order is described as “after,” “subse-
quent,” “next,” and “before,” a case which is not continuous
may be included, unless “just” or “direct” is used.

[0041] It will be understood that, although the terms
“first,” “second,” etc. may be used herein to describe various
elements, these elements should not be limited by these
terms. These terms are only used to distinguish one element
from another. For example, a first element could be termed
a second element, and, similarly, a second element could be
termed a first element, without departing from the scope of
the present disclosure.

[0042] The terms “first horizontal axis direction,” “second
horizontal axis direction,” and “vertical axis direction”
should not be interpreted only based on a geometrical
relationship in which the respective directions are perpen-
dicular to each other, and may be meant as directions having
wider directivities within the range within which the com-
ponents of the present disclosure can operate functionally.

[0043] It should be understood that the term “at least one”
includes all combinations related with any one item. For
example, “at least one among a first element, a second
element and a third element” may include all combinations
of two or more elements selected from the first, second and
third elements as well as each element of the first, second
and third elements.

[0044] Features of various aspects of the present disclo-
sure may be partially or completely coupled to or combined
with each other, and may be variously inter-operated with
each other and driven technically as those skilled in the art
can sufficiently understand. The aspects of the present
disclosure may be carried out independently from each
other, or may be carried out together in a co-dependent
relationship.

[0045] Hereinafter, an electroluminescent display device
according to an aspect of the present disclosure will be
described in detail with reference to the accompanying
drawings.

9 ¢
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[0046] FIG. 2 is a cross sectional view illustrating an
electroluminescent display device according to one aspect of
the present disclosure.

[0047] As shown in FIG. 2, the electroluminescent display
device according to one aspect of the present disclosure may
include a substrate 100, a circuit device layer 200, a first
electrode 310, 320 and 330, a bank 400, an emission layer
510, 520 and 530, and a second electrode 600.

[0048] The first substrate 100 may be formed of a glass or
plastic material, but is not limited to these materials. The
first substrate 100 may be formed of a transparent material
or an opaque material. If the electroluminescent display
device according to one aspect of the present disclosure is a
top emission type where emitted light advances toward an
upper side, the first substrate 100 may be formed of the
opaque material as well as the transparent material.

[0049] The circuit device layer 200 is formed on the
substrate 100.
[0050] In the circuit device layer 200, a circuit device

including various signal lines, a thin film transistor, and a
capacitor is provided for each pixel. The signal lines may
include a gate line, a data line, a power line, and a reference
line, and the thin film transistor may include a switching thin
film transistor, a driving thin film transistor, and a sensing
thin film transistor.

[0051] The first electrode 310, 320 and 330 is formed on
the circuit device layer 200.

[0052] The first electrode 310, 320 and 330 is overlapped
with an emission area (E1, E2, E3) provided by each pixel.
In detail, the first electrode 310, 320 and 330 may include
the first electrode 310 overlapped with the first emission area
(E1) with a red (R) emission layer 510, the first electrode
320 overlapped with the second emission area (E2) with a
green (G) emission layer 520, and the first electrode 330
overlapped with the third emission area (E3) with a blue (B)
emission layer 530.

[0053] The first electrode 310 overlapped with the first
emission area (E1) may include a first lower layer 311, a first
middle layer 312, a first upper layer 313, and a first cover
layer 314.

[0054] The first lower layer 311 is formed on the circuit
device layer 200. The first lower layer 311 prevents a lower
surface of the first middle layer 312 from being corroded.
Thus, the first lower layer 311 is formed of a material having
a relatively low oxidation degree and a relatively high
corrosion resistance in comparison to the first middle layer
312 and may comprise, for example, a transparent conduc-
tive material such as indium-tin-oxide (ITO), but is not
limited to this material.

[0055] The first upper layer 313 is formed on the first
middle layer 312. The first upper layer 313 prevents an upper
surface of the first middle layer 312 from being corroded.
Thus, the first upper layer 313 is formed of a material having
a relatively-low oxidation degree and a relatively high
corrosion resistance in comparison to the first middle layer
312 and may comprise, for example, a transparent conduc-
tive material such as indium-tin-oxide (ITO), but is not
limited to this material.

[0056] The first middle layer 312 is formed between the
first lower layer 311 and the first upper layer 313. The first
middle layer 312 is formed of a reflective material, whereby
the first electrode 310 functions as a reflective electrode.
Accordingly, the electroluminescent display device accord-
ing to the present disclosure may be embodied in a top
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emission type. Also, the first middle layer 312 may be
formed of a metal material whose resistance is relatively
lower than that of the first lower layer 311 and the first upper
layer 313. The first middle layer 312 may be formed of
argentums (Ag), but is not limited to this material. In order
to reduce a total resistance of the first electrode 310, a
thickness of the first middle layer 312 is relatively larger
than a thickness of the first lower layer 311 and a thickness
of the first upper layer 313.

[0057] The first cover layer 314 is formed on an entire
upper surface of the first upper layer 313. The first cover
layer 314 may extend to an upper surface of the circuit
device layer 200 along a lateral surface of the first upper
layer 313, a lateral surface of the first middle layer 312, and
a lateral surface of the first lower layer 311.

[0058] The first cover layer 314 prevents the lateral sur-
face of the first middle layer from being corroded. Thus, the
first cover layer 314 is formed of a material having a
relatively low oxidation degree and a relatively high corro-
sion resistance in comparison to the first middle layer 312
and may comprise, for example, a transparent conductive
material such as indium-tin-oxide (ITO), but is not limited to
this material.

[0059] A thickness of the first emission layer 510 provided
in the first emission area (E1) may be reduced by the first
cover layer 314, which will be described in detail as follows.
[0060] In the case of the top emission type, an image may
be displayed by a transmission of light emitted from the
emission layer 510, 520 and 530 through the second elec-
trode 600, or by a sequential process of a partial reflection
of emitted light from the second electrode 600, a re-reflec-
tion of the light from the first electrode 310, 320 and 330,
and a transmission of the light through the second electrode
600. In this case, if a distance between the first electrode
310, 320 and 330 and the second electrode 600 becomes an
integer multiple of a half wavelength (A/2) of light emitted
from the first emission layer 510, the second emission layer
520, and the third emission layer 530, the light is amplified
by a constructive interference, whereby an external extrac-
tion efficiency of light may be improved by the continuous
increase of the amplified light through the reflection and
re-reflection process of the light. This property may be
referred to as the micro-cavity property. Accordingly, in
consideration of the micro-cavity property, the thickness of
the first emission layer 510 for emitting red (R) light
corresponding to a long wavelength is relatively larger than
a thickness of the second emission layer 520 for emitting
green (G) light corresponding to a middle wavelength and a
thickness of the third emission layer 530 for emitting blue
(B) light corresponding to a short wavelength.

[0061] The micro-cavity property may be obtained by the
reflection and re-reflection of the light between the first
electrode 310 and the second electrode 600. In more detail,
the micro-cavity property may be obtained by the reflection
and re-reflection of light in an area between an upper surface
of the first middle layer 312 and a lower surface of the
second electrode 600, that is, in a predetermined section of
the first electrode 310, in which the reflection of light is
generated. In this case, according to one aspect of the present
disclosure, the first cover layer 314 is formed between the
first middle layer 312 and the first emission layer 510. If the
first emission layer 510 is decreased in its thickness, and the
first cover layer 314 is increased in its thickness, it is
possible to increase the distance between the upper surface
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of the first middle layer 312 and the lower surface of the
second electrode 600, which corresponds to the section in
which the reflection and re-reflection are generated. Accord-
ing to one aspect of the present disclosure, instead of
decreasing the thickness of the first emission layer 510, the
thickness of the first cover layer 314 is increased so that it
is possible to adjust the distance between the upper surface
of the first middle layer 312 and the lower surface of the
second electrode 600 in accordance with the micro-cavity
property. Accordingly, the thickness of the first cover layer
314 is larger than the thickness of the first lower layer 311
and the thickness of the first upper layer 313. However, in
consideration of the resistance property, the thickness of the
first middle layer 312 may be relatively larger than the
thickness of the first cover layer 314.

[0062] As a result, according to one aspect of the present
disclosure, it is possible to decrease the thickness of the first
emission layer 510. Thus, when the first emission layer 510
is formed by the solution process, it is possible to decrease
the number of times that solution is sprayed through the use
of an inkjet nozzle, thereby reducing processing/manufac-
turing time.

[0063] The first electrode 320 overlapped with the second
emission area (E2) may include a second lower layer 321, a
second middle layer 322, a second upper layer 323, and a
second cover layer 324. The second lower layer 321, the
second middle layer 322, the second upper layer 323, and the
second cover layer 324 constituting the first electrode 320
overlapped with the second emission area (E2) may be
identical in structure to the first lower layer 311, the first
middle layer 312, the first upper layer 313, and the first cover
layer 314 constituting the first electrode 310 overlapped with
the aforementioned first emission area (E1). Thus, as a
thickness of the second cover layer 324 is increased in the
second emission area (E2), it is possible to decrease a
thickness of the second emission layer 520. Accordingly,
when the second emission layer 520 is formed by the
solution process, it is possible to decrease the number of
times that solution is sprayed times through the use of the
inkjet nozzle, thereby reducing processing/manufacturing
time.

[0064] The first electrode 330 overlapped with the third
emission area (E3) may include a third lower layer 331, a
third middle layer 332, a third upper layer 333, and a third
cover layer 334. The third lower layer 331, the third middle
layer 332, and the third upper layer 333 constituting the first
electrode 330 overlapped with the third emission area (E3)
may be identical in structure to the first lower layer 311, the
first middle layer 312, and the first upper layer 313 consti-
tuting the first electrode 310 overlapped with the aforemen-
tioned first emission area (E1). However, a structure of the
third cover layer 334 included in the first electrode 330
overlapped with the third emission area (E3) is different
from a structure of the first cover layer 314 included in the
first electrode 310 overlapped with the first emission area
(E1).

[0065] As the third emission area (E3) emits the blue (B)
light with a short wavelength, the distance between the
upper surface of the third middle layer 332 and the lower
surface of the second electrode 600, which corresponds to
the section for the reflection and re-reflection, has to be
relatively reduced in consideration of the micro-cavity prop-
erty. Thus, if the third cover layer 334 is formed on an entire
upper surface of the third upper layer 333, the distance
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between the upper surface of the third middle layer 332 and
the lower surface of the second electrode 600 is increased so
that it is difficult to obtain the micro-cavity property. Mean-
while, even if the third cover layer 334 is formed on the
entire upper surface of the third upper layer 333, it is
possible to realize the micro-cavity property by decreasing
the thickness of the third emission layer 530. In this case, the
third emission layer 530 is too thin to obtain a desired
profile, or a dark spot may be generated in a predetermined
portion of the third emission area (E3) where the third
emission layer 530 is not formed. In order to overcome this
problem, the third cover layer 334 is not overlapped with the
third emission area (E3). However, the third cover layer 334
extends to an upper surface of the circuit device layer 200
along a lateral surface of the third upper layer 333, a lateral
surface of the third middle layer 332, and a lateral surface of
the third lower layer 331, up to an upper edge of the third
upper layer 333, so that it is possible to prevent the lateral
surface of the third middle layer 332 from being corroded.

[0066] As a result, the first cover layer 314 is in contact
with the lower surface of the first emission layer 510, the
second cover layer 324 is in contact with the lower surface
of the second emission layer 520, and the third cover layer
334 is not in contact with the lower surface of the third
emission layer 530. Accordingly, a thickness of a central
portion of the first electrode 310 which is overlapped with
the first emission area (E1), that is, a central portion of the
first electrode 310 corresponding to the area being in contact
with the lower surface of the first emission layer 510, is
identical to a thickness of a central portion of the first
electrode 320 which is overlapped with the second emission
area (E2), that is, a central portion of the first electrode 320
corresponding to the area being in contact with the lower
surface of the second emission layer 520. However, the
thickness of the central portion of the first electrode 310
which is overlapped with the first emission area (E1), that is,
the central portion of the first electrode 310 corresponding to
the area being in contact with the lower surface of the first
emission layer 510, is larger than a thickness of a central
portion of the first electrode 330 which is overlapped with
the third emission area (E3), that is, a central portion of the
first electrode 330 corresponding to the area being in contact
with the lower surface of the third emission layer 530.
However, a thickness of an edge portion of the first electrode
310 which is not overlapped with the first emission area
(E1), that is, an edge portion of the first electrode 310
corresponding to the area being in contact with the bark 400
without being in contact with the lower surface of the first
emission layer 510, is identical to a thickness of an edge of
the first electrode 320 which is not overlapped with the
second emission area (E2), that is, an edge portion of the first
electrode 320 corresponding to the area being in contact
with the bank 400 without being in contact with the lower
surface of the second emission layer 520. Also, the thickness
of the edge portion of the first electrode 310 which is not
overlapped with the first emission area (E1), that is, the edge
portion of the first electrode 310 corresponding to the area
being in contact with the bank 400 without being in contact
with the lower surface of the first emission layer 510, is
identical to a thickness of an edge portion of the first
electrode 330 which is not overlapped with the third emis-
sion area (E3), that 1s, an edge portion of the first electrode
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330 corresponding to the area being in contact with the bank
400 without being in contact with the lower surface of the
third emission layer 530.

[0067] The bank 400 is formed on the circuit device layer
200, and is configured to cover the edge of the first electrode
310, 320 and 330. Thus, the neighboring first electrodes 310,
320 and 330 may be insulated from each other by the bank
400.

[0068] The bank 400 is formed in a matrix configuration,
to thereby define the plurality of emission areas (E1, E2,
E3). That is, the bank 400 is formed in the boundary area
between each of the first emission area (E1), the second
emission area (E2), and the third emission area (E3). Thus,
the area in which the bank 400 is not formed becomes the
emission area (E1, E2, E3), and a predetermined portion of
an upper surface of the first electrode 310, 320 and 330,
which is not covered by the bank 400, is overlapped with the
emission area (E1, E2, E3), and is then exposed to the
emission area (E1, E2, E3). In detail, a predetermined
portion of an upper surface of the first cover layer 314 is
exposed in the first emission area (El), a predetermined
portion of an upper surface of the second cover layer 324 is
exposed in the second emission area (E2), and a predeter-
mined portion of an upper surface of the third upper layer
333 is exposed in the third emission area (E3).

[0069] The bank 400 may be formed of an organic insu-
lating material that is hydrophilic. In this case, the emission
layer 510, 520 and 530 smoothly spreads to a lateral surface
of the bank 400 so that the emission layer 510, 520 and 530
is uniformly formed in each emission area (E1, E2, E3).
Meanwhile, if the entire area of the bank 400 has the
hydrophilic property, the emission layer 510, 520 and 530
formed in any one emission area (E1, E2, E3) overflows into
the neighboring emission area (E1, E2, E3) over an upper
surface of the bank 400, whereby the emission layer 510,
520 and 530 formed in any one emission area (E1, E2, E3)
may be mixed together with the emission layer 510, 520 and
530 formed in the neighboring emission area (E1, E2, E3).
Thus, the upper surface of the bank 400 has the hydrophobic
property so as to prevent the mixture of the neighboring
emission layers 510, 520 and 530. To this end, the bank 400
may be obtained by coating a mixture solution of an organic
insulating material having the hydrophilic property and a
hydrophobic material such as fluorine, and patterning the
coated mixture solution by the use of a photolithography
process. In response to the light irradiated in the photoli-
thography process, the hydrophobic material such as fluo-
rine may move to an upper portion of the bank 400, whereby
the upper portion of the bank 400 may have the hydrophobic
property, and the remaining portions of the bank 400 may
have the hydrophilic property. In this case, the upper surface
of the bank 400 has the hydrophobic property so that it is
possible to decrease the spread of the neighboring emission
layers 510, 520 and 530 into the upper surface of the bank
400 to some degree, thereby reducing a problem related with
the mixture of the neighboring emission layers 510, 520 and
530.

[0070] The emission layer 510, 520 and 530 may include
the first emission layer 510 for emitting red (R) light in the
first emission area (E1), the second emission layer 520 for
emitting green (G) light in the second emission area (E2),
and the third emission layer 530 for emitting blue (B) light
in the third emission area (E3).
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[0071] The first emission layer 510 is formed to be in
contact with the upper surface of the first cover layer 314,
the second emission layer 520 is formed to be in contact with
the upper surface of the second cover layer 324, and the third
emission layer 530 is formed to be in contact with the upper
surface of the third upper layer 333.

[0072] The first emission layer 510 has a first thickness
(0), the second emission layer 520 has a second thickness
(t2), and the third emission layer 530 has a third thickness
(t3). In this present disclosure, the thickness (t1, t2, t3) of the
emission layer 510, 520 and 530 indicates the thickness in
the center of each emission area (E1, E2, E3).

[0073] In consideration of the micro-cavity property, the
first thickness (t1) may be larger than the second thickness
(t2), and the second thickness (t2) may be larger than the
third thickness (t3).

[0074] Meanwhile, as described above, the first cover
layer 314 having the large thickness and the second cover
layer 324 having the large thickness are respectively formed
in the first emission area (E1) and the second emission area
(E2), and are respectively overlapped with the emission
areas (E1, E2), whereby the first thickness (t1) of the first
emission layer 510 and the second thickness (12) of the
second emission layer 520 may be relatively decreased in
comparison to the related art. However, in the case of the
third emission area (E3), the third cover layer 334 is not
overlapped with the third emission area (E3), whereby the
third thickness (t3) of the third emission layer 530 is not
decreased as compared with the related art. In this case, the
third thickness (t3) of the third emission layer 530 may be
larger than the second thickness (12) of the second emission
layer 520. Even in this case, there are limitations on the
increase of the thickness of the first cover layer 314. Thus,
it may be difficult to provide the first emission layer 510
having the first thickness (t1) which is smaller than the third
thickness (t3) of the third emission layer 530. As a result, the
third thickness (t3) of the third emission layer 530 may be
larger than the second thickness (2) of the second emission
layer 520, and may be smaller than the first thickness (t1) of
the first emission layer 510.

[0075] Each emission layer 510, 520 and 530 may include
at least one organic layer from among a hole injecting layer
(HIL), a hole transporting layer (HTL), an emitting material
layer (EML), an electron transporting layer (ETL), and an
electron injecting layer (EIL).

[0076] In this case, a thickness of the emitting material
layer (EML) of the first emission layer 510 is larger than a
thickness of the emitting material layer (EML) of the second
emitting layer 520, and the thickness of the emitting material
layer (EML) of the second emission layer 520 is larger than
a thickness of the emitting material layer (EML) of the third
emission layer 530. Meanwhile, a thickness of each of the
hole injecting layer (HIL), the hole transporting layer
(HTL), the electron transporting layer (ETL), and the elec-
tron injecting layer (EIL) may be changed variously in each
emission layer 510, 520 and 530.

[0077] For example, as described above, if the first thick-
ness (t1) of the first emission layer 510 is larger than the
second thickness (t2) of the second emission layer 520, and
the second thickness (t2) of the second emission layer 520
is larger than the third thickness (t3) of the third emission
layer 530, a thickness of each of the hole injecting layer
(HIL) and the hole transporting layer (HTL) constituting the
first emission layer 510 is larger than a thickness of each of
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the hole injecting layer (HIL) and the hole transporting layer
(HTL) constituting the second emission layer 520, and the
thickness of each of the hole injecting layer (HIL) and the
hole transporting layer (HTL) constituting the second emis-
sion layer 520 may be larger than a thickness of each of the
hole injecting layer (HIL) and the hole transporting layer
(HTL) constituting the third emission layer 530.

[0078] Also, as described above, if the third thickness (t3)
of the third emission layer 530 is larger than the second
thickness (t2) of the second emission layer 520, the thick-
ness of the hole injecting layer (HIL) of the third emission
layer 530 may be larger than the thickness of the hole
injecting layer (HIL) for the second emission layer 520.
However, the thickness of the hole transporting layer (HTL)
of the third emission layer 530 may be smaller than the
thickness of the hole transporting layer (HTL) of the second
emission layer 520.

[0079] A light emission in each emission layer 510, 520
and 530 strongly depends on the hole transporting layer
(HTL) and the emitting material layer (EML), but does not
strongly depend on the hole injecting layer (HIL). Thus,
when the difference between the thickness of the hole
injecting layer (HIL) of the third emission layer 530 and the
thickness of the hole injecting layer (HIL) of the second
emission layer 520 is larger than the difference between a
total value obtained by adding the thickness of the hole
transporting layer (HTL) of the third emission layer 530 and
the thickness of the emitting material layer (EML) of the
third emission layer 530 and a total value obtained by adding
the thickness of the hole transporting layer (HTL) of the
second emission layer 520 and the thickness of the emitting
material layer (EML) of the second emission layer 520, the
third thickness (t3) of the third emission layer 530 is larger
than the second thickness (t2) of the second emission layer
520.

[0080] Meanwhile, even if the third thickness (t3) of the
third emission layer 530 is smaller than the first thickness
(1) of the first emission layer 510, the thickness of the hole
injecting layer (HIL) of the third emission layer 530 may be
larger than the thickness of the hole injecting layer (HIL) of
the first emission layer 510. Also, the hole transporting layer
(HTL) may have the same thickness in all the emission
layers 510, 520 and 530.

[0081] The electron transporting layer (ETL) may have the
same thickness in all the emission layers 510, 520 and 530,
and the electron injecting layer (EIL) may have the same
thickness in all the emission layers 510, 520 and 530. The
electron transporting layer (ETL) and the electron injecting
layer (EIL) may be formed by a deposition process instead
of the solution process. In this case, the electron transporting
layer (ETL) and the electron injecting layer (EIL) may be
deposited without using a mask for covering the bank 400,
whereby the electron transporting layer (ETL) and the
electron injecting layer (EIL) may be formed on the upper
surface of the bank 400.

[0082] The respective emission layers 510, 520 and 530
may be formed on the respective emission areas (E1, E2, E3)
by an inkjet process without a mask. In this case, a height of
an upper end of the emission layer 510, 520 and 530 in the
center of the emission area (E1, E2, E3) after a drying
process of drying the solution for forming the emission layer
510, 520 and 530 is lower than a height of an upper end of
the emission layer 510, 520 and 530 at the edge of the
emission area (E1, E2, E3), and more particularly, at the
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edge of the emission area (E1, E2, E3) being adjacent to the
bank 400. A thickness or height (t1) may be a perpendicular
distance between the first electrode (310, 320, and 330) and
the second electrode (600) in a center of the emission area
(E1, E2, and E3). In other words, the thickness or height (t1)
may be the shortest perpendicular distance between the first
electrode (310, 320 and 330) and the second electrode (600)
in the emission area (E1., E2, and E3). Thickness or height
(t4) may be a perpendicular distance between the first
electrode (310, 320, and 330) and the second electrode (600)
at a side of the emission area (E1, E2, and E3). In other
words, thickness or height (t4) may be the longest perpen-
dicular distance between the first electrode (310, 320, and
330) and the second electrode (600) in the emission area
(E1, E2, and E3). Throughout this disclosure, the terms
thickness, height and distance may be used interchangeably.
As shown in the drawings, as the height of the emission layer
510, 520 and 530 is gradually lowered from the end of the
emission area (E1, E2, E3) being in contact with the bank
400 to the center of the emission area (E1, E2, E3), it is
possible to realize a gradually-lowered profile shape.
Accordingly, a portion of a second electrode 600 formed on
the emission layer 510, 520 and 530 may have a profile
corresponding to the profile of the emission layer 510, 520
and 530.

[0083] The second electrode 600 is formed on each emis-
sion layer 510, 520 and 530. The second electrode 600 may
function as a cathode of the electroluminescent display
device. As the second electrode 600 is formed on the bank
400 as well as the emission layer 510, 520 and 530, the
second electrode 600 is formed in the plurality of pixels, and
also formed in the boundary area between each of the
plurality of pixels. Thus, the second electrode 600 may
function as a common electrode for applying a common
voltage to the plurality of pixels. If the electroluminescent
display device according to one aspect of the present dis-
closure is formed as a top emission type, the second elec-
trode 600 may be formed of a transparent conductive
material for upwardly advancing light emitted from the
emission layer 510, 520 and 530, or may be formed to have
a small thickness so as to improve transmittance.

[0084] Although not shown in detail, an encapsulation
layer may be additionally formed on the second electrode
600. The encapsulation layer prevents external moisture
from being permeated into the emission layer 510, 520 and
530. The encapsulation layer may be formed of an inorganic
insulating material, or may be formed in a deposition
structure obtained by alternately depositing an inorganic
insulating material and an organic insulating material, but is
not limited to these structures.

[0085] FIG. 3 is a cross-sectional view illustrating an
electroluminescent display device according to another
aspect of the present disclosure. Except for a differing
structure of a bank 400, the electroluminescent display
device of FIG. 3 is identical in structure to the electrolumi-
nescent display device of FIG. 2, whereby the same refer-
ence numbers will be used throughout the drawings to refer
to the same parts. Hereinafter, only the different structures
will be described in detail as follows.

[0086] Referring to FIG. 3, a bank 400 includes a first
bank 410 and a second bank 420.

[0087] The first bank 410 covers an end of a first electrode
310, 320, 330, and the first bank 410 is formed on a circuit
device layer 200. A thickness of the first bank 410 is
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relatively smaller than a thickness of the second bank 420,
and a width of the first bank 410 is relatively larger than a
width of the second bank 420. In the same manner as
described above, the first bank 410 having the above struc-
ture has the hydrophilic property. The first bank 410 having
the hydrophilic property may be formed of an inorganic
insulating material such as silicon oxide. Thus, when the
emission layer 510, 520 and 530 is formed by a solution
process, a solution for forming the emission layer 510, 520
and 530 may spread easily on the first bank 410.

[0088] The second bank 420 is formed on the first bank
410. The width of the second bank 420 is smaller than the
width of the first bank 410. The second bank 420 may be
obtained by coating a mixture solution of an organic insu-
lating material having the hydrophilic property and a hydro-
phobic material such as fluorine, and patterning the coated
mixture solution by the use of a photolithography process. In
response to the light irradiated in the photolithography
process, the hydrophobic material such as fluorine may
move to an upper portion of the second bank 420, whereby
the upper portion of the second bank 420 has the hydropho-
bic property, and the remaining portions of the second bank
420 have the hydrophilic property. That is, the lower portion
of the second bank 420 which is in contact with the first bank
410 has the hydrophilic property, and the upper portion of
the second bank 420 has the hydrophobic property, but the
second bank 420 is not limited to this structure. For example,
the entire portions of the second bank 420 may have the
hydrophobic property.

[0089] Herein, spreadability of the solution for forming
the emission layer 510, 520 and 530 may be improved owing
to the first bank 410 having the hydrophilic property and the
lower portion of the second bank 420 having the hydrophilic
property. As the first bank 410 has the relatively smaller
thickness and the relatively larger width in comparison to the
second bank 420, it is possible to prepare a 2-step structure
of the hydrophilic property by the combination of the first
bank 410 and second bank 420, whereby the solution for
forming the emission layer 510, 520 and 530 may easily
spread to the left and right ends of the emission area (E1, E2,
E3).

[0090] Also, the upper portion of the second bank 420
having the hydrophobic property prevents the solution for
forming the corresponding emission layer 510, 520 and 530
from spreading to another neighboring emission area (E1,
E2, E3) so that it is possible to prevent the corresponding
emission layer 510, 520 and 530 from being mixed with the
emission layer of another neighboring emission area (E1,
E2, E3).

[0091] FIG. 4 is a plane view illustrating an electrolumi-
nescent display device according to another aspect of the
present disclosure.

[0092] As shown in FIG. 4, the electroluminescent display
device according to the another aspect of the present dis-
closure may include a substrate 100, a first electrode 310,
320 and 330, a bank 400, a first emission layer 510, a second
emission layer 520, and a third emission layer 531 and 532.
[0093] The plurality of first electrodes 310, 320 and 330
may be patterned on each pixel. The plurality of first
electrodes 310, 320 and 330 may include the first electrode
310 overlapped with a first emission area (E1), the first
electrode 320 overlapped with a second emission area (E2),
and the first electrode 330 overlapped with a third emission
layer (E31, E32).
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[0094] The first electrode 310 overlapped with the first
emission area (E1) has a relatively large area in comparison
to the first emission area (E1), and the first electrode 310
overlapped with the first emission area (E1) may be formed
in a shape corresponding to the first emission area (E1). The
first electrode 320 overlapped with the second emission area
(E2) has a relatively large area in comparison to the second
emission area (E2), and the first electrode 320 overlapped
with the second emission area (E2) may be formed in a
shape corresponding to the second emission area (E2).

[0095] The first electrode 330 overlapped with the third
emission area (E3) has a relatively large area in comparison
to the third emission area (E31, E32). The first electrode 330
overlapped with the third emission area (E31, E32) may also
be overlapped with an area separating the first sub emission
area (E31) and the second sub emission area (E32) included
in the third emission area (E31, E32).

[0096] The bank 400 is formed in a matrix configuration
on the substrate 100, to thereby define the plurality of
emission areas (E1, E2, E31, and E32). The bank 400 is
formed in the boundary area between each of the first
emission area (E1), the second emission area (E2), and the
third emission area (E31, E32). Also, the bank 400 is formed
in the area separating the first sub emission area (E31) and
the second sub emission area (E32) included in the third
emission area (E31, E32), to thereby define the plurality of
sub emission areas (E31, E32) by the use of bank 400.

[0097] A width (W1) in a first direction of the first
emission area (E1) is smaller than a width (W2) in the first
direction of the second emission area (E2), and the width
(W2) in a first direction of the second emission area (E2)
may be smaller than a total value obtained by adding a width
(W31) in a first direction of the first sub emission area (E31)
for the third emission area (E31, E32) and a width (W32) in
a first direction of the second sub emission area (E32) for the
third emission area (E31, E32). The widths (W1, W2, W31,
and W32) correspond to widths in a short-axis direction of
each emission area (E1, E2, E31, and E32).

[0098] An efficiency of the second emission layer 520
having the green (G) emitting layer is lower than an effi-
ciency of the first emission layer 510 having the red (R)
emitting layer. In order to realize the relatively large size of
the second emission area (E2) in comparison to the first
emission area (E1), the width (W2) in the first direction of
the second emission area (E2) is larger than the width (W1)
in the first direction of the first emission area (E1). Also, an
efficiency of the third emission layer 530 having the blue (B)
emission layer is lower than an efliciency of the second
emission layer 520 having the green (G) emission layer.
Thus, in order to realize the relatively large size of the third
emission area (E31, E32) in comparison to the second
emission area (E2), a total value obtained by adding the
width (W31) in the first direction of the first sub emission
area (E31) for the third emission area (E31, E32) and the
width (W32) in the first direction of the second sub emission
area (E32) for the third emission area (E31, E32) is larger
than the width (W2) in the first direction of the second
emission area (E2).

[0099] In this case, the same value of the width (W31) in
the first direction of the first sub emission area (E31) for the
third emission area (E31, E32) and the width (W32) in the
first direction of the second sub emission area (E32) for the
third emission area (E31, E32) is favorable to give the same
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profile both in the first sub emission layer 531 and the
second sub emission layer 532 for the third emission layer
531 and 532.

[0100] The first emission layer 510 is formed in the first
emission area (E1) defined by the bank 400, and is config-
ured to emit red (R) light. The second emission layer 520 is
formed in the second emission area (E2) defined by the bank
400, and is configured to emit green (G) light.

[0101] The third emission layer 531 and 532 is formed in
the third emission area (E31, E32) defined by the bank 400.
In detail, the first sub emission layer 531 of the third
emission layer 531 and 532 is formed in the first sub
emission area (E31) of the third emission area (E31, E32),
and the second sub emission layer 532 of the third emission
layer 531 and 532 is formed in the second sub emission area
(E32) of the third emission area (E31, E32). As the first sub
emission area (E31) and the second sub emission area (E32)
are separated from each other, the first sub emission layer
531 and the second sub emission layer 532 may be separated
from each other. The first sub emission layer 531 and the
second sub emission layer 532 are configured to emit the
same-colored light, for example, blue (B) light. Also, the
first sub emission layer 531 and the second sub emission
layer 532 are configured to emit the light at the same time
in accordance with an electric field formed by the first
electrode 330 provided below the first and second sub
emission layers 531 and 532 and the second electrode
provided above the first and second sub emission layers 531
and 532. That is, the first sub emission layer 531 and the
second sub emission layer 532 included in the third emission
layer 531 and 532 are configured to emit the light at the same
time by the driving of the same circuit device.

[0102] According to another aspect of the present disclo-
sure, the third emission layer 531 and 532 having the blue
(B) emission layer is formed of the first sub emission layer
531 and the second sub emission layer 532 separated from
each other so that it is possible to realize a uniform profile
of the third emission layer 531 and 532, and thus, to
overcome a problem related with a dark spot in the third
emission area (E31, E32). As described above, the thickness
of the blue emission layer is smaller than the thickness of the
red emission layer, and the area of the blue emission layer
is larger than the area of the red emission layer. Thus, if
providing the blue emission layer having the relatively large
area and the relatively small thickness, a profile of the blue
emission layer may be not uniform. In order to overcome
this problem, according to another aspect of the present
disclosure, the third emission layer 531 and 532 having the
blue (B) emission layer is provided with the first sub
emission layer 531 and the second sub emission layer 532
separated from each other so that it is possible to decrease
the area for each of the first sub emission layer 531 and the
second sub emission layer 532. Thus, when the first sub
emission layer 531 and the second sub emission layer 532
are formed by the solution process, it is possible to realize
the uniform profile in each of the first and second sub
emission layers 531 and 532.

[0103] FIG. 5 is a cross-sectional view along line I-I of
FIG. 4.
[0104] As shown in FIG. 5, a circuit device layer 200 is

formed on a substrate 100, and a first electrode 330 is formed
on the circuit device layer 200. The first electrode 330
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includes a third lower layer 331, a third middle layer 332, a
third upper layer 333, and a third cover layer 334, as
described above.

[0105] A bank 400 is formed on the circuit device layer
200, and is configured to cover an edge of the first electrode
330. The bank 400 is additionally formed between a first sub
emission area (E31) and a second sub emission area (E32),
whereby the first sub emission area (E31) and the second sub
emission area (E32) are separated from each other by the
bank 400. Thus, a first portion 330a of the first electrode
330, which is not covered by the bank 400, is exposed to the
first sub emission area (E31), and a second portion 3306 of
the first electrode 330, which is not covered by the bank 400,
1s exposed to the second sub emission area (E32). The first
portion 330a of the first electrode 330, which is exposed
without being covered by the bank 400, and the second
portion 3304 of the first electrode 330, which is exposed
without being covered by the bank 400, are separated from
each other under the circumstances that the bank 400 is
interposed in-between.

[0106] A predetermined portion of the bank 400 for cov-
ering the edge of the first electrode 330 is in contact with the
third cover layer 334, and a predetermined portion of the
bank 400 additionally provided between the first sub emis-
sion area (E31) and the second sub emission area (E32) is in
contact with the third upper layer 333.

[0107] The first sub emission layer 531 is formed in the
first sub emission area (E31), and the second sub emission
layer 532 is formed in the second sub emission area (E32).
The first sub emission layer 531 and the second sub emission
layer 532 are formed on one first electrode 330, whereby the
first sub emission layer 531 and the second sub emission
layer 532 are configured to emit the light at the same time.
[0108] The second electrode 600 is formed on an upper
surface of the first and second sub emission layers 531 and
532, and an upper surface of the bank 400.

[0109] FIG. 6 is a plane view illustrating an electrolumi-
nescent display device according to another aspect of the
present disclosure. Except for a differing structure of a third
emission area (E31, E32) and a third emission layer 531 and
532, the electroluminescent display device of FIG. 6 is
identical in structure to the electroluminescent display
device of FIG. 4. Accordingly, only the different structures
will be described in detail as follows.

[0110] In the above description of FIG. 4, the third emis-
sion area (E31, E32) and the third emission layer 531 and
532 are separated from each other in the horizontal direction.
That is, the portion of the bank 400 formed between first sub
emission area (E31) and the second sub emission area (E32)
and between the first sub emission layer 531 and the second
sub emission layer 532 is formed in the long-axis direction
of the third emission area (E31, E32) and the third emission
layer 531 and 532.

[0111] Meanwhile, in the case of FIG. 6, each of the third
emission area (E31, E32) and the third emission layer 531
and 532 is separated from each other in the vertical direc-
tion. That is, the portion of the bank 400 formed between
first sub emission area (E31) and the second sub emission
area (E32) and between the first sub emission layer 531 and
the second sub emission layer 532 is formed in the short-axis
direction of the third emission area (E31, E32) and the third
emission layer 531 and 532. Thus, a width (W3) in a first
direction of the first sub emission layer 531 is identical to a
width (W3) in a first direction of the second sub emission
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layer 532, and the width (W3) is larger than a width (W1) in
a first direction of the first emission layer 510 and a width
(W2) in a first direction of the second emission layer 520.
[0112] FIG. 7 is a circuit diagram illustrating an electrolu-
minescent display device according to one aspect of the
present disclosure. FIGS. 8 and 9 are plane views illustrating
electroluminescent display devices according to various
aspects of the present disclosure, which show a plurality of
emission areas arranged in a circuit structure of FIG. 7.
[0113] As shown in FIG. 7, the electroluminescent display
device according to one aspect of the present disclosure
includes a gate line (GL), a sensing control line (SCL), a
high power line (VDD), a low power line (VSS), a data line
(DL1, DL2, DL3, DL4, DL5, DL6), a reference line (Refl,
Ref2). a switching thin film transistor (T1), a driving thin
film transistor (T2), a sensing thin film transistor (T3), a
capacitor (C), and an organic light emitting device (OLED).
[0114] The gate line (GL) is arranged in a horizontal
direction. The gate line (GL) supplies a gate signal to a gate
terminal of the switching thin film transistor (T1) provided
in each circuit device column (C1, C2, C3, C4, C5, C6).
[0115] The sensing control line (SCL) is provided at a
predetermined interval from the gate line (GL), and is
arranged in the horizontal direction while being parallel to
the gate line (GL). The sensing control line (SCL) supplies
a sensing control signal to a gate terminal of the sensing thin
film transistor (T3) provided in each circuit device column
(C1, C2, C3, C4, C5, C6).

[0116] Thehighpower line (VDD) is arranged in a vertical
direction while being perpendicular to the gate line (GL) and
the sensing control line (SCL). The high power line (VDD)
supplies high power to a drain terminal of the driving thin
film transistor (T2) provided in each circuit device column
(C1, C2, C3, C4, C5, C6).

[0117] According to one aspect of the present disclosure,
one high power line (VDD) supplies high power to a drain
terminal of the driving thin film transistor (T2) provided in
each of the six circuit device columns (C1, C2, C3, C4, C5,
C6) at the same time. Thus, a first connection line (CL, CL1)
is provided to connect one high power line (VDD) with the
drain terminal of each driving thin film transistor (T2). The
first connection line (CL, CL1) extends in a horizontal
direction from one high power line (VDD) to the sixth
circuit device column (C6) via the first to third circuit device
columns (C1, C2, C3), the low power line (VSS), and the
fourth and fifth circuit device columns (C4, C5) in sequence.
Thus, the first connection (CL, CL1) is connected with the
high power line (VDD), and is also connected with the drain
terminal of the driving thin film transistor (T2) provided in
each circuit device column (C1, C2, C3, C4, C5, C6).
[0118] The low power line (VSS) is arranged in a vertical
direction while being parallel to the high power line (VDD).
The low power line (VSS) supplies low power to a cathode
of the organic light emitting device (OLED). As the cathode
is formed on an entire surface of a substrate, there is no need
for a connection line such as the aforementioned first
connection line (CL, CL1) so as to connect the low power
line (VSS) with the cathode of the individual organic light
emitting device (OLED). In detail, the cathode formed on
the entire surface of the substrate is connected with the low
power line (VSS) via a predetermined contact hole. Thus,
the line extending from the individual organic light emitting
device (OLED) to the low power line (VSS), which is shown
in the drawings, is provided only to show the electrical
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connection between the cathode of the organic light emitting
device (OLED) and the low power line (VSS). In practice,
there is no need for the line extending from the individual
organic light emitting device (OLED) to the low power line
(VSS).

[0119] A left-to-right width of the high power line (VSS)
and a left-to-right width of the low power line (VSS) are
larger than a left-to-right width of the data line (DL1, DL2,
DL3, DL4, DLS5, DL6). The high power line (VDD) and the
low power line (VSS) may be periodically formed by each
cycle corresponding to a plurality of pixels instead of being
formed by each individual pixel. If the high power line
(VDD) and the low power line (VSS) are periodically
formed by each cycle of the plurality of pixels, each of the
left-to-right width of the high power line (VDD) and the
left-to-right width of the low power line (VSS) is larger than
a left-to-right width of the data line (DL1, DL2, DL3, DL4,
DL5, DL6) formed by each individual pixel so as to realize
a stable power supply. The left-to-right width of each of the
high power line (VDD), the low power line (VSS), and the
data line (DL1, DL2, DL3, DL4, DL5, DL6) indicates the
width in a direction perpendicular to a length direction of
each of the high power line (VDD), the low power line
(VSS), and the data line (DL1, DL2, DL3, DL4, DL5, DL6).
[0120] The data line (DL1, DL2, DL3, DL4, DLS, DL6) is
arranged in the vertical direction. The data line (DL1, DL2,
DL3, DL4, DL5, DL#6) is formed between the high power
line (VDD) and the low power line (VSS).

[0121] The data line (DL1, DL2, DL3, DL4, DL5, DL6)
may include the first data line (DL1), the second data line
(DL2), the third data line (DL3), the fourth data line (DL4),
the fifth data line (DL5), and/or the sixth data line (DL6).

[0122] The first data line (DL1) has the high power line
(VDD) at its left side, and also has the second data line
(DL2) at its right side. In this case, the first data line (DL1)
and the high power line (VDD) are provided at a predeter-
mined interval from each other. However, the first data line
(DL1) and the second data line (DL2) are positioned adja-
cent to each other. In detail, the first circuit device column
(C1) having circuit devices such as the switching thin film
transistor (T1), the driving thin film transistor (T2), the
sensing thin film transistor (T3), and the capacitor (C) is
formed between the first data line (DL1) and the high power
line (VDD). However, the circuit device column (C1, C2,
C3) having the above circuit device is not formed between
the first data line (DL1) and the second data line (DL2). In
this present disclosure, if any one line is provided adjacent
to another line, it indicates that the circuit device is not
formed therebetween.

[0123] The second data line (DL2) is provided adjacent to
the first data line (DL1) that is at its left side, and the second
data line (DL2) is provided at a predetermined interval from
the first reference line (Refl) that is at its right side under the
condition that the second circuit device column (C2) is
positioned in-between. The third data line (DL3) is provided
at a predetermined interval from the first reference line
(Ref1) that is at its left side under the condition that the third
circuit device column (C3) is positioned in-between, and the
third data line (DL3) is positioned adjacent to the low power
line (VSS) that is at its right side. The fourth data line (DL4)
is provided at a predetermined interval from the low power
line (VSS) that is at its left side under the condition that the
fourth circuit device column (C4) is positioned in-between,
and the fourth data line (DL4) is provided adjacent to the
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fifth data line (DL3) that is at its right side. The fifth data line
(DL5) is provided adjacent to the fourth data line (DL4) that
is at its left side, and is provided at a predetermined interval
from the second reference line (Ref2) under the condition
that the fifth circuit device column (C5) is positioned
in-between. The sixth data line (DL6) is provided at a
predetermined interval from the second reference line (Ref2)
that is at its left side under the condition that the sixth circuit
device column (C6) is positioned in-between, and the sixth
data line (DL6) is provided at a predetermined interval from
another high power line (VDD) that is at its right side.
[0124] At least one data line (DL1, DL2, DL3, DL4, DLS5,
DL6) may extend in a first direction, the at least one data line
being disposed between the first emission area (E1) and the
second emission area (E3), wherein a portion of the bank
(400) extends between the first emission area and the second
emission area in the first direction, the portion of the bank
(400) overlapping the at least one data line.

[0125] At least one data line (DL1, DL2, DL3, DL4, DLS5,
DL6) may extend in a first direction, the at least one data line
being disposed between the first emission area (E1) and the
second emission area (E3), wherein a portion of the second
bank (420) extends between the first emission area and the
second emission area in the first direction, the portion of the
second bank (420) overlapping the at least one data line.
[0126] The data line (DL1, DL2, DL3, DL4, DL5, DL6)
supplies a data voltage to a source terminal of the switching
thin film transistor (T1) provided in each circuit device
column (C1, C2, C3, C4, C5, C6).

[0127] The reference line (Refl, Ref2) is arranged in the
vertical direction between the high power line (VDD) and
the low power line (VSS). The reference line (Refl, Ref2)
may include the first reference line (Refl) and/or the second
reference line (Ref2).

[0128] The first reference line (Refl) is provided at a
predetermined interval from the second data line (DL2) that
is at its left side under the condition that the second circuit
device column (C2) is positioned in-between, and the first
reference line (Refl) is provided at a predetermined interval
from the third data line (DL3) that is at its right side under
the condition that the third circuit device column (C3) is
positioned in-between.

[0129] The second reference line (Ref2) is provided at a
predetermined interval from the fifth data line (DLS5) that is
at its left side under the condition that the fifth circuit device
column (C5) is positioned in-between, and the second ref-
erence line (Ref2) is provided at a predetermined interval
from the sixth data line (DL6) that is at its right side under
the condition that the sixth circuit device column (C6) is
positioned in-between.

[0130] The reference line (Refl, Ref2) is connected with
a drain terminal of the sensing thin film transistor (T3)
provided in each circuit device column (C1, C2, C3, C4, C5,
C6).

[0131] According to one aspect of the present disclosure,
the first reference line (Refl) is connected with the drain
terminal of the sensing thin film transistor (T3) provided in
each of the three circuit device columns (C1, C2, C3). Thus,
a second connection line (CL2) is formed to connect the first
reference line (Refl) with the drain terminal in each sensing
thin film transistor (T3). The second connection line (CL2)
extends in a leftward direction with respect to the first
reference line (Refl) to the first circuit device column (C1)
via the second circuit device column (C2), and also extends
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in a rightward direction to the third circuit device column
(C3). Thus, the second connection line (CL2) is connected
with the first reference line (Refl), and is also connected
with the drain terminal of the sensing thin film transistor
(T3) provided in each circuit device column (C1, C2, C3).
[0132] Similarly, the second reference line (Ref2) is con-
nected with the drain terminal of the sensing thin film
transistor (13) provided in each of the three circuit device
columns (C4, C5, C6). Thus, a third connection line (CL3)
is formed to connect the second reference line (Ref2) with
the drain terminal in each sensing thin film transistor (T3).
The third connection line (CL3) extends in a leftward
direction with respect to the second reference line (Ref2) to
the fourth circuit device column (C4) via the fifth circuit
device column (C5), and also extends in a rightward direc-
tion to the sixth circuit device column (C6). Thus, the third
connection line (CL3) is connected with the second refer-
ence line (Ref2), and is also connected with the drain
terminal of the sensing thin film transistor (T3) provided in
each circuit device column (C4, C5, C6).

[0133] The switching thin film transistor (T1), the driving
thin film transistor (T2), the sensing thin film transistor (T3),
and the capacitor (C) are provided in each circuit device
column (C1, C,2 C3, C4, C5, C6).

[0134] As the switching thin film transistor (T1) is
switched in accordance with a gate signal supplied to the
gate line (GL), a data voltage provided from the data line
(D1, D2, D3, D4, D5, D6) is supplied to the driving thin film
transistor (T2) by the use of switching thin film transistor.
[0135] As the driving thin film transistor (T2) is switched
in accordance with the data voltage supplied from the
switching thin film transistor (T1), a data current is gener-
ated by power supplied from the high power line (VDD),
and the generated data current is supplied to the organic light
emitting device (OLED).

[0136] The sensing thin film transistor (T3) senses a
threshold voltage deviation of the driving thin film transistor
(T2), which causes a deterioration of picture quality. The
threshold voltage deviation may be sensed for a sensing
mode. The sensing thin film transistor (T3) supplies a
voltage of the driving thin film transistor (12) to the refer-
ence line (Refl, Ref2) in response to a sensing control signal
supplied from the sensing control line (SCL).

[0137] The capacitor (C) maintains the data voltage sup-
plied to the driving thin film transistor (T2) for one frame
period. The capacitor (C) is connected with each of gate and
source terminals of the driving thin film transistor (T2).
[0138] The organic light emitting device (OLED) emits a
predetermined amount of light in accordance with the data
current supplied from the driving thin film transistor (T2).
The organic light emitting device (OLED) includes an
anode, a cathode, and an emitting layer provided between
the anode and the cathode. The anode of the organic light
emitting device (OLED) is connected with the source ter-
minal of the driving thin film transistor (T2), and the cathode
of the organic light emitting device (OLED) is connected
with the low power line (VSS).

[0139] A structure of the first circuit device column (C1)
may be identical to a structure of the fourth circuit device
column (C4). That is, an arrangement structure of the thin
film transistors (T1, T2, T3) and the capacitor (C) included
in the first circuit device column (C1) may be identical to an
arrangement structure of the thin film transistors (T1, T2,
T3) and the capacitor (C) included in the fourth circuit
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device column (C4). Also, a structure of the second circuit
device column (C2) may identical to a structure of the fifth
circuit device column (C5). Also, a structure of the third
circuit device column (C3) may be identical to a structure of
the sixth circuit device column (C6).

[0140] According to one aspect of the present disclosure,
the structure shown in FIG. 7 may be one unit, and the
structure shown in FIG. 7 may be repetitively provided on
the substrate. That is, the total six circuit device columns
(C1, C2, C3, C4, C5, C6) may be formed to use one high
power line (VDD) and one low power line (VSS). It is
possible to form the circuit device columns with more than
six or fewer than six circuit device columns (C1, C2, C3, C4,
C5, C6) by the use of one high power line (VDD) and one
low power line (VSS).

[0141] As described above, considering that the structure
of the first circuit device column (C1) is identical to the
structure of the fourth circuit device column (C4), the
left-to-right width of the high power line (VDD) adjacent to
the left side of the first circuit device column (C1) is
identical to the left-to-right width of the low power line
(VSS) adjacent to the left side of the fourth circuit device
column (C4). If the left-to-right width of the high power line
(VDD) is different from the left-to-right width of the low
power line (VSS), a capacitance between the high power line
(VDD) and the circuit device inside the first circuit device
column (C1) is different from a capacitance between the low
power line (VSS) and the circuit device inside the fourth
circuit device column (C4), whereby a property of the circuit
device inside the first circuit device column (C1) and a
property of the circuit device inside the fourth circuit device
column (C4) may be not uniform.

[0142] As shown in FIG. 8, according to one aspect of the
present disclosure, a first emission area (E1) for emitting red
(R) light, a second emission area (E2) for emitting green (G)
light, and a third emission area (E31, E32) for emitting blue
(B) light are prepared on the circuit structure of FIG. 7.
[0143] The first emission area (E1) and the first electrode
310 overlapped with the first emission area (E1) may be
overlapped with the third circuit device column (C3). Also,
the first emission area (E1) and the first electrode 310
overlapped with the first emission area (E1) may be over-
lapped with the sixth circuit device column (C6). Specifi-
cally, the first emission area (E1) and the first electrode 310
may be overlapped with a switching thin film transistor (T1),
a driving thin film transistor (12), a sensing thin film
transistor (T3), and a capacitor (C) provided in each of the
third circuit device column (C3) and the sixth circuit device
column (C6).

[0144] The second emission area (E2) and the first elec-
trode 320 overlapped with the second emission area (E2)
may be overlapped with the second circuit device column
(C2). Also, the second emission area (E2) and the first
electrode 320 overlapped with the second emission area (E2)
may be overlapped with the fifth circuit device column (C5).
Specifically, the second emission area (E2) and the first
electrode 320 may be overlapped with a switching thin film
transistor (T1), a driving thin film transistor (12), a sensing
thin film transistor (T3), and a capacitor (C) provided in each
of the second circuit device column (C2) and the fifth circuit
device column (C5).

[0145] The third emission area (E31, E32) and the first
electrode 330 overlapped with the third emission area (E31,
E32) may be overlapped with the first circuit device column
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(C1) and the high power line (VDD). Also, the third emis-
sion area (E31, E32) and the first electrode 330 overlapped
with the third emission area (E31, E32) may be overlapped
with the fourth circuit device column (C4) and the low
power line (VSS). Specifically, the third emission area (E31,
E32) and the first electrode 330 may be overlapped with a
switching thin film transistor (T1), a driving thin film
transistor (12), a sensing thin film transistor (13), and a
capacitor (C) provided in each of the first circuit device
column (C1) and the fourth circuit device column (C4).
[0146] Except for a differing structure of a third emission
area (E31, E32), the electroluminescent display device of
FIG. 9 is identical in structure to the electroluminescent
display device of FIG. 8, whereby only the different struc-
tures will be described in detail as follows.

[0147] As described in the above FIG. 8, the first sub
emission area (E31) and the second sub emission area (E32)
included in the third emission area (E31, E32) are separated
from each other in a vertical direction, whereby the first sub
emission area (E31) and the second sub emission area (E32)
are respectively overlapped with the first circuit device
column (C1) and the high power line (VDD), and also
overlapped with the fourth circuit device column (C4) and
the low power line (VSS).

[0148] Meanwhile, as shown in FIG. 9, first and second
sub emission areas (E31, E32) included in the third emission
area (E31, E32) are separated from each other in a horizontal
direction, whereby the first sub emission area (E31) is
overlapped with the high power line (VDD) and the low
power line (VSS), but is not overlapped with the first circuit
device column (C1) and the fourth circuit device column
(C4), and the second sub emission area (E32) is overlapped
with the first circuit device column (C1) and the fourth
circuit device column (C4), but is not overlapped with the
high power line (VDD) and the low power line (VSS). A
left-to-right width of the first sub emission area (E31) is the
same as or less than a width of the high power line (VDD)
and a width of the low power line (VSS).

[0149] In case of FIG. 9, as the first sub emission area
(E31) is overlapped with the high power line (VDD) and the
low power line (VSS), it is possible to decrease a step
difference in a lower layer of the first sub emission area
(E31), whereby it is possible to realize the uniform profile in
the first sub emission layer 531 formed in the first sub
emission area (E31).

[0150] Meanwhile, although not shown, the structure of
the emission layer 510, 520 and 530, the first electrode 310,
320 and 330, the bank 400, and the emission area (E1, E2,
E3), as shown in FIG. 2 or FIG. 3, may be arranged in the
circuit structure shown in FIG. 7.

[0151] FIG. 10 is a plane view illustrating an electrolu-
minescent display device according to one aspect of the
present disclosure, which has a circuit structure correspond-
ing to that of FIG. 7. In FIG. 10, a structure of the fourth to
sixth circuit device columns (C4, C5, C6) shown in FIG. 7
will be omitted.

[0152] Asshown in FIG. 10, a gate line (GL) and a sensing
control line (SCL) are arranged in a horizontal direction, and
ahigh power line (VDD), a low power line (VSS), a data line
(DL1, DL2, DL3), and a first reference line (Refl) are
arranged in a vertical direction.

[0153] The gate line (GL) and the sensing control line
(SCL) are positioned in the same layer, and are formed of the
same material. The high power line (VDD), the low power
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line (VSS), the data line (DL1, DL2, DL3), and the first
reference line (Refl) are positioned in the same layer, and
are formed of the same material. A detailed structure of each
line is the same as that of FIG. 7, whereby a detailed
description for the same parts will be omitted.

[0154] A first circuit device column (C1) is prepared
between the high power line (VDD) and the first data line
(DL1). In the first circuit device column (C1), there are a
switching thin film transistor (T1), a driving thin film
transistor (T2), and a sensing thin film transistor (T3).
[0155] The switching thin film transistor (T1) provided in
the first circuit device column (C1) may include a first gate
electrode (G1), a first source electrode (S1), a first drain
electrode (D1), and a first active layer (A1) The first gate
electrode (G1) may be formed of one portion of the gate line
(GL), but 1s not limited to this structure. For example, the
first gate electrode (G1) may be formed in a structure
diverged from the gate line (GL).

[0156] The first source electrode (S1) may be formed in a
structure diverged from the first data line (DL1).

[0157] The first drain electrode (D1) and the first source
electrode (S1) confronting each other are formed in the same
layer. The first drain electrode (D1) is connected with a
second gate electrode (G2) of the driving thin film transistor
(T2) via a connection electrode (CE1, CE2).

[0158] The connection electrode (CE1, CE2) may include
the first connection electrode (CE1) and the second connec-
tion electrode (CE2). The first connection electrode (CE1) is
connected with the first drain electrode (D1) via one contact
hole (x), and is connected with the second connection
electrode (CE2) via another contact hole (x). The first
connection electrode (CE1) has a relatively large size so that
it is possible to improve a capacitance of the capacitor (C).
The second connection electrode (CE2) is connected with
each of the first connection electrode (CE1) and the second
gate electrode (G2) of the driving thin film transistor (T2)
via the individual contact holes (x). The first connection
electrode (CE1) is formed in the same layer as the first active
layer (A1), and the second connection electrode (CE2) is
formed in the same layer as the first source electrode (S1)
and the first drain electrode (D1).

[0159] The first active layer (A1) is connected with each
of the first source electrode (S1) and the first drain electrode
(D1) via the individual contact holes (x), whereby the first
active layer (A1) functions as an electron shift channel.
[0160] The driving thin film transistor (T2) provided in the
first circuit device column (C1) may include a second gate
electrode (G2), a second source electrode (S2), a second
drain electrode (D2), and a second active layer (A2).
[0161] As described above, the second gate electrode (G2)
may be connected with the first drain electrode (D1) of the
switching thin film transistor (T1) via the connection elec-
trode (CE1, CE2). The second gate electrode (G2) and the
first gate electrode (G1) may be formed in the same layer.
[0162] The second source electrode (S2) confronts with
the second drain electrode (D2), and the second source
electrode (S2) extends in a low-and-upper (i.e., vertical)
direction. The second source electrode (S2) has a relatively
large size so that it is possible to improve a capacitance of
the capacitor (C). An upper portion of the second source
electrode (S2) is connected with an anode of an organic light
emitting device in a first pixel via a first contact hole (CH1).
A lower portion of the second source electrode (S2) is
connected with a third source electrode (S3) of the sensing
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thin film transistor (T3). The second source electrode (S2)
and the third source electrode (S3) may be formed as one
body.

[0163] The second drain electrode (D2) is connected with
the high power line (VDD) via a first connection line (CL1).
The first connection line (CL1) is connected with each of the
high power line (VDD) and the second drain electrode (D2)
via individual contact holes (x). The first connection line
(CL1) may be formed in the lowermost layer of a substrate,
that is, may be formed right on an upper surface of the
substrate. The second source electrode (S2) and the second
drain electrode (D2) may be positioned in the same layer as
the first source electrode (S1) and the first drain electrode
(D1), and may be formed of the same material as those of the
first source electrode (S1) and the first drain electrode (D1).
[0164] The second active layer (A2) is connected with
each of the second source electrode (S2) and the second
drain electrode (D2) via the individual contact holes (x),
whereby the second active layer (A2) functions as an
electron shift channel. The second active layer (A2) and the
first active layer (A1) are positioned in the same layer, and
are formed of the same material.

[0165] The sensing thin film transistor (T3) provided in
the first circuit device column (C1) may include a third gate
electrode (G3), a third source electrode (S3), a third drain
electrode (D3), and a third active layer (A3).

[0166] The third gate electrode (G3) may be formed of one
portion of the sensing control line (SCL), but is not limited
to this structure. For example, the third gate electrode (G3)
may be formed in a structure diverged from the sensing
control line (SCL).

[0167] As described above, the third source electrode (S3)
may be formed as one body with the second source electrode
(S2) of the driving thin film transistor (T2).

[0168] The third drain electrode (D3) and the third source
electrode (S3) confronting each other may be formed in the
same layer. The third drain electrode (D3) is connected with
the first reference line (Refl) via a second connection line
(CL2). The second connection line (CL2) is connected with
each of the third drain electrode (D3) and the first reference
line (Refl) via the individual contact holes (x). The second
connection line (CL2) may be positioned in the same layer
as the first connection line (CL, CL1), and may be formed
of the same material as the first connection line (CL, CL1).
[0169] The third active layer (A3) is connected with each
of the third source electrode (S3) and the third drain elec-
trode (D3) via the individual contact holes (x), whereby the
third active layer (A3) functions as an electron shift channel.
The third active layer (A3) may be positioned in the same
layer as the first active layer (A1), and may be formed of the
same material as the first active layer (Al).

[0170] Also, a light shielding layer (LS) is formed in the
first circuit device column (C1). The light shielding layer
(LS) prevents light from being incident on the second active
layer (A2) of the driving thin film transistor (12). Accord-
ingly, the light shielding layer (LS) has a relatively large area
in comparison to the second active layer (A2), and the
light-shielding layer (LS) is overlapped with the second
active layer (A2). The light shielding layer (LS) extends to
an area below the second source electrode (S2). and the light
shielding layer (LS) is overlapped with the connection
electrode (CE1, CE2), to thereby improve a capacitance of
the capacitor (C). In this case, the light shielding layer (LS)
is formed of a conductive material, and may be connected
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with the second source electrode (S2) via the contact hole
(x). The light shielding layer (LS) may be positioned in the
same layer as the first connection line (CL, CL1) and the
second connection layer (CL2), and may be formed of the
same material as those of the first connection line (CL, CL1)
and the second connection line (CL2).

[0171] A second circuit device column (C2) is prepared
between the second data line (DL2) and the first reference
line (Refl). In the second circuit device column (C2), there
are a switching thin film transistor (T1), a driving thin film
transistor (T2), and a sensing thin film transistor (T3).
[0172] Except that a first source electrode (S1) is diverged
from the second data line (DL2), the switching thin film
transistor (T1) provided in the second circuit device column
(C2) is identical in electrical connection structure to the
switching thin film transistor (T1) provided in the first
circuit device column (C1).

[0173] Except that a second source electrode (S2) is
connected with an anode of an organic light emitting device
in a second pixel via a second contact hole (CH2), the
driving thin film transistor (T2) provided in the second
circuit device column (C2) is identical in electrical connec-
tion structure to the driving thin film transistor (12) provided
in the first circuit device column (C1).

[0174] The sensing thin film transistor (T3) provided in
the second circuit device column (C2) is identical in elec-
trical connection structure to the sensing thin film transistor
(T3) provided in the first circuit device column (C1).
[0175]  Also, a light shielding layer (LS), which is identical
to that of the first circuit device column (C1), is formed in
the second circuit device column (C2).

[0176] A third circuit device column (C3) is prepared
between the first reference line (Refl) and the third data line
(DL3). In the third circuit device column (C3), there are a
switching thin film transistor (T1), a driving thin film
transistor (T2), and a sensing thin film transistor (T3).
[0177] Except that a first source electrode (S1) is diverged
from the third data line (DL3), the switching thin film
transistor (T1) provided in the third circuit device column
(C3) is identical in electrical connection structure to the
switching thin film transistor (T1) provided in the first
circuit device column (C1).

[0178] Except that a second source electrode (S2) is
connected with an anode of an organic light emitting device
in a third pixel via a third contact hole (CH3), the driving
thin film transistor (T2) provided in the third circuit device
column (C3) is identical in electrical connection structure to
the driving thin film transistor (T2) provided in the first
circuit device column (C1).

[0179] The sensing thin film transistor (T3) provided in
the third circuit device column (C3) is identical in electrical
connection structure to the sensing thin film transistor (T3)
provided in the first circuit device column (C1).

[0180] Also, alight shielding layer (LS), which is identical
to that of the first circuit device column (C1), is formed in
the third circuit device column (C3).

[0181] Meanwhile, the high power line (VDD) and the
low power line (VSS) may be respectively overlapped with
auxiliary electrodes (AE1, AE2). The first auxiliary elec-
trode (AE1) is connected with the high power line (VDD)
via the contact hole (x), and the second auxiliary electrode
(AE2) is connected with the low power line (VSS) via the
contact hole (x). The first auxiliary electrode (AE1) extends
in a lengthwise (i.e., vertical) direction of the high power
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line (VDD) below the high power line (VDD), and the first
auxiliary electrode (AE1) may be overlapped with the high
power line (VDD). The second auxiliary electrode (AE2)
extends in a lengthwise (i.e., vertical) direction of the low
power line (VSS) below the low power line (VSS), and the
second auxiliary electrode (AE2) may be overlapped with
the low power line (VSS). The first auxiliary electrode
(AE1) and the second auxiliary electrode (AE2) may be
positioned in the same layer as the first connection line (CL,
CL1), the second connection line (CL2), and the light
shielding layer (LS), and may be formed of the same
material as the first connection line (CL, CL1), the second
connection line (CL2), and the light shielding layer (LS). In
order to prevent a short, each of the first auxiliary electrode
(AE1) and the second auxiliary electrode (AE2) is provided
at a predetermined interval from the first connection line
(CL, CL1).

[0182] Also, the low power line (VSS) may be addition-
ally overlapped with a third auxiliary electrode (AE3). The
third auxiliary electrode (AE3) is formed between the low
power line (VSS) and a cathode of an organic light emitting
device so that the low power line (VSS) and the cathode of
the organic light emitting device are connected with each
other by the use of third auxiliary electrode (AE3). The third
auxiliary electrode (AE3) is connected with the low power
line (VSS) via a fourth contact hole (CH4), and is also
connected with the cathode of the organic light emitting
device via a fifth contact hole (CHS5). The third auxiliary
electrode (AE3) is positioned in the same layer as the anode
of the organic light emitting device, and is formed of the
same material as that of the anode of the organic light
emitting device.

[0183] FIG. 11 is a plane view illustrating one aspect of a
plurality of emission areas arranged in an electroluminescent
display device shown in FIG. 10.

[0184] As shown in FIG. 11, a first emission area (E1) is
overlapped with a third circuit device column (C3). In detail,
the first emission area (E1) may be overlapped with a
switching thin film transistor (T1), a driving thin film
transistor (T2), and a sensing thin film transistor (T3)
included in the third circuit device column (C3).

[0185] The first emission area (E1) is overlapped with a
first electrode 310 which functions as an anode of an organic
light emitting device. The first electrode 310 overlapped
with the first emission area (E1) has a relatively large size in
comparison to the first emission area (E1). The first elec-
trode 310 overlapped with the first emission area (E1) is
overlapped with the third circuit device column (C3), and
may be overlapped with a third data line (DL3). If needed,
the first electrode 310 overlapped with the first emission area
(E1) may be overlapped with a first reference line (Refl).
The first electrode 310 overlapped with the first emission
area (F1) is connected with a second source electrode (S2)
of the driving thin film transistor (T2) provided in the third
circuit device column (C3) via a third contact hole (CH3).
[0186] A second emission area (E2) is overlapped with a
second circuit device column (C2). In detail, the second
emission area (E2) is overlapped with a switching thin film
transistor (T1), a driving thin film transistor (T2), and a
sensing thin film transistor (T3) included in the second
circuit device column (C2).

[0187] The second emission area (E2) is overlapped with
a first electrode 320 which functions as an anode of an
organic light emitting device. The first electrode 320 over-
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lapped with the second emission area (E2) has a relatively
large size in comparison to the second emission area (E2).
The first electrode 320 overlapped with the second emission
area (E2) is overlapped with the second circuit device
column (C2), and may be overlapped with a second data line
(DL2) and the first reference line (Refl). The first electrode
320 overlapped with the second emission area (E2) is
connected with a second source electrode (S2) of the driving
thin film transistor (T2) provided in the second circuit device
column (C2) via a second contact hole (CH2).

[0188] A third emission area (E31, E32) is overlapped
with a high power line (VDD) and a first circuit device
column (C1). In detail, a first sub emission area (E31) of the
third emission area (E31, E32) is overlapped with one
portion of the high power line (VDD) and a driving thin film
transistor (13) of the first circuit device column (C1), and a
second sub emission area (E32) of the third emission area
(E31, E32) is overlapped with another portion of the high
power line (VDD) and a switching thin film transistor (T1)
and a sensing thin film transistor (T2) of the first circuit
device column (C1).

[0189] The third emission area (E31, E32) is overlapped
with a first electrode 330 which functions as an anode of an
organic light emitting device. The first electrode 330 over-
lapped with the third emission area (E31, E32) has a
relatively large size in comparison to the third emission area
(E31, E32).

[0190] The first electrode 330 overlapped with the third
emission area (E31, E32) may be overlapped with the high
power line (VDD) and the first circuit device column (C1).
If needed, the first electrode 330 overlapped with the third
emission area (E31, E32) may be overlapped with a first data
line (DL1). The first electrode 330 overlapped with the third
emission area (E31, E32) is connected with a second source
electrode (S2) of the driving thin film transistor (T1) pro-
vided in the first circuit device column (C1) via a first
contact hole (CH1).

[0191] Also, the third emission area (E31, E32) and the
first electrode 330 overlapped with the third emission area
(E31, E32) may be overlapped with a low power line (VSS)
and a fourth circuit device column (C4) adjacent to the low
power line (VSS).

[0192] Accordingly, a light emission of the first emission
area (E1) is controlled by a circuit device provided in the
third circuit device column (C3), a light emission of the
second emission area (E2) is controlled by a circuit device
provided in the second circuit device column (C2), and a
light emission of the third emission area (E31, E32) is
controlled by a circuit device provided in the first circuit
device column (C1).

[0193] FIG. 12 is a plane view illustrating another aspect
of a plurality of emission areas arranged in an electrolumi-
nescent display device shown in FIG. 10.

[0194] Except for a differing structure of a third emission
area (F31, E32), the structure of FIG. 12 is identical to the
above-described structure of FIG. 11, whereby only the
different structures will be described in detail as follows.
[0195] A third emission area (E31, E32) is overlapped
with a high power line (VDD) and a first circuit device
column (C1). In detail, a first sub emission area (E31) of the
third emission area (E31, E32) is overlapped with the high
power line (VDD), and a second sub emission area (E32) of
the third emission area (E31, E32) is overlapped with a
switching thin film transistor (T1), a driving thin film
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transistor (T2), and a sensing thin film transistor (T3)
included in the first circuit device column (C1).

[0196] Also, the first sub emission area (E31) of the third
emission area (E31, E32) is overlapped with a low power
line (VSS), and the second sub emission area (E32) of the
third emission area (E31, E32) is overlapped with a switch-
ing thin film transistor (T1), a driving thin film transistor
(T2), and a sensing thin film transistor (T3) included in a
fourth circuit device column (C4) adjacent to the low power
line (VSS).

[0197] Meanwhile, although not shown, the structure of
the emission layer 510, 520 and 530, the first electrode 310,
320 and 330, the bank 400, and the emission area (E1, E2,
E3), as shown in FIG. 2 or FIG. 3, may be arranged in the
electroluminescent display device shown in FIG. 10.
[0198] FIG. 13 is a cross sectional view along A-B of FIG.
11. That is, FIG. 13 corresponds to a cross section of an area
where a driving thin film transistor (T2) for each individual
circuit device column (C1, C2, C3) is formed.

[0199] As shown in FIG. 13, a circuit device layer 200, a
first electrode 310, 320 and 330, a bank 400, an emission
layer 510, 520 and 531, and a second electrode 600 are
formed on a substrate 100.

[0200] The circuit device layer 200 includes an auxiliary
electrode (AE1, AE2), a light shielding layer (LS), a high
power line (VDD), a low power line (VSS), a driving thin
film transistor (T2), a data line (DL1, DL2, DL3), a first
reference line (Refl), a buffer layer 210, an insulating
interlayer 220, a passivation layer 230, and a planarization
layer 240.

[0201] The auxiliary electrode (AE1, AE2) may include
first and second auxiliary electrodes (AE1, AE2) formed on
the substrate 100. The first auxiliary (AE1) is provided
below the high power line (VDD), and the second auxiliary
electrode (AE2) is provided below the low power line
(VSS).

[0202] The light shielding layer (LS) is formed in each of
first to third circuit device columns (C1, C2, C3) on the
substrate 100. The light shielding layer (LS) may be posi-
tioned in the same layer as the auxiliary electrode (AEl,
AE2), and may be formed of the same material as that of the
auxiliary electrode (AE1, AE2).

[0203] The high power line (VDD) is provided on the first
auxiliary electrode (AE1). In more detail, the buffer layer
210 and the insulating interlayer 220 are sequentially formed
on the first auxiliary electrode (AE1), and the high power
line (VDD) is formed on the insulating interlayer 220. The
high power line (VDD) is connected with the first auxiliary
electrode (AE1) via a contact hole provided in the buffer
layer 210 and the insulating interlayer 220.

[0204] The low power line (VSS) is provided on the
second auxiliary electrode (AE2). In more detail, the buffer
layer 210 and the insulating interlayer 220 are sequentially
formed on the second auxiliary electrode (AE2), and the low
power line (VSS) is formed on the insulating interlayer 220.
The low power line (VSS) is connected with the second
auxiliary electrode (AE2) via a contact hole provided in the
buffer layer 210 and the insulating interlayer 220.

[0205] The driving thin film transistor (T2) is provided in
each of the first to third circuit device columns (C1, C2, C3).
The driving thin film transistor (T2) may include a second
active layer (A2) provided on the buffer layer 210, a gate
insulating film (GI) provided on the second active layer
(A2), a second gate electrode (G2) provided on the gate
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insulating film (GT), and second source and drain electrodes
(S2, D2) provided on the insulating interlayer 220 and
respectively connected with the second active layer (A2) via
contact holes provided in the insulating interlayer 220. A
width of the second active layer (A2) may be smaller than
a width of the light shielding layer (LS).

[0206] The data line (D11, DL2, DL3) is provided on the
insulating interlayer 220. The data line (DL1, D12, DL3)
may include the first and second data lines (DL1, DL2)
provided between the first circuit device column (C1) and
the second circuit device column (C2), and the third data line
(DL3) provided between the third circuit device column
(C3) and the low power line (VSS).

[0207] The first reference line (Refl) is formed on the
insulating interlayer 220. The first reference line (Refl) is
provided between the second circuit device column (C2) and
the third circuit device column (C3).

[0208] The high power line (VDD), the low power line
(VS8), the second source electrode (S2), the second drain
electrode (D2), the data line (DL1, DL2, DL3), and the first
reference line (Refl), which are provided on the insulating
interlayer 220, may be formed of the same material.
[0209] The passivation layer 230 is formed on the high
power line (VDD), the low power line (VSS), the second
source electrode (S2), the second drain electrode (D2), the
data line (DL1, DL2, DL3), and the first reference line
(Refl).

[0210] The planarization layer 240 is formed on the pas-
sivation layer 230.

[0211] The first electrode 310, 320 and 330 is formed on
the planarization layer 240. The first electrode 310, 320 and
330 is patterned to correspond in area to the emission area
(E1, E2, E3).

[0212] The first electrode 310 overlapped with the first
emission area (E1) is overlapped with the third circuit device
column (C3). Also, the first electrode 320 overlapped with
the second emission area (E2) is overlapped with the second
circuit device column (C2). Also, the first electrode 330
overlapped with the first sub emission area (E31) of the third
emission area (E31, E32) is overlapped with the high power
line (VDD) and the first circuit device column (C1). Also,
the first electrode 330 overlapped with the first sub emission
area (E31) of the third emission area (E31, E32) is over-
lapped with the low power line (VSS) and the fourth circuit
device column adjacent to the low power line (VSS).
[0213] The bank 400 is configured to cover both ends of
the first electrode 310, 320 and 330, and is provided on the
planarization layer 240. The emission area (E1, E2, E3) is
defined by the bank 400.

[0214] The first emission area (E1) is overlapped with the
third circuit device column (C3), the second emission area
(E2) is overlapped with the second circuit device column
(C2), and the first sub emission area (E31) of the third
emission area (E31, E32) is overlapped with the high power
line (VDD) and the first circuit device column (C1). Also,
the first sub emission area (E31) of the third emission area
(E31, E32) is overlapped with the low power line (VSS) and
the fourth circuit device column adjacent to the low power
line (VSS).

[0215] The emission layer 510, 520 and 531 is individu-
ally formed in the emission area (E1, E2, E31). The emission
layer 510, 520 and 531 may include the first emission layer
510 formed of the red (R) emission layer on the first
electrode 310, the second emission layer 520 formed of the
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green (G) emission layer on the first electrode 320, and the
first sub emission layer 531 formed of the blue (B) emission
layer on the first electrode 330.

[0216] The second electrode 600 is formed on the emis-
sion layer 510, 520 and 531. The second electrode 600 is
formed on the bank 400, whereby the second electrode 600
may be formed in the plurality of pixels, and also formed in
the boundary area between each of the plurality of pixels.

[0217] FIG. 14 is a cross sectional view along C-D of FIG.
11. That is, FIG. 14 corresponds to a cross section of a
contact hole (CH1, CH2, CH3, CH4, CHS) area.

[0218] As shown in FIG. 14, a circuit device layer 200, a
first electrode 310, 320 and 330, a third auxiliary electrode
(AE3), a bank 400, and a second electrode 600 are formed
on a substrate 100.

[0219] The circuit device layer 200 may include a first
connection line (CL., CL1), a high power line (VDD), a low
power line (VSS), a second source electrode (S2), a data line
(DL1, DL2, DL3), a first reference line (Refl), a buffer layer
210, an insulating interlayer 220, a passivation layer 230,
and a planarization layer 240.

[0220] The first connection line (CL, CL1) is formed on
the substrate 100. The first connection line (CL, CL1) is
provided below the high power line (VDD). The first con-
nection line (CL, CL1) is positioned in the same layer as the
aforementioned first and second auxiliary electrodes (AE1,
AE2) and the light shielding layer (LS), and the first
connection line (CL, CL1) is formed of the same material as
those of'the first and second auxiliary electrodes (AE1, AE2)
and the light shielding layer (LS).

[0221] The high power line (VDD) is provided above the
first connection line (CL, CL1). In more detail, the buffer
layer 210 and the insulating interlayer 220 are sequentially
formed on the first connection line (CL, CL1), and the high
power line (VDD) is formed on the insulating interlayer 220.
The high power line (VDD) is connected with the first
connection line (CL, CL1) via a contact hole provided in the
buffer layer 210 and the insulating interlayer 220.

[0222] The low power line (VSS) is formed on the insu-
lating interlayer 220.

[0223] The second source electrode (S2) is formed in each
of first to third circuit device columns (C1, C2, C3). Espe-
cially, the second source electrode (S2) is formed on the
insulating interlayer 220.

[0224] The data line (DL1, DL2, DL3), the first reference
line (Refl), the buffer layer 210, the insulating interlayer
220, the passivation layer 230, and the planarization layer
240 are the same as those of FIG. 13.

[0225] The first electrode 310, 320 and 330 is formed on
the planarization layer 240. The first electrode 310 extending
to an area corresponding to a first emission area (E1) is
connected with the second source electrode (S2) provided in
the third circuit device column (C3) via a third contact hole
(CH3) provided in the passivation layer 230 and the pla-
narization layer 240. The first electrode 320 extending to an
area corresponding to a second emission area (E2) is con-
nected with the second source electrode (S2) provided in the
second circuit device column (C2) via a second contact hole
(CH2) provided in the passivation layer 230 and the pla-
narization layer 240. The first electrode 330 extending to an
area corresponding to a third emission area (E3) is con-
nected with the second source electrode (S2) provided in the
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first circuit device column (C1) via a first contact hole (CH1)
provided in the passivation layer 230 and the planarization
layer 240.

[0226] The third auxiliary electrode (AE3) is formed on
the planarization layer 240. The third auxiliary electrode
(AE3) is connected with the low power line (VSS) via a
fourth contact hole (CH4) provided in the passivation layer
230 and the planarization layer 240. The third auxiliary
electrode (AE3) is formed of the same material as that of the
first electrode 310, 320 and 330.

[0227] The bank 400 is formed on the first electrode 310,
320 and 330 and the third auxiliary electrode (AE3). FIG. 14
corresponds to the boundary area between each of pixels,
wherein the bank 400 is formed on the entire area of the
substrate 100.

[0228] The second electrode 600 is formed on the bank
400. The second electrode 600 is connected with the third
auxiliary electrode (AE3) via a fifth contact hole (CH5)
formed in the bank 400. Thus, the second electrode 600 is
connected with the low power line (VSS) via the third
auxiliary electrode (AE3).

[0229] FIG. 15 is a plane view illustrating an electrolu-
minescent display device having a display area and a non-
display area according to one aspect of the present disclo-
sure.

[0230] As shown in FIG. 15, the display area (DA) is
prepared in the center of a substrate 100, and the non-display
area (NDA) is prepared in the periphery of the display area
(DA). The display area (DA) corresponds to the area for
displaying an image by the use of light emission, and the
non-display area (NDA) corresponds to the area in which a
light emission is not generated, and thus, an image is not
displayed. A pixel structure according to the aforementioned
various aspects of the present disclosure is formed in the
display area (DA).

[0231] A plurality of dummy pixels may be formed in the
non-display area (NDA). The plurality of dummy pixels may
be provided to surround a plurality of pixels formed in the
display area (DA). The plurality of dummy pixels may
include a dummy layer formed in each of a plurality of
dummy areas defined by a bank layer. Herein, as an image
is not displayed on the dummy pixel, a light emission is not
generated in the dummy layer. The dummy layer is provided
to realize uniformity of profile between an emission layer in
the center of the display area (DA) and an emission layer in
the edge of the display area (DA).

[0232] If the emission layer in the display area (DA) is
formed by a solution process, a drying speed of the emission
layer in the center of the display area (DA) may be different
from a drying speed of the emission layer at the edge of the
display area (DA), whereby a profile of the emission layer
in the center of the display area (DA) and a profile of the
emission layer at the edge of the display area (DA) may be
not uniform. Thus, it is difficult to realize uniformity of light
emission in the display area (DA). For this reason, the
dummy pixel is formed in the non-display area (NDA), and
the dummy emission layer is also formed in the non-display
area (NDA) when the emission layer is formed in the display
area (DA). That is, even though the profile is not uniform in
the dummy layer and the emission layer, it is possible to
realize the uniform profile of the emission layer in the entire
display area (DA).

[0233] A plurality of high power lines (VDD) and a
plurality of low power lines (VSS) are alternately arranged
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in a first direction, for example a vertical direction, in the
display area (DA). The plurality of high power lines (VDD)
and the plurality of low power lines (VSS) extend to the
non-display area (NDA).

[0234] Respective lower ends of the plurality of low
power lines (VSS) may be connected with each other by the
use of first shorting bar (SB1), and respective upper ends of
the plurality of low power lines (VSS) may be connected
with each other by the use of second shorting bar (SB2),
whereby the plurality of low power lines (VSS) may be
electrically connected with each other. Each of the first
shorting bar (SB1) and the second shorting bar (SB2) is
formed in the non-display area (NDA). The first shorting bar
(SB1) and the second shorting bar (SB2) may be positioned
in the same layer as the aforementioned first electrode 310,
320 and 330, and may be formed of the same material as that
of the aforementioned first electrode 310, 320 and 330. The
second shorting bar (SB2) may be connected with a driving
circuit portion (DC) provided in the non-display area (NDA)
via a contact wire (CW). Thus, low power applied through
the driving circuit portion (DC) may be transmitted to the
plurality of low power lines (VSS) via the contact wire (CW)
and the second shorting bar (SB2).

[0235] Respective lower ends of the plurality of high
power lines (VDD) may be connected with each other by the
use of third shorting bar (SB3). Thus, the plurality of high
power lines (VDD) may be electrically connected with each
other. Also, respective upper ends of the plurality of high
power lines (VDD) may be connected with the driving
circuit portion (DC). Thus, high power may be applied to the
plurality of high power lines (VDD) via the driving circuit
portion (DC).

[0236] According to one aspect of the present disclosure,
the thickness of the first electrode is increased to obtain the
micro-cavity property, whereby the red emission layer posi-
tioned above the first electrode is decreased in its thickness.
Thus, when the red emission layer is formed by the solution
process, it is possible to decrease the number of solution
spraying times through the inkjet nozzle, thereby shortening
the processing time. Also, as the thickness of the first
electrode below the blue emission layer is decreased, it is
possible to realize the micro-cavity property and also to
prevent the thickness of the blue emission layer from being
decreased, whereby it is possible to realize the uniform
profile in the blue emission layer, and to prevent the dark
spot in the area of the blue emission layer.

[0237] Itwill be apparent to those skilled in the art that the
present disclosure described above is not limited by the
above-described aspects and the accompanying drawings
and that various substitutions, modifications, and variations
can be made in the present disclosure without departing
from the scope of the disclosure. Consequently, the scope of
the present disclosure is defined by the accompanying
claims, and it is intended that all variations or modifications
derived from the meaning, scope, and equivalent concept of
the claims fall within the scope of the present disclosure.

[0238] The various aspects described above can be com-
bined to provide further aspects of the aspects can be
modified, if necessary, to provide yet further aspects.

[0239] These and other changes can be made to the aspects
in light of the above-detailed description. In general, in the
following claims, the terms used should not be construed to
limit the claims to the specific aspects disclosed in the
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specification and the claims, but should be construed to
include all possible aspects. Accordingly, the claims are not
limited by the disclosure.

What is claimed is:

1. An electroluminescent display device comprising:

a substrate;

a bank provided on the substrate and defining a first
emission area and a second emission area;

a first emission layer provided in the first emission area;

a second emission layer provided in the second emission
area;

a plurality of lower electrodes including a first lower
electrode provided below the first emission layer and a
second lower electrode provided below the second
emission layer,

wherein the first lower electrode includes a first portion
having a thickness greater than a thickness of a first
portion of the second lower electrode.

2. The electroluminescent display device according to
claim 1, wherein the first portion of the first lower electrode
corresponds to the first emission area, and the first portion of
the second lower electrode corresponds to the second emis-
sion area.

3. The electroluminescent display device according to
claim 1, wherein the first portion of the first lower electrode
overlaps the first emission area, and the first portion of the
second lower electrode overlaps the second emission area.

4. The electroluminescent display device according to
claim 1, wherein the first lower electrode includes a second
portion overlapping the first emission area and the second
lower electrode includes a second portion not overlapping
the second emission area, wherein the second portion of the
first lower electrode has a same thickness as the second
portion of the second lower electrode.

5. The electroluminescent display device according to
claim 1, wherein the bank includes a first bank and a second
bank.

6. The electroluminescent display device according to
claim 5, wherein the first bank is hydrophilic and the second
bank is hydrophobic.

7. The electroluminescent display device according to
claim 1, further comprising at least one data line extending
in a first direction and disposed between the first emission
area and the second emission area, wherein a portion of the
bank extends between the first emission area and the second
emission area in the first direction and overlaps the at least
one data line.

8. The electroluminescent display device according to
claim 5, further comprising at least one data line extending
in a first direction and disposed between the first emission
area and the second emission area, wherein a portion of the
second bank extends between the first emission area and the
second emission area in the first direction and overlaps the
at least one data line.

9. The electroluminescent display device according to
claim 1, wherein the first lower electrode includes a first
stacked lower layer, a first stacked middle layer provided on
the first stacked lower layer, a first stacked upper stacked
layer provided on the first stacked middle layer, and a first
stacked cover layer provided on the first stacked upper layer
and extending to a lateral surface of the first stacked upper
layer, a lateral surface of the first stacked middle layer, and
a lateral surface of the first stacked lower layer, and
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wherein the second lower electrode includes a second
stacked lower layer, a second stacked middle layer
provided on the second stacked lower layer, a second
stacked upper layer provided on the second stacked
middle layer, and a second stacked cover layer pro-
vided on the second stacked upper layer and extending
to a lateral surface of the second stacked upper layer, a
lateral surface of the second stacked middle layer, and
a lateral surface of the second stacked lower layer.

10. The electroluminescent display device according to
claim 9, wherein the first stacked cover layer is in contact
with the first emission layer, and the second stacked upper
layer is in contact with the second emission layer.

11. The electroluminescent display device according to
claim 9, wherein the first stacked cover layer overlaps the
first emission area, and the second stacked cover layer does
not overlap the second emission area.

12. The electroluminescent display device according to
claim 9, wherein the first stacked cover layer has a thickness
greater than a thickness of the first stacked lower layer and
a thickness of the first stacked upper layer, and less than a
thickness of the first stacked middle layer.

13. The electroluminescent display device according to
claim 1, wherein the first emission layer has a thickness less
than a thickness of the second emission layer.

14. The electroluminescent display device according to
claim 13, wherein each of the first emission layer and the
second emission layer includes a hole injecting layer, a hole
transporting layer, and an emitting material layer,

wherein the hole injecting layer of the first emission layer
has a thickness less than a thickness of the hole
injecting layer of the second emission layer, and

wherein the emitting material layer of the first emission
layer has a thickness greater than a thickness of the
emitting material layer of the second emission layer.

15. The electroluminescent display device of claim 1,
wherein the second emission area includes a first sub emis-
sion area and a second sub emission area which are sepa-
rated from each other, and the bank is positioned between
the first sub emission area and the second sub emission area,
and

wherein the second emission layer includes a first sub
emission layer provided in the first sub emission area
and a second sub emission layer provided in the second
sub emission area.

16. The electroluminescent display device according to
claim 15, wherein the second lower electrode has a first
portion exposed in the first sub emission area and a second
portion exposed in the second sub emission area.

17. The electroluminescent display device according to
claim 1, further comprising a dummy area, the dummy area
disposed in a non-display area adjacent to an edge of a
display area, the display area having the first and second
emission areas.

18. The electroluminescent display device of claim 1,
further comprising an upper electrode disposed on the bank,
the first emission area and the second emission, wherein a
first distance between the lower electrode at a center of the
first emission area is less than a second distance between the
one electrode and the second electrode at a side of the first
emission area.



US 2019/0207163 A1l

19. An electroluminescent display device comprising:

a substrate;

a power line including a high power line and a low power
line arranged in a first direction on the substrate;

a plurality of circuit device columns provided with a
plurality of thin film transistors and positioned between
the high power line and the low power line on the
substrate,

a bank provided on the power line and the plurality of
circuit device columns, and defining a first emission
area and a second emission area;

a first emission layer provided in the first emission area;
and

a second emission layer provided in the second emission
area,

wherein the first emission area overlaps one of the plu-
rality of circuit device columns, and the second emis-
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sion area overlaps the high power line or the low power
line, and overlaps another one of the plurality of circuit
device columns.

20. The electroluminescent display device of claim 19,
wherein the plurality of thin film transistors includes oxide
thin film transistors.

21. The electroluminescent display device according to
claim 19, wherein the first sub emission area ovetlaps the
high power line or the low power line, and the second sub
emission area overlaps the another one of the plurality of
circuit device columns.

22. The electroluminescent display device according to
claim 19, wherein each of the first sub emission area and the
second sub emission area overlaps the high power line or the
low power line, and the another one of the plurality of circuit
device columns.
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