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ORGANIC LIGHT-EMITTING DISPLAY
DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority from and the ben-
efit of Korean Patent Application No. 10-2016-0111119,
filed on Aug. 30, 2016, which is hereby incorporated by
reference for all purposes as if fully set forth herein.

BACKGROUND

Field

[0002] The invention relates generally to an organic light-
emitting display device, and, more particularly, to an organic
light-emitting display device having plural conductive lines
arrange to reduce color dispersion.

Discussion of the Background

[0003] With the development of multimedia, the impor-
tance of display devices is increasing. Accordingly, various
types of display devices such as liquid crystal displays and
organic light-emitting displays are being used.

[0004] Of those display devices, an organic light-emitting
display displays an image using an organic light-emitting
diode which generates light through excitation of electrons
and holes. Organic light-emitting displays have the advan-
tages of fast response speed, high luminance, wide viewing
angle, and low power consumption.

[0005] An organic light-emitting display generally
includes unit pixels, each composed of red, green and blue
subpixels. Each of the subpixels is driven independently by
a driving device having a plurality of thin-film transistors
and various metal lines. Due to spacing constraints and other
issues, the colored light reflected by the pixels may interfere
with each other and cause separation of colors and color
dispersion.

[0006] The above information disclosed in this Back-
ground section is only for enhancement of understanding of
the background of the inventive concept, and, therefore, it
may contain information that does not form the prior art that
is already known in this country to a person of ordinary skill
in the art.

SUMMARY

[0007] One or more embodiments of the invention provide
an organic light-emitting display device that can reduce the
undesirable separation of reflected colors.

[0008] One ore more embodiments of the invention also
provide an organic light-emitting display device that can
reduce production costs by eliminating the use of a polar-
izing plate during production.

[0009] Additional aspects will be set forth in the detailed
description which follows, and, in part, will be apparent
from the disclosure, or may be learned by practice of the
inventive concept.

[0010] However, the inventive concepts are not restricted
to the specific embodiments set forth herein. The above and
other aspects of the inventive concepts will become more
apparent to one of ordinary skill in the art to which the
inventive concepts pertain by referencing the detailed
description of the inventive concepts given below.
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[0011] According to one aspect of the invention, an
organic light-emitting display device includes a substrate, a
first conductive line disposed on the substrate, a second
conductive line disposed on the same layer as the first
conductive line and insulated from the first conductive line,
and a pixel electrode disposed on the first and second
conductive lines and overlapping the first and second con-
ductive lines. A distance between the first conductive line
and the second conductive line may be about 0 to 10 um.
[0012] A difference between a minimum distance from an
upper surface of the substrate to a lower surface of the pixel
electrode and a maximum distance from the upper surface of
the substrate to the lower surface of the pixel electrode may
be about 70 nm or less.

[0013] The display device may further include an insulat-
ing layer which is disposed between the first and second
conductive lines and the substrate, and a overcoat layer
which is disposed between the first and second conductive
lines and the pixel electrode and has a first thickness and a
second thickness, wherein the first thickness of the overcoat
layer is defined as a minimum distance from an upper
surface of the insulating layer to an upper surface of the
overcoat layer, and the second thickness of the overcoat
layer is defined as a maximum distance from the upper
surface of the insulating layer to the upper surface of the
overcoat layer, wherein a difference between the first thick-
ness and the second thickness is about 70 nm or less.
[0014] The first thickness of the overcoat layer may be
about 1.5 to 2.0 ym.

[0015] The display device may further include a first
switching device which has a first electrode connected to the
first conductive line, a second switching device which has a
control electrode connected to a second electrode of the first
switching device, a first electrode connected to the second
conductive line, and a second electrode connected to the
pixel electrode, and an organic emitting layer disposed on
and overlapping the pixel electrode, wherein the pixel elec-
trode and organic emitting layer are component parts of an
organic light emitting diode.

[0016] The first conductive line may be a data line which
provides a data signal to the first electrode of the first
switching device, and the second conductive line may be a
driving voltage line which provides a driving voltage to the
first electrode of the second switching device.

[0017] The distance between the first conductive line and
the second conductive line may be about 5 to 10 pm.
[0018] A distance from a side of the pixel electrode to a
side of the first conductive line may be equal to a distance
from the other side of the first conductive line to a side of the
second conductive line and also equal to a distance from the
other side of the second conductive line to the other side of
the pixel electrode.

[0019] The display device may further include a black
matrix which has an opening region overlapping the pixel
electrode and a photosensitive member which overlaps the
opening region.

[0020] The black matrix may be disposed on the pixel
electrode, and the photosensitive member may be disposed
on the black matrix to overlap the pixel electrode.

[0021] According to another aspect of the invention, an
organic light-emitting display device includes a substrate, a
first conductive line disposed on the substrate and extending
in a first direction, a second conductive line extending in the
first direction, and a pixel disposed on the first and second
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conductive lines and overlapping the first and second con-
ductive lines. A distance between the first conductive line
and the second conductive line may be about 0 to 10 um in
a plan view.

[0022] The display device may further include a connect-
ing electrode disposed on a different layer from the second
conductive line.

[0023] The pixel may include a driving transistor which
has a source electrode connected to a driving voltage ter-
minal and a drain electrode connected to the pixel electrode,
and a switching transistor which has a drain electrode
connected to a gate electrode of the driving transistor.
[0024] One of the first and second conductive lines may be
a data line which provides a data signal to a source electrode
of the switching transistor.

[0025] The display device may further include an initial-
ization line configured to provide an initialization signal to
the gate electrode of the driving transistor.

[0026] One of the first and second conductive lines may be
a driving voltage line which is connected to the source
electrode of the driving transistor and the driving voltage
terminal.

[0027] The first and second conductive lines might not be
electrically connected to the driving transistor and the
switching transistor.

[0028] The display device may further include an insulat-
ing layer disposed between the first conductive line and the
second conductive line.

[0029] The display device may further include an overcoat
layer which is disposed between the second conductive line
and the pixel electrode and has a first thickness and a second
thickness, wherein the first thickness of the overcoat layer is
defined as a minimum distance from an upper surface of the
insulating layer to an upper surface of the overcoat layer, and
the second thickness of the overcoat layer is defined as a
maximum distance from the upper surface of the insulating
layer to the upper surface of the overcoat layer, wherein a
difference between the first thickness and the second thick-
ness is about 70 nm or less.

[0030] A difference between a minimum distance from an
upper surface of the substrate to a lower surface of the pixel
electrode and a maximum distance from the upper surface of
the substrate to the lower surface of the pixel electrode may
be about 70 nm or less.

[0031] The foregoing general description and the follow-
ing detailed description are exemplary and explanatory and
are intended to provide further explanation of the claimed
subject matter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0032] The accompanying drawings, which are included
to provide a further understanding of the inventive concept,
and are incorporated in and constitute a part of this speci-
fication, illustrate exemplary embodiments of the inventive
concept, and, together with the description, serve to explain
principles of the inventive concept.

[0033] FIG. 1 is a schematic plan view of a first embodi-
ment of an organic light-emitting display device constructed
according to the principles of the invention;

[0034] FIG. 2 is an enlarged, fragmented, view of area
PX1 of FIG. 1, including a first pixel electrode, a first data
line and a driving voltage line;

[0035] FIG. 3 is a cross-sectional side view taken along
the line I1-11' of FIG. 1;
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[0036] FIG. 4 is a cross-sectional side view taken along
the line 12-12' of FIG. 2;

[0037] FIG. 5A and FIG. 5B are cross-sectional side views
of second and third embodiments of an organic light-
emitting display device constructed according to the prin-
ciples of the invention illustrating variations in a step
difference of an overcoat layer according to variations in a
distance between metal wiring layers;

[0038] FIG. 6A and FIG. 6B are cross-sectional side views
of fourth and fifth embodiments of an organic light-emitting
display device constructed according to the principles of the
invention illustrating variations in a step difference of a pixel
electrode according to a step difference of an overcoat layer
caused by variations in a distance between metal wiring
layers;

[0039] FIG. 7A s a color photograph showing the percep-
tion of color due to light reflected from a comparative
embodiment of an organic light-emitting display device, and
FIG. 7B is a color photograph showing the perception of
color due to light reflected from an embodiment of an
organic light-emitting display device constructed according
to the principles of the invention;

[0040] FIG. 8 is a cross-sectional side view of a sixth
embodiment of an organic light-emitting display device
constructed according to the principles of the invention, the
cross-section being taken along the line 11-I11' of FIG. 1;
[0041] FIG. 9 is an enlarged, fragmented, view of area
PX1 of FIG. 1 emphasizing the features differently than FIG.
2;

[0042] FIG. 10 is a cross-sectional side view taken along
the line I3-13' of FIG. 9 and emphasizing the features
differently than the equivalent FIG. 4;

[0043] FIG. 11 is a schematic circuit diagram of a pixel of
an organic light-emitting display device constructed accord-
ing to the principles of the invention;

[0044] FIG. 12 is a graph of exemplary embodiments of
various signals employed in the operation of the organic
light-emitting display device of FIG. 11;

[0045] FIG. 13 is a schematic plan view of a pixel of the
organic light-emitting display device of FIG. 11;

[0046] FIG. 14 is a partial, schematic plan view of the
semiconductor layer isolated from the other elements of the
organic light-emitting display device of FIG. 13;

[0047] FIG. 15 is a partial, schematic plan view of the gate
conductor and the semiconductor layer isolated from the
other elements of the organic light-emitting display device
of FIG. 13;

[0048] FIG. 16 is a partial, schematic plan view of the data
conductor isolated from the other elements of the organic
light-emitting display device of F1G. 13;

[0049] FIG. 17 is a schematic plan view of the k™ pixel
electrode, m” data line and driving voltage line isolated
from the other elements of the organic light-emitting display
device of FIG. 13;

[0050] FIG. 18 is a cross-sectional side view taken along
the line II-IT' of FIG. 13;

[0051] FIG. 19 is a schematic plan view of the kth pixel
electrode, mth data line and driving voltage line isolated
from the other elements of the organic light-emitting display
device of FIG. 13, and emphasizing the features differently
than FIG. 17,

[0052] FIG. 20 is a cross-sectional side view taken along
the line II-II' of FIG. 13 and emphasizing the features
differently than FIG. 18;
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[0053] FIG. 21 is a schematic plan view of a pixel of a
seventh embodiment of an organic light-emitting display
device constructed according to the principles of the inven-
tion;

[0054] FIG. 22 is a partial, schematic plan view of the
semiconductor layer isolated from the other elements of the
organic light-emitting display device of FIG. 21;

[0055] FIG. 23 is a partial, schematic plan view of the gate
conductor and the semiconductor layer isolated from the
other elements of the organic light-emitting display device
of FIG. 21,

[0056] FIG. 24 is a partial, schematic plan view of first and
second contact holes in addition to the elements of FIG. 23,
isolated from the other elements of the organic light-emit-
ting display of FIG. 21,

[0057] FIG. 25 is a partial, schematic plan view of a
connecting electrode in addition to the elements of FIG. 24,
isolated from the other elements of the organic light-emit-
ting display of FIG. 21,

[0058] FIG. 26 is a partial, schematic plan view of a data
conductor and a k™ pixel electrode in addition to the ele-
ments of FIG. 25, isolated from the other elements of the
organic light-emitting display of FIG. 21;

[0059] FIG. 27 is a schematic plan view of the k” pixel
electrode, an m” data line, and the connecting electrode
isolated from the other elements of the organic light-emit-
ting display device of FIG. 21,

[0060] FIG. 28 is a broken cross-sectional side view taken
along the lines I111-1111" and I112-I112' of FIG. 21;

[0061] FIG. 29 is a plan view of selected elements of an
organic light-emitting display device constructed according
to the principles of the invention; and

[0062] FIG. 30 is a plan view of the elements shown in
FIG. 29 with different points of emphasis.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0063] In the following description, for the purposes of
explanation, numerous specific details are set forth in order
to provide a thorough understanding of various exemplary
embodiments. It is apparent, however, that various exem-
plary embodiments may be practiced without these specific
details or with one or more equivalent arrangements. In
other instances, well-known structures and devices are
shown in block diagram form in order to avoid unnecessarily
obscuring various exemplary embodiments.

[0064] In the accompanying figures, the size and relative
sizes of layers, films, panels, regions, etc., may be exagger-
ated for clarity and descriptive purposes. Also, like reference
numerals denote like elements.

[0065] When an element or layer is referred to as being
“on,” “connected to,” or “coupled to” another element or
layer, it may be directly on, connected to, or coupled to the
other element or layer or intervening elements or layers may
be present. When, however, an element or layer is referred
to as being “directly on,” “directly connected to,” or
“directly coupled to” another element or layer, there are no
intervening elements or layers present. For the purposes of
this disclosure, “at least one of X, Y, and Z” and “at least one
selected from the group consisting of X, Y, and Z” may be
construed as X only, Y only, Z only, or any combination of
two or more of X, Y, and Z, such as, for instance, XYZ,
XYY, YZ, and 7ZZ. Like numbers refer to like elements
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throughout. As used herein, the term “and/or” includes any
and all combinations of one or more of the associated listed
items.

[0066] Although the terms first, second, etc. may be used
herein to describe various elements, components, regions,
layers, and/or sections, these elements, components, regions,
layers, and/or sections should not be limited by these terms.
These terms are used to distinguish one element, component,
region, layer, and/or section from another element, compo-
nent, region, layer, and/or section. Thus, a first element,
component, region, layer, and/or section discussed below
could be termed a second element, component, region, layer,
and/or section without departing from the teachings of the
disclosure.

[0067] Spatially relative terms, such as “beneath,”
“below,” “lower,” “above,” “upper,” and the like, may be
used herein for descriptive purposes, and, thereby, to
describe one element or feature’s relationship to another
element(s) or feature(s) as illustrated in the drawings. Spa-
tially relative terms are intended to encompass different
orientations of an apparatus in use, operation, and/or manu-
facture in addition to the orientation depicted in the draw-
ings. For example, if the apparatus in the drawings is turned
over, elements described as “below” or “beneath” other
elements or features would then be oriented “above” the
other elements or features. Thus, the exemplary term
“below” can encompass both an orientation of above and
below. Furthermore, the apparatus may be otherwise ori-
ented (e.g., rotated 90 degrees or at other orientations), and,
as such, the spatially relative descriptors used herein inter-
preted accordingly.

[0068] The terminology used herein is for the purpose of
describing particular embodiments and is not intended to be
limiting. As used herein, the singular forms, “a,” “an,” and
“the” are intended to include the plural forms as well, unless
the context clearly indicates otherwise. Moreover, the terms
“comprises,” “comprising,” “includes,” and/or “including,”
when used in this specification, specify the presence of
stated features, integers, steps, operations, elements, com-
ponents, and/or groups thereof, but do not preclude the
presence or addition of one or more other features, integers,
steps, operations, elements, components, and/or groups
thereof.

[0069] Various exemplary embodiments are described
herein with reference to sectional illustrations that are sche-
matic illustrations of idealized exemplary embodiments and/
or intermediate structures. As such, variations from the
shapes of the illustrations as a result, for example, of
manufacturing techniques and/or tolerances, are to be
expected. Thus, exemplary embodiments disclosed herein
should not be construed as limited to the particular illus-
trated shapes of regions, but are to include deviations in
shapes that result from, for instance, manufacturing. For
example, an implanted region illustrated as a rectangle will,
typically, have rounded or curved features and/or a gradient
of implant concentration at its edges rather than a binary
change from implanted to non-implanted region. Likewise,
a buried region formed by implantation may result in some
implantation in the region between the buried region and the
surface through which the implantation takes place. Thus,
the regions illustrated in the drawings are schematic in
nature and their shapes are not intended to illustrate the
actual shape of a region of a device and are not intended to
be limiting.
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[0070] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used herein have the same mean-
ing as commonly understood by one of ordinary skill in the
art to which this disclosure is a part. Terms, such as those
defined in commonly used dictionaries, should be inter-
preted as having a meaning that is consistent with their
meaning in the context of the relevant art and will not be
interpreted in an idealized or overly formal sense, unless
expressly so defined herein.

[0071] Hereinafter, exemplary embodiments will be
described with reference to the accompanying drawings.
[0072] Referring to FIG. 1, the organic light-emitting
display device according to the embodiment may include a
plurality of gate lines including first and second gate lines
GL1 and GL2, a plurality of data lines including first
through third data lines DL1 through DL3, a plurality of
driving voltage lines ELVDDL, and a plurality of pixels
including first through fifth pixels PX1 through PX5. The
following description will be given based on the first pixel
PX1.

[0073] The first pixel PX1 may be electrically connected
to the first gate line GL1, the first data line DL1 and a driving
voltage line ELVDDL. The first gate line GL.1 may extend
in a first direction d1. The first data line DL.1 may extend in
a second direction d2 different from the first direction d1.
The driving voltage line ELVDDL may extend in the second
direction d2. The driving voltage line ELVDDL may gen-
erally extend parallel to the first data line DL1. The first
direction d1 may be perpendicular to the second direction
d2. In FIG. 1, the first direction d1 is a row direction, and the
second direction d2 is a row column direction.

[0074] The first pixel PX1 may include a first switching
device ST1, a second switching device DT1, and a first
capacitor C1.

[0075] The first switching device ST1 may be electrically
connected to the first gate line GL1, the first data line DL1
and the second switching device DT1. In an embodiment,
the first switching device ST1 may be a three-terminal
device such as a thin-film transistor (TFT). A case where the
first switching device ST1 is a TFT will be described below
as an example.

[0076] The first switching device ST1 may include a first
gate electrode GE1 which is electrically connected to the
first gate line GL.1, a first source electrode SE1 which is
electrically connected to the first data line DL1, and a first
drain electrode DE1 which is electrically connected to a
second gate electrode GE2 of the second switching device
DT1.

[0077] The second switching device DT2 may include the
second gate electrode GE2 which is electrically connected to
the first drain electrode DE1 of the first switching device
ST1, a second source electrode SE2 which is electrically
connected to the driving voltage line ELVDDL, and a second
drain electrode DE2 which is electrically connected to a first
pixel electrode PE1.

[0078] The first capacitor C1 may have a first electrode
Cla electrically connected to the first drain electrode DE1 of
the first switching device ST1 and a second electrode C15
electrically connected to the driving voltage line ELVDDL.
[0079] The first switching device ST1 may be turned on by
a signal received from the first gate line GL1 to provide a
data signal received from the first data line DL1 to the first
capacitor C1. The first capacitor C1 may be charged with a
difference between a voltage of the data signal and a driving
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voltage received from the driving voltage line ELVDDL.
The second switching device DT1 may control the amount
of driving current provided from the driving voltage line
ELVDDL to the first pixel electrode PE1 according to the
voltage that charges the first capacitor C1.

[0080] That is, the first switching device ST1 may be a
switching transistor, and the second switching device DT1
may be a driving transistor.

[0081] Referring to FIG. 2, the first data line DL1 and the
driving voltage line ELVDDL may generally extend in the
same direction, that is, in the second direction d2. In
addition, the first data line DL1 and the driving voltage line
ELVDDL are insulated from each other. The first pixel
electrode PE1 overlaps the first data line DL1 and the
driving voltage line ELVDDL. When two elements overlap
each other, it means that the two elements are disposed on
and under each other to vertically overlap each other on a
lower substrate 110 (see FIG. 3).

[0082] The first pixel electrode PE1 may overlap a first
conductive line and a second conductive line. Here, an
embodiment of the first conductive line may be the first data
line DL1, and an embodiment of the second conductive line
may be the driving voltage line ELVDDL. A case where the
first conductive line is the first data line DL1 and the second
data line is the driving voltage line ELVDDL will be
described below as an example.

[0083] The first pixel electrode PE1 may be spatially split
by the first data line DL1 and the driving voltage line
ELVDDL. This will be described later with reference to FIG.
8. A distance L1 between the first data line DL1 and the
driving voltage line ELVDDL may be greater than 10 um. A
distance between two adjacent lines is defined herein as a
shortest distance from a side of a line to a side of the other
line which faces the side of the first line.

[0084] Referring to FIG. 3, the lower substrate 110 may be
an insulating substrate. The lower substrate 110 may be a
glass substrate, a quartz substrate, a ceramic substrate or a
plastic substrate. In an embodiment, the lower substrate 110
may be a flexible substrate that can be bent, folded, or rolled.
In this case, the lower substrate 110 may be made of, but not
limited to, polyimide.

[0085] A buffer layer 120 may be disposed on the lower
substrate 110. The buffer layer 120 may prevent the pen-
etration of impurity elements and planarize the surface. In an
embodiment, the buffer layer 120 may include any one of a
silicon nitride (SiNx) layer, a silicon oxide (Si0,) layer, and
a silicon oxynitride (SiOxNy) layer. The buffer layer 120 can
be omitted depending on the type, processing conditions,
etc. of the lower substrate 110.

[0086] A semiconductor layer including a first semicon-
ductor pattern SA1 and a second semiconductor pattern DA1
may be disposed on the buffer layer 120. The first semicon-
ductor pattern SA1 may form the first switching device ST1
together with the first source electrode SE1, the first drain
electrode DE1 and the first gate electrode GE1. The second
semiconductor pattern DA1 may form the second switching
device DT1 together with the second source electrode SE2,
the second drain electrode DE2 and the second gate elec-
trode GE2. In an embodiment, each of the first semiconduc-
tor pattern SA1 and the second semiconductor pattern DA1
may be made of one or a mixture of at least two of
amorphous silicon, polycrystalline silicon, monocrystalline
silicon, and low-temperature polycrystalline silicon. In an
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embodiment, each of the first semiconductor pattern SA1
and the second semiconductor pattern DA1 may include an
oxide semiconductor.

[0087] A first insulating layer 130 may be disposed on the
semiconductor layer. In an embodiment, the first insulating
layer 130 may be a gate insulating layer. The first insulating
layer 130 may be made of any one or a mixture of one or
more of inorganic insulating materials such as silicon oxide
(8i0x) and silicon nitride (SiNx) and organic insulating
materials such as benzocyclobutene (BCB), an acrylic mate-
rial and polyimide.

[0088] A gate conductor including the first gate line GL1,
the second gate line GL2, the first gate electrode GE1, the
second gate electrode GE2 and the first electrode Cla of the
first capacitor C1 may be disposed on the first insulating
layer 130. The first gate electrode GE1 may extend from the
first gate line GL1 and overlap the first semiconductor
pattern SA1. The second gate electrode GE2 may extend
from the second gate line GL2 and overlap the second
semiconductor pattern DA1. The first electrode Cla of the
first capacitor C1 may be at least partially overlap the second
electrode C1b of the first capacitor C1 which will be
described later. Accordingly, the first electrode Cla of the
first capacitor C1 may be capacitively coupled to the second
electrode C15 of the first capacitor C1. The gate conductor
may include one or more of aluminum (Al)-based metal
including an aluminum alloy, silver (Ag)-based metal
including a silver alloy, copper (Cu)-based metal including
a copper alloy, molybdenum (Mo)-based metal including a
molybdenum alloy, chrome (Cr), titanium (i), and tantalum
(Ta).

[0089] A second insulating layer 140 may be disposed on
the gate conductor. The second insulating layer 140 may be
made of any one or a mixture of one or more of inorganic
insulating materials such as silicon oxide (SiOx) and silicon
nitride (SiNx) and organic insulating materials such as
benzocyclobutene (BCB), an acrylic material and polyim-
ide.

[0090] A data conductor including the first data line DL1,
the second data line DL2, the third data line DL3, the driving
voltage lines ELVDDL, the first source electrode SE1, the
first drain electrode DE1, the second source electrode SE2,
the second drain electrode DE2 and the second electrode
C15 of the first capacitor C1 may be disposed on the second
insulating layer 140. The first source electrode SE1 and the
first drain electrode DE1 may be disposed on the second
insulating layer 140 separated from each other and may
overlap the first semiconductor pattern SA1. The second
source electrode SE2 and the second drain electrode DE2
may be disposed on the second insulating layer 140 sepa-
rated from each other and may overlap the second semicon-
ductor pattern DA1. The data conductor may include one or
more of a metal, an alloy, metal nitride, conductive metal
nitride, and a transparent conductive material. In an embodi-
ment, the data conductor may have a single layer structure
or a multilayer structure composed of one or more of nickel
(Ni), cobalt (Co), titanium (Ti), silver (Ag), copper (Cu),
molybdenum (Mo), aluminum (Al), beryllium (Be), niobium
(Nb), gold (Au), iron (Fe), selenium (Se), and tantalum (Ta).
In addition, each of the source electrode SE and the drain
electrode DE may be made of an alloy of any one of the
above metals and one or more elements selected from
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titanium (Ti), zirconium (Zr), tungsten (W), tantalum (Ta),
niobium (Nb), platinum (Pt), hafnium (Hf), oxygen (O) and
nitrogen (N).

[0091] A overcoat layer 150 may be disposed on the data
conductor. The overcoat layer 150 removes a step difference,
thereby increasing light emission efficiency of the first pixel
electrode PE1 and a first organic emitting layer EL1. In an
embodiment, the overcoat layer 150 may include an organic
material. For example, the overcoat layer 150 may include
any one or more of polyimide, polyacryl, and polysiloxane.
A contact hole CNT which exposes at least part of the second
drain electrode DE2 may be formed in the overcoat layer
150.

[0092] The first pixel electrode PE1 may be disposed on
the overcoat layer 150. The first pixel electrode PE1 may be
electrically connected to the second drain electrode DE2
which is exposed by the contact hole CNT. That is, the first
pixel electrode PE1 may be an anode which is a hole
injection electrode. In an embodiment, the first pixel elec-
trode PE1 may be made of a transparent conductive material
such as indium tin oxide (ITO) or indium zinc oxide (IZO)
or a reflective metal such as aluminum, silver, chrome or an
alloy of the same.

[0093] An auxiliary line AL may be disposed on the
overcoat layer 150. That is, the auxiliary line AL may be
disposed on the same layer as the first pixel electrode PE1
but may be insulated from the first pixel electrode PE1. In
other words, the auxiliary line AL and the first pixel elec-
trode PE1 may be formed by the same mask process. In an
embodiment, the auxiliary line AL may be an initialization
voltage line which provides an initialization voltage to the
second switching device DT1. The auxiliary line AL may be
electrically connected to the second switching device DT1
by another switching device.

[0094] The auxiliary line AL is not necessarily disposed on
the overcoat layer 150 and can be disposed on another layer
depending on its relationship with other elements. In addi-
tion, the auxiliary line AL is not limited to the initialization
voltage line and can also be a bypass line which prevents the
leakage of current or a signal line. Further, the auxiliary line
AL can be omitted.

[0095] A pixel defining layer 160 may be disposed on the
first pixel electrode PE1. The pixel defining layer 160
exposes part of the first pixel electrode PE1. The pixel
defining layer 160 may be made of resin such as polyacry-
lates resin, polyimides, etc.

[0096] The first organic emitting layer EL1 may be dis-
posed on the first pixel electrode PE1 and the pixel defining
layer 160. More specifically, the first organic emitting layer
EL1 may be disposed on the first pixel electrode PE1 which
is exposed by the pixel defining layer 160. The first organic
emitting layer EL1 may include a small molecular weight
organic material or a polymer organic material. In an
embodiment, the first organic emitting layer EL1 may
include one or more of a hole injection layer, a hole
transporting layer, an emitting layer, an electron transporting
layer, and an electron injection layer.

[0097] A common electrode CE may be disposed on the
first organic emitting layer EL1 and the pixel defining layer
160. In an embodiment, the common electrode CE may be
formed as a transflective layer. More specifically, the com-
mon electrode CE may include at least one of magnesium
(Mg), silver (Ag), calcium (Ca), lithium (Li), chrome (Cr),
aluminum (Al), copper (Cu), ITO, 1ZO and ZNO. The
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common electrode CE may be a single layer or a multilayer
made of different materials. The common electrode CE may
be a cathode which is an electron injection electrode. How-
ever, the common electrode CE is not limited to the cathode.
That is, depending on the driving method and disposition
structure, the first pixel electrode PE1 can be a cathode, and
the common electrode CE can be an anode.

[0098] The structure shown in F1G. 4 may be implemented
in connection with other elements such as the common
electrode CE disposed on the first pixel electrode PE1 as
shown and described elsewhere herein.

[0099] Referring to FIG. 4, the first data line DL1 may be
disposed on the same layer as the driving voltage line
ELVDDL and may be insulated from the driving voltage line
ELVDDL. The first data line DL1 and the driving voltage
line ELVDDL may overlap the first pixel electrode PE1. The
distance L1 between the first data line DL1 and the driving
voltage line ELVDDL may be greater than about 10 pm.
However, to minimize a coupling phenomenon between the
two lines, and for other reasons described elsewhere herein,
the distance L1 between the first data line DL1 and the
driving voltage line ELVDDL may be less than about 10 um.
Hereinafter, for convenience the distance L1 between the
two lines will be described herein as being about 5 to about
10 pm.

[0100] The overcoat layer 150 may have a first thickness
h1 and a second thickness h2. The first thickness h1 of the
overcoat layer 150 is a minimum distance from an upper
surface of the second insulating layer 140 to an upper
surface of the overcoat layer 150 in a firs pixel area GA1. In
FIG. 4, since the first data line DL1 and the driving voltage
line ELVDDL are disposed on the second insulating layer
140, the first thickness hl of the overcoat layer 150 is
defined based on the upper surface of the second insulating
layer 140. However, when the first data line DL1 and the
driving voltage line ELVDDL are disposed on the lower
substrate 110, the first thickness h1 of the overcoat layer 150
may be defined based on an upper surface of the lower
substrate 110. FIG. 5A, FIG. 5B, FIG. 6A and FIG. 6B are
examples of such embodiments.

[0101] The second thickness h2 of the overcoat layer 150
is a minimum distance from the upper surface of the second
insulating layer 140 to the upper surface of the overcoat
layer 150 in the first pixel area GA1. That is, the second
thickness h2 of the overcoat layer 150 may be defined as a
maximum distance from a lower surface of the driving
voltage line ELVDDL to the upper surface of the overcoat
layer 150. The second thickness h2 of the overcoat layer 150
may also be defined as a maximum distance from a lower
surface of the first data line DL1 to the upper surface of the
overcoat layer 150.

[0102] Astep difference h3 of the overcoat layer 150 in the
first pixel area GA1 is defined as a difference between the
first thickness h1 and the second thickness h2 of the overcoat
layer 150 and may be about 70 um or less. The first thickness
h1 of the overcoat layer 150 may be about 1.5 to 2.0 um. The
second thickness h2 of the overcoat layer 150 is not limited
to a particular thickness as long as the step difference h3 of
the overcoat layer 150 is about 70 um or less.

[0103] The relationship between a distance between two
electrodes and a step difference of an overcoat layer will
now be described in greater detail with reference to FIGS.
5A and 5B.
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[0104] A first electrode 2, a second electrode 3, a third
electrode 5, and a fourth electrode 6 include a conductive
material and are insulated from each other. First and second
overcoat layers 4 and 7 include an organic material. The first
overcoat layer 4 is disposed on the first electrode 2 and the
second electrode 3. The second overcoat layer 7 is disposed
on the third electrode 5 and the fourth electrode 6. Here, it
is assumed that the first through fourth electrodes 2, 3, 5 and
6 have the same thickness.

[0105] Referring to FIG. 5A, the first overcoat layer 4 may
have a first thickness hel and a second thickness he2. The
first thickness hel of the first overcoat layer 4 is a minimum
distance from a substrate 1 to an upper surface of the first
overcoat layer 4 in a second pixel area GA2. The second
thickness he2 of the first overcoat layer 4 is a maximum
distance from the substrate 1 to the upper surface of the first
overcoat layer 4 in the second pixel area GA2. While the
second thickness he2 of the first overcoat layer 4 is defined
based on a lower surface of the second electrode 3, it can
also be defined based on a lower surface of the first electrode
2

[0106] The first thickness hel and the second thickness
he2 of the first overcoat layer 4 are different from each other.
More specifically, the thickness (i.e., the second thickness
he2) of the first overcoat layer 4 in an area in which the
second electrode 2 or the third electrode 3 is disposed is
greater than the thickness (i.e., the first thickness hel) of the
first overcoat layer 4 in an area in which the second electrode
2 or the third electrode 3 is not disposed. Such a difference
in the thickness of the first overcoat layer 4 may vary
according to the thickness of the second electrode 2 or the
third electrode 3.

[0107] Referring to FIG. 5B, the second overcoat layer 7
may have a third thickness he3 and a fourth thickness hed.
The third thickness he3 of the second overcoat layer 7 is a
minimum distance from the substrate 1 to an upper surface
of the second overcoat layer 7 in a third pixel area GA3. The
fourth thickness he4 of the second overcoat layer 7 is a
maximum distance from the substrate 1 to the upper surface
of the second overcoat layer 7 in the third pixel area GA3.
While the fourth thickness he4 of the second overcoat layer
7 is defined based on a lower surface of the fourth electrode
6, it can also be defined based on a lower surface of the third
electrode 5.

[0108] The third thickness he3 and the fourth thickness
hed of the second overcoat layer 7 are different from each
other. As described above, the fourth thickness he3 is greater
than the third thickness he3.

[0109] A distance pl between the first electrode 2 and the
second electrode 3 is greater than a distance p2 between the
third electrode 5 and the fourth electrode 6. Accordingly, a
first step difference st1 which is defined as an absolute value
of a difference between the first thickness hel and the second
thickness he2 is greater than a second step difference st2
which is defined as an absolute value of a difference between
the third thickness he3 and the fourth thickness hed.

[0110] Thar is, the greater the distance between two elec-
trodes, the greater the step difference of the overcoat layer.

[0111] A step difference of a overcoat layer and a step
difference of a pixel electrode will now be described in
greater detail with reference to FIGS. 6A and 6B. FIG. 6A
illustrates a pixel electrode PEa added to FIG. 5A, and FIG.
6B illustrates a pixel electrode PEb added to FIG. 5B.
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[0112] Referring to FIGS. 5A, 5B, 6A and 6B, the pixel
electrode PEa is disposed on the first overcoat layer 4. The
pixel electrode PED is disposed on the second overcoat layer
7. Here, since the first step difference st1 of the first overcoat
layer 4 is greater than the second step difference st2 of the
second overcoat layer 7, the pixel electrode PEb disposed on
the second overcoat layer 7 has a smaller step difference than
the pixel electrode PEa disposed on the first overcoat layer
4. In FIGS. 6A and 6B, a step difference of a pixel electrode
refers to a distance from a lowest area of a lower surface of
the pixel electrode to a highest area of an upper surface of
the pixel electrode. This may be substantially the same as a
step difference of an overcoat layer.

[0113] That is, an increase in the distance between two
electrodes disposed on a substrate increases a step difference
of an overcoat layer, thereby increasing a step difference of
a pixel electrode disposed on the overcoat layer.

[0114] Referring back to FIG. 4, the distance L1 between
the first data line DL1 and the driving voltage line ELVDDL
may be about 5 to 10 pm. The first thickness hl of the
overcoat layer 150 may be about 1.5 to 2.0 pum. The step
difference h3 of the overcoat layer 150 which is defined as
the difference between the first thickness h1 and the second
thickness h2 of the overcoat layer 150 may be about 70 pm
or less. Accordingly, the step difference of the first pixel
electrode PE1 disposed on the overcoat layer 150 may also
be about 70 um or less. As a result, the first pixel electrode
PE1 may have uniform flatness. The second thickness h2 of
the overcoat layer 150 is not limited to a particular thickness
as long as the step difference h3 of the overcoat layer 150 is
about 70 pum or less.

[0115] The step difference h3 of the overcoat layer 150
may also be defined as a distance between the lower sub-
strate 110 and the first pixel electrode PE1. That is, since
different elements are disposed between the lower substrate
110 and the first data line DL1 and the driving voltage line
ELVDDL in FIG. 4, the step difference h3 of the overcoat
layer 150 is described based on the second insulating layer
140. However, the step difference h3 of the overcoat layer
150 can also be defined based on the lower substrate 110 as
in FIGS. 6A and 6B.

[0116] More specifically, the step difference h3 of the
overcoat layer 150 may be defined as a difference between
a minimum distance from the upper surface of the lower
substrate 110 to a lower surface of the first pixel electrode
PE1 and a maximum distance from the upper surface of the
lower substrate 110 to the lower surface of the first pixel
electrode PE1. Here, the difference between the minimum
distance from the upper surface of the lower substrate 110 to
the lower surface of the first pixel electrode PE1 and the
maximum distance from the upper surface of the lower
substrate 110 to the lower surface of the first pixel electrode
PE1 is about 70 pm or less.

TABLE 1
Step difference (nm) of overcoat
Distance (um) between lines layer
5.0 42.9
15.0 189.7
20.0 253.7
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[0117] Table 1 shows the how the step difference (nm) of
the overcoat layer 150 varies according to the distance (um)
between lines in a case where the overcoat layer 150 has a
thickness of about 1.5 nm.

[0118] Referring to Table 1, the step difference of the
overcoat layer 150 exceeds 70 nm when the distance
between lines exceeds a value that is somewhat less than 15
um. In this case, the undesired separation of reflected colors
occurs. On the other hand, the step difference of the overcoat
layer 150 is less than 70 nm when the distance between lines
is 5 um. Accordingly, the color separation phenomenon due
to external light can be improved in a plurality of pixels
including the first pixel PX1 by maintaining a shorter
permissible distance between the lines.

[0119] That is, in the organic light-emitting display device
according to the embodiment, the distance between the first
data line DL1 and the driving voltage line ELVDDL which
are overlapped by the first pixel electrode PE1 is about 5 to
10 pm, and the thickness of the overcoat layer 150 is about
1.5 to 2.0 um. Therefore, the step difference h3 of the
overcoat layer 150 may be about 70 nm or less, and
accordingly, the step difference of the first pixel electrode
PE1 disposed on the overcoat layer 150 may be about 70 nm
or less. As a result, the first pixel electrode PE1 may have
uniform flatness. Hence, the color separation phenomenon
due to external light can be improved in a plurality of pixels
including the first pixel PX1, which, in turn, improves the
separation of reflected color. Further, since a polarizing plate
required to prevent introduction of external light can be
omitted from the organic light-emitting display device con-
structed according to the principles of the invention, pro-
duction costs due to this plate can be saved.

[0120] The thickness of the overcoat layer in the com-
parative example of FIG. 7A is the same as the thickness of
the overcoat layer in the inventive embodiment of FIG. 7B.
However, the distance between two conductive lines over-
lapped by a pixel electrode exceeds 10 um in the compara-
tive embodiment of FIG. 7A whereas the distance between
two conductive lines overlapped by a pixel electrode is 10
um or less in the embodiment of FIG. 7B.

[0121] Referring to FIG. 7A, color separation phenom-
enon in the reflected external light may occur in a first area
G1 of the organic light-emitting display device according to
the comparative example. On the other hand, referring to
FIG. 7B, the organic light-emitting display device con-
structed according to the principles of the invention has
improved separation of reflected color in second area G2,
which is a similar location as the location of the first area G1.
[0122] The structure shown in FIG. 4 may be implemented
in connection with other elements such as the common
electrode CE, black matrix BM and so on, disposed on the
first pixel electrode PE1, as described elsewhere herein.
[0123] Referring to FIG. 8, an encapsulation layer 170
may be disposed on the common electrode CE. The encap-
sulation layer 170 may protect the organic light-emitting
display device from foreign matter or outside air. The
encapsulation layer 170 may made of any one or more of
acrylic resin, epoxy resin, polyimide, polyethylene, a silicon
compound, metal oxide, metal nitride, and metal carbide.
However, this is merely an example, and the type of the
encapsulation layer 170 is not limited to the above examples.
In addition, the encapsulation layer 170 may be a single
layer or a multilayer composed of, e.g., an organic layer and
an inorganic layer stacked alternately.
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[0124] A third insulating layer 180 may be disposed on the
encapsulation layer 170. The third insulating layer 180 may
be made of inorganic matter or organic matter. The third
insulating layer 180 can be omitted.

[0125] The black matrix BM may be disposed on the third
insulating layer 180. The black matrix BM may absorb at
least part of external light or at least part of external light
reflected inside the organic light-emitting display device,
thereby preventing the external light from affecting the
display quality of the organic light-emitting display device.
In an embodiment, the black matrix BM may be made of a
metallic material containing organic matter or chrome.
[0126] A color filter CF may be disposed on a portion of
the third insulating layer 180 on which the black matrix BM
is not disposed. The color filter CF may absorb at least part
of external light or at least part of external light reflected
inside the organic light-emitting display device, thereby
preventing the external light from affecting the display
quality of the organic light-emitting display device. This
property of absorbing light may be referred to as photosen-
sitivity. Thus, the color filter CF may be photosensitive.
[0127] In an embodiment, the color filter CF may overlap
a plurality of organic emitting layers including the first
organic emitting layer EL1. The color filter CF may be one
of a red color filter, a green color filter and a blue color filter.
The color of the color filter CF may correspond to the
display color of an organic emitting layer which overlaps the
color filter CF. Accordingly, image resolution can be
improved.

[0128] The color of the color filter CF can also be different
from the display color of the organic emitting layer which
overlaps the color filter CF. In addition, all color filters CF
can have the same color. Further, the black matrix BM can
be formed after the color filter CF is formed.

[0129] The black matrix BM and/or the color filter CF
disposed on the encapsulation layer 170 can prevent external
light from affecting display quality. Accordingly, a polariz-
ing plate can be omitted. The omission of the polarizing
plate can save product cost or reduce product thickness.

[0130] Referring to FIG. 9 and FIG. 10, the first pixel
electrode PE1 may include a first area PE1q, a second area
PE15, and a third area PElc. The first area PEla may be
disposed on a side of the first data line DL1, and the second
area PE15 may be disposed on the other side of the first data
line DL1 and on a side of the driving voltage line ELVDDL.
The third area PE1¢ may be disposed on the other side of the
driving voltage line ELVDDL.

[0131] That is, the first data line DL1 may be disposed
between the first area PE1a and the second area PE15, and
the driving voltage line ELVDDL may be disposed between
the second area PE15 and the third area PE1c¢. Here, a width
W1 of the first area PE1qa, a width W2 of the second area
PE156 and a width W3 of the third area PElc may be
substantially equal. That s, the first pixel electrode PE1 may
be split into the first through third areas PE1a through PE1¢
having equal widths by the first data line DL.1 and the
driving voltage line ELVDDL.

[0132] The first pixel electrode PE1 may further include a
fourth area PE1d disposed between the first area PEla and
the second area PE15 and a fifth area PE1e disposed between
the second area PE15 and the third area PElc.

[0133] The overcoat layer 150 may have third through
fifth thicknesses h4 through hé.
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[0134] The third thickness h4 of the overcoat layer 150 is
defined as a minimum distance from the upper surface of the
second insulating layer 140 to the first area PEla. Here,
since the width W1 of the first area PEla is substantially
equal to each of the width W2 of the second area PE15 and
the width W3 of the third area PE1c, the third thickness h4
of the overcoat layer 150 is also defined as a minimum
distance from the upper surface of the second insulating
layer 140 to the second area PE1b or the third area PElc.
[0135] The fourth thickness h5 of the overcoat layer 150
is defined as a maximum distance from the upper surface of
the second insulating layer 140 to the fourth area PE1d. That
is, the fourth thickness hS of the overcoat layer 150 is a
maximum distance from a lower surface of the first data line
DL1 to the upper surface of the overcoat layer 150. The fifth
thickness h6 of the overcoat layer 150 is defined as a
maximum distance from the upper surface of the second
insulating layer 140 to the fifth area PEle. The fifth thick-
ness h6 of the overcoat layer 150 can also be defined as a
maximum distance from a lower surface of the driving
voltage line ELVDDL to the upper surface of the overcoat
layer 150.

[0136] The fourth thickness h5 and the fifth thickness h6
of the overcoat layer 150 may be equal or different.
[0137] A distance between the first data line D1 and the
driving voltage line ELVDDL may be substantially equal to
the width W2 of the second area PE1b. The width W2 of the
second area PE1d may be about 5 to 10 pum.

[0138] A first step difference h7 of the overcoat layer 150
which is defined as a difference between the third thickness
h4 and the fourth thickness h5 is about 70 nm or less. In
addition, a second step difference h§ of the overcoat layer
150 which is defined as a difference between the third
thickness h4 and the fifth thickness h6 may be about 70 nm
or less. The third thickness h4 of the overcoat layer 150 may
be about 1.5 to 2.0 um. The fourth thickness h5 and the fifth
thickness h6 of the overcoat layer 150 are not limited to any
particular thickness as long as the first step difference h7 and
the second step difference h8 are about 70 nm or less.
[0139] The first step difference h7 and the second step
difference h8 of the overcoat layer 150 may vary according
to the thicknesses, widths, etc. of the first data line DL1 and
the driving voltage line ELVDDL but may both be about 70
nm or less.

[0140] Therefore, the first pixel electrode PE1 disposed on
the overcoat layer 150 may have a step difference of about
70 nm or less in all areas. Accordingly, the color separation
phenomenon due to external light can be improved in a
plurality of pixels including the first pixel PX1.

[0141] Referring to FIG. 11, a redundant description of
elements and features described above with reference to
FIGS. 1 through 10 will be omitted. In addition, for ease of
description, a k” pixel PXk (where k is a natural number of
1 or greater) electrically connected to a data line and a gate
line will be described as an example.

[0142] Referring to FIG. 11, the k™ pixel PXk may include
first through seventh transistors T1 through T7, a storage
capacitor Cst, and an organic light-emitting diode OLED
according to an embodiment.

[0143] The first transistor T1 may have a gate electrode
electrically connected to a first electrode of the storage
capacitor Cst and a source electrode electrically connected
to a driving voltage line which provides a driving voltage
ELVDD via the fifth transistor T5. In addition, the first
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transistor T1 may have a drain electrode electrically con-
nected to a first electrode of the organic light-emitting diode
OLED via the sixth transistor T6. The first transistor T1 may
receive a data signal DATA according to a switching opera-
tion of the second transistor T2 which will be described later
and provide the data signal DATA to the first electrode (e.g.,
an anode) of the organic light-emitting diode OLED. That is,
the first transistor T1 may be a driving transistor.

[0144] The second transistor T2 may have a gate electrode
electrically connected to a first gate line which provides a
first gate signal GW and a source electrode electrically
connected to a data line which provides the data signal
DATA. The second transistor T2 may have a drain electrode
electrically connected to the source electrode of the first
transistor T1. In addition, the drain electrode of the second
transistor T2 may be electrically connected to the driving
voltage line which provides the driving voltage ELVDD via
the fifth transistor T5. The second transistor T2 may be
turned on by the first gate signal GW to provide the data
signal DATA to the source electrode of the first transistor T1.
That is, the second transistor T2 may be a switching tran-
sistor.

[0145] The third transistor T3 may have a gate electrode
electrically connected to the first gate line which provides
the first gate signal GW and a source electrode electrically
connected to the drain electrode of the first transistor T1. In
addition, the source electrode of the third transistor T3 may
be electrically connected to the first electrode of the organic
light-emitting diode OLED via the sixth transistor T6. A
drain electrode of the third transistor T3 may be electrically
connected to the first electrode of the storage capacitor Cst,
a drain electrode of the fourth transistor T4 and the gate
electrode of the first transistor T1. The third transistor T3
may be turned on by the first gate signal GW to connect the
gate electrode and the drain electrode of the first transistor
T1, thereby diode-connecting the first transistor T1. That is,
the third transistor T3 may be a compensation transistor.

[0146] The fourth transistor T4 may have a gate electrode
electrically connected to a second gate line which provides
a second gate signal GI and a source electrode electrically
connected to an initialization voltage line which provides an
initialization voltage VINT. The drain electrode of the fourth
transistor T4 may be electrically connected to the first
electrode of the storage capacitor Cst, the drain electrode of
the third transistor T3 and the gate electrode of the first
transistor T1. Here, the second gate line may be a previous
gate line of the first gate line. That is, the first gate signal
GW may be provided to the k” pixel PXk before the second
gate signal GI. A period in which the first gate signal GW is
provided does not overlap a period in which the second gate
signal GI is provided. This will be described in greater detail
below in connection with FIG. 12. The fourth transistor T4
may be turned on by the second gate signal GI to provide the
initialization voltage VINT to the gate electrode of the first
transistor T1, thereby initializing the gate electrode of the
first transistor T1. That is, the fourth transistor T4 may be an
initialization transistor.

[0147] The fifth transistor T5 may have a gate electrode
electrically connected to an emission control line which
provides an emission control signal EM and a source elec-
trode electrically connected to the driving voltage line which
provides the driving voltage ELVDD. The fifth transistor T5
may have a drain electrode electrically connected to the
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source electrode of the first transistor T1 and the drain
electrode of the second transistor T2.

[0148] The sixth transistor T6 may have a gate electrode
electrically connected to the emission control signal which
provides the emission control signal EM and a source
electrode electrically connected to the drain electrode of the
first transistor T1 and the source electrode of the third
transistor T3. The sixth transistor T6 may have a drain
electrode electrically connected to the first electrode of the
organic light-emitting diode OLED.

[0149] The fifth and sixth transistors T5 and T6 may be
turned on simultaneously by the emission control signal EM.
The fifth transistor TS may be turned on by the emission
control signal EM to provide the driving voltage ELVDD to
the source electrode of the first transistor T1. The sixth
transistor T6 may be turned on at the same time as the fifth
transistor TS. Accordingly, an emission current Ioled may
flow to the first electrode of the organic light-emitting diode
OLED. That is, the fifth transistor TS may be an operation
control transistor, and the sixth transistor T6 may be an
emission control transistor.

[0150] The seventh transistor T7 may have a gate elec-
trode electrically connected to a third gate line which
provides a third gate signal GB and a source electrode
electrically connected to the drain electrode of the sixth
transistor T6 and the first electrode of the organic light-
emitting diode OLED. In addition, the seventh transistor T7
may have a drain electrode electrically connected to the
initialization voltage line which delivers the initialization
voltage VINT and the source electrode of the fourth tran-
sistor T4. Here, the third gate signal GB may be a bypass
signal. In an embodiment, the third gate signal GB may have
the same driving period as the second gate signal GI. When
the second gate signal GI and the third gate signal GB have
the same driving period, they may be provided from one gate
line. That is, the seventh transistor T7 may be a bypass
transistor.

[0151] A second electrode of the storage capacitor Cst
may be electrically connected to the driving voltage line. A
second electrode of the organic light-emitting diode OLED
may be electrically connected to a common voltage ELVSS.
Here, the second electrode of the organic light-emitting
diode OLED may be a cathode. The organic light-emitting
diode OLED may emit light in response to a driving current
1d received from the first transistor T1. It should be apparent
as well that component parts of the organic light-emitting
diode OLED may include at least one of the pixel electrode
(s) and organic emitting layers described elsewhere herein.
[0152] Referring to FIG. 12, in the first through seventh
transistors T1 through T7, a gate-on voltage may be at a low
level, and a gate-off voltage may be at a high level according
to an embodiment. In addition, the third gate signal GB may
have the same waveform as the second gate signal GI.
[0153] Referring to FIGS. 11 and 12, the organic light-
emitting display device of FIG. 11 operates as follows.
[0154] In a first period P1, while the first gate signal GW
is at a high level and the emission control signal EM is at a
high level, the second gate signal GI transits from a high
level to a low level.

[0155] In this case, the fourth and seventh transistors T4
and T7 may be turned on in a state where the second, third,
fifth and sixth transistors T2, T3, T5 and T6 are turned off.
Accordingly, the initialization voltage VINT may be pro-
vided to the gate electrode of the first transistor T1 via the
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turned-on fourth transistor T4. Therefore, the gate electrode
of the first transistor T1 may be initialized to the initializa-
tion voltage VINT. In addition, the initialization voltage
VINT may be provided to the first electrode of the organic
light-emitting diode OLED via the turned-on seventh tran-
sistor T7. Therefore, the first electrode of the organic light-
emitting diode OLED may be initialized to the initialization
voltage VINT.

[0156] In a second period P2, the first gate signal GW
transits from a high level to a low level, and the second and
third gate signals GI and GB transit from a low level to a
high level. In addition, the emission control signal EM is
maintained at a high level.

[0157] Accordingly, the second and third transistors T2
and T3 are turned on, and the fourth and seventh transistors
T4 and T7 are turned off In this case, as the second transistor
T2 is turned on, the data signal DATA is provided to the
source electrode of the first transistor T1. In addition, as the
third transistor T3 is turned on, the first transistor T1 is
diode-connected. An electric current flows between the
source electrode and the drain electrode of'the first transistor
T1, and voltage levels of the drain electrode and the gate
electrode are changed until a voltage difference between the
source electrode and the drain electrode of the first transistor
T1 becomes equal to an absolute value of a threshold voltage
of the first transistor T1. Then, a compensation voltage
obtained by subtracting the absolute value of the threshold
voltage of the first transistor T1 from a voltage level of the
data signal DATA is provided to the gate electrode of the first
transistor T1.

[0158] The compensation voltage is applied to the first
electrode of the storage capacitor Cst, and the driving
voltage ELVDD is applied to the second electrode of the
storage capacitor Cst. Accordingly, electric charges corre-
sponding to a difference between the compensation voltage
and the driving voltage ELVDD are accumulated in the
storage capacitor Cst.

[0159] Inathird period P3, the emission control signal EM
transits from a high level to a low level in a state where the
first, second and third gate signals GW, GI and GB are at a
high level.

[0160] Accordingly, the fifth and sixth transistors TS and
T6 are turned on in a state where the second, third, fourth
and seventh transistors T2, T3, T4 and T7 are turned off. In
this case, the driving current Id corresponding to a difference
between a voltage of the gate electrode of the first transistor
T5 and the driving voltage ELVDD is generated and pro-
vided to the organic light-emitting diode OLED via the
turned-on sixth transistor T6. Here, the voltage of the gate
electrode of the first transistor T1 is the compensation
voltage.

[0161] During the third period P3, a source-gate voltage
Vgs of the first transistor T1 is maintained at a level equal
to the driving voltage minus the compensation voltage by
the storage capacitor Cst. Therefore, the driving current Id
may be proportional to the square of a value (i.e. the square
of the difference between the driving voltage and the com-
pensation voltage) obtained by subtracting the absolute
value of the threshold voltage Vth from the source-gate
voltage Vgs. This ultimately indicates that the driving cur-
rent Id can be determined regardless of the threshold voltage
of the first transistor T1. Accordingly, a threshold voltage
deviation of the first transistor T1 can be compensated for,

Mar. 1, 2018

and non-uniformity in the luminance of the organic light-
emitting display device can be prevented.

[0162] In the third period P3, the seventh transistor T7
may remain turned off. In the third period P3, the bypass
signal may be maintained at a level that can always turn the
seventh transistor T7 off. Accordingly, the seventh transistor
T7 may be turned off In this state, part of the driving current
Id may flow out through the seventh transistor T7 as a
bypass current Ibp. Therefore, in a frame in which an image
having black luminance is displayed, the emission current
loled obtained by subtracting the amount of the bypass
current Ibp flowing out through the seventh transistor T7
from the driving current Id may flow through the organic
light-emitting diode OLED. Accordingly, the amount of the
emission current loled may be at a minimum level that is
enough to express the luminance of a black image. That is,
since an image having accurate black luminance can be
displayed using the seventh transistor T7, the contrast ratio
of the image can be improved.

[0163] Referring to FIG. 13, a redundant description of
elements and features described above with reference to
FIGS. 1 through 12 will be omitted.

[0164] Referring to FIGS. 11 and 13, an n” gate line GLn
(where n is a natural number of 2 or greater), a (n—1)" gate
line GLn-1 and an nth emission control line EMLn may
extend in the first direction d1. An mth data line DLm (where
m is a natural number of 1 or greater) and a driving voltage
line ELVDDL may extend in the second direction d2. The
nth gate line GLn, the (n-1)th gate line GLn-1 and the n*
emission control line EMLn may be disposed on the same
layer as first through seventh gate electrodes G1 through G7.
The m” data line DLm and the driving voltage line
ELVDDL may be disposed on the same layer according to
an embodiment.

[0165] A first transistor T1 may include a first semicon-
ductor pattern A1, the first gate electrode G1, a first source
electrode S1, and a first drain electrode D1. The first source
electrode S1 is a source region doped with impurities in the
first semiconductor pattern A1, and the first drain electrode
D1 is a drain region doped with impurities in the first
semiconductor pattern Al. The first semiconductor pattern
A1 may further include a channel region located between the
source region and the drain region. The first gate electrode
G1 of the first transistor T1 may also perform the function
of a first electrode Csta of a storage capacitor Cst which will
be described later.

[0166] A second transistor T2 may include a second semi-
conductor pattern A2, the second gate electrode G2, a
second source electrode S2 and a second drain electrode D2.
The second source electrode S2 is a source region doped
with impurities in the second semiconductor pattern A2, and
the second drain electrode D2 is a drain region doped with
impurities in the second semiconductor pattern A2. The
second source electrode S2 of the second transistor T2 may
be electrically connected to the m” data line DLm by a third
contact hole CNT3. The second drain electrode D2 of the
second transistor T2 may be electrically connected to the
first transistor T1 and a fifth transistor T5.

[0167] A third transistor T3 may include a third semicon-
ductor pattern A3, a third source electrode S2, and a third
drain electrode D3. The third source electrode S3 is a source
region doped with impurities in the third semiconductor
pattern A3, and the third drain electrode D3 is a drain region
doped with impurities in the third semiconductor pattern A3.
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The third gate electrode G3 of the third transistor T3 may be
a dual gate electrode formed by a part of the nth gate line
GLn and another part protruding from the nth gate line GLn.
Accordingly, leakage current can be prevented.

[0168] A fourth transistor T4 may include a fourth semi-
conductor pattern Ad, a fourth source electrode S4, and a
fourth drain electrode D4. The fourth source electrode S4 is
a source region doped with impurities in the fourth semi-
conductor pattern Ad, and the fourth drain electrode D4 is a
drain region doped with impurities in the fourth semicon-
ductor pattern A4. The fourth drain electrode D4 of the
fourth transistor T4 may be electrically connected to a
seventh transistor T7. The fourth source electrode S4 of the
fourth transistor T4 may be electrically connected to the first
gate electrode G1.

[0169] The fifth transistor TS may include a fifth semi-
conductor pattern AS, a fifth source electrode S5, and a fifth
drain electrode D5. The fifth source electrode S5 is a source
region doped with impurities in the fifth semiconductor
pattern A5, and the fifth drain electrode D5 is a drain region
doped with impurities in the fifth semiconductor pattern AS.
The fifth source electrode S5 of the fifth semiconductor
pattern AS may be electrically connected to the driving
voltage line ELVDDL by a fourth contact hole CNT4.
[0170] A sixth transistor T6 may include a sixth semicon-
ductor pattern A6, a sixth source electrode S6, and a sixth
drain electrode D6. The sixth source electrode S6 is a source
region doped with impurities in the sixth semiconductor
pattern A6, and the sixth drain electrode D6 is a drain region
doped with impurities in the sixth semiconductor pattern A6.
The sixth drain electrode D6 of the sixth transistor T6 may
be electrically connected to a k™ pixel electrode PEk by a
fifth contact hole CNTS and a first contact metal CM1.
[0171] The seventh transistor T7 may include a seventh
semiconductor pattern A7, a seventh source electrode S7,
and a seventh drain electrode D7. The seventh source
electrode S7 is a source region doped with impurities in the
seventh semiconductor pattern A7, and the seventh drain
electrode D7 is a drain region doped with impurities in the
seventh semiconductor pattern A7. The seventh drain elec-
trode D7 of the seventh transistor T7 may be electrically
connected to an initialization voltage line by a sixth contact
hole CNT6 and a second contact metal CM2. The seventh
source electrode S7 of the seventh transistor T7 may be
electrically connected to the k” pixel electrode PEk by the
fifth contact hole CNT5 and the first contact metal CM1.
[0172] The storage capacitor Cst may include the first
electrode Csta and a second electrode Cstb which overlap
each other. The first electrode Csta may be directly con-
nected to the first gate electrode G1 and electrically con-
nected to the fourth transistor T4 and the third transistor T3
by the first contact hole CNT1 and the second contact hole
CNT2. At least part of the first electrode Csta may overlap
the first semiconductor pattern Al. In an embodiment, the
second electrode Csth may be electrically connected to the
driving voltage line ELVDDL by a connecting electrode.
[0173] The organic light-emitting display device will
hereinafter be described in greater detail with reference to
FIGS. 13 through 18.

[0174] A semiconductor layer AP may be disposed on a
buffer layer 120. The semiconductor layer AP may include
the first through seventh semiconductor patterns Al through
A7. In an embodiment, the semiconductor layer AP may be
made of one or a mixture of at least two of amorphous
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silicon, polycrystalline silicon, monocrystalline silicon, and
low-temperature polycrystalline silicon. In an embodiment,
the semiconductor layer AP may include an oxide semicon-
ductor.

[0175] A first insulating layer 130 may be disposed on the
semiconductor layer AP. The first insulating layer 130 may
be stacked on the whole surface of a lower substrate 110 to
cover the semiconductor layer AP.

[0176] A gate conductor including the n” gate line GLn,
the (n-1)" gate line GLn-1, the n™ emission control line
EMLn, the first electrode Csta of the storage capacitor Cst,
and the first through seventh gate electrodes G1 through G7
may be disposed on the first insulating layer 130. The
elements of the gate conductor may be formed at the same
time by the same mask process.

[0177] A second insulating layer 140 may be disposed on
the gate conductor.

[0178] A data conductor including the m™ data line DLm,
the driving voltage line ELVDDL, the first through seventh
source electrodes S1 through S7, the first through seventh
drain electrodes D1 through D7, and the second electrode
Cstb of the storage capacitor Cst may be disposed on the
second insulating layer 140.

[0179] In an embodiment, the m” data line DLm may
include a first data layer, a second data layer, and a data
insulating layer disposed between the first data layer and the
second data layer. The first and second data layers may be
made of a conductive material, and the data insulating layer
may be made of an insulating material. The first and second
data layers may be electrically connected to each other by a
first via hole Vial and a third contact metal CM3. More
specifically, the third contact metal CM3 may be disposed in
the first via hole Vial. The third contact metal CM3 may be
directly connected to both the first data layer and the second
data layer. Accordingly, resistance components of the m”
data line DLm can be reduced. However, the structure of the
m™ data line DLm is not limited to the multilayer structure,
and the m™ data line DLm may also be formed as a single
layer. In addition, the driving voltage line ELVDD may also
have a multilayer structure composed of a plurality of layers
and an insulating layer interposed between the layers in
order to reduce resistance components of the driving voltage
line ELVDDL.

[0180] A overcoat layer 150 may be disposed on the data
conductor.

[0181] Thek™ pixel electrode PEk may be disposed on the
overcoat layer 150. The k™ pixel electrode PEk may be
electrically connected to the sixth drain electrode D6 of the
sixth transistor T6 by the fifth contact hole CNT5 and the
first contact metal CM1.

[0182] The k™ pixel electrode PEk may overlap a first
conductive line and a second conductive line. Here, an
embodiment of the first conductive line may be the m” data
line DLm, and an embodiment of the second conductive line
may be the driving voltage line ELVDDL. Hereinafter, the
first conductive line will be described as the m” data line
DLm, and the second conductive line will be described as
the driving voltage line ELVDDL.

[0183] Referring to FIGS. 17 and 18, the m” data line
DLm may be disposed on the same layer as the driving
voltage line ELVDDL and may be insulated from the driving
voltage line ELVDDL. The m” data line DLm and the
driving voltage line ELVDDL may overlap the k” pixel
electrode PEk.
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[0184] A distance L2 between the m” data line DLm and
the driving voltage line ELVDDL may be greater than about
10 um. However, to minimize a coupling phenomenon
between the m? data line DLm and the driving voltage line
ELVDDL, the distance 1.2 between the m” data line DLm
and the driving voltage line ELVDDL may be about 5 to 10
um. Hereinafter, the distance 1.2 between the two lines will
be described as being about 5 to 10 um.

[0185] The overcoat layer 150 may have a first thickness
h1 and a second thickness h2. The second thickness h2 of the
overcoat layer 150 may be different from the first thickness
hl. A step difference h3 of the overcoat layer 150 which is
defined as a difference between the first thickness h1 and the
second thickness h2 may be about 70 nm or less.

[0186] The first thickness hl of the overcoat layer 150
may be about 1.5 to 2.0 um. The second thickness h2 of the
overcoat layer 150 is not limited to a particular thickness as
long as the step difference h3 of the overcoat layer 150 is
about 70 pm or less.

[0187] Accordingly, the kth pixel electrode PEk disposed
on the overcoat layer 150 may have a step difference of
about 70 um or less, corresponding to a relatively uniform
flatness. Hence, the color separation phenomenon due to
external light can be improved in a plurality of pixels
including the first pixel PX1, which, in turn, improves the
separation of reflected color. Further, since a polarizing plate
required to prevent introduction of external light can be
omitted from the organic light-emitting display device con-
structed according to the principles of the invention, product
production costs due to this plate can be saved.

[0188] Referring to FIG. 19 and FIG. 20, a redundant
description of elements and features described above with
reference to FIGS. 13 through 18 will be omitted.

[0189] A kth pixel electrode PEk may include a first area
PEka, a second area PEkb, and a third area PEkc. The first
area PEka may be disposed on a side of an mth data line
DLm, and the second area PEkb may be disposed on the
other side of the m” data line DL.m and on a side of a driving
voltage line ELVDDL. The third area PEke may be disposed
on the other side of the driving voltage line ELVDDL.
[0190] Here, a width W1 of the first area PEka, a width W2
of the second area PEkb and a width W3 of the third area
PEke may be substantially equal. That is, the k” pixel
electrode PEk may be split into the first through third areas
PEka through PEkc having equal widths by the m* data line
DLm and the driving voltage line ELVDDL.

[0191] The k™ pixel electrode PEk may further include a
fourth area PEkd disposed between the first area PEka and
the second area PEkb and a fifth area PEke disposed between
the second area PEkb and the third area PEkc.

[0192] An overcoat layer 150 may have third through fifth
thicknesses h4 through h6. The fourth thickness h5 and the
fifth thickness h6 of the overcoat layer 150 may be equal or
different. The fourth thickness h5 and the fifth thickness h6
of the overcoat layer 150 may be different from the third
thickness hd4. A distance between a first data line DL1 and
the driving voltage line ELVDDL may be substantially equal
to the width W2 of the second area PEkb.

[0193] The second area PEkb may have a width of about
5 to 10 pum.
[0194] A first step difference h7 of the overcoat layer 150

which is defined as a difference between the third thickness
h4 and the fourth thickness h5 is about 70 nm or less. In
addition, a second step difference h8 of the overcoat layer
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150 which is defined as a difference between the third
thickness h4 and the fifth thickness h6 may be about 1.5 to
2.0 um. The fourth thickness h5 and the fifth thickness hé of
the overcoat layer 150 are not limited to particular thick-
nesses as long as the first step difference h7 and the second
step difference h8 are about 70 nm or less.

[0195] The first step difference h7 and the second step
difference h8 of the overcoat layer 150 may vary according
to the thicknesses, widths, etc. of the first data line DL1 and
the driving voltage line ELVDDL but may both be about 70
nm or less.

[0196] Therefore, the k™ pixel electrode PEk disposed on
the overcoat layer 150 may have a step difference of about
70 nm or less in all areas. Accordingly, the color separation
phenomenon due to external light can be improved in a
plurality of pixels including the k™ pixel PXk.

[0197] Referring to FIG. 21 through FIG. 28, the kth pixel
electrode PEk may overlap a first conductive line and a
second conductive line. Here, an embodiment of the first
conductive line may be the connecting electrode CTE, and
an embodiment of the second conductive line may be the m”
data line DLm. Hereinafter, the first conductive line will be
described as the connecting electrode CTE, and the second
conductive line will be described as the m” data line DLm.
[0198] The connecting electrode CTE and the m™ data line
DLm may be disposed on different layers. Referring to FIG.
27, when seen from above, a minimum distance L3 between
the connecting electrode CTE and the m™ data line DLm
may be about 5 um, and a maximum distance L4 between the
connecting electrode CTE and the m™ data line DLm may be
about 5 to 10 pm. That is, the distance between the con-
necting electrode CTE and the m™ data line DLm may be
about 5 to 10 pm.

[0199] The organic light-emitting display device will
hereinafter be described in greater detail with reference to
FIGS. 21 through 28. Any redundant description will be
omitted.

[0200] Referring to FIGS. 21 through 28, a fourth source
electrode S4 of a fourth transistor T4 may be electrically
connected to a first gate electrode G1 of a first transistor T1
by the connecting electrode CTE.

[0201] The connecting electrode CTE may generally
extend along the second direction d2. The connecting elec-
trode CTE is disposed on a different layer from the m” data
line DLm. That is, a third insulating layer 141 is further
disposed between the m” data line DLm and the connecting
electrode CTE. The connecting electrode CTE may electri-
cally connect the fourth transistor T4 and the first transistor
T1 through the first and second contact holes CNT1 and
CNT2.

[0202] A first electrode Csta of a storage capacitor Cst
may be electrically connected to the fourth transistor T4 by
the connecting electrode CTE which is connected to the first
electrode Csta by the second contact hole CNT2. A second
electrode Cstb of the storage capacitor Cst may be disposed
on the same layer as the connecting electrode CTE. An end
of the connecting electrode CTE may be electrically con-
nected to the fourth transistor T4 by the first contact hole
CNT1, and the other end of the connecting electrode CTE
may be electrically connected to the first electrode Csta of
the storage capacitor Cst by the second contact hole CNT?2.
[0203] The k™ pixel electrode PEK may at least partially
overlap the first transistor T1, the storage capacitor Cst, and
the connecting electrode CTE. The k™ pixel electrode PEk
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may be electrically connected to a sixth transistor T6 by a
first via hole Vial. The shape of the k? pixel electrode PEk
is not limited to the shape illustrated in the drawings.
[0204] Since the connecting electrode CTE is disposed at
a lower level than the m” data line DLm, as will be
discussed in greater detail below;, stains or a color deviation
phenomenon caused by parasitic capacitance generated
when the connecting electrode CTE and the m™ data line
DLm are disposed on the same layer can be improved.
[0205] Referring to FIGS. 27 and 28, the m” data line
DLm is disposed on a different layer from the connecting
electrode CTE. In an embodiment, a minimum distance L3
between the m” data line DLm and the connecting electrode
CTE may be about 5 um when seen from above based on
FIG. 27. Unlike the illustration in FIG. 27, the minimum
distance .3 may also be 0 um. In addition, in an embodi-
ment, a maximum distance L4 between the m” data line
DLm and the connecting electrode CTE may be about 10 um
when seen from above, a view represented in FIG. 27.
[0206] That is, the distance between the m” data line DLm
and the connecting electrode CTE may be about 0 to 10 pm
when seen from above as in FIG. 27.

[0207] A first thickness hl of a overcoat layer 150 is a
minimum distance from an upper surface of the third insu-
lating layer 141 to an upper surface of the overcoat layer 150
in a first pixel area GAl. A second thickness h2 of the
overcoat layer 150 is a maximum distance from the upper
surface of the third insulating layer 141 to the upper surface
of the overcoat layer 150 in a k” pixel area GAk.

[0208] Here, a step difference h3 of the overcoat layer 150
which is defined as a difference between the first thickness
h1 and the second thickness h2 of the overcoat layer 150 is
about 70 nm or less. The first thickness hl of the overcoat
layer 150 may be about 1.5 to 2.0 um. The second thickness
h2 of the overcoat layer 150 is not limited to a particular
thickness as long as the step difference h3 of the overcoat
layer 150 is about 70 pum or less.

[0209] Accordingly, the k” pixel electrode PEk disposed
on the overcoat layer 150 may have a step difference of
about 70 um or less, thus securing uniform flatness.
[0210] In FIGS. 29 and 30, only some elements are
illustrated for ease of description. Therefore, the shapes of
the elements illustrated in FIGS. 29 and 30, the distance
between the elements and the positional relationships among
the elements can be changed by other elements.

[0211] Referring first to FIG. 29, a driving voltage line
ELVDDL and an m™ data line DLm may be disposed on the
same layer according to an embodiment. Alternatively, the
driving voltage line ELVDDL and the m™ data line DLm
may be disposed on different layers. The driving voltage line
ELVDDL and the m” data line DL.m may extend along the
second direction d2 and may be insulated from each other.
In some other embodiments, the driving voltage line
ELVDDL and the m” data line DLm may extend in the first
direction d1.

[0212] The organic light-emitting display device accord-
ing to the embodiment may further include first and second
dummy lines DML1 and DML2. In some embodiments, the
first and second dummy lines DML1 and DML2 may extend
along the second direction d2. In some other embodiments,
the first and second dummy lines DML1 and DML2 may
extend along the first direction d1. The first and second
dummy lines DML1 and DML2 may extend in the same
direction as the driving voltage line ELVDDL and the m™
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data line DLm or may extend in a different direction from
the driving voltage line ELVDDL and the m™ data line DLm.
The first and second dummy lines DML1 and DMIL.2 may be
floating electrodes to which no voltage is applied from an
external source.

[0213] The first and second dummy lines DML1 and
DML2 overlap a k™ pixel electrode PEk. The k™ pixel
electrode PEk may be disposed on the first and second
dummy lines DML1 and DML2. In an embodiment, an
overcoat layer may be disposed between the first and second
dummy lines DML1 and DML2 and the k™ pixel electrode
PEk.

[0214] A distance L5 between the first and second dummy
lines DML1 and DML2 may be about 5 to 10 pm.

[0215] Accordingly, a step difference of the overcoat layer
which is defined as a difference between a highest area and
a lowest area of the overcoat layer may be about 70 nm or
less. Therefore, the k” pixel electrode PEk disposed on the
overcoat layer may be sufficiently flat to sufficiently mini-
mize the undesirable separation of reflected color.

[0216] Referring to FIG. 30, ak™ pixel electrode PEk may
include a first area PEka, a second area PEkb, and a third
area PEkc. The first area PEka may be disposed on a side of
a first dummy line DML1, and the second area PEkb may be
disposed on the other side of the first dummy line DML1 and
on a side of a second dummy line DML2. The third area
PEkec may be disposed on the other side of the second
dummy line DML2.

[0217] Here, a width W1 of the first area PEka, a width W2
of the second area PEkb and a width W3 of the third area
PEkc may be substantially equal. That is, the k™ pixel
electrode PEk may be split into the first through third areas
PEka through PEkc having equal widths by the first and
second dummy lines DML1 and DML2.

[0218] A distance between the first and second dummy
lines DML1 and DML2 may be substantially equal to the
width W2 of the second area PEkb. The second area PEkb
may have a width of about 5 to 10 um. An overcoat layer is
disposed between the first and second dummy lines DML1
and DML2 and the k* pixel electrode PEk. A step difference
of the overcoat layer may be about 70 nm or less. Therefore,
the color separation phenomenon due to external light can be
improved in a plurality of pixels including the k” pixel PEk.
[0219] An organic light-emitting display device according
to an embodiment can reduce the undesirable separation of
reflected color.

[0220] In addition, production cost can be reduced as
described in greater detail above.

[0221] Although certain exemplary embodiments and
implementations have been described herein, other embodi-
ments and modifications will be apparent from this descrip-
tion. Accordingly, the inventive concept is not limited to
such embodiments, but rather to the broader scope of the
presented claims and various obvious modifications and
equivalent arrangements.

What is claimed is:

1. An organic light-emitting display device comprising:
a substrate;

a first conductive line disposed on the substrate;

a second conductive line disposed on the same layer as the
first conductive line and insulated from the first con-
ductive line; and
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a pixel electrode disposed on the first and second con-
ductive lines and overlapping the first and second
conductive lines,

wherein a distance between the first conductive line and
the second conductive line is about 0 to 10 um.

2. The display device of claim 1, wherein a difference
between a minimum distance from an upper surface of the
substrate to a lower surface of the pixel electrode and a
maximum distance from the upper surface of the substrate to
the lower surface of the pixel electrode is about 70 nm or
less.

3. The display device of claim 1, further comprising:

an insulating layer which is disposed between the first and
second conductive lines and the substrate; and

a overcoat layer which is disposed between the first and
second conductive lines and the pixel electrode and has
a first thickness and a second thickness,

wherein the first thickness of the overcoat layer is defined
as a minimum distance from an upper surface of the
insulating layer to an upper surface of the overcoat
layer, and the second thickness of the overcoat layer is
defined as a maximum distance from the upper surface
of the insulating layer to the upper surface of the
overcoat layer, wherein a difference between the first
thickness and the second thickness is about 70 nm or
less.

4. The display device of claim 3, wherein the first thick-

ness of the overcoat layer is about 1.5 to 2.0 um.

5. The display device of claim 1, further comprising:

a first switching device which has a first electrode con-
nected to the first conductive line;

a second switching device which has a control electrode
connected to a second electrode of the first switching
device, a first electrode connected to the second con-
ductive line, and a second electrode connected to the
pixel electrode; and

an organic emitting layer disposed on and overlapping the
pixel electrode,

wherein the pixel electrode and organic emitting layer are
component parts of an organic light emitting diode.

6. The display device of claim 5, wherein the first con-
ductive line is a data line which provides a data signal to the
first electrode of the first switching device, and the second
conductive line is a driving voltage line which provides a
driving voltage to the first electrode of the second switching
device.

7. The display device of claim 6, wherein the distance
between the first conductive line and the second conductive
line is about 5 to 10 um.

8. The display device of claim 1, wherein a distance from
a side of the pixel electrode to a side of the first conductive
line is equal to a distance from the other side of the first
conductive line to a side of the second conductive line and
also equal to a distance from the other side of the second
conductive line to the other side of the pixel electrode.

9. The display device of claim 1, further comprising:

a black matrix which comprises an opening region ovet-

lapping the pixel electrode; and

a photosensitive member which overlaps the opening
region.
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10. The display device of claim 9, wherein the black
matrix is disposed on the pixel electrode, and the photosen-
sitive member is disposed on the black matrix to overlap the
pixel electrode.

11. An organic light-emitting display device comprising:

a substrate;

a first conductive line disposed on the substrate and
extending in a first direction;

a second conductive line extending in the first direction;
and

a pixel electrode disposed on the first and second con-
ductive lines and overlapping the first and second
conductive lines,

wherein a distance between the first conductive line and
the second conductive line is about 0 to 10 um in a plan
View.

12. The display device of claim 11, further comprising a
connecting electrode disposed on a different layer from the
second conductive line.

13. The display device of claim 11, wherein the pixel
farther comprises:

a driving transistor which has a source electrode con-
nected to a driving voltage terminal and a drain elec-
trode connected to the pixel electrode; and

a switching transistor which has a drain electrode con-
nected to a gate electrode of the driving transistor.

14. The display device of claim 13, wherein one of the
first and second conductive lines comprises a data line which
provides a data signal to a source electrode of the switching
transistor.

15. The display device of claim 13, further comprising an
initialization line configured to provide an initialization
signal to the gate electrode of the driving transistor.

16. The display device of claim 13, wherein one of the
first and second conductive lines comprises a driving voltage
line which is connected to the source electrode of the driving
transistor and the driving voltage terminal.

17. The display device of claim 13, wherein the first and
second conductive lines are not electrically connected to the
driving transistor and the switching transistor.

18. The display device of claim 11, further comprising an
insulating layer disposed between the first conductive line
and the second conductive line.

19. The display device of claim 18, further comprising an
overcoat layer which is disposed between the second con-
ductive line and the pixel electrode and has a first thickness
and a second thickness, wherein the first thickness of the
overcoat layer is defined as a minimum distance from an
upper surface of the insulating layer to an upper surface of
the overcoat layer, and the second thickness of the overcoat
layer is defined as a maximum distance from the upper
surface of the insulating layer to the upper surface of the
overcoat layer, wherein a difference between the first thick-
ness and the second thickness is about 70 nm or less.

20. The display device of claim 11, wherein a difference
between a minimum distance from an upper surface of the
substrate to a lower surface of the pixel electrode and a
maximum distance from the upper surface of the substrate to
the lower surface of the pixel electrode is about 70 nm or
less.
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