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(54) DISPLAY DEVICE

(57) A display device may comprise a substrate
(SUB) which includes a display area (AA) including a first
pixel and a non-display area (NA) including a second
pixel, a first data line which is disposed on the substrate
(SUB) and applies a data signal to the first pixel, a second
data line which is disposed on the substrate (SUB) and

applies a data signal to the second pixel and a gate line
which is disposed on the substrate (SUB) and applies
gate signals to the first pixel and the second pixel at the
same timing, wherein the first pixel and the second pixel
have different area from each other.
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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the priority of Korean
Patent Application No.10-2017-0183166 filed on Decem-
ber 28, 2017, in the Korean Intellectual Property Office.

BACKGROUND

Field

[0002] The present disclosure relates to a display de-
vice, and more particularly, to a display device having a
deformed display panel.

Description of the Related Art

[0003] Various display devices are currently being de-
veloped and marketed. For example, there are display
devices such as a liquid crystal display device (LCD), a
field emission display device (FED), an electro-wetting
display device (EWD), an organic light emitting display
device (OLED), and a quantum dot display device (QD).
[0004] A display device includes a display area in
which a plurality of pixels is disposed to implement im-
ages and a non-display area which encloses the display
area. In the non-display area, images are not implement-
ed. In this case, in the display area, a plurality of pixels
may be defined. Further, in the non-display area, wiring
lines and circuits for transmitting various signals to the
plurality of pixels are disposed.
[0005] As the technology for implementing such a dis-
play device has been developed and a large number of
products have been mass-produced, technologies for im-
plementing a design desired by a consumer have been
mainly developed for the display device. One of them is
diversification of a shape of a display panel. Specifically,
the display panel is required to have various shapes, such
as a triangle, a pentagon, a hexagon, and a circle, which
are deviated from the rectangular shape.

SUMMARY

[0006] An object to be achieved by the present disclo-
sure is to provide a display device in which a design of
pixels disposed in a non-display area among pixels dis-
posed in a display panel is changed to ensure a driving
area of the non-display area without enlarging the non-
display area.
[0007] Another object to be achieved by the present
disclosure is to provide a display device in which an open-
ing area is optimized by changing shapes of some elec-
trodes of the pixels disposed in an area overlapping a
boundary line between a display area and a non-display
area and pixels disposed in the non-display area.
[0008] Various embodiments provide a display device
according to claim 1 and a display device according to

claim 8 Further embodiments are described in the de-
pendent claims. According to an aspect of the present
disclosure, a display device includes: a substrate which
includes a display area including a first pixel and a non-
display area including a second pixel, a first data line
which is disposed on the substrate and applies a data
signal to the first pixel, a second data line which is dis-
posed on the substrate and applies a data signal to the
second pixel, and a gate line which is disposed on the
substrate and applies gate signals to the first pixel and
the second pixel at the same timing, wherein the first
pixel and the second pixel are different area from each
other. In the display device according to the exemplary
embodiment of the present disclosure, some of the pixel
electrodes or the common electrodes disposed in the
second pixel are removed to have a different area from
the first pixel so that an area where the driving elements
are disposed in the non-display area may be increased.
[0009] According to another aspect of the present dis-
closure, a display device includes a substrate in which a
boundary line defining a display area and a non-display
area surrounding the display area is provided, a first pixel
disposed in the display area, a bent portion defined at a
center portion of the first pixel, and a second pixel dis-
posed in the non-display area, in which the second pixel
includes an upper area and a lower area which are de-
fined with respect to the bent portion and the upper area
and the lower area of the second pixel have different
widths.
[0010] According to an aspect of the present disclo-
sure, some of driving electrodes which configure a pixel
disposed at an outermost periphery of a display panel
may be removed to ensure a driving area of the non-
display area without enlarging the non-display area in a
deformed display panel.
[0011] According to another aspect of the present dis-
closure, a shape of pixels disposed in the non-display
area and pixels disposed in an area overlapping a bound-
ary line between the display area and the non-display
area and a shape of some electrodes disposed in the
pixel may be changed so that an opening area may be
increased while minimizing a margin of the non-display
area, thereby optimizing an opening area of the display
device.
[0012] The effects according to the present disclosure
are not limited by the contents exemplified above, and
more various effects are included in the specification.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] The above and other aspects, features and oth-
er advantages of the present disclosure will be more
clearly understood from the following detailed description
taken in conjunction with the accompanying drawings, in
which:

FIG. 1 is a block diagram illustrating a display device
according to an exemplary embodiment of the
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present disclosure;
FIG. 2 is a plan view illustrating a display panel of
FIG. 1;
FIG. 3 is a plan view for explaining a general pixel
arrangement in a display panel of FIG. 1;
FIG. 4 is an enlarged view of an A area in a display
panel of FIG. 2;
FIG. 5 is a plan view illustrating a detailed pixel struc-
ture of a partial area of FIG. 4; and
FIG. 6 is a plan view illustrating a comparative ex-
ample of a display device according to an exemplary
embodiment of the present disclosure.

DETAILED DESCRIPTION OF THE EMBODIMENT

[0014] Advantages and characteristics of the present
disclosure and a method of achieving the advantages
and characteristics will be clear by referring to the em-
bodiments described below in detail together with the
accompanying drawings. However, the present disclo-
sure is not limited to the embodiment disclosed herein
but will be implemented in various forms. The embodi-
ments are provided by way of example only so that a
person of ordinary skilled in the art can fully understand
the disclosures of the present disclosure and the scope
of the present disclosure. Therefore, the present disclo-
sure will be defined only by the scope of the appended
claims.
[0015] The shapes, sizes, ratios, angles, numbers, and
the like illustrated in the accompanying drawings for de-
scribing the various embodiments of the present disclo-
sure are merely examples, and the present disclosure is
not limited thereto. Like reference numerals generally de-
note like elements throughout the specification. Further,
in the following description of the present disclosure, a
detailed explanation of known related technologies may
be omitted to avoid unnecessarily obscuring the subject
matter of the present disclosure. The terms such as "in-
cluding," "having," and "comprising" used herein are gen-
erally intended to allow other components to be added
unless the terms are used with the term "only". Any ref-
erences to singular may include plural unless expressly
stated otherwise.
[0016] Components are interpreted to include an ordi-
nary error range even if not expressly stated.
[0017] When the position relation between two parts
is described using the terms such as "on", "above", "be-
low", and "next", one or more parts may be positioned
between the two parts unless the terms are used with
the term "immediately" or "directly". It is to be understood
that an element or layer is referred to as being "on" an-
other element or layer, including either intervening layers
or other elements directly on or in between. When an
element is described as being "connected," "coupled,"
or "connected" to another element, the element may be
directly connected or connected to the other element.
However, it should be understood that other elements
may be "interposed" between each element, or each el-

ement may be "connected," "coupled," or "connected"
through another element.
[0018] Although the terms "first," "second," and the like
are used for describing various components, these com-
ponents are not confined by these terms. These terms
are merely used for distinguishing one component from
the other components. Therefore, a first component to
be mentioned below may be a second component in a
technical concept of the present disclosure.
[0019] Like reference numerals refer to like elements
throughout the specification.
[0020] The sizes and thicknesses of the individual
components shown in the drawings are shown merely
for convenience of explanation and the present disclo-
sure is not necessarily limited to the size and thickness
of the components shown in the drawings.
[0021] Each of the features of the various embodi-
ments of the present disclosure can be combined or com-
bined with each other partly or entirely. The features of
the various embodiments can be technically interlocked
and driven as well. The features of the various embodi-
ments can be practiced independently or in conjunction
with each other independently of each other.
[0022] Hereinafter, the present disclosure will be de-
scribed with reference to the accompanying drawings.
[0023] FIG. 1 is a block diagram illustrating a display
device according to an exemplary embodiment of the
present disclosure. FIG. 2 is a plan view illustrating a
display panel of FIG. 1.
[0024] Referring to FIG. 1, a display device 100 ac-
cording to an exemplary embodiment of the present dis-
closure includes a display panel 110, a gate driver 120,
a data driver 130, and a timing controller 140.
[0025] The display panel 110 includes n gate lines GL1
to GLn disposed in a first direction, m data lines DL1 to
DLm disposed in a second direction different from the
first direction, and a plurality of pixels P which are elec-
trically connected to the n gate lines GL1 to GLn and the
m data lines DL1 to DLm. The plurality of pixels P displays
images by a driving signal or a driving voltage applied
through the gate lines GL1 to GLn and the data lines DL1
to DLm.
[0026] The display panel 110 according to the exem-
plary embodiment of the present disclosure may have a
triangular shape, as illustrated in FIG. 2. The display pan-
el 110 includes a substrate SUB, a display area AA which
is disposed on the substrate SUB and displays images
and a non-display area NA which is adjacent to the dis-
play area AA. In FIG. 2, a display panel having a triangular
shape is described as an example, but it is not limited
thereto. In other words, the display panel 110 according
to the exemplary embodiment of the present disclosure,
as illustrated in FIG. 2, may be applied to a display panel
110 including any one side in which a boundary line of
the display area AA and the non-display area NA is dis-
posed an oblique direction. That is, the display panel 110
may have various shapes such as a pentagon or a hex-
agon, rather than the triangle.
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[0027] The display area AA is an area in which an im-
age is displayed in the display device 100 and a display
element and various driving elements for driving the dis-
play element are disposed in the display area AA. Spe-
cifically, pixels P disposed at an outermost periphery of
the display area AA may have a different shape from
other pixels P disposed in the display area AA. Here, the
pixels disposed at an outermost periphery of the display
area AA may be pixels disposed in an area overlapping
the boundary line of the display area AA and the non-
display area NA. More specifically, in order to allow the
display area AA to have a constant capacitance, an upper
width and a lower width of the pixel P disposed at the
outermost periphery of the display area AA may be dif-
ferent from each other. Further, in order to suppress an
opening area from being reduced due to the difference
between the upper width and the lower width, a shape
of a pixel driving electrode of the pixel P disposed at the
outermost periphery of the display area AA may be
changed.
[0028] The non-display area NA is adjacent to the dis-
play are AA. More specifically, the non-display area NA
is adjacent to the display area AA to enclose the display
area AA. In the non-display area NA, no image is dis-
played and lines or circuit units are disposed. For exam-
ple, an anti-static element, a signal pad, and a signal link
line may be disposed.
[0029] In the non-display area NA, a row of pixels P
disposed in the display area AA extends so that the pixels
P may be disposed. That is, the display panel 110 ac-
cording to the exemplary embodiment of the present dis-
closure has a deformed shape, so that the pixels P may
be disposed in the non-display area NA. The pixels P
disposed in the non-display area NA may have different
areas from the pixel disposed in the display area AA.
That is, when the pixel disposed in the display area AA
is a first pixel and a pixel disposed in the non-display area
NA is a second pixel, the second pixel has a different
area from the first pixel. This is because the pixel driving
electrodes disposed in the second pixel, that is, some
components of the pixel electrode and the common elec-
trode are removed. In the area removed as described
above, driving elements such as an anti-static element,
a signal pad, and a signal link line may be disposed.
Therefore, in the display panel 110 according to the ex-
emplary embodiment of the present disclosure, the dis-
play panel 110 has a deformed shape so that a limited
area of the non-display area NA may be increased. That
is, according to the present disclosure, a part of an area
of a pixel disposed in the non-display area NA is removed
without separately increasing a width of the non-display
area NA so that an area where the anti-static element,
the signal pad, and the signal link line are disposed in
the non-display area NA may be increased. Therefore,
in order to solve the problem caused when some config-
urations of the second pixel which is a pixel P disposed
in the non-display area NA are removed, a width of a first
area of the pixel, which is an upper area and a width of

a second area of the pixel, which is a lower area are
formed to be different. Further, in order to optimize an
opening area of the other area, a pixel electrode and a
common electrode having different shapes may be dis-
posed.
[0030] The gate driver 120 supplies gate signals to the
pixels P disposed on the display panel 110 in accordance
with a gate driving control signal GCS transmitted from
the timing controller 140. The gate driver 120 may include
a shift register and a level shifter. The gate driver 120
may be embedded on the non-display area NA where
the pixels P are not disposed by a gate in panel (GIP)
manner as a thin film type at the time of manufacturing
the display panel 110 or may be disposed independently
from the display panel 110.
[0031] The data driver 130 generates a sampling signal
by a data driving control signal DCS transmitted from the
timing controller 140 and changes the image data into a
data signal by latching image data input from the timing
controller 140 in accordance with the sampling signal,
and then supplies the data signal DS to the pixels dis-
posed on the display panel 110 in response to a source
output enable (SOE) signal. The data driver 130 may be
disposed by any one of a chip on film (COF) method, a
chip on glass (COG) method, and a method of integrating
the data driver in the display panel 110 to be disposed.
[0032] The timing controller 140 transmits an input im-
age signal RGB received from a host system to the data
driver 130. The timing controller 140 generates a timing
control signal for controlling operation timings of the gate
driver 120 and the data driver 130 using timing signals
such as a clock signal DCLK, a horizontal synchroniza-
tion signal Hsync, a vertical synchronization signal
Vsync, and a data enable signal DE which are received
together with the input image signal RGB. The timing
controller 140 is synchronized with the timing control sig-
nal to generate a control signal DCS of the data driver
130 and a control signal GCS of the gate driver 120.
[0033] As described above, when the display panel
110 has a deformed shape, that is, when the boundary
line of the display area AA and the non-display area NA
is disposed an oblique direction, a general pixel arrange-
ment in the display panel 110 will be described below.
[0034] FIG. 3 is a plan view for explaining a general
pixel arrangement in a display panel of FIG. 1.
[0035] Referring to FIG. 3, in the display panel 110 in
which the boundary line BL of the display area AA and
the non-display area NA is disposed an oblique direction,
similarly to the triangle, a plurality of gate lines GL1 to
GL11 is disposed in a first direction, a plurality of data
lines DL1 to DL17 is disposed in a second direction dif-
ferent from the first direction, and a plurality of pixels P
which are electrically connected to the plurality of gate
lines GL1 to GL11 and the plurality of data lines DL1 to
DL17 is disposed. In this case, in the display panel 110
in which the boundary line BL of the display area AA and
the non-display area NA is disposed an oblique direction,
that is, in the display panel 110 having a deformed shape,
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a shape of each pixel P is changed in accordance with
the boundary line BL. Therefore, as illustrated in FIG. 3,
some pixels NAP are disposed to overlap the boundary
line BL or extend to an adjacent non-display area NA.
[0036] As described above, the pixels NAP disposed
in the non-display area NA with respect to the boundary
line BL may result in reduction of an area of the non-
display area where lines and circuit units, such as an
electrostatic element or a power line, are disposed.
[0037] Therefore, the present disclosure suggests a
method for solving the above-mentioned problem.
[0038] FIG. 4 is an enlarged view of an A area in a
display panel of FIG. 2.
[0039] Referring to FIG. 4, in a display panel 110 ac-
cording to an exemplary embodiment of the present dis-
closure, a display area AA and a non-display area NA
are defined with respect to a boundary line BL. The
boundary line BL may be disposed an oblique direction
corresponding to at least one side of the display panel
110 because the display panel 110 has a specific shape,
for example, an inverted triangle shape.
[0040] In the display area AA and a part of the non-
display area NA adjacent to the boundary line BL, a plu-
rality of pixels P11, P12, P13, P14, P21, P22, and P23
are disposed. Specifically, as illustrated in FIG. 4, in the
display panel 110 having an inverted triangle shape as
described in the exemplary embodiment of the present
disclosure, the number of pixels P which are disposed in
each row of the first direction may be gradually decreased
toward a vertex direction of the triangle, that is, the sec-
ond direction. For example, referring to FIG. 4, in a first
row of FIG. 4, a first-first pixel P11, a first-second P12, a
first-third pixel P13, and a first-fourth pixel P14 are dis-
posed and in a second row, a second-first pixel P21, a
second-second P22, and a second-third pixel P23 are
disposed. Here, the first-first pixel P11, the first-second
P12, the first-third pixel P13, and the first-fourth pixel P14
are connected to different data lines DL and connected
to the same gate line disposed in a non-opening area
NOP-H of the first row. Further, the second-first pixel P21,
the second-second P22, and the second-third pixel P23
are connected to different data lines DL and connected
to the same gate line disposed in a non-opening area
NOP-H of the second row.
[0041] In the display panel 110 according to the exem-
plary embodiment of the present disclosure, pixels dis-
posed in the display area AA may have different areas
from pixels which overlap the boundary line BL or are
disposed in the non-display area NA. Referring to FIG.
4, areas of the first-first pixel P11 disposed at the outer-
most periphery of the first row, that is, in the non-display
area NA, the second-first pixel P21 disposed at the out-
ermost periphery of the second row, and the first-second
pixel P12 and the second-second pixel P22 which over-
lap the boundary line BL may be different from areas of
the pixels disposed in the display area AA, that is, the
first-third pixel P13, the first-fourth pixel P14, and the sec-
ond-third pixel P23. More specifically, pixels disposed in

the non-display area NA, for example, the first-first pixel
P11 and the second-first pixel P21 may be smaller than
the pixels disposed in the display area AA, for example,
the first-third pixel P13, the first-fourth pixel P14, and the
second-third pixel P23. Further, pixels which overlap the
boundary line BL, for example, the first-second pixel P12
and the second-second pixel P22 may be smaller than
the pixels disposed in the display area AA, for example,
the first-third pixel P13, the first-fourth pixel P14, and the
second-third pixel P23. Further, the pixels disposed at
the outermost periphery of the pixel rows where the pixels
are disposed, for example, the first-first pixel P11 and
the second-first pixel P21 may be the smallest among
the pixels disposed in the corresponding row.
[0042] For example, the first-first pixel P11 which is
disposed at the outermost periphery of the first row and
in the non-display area NA may be smaller than the first-
third pixel P13 disposed in the display area AA. This is
because some pixel electrodes and common electrodes
among a plurality of pixel electrodes and a plurality of
common electrodes disposed in the first-first pixel P11
are removed. Therefore, a pixel electrode removed area
PRA may be disposed by removing some pixel elec-
trodes and common electrodes. In the pixel electrode
removed area PRA, the electrostatic element or the sig-
nal link line disposed in the non-display area NA may be
disposed. Therefore, in the display device 100 according
to the exemplary embodiment of the present disclosure,
some of the pixel electrodes and the common electrodes
of the pixels P11 and P21 disposed in the non-display
area NA are removed so that an area PRA where ele-
ments to be disposed in the non-display area NA are
further disposed may be ensured without enlarging the
non-display area NA. That is, as illustrated in FIG. 4, an
area where the driving elements disposed in the non-
display area NA in the first row may be disposed may
have only a width of the non-display area NA of the first
row of the related art and the area where the driving el-
ements are disposed in the non-display area NA in the
second row may have only a width of the non-display
area NA of the second row of the related art. In the display
device 100 according to the exemplary embodiment of
the present disclosure, the area where the driving ele-
ments may be included may have a first width NAW1
obtained by adding a width of the non-display area NA
of the first row and the width of the pixel electrode re-
moved area PRA in the first row and a second width
NAW2 obtained by adding a width of the non-display area
NA of the second row and a width of the pixel electrode
removed area PRA in the second row. Therefore, the
non-display area NA may be optimized.
[0043] Further, the first-first pixel P11 and the second-
first pixel P21 disposed in the non-display area NA may
have a first area and a second area and the first area
and the second area may have different widths. Here,
the first area may be an upper area of the first-first pixel
P11 with respect to a main bent portion MBP and the
second area may be a lower area of the first-first pixel
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P11 with respect to the main bent portion MBP. Here,
the main bent portion MBP may be a center portion of
each pixel row. For example, as illustrated in FIG. 4, when
the upper area of the first-first pixel P11 has a first-pixel
width W1, the lower area may have a second-pixel width
W2 which is different from the first-pixel width. In this
case, the first-pixel width W1 may be larger than the sec-
ond-pixel width W2. Further, the first-pixel width W1 may
be equal to or smaller than a third-pixel width W3 of the
first-third pixel P13 disposed in the display area AA and
the second-pixel width W2 may be smaller than the third-
pixel width W3 of the first-third pixel P13 disposed in the
display area AA. As described above, the display device
100 according to the exemplary embodiment of the
present disclosure is formed such that the upper area
and the lower area have different widths in the pixel, for
example, in the first-first pixel P11. Therefore, the number
of pixel electrodes and the number of common electrodes
disposed in the upper area and the lower area may be
different from each other. That is, in the first-first pixel
P11, since the first-pixel width W1 of the upper area is
larger than the second-pixel width W2 of the lower area,
the number of pixel electrodes and common electrodes
disposed in the upper area may be larger than the number
of pixel electrodes and common electrodes disposed in
the lower area. In an upper area having a larger width of
the first-first pixel P11, pixel electrodes and common
electrodes having different lengths from the pixel elec-
trode and the common electrode disposed in the first-first
pixel P11 may be disposed. A detailed structure of the
pixel will be described in more detail with reference to
FIG. 5.
[0044] Further, the first-first pixel P11 may be applied
with a data signal from the first data line DL1, the first-
second pixel P12 may be applied with a data signal from
the second data line DL2, the first-third pixel P13 may be
applied with a data signal from the third data line DL3,
and the first-fourth pixel P14 may be applied with a data
signal from the fourth data line DL4. In this case, the first-
first pixel P11, the first-second pixel P12, the first-third
pixel P13, and the first-fourth pixel P14 may be applied
with the gate signal by the same gate line disposed in a
horizontal non-opening area NOP-H.
[0045] The first data line DL1, the second data line DL2,
the third data line DL3, and the fourth data line DL4 which
are connected to the first-first pixel P11, the first-second
pixel P12, the first-third pixel P13, and the first-fourth pixel
P14, respectively, may have bent portions which protrude
in a first direction. In this case, the bent portion of the first
data line DL1 connected to the first-first pixel P11 dis-
posed in the non-display area NA, the bent portion of the
second data line DL2 connected to the first-second pixel
P12 disposed in an area overlapping the boundary line
BL, and the bent portions of the third data line DL3 con-
nected to the first-third pixel P13 and the fourth data line
DL4 connected to the first-fourth pixel P14 disposed in
the display area AA may be disposed in different posi-
tions. For example, as illustrated in FIG. 4, the first data

line DL1 has a first bent portion BP1, the second data
line DL2 has a second bent portion BP2, and the third
and fourth data lines DL3 and DL4 may have main bent
portions MBP and the bent portions may be disposed in
different positions. In this case, the main bent portion
MBP may be disposed in a center portion of a pixel area.
In the meantime, the first bent portion BP1 may be dis-
posed to be higher than the main bent portion MBP and
the second bent portion BP2 may be disposed to be high-
er than the main bent portion MBP and lower than the
first bent portion BP1. Therefore, the main bent portions
MBP of the third data line DL3 and the fourth data line
DL4 connected to the first-third pixel P13 and the first-
fourth pixel P14 disposed in the display area AA may be
disposed to be lower than the first bent portion BP1 of
the first data line DL1 connected to the first-first pixel P11
disposed in the non-display area NA and the second bent
portion BP2 of the second data line DL2 connected to
the first-second pixel P12 which overlaps the boundary
line BL.
[0046] Detailed structures of the first-first pixel P11 dis-
posed in the non-display area NA, the first-second pixel
P12 in an area overlapping the boundary line BL, and
the first-third pixel P13 disposed in the display area AA
will be described with reference to FIG. 5.
[0047] FIG. 5 is a plan view illustrating a detailed pixel
structure of a partial area of FIG. 4.
[0048] Referring to FIG. 5, in the display panel 110,
the first-first pixel P11, the first-second pixel P12, and
the first-third pixel P13 are disposed. The first-first pixel
P11 may be a pixel disposed in the non-display area NA,
the first-second pixel P12 may be a pixel disposed in an
area overlapping the boundary line BL which defines the
display area AA and the non-display area NA, and the
first-third pixel P13 may be a pixel disposed in the display
area AA. In each of the first-first pixel P11, the first-sec-
ond pixel P12, and the first-third pixel P13, a pixel area
PPA where the plurality of pixel electrodes PE and the
plurality of common electrodes CE are disposed and a
pixel driving area PDA which drives the plurality of pixel
electrodes PE and the plurality of common electrodes
disposed in the pixel area PPA may be disposed. In the
pixel area PPA, the plurality of common electrodes CE
and the plurality of pixel electrodes PE are alternately
disposed and in the pixel driving area PDA, a thin film
transistor TFT including a gate electrode GE which is a
gate line GL, a source electrode SE, and a drain electrode
DE may be disposed. The pixel electrode PE disposed
in the pixel area PPA may be electrically connected to
the thin film transistor TFT disposed in the pixel driving
area PDA by a contact hole CH.
[0049] The first-first pixel P11, the first-second pixel
P12, and the first-third pixel P13 may have a first area
UPA which is an upper area with respect to the main bent
portion MBP and a second area BPA which is a lower
area. In the first-first pixel P11 and the first-second pixel
P12, the number of pixel electrodes PE and common
electrodes CE disposed in the first area UPA may be
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different from the number of pixel electrodes PE and com-
mon electrodes CE disposed in the second area BPA.
First, in the first-first pixel P11, when the number of pixel
electrodes PE disposed in the first area UPA of the first-
first pixel P11 is five, the number of pixel electrodes PE
disposed in the second area BPA of the first-first pixel
P11 may be three. Further, in the first-second pixel P12,
when the number of pixel electrodes PE disposed in the
first area UPA of the first-second pixel P12 is five, the
number of pixel electrodes PE disposed in the second
area BPA of the first-second pixel P12 may be four. This
is caused because the width of the first area UPA and
the width of the second area BPA of the first-first pixel
P11 disposed in the non-display area NA are different
from the width of the first area UPA and the width of the
second area BPA of the first-second pixel P12 disposed
in the area overlapping the boundary line BL. The widths
may be different because some of the pixel electrodes
PE and the common electrodes CE of the first-first pixel
P11 disposed in the non-display area NA are removed.
In this case, in the first area UPA of each of the first-first
pixel P11 and the first-second pixel P12, an auxiliary pixel
driving electrode APDE which has a different length and
a different shape from that of the general common elec-
trode CE and pixel electrode PE may be disposed.
[0050] The plurality of common electrodes CE and the
plurality of pixel electrodes PE according to the exem-
plary embodiment of the present disclosure may be re-
ferred to as pixel driving electrodes PDE and include a
main pixel driving electrode MPDE and an auxiliary pixel
driving electrode APDE having a different length from
that of the main pixel driving electrode MPDE.
[0051] The main pixel driving electrode MPDE refers
to a pixel driving electrode which is disposed in a general
display device and may be disposed in both the first-
second pixel P12 and the first-third pixel P13. The main
pixel driving electrode MPDE may have a bent portion
similarly to the corresponding data line DL. In this case,
the position of the bent portion may be the same as the
position of the bent portion of the corresponding data line
DL. For example, in the first-third pixel P13 in which only
main pixel driving electrodes MPDE are disposed, the
pixel electrodes PE and the common electrodes CE dis-
posed in the first-third pixel P13 have the bent portions
in the same position as the bent portion of the third data
line DL3 and have the same length. However, the position
of the bent portion of the main pixel driving electrode
MPDE including the pixel electrode PE and the common
electrode CE disposed in the first-first pixel P11 disposed
at an outermost periphery of the first row may be different
from those of other pixels. When the adjacent first-sec-
ond pixel P12 includes the auxiliary pixel driving elec-
trode APDE, the bent portion of the pixel driving electrode
of the first-first pixel P11 may be disposed in the same
position as the second data line DL2.
[0052] In the meantime, the auxiliary pixel driving elec-
trode APDE may be disposed in the first-first pixel P11
and the first-second pixel P12. That is, the auxiliary pixel

driving electrode APDE may be disposed in pixels where
the first area UPA and the second area BPA have differ-
ent widths, among the plurality of pixels. In other words,
in the first-first pixel P11 and the first-second pixel P12,
both the main pixel driving electrode MPDE and the aux-
iliary pixel driving electrode APDE may be disposed.
More specifically, the auxiliary pixel driving electrode
APDE may be disposed in the first area UPA having a
larger width, among the first area UPA and the second
BPA. Even though the main pixel driving electrode MPDE
is disposed to be the same as the data line connected to
each pixel, the auxiliary pixel driving electrode APDE is
not the same as the data line. That is, the main pixel
driving electrode MPDE is disposed to have the bent por-
tion in the same position as the bent portion disposed in
the data line DL, but the auxiliary pixel electrode APDE
may be disposed so as not to have the bent portion. As
described above, in addition to the main pixel driving elec-
trode MPDE which is disposed to be the same as the
data line connected to the first-first pixel P11 and the first-
second pixel P12, an auxiliary pixel driving electrode
APDE for filling an area having different width is disposed
so that the opening area, that is, an emission area may
be optimized.
[0053] FIG. 6 is a plan view illustrating a comparative
example of a display device according to an exemplary
embodiment of the present disclosure.
[0054] Referring to FIG. 6, in a general display device,
all pixels disposed at an outermost periphery, that is, in
the non-display area NA and the display area AA, may
have the same width and thus the pixels may be disposed
with the same area. Therefore, an opening area OP and
a vertical non-opening area NOP_V may be defined by
a boundary line BL which defines the display area AA
and the non-display area NA. That is, the area of the
display area AA and the area of the opening area OP are
the same and the area of the non-display area NA and
the area of the vertical non-opening area NOP_V are the
same. Therefore, in a general display device, when the
boundary line BL which defines the display area AA and
the non-display area NA is disposed an oblique direction,
an area of the non-display area NA where an anti-static
element or signal lines are disposed is limited.
[0055] In contrast, referring to FIG. 4, in the display
device 100 according to the exemplary embodiment of
the present disclosure, pixels disposed at the outermost
periphery, that is, in the non-display area NA, for exam-
ple, the first-first pixel P11 and the second-first pixel P21
are disposed to have different areas from the pixels dis-
posed in the display area AA. Therefore, an area in the
non-display area NA where the driving elements are dis-
posed may be increased. That is, it is understood that a
first width NAW1 of the non-display area NA of the first
row of the display device 100 according to the exemplary
embodiment of the present disclosure illustrated in FIG.
4 is larger than a first width NAW11 of the non-display
area NA of the first row of the general display device
illustrated in FIG. 6.
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[0056] Further, in the display device 100 according to
the exemplary embodiment of the present disclosure, the
pixels disposed in the non-display area NA have a differ-
ent area from that of the pixels disposed in the display
area AA so that the upper area and the lower area have
different widths. In this case, the auxiliary pixel driving
electrode which has a different length or a different shape
from that of the pixel electrode and the common electrode
disposed in the pixel is disposed in the area having a
larger width so that the opening area OP may be opti-
mized. That is, the opening area OP of the general display
device illustrated in FIG. 6 has the same area as the
display area AA. In contrast, the opening area OP of the
display device 100 according to the exemplary embodi-
ment of the present disclosure illustrated in FIG. 4 may
be disposed to be broader than the display area AA.
Therefore, as compared with the general display device
illustrated in FIG. 6, the display device 100 according to
the exemplary embodiment of the present disclosure may
ensure a larger opening area OP.
[0057] Further, in the display device 100 according to
the exemplary embodiment of the present disclosure, the
pixel disposed in the non-display area NA has a different
area from the pixel disposed in the display area AA so
that the upper area and the lower area may have different
widths. By doing this, in order to optimize the arrange-
ment of the pixel electrodes and the common electrodes,
the bent portion of the data line disposed in the non-
display area NA and the bent portion of the data line
disposed in the display area AA are disposed in different
positions, so that even though upper and lower widths of
the pixels disposed in the non-display area NA, that is,
the areas are different, the pixel electrodes PE and the
common electrodes CE may be optimized to be dis-
posed.
[0058] The exemplary embodiments of the present dis-
closure can also be described as follows:
[0059] According to an aspect of the present disclo-
sure, a display device may comprise a substrate which
includes a display area including a first pixel and a non-
display area including a second pixel, a first data line
which is disposed on the substrate and applies a data
signal to the first pixel, a second data line which is dis-
posed on the substrate and applies a data signal to the
second pixel and a gate line which is disposed on the
substrate and applies gate signals to the first pixel and
the second pixel at the same timing, wherein the first
pixel and the second pixel have different area from each
other.
[0060] The first pixel and the second pixel may include
a plurality of pixel electrodes and a plurality of common
electrodes, and the plurality of pixel electrodes and the
plurality of common electrodes disposed in the second
pixel may have different lengths and shapes from the
plurality of pixel electrodes and the plurality of common
electrodes disposed in the first pixel.
[0061] The first data line may include at least one first
bent portion and the second data line may include at least

one second bent portion, and the first bent portion and
the second bent portion are bent in different positions.
[0062] The first bent portion may be disposed to be
lower than the second bent portion.
[0063] The second pixel may include a first area and
a second area defined with respect to the first bent portion
and the width of the first area and the width of the second
area are different from each other.
[0064] The plurality of pixel electrodes and the plurality
of common electrodes disposed in the second pixel which
have different lengths and shapes from the plurality of
pixel electrodes and the plurality of common electrodes
disposed in the first pixel may be disposed in an area
having a larger width among the first area and the second
area of the second pixel. For example, if the first area of
the second pixel has a larger width than the second area
of the second pixel, the plurality of pixel electrodes and
the plurality of common electrodes disposed in the sec-
ond pixel may be disposed in the first area of the second
pixel.
[0065] The display device may further include a bound-
ary line which defines the display area and the non-dis-
play area on the substrate, wherein the boundary line
extends in an oblique direction.
[0066] According to another aspect of the present dis-
closure, a display device may comprise a substrate in
which a boundary line defining a display area and a non-
display area surrounding the display area, a first pixel in
the display area, a bent portion defined at a center portion
of the first pixel and a second pixel in the non-display
area, wherein the second pixel includes an upper area
and a lower area which are defined with respect to the
bent portion and the upper area and the lower area of
the second pixel have different widths.
[0067] The second pixel may include a plurality of pixel
driving electrodes for driving the pixel and the number of
the pixel driving electrodes disposed in the upper area
of the second pixel may be different from the number of
pixel driving electrodes disposed in the lower area of the
second pixel.
[0068] The plurality of pixel driving electrodes may in-
clude a main pixel driving electrode and an auxiliary pixel
driving electrode.
[0069] The auxiliary pixel driving electrode may be dis-
posed in an area which is larger than the other area,
among the upper area and the lower area of the second
pixel. For example, if the upper area of the second pixel
is larger than the lower area of the second pixel, the aux-
iliary pixel driving electrode may be disposed in the upper
area of the second pixel.
[0070] The display device may further comprise a third
pixel which overlaps the boundary line, wherein the third
pixel is disposed between the first pixel and the second
pixel.
[0071] The third pixel may have a different area from
areas of the first pixel and the second pixel.
[0072] The third pixel may include an upper area and
a lower area which are defined with respect to the bent
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portion and the upper area and the lower area of the third
pixel have different widths.
[0073] The second pixel may include an area from
which some of a plurality of pixel driving electrodes dis-
posed in the second pixel are removed.
[0074] Although the aspects of the present disclosure
have been described in detail with reference to the ac-
companying drawings, it is to be understood that the
present disclosure is not limited to those described as-
pects and various changes and modifications may be
made without departing from the scope of the present
disclosure. Therefore, the aspects disclosed in the
present disclosure are not intended to limit the technical
scope of the present disclosure, but to illustrate them.
Thus, the technical scope of the present disclosure is not
limited by these aspects. It should be understood that
the above-described aspects are merely illustrative in all
aspects and not restrictive. The scope of the present dis-
closure should be construed only by the appended
claims.

Claims

1. A display device, comprising:

a substrate (SUB) which includes a display area
(AA) including a first pixel and a non-display area
(NA) including a second pixel;
a first data line which is disposed on the sub-
strate (SUB) and configured to apply a data sig-
nal to the first pixel;
a second data line which is disposed on the sub-
strate (SUB) and configured to apply a data sig-
nal to the second pixel; and
a gate line which is disposed on the substrate
(SUB) and configured to apply gate signals to
the first pixel and the second pixel at the same
timing,
wherein the first pixel and the second pixel have
different area from each other.

2. The display device according to claim 1, wherein
the first pixel and the second pixel include a plurality
of pixel electrodes (PE) and a plurality of common
electrodes (CE), and
the plurality of pixel electrodes (PE) and the plurality
of common electrodes (CE) disposed in the second
pixel have different lengths and shapes from the plu-
rality of pixel electrodes (PE) and the plurality of com-
mon electrodes (CE) disposed in the first pixel.

3. The display device according to claim 2, wherein the
first data line includes at least one first bent portion
and the second data line includes at least one second
bent portion, and the first bent portion and the second
bent portion are bent in different positions.

4. The display device according to claim 3, wherein the
first bent portion is disposed to be lower than the
second bent portion.

5. The display device according to claim 3 or 4, wherein
the second pixel includes a first area and a second
area defined with respect to the first bent portion and
the width of the first area and the width of the second
area are different from each other.

6. The display device according to claim 5, wherein the
plurality of pixel electrodes (PE) and the plurality of
common electrodes (CE) disposed in the second pix-
el which have different lengths and shapes from the
plurality of pixel electrodes (PE) and the plurality of
common electrodes (CE) disposed in the first pixel
are disposed in an area having a larger width among
the first area and the second area of the second pixel.

7. The display device according to any one of claims 1
to 6, further comprising: a boundary line (BL) which
defines the display area (AA) and the non-display
area (NA) on the substrate (SUB), wherein the
boundary line (BL) extends in an oblique direction.

8. A display device, comprising:

a substrate (SUB) in which a boundary line (BL)
defining a display area (AA) and a non-display
area (NA) surrounding the display area (AA) is
provided;
a first pixel in the display area (AA);
a bent portion (MBP) defined at a center portion
of the first pixel; and
a second pixel in the non-display area (NA),
wherein the second pixel includes an upper area
(UPA) and a lower area (BPA) which are defined
with respect to the bent portion (MBP) and the
upper area (UPA) and the lower area (BPA) of
the second pixel have different widths.

9. The display device according to claim 8, wherein the
second pixel comprises a plurality of pixel driving
electrodes for driving the pixel and
the number of the pixel driving electrodes disposed
in the upper area (UPA) of the second pixel is differ-
ent from the number of pixel driving electrodes dis-
posed in the lower area (BPA) of the second pixel.

10. The display device according to claim 9, wherein the
plurality of pixel driving electrodes includes a main
pixel driving electrode (MPDE) and an auxiliary pixel
driving electrode (APDE).

11. The display device according to claim 10, wherein
the auxiliary pixel driving electrode (APDE) is dis-
posed in an area which is larger than the other,
among the upper area (UPA) and the lower area
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(BPA) of the second pixel.

12. The display device according to any one of claims 8
to 11, further comprising:

a third pixel which overlaps the boundary line
(BL), wherein the third pixel is disposed between
the first pixel and the second pixel.

13. The display device according to claim 12, wherein
the third pixel has a different area from areas of the
first pixel and the second pixel.

14. The display device according to claim 13, wherein
the third pixel includes an upper area (UPA) and a
lower area (BPA) which are defined with respect to
the bent portion (MBP) and the upper area (UPA)
and the lower area (BPA) of the third pixel have dif-
ferent widths.

15. The display device according to any one of claims 8
to 14, wherein the second pixel includes an area from
which some of a plurality of pixel driving electrodes
disposed in the second pixel are removed.
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