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DISPLAY DEVICE

[0001] This application claims priority to Korean Patent
Application No. 10-2019-0076537, filed on Jun. 26, 2019,
and all the benefits accruing therefrom under 35 U.S.C. §
119, the content of which in its entirety is herein incorpo-
rated by reference.

BACKGROUND
(1) Field
[0002] The disclosure relates to a display device.
(2) Description of the Related Art
[0003] A display device may include a display panel that

includes pixels for displaying an image. The display device
may further include a sensor that senses proximity of an
object, ambient brightness, and the like, and the sensor may
be located around the display panel. The display device may
include a sensor disposed in a bezel area (an area surround-
ing the screen), and an object may be recognized by the
sensor.

SUMMARY

[0004] Reducing the bezel area of a display device may
increase the screen-to-body ratio of the display device, that
is, the ratio of the screen to the front of the display device.
The screen ratio reflects the level of technology of the
display device, and simultaneously plays an important role
in the consumer’s choice of product. However, as it is
difficult to dispose the sensor to the bezel area when reduc-
ing the bezel area of the display device, so it is desired to
develop a technology for arranging and sensing of the sensor
in a narrow area.

[0005] Exemplary embodiments have been made to
increase transmittance of a display area corresponding to an
optical member in a display having functions other than
image displaying. In a part of the display area, transmittance
with respect to light of a specific wavelength is increased to
enhance sensing sensitivity of the optical member.

[0006] In an exemplary embodiment, a display device
includes: a substrate including a first display area and a
second display area; a signal line which overlaps the first
display area and the second display area; and a common
electrode which overlaps the first display areca and the
second display area, where the first display area includes a
first pixel area, the second display area includes a second
pixel area and a transmitting area, the transmitting area
includes a first transmitting area and a second transmitting
area, which have different transmittances from each other,
the common electrode overlaps the first pixel area, the
second pixel area and the second transmitting area, and in
the second transmitting area, at least a part of the signal line
and the common electrode overlap each other.

[0007] In an exemplary embodiment, the common elec-
trode may include: a first area overlapping at least one of the
first pixel area and the second pixel area; a second area
overlapping the first transmitting area; and a third area
disposed between the first area and the second area, and
overlapping the second transmitting area.

[0008] In an exemplary embodiment, a thickness of a
portion of the common electrode corresponding to the third
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area may be about 10% to about 90% of a thickness of a
portion of the common electrode corresponding to the first
area.

[0009] In an exemplary embodiment, the third area may
surround edges of the first transmitting area.

[0010] In an exemplary embodiment, an opening may be
defined through the common electrode to overlap the first
transmitting area.

[0011] In an exemplary embodiment, the signal line may
include a scan line and a light emission control line which
extend along a first direction, and at least a part of the scan
line and the light emission control line may overlap the third
area.

[0012] In an exemplary embodiment, at least a part of the
scan line and the light emission control line may alternately
overlap the first area and the third area.

[0013] Inanexemplary embodiment, the second pixel area
and the transmitting area may be alternately arranged along
the first direction, and at least a part of the scan line and the
light emission control line may extend to overlap the second
transmitting area while crossing the second pixel area.
[0014] In an exemplary embodiment, the signal line may
include a data line and a driving voltage line which extend
along a second direction different from the first direction,
and, at least a part of the data line and the driving voltage
line may overlap the third area.

[0015] In an exemplary embodiment, at least a part of the
data line and the driving voltage line may alternately overlap
the first area and the third area.

[0016] Inanexemplary embodiment, the second pixel area
and the transmitting area may be alternately arranged along
the second direction, and at least a part of the data line and
the driving voltage line may extend to overlap the second
transmitting area, while crossing the second pixel area.
[0017] Inanexemplary embodiment, each of the first pixel
area and the second pixel area may include: a first pixel
which displays a first color; a second pixel which displays a
second color different from the first color; and a third pixel
which displays a third color different from the first color and
the second color.

[0018] Inanexemplary embodiment, each of the first pixel
area and the second pixel area may include: at least two first
pixels; at least four second pixels; and at least two third
pixels.

[0019] In an exemplary embodiment, at least two of the
first pixel, the second pixel, and the third pixel may be
different from each other in size.

[0020] In an exemplary embodiment, the common elec-
trode overlapping the first display area may have a continu-
ous shape.

[0021] In an exemplary embodiment, a plane size of the
transmitting area and a plane size of the second pixel area
may be substantially the same as each other.

[0022] In an exemplary embodiment, a display device
includes: a substrate including a first display area and a
second display area; a signal line which overlaps the first
display area and the second display area; a common elec-
trode which overlaps the first display area and the second
display area; and an optical member that overlaps the second
display area, where the first display area includes a first pixel
area, the second display area includes a second pixel area
and a transmitting area, the transmitting area includes a first
transmitting area and a second transmitting area, which have
different transmittances from each other, an opening is
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defined through the common electrode includes to overlap
the first transmitting area, and the common electrode over-
laps the second transmitting area, and at least a part of the
signal line and the common electrode overlap in the second
transmitting area.

[0023] According to exemplary embodiments, transmit-
tance of the display area corresponding to the optical mem-
ber may be increased in a display device having a function
other than image display. In some display areas, sensitivity
of the optical member may be improved by increasing
transmittance for light at specific wavelengths.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] The above and other features of the invention will
become more apparent by describing in more detail embodi-
ments thereof with reference to the attached drawings, in
which:

[0025] FIG. 1, FIG. 2, and FIG. 3 are schematic plan views
that respectively show display areas of display devices
according to exemplary embodiments;

[0026] FIG. 4 is a schematic cross-sectional view of a
display device according to an exemplary embodiment;
[0027] FIG. 5 schematically shows a first display area and
a second display area according to the exemplary embodi-
ment;

[0028] FIG. 6 schematically shows a first pixel area, a
second pixel area, and a transmitting area;

[0029] FIG. 7 is a cross-sectional view of FIG. 6, taken
along line VII-VII';

[0030] FIG. 8 and FIG. 9 schematically show a method of
manufacturing a common electrode according to an exem-
plary embodiment;

[0031] FIG. 10 schematically shows a data line and a
driving voltage line disposed in a display area according to
an exemplary embodiment;

[0032] FIG. 11 schematically shows a scan line and a light
emission control line that are located in the display area
according to the exemplary embodiment;

[0033] FIG. 12 schematically shows a plurality of second
pixel areas corresponding to an n-th row and a plurality of
second pixel areas corresponding to an (n+1)-th row;
[0034] FIG. 13 schematically shows a common electrode
combined the exemplary embodiment of FIG. 12.

[0035] FIG. 14 shows an exemplary modification of FIG.
13;
[0036] FIG. 15, FIG. 16, FIG. 17, FIG. 18, FIG. 19 and

FIG. 20 respectively show pixel areas of display devices
according to exemplary embodiments;

[0037] FIG. 21 is a circuit diagram of a pixel of a display
device according to an exemplary embodiment;

[0038] FIG. 22 is a top plan view of a plurality of pixels
included in the display device according to an exemplary
embodiment; and

[0039] FIG. 23 is a cross-sectional view of FIG. 22, taken
along line Va-Vb.

DETAILED DESCRIPTION

[0040] The invention now will be described more fully
hereinafter with reference to the accompanying drawings, in
which various embodiments are shown. This invention may,
however, be embodied in many different forms, and should
not be construed as limited to the embodiments set forth
herein. Rather, these embodiments are provided so that this
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disclosure will be thorough and complete, and will fully
convey the scope of the invention to those skilled in the art.
[0041] The drawings and description are to be regarded as
illustrative in nature and not restrictive. Like reference
numerals designate like elements throughout the specifica-
tion.

[0042] In addition, the size and thickness of each configu-
ration shown in the drawings are arbitrarily shown for better
understanding and ease of description, but the present inven-
tion is not limited thereto. In the drawings, the thickness of
layers, films, panels, regions, etc., are exaggerated for clar-
ity. In addition, in the drawings, the thickness of some layers
and regions is exaggerated for better understanding and ease
of description.

[0043] It will be understood that when an element such as
a layer, film, region, or substrate is referred to as being “on”
another element, it can be directly on the other element or
intervening elements may also be present. In contrast, when
an element is referred to as being “directly on” another
element, there are no intervening elements present. The
word “on” or “above” means positioned on or below the
object portion, and does not necessarily mean positioned on
the upper side of the object portion based on a gravitational
direction.

[0044] The terminology used herein is for the purpose of
describing particular embodiments only and is not intended
to be limiting. As used herein, the singular forms “a,” “an,”
and “the” are intended to include the plural forms, including
“at least one,” unless the content clearly indicates otherwise.
“Or” means “and/or.” As used herein, the term “and/or”
includes any and all combinations of one or more of the
associated listed items. As used herein, the phrase “at least
one of” moditying listed items includes any and all combi-
nations of one or more of the listed items. It will be further
understood that the terms “comprises” and/or “comprising,”
or “includes” and/or “including” when used in this specifi-
cation, specify the presence of stated features, regions,
integers, steps, operations, elements, and/or components, but
do not preclude the presence or addition of one or more other
features, regions, integers, steps, operations, elements, com-
ponents, and/or groups thereof.

[0045] In addition, in this specification, the phrase “on a
plane” means viewing a target portion from the top, and the
phrase “on a cross-section” means viewing a cross-section
formed by vertically cutting a target portion from the side.
[0046] “About” or “approximately” as used herein is
inclusive of the stated value and means within an acceptable
range of deviation for the particular value as determined by
one of ordinary skill in the art, considering the measurement
in question and the error associated with measurement of the
particular quantity (i.e., the limitations of the measurement
system).

[0047] 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 belongs. It will be further
understood that terms, such as those defined in commonly
used dictionaries, should be interpreted as having a meaning
that is consistent with their meaning in the context of the
relevant art and the present disclosure, and will not be
interpreted in an idealized or overly formal sense unless
expressly so defined herein.

[0048] Exemplary embodiments are described herein with
reference to cross section illustrations that are schematic
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illustrations of idealized embodiments. 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, embodiments described herein should not
be construed as limited to the particular shapes of regions as
illustrated herein but are to include deviations in shapes that
result, for example, from manufacturing. For example, a
region illustrated or described as flat may, typically, have
rough and/or nonlinear features. Moreover, sharp angles that
are illustrated may be rounded. Thus, the regions illustrated
in the figures are schematic in nature and their shapes are not
intended to illustrate the precise shape of a region and are
not intended to limit the scope of the present claims.
[0049] Herein, “in a plan view (also referred to as on a
plane)” implies a view of a plane that is parallel with two
directions crossing each other (e.g., a first direction DR1 and
a second direction DR2), and “in a cross-sectional view”
implies a view of a plane cut along a direction (e.g., a third
direction) that is perpendicular to a plane parallel with the
first direction DR1 and the second direction DR2. In addi-
tion, when two constituent elements overlap each other, it
implies that the two constituent elements overlap in the third
direction DR3 (e.g., a direction perpendicular to a top
surface of a substrate or a thickness direction of the sub-
strate) unless otherwise stated.

[0050] Hereinafter, exemplary embodiments of the inven-
tion will be described in detail with reference to the accom-
panying drawings.

[0051] Hereinafter, an exemplary embodiment of a display
device will be described in detail with reference to FIG. 1 to
FIG. 4.

[0052] FIG. 1, FIG. 2, and FIG. 3 are plan views that show
display areas of display devices respectively according to
exemplary embodiments, and FIG. 4 is a schematic cross-
sectional view of a display device according to an exemplary
embodiment.

[0053] Referring to FIG. 1, an exemplary embodiment of
a display device 1000a may include a first display area DA1,
which is an area where an image is displayed, and a second
display area DA2, which may display an image and have
other functions.

[0054] The second display area DA2 may be surrounded
by the first display area DA1, and may be disposed at a
periphery of one side of the display device 1000q in a plan
view. In a plan view, the first display area DA1 may be
disposed between the second display area DA2 and edges of
the display device 1000a. That is, with reference to the
second direction DR2, at least one pixel rows included in the
first display area DA1 may be disposed on a pixel row that
is disposed at an outermost side of the second display area
DA2.

[0055] In an exemplary embodiment, the second display
area DA2 may be disposed at a periphery of an upper end of
the display device 1000q, and may have a planar shape
extending in a first direction DR1 along most of the upper
edge of the display device 1000a.

[0056] Insuch an embodiment, an optical member may be
disposed in the second display area DA2, and the optical
member will be described hereinafter.

[0057] In an exemplary embodiment, the optical may
include an infrared sensor. The infrared sensor may receive
light of an infrared ray wavelength, and receive light
reflected by an object. The display device calculates a
distance between the display device and the object based on
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intensity of reflected light, and may not display an image if
the distance is within a predetermined distance.

[0058] In an exemplary embodiment, the optical member
may include an illuminance sensor. The illumination sensor
may measure the illumination around the display device, and
the display device may adjust brightness of a screen based
on the measured illumination.

[0059] Alternatively, the display device may include an
optical member having other various functions without
being limited those described above.

[0060] In such an embodiment, light of a specific wave-
length may be incident more on or emitted more from the
second display area DAZ2 than the first display area DA1. In
the second display area DA2, a ratio of an area where an
image is displayed, that is, an area occupied by a pixel area,
may be smaller than a ratio of an area occupied by a pixel
area in the first display area DAI.

[0061] Resolution of the second display area DA2 may be
lower than that of the first display area DA1. In such an
embodiment, an average number of pixels (i.e., the number
of the pixels in a unit area) included in the second display
area DA2 may be smaller than an average number of pixels
included in the first display area DA1. However, since the
pixel area and the light transmitting area are regularly
alternately arranged in the second display area DA2, the
displayed image in the second display area DA2 may not be
deteriorated.

[0062] Referring to FIG. 2, in an alternative exemplary
embodiment, the second display area DA2 is substantially
the same as that in the exemplary embodiment shown in
FIG. 1, except that the first display area DA1 may not be
positioned around at least one side of the second display area
DA2. In a plan view, one edge of the second display area
DA2 may match one edge of a display device 10005. In one
exemplary embodiment, for example, when the second
display area DA2 is disposed at the periphery of an upper
edge of the display device 10005, the first display areca DA1
may not be disposed above the second display area DA2.
The outermost pixel row included in the second display area
DA2 may be the outermost pixel row of a pixel area, which
corresponds to the combination of the first display area DA1
and the second display area DA2 with reference to a second
direction DR2.

[0063] Referring to FIG. 3, in another alternative exem-
plary embodiment, a second display area DA2 is substan-
tially the same as the exemplary embodiment shown in FIG.
2, except that the second display area DA2 is disposed
adjacent to a corner edge of a display device 1000c¢ or at a
periphery of the corner edge of the display device 1000c. In
a plan view, one edge of the second display area DA2 may
match one corner edge of the display device 1000c. In one
exemplary embodiment, for example, where the second
display area DA2 is disposed at the periphery of an upper
corner of the display device 1000c¢, one edge of the second
display area DA2 may match one corner edge at an upper
side of the display device 1000c.

[0064] Insuch embodiments, the second display area DA2
may be located at various positions in the display area of the
display device and may have various flat shapes. In another
alternative exemplary embodiment, although not illustrated,
the second display area DA2 may have a circular planar
shape located at the periphery of the upper edge of the
display device.
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[0065] Referring to FIG. 4, an exemplary embodiment of
a display panel 30 included in a display device 1000 may
include a substrate 10 and an encapsulation substrate 20,
which are disposed between in the above-described first
display area DA1 and second display area DA2. The sub-
strate 10 may be continuously formed in the first display area
DA1 and the second display area DA2, and no removed
portion may exist. A sealant 310 may be further disposed
between the substrate 10 and the encapsulation substrate 20
at an edge of the display panel 30.

[0066] A plurality of first pixel areas PA1 may be disposed
in the first display area DA1. A plurality of second pixel
areas PA2 and a plurality of transmitting areas TA may be
disposed in the second display area DA2. The first pixel area
PA1, the second pixel area PA2, and the transmitting area TA
will be described later in greater detail with reference to
FIG. 5.

[0067] In an exemplary embodiment, the display device
1000 may include the display panel 30 and an optical
member 500 disposed behind the display panel 30, and light
of a wavelength used by the optical member 500 may pass
through the second display area DA2 with higher transmit-
tance than in the above-described first display area DAL.
The optical member 500 may be include a camera, a flash,
a sensor, or the like.

[0068] The optical member 500 emits light in a predeter-
mined wavelength range toward an object 600 disposed near
the display panel 30, or may receive light reflected from the
object 600. Light of such a predetermined wavelength may
be light at a wavelength that can be processed by the optical
member 500, and may be light at wavelengths other than a
visible light region, which is the light of the image displayed
by the pixel PX. The light of the predetermined wavelength
may pass the transmitting area TA disposed in the second
display area DA2. In an exemplary embodiment, where the
optical member 500 is an infrared camera, the light of the
predetermined wavelength may be light of about 900 nano-
meters (nm) to about 1000 nm which is an infrared wave-
length.

[0069] The optical member 500 may be disposed corre-
sponding to the entire portion of the second display area
DAZ2 in a plan view, or may be disposed corresponding to
only a part of the second display area DA2. In one exem-
plary embodiment, for example, the optical member 500
may be disposed corresponding to a part of the second
display area DA2 as shown in FIG. 4.

[0070] Hereinafter, a first display area DA1 and a second
display area DA2 of a display device according to an
exemplary embodiment will be described in detail with
reference to FIG. 5 to FIG. 9, together with the above-
described drawings.

[0071] FIG. 5 schematically illustrates a first display area
and a second display area according to an exemplary
embodiment, FIG. 6 schematically illustrates the first pixel
area, the second pixel area, and a transmitting area, FIG. 7
is a cross-sectional view of FIG. 6, taken along line VII-VII',
and FIG. 8 and FIG. 9 schematically illustrate a method of
manufacturing a common electrode according to an exem-
plary embodiment.

[0072] In an exemplary embodiment, referring to FIG. 5,
a first display area DA1 includes a plurality of first pixel
areas PA1, and a second display area DA2 includes a
plurality of second pixel areas PA2 and a plurality of
transmitting areas TA. One first pixel area PA1 and one
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second pixel area PA2 may have a same size as each other
or may have different sizes from each other.

[0073] The second display area DA2 may include the
second pixel area PA2 and the transmitting area TA, and the
transmitting area TA may have higher transmittance with
respect to light of a specific wavelength (e.g., light of an
infrared ray wavelength) than the second pixel area PA2. No
pixel is disposed in the transmitting area TA such that light
of'an image to be displayed may not be displayed or emitted
from the transmitting area TA. Here, the pixel may be a unit
area where light of an image is emitted.

[0074] The plurality of first pixel areas PA1 in the first
display area DA1 may be arranged in a matrix form along a
first direction DR1 and a second direction DR2, which are
different from each other. In the second display area DA2,
the plurality of second pixel areas PA2 and the plurality of
transmitting areas TA may be arranged in a matrix form. In
an exemplary embodiment, for uniform distribution of the
second pixel areas PA2 and the transmitting areas TA, the
second pixel areas PA2 and the transmitting areas TA may be
arranged in a checkerboard pattern. In such an embodiment,
transmitting areas TA are adjacent to each other in the first
direction DR1 and the second direction DR2 at the periphery
of one second pixel area PA2, and second pixel areas PA2
may be adjacent to each other in the first direction DR1 and
the second direction DR2 at the periphery of one transmit-
ting area TA. One second pixel area PA2 and one transmit-
ting area TA may have a same size as each other or may have
different sizes from each other. The transmitting areas TA
may have a same size as each other or may have different
sizes from each other. The arrangement and the size of the
second pixel area PA2 and the transmitting area TA may be
modified in various ways.

[0075] In the second display area DA2, the light transmit-
ting area TA and the second pixel area PA2 are arranged in
a regular layout so that an image can be displayed as in the
second display area DA2, and other functions such as
infrared sensing and illumination sensing other than image
display may be carried by using the above-described optical
member.

[0076] In an exemplary embodiment, referring to FIG. 6
and FIG. 7, each of the first pixel area PA1 and the second
pixel area PA2 may include a plurality of pixels R, G, and
B. In an exemplary embodiment, the pixel has a configura-
tion including a pixel circuit portion and a pixel light
emission portion, and referring to a cross-section described
with reference to FIG. 23, the pixel circuit unit may include
a plurality of wire and conductive layers disposed between
the substrate 110 and the pixel electrode 191a, and the pixel
light emission portion may include a pixel electrode and an
emission layer.

[0077] The first pixel area PA1 and the second pixel area
PA2 may each include at least one of a first pixel R that
displays a first color, a second pixel G that displays a second
color, and a third pixel B that displays a third color.
According to an exemplary embodiment, the first pixel area
PA1 and second pixel area PA2 each may include a first pixel
R, a second pixel G, and a third pixel B. In such an
embodiment, the first pixel area PA1 and the second pixel
area PA2 may each include at least two first pixels R, at least
four second pixels G, and at least two third pixels B. Each
transmitting area TA may have a size that corresponds to
eight pixels, but not being limited thereto.
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[0078] The plurality of pixels R, G, and B included in one
pixel row of the pixel areas PA1 and PA2 may be iteratively
arranged in the order of the third pixel B, the second pixel
G, the first pixel R, and the second pixel G, or in the order
of'the first pixel R, the second pixel G, the third pixel B, and
the second pixel G, along the first direction DR1. The
invention is not limited thereto, and the layouts of the pixels
R, G, and B included in one pixel row may be variously
modified.

[0079] In an exemplary embodiment, each of the trans-
mitting areas TA may include a first transmitting area TA1
and a second transmitting area TA2. The second transmitting
area TA2 may have a shape surrounding the first transmitting
area TA1 on a plane.

[0080] The first transmitting area TA1 and the second
transmitting area TA2 may have different transmittances
from each other with respect to light of a specific wave-
length. In one exemplary embodiment, for example, light
transmittance of the first transmitting area TA1 may be
greater than that of the second transmitting area TA2. A
common electrode 270 may not overlap the first transmitting
area TA1 on a plane, and a part of the common electrode 270
and a part of a signal line may be disposed in the second
transmitting area TA2, such that light transmittance of the
first transmitting area TA1 is greater than that of the second
transmitting area TA2. In such an embodiment where a part
of'the common electrode 270 and a part of a signal line may
be disposed in the second transmitting area TA2, the second
transmitting area TA2 may have greater transmittance than
that of each of the first pixel area PA1 and the second pixel
area PA2, and may substantially transmit some light.
[0081] In such an embodiment, the common electrode 270
may be disposed in the first display area DA1 and the second
display area DA2 of the display device. A portion of the
common electrode overlapping the first display area DA1
and a portion of the common electrode overlapping the
second display area DA2 may be connected to define a
single electrode or integrally formed as a single unitary unit,
and thus may transmit a constant common voltage.

[0082] The common electrode 270 disposed in the first
display area DA1 may be continuously formed as a single
electrode without a cutout, an opening, a pattern, and the
like.

[0083] A plurality of openings 275 is defined through the
portion of the common electrode 270 disposed in the second
display area DA2. In a plan view, the plurality of openings
275 may overlap a part of the transmitting areas TA, for
example, the first transmitting area TA1.

[0084] In an exemplary embodiment, as shown in FIGS. 6
and 7, the common electrode 270 may include a first region
R1 overlapping the first pixel area PA1 and the second pixel
area PA2, a second region R2 overlapping the first trans-
mitting area TA1, and a third region R3 disposed between
the first region R1 and the second region R2, and overlap-
ping the second transmitting area TA2. The second region
R2 may be a region that overlaps the openings 275 defined
in the common electrode 270. The third region R3 may be
disposed along an edge of the first transmitting area TA1.
[0085] In the first region R1, the common electrode 270
may have a substantially constant predetermined thickness.
The common electrode 270 in the second region R2 may
have a shape that is partially removed, and the second
regions R2 may overlap the openings 275 of the common
electrodes 270. In the third regions R3, the common elec-
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trode 270 may have a thickness of about 10% to about 90%
of the thickness thereof in the first region R1.

[0086] In an exemplary embodiment, the common elec-
trode 270 may have a planar shape that substantially corre-
sponds to the first region R1 and the third regions R3. In
such an embodiment, the first region R1 and the third
regions

[0087] R3 may be connected with each other, and first
regions R1 disposed in different rows or different columns
may be connected with each other by the third regions R3.
[0088] In such an embodiment, the openings 275 overlap-
ping the first transmitting areas TA1 are defined through the
common electrode 270, and thus the common electrode 270
may have a shape that is partially removed in the first
transmitting area TA1. Thus, transmittance with respect to
light (e.g., light of an infrared ray wavelength) of a specific
wavelength in the transmitting area TA may become greater
than transmittance in the first pixel area PA1 and in the
second pixel area PA2. Accordingly, light emitted from the
optical member or incident on the optical member disposed
at a rear side of the display panel transmits through the
display panel with high transmittance in the transmitting
areas TA, and accordingly, a recognition rate, sensing accu-
racy, etc. of the object to be recognized by the optical
member may be increased.

[0089] In such an embodiment, the common electrode 270
may be partially removed in an area overlapping the second
display area DA2, and thus may have an area that is reduced
to the area of the common electrode 270 that overlaps the
entire second display area DA2. Accordingly, a signal delay
due to resistance-capacitance (“RC”) delay may be reduced.
[0090] Next, an exemplary embodiment of a method for
manufacturing the common electrode 270 described above
with reference to FIG. 6 and FIG. 7 will be described in
detail with reference to FIG. 8 and FIG. 9.

[0091] In an exemplary embodiment, as shown in FIG. 8,
a part of the common electrode 270 is deposited on a
substrate by using a mask MASK. In such an embodiment,
a plurality of openings OP is defined in the mask MASK,
and parts of the common electrode 270 are formed in areas
corresponding to the openings OP.

[0092] In such an embodiment, the first regions R1 of the
common electrode 270 may be formed in the areas corre-
sponding to the openings OP, and the third region R3 of the
common electrode 270 may be formed along edges of each
opening OP.

[0093] Next, as shown in FIG. 9, the same mask MASK is
moved a predetermined distance in the first direction DR1
and a predetermined distance in the second direction DR2 to
deposit a portion of the common electrode 270 on the
substrate again.

[0094] In such an embodiment, as described above with
reference to FIG. 8, a first region R1 of the common
electrode 270 may be formed in a region corresponding to
the opening OP, and a third region R3 of the common
electrode 270 may be formed along an edge of the opening
OP.

[0095] The common electrode 270 described above with
reference to FIG. 7 may be formed by repeating such a
process a plurality of times. In such a process, the first region
R1 of the common electrode 270 is formed in the region
overlapping the opening OP of the mask MASK, the second
region R2 of the common electrode 270 is formed in the
region not overlapping the opening OP, and the third region
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R3 may be formed in between the first region R1 and the
second region R2. The third region R3 may be an edge
region surrounding the opening OP, and may be a shadow
region having a thickness of about 10% to 90% of the
thickness of the common electrode 270 formed in the first
region R1.

[0096] According to an exemplary embodiment, adjacent
third regions R3 may overlap each other. Therefore, first
regions R1 located in different rows or columns may also be
connected to each other by the third region R3, and may
receive a same voltage as each other.

[0097] Next, referring to FIG. 10, an exemplary embodi-
ment of a display device will be described. FIG. 10 sche-
matically shows a data line and a driving voltage line
disposed in a display area according to an exemplary
embodiment.

[0098] Referring to FIG. 10, an exemplary embodiment of
a display device may include a plurality of transmitting areas
TA, a second pixel area PA2, and a first pixel area PA1,
which form one column. In one exemplary embodiment, for
example, a transmitting area TA, a second pixel area PA, a
transmitting area TA, and a plurality of pixel areas PA1 may
be sequentially arranged in an n-th column located in the left
side in FIG. 10. In such an embodiment, a second pixel area
PA2, a transmitting area TA, a second pixel area PA2, and a
plurality of first pixel arcas PA1 may be sequentially
arranged in an (n+1)-th column located in the right side in
FIG. 10.

[0099] Each of the pixels R, G, and B included in the first
pixel area PA1 and the second pixel area PA2 may be
connected with a data line 171 and a driving voltage line 172
extending substantially in a second direction DR2. In such
an embodiment, at least a part of the data line 171 and at
least a part of the driving voltage line 172 passing through
the second transmitting area TA2 may overlap the third
region R3 included in the common electrode 270.

[0100] In an exemplary embodiment, a plurality of data
lines 171 and a plurality of driving voltage lines 172
connected with the first pixel area PA1 and the second pixel
area PA2 included in the n-th column will now be described.
The plurality of second pixel areas PA2 and the plurality of
first pixel areas PA1 disposed in the n-th column may
include a plurality of pixels R, G, and B that form an (n)-1
sub-column, an (n)-2 sub-column, an (n)-3 sub-column, and
an (n)-4 sub-column. Herein, the (n)-1 sub-column, the (n)-2
sub-column, the (n)-3 sub-column, and the (n)-4 sub-column
may mean first to fourth sub-columns of the (n)-th column,
respectively.

[0101] In the (n)-1 sub-column, the data line 171 and the
driving voltage line 172 extend while making a detour along
a second transmitting area T2 disposed at the left edge of the
transmitting area TA and overlapping a second pixel area
TA2 in the left side (not shown in the drawing), and then
may be sequentially connected with a third pixel B and a first
pixel R. In the (n)-1 sub-column, the data line 171 and the
driving voltage line 172 may further pass through the second
pixel area PA2 (not shown) disposed at the left edge of the
transmitting area TA, and then may be alternately connected
with a plurality of third pixels B and a plurality of first pixels
R included in the first pixel area PA1.

[0102] In the (n)-2 sub-column, the data line 171 and the
driving voltage line 172 make a detour along the second
transmitting area TA2 located at the left edge of the trans-
mitting area TA and are then connected with two second
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pixels G, and then may make a detour along the second
transmitting area TA2 located at the left edge of the trans-
mitting area TA. The data line 171 and the driving voltage
line 172 may further extend to be connected to a plurality of
second pixels G located in the (n)-2 sub-column in the first
pixel area PA1.

[0103] In the (n)-3 sub-column, the data line 171 and the
driving voltage line 172 make a detour along a second
transmitting area TA2 located at the right edge of the
transmitting area TA and are then connected with the first
pixel R and the third pixel B, and then may make a detour
again along the second transmitting area TA2 located at the
right edge of the transmitting area TA. The data line 171 and
the driving voltage line 172 may further extend to be
alternately connected with a plurality of first pixels R and a
plurality of third pixels B located in the (n)-3 sub-column.
[0104] In the (n)-4 sub-column, the data line 171 and the
driving voltage line 172 extend while overlapping the sec-
ond pixel area PA located at the right side while making a
detour along the second transmitting area TA2 located at the
right edge among the transmitting area TA, and then pass the
second pixels G and make a detour along the second
transmitting area TA2 located at the right edge among the
transmitting area TA and the second pixel area PA2 located
at the right side. The data line 171 and the driving voltage
line 172 may further extend to be connected with a plurality
of second pixels G located in the (n)-4 sub-column in the
first pixel area PA1.

[0105] In the plurality of second pixel area PA2 located in
the n-th column, a plurality of pixels R, G, and B included
in the second pixel area PA2 may be connected with a
plurality of data lines 171 and a plurality of driving voltage
lines 172. In such an embodiment, at least a part of the
plurality of data lines 171 may make a detour to overlap the
left area of the second transmitting area TA2, and other part
of the plurality of data lines 171 may make a detour to
overlap the right area of the second transmitting area TA2.
The other part of the plurality of data lines 171 may overlap
another second pixel area PA2 that is adjacent thereto.
[0106] Similarly, at least a part of the plurality of driving
voltage lines 172 may make a detour to be overlapped with
the left area of the second transmitting area TA2, and the
other part of the plurality of driving voltage lines 172 may
make a detour to overlap the right area of the second
transmitting area TA2. In such an embodiment, the other part
of the plurality of driving voltage lines 172 may overlap
another second pixel area PA2 adjacent thereto.

[0107] The data line 171 and the driving voltage line 172
that make a detour while overlapping the second transmit-
ting area TA2 may overlap a third area R3. In such an
embodiment, the data line 171 and the driving voltage line
172 overlapping the second display area PA1 may overlap a
first area R1 of the common electrode 270 when detouring.
The detouring data line 171 and driving voltage line 172
may overlap any one of the second transmitting area TA2
and the second display area PA2.

[0108] Next, a plurality of data lines 171 and a driving
voltage line 172 included in an (n+1)-th column will be
described. A plurality of second pixel areas PA2 and a
plurality of first pixel areas PA1 located in the (n+1)-th
column may include a plurality of pixels R, G, and B
corresponding to an (n+1)-1 sub-column, an (n+1)-2 sub-
column, an (n+1)-3 sub-column, and an (n+1)-4 sub-col-
umn. Here, the (n+1)-1 sub-column, the (n+1)-2 sub-col-
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umn, the (n+1)-3 sub-column, and the (n+1)-4 sub-column
may mean first to fourth sub-columns of the (n+1)-th col-
umn.

[0109] In the (n+1)-1 sub-column, the data line 171 and
the driving voltage line 172 may be connected with third
pixels B and first pixels R located in the (n+1)-1 sub-
column, and then may be connected again with the third
pixels B and the first pixels R after passing through a second
display area PA2 that is adjacent to the second transmitting
area TA2. The data line 171 and the driving voltage line 172
may further extend to be alternately connected with the
plurality of third pixels B and the plurality of first pixels R
located in the (n+1)-1 sub-column in the first pixel area PA1.
[0110] In the (n+1)-2 sub-column, the data line 171 and
the driving voltage line 172 may be connected with two
second pixels G, and then may be connected again with two
second pixels G after making a detour to overlap with the
second transmitting area TA2 in the left area of the trans-
mitting area TA. The data line 171 and the driving voltage
line 172 may further extend to be connected with a plurality
of second pixels G located in the (n+1)-2 sub-column in the
first pixel area PA1.

[0111] Inthe (n+1)-3 sub-column, the data line 171 and the
driving voltage line 172 pass through the first pixel R and the
third pixel B, and then may be connected with the first pixels
R and the third pixels B after making a detour to overlap the
right area of the second transmitting area TA2. The data line
171 and the driving voltage line 172 may further extend to
be alternately connected with the plurality of first pixels R
and the plurality of third pixels B located in the (n+1)-3
sub-column of the first pixel area PA1.

[0112] Next, in the (n+1)-4 sub-column, the data line 171
and the driving voltage line 172 make a detour to overlap a
second display area PA2 (not shown) in the right side of the
second transmitting area TA1 after passing through the
second pixels G, and then may be connected again with the
second pixels G. The data line 171 and the driving voltage
line 172 may further extend to be connected with the
plurality of second pixels G located in the (n+1)-4 sub-
column of the first pixel area PA1.

[0113] In the second pixel area PA2 located in the col-
umns, the plurality of pixels R, G, and B included in the
second pixel area PA2 may be connected with the plurality
of data lines 171 and the plurality of driving voltage lines
172. In such an embodiment, at least a part of the plurality
of data lines 171 may make a detour to overlap the left area
of the second transmitting area TA2, and another part of the
plurality of data lines 171 may make a detour to overlap the
right area of the second transmitting area TA2. In such an
embodiment, a part of the rest of the plurality of data lines
171 may make a detour to overlap a second display area PA2
that is adjacent thereto.

[0114] In an exemplary embodiment, at least a part of the
plurality of driving voltage lines 172 may make a detour to
overlap with the left area of the second transmitting area
TA2, and another part of the plurality of driving voltage lines
172 may make a detour to overlap the right area of the
second transmitting area TA2. In such an embodiment, a part
of the rest of the plurality of driving voltage lines 172 may
make a detour to overlap a second display area PA2 that is
adjacent thereto.

[0115] The data line 171 and the driving voltage line 172
making a detour along the second transmitting area TA2 may
overlap the third area R3 of the common electrode 270. In
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such an embodiment, the data line 171 and the driving
voltage line 172 making a detour along the second display
area PA2 may overlap the first area R1 of the common
electrode R1. That is, the data line 171 and the driving
voltage line 172, which make a detour, may overlap any one
of the second transmitting area TA2 and the second display
area PA2.

[0116] The data line 171 and the driving voltage line 172
connected with the plurality of pixels R, G, and B may
overlap the first area R1 and/or the third area R3 of the
common electrode 270. Specifically, the data line 171 and
the driving voltage line 172 overlapping the first pixel area
PA1 and the second pixel area PA2 may overlap the first area
R1 of the common electrode 270. The data line 171 and the
driving voltage line 172 overlapping the second transmitting
area TA2 may overlap the third area R3 of the common
electrode 270. In such an embodiment, the data line 171 and
the driving voltage line 172, which make a detour along the
edge of the first transmitting area TA1, may overlap the third
area R3 of the common electrode 270. The data line 171 and
the driving voltage line 172 overlapping the second trans-
mitting area TA2 may alternately overlap the first area R1
and the third area R3 of the common electrode 270. Accord-
ingly, an area occupied by signal lines in the transmitting
area TA may be reduced, thereby increasing light transmit-
tance of the transmitting area where the optical member is
located.

[0117] Next, an exemplary embodiment of the display
device will be described. FIG. 11 schematically shows a
scan line and a light emission control line that are located in
the display area according to an exemplary embodiment.
[0118] In a second pixel area PA2 and a transmitting area
PA corresponding to an n-th row, the second pixel area PA2
and the transmitting area TA may be alternately disposed
along a first direction DR1 from the left side. In an (n+1)-th
row, the second pixel area PA2 and the transmitting area TA
may be alternately disposed along the first direction DR1
from the left side.

[0119] The second pixel area PA2 located in the n-th row
may, for example, include a plurality of pixels R, G, and B,
which are arranged in two rows. A plurality of pixels R, G,
and B located in an (n)-1 sub-row may be a third pixel B, a
second pixel G, a first pixel R, and a second pixel G along
the first direction DR1. Here, the (n)-1 sub-row and the (n)-2
sub-row may mean first and second sub-rows of the n-th
row, respectively. A plurality of pixels R, G, and B located
in an (n)-2 sub-row may be a first pixel R, a second pixel G,
a third pixel B, and a second pixel G along the first direction
DR1. However, the arrangement of the pixels R, G and B is
not limited thereto, and may be variously modified.

[0120] The second pixel area PA2 may include a plurality
of signal lines extending along the first direction DR1. In
one exemplary embodiment, for example, the plurality of
signal lines may include a plurality of scan lines 151, 152,
and 154 and a light emission control line 153 extending
along the first direction DR1.

[0121] In the second pixel area PA2 located in the n-th
row, at least a part of the plurality of scan lines 152, 153, and
154 and the light emission control line 153 connected with
the plurality of pixels B, G, R, and G located in the (n)-1
sub-row may make a detour along an upper area of the
second transmitting area TA2 and then be connected again
with the plurality of pixels B, G, R, and G included in the
second pixel area PA2. In the second pixel area PA2 located
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in the n-th row, a part of the rest of the plurality of scan lines
152, 153, and 154 and the light emission control line 153
connected with the plurality of pixels B, G, R, and G located
in the (n)-1 sub-row may make a detour along a second
display area PA2 (not shown) located above the second
transmitting area TA2, and then may be connected again
with the plurality of pixels B, G, R, and G included in the
second pixel area PA2.

[0122] In the second pixel area PA2 located in the n-th
row, at least a part of the plurality of scan lines 152, 153, and
154 and the light emission control line 153 connected with
the plurality of pixels R, G, B, and G located in the (n)-2
sub-row may make a detour along a lower area of the second
transmitting area TA2 and then be connected again with the
plurality of pixels B, G, R, and G included in the second
pixel area PA2. In the second pixel area PA2 located in the
n-th row, a part of the rest of the plurality of scan lines 152,
153, and 154 and the light emission control line 153 con-
nected with the plurality of pixels R, G, B, and G located in
the (n)-2 sub-row may make a detour along a second display
area PA2 disposed below the second transmitting area TA2
and then be connected again with the plurality of pixels B,
G, R, and G included in the second pixel area PA2.

[0123] At least a part of the plurality of scan lines 151,
152, and 154 and the light emission control line 153 con-
nected with a plurality of pixels B, G, R, and G located in
an (n+1)-1 sub-row may make a detour along the second
transmitting area TA2 and an upper side second display area
PA2 and then be connected with the plurality of pixels B, G,
R, and G included in the second pixel area PA2, and then
make a detour again along the second transmitting area TA2
and the upper second display area PA2. A part of the rest of
the plurality of scan lines 151, 152, and 154 and the light
emission control line 153 connected with the plurality of
pixels B, G, R, and G may be connected with the plurality
of pixels B, G, R, and G included in the second pixel area
PA2 by making a detour along the second transmitting area
TA2, and then make a detour again along the second
transmitting area TA2. At least a part of the plurality of scan
lines 151, 152, and 154 and the light emission control line
153 connected with a plurality of pixels R, G, B, and G
disposed in an (n+1)-2 sub-row may be connected with the
plurality of pixels R, G, B, and G included in the second
pixel area PA2 by making a detour along a lower area of the
second transmitting area TA2, and then may make a detour
along the lower area of the second transmitting area TA2.
Here, the (n+1)-1 sub-row and the (n+1)-2 sub-row may
mean first and second sub-rows of the (n+1)-th row. A part
of' the rest of the plurality of scan lines 151, 152, and 154 and
the light emission control line 153 connected with the
plurality of pixels R, G, B, and G disposed in an (n+1)-2
sub-row may be connected with the plurality of pixels R, G,
B, and G included in the second pixel area PA2 by making
a detour along a second display area PA2 (not shown)
disposed below the second transmitting area TA2, and then
may make a detour along the second transmitting area TA2
and a second display area PA2 (not shown) disposed in a
lower side.

[0124] The plurality of scan lines 151, 152, and 154 and
the light emission control line 153 extending along the first
direction DR1 may cross the second pixel area PA2, and may
overlap the first area R of the common electrode 270
overlapping the second pixel area PA2. In such an embodi-
ment, at least a part of the plurality of scan lines 151, 152,
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and 154 and the light emission control line 153 may overlap
the third area R3 of the common electrode 270. At least a
part of the plurality of scan lines 151, 152, and 154 and the
light emission control line 153 may alternately overlap the
first area R1 and the third area R3 of the common electrode
270. Such a shape may allow the first transmitting area TA1
having relatively high transmittance to be increased or
maximized, thereby providing a transmitting area TA having
improved light transmittance.

[0125] Hereinafter, the above-stated exemplary embodi-
ment will be described in greater detail with reference to
FIG. 12 to FIG. 14.

[0126] FIG. 12 schematically shows a plurality of second
pixel areas PA2 corresponding to the n-th row and a plurality
of'second pixel areas PA2 corresponding to the (n+1)-th row,
FIG. 13 schematically show the common electrode of the
exemplary embodiment of FIG. 12, and FIG. 14 shows an
exemplary modification of FIG. 13.

[0127] First, referring to FIG. 12, two second pixel areas
PA2 and two transmitting areas TA may be arranged in a
checkerboard format. In the n-th row, the second pixel area
PA2 and the transmitting area TA may be arranged in such
an order, and in the (n+1)-th row, the transmitting area TA
and the second pixel area PA2 may be arranged in such an
order.

[0128] In an exemplary embodiment, each second pixel
area PA2 may include, for example, eight pixels PX. In such
an embodiment, each pixel PX may include a plurality of
data lines 171 and a plurality of driving voltage lines 172
extending along a second direction DR2.

[0129] A data line 171 and a driving voltage line 172
connected to four pixels PX that are disposed relatively in
the left side among the eight pixels arranged in the n-row
and n-column may extend along a left-side area of the
second transmitting area TA2 disposed in the n-th column
and (n+1)-th row. In such an embodiment, at least a part of
the data line 171 and the driving voltage line 172 may extend
while overlapping the transmitting area TA, and a part of the
rest of the data line 171 and the driving voltage line 172 may
extend while overlapping the second transmitting area TA2
and an adjacent second display area PA2 (not shown).

[0130] A data line 171 and a driving voltage line 172
connected to four pixels PX that are disposed relatively in
the right side among the eight pixels arranged in the n-row
and n-column may make a detour along a right-side area of
the second transmitting area TA2 disposed in the n-th
column and (n+1)-th row. In such an embodiment, at least a
part of the data line 171 and the driving voltage line 172 may
extend while overlapping the transmitting area TA, and a
part of the rest of the data line 171 and the driving voltage
line 172 may extend while overlapping the transmitting area
TA and an adjacent second display area PA2.

[0131] A data line extending along the left edge of the
transmitting area TA and/or the second display area PA2 in
the n-th row and (n+1)-th column may be connected with
two pixels PX disposed relatively in the left side among right
pixels disposed in the (n+1)-th row and (n+1)-th column. A
driving voltage line 172 extending along the left edge of the
transmitting area TA and/or the second display area PA2 in
the n-th row and (n+1)-th column may be connected with
two pixels PX disposed relatively in the left side among the
eight pixels disposed in the (n+1)-th row and (n+l)-th
column.
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[0132] Inan exemplary embodiment, at least a part of scan
lines 151, 152, and 154 and a light emission control line 153
connected with four pixels PX disposed relatively in an
upper side among the eight pixels in the n-th row and n-th
column may extend along an upper area of the second
transmitting area PA2 disposed in the n-th row and (n+1)-th
column. A part of the rest of the scan lines 151, 152, and 154
and the light emission control line 153 connected with the
four pixels PX disposed relatively in the upper side among
the eight pixels in the n-th row and n-th column may extend
along the transmitting area TA disposed in the n-th row and
(n+1)-th column and a second display area PA2 (not shown)
disposed thereabove.

[0133] At least a part of scan lines 151, 152, and 154 and
a light emission control line 153 connected with four pixels
PX disposed relatively in a lower side among the eight pixels
arranged in the n-th row and n-th column may extend along
a lower side area of the transmitting area TA disposed in the
n-th row and (n+1)-th column. In such an embodiment, a
part of the rest of the scan lines 151, 152, and 154 and the
light emission control line 153 connected with the four
pixels PX disposed relatively in the lower side among the
eight pixels disposed in the n-th row and n-th column may
extend along the transmitting area TA disposed in the n-th
row and (n+1)-th column and a second display area PA2
disposed therebelow.

[0134] In an exemplary embodiment, at least a part of the
signal lines that are not connected with any pixel and make
a detour along the transmitting area TA may overlap a
transmitting area (e.g., a second transmitting area), and other
part may make a detour while overlapping an adjacent
display area PA2. Alternatively, all of a plurality of detour-
ing signal lines may make a detour to overlap a transmitting
area (particularly, a second transmitting area).

[0135] In an exemplary embodiment, as described above,
each pixel area may include eight pixels, but not being
limited thereto. In such an embodiment, the number of the
pixels may be variously modified or properly adjusted. In an
exemplary embodiment, the data line 171 and the driving
voltage line 172 are disposed in the pixel area and the
transmitting area in a symmetrical form, but not being
limited thereto. Alternatively, the data line 171 and the
driving voltage line 172 may be disposed without being
symmetrical to each other.

[0136] FIG. 13 shows a common electrode combined with
the exemplary embodiment of FIG. 12. Referring to FIG. 13,
in an exemplary embodiment, a plurality of data lines 171,
a plurality of data lines 172, a plurality of scan lines 151,
152, and 154, and a light emission control line 153 over-
lapping a second pixel area PA2 may overlap a first area R1
of a common electrode 270. In such an embodiment, a
plurality of data lines 171, a plurality driving voltage lines
172, a plurality of scan lines 151, 152, and 154, and a light
emission control line 153 extending along a second trans-
mitting area TA2 may overlap a third area R3 of the common
electrode 270. A first transmitting area TA may overlap a
second area R2 that corresponds to an opening of the
common electrode 270, and transmittance with respect to a
specific wavelength may be improved. In such an embodi-
ment, since the signal lines passing through the second
transmitting area TA2 are arranged along an edge of the first
transmitting area TA1, the area of the first transmitting area
TA1 may be effectively increased or maximized.
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[0137] In exemplary embodiments, as described above,
the edges of the first, second, and third areas R1, R2, and R3
of the common electrode 270 are formed in the shape of a
straight line. Alternatively, as shown in FIG. 14, a common
electrode 270 may have rounded edges. A first area R1 and
a third area R3 of the common electrode 270 may have
circular shapes, but not be limited thereto. The first area R1
and the third area R3 of the common electrode 270 may be
variously modified.

[0138] Hereinafter, referring to FIG. 15 to FIG. 20, a plane
shape of a pixel light emitting portion according to an
exemplary embodiment will described. In an exemplary
embodiment, the first pixel area and the second pixel area
may include at least one or more pixel light emitting
portions, which will be described with reference to FIG. 15
to FIG. 20. Alternatively, the first pixel area and the second
pixel area may include a same type of pixel light emitting
portions as each other or different types of pixel light
emitting portions from each other. As described above, an
exemplary embodiment of a pixel includes a pixel circuit
portion and a pixel light emitting portion, and with reference
to a cross-section described with reference to FIG. 22, the
pixel circuit portion may include a plurality of wires and a
conductive layer disposed between a substrate 110 and a
pixel electrode 191a, and the pixel light emitting portion
may include a pixel electrode and an emission layer.

[0139] Inan exemplary embodiment, referring to FIG. 15,
pixel light emitting portions R, G, and B included in each
pixel unit PUa may have a same shape as each other, for
example, an approximately rectangular shape, and may be
arranged in one direction.

[0140] Referring to FIG. 16, in an alternative exemplary
embodiment, each of the pixel light emitting portions R, G,
and B included in each pixel unit PUb may have a substan-
tially rectangular shape. Two of the three pixel light emitting
portions R, G, and B, for example, a red pixel light emitting
portion R and a green pixel light emitting portion G, may be
vertically neighboring each other, and a blue pixel light
emitting portion B, which is the remaining one of the three
pixel light emitting portions, may be disposed while extend-
ing in a vertical direction at one side of each of the red and
green pixel light emitting portions R and G. The red pixel
light emitting portion R and the green pixel light emitting
portion G may be arranged in a horizontal direction.

[0141] Referring to FIG. 17, in another alternative exem-
plary embodiment, pixel light emitting portions R, G, and B
included in each pixel unit PUc may have a shape of an
approximate rhombus. A red pixel light emitting portion R,
a green pixel light emitting portion G, and a blue pixel light
emitting portion B may be different from each other in size.
In one exemplary embodiment, for example, the blue pixel
light emitting portion B may be the largest and the green
pixel light emitting portion G may be the smallest.

[0142] Alternatively, as shown in FIG. 18, each pixel unit
PUd may include one red pixel light emitting portion R, one
blue pixel light emitting portion B, and two green pixel light
emitting portions G. Each of the pixel light emitting portions
R, G, and B included in each pixel unit PUd may have a
shape of an approximate rhombus. The red pixel light
emitting portion R, the green pixel light emitting portion G,
and the blue pixel light emitting portion B may be different
from each other in size. In one exemplary embodiment, for
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example, the blue pixel light emitting portion B may be the
largest, and the green pixel light emitting portion G may be
the smallest.

[0143] The exemplary embodiments shown in FIG. 19 and
FIG. 20 are substantially the same as the exemplary embodi-
ments described above with reference to FIG. 17 and FIG.
18, except that locations of red and blue pixel light emitting
portions R and B included in pixel units PUe and PUf may
be opposite to the locations of the red and blue pixel light
emitting portions R and B in the pixel units PUc and PUd
shown in FIG. 17 and FIG. 18.

[0144] Hereinafter, referring to FIG. 21 to FIG. 23, one
pixel included in a first display area or a second display area
will be described in detail.

[0145] FIG. 21 is a circuit diagram of a pixel of a display
device according to an exemplary embodiment, FIG. 22 is a
top plan view of a plurality of pixels included in the display
device according to an exemplary embodiment, and FIG. 23
is a cross-sectional view of FIG. 22, taken along line Va-Vb.
[0146] Referring to FIG. 21, an exemplary embodiment of
a pixel PX may include transistors T1, T2, T3, T4, T5, T6,
and T7 connected to signal lines 151, 152, 153, 154, 161,
171, and 172, a capacitor Cst, and a light emitting diode ED.
[0147] The signal lines 151, 152, 153, 154, 161, 171, and
172 may include scan lines 151, 152, and 154, a light
emission control line 153, a data line 171, a driving voltage
line 172, and an initialization voltage line 161.

[0148] The scan lines 151, 152, and 154 may respectively
transmit scan signals GWn, Gln, and GI(n+1). The scan
signals GWn, Gln, and GI(n+1) may transmit a gate-on
voltage and a gate-off voltage that turn on/turn off the
transistors T2, T3, T4, and T7 included in the pixel PX.
[0149] The scan lines 151, 152, and 154 connected to the
pixel PX may include a first scan line 151 that may transmit
the scan signal GWn, a second scan line 152 that may
transmit the scan signal GIn having a gate-on voltage at
different timing from that of the first scan line 151, and a
third scan line 154 that may transmit the scan signal GI(n+
1). The second scan line 152 may transmit the gate-on
voltage at earlier timing than the first scan line 151. In one
exemplary embodiment, for example, the scan signal GWn
is an n-th scan signal among scan signals applied during one
frame, the scan signal GIn may be a previous stage scan
signal like the (n-1)-th scan signal, and the scan signal
GI(n+1) may be the n-th scan signal. The scan signal
GI(n+1) may be a different scan signal than the n-th scan
signal.

[0150] The light emission control line 153 may transmit a
light emission control signal EM that controls light emission
of the light emitting diode ED. The light emission control
signal EM may include a gate-on voltage and a gate-off
voltage.

[0151] The data line 171 may transmit a data signal Dm.
The driving voltage line 172 may transmit a driving voltage
ELVDD. The data signal Dm may have a voltage level that
varies based on an image signal input to the display device,
and the driving voltage ELVDD may have a substantially
constant level. The initialization voltage line 161 may trans-
mit a constant voltage such as an initialization voltage Vint.
[0152] The display device may include a driving device
(e.g., a scan driver, a light emission driver, a data driver, a
signal controller, and the like) that generates signals trans-
mitted to the signal lines 151, 152, 153, 154, 161, 171, and
172.
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[0153] The transistors T1, T2, T3, T4, T5, T6, and T7
included in the pixel PX may include a first transistor T1, a
second transistor T2, a third transistor T3, a fourth transistor
T4, a fifth transistor T5, a sixth transistor T6, and a seventh
transistor T7.

[0154] The first scan line 151 may transmit the scan signal
GWn to the second transistor T2 and the third transistor T3.
The second scan line 152 may transmit the scan signal GIn
to the fourth transistor T4. The third scan line 154 may
transmit the scan signal GI(n+1) to the seventh transistor T7.
The light emission control line 153 may transmit the light
emission control signal EM to the fifth transistor T5 and the
sixth transistor T6. The transistors T1, T2, T3, T4, T5, T6,
and T7 may respectively include source electrodes S1, S2,
S3, S4, S5, S6, and S7, drain electrodes D1, D2, D3, D4, D5,
D6, and D7, and gate electrodes G1, G2, G3, G4, G5, G6,
and G7.

[0155] The first transistor T1 may receive a data signal Dm
transmitted by the data line 171 and supply a driving current
1d to the light emitting diode ED in response to a switching
operation of the second transistor T2.

[0156] The second transistor T2 is turned on by the scan
signal GWn transmitted through the first scan line 151, and
thus may transmit the data signal Dm transmitted from the
data line 171 to the source electrode S1 of the first transistor
T1.

[0157] The third transistor T3 is turned on by the scan
signal GWn transmitted through the first scan line 151, and
may diode-connect the first transistor T1 by connecting the
gate electrode G1 and the drain electrode D1 of the first
transistor T1.

[0158] The fourth transistor T4 is turned on in response to
the scan signal Gln transmitted through the second scan line
152, and transmits the initialization voltage Vint to the gate
electrode G1 of the first transistor T1 such that an initial-
ization operation for initializing a voltage of the gate elec-
trode G1 of the first transistor T1 may be carried out.
[0159] The fifth transistor T5 and the sixth transistor T6
are simultaneously turned on in response to the light emis-
sion control signal EM transmitted through the light emis-
sion control line 153, and thus a driving voltage ELVDD is
compensated through the diode-connected first transistor T1
and then transmitted to the light emitting diode ED.
[0160] The transistors T1, T2, T3, T4, T5, T6, and T7 may
be P-type channel transistors such as a p-channel metal-
oxide-semiconductor (“PMOS”) transistor and the like, and
at least one of the transistors T1, T2, T3, T4, T5, T6, and T7
may be an N-type channel transistor.

[0161] One end of the capacitor Cst may be connected
with the gate electrode G1 of the first transistor T1, and the
other end thereof may be connected with the driving voltage
line 172. A cathode of the light emitting diode ED may be
connected with a common voltage terminal that transmits a
common voltage ELVSS and thus may receive the common
voltage ELVSS.

[0162] The number of the transistors and the number of
the capacitors included in one pixel PX, and a connection
relationship thereof, may be various modified.

[0163] Operation of the display device according to an
exemplary embodiment will now be simply described.
When a scan signal GIn of a gate-on voltage level (the scan
signal GIn may be an (n-1)-th scan signal) is supplied
through the second scan line 152 through an initialization
period, the fourth transistor T4 is turned on, the initialization
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voltage Vint is transmitted to the gate electrode G1 of the
first transistor T1 through the fourth transistor T4, and the
first transistor T1 is initialized by the initialization voltage
Vint.

[0164] Next, when a scan signal GWn of the gate-on
voltage level (the scan signal GWn may be an n-th scan
signal) is supplied through the first scan line 151 during a
data programming and compensation period, the second
transistor T2 and the third transistor T3 are turned on. The
first transistor T1 is diode-connected by the turned-on third
transistor T3, and biased forward. Then, a compensation
voltage which has been reduced by as much as a threshold
voltage of the first transistor T1 from the data signal Dm
supplied through the data line 171 is applied to the gate
electrode G1 of the first transistor T1. Opposite ends of the
capacitor Cst are respectively applied with the driving
voltage ELVDD and the compensation voltage, and charges
corresponding to a voltage difference of the opposite ends of
the capacitor Cst may be stored in the capacitor Cst.

[0165] Next, when the light emission control signal EM
supplied from the light emission control line 153 is changed
to the gate-on voltage level from a gate-off voltage level
during a light emission period, the fifth transistor T5 and the
sixth transistor T6 are turned on, a driving current Id
corresponding to a voltage difference between the gate
voltage of the gate electrode G1 of the first transistor T1 and
the driving voltage ELVDD is generated, and the driving
current 1d is supplied to the light emitting diode ED through
the sixth transistor T6 such that a current led flows to the
light emitting diode ED.

[0166] In such an embodiment, during the initialization
period, the seventh transistor T7 receives a scan signal
GI(n+1) of the gate-on voltage level and thus is turned on.
The scan signal GI(n+1) may be the n-th scan signal. Some
of the driving current Id may be drawn out through the
turned-on seventh transistor T7 as a bypass current Ibp.

[0167] Next, a structure of a display device according to
an exemplary embodiment will be described in detail with
reference to FIG. 22 and FIG. 23. For better understanding
and ease of description, stacked layers will be described in
the stacked order in a cross-section, and a planar structure in
each layer will be described.

[0168] Referring to FIG. 22, an exemplary embodiment of
a display device may include a pixel circuit portion and a
pixel light emitting portion included in a plurality of pixels
R, G, and B. The plurality of pixels may be arranged
substantially in a matrix form in a first direction DR1 and a
second direction DR2. As described above, the pixel
includes the pixel circuit portion and the pixel light emitting
portion, and with reference to a cross-section described in
FIG. 23, the pixel circuit portion may include a plurality of
wires and a conductive layer disposed between a substrate
110 and a pixel electrode 191a, and the pixel light emitting
portion may include a pixel electrode and an emission layer.

[0169] Each pixel may include a plurality of transistors
T1,7T2, T3, T4, T5, T6, and T7 connected with a plurality of
scan lines 151, 152, and 154, a light emission control line
153, a data line 171, and a driving voltage line 172.

[0170] The plurality of scan lines 151, 152, and 154 may
transmit a scan signal. The scan line 152 may transmit a scan
signal of the previous stage, and the scan line 154 may
transmit a scan signal of the next stage. The light emission
control line 153 may transmit a control signal, e.g., a light
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emission control signal to control light emission of light
emitting diodes corresponding to the pixels R, G, and B.
[0171] The data line 171 may transmit a data signal Dm,
and the driving voltage line 172 may transmit a driving
voltage ELVDD. The driving voltage line 172 may include
a plurality of expansion portions 178 expanded by protrud-
ing in the first direction DR1.

[0172] Each channel of the plurality of transistors T1, T2,
T3, T4, T5, T6, and T7 may be formed in an active pattern
130. The active pattern 130 may be curved in various shapes,
and may include a semiconductor material such as amor-
phous/polysilicon or an oxide semiconductor. In one exem-
plary embodiment, for example, the transistor T1 may
include a channel region 131a of an active pattern 130 that
is bent at least once.

[0173] An exemplary embodiment of the display device
may include a plurality of pixel electrodes 191qa, 1915, and
191¢ respectively corresponding to the pixels, and a voltage
line 192. Each of the pixel electrodes 191q, 1915, and 191¢
may be located corresponding to each of the pixels R, G, and
B. A pixel electrode 191a of the red pixel R may have a
smaller sizer (or area) than a pixel electrode 191¢ of the blue
pixel B in a plan view, and a pixel electrode 1915 of the
green pixel G may have a smaller size than the pixel
electrode 191a of the red pixel R in a plan view.

[0174] The voltage line 192 may be bent along the periph-
ery of edges of adjacent pixel electrodes 191a, 1915, and
191¢, and may transmit a constant voltage such an initial-
ization voltage that initializes a node of a pixel.

[0175] A cross-sectional structure of an exemplary
embodiment of the display device will be described with
reference to FIG. 23, together with FIG. 22.

[0176] In an exemplary embodiment, the display device
may include the substrate 110.

[0177] A buffer layer 120, which is an insulation layer,
may be disposed on the substrate 110, and the active pattern
130 may be disposed on the buffer layer 120. The active
pattern 130 may include channel regions 131a, 1315, and
131f and a conductive region 131. The conductive region
131 is disposed at opposite sides of each of the channel
regions 131qa, 1315, and 131f, and may become a source
region and a drain region of the corresponding transistor.
[0178] A gate insulation layer 140 may be disposed on the
active pattern 130.

[0179] A first conductive layer including the plurality of
scan lines 151, 152, and 154, the light emission control line
153, a driving gate electrode 1554 and the like (e.g., gate
electrodes 1555 and 155/ of the transistors T2 and T6) may
be disposed on the gate insulation layer 140.

[0180] An interlayer insulation layer 160 may be disposed
on the first conductive layer and the gate insulation layer
140.

[0181] At least one of the buffer layer 120, the gate
insulation layer 140, and the interlayer insulation layer 160
may include an inorganic insulation material such as a
silicon nitride, a silicon oxide, a silicon oxynitride, and the
like, or an organic insulation material.

[0182] A contact hole 62 is defined through the interlayer
insulation layer 160 and the gate insulation layer 140 to
overlap a source region that is connected to the channel
region 1315 of the transistor T2 in the conductive region 131
of the active pattern 130, and a contact hole 66 is defined
through the interlayer insulation layer 160 and the gate
insulation layer 140 to overlap a drain region that is con-
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nected to the channel region 131f of the transistor T6 in the
conductive region 131 of the active pattern 130.

[0183] A second conductive layer including the data line
171, the driving voltage line 172, and a connection member
179 may be disposed on the interlayer insulation layer 160.
[0184] The data line 171 may be connected with a source
region that is connected to the channel region 1315 of the
transistor T2 through the contact hole 62. The expansion
portion 178 of the driving voltage line 172 may form a
capacitor Cst by overlapping the driving gate electrode
155a, while disposing the interlayer insulation layer 160
therebetween. The connecting member 179 may be con-
nected with a drain region connected to the channel region
131f of the transistor T6 through the contact hole 66.
[0185] At least one of the first conductive layer and the
second conductive layer may include a metal such as copper
(Cw), aluminum (Al), molybdenum (Mo), titanium (Ti),
tantalum (Ta), and an alloy of at least two of them.

[0186] A passivation layer 180 may be disposed on the
second conductive layer and the interlayer insulation layer
160. The passivation layer 180 may include an organic
insulation material such as a poly-acrylic resin, a polyimide
resin, and the like, and a top surface of the passivation layer
180 may be substantially flat. A contact hole 81 may be
defined through the passivation layer 180 to overlap the
connection member 179.

[0187] A third conductive layer including the pixel elec-
trodes 191a, 1915, and 191¢ and the voltage line 192 may be
disposed on the passivation layer 180. Each of the pixel
electrodes 1914, 1915, and 191¢ may be connected with the
connection member 179 through the contact hole 81. The
third conductive layer may include a semi-transmissive
conducting material or a reflective conducting material.
[0188] An insulation layer 350 may be disposed on the
third conductive layer. The insulation layer 350 may include
an organic insulating material, and an opening 351 may be
defined through the insulation layer 350 to overlap the
respective pixel electrodes 191qa, 1915, and 191c.

[0189] An emission layer 370 may be disposed on the
pixel electrodes 1914a, 1915, and 191¢. The emission layer
370 may include a portion disposed inside the opening 351,
and a portion disposed above the insulation layer 350. The
emission layer 370 may include an organic light emitting
material or an inorganic light emitting material.

[0190] A common electrode 270 may be disposed on the
emission layer 370 and the insulation layer 350. The com-
mon electrode 270 may include a conductive transparent
material. The common electrode 270 may include silver
(Ag).

[0191] A common layer such as a hole injection layer, a
hole transport layer, an electron injection layer, an electron
transport layer, and the like may be disposed between the
insulation layer 350 and the common electrode 270, between
the emission layer 370 and the common electrode 270,
and/or between the emission layer 370 and the pixel elec-
trodes 191a, 1915, and 191c¢. The common layer may be
disposed to cover the entire first and second display areas
DA1 and DA2.

[0192] Each of the pixel electrodes 191a, 1915, and 191c,
the emission layer 370, and the common electrode 270
collectively define a light emitting diode ED, which is a light
emission element. The common electrode 270 may be a
cathode and the pixel electrodes 191a, 1915, and 191¢ may
be an anode, or vice versa.
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[0193] A pixel area of the first display area DA1 and the
second display area DA2 may have a structure of a pixel area
PXA shown in FIG. 22 and FIG. 23.

[0194] In the transmitting area TA, at least a part of the
structure shown in FIG. 22 and FIG. 23, for example, at least
a part of the active pattern 130, the driving gate electrode
155a, the expansion portion 178 of the driving voltage line
172, the pixel electrodes 191a, 1915, and 191¢, and the
emission layer 370, may be omitted. Accordingly, in such an
embodiment, transmittance in the transmitting area TA may
be higher than transmittance in the pixel areas PA1 and PA2.
[0195] While the invention has been described in connec-
tion with what is presently considered to be practical exem-
plary embodiments, it is to be understood that the invention
is not limited to the disclosed embodiments. On the contrary,
it is intended to cover various modifications and equivalent
arrangements included within the spirit and scope of the
appended claims.

What is claimed is:

1. A display device comprising:

a substrate including a first display area and a second

display area;

a signal line which overlaps the first display area and the

second display area; and

a common electrode which overlaps the first display area

and the second display area,
wherein the first display area comprises a first pixel area,
the second display area comprises a second pixel area and
a transmitting area,

the transmitting area comprises a first transmitting area
and a second transmitting area, which have different
transmittances from each other,

the common electrode overlaps the first pixel area, the

second pixel area, and the second transmitting area, and
in the second transmitting area, at least a part of the signal
line and the common electrode overlap each other.

2. The display device of claim 1, wherein the common
electrode comprises:

a first area overlapping at least one of the first pixel area

and the second pixel area;

a second area overlapping the first transmitting area; and

a third area disposed between the first area and the second

area, and overlapping the second transmitting area.

3. The display device of claim 2, wherein a thickness of
aportion of the common electrode corresponding to the third
area is about 10% to about 90% of a thickness of a portion
of the common electrode corresponding to the first area.

4. The display device of claim 2, wherein the third area
surrounds edges of the first transmitting area.

5. The display device of claim 1, wherein an opening is
defined through the common electrode to overlap the first
transmitting area.

6. The display device of claim 2, wherein

the signal line comprises a scan line and a light emission

control line, which extend along a first direction, and
at least a part of the scan line and the light emission
control line overlaps the third area.

7. The display device of claim 6, wherein at least a part
of'the scan line and the light emission control line alternately
overlaps the first area and the third area.

8. The display device of claim 6, wherein

the second pixel area and the transmitting area are alter-

nately arranged along the first direction, and
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at least a part of the scan line and the light emission
control line extends to overlap the second transmitting
area while crossing the second pixel area.

9. The display device of claim 6, wherein

the signal line comprises a data line and a driving voltage

line, which extend along a second direction different
from the first direction, and

at least a part of the data line and the driving voltage line

overlaps the third area.

10. The display device of claim 9, wherein at least a part
of the data line and the driving voltage line alternately
overlaps the first area and the third area.

11. The display device of claim 9, wherein

the second pixel area and the transmitting area are alter-

nately arranged along the second direction, and

at least a part of the data line and the driving voltage line

extends to overlap the second transmitting area, while
crossing the second pixel area.

12. The display device of claim 1, wherein each of the first
pixel area and the second pixel area comprises:

a first pixel which displays a first color;

a second pixel which displays a second color different

from the first color; and

a third pixel which displays a third color different from the

first color and the second color.

13. The display device of claim 12, wherein each of the
first pixel area and the second pixel area comprises:

at least two first pixels;

at least four second pixels; and

at least two third pixels.

14. The display device of claim 12, wherein at least two
of the first pixel, the second pixel, and the third pixel are
different from each other in size.

15. The display device of claim 1, wherein the common
electrode overlapping the first display area has a continuous
shape.

16. The display device of claim 1, wherein a plane size of
the transmitting area and a plane size of the second pixel
area are substantially the same as each other.
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17. A display device comprising:

a substrate including a first display area and a second

display area;

a signal line which overlaps the first display area and the

second display area;

a common electrode which overlaps the first display area

and the second display area; and

an optical member which overlaps the second display

area,
wherein the first display area comprises a first pixel area,
the second display area comprises a second pixel area and
a transmitting area,

the transmitting area comprises a first transmitting area
and a second transmitting area, which have different
transmittances from each other,

an opening is defined through the common electrode to

overlap the first transmitting area and the common

electrode overlaps the second transmitting area, and
at least a part of the signal line and the common electrode

overlap each other in the second transmitting area.

18. The display device of claim 17, wherein the common
electrode comprises:

a first area which overlaps at least one of the first pixel

area and the second pixel area;

a second area which overlaps the first transmitting area;

and

a third area disposed between the first area and the second

area, and overlaps the second transmitting area.

19. The display device of claim 18, wherein a thickness of
aportion of the common electrode corresponding to the third
area is about 10% to about 90% of a thickness of a portion
of the common electrode corresponding to the first area.

20. The display device of claim 18, wherein at least a part
of the signal line alternately overlaps the first area and the
third area.



