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(54) DISPLAY DEVICE

(57) A display device includes a first data line extend-
ing in a first direction, arranged in a display area, and
connected to a first display element; a second data line
extending in the first direction, arranged in the display
area, and connected to a second display element; an

auxiliary line arranged in a first non-display area and con-
necting the first data line to the second data line; and a
plurality of patterns arranged apart from the auxiliary line
in surroundings of the auxiliary line in the first non-display
area.
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Description

BACKGROUND

1. Field

[0001] The present invention relates to a display de-
vice, and more particularly, to a display device including
a transmission area.

2. Description of Related Art

[0002] Recently, display devices have been used in
various fields. In consumer electronics, display devices
are desirable to be thin and lightweight.
[0003] Display devices have been developed to have
a larger display area with more functions that may be
combined or associated with the display devices. To add
various functions while increasing the display area, re-
search on display devices including an area for adding
various functions instead of displaying an image in a dis-
play area is in constant progress.

SUMMARY

[0004] One or more embodiments include a display de-
vice including a transmission area inside a display area,
the transmission area being an area for adding various
functions and for transmitting light. However, it should be
understood that embodiments described herein should
be considered in a descriptive sense only and not for
limitation of the disclosure.
[0005] Additional aspects will be set forth in part in the
description which follows and, in part, will be apparent
from the description, or may be learned by practice of
the presented embodiments of the disclosure.
[0006] According to an exemplary embodiment, a dis-
play device includes a substrate including a transmission
area, a display area, and a first non-display area, the
display area surrounding the transmission area, and the
first non-display area being between the transmission
area and the display area, a first display element and a
second display element arranged apart from each other
in the display area with the transmission area therebe-
tween, a first data line extending in a first direction, ar-
ranged in the display area, and connected to the first
display element, a second data line extending in the first
direction, arranged in the display area, and connected to
the second display element, an auxiliary line arranged in
the first non-display area and connecting the first data
line to the second data line, and patterns arranged apart
from the auxiliary line in surroundings of the auxiliary line
in the first non-display area.
[0007] According to an exemplary embodiment, a dis-
play device includes a substrate including a transmission
area, a display area, and a first non-display area, the
display area surrounding the transmission area, and the
first non-display area being between the transmission

area and the display area, a first display element and a
second display element arranged apart from each other
in the display area with the transmission area therebe-
tween, a first data line extending in a first direction, ar-
ranged in the display area, and connected to the first
display element, a second data line extending in the first
direction, arranged in the display area, and connected to
the second display element, and an auxiliary line ar-
ranged in the first non-display area and connecting the
first data line to the second data line, wherein the auxiliary
line includes a first portion, a second portion, a third por-
tion, and a branch, the first portion and the second portion
being parallel to the first direction, the third portion con-
necting the first portion to the second portion and extend-
ing along an edge of the transmission area, and the
branch protruding and extending from the third portion
to a direction facing the third portion.
[0008] According to an exemplary embodiment, a dis-
play device including a display area and a transmission
area therein includes a display layer disposed on a sub-
strate and in the display area, and a transmission hole
penetrating the display layer and disposed in the trans-
mission area. The display layer includes a pixel-free re-
gion and a first region having a plurality of pixels. The
pixel-free region surrounds the transmission hole and is
interposed between the first region and the transmission
hole. A first pixel and a second pixel are spaced apart
from each other in the first region with the transmission
hole therebetween. The display layer further includes a
first data line having a first auxiliary line disposed in the
pixel-free region, and a first sub-data line and a second
sub-data line in the first region, the first sub-data line and
the second sub-data line extending in a first direction and
connected to the first pixel and the second pixel, respec-
tively, the first auxiliary line connecting the first sub-data
line to the second sub-data line, and patterns arranged
in the pixel-free region and spaced apart from the first
auxiliary line.
[0009] According to an exemplary embodiment of the
present invention, a display device including a display
area and a transmission area therein, includes a display
layer on a substrate and in the display area, and a trans-
mission hole penetrating the display layer and disposed
in the transmission area. The display layer includes a
pixel-free region and a first region having a plurality of
pixels. The pixel-free region surrounds the transmission
hole and is interposed between the first region and the
transmission hole. A first pixel and a second pixel are
spaced apart from each other in the first region with the
transmission hole therebetween. The display layer fur-
ther includes a first data line having a first auxiliary line
disposed in the pixel-free region, and a first sub-data line
and a second sub-data line disposed in the first region,
the first sub-data line and the second sub-data line ex-
tending in a first direction and connected to the first pixel
and the second pixel, respectively, and the first auxiliary
line connecting the first sub-data line to the second sub-
data line. The first auxiliary line includes a first portion, a

1 2 



EP 3 826 059 A1

3

5

10

15

20

25

30

35

40

45

50

55

second portion, a third portion, and a first branch, the first
portion and the second portion being parallel to the first
direction, the third portion connecting the first portion to
the second portion and extending along an edge of the
transmission area, and the first branch extending from a
portion where the first portion is connected to the third
portion along a first extending direction of the third por-
tion.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] The above and other aspects, features, and ad-
vantages of certain embodiments of the disclosure will
be more apparent from the following description taken in
conjunction with the accompanying drawings, in which:

FIG. 1 is a perspective view of a display device ac-
cording to an exemplary embodiment;
FIGS. 2A to 2D are cross-sectional views of a display
device according to exemplary embodiments;
FIGS. 3A to 3C are cross-sectional views of a display
device according to exemplary embodiments;
FIG. 4 is a plan view of a display panel according to
an exemplary embodiment;
FIGS. 5A and 5B are equivalent circuit diagrams of
a pixel arranged on a display panel according to an
exemplary embodiment;
FIG. 6 is a plan view of a portion of a display panel
according to an exemplary embodiment;
FIG. 7 is a cross-sectional view of the display panel
of FIG. 6 taken along line III-III’ according to an ex-
emplary embodiment;
FIG. 8 is a plan view of wirings around a component
area according to an exemplary embodiment;
FIGS. 9A to 9D are cross-sectional views of display
panel of FIG. 8 taken along an auxiliary line accord-
ing to an exemplary embodiment;
FIG. 10 is a plan view of auxiliary lines arranged in
a first non-display area according to an exemplary
embodiment;
FIG. 11 is an enlarged plan view of a region A of FIG.
10 according to an exemplary embodiment;
FIG. 12 is a plan view of auxiliary lines arranged in
the first non-display area according to an exemplary
embodiment;
FIG. 13 is an enlarged plan view of a region B of FIG.
12 according to an exemplary embodiment;
FIG. 14 is a cross-sectional view of the region B of
FIG. 13 taken along line IV-IV’ according to an ex-
emplary embodiment;
FIG. 15 is an enlarged plan view of a region corre-
sponding to the region B of FIG. 12 according to an
exemplary embodiment;
FIGS. 16A and 16B are enlarged view of an arbitrary
auxiliary line of FIG. 15 according to an exemplary
embodiment;
FIG. 17 is an enlarged plan view of a (2-2) auxiliary
line of FIG. 15 according to an exemplary embodi-

ment; and
FIG. 18 is an enlarged plan view of a region corre-
sponding to the region B of FIG. 12 according to an
exemplary embodiment.

DETAILED DESCRIPTION

[0011] Reference will now be made in detail to embod-
iments, examples of which are illustrated in the accom-
panying drawings, wherein like reference numerals refer
to like elements throughout. In this regard, the present
embodiments may have different forms and should not
be construed as being limited to the descriptions set forth
herein. Accordingly, the embodiments are merely de-
scribed below, by referring to the figures, to explain as-
pects of the present description. As used herein, the term
"and/or" includes any and all combinations of one or more
of the associated listed items. Throughout the disclosure,
the expression "at least one of a, b or c" indicates only
a, only b, only c, both a and b, both a and c, both b and
c, all of a, b, and c, or variations thereof.
[0012] Hereinafter, the present embodiments are de-
scribed in detail with reference to the accompanying
drawings. In the drawings, the same reference numerals
are given to the same or corresponding elements, and
repeated description thereof is omitted.
[0013] It will be understood that although the terms
"first," "second," etc. may be used herein to describe var-
ious elements, these components should not be limited
by these terms. These terms are only used to distinguish
one element from another.
[0014] As used herein, the singular forms "a," "an," and
"the" are intended to include the plural forms as well,
unless the context clearly indicates otherwise.
[0015] It will be further understood that the terms "com-
prises" and/or "comprising" used herein specify the pres-
ence of stated features or elements, but do not preclude
the presence or addition of one or more other features
or elements.
[0016] It will be understood that when a layer, region,
or element is referred to as being "formed on," another
layer, region, or element, it can be directly or indirectly
formed on the other layer, region, or element. For exam-
ple, intervening layers, regions, or element s may be
present.
[0017] Sizes of elements in the drawings may be ex-
aggerated or reduced for convenience of explanation. In
other words, since sizes and thicknesses of elements in
the drawings are arbitrarily illustrated for convenience of
explanation, the following embodiments are not limited
thereto.
[0018] When a certain embodiment may be imple-
mented differently, a specific process order may be per-
formed differently from the described order. For example,
two consecutively described processes may be per-
formed substantially at the same time or performed in an
order opposite to the described order.
[0019] In the present specification, "A and/or B" means
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A or B, or A and B. In the present specification, "at least
one of A and B" means A or B, or A and B.
[0020] It will be understood that when a layer, region,
or element is referred to as being "connected" to another
layer, region, or element, it may be "directly connected"
to the other layer, region, or element and/or may be "in-
directly connected" to the other layer, region, or element
with other layer, region, or element interposed therebe-
tween. For example, it will be understood that when a
layer, region, or element is referred to as being "electri-
cally connected" to another layer, region, or element, it
may be "directly electrically connected" to the other layer,
region, or element and/or may be "indirectly electrically
connected" to other layer, region, or element with other
layer, region, or element interposed therebetween.
[0021] In the following examples, the x-axis, the y-axis
and the z-axis are not limited to three axes of the rectan-
gular coordinate system, and may be interpreted in a
broader sense. For example, the x-axis, the y-axis, and
the z-axis may be perpendicular to one another, or may
represent different directions that are not perpendicular
to one another.
[0022] It will be understood that when a wiring is re-
ferred to as being extend in a first direction or a second
direction, it may extend not only in a straight line shape
but also in zigzags or a curve in the first direction or the
second direction.
[0023] It will be understood that when referred to as
"planar", it means when an object is viewed from above,
and when referred to as "cross-section", it means when
an object is viewed from a side of the cross section of
the object cut vertically. It will be understood that when
a first element is referred to as overlapping a second
element, it means that the first element is located above
or below the second element.
[0024] FIG. 1 is a perspective view of a display device
1 according to an embodiment.
[0025] Referring to FIG. 1, the display device 1 may
include a display area DA and a non-display area (i.e., a
pixel-free area) NDA, the display area DA emitting light,
and the non-display area NDA not emitting light. The dis-
play device 1 may provide a predetermined image by
using light emitted from a plurality of pixels arranged in
the display area DA.
[0026] The display device 1 may include a component
area OA. The component area OA may be at least par-
tially surrounded by the display area DA. For example,
as shown in FIG. 1, the component area OA may be
entirely surrounded by the display area DA.
[0027] The non-display area NDA may include a first
non-display area NDA1 and a second non-display area
NDA2, the first non-display area NDA1 surrounding the
component area OA, and the second non-display area
NDA2 surrounding the display area DA. For example,
the first non-display area NDA1 may entirely surround
the component area OA, the display area DA may entirely
surround the first non-display area NDA1, and the second
non-display area NDA2 may entirely surround the display

area DA.
[0028] The component area OA may be an area in
which a component described below with reference to
FIG. 2A is arranged. The component area OA may be a
transmission area through which light and/or sound that
is output from the component to the outside or propagates
toward the component from the outside, may pass. In an
embodiment, in the case where light passes through the
component area OA, a transmittance of the component
area OA may be 50% or more. In an example embodi-
ment, the transmittance may be 70% or more, 75% or
more, 80% or more, 85% or more, or 90% or more.
[0029] Hereinafter, the display device 1 according to
an embodiment is described as an organic light-emitting
display device. The display device 1 according to an em-
bodiment is not limited thereto. In an exemplary embod-
iment, the display device 1 may be various types of dis-
play devices such as inorganic light-emitting displays and
quantum dot light-emitting displays. For example, an
emission layer of a display element (i.e., a pixel) provided
to the display device 1 may include an organic material,
include an inorganic material, include quantum dots, in-
clude an organic material and quantum dots, or include
an inorganic material and quantum dots.
[0030] In FIG. 1, the component area OA is arranged
closer to one side (e.g., an upper right side) of the display
area DA, which has a quadrangular shape. The present
invention is not limited thereto. In an exemplary embod-
iment, the shape of the display area DA may be a circle,
an ellipse, or a polygon such as a triangle or a pentagon.
In an exemplary embodiment, the location of the compo-
nent area OA may be variously changed. For example,
the component area OA may be arranged closer to a
central top side of a plane (e.g. an x-y plane) of the display
area DA.
[0031] FIGS. 2A to 2D are cross-sectional views of the
display device 1 according to embodiments. For exam-
ple, FIGS. 2A to 2D may correspond to cross-sections
of the display device 1 taken along line I-I’ of FIG. 1.
[0032] Referring to FIG. 2A, the display device 1 may
include a display panel 10 and a component 20. The dis-
play panel 10 may include display elements. The com-
ponent 20 is located in the component area OA.
[0033] The display panel 10 may include a substrate
100, an encapsulation substrate 300a, and a display lay-
er 200. The encapsulation substrate 300a may be an
encapsulation member spaced apart from the substrate
100, and the display layer 200 may be arranged between
the substrate 100 and the encapsulation substrate 300a.
A sealing material 350 (sealant) may be arranged be-
tween the substrate 100 and the encapsulation substrate
300a, the sealing material 350 covering a lateral surface
of the display layer 200. In FIG. 2A, the sealing material
350 is arranged on two opposite sides of the component
area OA. The component area OA may be entirely sur-
rounded by the sealing material 350 when viewed from
a direction perpendicular to a main surface of the sub-
strate 100.
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[0034] The substrate 100 may include glass or a pol-
ymer resin. The polymer resin may include polyethersul-
fone (PES), polyarylate (PAR), polyetherimide (PEI), pol-
yethylene naphthalate (PEN), polyethylene terephtha-
late, polyphenylene sulfide (PPS), polyimide (PI), poly-
carbonate (PC), cellulose tri acetate (TAC), or cellulose
acetate propionate (CAP). The substrate 100 including
the polymer resin may be flexible, rollable, or bendable.
The substrate 100 may have a multi-layered structure
including a layer including the polymer resin, and an in-
organic layer (not shown). The encapsulation substrate
300a may include glass or the polymer resin.
[0035] The display layer 200 may include a circuit lay-
er, an organic light-emitting diode OLED, and an insulat-
ing layer IL therebetween, the circuit layer including a
thin film transistor TFT, and the organic light-emitting di-
ode OLED being a display element connected to the thin
film transistor TFT. The thin film transistor TFT and the
organic light-emitting diode OLED connected thereto
may be arranged in the display area DA. Some wirings
WL of the display layer 200 may be located in the first
non-display area NDA1. The wirings WL may provide a
predetermined signal or voltage to pixels that are spaced
apart from each other with the component area OA ther-
ebetween. In FIG. 2A, the wirings WL do not overlap the
sealing material 350 in the first non-display area NDA1.
The present invention is not limited thereto. In an exem-
plary embodiment, a portion of the sealing material 350
may overlap the wirings WL. The insulating layer IL may
include at least one inorganic insulating layer and/or at
least one organic insulating layer.
[0036] The display panel 10 may include a through hole
10H corresponding to the component area OA. For ex-
ample, the substrate 100 and the encapsulation sub-
strate 300a may respectively include sub-through holes
100H and 300H each corresponding to the component
area OA. The display layer 200 may include a through
hole corresponding to the component area OA. In an ex-
emplary embodiment, the display panel 10 may include
the through hole 10H, in the component area OA, having
a first sub-through hole 100H penetrating the substrate
100, a second sub-through hole 200H penetrating the
display layer 200, and a third sub-through hole 300H pen-
etrating the encapsulation substrate 300a. The second
sub-through hole 200H may be defined by the sealing
material 350. The first, and second and third sub-through
holes 100H, 200H and 300H overlap each other in the
component area OA. The first sub-through hole 100H
may be connected to the second sub-through hole 200H.
The second sub-through hole 200H may be connected
to the third sub-through hole 300H.
[0037] Elements such as an input sensing member, a
reflection prevention member, and a transparent window
may be further arranged on the display panel 10, the
input sensing member sensing a touch input, and the
reflection prevention member including a polarizer and
a retarder, or a color filter and a black matrix.
[0038] The component 20 may be located in the com-

ponent area OA. The component 20 may be an electronic
element that receives light or sound as an input or gen-
erates light or sound as an output. For example, the elec-
tronic element may be a sensor such as an infrared sen-
sor that receives light, a camera that receives light and
takes an image, a sensor that outputs and senses light
or sound to measure a distance or to recognize a finger-
print, a small lamp that outputs light, or a speaker that
outputs sound. The component 20 may use light in var-
ious wavelength bands such as visible light, infrared light,
and ultraviolet light. In the case where the display panel
10 includes the through hole 10H in the component area
OA, light or sound that is output or received from the
component 20 may be more effectively utilized.
[0039] Unlike the display panel 10 including the
through hole 10H in the component area OA as shown
in FIG. 2A, some elements of the display panel 10 may
not include a sub-through hole. For example, as shown
in FIG. 2B, the encapsulation substrate 300a includes a
sub-through hole 300H corresponding to the component
area OA, the substrate 100 may not include a sub-
through hole. In an exemplary embodiment, a through
hole 10H may include a second sub-through hole 200H
penetrating the display layer 200 and a third sub-through
hole 300H penetrating the encapsulation substrate 300a.
[0040] Alternatively, as shown in FIGS. 2C and 2D,
both the substrate 100 and the encapsulation substrate
300a may not include a sub-through hole in the compo-
nent area OA. In FIG. 2C, the sealing material 350 may
be arranged in the first non-display area NDA1 and may
surround the component area OA. In an exemplary em-
bodiment, a sub-through hole 200H may penetrate the
display layer 200. The substrate 100 may cover a bottom
of the sub-through hole 200H, and the encapsulation sub-
strate 300a may cover a top of the sub-through hole
200H.
[0041] FIG. 2D shows cross-sections of the display de-
vice 1 taken along lines IIa-IIa’ and IIb-IIb’ of FIG. 1. Unlike
FIG. 2C, in FIG. 2D, the sealing material 350 may not be
provided around the component area OA. Instead, an
outside sealing material 360 may be located in the sec-
ond non-display area NDA2 and may seal the display
layer 200 from external air by bonding the substrate 100
to the encapsulation substrate 300a. In an exemplary
embodiment, the display device 1 of FIGS. 2A to 2C may
also include the outside sealing material 360, as shown
in FIG. 2D, to surround the display area DA.
[0042] The insulating layer IL of FIG. 2D may include
an opening IL-OP corresponding to the component area
OA. For example, the opening IL-OP may be formed in
the component area OA, penetrating the insulating layer
IL to expose a portion of the substrate 100. In an embod-
iment, any element corresponding to the component area
OA may not be arranged between the substrate 100 and
the encapsulation substrate 300a. In an exemplary em-
bodiment, a portion of some inorganic insulating layer(s)
such as a buffer layer may remain in the component area
OA of the substrate 100.
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[0043] In FIGS. 2A to 2D, the component 20 is located
below the display panel 10, that is, on one side of the
substrate 100. The present invention is not limited there-
to. In an exemplary embodiment, the component 20 may
be at least partially inserted and located inside the
through hole 10H such that the component 20 overlaps
a lateral surface of the display panel 10 that defines the
through hole 10H in FIG. 2A.
[0044] The component 20 may include another mem-
ber in addition to the electronic element. In an exemplary
embodiment, in the case where the display panel 10 is
used as a smartwatch or an instrument panel for an au-
tomobile, the component 20 may be a member such as
clock hands or a needle indicating predetermined infor-
mation (e.g. the velocity of a vehicle, etc.). Alternatively,
the component 20 may include an element such as an
accessory that increases the aesthetic sense of the dis-
play panel 10.
[0045] FIGS. 3A to 3C are cross-sectional views of the
display device 1 taken along line I-I’ of FIG. 1 according
to other embodiments.
[0046] Referring to FIG. 3A, like the display device 1
described above with reference to FIG. 2A, the display
device 1 may include the display panel 10 and the com-
ponent 20. In addition, the display device 1 may further
include an input sensing member, a reflection prevention
member, and a window arranged on the display panel
10, the input sensing member sensing a touch input.
[0047] Unlike the display panel 10 described above
with reference to FIG. 2A including the encapsulation
substrate 300a as the encapsulation member, and the
sealing material 350, the display panel 10 according to
the embodiment may include a thin-film encapsulation
layer 300b as the encapsulation member. In the case
where the display panel 10 includes the thin-film encap-
sulation layer 300b as the encapsulation member, the
flexibility of the display panel 10 may increase even more.
Hereinafter, for convenience of description, differences
are mainly described.
[0048] The thin-film encapsulation layer 300b may in-
clude at least one inorganic encapsulation layer and at
least one organic encapsulation layer. For example, as
shown in FIG. 3A, the thin-film encapsulation layer 300b
may include a first inorganic encapsulation layer 310, a
second inorganic encapsulation layer 330, and an organ-
ic encapsulation layer 320 therebetween.
[0049] The first inorganic encapsulation layer 310 and
the second inorganic encapsulation layer 330 may in-
clude at least one inorganic insulating material among
aluminum oxide, titanium oxide, tantalum oxide, hafnium
oxide, zinc oxide, silicon oxide, silicon nitride, and silicon
oxynitride. The organic encapsulation layer 320 may in-
clude a polymer-based material. The polymer-based ma-
terial may include an acryl-based resin, an epoxy-based
resin, polyimide, or polyethylene.
[0050] The display panel 10 may include the through
hole 10H corresponding to the component area OA. For
example, the substrate 100, the display layer 200, and

the thin-film encapsulation layer 300b may respectively
include sub-through holes 100H, 200H, and 300H each
corresponding to the component area OA. The thin-film
encapsulation layer 300b, for example, the first inorganic
encapsulation layer 310, the second inorganic encapsu-
lation layer 330, and the organic encapsulation layer 320
may include a hole corresponding to the component area
OA. A size of a hole of the organic encapsulation layer
320 may be greater than sizes of holes of the first and
second inorganic encapsulation layers 310 and 330. The
first inorganic encapsulation layer 310 may contact the
second inorganic encapsulation layer 330 in the sur-
roundings of the component area OA. In an exemplary
embodiment, the display panel 10 may include the
through hole 10H, in the component area OA, having a
first sub-through hole 100H penetrating the substrate
100, a second sub-through hole 200H penetrating the
display layer 200, and a third sub-through hole 300H pen-
etrating the encapsulation layer 300b. The second sub-
through hole 200H may penetrate the insulating layer IL.
The first, and second and third sub-through holes 100H,
200H and 300H overlap each other in the component
area OA. The first sub-through hole 100H may be con-
nected to the second sub-through hole 200H. The second
sub-through hole 200H may be connected to the third
sub-through hole 300H.
[0051] Unlike FIG. 3A, a portion of the display panel
10 may not include a sub-through hole. For example, as
shown in FIG. 3B, the display layer 200 and the thin-film
encapsulation layer 300b may respectively include the
sub-through holes 200H and 300H in the component area
OA, but the substrate 100 may not include a sub-through
hole.
[0052] In another example, as shown in FIG. 3C, all of
the substrate 100, the display layer 200, and the thin-film
encapsulation layer 300b may not include a sub-through
hole in the component area OA.
[0053] In FIGS. 3B and 3C, the substrate 100 does not
include the sub-through hole 100H of FIG. 3A. Since por-
tions of the display layer 200 in the component area OA
are at least partially removed, a light transmittance for
an electronic element, which is the component 20, may
be secured.
[0054] In the case where the thin-film encapsulation
layer 300b does not include a through hole, each of the
at least one inorganic encapsulation layer and the at least
one organic encapsulation layer may cover the substrate
100 in the component area OA. A portion of the display
layer 200 that is arranged between the substrate 100 and
the thin-film encapsulation layer 300b may not cover a
portion of the substrate 100 in the component area OA.
The portion of the substrate 100 in the component area
OA may be covered by the thin-film encapsulation layer
300b.
[0055] In FIGS. 3A to 3C, all of the insulating layer IL
in the component area OA is removed. The present in-
vention is not limited thereto. In an exemplary embodi-
ment, only a portion of the insulating layer IL having a
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multi-layered structure in the component area OA may
be removed.
[0056] In FIGS. 3A to 3C, the component 20 is located
below the display panel 10, that is, on one side of the
substrate 100. The present invention is not limited there-
to. In an exemplary embodiment, the component 20 may
be at least partially inserted and located inside the
through hole 10H such that the component 20 overlaps
a lateral surface of the display panel 10 that defines the
through hole 10H in FIG. 3A.
[0057] FIG. 4 is a plan view of the display panel 10
according to an embodiment.
[0058] The display panel 10 may include a plurality of
pixels P arranged in the display area DA. Referring to
FIG. 4, a display panel 10 may include a component area
OA, a display area DA, a first non-display area NDA1,
and a second non-display area NDA2. FIG. 4 illustrates
a substrate 100 of the display panel 10, and for example,
the substrate 100 may include the component area OA,
the display area DA, the first non-display area NDA1, and
the second non-display area NDA2.
[0059] The first non-display area NDA1 may surround
the component area OA in a top down view. The first non-
display area NDA1 is an area in which a display element
such as an organic light-emitting diode that emits light is
not arranged. Signal lines may pass across the first non-
display area NDA1, the signal lines providing a signal to
pixels P provided around the component area OA. A first
scan driver 1100, a second scan driver 1200, a data driver
1300, and a main power line (not shown) may be ar-
ranged in the second non-display area NDA2, the first
scan driver 1100 and the second scan driver 1200 pro-
viding a scan signal to each pixel P, the data driver 1300
providing a data signal to each pixel P, and the main
power line providing a first power voltage and a second
power voltage. The first scan driver 1100 and the second
scan driver 1200 each may be arranged in the second
non-display area NDA2 and arranged on two opposite
sides of the display area DA with the display area DA
therebetween. The first scan driver 1100, the second
scan driver 1200, and the data driver 1300 may be ar-
ranged outside the outside sealing material 360 (see FIG.
2D) arranged in the second non-display area NDA2.
[0060] In FIG. 4 that the data driver 1300 is adjacent
to one side of the substrate 100. The present invention
is not limited thereto. In an exemplary embodiment, the
data driver 1300 may be arranged on a flexible printed
circuit board (FPCB) electrically connected to a pad ar-
ranged on one side of the display panel 10.
[0061] FIGS. 5A and 5B are equivalent circuits of a
pixel P arranged on the display panel 10 according to an
embodiment.
[0062] Referring to FIG. 5A, the pixel P includes a pixel
circuit PC and an organic light-emitting diode OLED as
a display element connected to the pixel circuit PC. The
pixel circuit PC may include a first transistor T1, a second
transistor T2, and a capacitor Cst. Each pixel P may emit,
for example, red, green, blue, or white light from the or-

ganic light-emitting diode OLED. Each of the first tran-
sistor T1 and the second transistor T2 may be imple-
mented as a thin film transistor.
[0063] The second transistor T2 is a switching transis-
tor, is connected to a scan line SL and a data line DL,
and configured to transfer a data signal input from the
data line DL to the first transistor T1 according to a switch-
ing voltage input from the scan line SL. The capacitor
Cst is connected to the second transistor T2 and a power
voltage line PL and may store a voltage corresponding
to a voltage difference between a voltage of a data signal
transferred from the second transistor T2 and a first pow-
er voltage ELVDD supplied to the power voltage line PL.
[0064] The first transistor T1 is a driving transistor, is
connected to the power voltage line PL and the capacitor
Cst, and may control a driving current Ioled flowing
through the organic light-emitting diode OLED from the
power voltage line PL in response to the voltage stored
in the capacitor Cst. The organic light-emitting diode
OLED may emit light having predetermined brightness
by using the driving current Ioled. A common electrode
(e.g. a cathode) of the organic light-emitting diode OLED
may receive a second power voltage ELVSS.
[0065] In FIG. 5A, the pixel circuit PC includes two tran-
sistors and one capacitor. The present invention is not
limited thereto. The number of transistors and the number
of capacitors may be variously modified depending on a
design of the pixel circuit PC.
[0066] Referring to FIG. 5B, the pixel circuit PC of a
pixel P may include first to seventh transistors T1, T2,
T3, T4, T5, T6, and T7, and a capacitor Cst. The first to
seventh transistors T1, T2, T3, T4, T5, T6, and T7 may
be implemented as thin film transistors.
[0067] The pixel P may be connected to a first scan
line SL1, a second scan line SL2, a third scan line SL3,
an emission control line EL, and a data line DL, the first
scan line SL1 being configured to transfer a first scan
signal GW, the second scan line SL2 being configured
to transfer a second scan signal GI, the third scan line
SL3 being configured to transfer a third scan signal GB,
the emission control line EL being configured to transfer
an emission control signal EM, and the data line DL being
configured to transfer a data signal DATA. In an embod-
iment, the third scan line SL3 may be a second scan line
SL2 on the next row, and the third scan signal GB may
be a second scan signal GI on the next row. For example,
a third scan line of a pixel may be shared by another pixel
adjacent thereto.
[0068] The power voltage line PL is configured to trans-
fer the first power voltage ELVDD to the first transistor
T1, and an initialization voltage line VL is configured to
transfer an initialization voltage VINT to the pixel P, the
initialization voltage VINT initializing the first transistor
T1 and the organic light-emitting diode OLED.
[0069] In a layout of the pixel circuit PC, the first scan
line SL1, the second scan line SL2, the third scan line
SL3, the emission control line EL, and the initialization
voltage line VL each may extend in an x-direction and be
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spaced apart from each other in a y-direction different
from the x-direction. The data line DL and the power volt-
age line PL may extend in the y-direction and be apart
from each other in the x-direction.
[0070] The first transistor T1 is connected to the power
voltage line PL through the fifth transistor T5 and electri-
cally connected to the organic light-emitting diode OLED
through the sixth transistor T6. The first transistor T1 is
a driving transistor and is configured to receive the data
signal DATA and supply the driving current Ioled to the
organic light-emitting diode OLED according to a switch-
ing operation of the second transistor T2.
[0071] The second transistor T2 is connected to the
first scan line SL1 and the data line DL, turned on in
response to the first scan signal GW received through
the first scan line SL1, and performs a switching operation
of transferring the data signal DATA transferred to the
data line DL to a node N.
[0072] The third transistor T3 is connected to the or-
ganic light-emitting diode OLED through the sixth tran-
sistor T6. The third transistor T3 is turned on in response
to the first scan signal GW transferred through the first
scan line SL1 and is configured to diode-connect the first
transistor T1.
[0073] The fourth transistor T4 is turned on in response
to the second scan signal GI transferred through the sec-
ond scan line SL2 and is configured to initialize a gate
voltage of the first transistor T1 by transferring the initial-
ization voltage VINT from the initialization voltage line VL
to a gate electrode of the first transistor T1.
[0074] The fifth transistor T5 and the sixth transistor
T6 are simultaneously turned on in response to an emis-
sion control signal EM transferred through the emission
control line EL to form a current path such that the driving
current Ioled flows in a direction from the power voltage
line PL to the organic light-emitting diode OLED.
[0075] The seventh transistor T7 is turned on in re-
sponse to a third scan signal GB transferred through the
third scan line SL3 and initializes the organic light-emit-
ting diode OLED by transferring the initialization voltage
VINT from the initialization voltage line VL to the organic
light-emitting diode OLED. The seventh transistor T7
may be omitted.
[0076] FIG. 5B shows the case where the fourth tran-
sistor T4 is connected to the second scan line SL2, and
the seventh transistor T7 is separately connected to the
third scan line SL3. In an exemplary embodiment, the
seventh transistor T7 and the fourth transistor T4 may
be simultaneously connected to the second scan line
SL2.
[0077] Since the capacitor Cst is connected to the pow-
er voltage line PL and the gate electrode of the first tran-
sistor T1 and stores and maintains a voltage correspond-
ing to a voltage difference between the two voltages, the
capacitor Cst may maintain a voltage applied to the gate
electrode of the first transistor T1.
[0078] The organic light-emitting diode OLED may in-
clude a pixel electrode and an opposite electrode. The

opposite electrode may receive the second power volt-
age ELVSS. The organic light-emitting diode OLED dis-
plays an image by receiving the driving current Ioled from
the first transistor T1 and emitting light.
[0079] FIG. 6 is a plan view of a portion of the display
panel 10 according to an embodiment.
[0080] Referring to FIG. 6, some of the pixels P ar-
ranged in the display area DA may be spaced apart from
each other around the component area OA. For example,
the component area OA may be located between two
pixels P arranged in 63 directions of FIG. 6. Similarly,
the component area OA may be located between two
pixels P arranged in 6y directions of FIG. 6.
[0081] The two pixels P on the same column arranged
in the 6y directions with the component area OA there-
between (that is, two display elements on the same col-
umn) may be electrically connected to the same data line
DL. That is, two display elements on the same column
arranged in the 6y directions with the component area
OA therebetween may be electrically connected to the
same data line DL. The data line DL may include a first
data line (or a first sub-data line) DL-L1, a second data
line (or a second sub-data line) DL-L2, and an auxiliary
line DL-C, the first data line DL-L1 and the second data
line DL-L2 extending in the 6y directions in the display
area DA, and the auxiliary line DL-C extending in an arc
direction of the component area OA in the first non-dis-
play area NDA1 and connecting the first data line DL-L1
to the second data line DL-L2. For example, the auxiliary
line DL-C may extend along a perimeter (i.e., an edge)
of the component area OA in the first non-display area
NDA1 and connect the first data line DL-L1 to the second
data line DL-L2. In an embodiment, the first data line DL-
L1, the second data line DL-L2, and the auxiliary line DL-
C may be an integrated wiring on a same layer. In an
exemplary embodiment, the auxiliary line DL-C may be
arranged on a layer different from a layer on which the
first data line DL-L1 and the second data line DL-L2 are
arranged and may be electrically connected to the first
data line DL-L1 and the second data line DL-L2 through
contact holes of insulating layers therebetween. The aux-
iliary line DL-C may be arranged on a layer over the first
data line DL-L1 and the second data line DL-L2 or may
be arranged on a layer below the first data line DL-L1
and the second data line DL-L2.
[0082] The auxiliary line DL-C may be bent in the first
non-display area NDA1. The auxiliary line DL-C may in-
clude a first portion CLa, a second portion CLb, and a
third portion CLc, the third portion CLc connecting the
first portion CLa to the second portion CLb. The first por-
tion CLa and the second portion CLb may extend in the
6y directions in the first non-display area NDA1. The
third portion CLc may be connected to at an end of the
first portion CLa, may extend around an edge of the com-
ponent area OA, for example, extend in an arc direction
of the component area OA, and be connected to an end
of the second portion CLb. At the connection between
the first portion CLa and the third portion CLc, the ex-
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tending direction of the auxiliary line DL-C may change,
for example, from the 6y directions (the extending direc-
tion of the first portion CLa) to the arc direction of the
component area OA. At the connection between the sec-
ond portion CLb and the third portion CLc, the extending
direction of the auxiliary line DL-C may change, for ex-
ample, from the arc direction of the component area OA
to the 6y directions (the extending direction of the second
portion CLb).
[0083] Two pixels P on the same row arranged in the
6x directions with the component area OA therebetween
(that is, the two display elements on the same row) may
be respectively and electrically connected to different
scan lines SL. Scan lines SL on the left of the component
area OA may be electrically connected to the first scan
driver 1100 (see FIG. 4), and scan lines SL on the right
of the component area OA may be electrically connected
to the second scan driver 1200 (see FIG. 4). As shown
in FIG. 4, in the case where the display panel 10 includes
the two scan drivers, pixels P arranged on two opposite
sides of the component area OA may be respectively and
electrically connected to the scan lines SL spaced apart
from each other.
[0084] FIG. 7 is a cross-sectional view of the display
panel 10 taken along line III-III’ of FIG. 6. For convenience
of description, some circuit elements and some wirings
are omitted.
[0085] In FIG. 7, a display element 130 may include
the organic light-emitting diode OLED of FIG. 5B. A thin
film transistor TFT may include one of transistors of FIGS.
5A and 5B. For example, the thin film transistor TFT
shown in FIG. 7 may include the first transistor T1 of
FIGS. 5A and 5B.
[0086] As described above with reference to FIGS. 2A
to 3C, the substrate 100 may include glass or a polymer
resin. The substrate 100 may include a single layer or a
multi-layer.
[0087] A buffer layer 110 may be located on the sub-
strate 100. The buffer layer 110 may planarize a surface
of the substrate 100 or prevent the penetration of impu-
rities into a semiconductor layer on the buffer layer 110.
The buffer layer 110 may include an inorganic insulating
material such as silicon nitride, silicon oxynitride, and sil-
icon oxide, and include a single layer or a multi-layer
including the inorganic insulating materials. The buffer
layer 110 may be omitted.
[0088] The thin film transistor TFT may be arranged
on the buffer layer 110. The thin film transistor TFT may
include a semiconductor layer ACT, a gate electrode GE,
a source electrode SE, and a drain electrode DE.
[0089] The semiconductor layer ACT may include
amorphous silicon, polycrystalline silicon, or an organic
semiconductor material. The semiconductor layer ACT
may include a source region, a drain region, and a chan-
nel region, the channel region being between the source
region and the drain region.
[0090] The gate electrode GE may include a single lay-
er or a multi-layer including at least one of aluminum (Al),

platinum (Pt), palladium (Pd), silver (Ag), magnesium
(Mg), gold (Au), nickel (Ni), neodymium (Nd), iridium (Ir),
chrome (Cr), lithium (Li), calcium (Ca), molybdenum
(Mo), titanium (Ti), tungsten (W), and copper (Cu).
[0091] A first insulating layer 111 may be arranged be-
tween the semiconductor layer ACT and the gate elec-
trode GE. A second insulating layer 112 and a third in-
sulating layer 113 may be arranged between the gate
electrode GE, the source electrode SE, and the drain
electrode DE. Each of the first insulating layer 111, the
second insulating layer 112, and the third insulating layer
113 may include an inorganic insulating material such as
silicon oxide, silicon nitride, and/or silicon oxynitride. The
scan lines SL, SL1, SL2, and SL3 and the emission con-
trol line EL of FIGS. 5A and 5B may be arranged on the
same layer. For example, the scan lines SL, SL1, SL2,
and SL3 and the emission control line EL of FIGS. 5A
and 5B may be arranged on the first insulating layer 111
on which the gate electrode GE is arranged.
[0092] The source electrode SE and the drain elec-
trode DE may be respectively and electrically connected
to the source region and the drain region of the semicon-
ductor layer ACT through contact holes formed in the first
insulating layer 111, the second insulating layer 112, and
the third insulating layer 113.
[0093] The source electrode SE and the drain elec-
trode DE may include a single layer or a multi-layer in-
cluding at least one of aluminum (Al), platinum (Pt), pal-
ladium (Pd), silver (Ag), magnesium (Mg), gold (Au), nick-
el (Ni), neodymium (Nd), iridium (Ir), chrome (Cr), lithium
(Li), calcium (Ca), molybdenum (Mo), titanium (Ti), tung-
sten (W), and copper (Cu).
[0094] A capacitor Cst may include a bottom electrode
CE1 and a top electrode CE2 overlapping each other
with the second insulating layer 112 therebetween. The
capacitor Cst may overlap the thin film transistor TFT. It
is shown in FIG. 7 that the gate electrode GE of the thin
film transistor TFT serves as the bottom electrode CE1
of the capacitor Cst. In an exemplary embodiment, the
capacitor Cst may not overlap the thin film transistor TFT,
and the bottom electrode CE1 of the capacitor Cst may
be an independent element separated from the gate elec-
trode GE of the thin film transistor TFT. The capacitor
Cst may be covered by the third insulating layer 113. The
initialization voltage line VL of FIG. 5B and the top elec-
trode CE2 may be arranged on the same layer. For ex-
ample, the initialization voltage line VL of FIG. 5B may
be disposed on the second insulating layer 112 on which
the top electrode CE2 of the capacitor Cst is arranged.
[0095] A pixel circuit including the thin film transistor
TFT and the capacitor Cst may be covered by a fourth
insulating layer 114 and a fifth insulating layer 115. Each
of the fourth insulating layer 114 and the fifth insulating
layer 115 is a planarization insulating layer and may in-
clude an organic insulating layer. The fourth insulating
layer 114 and the fifth insulating layer 115 may include
a general-purpose polymer such as polymethylmethacr-
ylate (PMMA) or polystyrene (PS), polymer derivatives
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having a phenol-based group, an acryl-based polymer,
an imide-based polymer, an aryl ether-based polymer,
an amide-based polymer, a fluorine-based polymer, a p-
xylene-based polymer, a vinyl alcohol-based polymer,
and a blend thereof. In an embodiment, the fourth insu-
lating layer 114 and the fifth insulating layer 115 may
include polyimide.
[0096] Various conductive layers may be further ar-
ranged on the third insulating layer 113. For example,
the data line DL and the power voltage line PL may be
arranged on the third insulating layer 113. The source
electrode SE and the drain electrode DE may be also
arranged on the third insulating layer 113. The data line
DL and the power voltage line PL may include molybde-
num (Mo), aluminum (Al), copper (Cu), and titanium (Ti)
and include a single layer or a multi-layer. In an embod-
iment, the data line DL and the power voltage line PL
may include a multi-layered structure of Ti/AI/Ti.
[0097] The fourth insulating layer 114 may be arranged
on the data line DL and the power voltage line PL. For
example, the fourth insulating layer 114 may cover the
data line DL and the power voltage line PL. A connection
electrode CM may be arranged on the fourth insulating
layer 114. The connection electrode CM may electrically
connect a pixel electrode 131 to the source electrode SE
or the drain electrode DE of the thin film transistor TFT.
The connection electrode CM may include at least one
of molybdenum (Mo), aluminum (Al), copper (Cu), and
titanium (Ti) and include a single layer or a multi-layer.
In an embodiment, the connection electrode CM may in-
clude a multi-layered structure of Ti/AI/Ti.
[0098] The organic light-emitting diode 130 as the dis-
play element may be arranged on the fifth insulating layer
115. The organic light-emitting diode 130 may include
the pixel electrode 131, an opposite electrode 135, and
an intermediate layer 133 between the pixel electrode
131 and the opposite electrode 135.
[0099] The pixel electrode 131 may include a conduc-
tive oxide such as indium tin oxide (ITO), indium zinc
oxide (IZO), zinc oxide (ZnO), indium oxide (In2O3), in-
dium gallium oxide (IGO), and aluminum zinc oxide
(AZO). In an exemplary embodiment, the pixel electrode
131 may include a reflective layer including silver (Ag),
magnesium (Mg), aluminum (Al), platinum (Pt), palladi-
um (Pd), gold (Au), nickel (Ni), neodymium (Nd), iridium
(Ir), chrome (Cr), or a compound thereof. In an exemplary
embodiment, the pixel electrode 131 may further include
a layer including ITO, IZO, ZnO, or In2O3 on/under the
reflective layer.
[0100] A sixth insulating layer 116 may be arranged on
the fifth insulating layer 115, the sixth insulating layer 116
covering edges of the pixel electrode 131. The sixth in-
sulating layer 116 may include an opening OP exposing
a portion of the pixel electrode 131. The opening (a bot-
tom surface of the opening) of the sixth insulating layer
116 may define an emission area EA. For example, the
display area DA may include emission areas EA and a
non-emission area NEA between the emission areas EA,

the non-emission area NEA surrounding the emission
areas EA. The sixth insulating layer 116 may correspond
to the non-emission area NEA and include an organic
material such as acryl, benzocyclobutene (BCB), poly-
imide, or hexamethyldisiloxane (HMDSO). Alternatively,
the sixth insulating layer 116 may include the inorganic
insulating materials such as silicon oxide, silicon nitride,
and/or silicon oxynitride.
[0101] The intermediate layer 133 may be formed on
a portion of the pixel electrode 131 that is exposed by
the opening OP of the sixth insulating layer 116. The
intermediate layer 133 includes an emission layer. The
emission layer may include a polymer organic material
or a low molecular weight organic material that emits light
having a predetermined color. The emission layer may
include a red emission layer, a green emission layer, or
a blue emission layer. Alternatively, the emission layer
may have a multi-layered structure in which a red emis-
sion layer, a green emission layer, and a blue emission
layer are stacked to emit white light, or have a single-
layered structure including a red emission material, a
green emission material, or a blue emission material. In
an embodiment, the intermediate layer 133 may include
a first functional layer and/or a second functional layer,
the first functional layer being arranged under the emis-
sion layer, and the second functional layer being ar-
ranged on the emission layer. The first functional layer
and/or the second functional layer may include a layer
which is one body over a plurality of pixel electrodes 131,
or include a layer patterned to respectively correspond
to the plurality of pixel electrodes 131.
[0102] The opposite electrode 135 may be spaced
apart from the pixel electrode 131 with the intermediate
layer 133 therebetween. The opposite electrode 135 may
include a conductive material having a low work function.
For example, the opposite electrode 135 may include a
(semi)-transparent layer including silver (Ag), magnesi-
um (Mg), aluminum (Al), platinum (Pt), palladium (Pd),
gold (Au), nickel (Ni), neodymium (Nd), iridium (Ir),
chrome (Cr), lithium (Li), calcium (Ca), or an alloy thereof.
Alternatively, the opposite electrode 135 may further in-
clude a layer including ITO, IZO, ZnO, or In2O3 on/under
the (semi)-transparent layer including the above-listed
materials.
[0103] In FIG. 7, the data line DL and the power voltage
line PL are arranged on the third insulating layer 113.
The present invention is not limited thereto. In an exem-
plary embodiment, the data line DL and/or the power volt-
age line PL may be arranged on the same layer of, for
example, the fourth insulating layer 114 on which the
connection electrode CM is arranged.
[0104] FIG. 8 is a plan view of wirings around the com-
ponent area OA according to an embodiment. Each of
FIGS. 9A to 9D is a cross-sectional view of the display
panel taken along the auxiliary line of FIG. 8. For con-
venience of description, FIG. 8 shows eight auxiliary lines
DL-C arranged in the first non-display area NDA1 around
the component area OA.

17 18 



EP 3 826 059 A1

11

5

10

15

20

25

30

35

40

45

50

55

[0105] The scan lines SL continuously extending in the
6x directions in the display area DA may be disconnected
in the first non-display area NDA1 around the component
area OA. In FIG. 8, the scan lines SL are disconnected
near a boundary between the display area DA and the
first non-display area NDA1. The scan lines SL may be
disconnected near the boundary inside the first non-dis-
play area NDA1 between the display area DA and the
first non-display area NDA1.
[0106] The data lines DL continuously extending in the
6y directions in the display area DA may detour the com-
ponent area OA in the first non-display area NDA1. In an
exemplary embodiment, the data lines DL continuously
extending in the 6y directions in the display area DA may
be disconnected near the boundary between the display
area DA and the first non-display area NDA1.
[0107] Auxiliary lines DL-C may be arranged in the first
non-display area NDA1 as parts of the data lines DL. The
auxiliary lines DL-C may include first auxiliary lines DL-
C1 and second auxiliary lines DL-C2. The first auxiliary
lines DL-C1 and the second auxiliary lines DL-C2 may
be alternately arranged in the 6x directions. Each of the
first auxiliary lines DL-C1 and the second auxiliary lines
DL-C2 may include the first portion CLa, the second por-
tion CLb, and the third portion CLc connecting the first
portion CLa to the second portion CLb.
[0108] Each of the first auxiliary lines DL-C1 and the
second auxiliary lines DL-C2 may be curved to connect
the first data line DL-L1 over the component area OA to
the second data line DL-L2 below the component area
OA. Each of the first auxiliary lines DL-C1 and the second
auxiliary lines DL-C2 may be a connection line connect-
ing the first data line DL-L1 to the second data line DL-
L2, the connection line being between the first data line
DL-L1 and the second data line DL-L2.
[0109] The first auxiliary line DL-C1 may be formed as
one body with the first data line DL-L1 and the second
data line DL-L2. FIG. 9A is a cross-sectional view of the
first auxiliary line DL-C1. As shown in FIG. 9A, the first
auxiliary line DL-C1 may include the first portion CLa con-
nected to an end portion of the first data line DL-L1 and
the second portion CLb connected to an end portion of
the second data line DL-L2 of the display area DA. For
convenience of description, dashed lines are marked as
a boundary between the first data line DL-L1 and the first
portion CLa, a boundary between the first portion CLa
and the third portion CLc, a boundary between the third
portion CLc and the second portion CLb, and a boundary
between the second portion CLb and the second data
line DL-L2. Those boundaries do not exist in the integrat-
ed wiring of the DL-L1, DL-C1 and DL-L2. For example,
the first data line DL-L1, the second data line DL-L2, and
the first auxiliary line DL-C1 may be arranged on the
same layer of the third insulating layer 113. The first aux-
iliary line DL-C1 may include the same material as those
of the first data line DL-L1 and the second data line DL-
L2. In an embodiment, the first data line DL-L1, the sec-
ond data line DL-L2, and the first auxiliary line DL-C1

may be arranged on the third insulating layer 113. In an
exemplary embodiment, the first data line DL-L1, the sec-
ond data line DL-L2, and the first auxiliary line DL-C1
may be arranged on the fourth insulating layer 114.
[0110] The second auxiliary line DL-C2 may include a
wiring arranged on a layer different from a layer on which
the first data line DL-L1 and the second data line DL-L2
are arranged, the wiring being electrically connected to
the first data line DL-L1 and the second data line DL-L2.
The second auxiliary line DL-C2 may include a (2-1) aux-
iliary line DL-C2a, a (2-2) auxiliary line DL-C2b, and a
(2-3) auxiliary line DL-C2c. The (2-1) auxiliary line DL-
C2a, the (2-2) auxiliary line DL-C2b, and the (2-3) auxil-
iary line DL-C2c may be respectively arranged on differ-
ent layers. The (2-1) auxiliary line DL-C2a, the (2-2) aux-
iliary line DL-C2b, and the (2-3) auxiliary line DL-C2c may
be arranged on layers different from a layer on which the
first auxiliary line DL-C1 is arranged. The (2-1) auxiliary
line DL-C2a, the (2-2) auxiliary line DL-C2b, and the (2-3)
auxiliary line DL-C2c may be spaced apart from each
other and be alternately arranged in the 6x directions.
[0111] FIG. 9B is a cross-sectional view of the (2-1)
auxiliary line DL-C2a. As shown in FIG. 9B, the first data
line DL-L1 and the second data line DL-L2 may be ar-
ranged on the third insulating layer 113, and the (2-1)
auxiliary line DL-C2a may be arranged on the first insu-
lating layer 111. A first portion CLa of the (2-1) auxiliary
line DL-C2a may be electrically connected to the first
data line DL-L1 through a first via contact CNT1 formed
in the second insulating layer 112 and the third insulating
layer 113. A second portion CLb of the (2-1) auxiliary line
DL-C2a may be electrically connected to the second data
line DL-L2 through a second via contact CNT2 formed in
the second insulating layer 112 and the third insulating
layer 113. The (2-1) auxiliary line DL-C2a may include
the same material as that of the gate electrode GE (see
FIG. 7) of the thin film transistor TFT.
[0112] In FIG. 9B, the (2-1) auxiliary line DL-C2a is
electrically connected to the first data line DL-L1 and the
second data line DL-L2 by directly contacting the first
data line DL-L1 and the second data line DL-L2. In an
exemplary embodiment, connection electrodes are re-
spectively provided between the (2-1) auxiliary line DL-
C2a and the first data line DL-L1, and between the (2-1)
auxiliary line DL-C2a and the second data line DL-L2 (for
example, between the second insulating layer 112 and
the third insulating layer 113). Since the (2-1) auxiliary
line DL-C2a, the first data line DL-L1, and the second
data line DL-L2 are electrically connected to the connec-
tion electrode, the (2-1) auxiliary line DL-C2a may elec-
trically connect the first data line DL-L1 to the second
data line DL-L2.
[0113] FIG. 9C is a cross-sectional view of the (2-2)
auxiliary line DL-C2b. As shown in FIG. 9C, the first data
line DL-L1 and the second data line DL-L2 may be ar-
ranged on the third insulating layer 113, and the (2-2)
auxiliary line DL-C2b may be arranged on the fourth in-
sulating layer 114. A first portion CLa of the (2-2) auxiliary
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line DL-C2b may be electrically connected to the first
data line DL-L1 through a first via contact CNT1 formed
in the fourth insulating layer 114. A second portion CLb
of the (2-2) auxiliary line DL-C2b may be electrically con-
nected to the second data line DL-L2 through a second
via contact formed in the fourth insulating layer 114. The
(2-2) auxiliary line DL-C2b may include the same material
as that of the connection electrode CM (see FIG. 7).
[0114] FIG. 9D is a cross-sectional view of the (2-3)
auxiliary line DL-C2c. As shown in FIG. 9D, the first data
line DL-L1 and the second data line DL-L2 may be ar-
ranged on the third insulating layer 113, and the (2-3)
auxiliary line DL-C2c may be arranged on the second
insulating layer 112. A first portion CLa of the (2-3) aux-
iliary line DL-C2c may be electrically connected to the
first data line DL-L1 through a first via contact CNT1
formed in the third insulating layer 113. A second portion
CLb of the (2-3) auxiliary line DL-C2c may be electrically
connected to the second data line DL-L2 through a sec-
ond via contact CNT2 formed in the third insulating layer
113. The (2-3) auxiliary line DL-C2c may include the
same material as that of the top electrode CE2 (see FIG.
7) of the capacitor Cst.
[0115] As shown in FIGS. 9B to 9D, the first data line
DL-L1 and the second data line DL-L2 may be arranged
on the third insulating layer 113, and the second auxiliary
lines DL-C2 may be arranged on the first insulating layer
111, the second insulating layer 112, or the fourth insu-
lating layer 114 and directly connected to the first data
line DL-L1 and the second data line DL-L2 through via
contacts, or connected to the first data line DL-L1 and
the second data line DL-L2 by a connection electrode.
In an exemplary embodiment, the first data line DL-L1
and the second data line DL-L2 may be arranged on the
fourth insulating layer 114, and the second auxiliary lines
DL-C2 may be arranged on the first insulating layer 111,
the second insulating layer 112, or the third insulating
layer 113 and directly connected to the first data line DL-
L1 and the second data line DL-L2 through via contacts,
or connected to the first data line DL-L1 and the second
data line DL-L2 by a connection electrode.
[0116] FIG. 10 is a plan view of auxiliary lines arranged
in a first non-display area according to an embodiment,
and FIG. 11 is an enlarged plan view of a region A of
FIG. 10.
[0117] As shown in FIG. 10, the auxiliary lines DL-C
may extend along an arc of the component area OA. The
auxiliary lines DL-C that are adjacent to each other may
be arranged on different layers and overlap each other.
For example, first portions CLa and second portions CLb
of the auxiliary lines DL-C may be spaced apart from
each other and opposite to each other with the compo-
nent area OA therebetween. Third portions CLc of the
auxiliary lines DL-C that are adjacent to each other may
be arranged on different layers and overlap each other.
[0118] As shown in FIG. 11, third portions CLc of the
first and second auxiliary lines DL-C1, DL-C2a, DL-C2b,
and DL-C2c may be arranged on different layers. Two

adjacent third portions of the third portions CLc may par-
tially overlap each other. Therefore, in a high resolution-
display device, an area of the first non-display area NDA1
required for the arrangement of the first auxiliary line DL-
C1 and the second auxiliary lines DL-C2a, DL-C2b, and
DL-C2c may be minimized.
[0119] FIG. 12 is a plan view of auxiliary lines arranged
in the first non-display area NDA1 according to an exem-
plary embodiment. FIG. 13 is an enlarged plan view of a
region B of FIG. 12. FIG. 14 is a cross-sectional view of
the region B taken along line IV-IV’ of FIG. 13.
[0120] Referring to FIG. 12, patterns DM may be ar-
ranged between the auxiliary lines DL-C in the first non-
display area NDA1. The patterns DM may be arranged
in an island type between first portions CLa of the auxil-
iary lines DL-C that are adjacent to each other and be-
tween second portions CLb of the auxiliary lines DL-C
that are adjacent to each other.
[0121] Referring to FIG. 13, the patterns DM may in-
clude first patterns DM1, second patterns DM2, third pat-
terns DM3, and fourth patterns DM4 arranged on different
layers. The first to fourth patterns DM1, DM2, DM3, and
DM4 may be spaced apart from the auxiliary lines DL-C
between the first portions CLa of the auxiliary lines DL-
C. Similarly, the first to fourth patterns DM1, DM2, DM3,
and DM4 may be spaced apart from the auxiliary lines
DL-C between the second portions CLb of the auxiliary
lines DL-C. Each of the first to fourth patterns DM1, DM2,
DM3, and DM4 may have a rectangular shape having
two pairs of sides opposite to each other. A pair of first
sides of the first to fourth patterns DM1, DM2, DM3, and
DM4 may be rounded with a curvature corresponding to
the curvature of the auxiliary line DL-C. A pair of second
sides may be spaced apart by a predetermined interval
between two adjacent first portions CLa or two adjacent
second portions CLb of the auxiliary lines DL-C.
[0122] The patterns DM may include a conductive ma-
terial. The patterns DM may include the same material
as that of at least one of the auxiliary lines DL-C. Referring
to FIG. 14, the first patterns DM1 and the (2-1) auxiliary
line DL-C2a may be arranged on the same layer (e.g.,
the first insulating layer 111), and may include the same
material. The second patterns DM2 and the (2-3) auxil-
iary line DL-C2c may be arranged on the same layer (e.g.,
the second insulating layer 112), and may include the
same material. The third pattern DM3 and the first aux-
iliary line DL-C1 may be arranged on the same layer (e.g.,
the third insulating layer 113) and may include the same
material. The fourth pattern DM4 and the (2-2) auxiliary
line DL-C2b may be arranged on the same layer (e.g.,
the fourth insulating layer 114) and may include the same
material. The patterns DM on the same layer may be
spaced apart from each other, and the patterns DM on
different layers may partially overlap each other. For ex-
ample, the patterns DM on an upper layer may partially
overlap at least one of the patterns DM on a lower layer.
[0123] Referring to FIG. 14, the (2-1) auxiliary lines DL-
C2a and the first patterns DM1 may be spaced apart from
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each other on the first insulating layer 111. The (2-3)
auxiliary lines DL-C2c and the second patterns DM2 may
be spaced apart from each other on the second insulating
layer 112. The second patterns DM2 may not overlap the
first patterns DM1. For example, each of the second pat-
terns DM2 may be arranged between two adjacent first
patterns DM1 in a top down view. The first auxiliary lines
DL-C1 and the third patterns DM3 may be spaced apart
from each other on the third insulating layer 113. Each
of the third patterns DM3 may partially overlap the first
pattern DM1 and/or the second pattern DM2. The (2-2)
auxiliary lines DL-C2b and the fourth patterns DM4 may
be spaced apart from each other on the fourth insulating
layer 114. The fourth patterns DM4 may not overlap the
third patterns DM3. Each of the fourth patterns DM4 may
partially overlap the first pattern DM1 and/or the second
pattern DM2.
[0124] As shown in FIG. 12, the wiring density of the
auxiliary lines DL-C in the 6x directions in the first non-
display area NDA1 is greater than the wiring density of
the auxiliary lines DL-C in the 6y directions in the first
non-display area NDA1. Since the third portions CLc of
the auxiliary lines DL-C arranged on different layers over-
lap each other, a step difference may occur in the first
non-display area NDA1. For example, a thickness from
a top surface of the substrate to a top surface of an up-
permost insulating layer (e.g. the fifth insulating layer
115) in a region in which the third portions CLc of the
auxiliary lines DL-C are arranged may be greater than a
thickness from the top surface of the substrate to a top
surface of an uppermost insulating layer in a region in
which the first portion CLa and the second portion CLb
are arranged. Therefore, a portion (a boundary between
the first portion CLa and the third portion CLc) in which
the first portion CLa of the auxiliary line DL-C is connected
to the third portion CLc, and a potion (a boundary be-
tween the second portion CLb and the third portion CLc)
in which the second portion CLb of the auxiliary line DL-
C is connected to the third portion CLc may have a thin
thickness. The auxiliary line DL-C is bent at the connec-
tion between the first portion CLa and the third portion
CLc. The auxiliary line DL-C is also bent at the connection
between the second portion CLb and the third portion
CLc.
[0125] In an embodiment, since the first to fourth pat-
terns DM1, DM2, DM3, and DM4 are arranged between
the first portions CLa of the auxiliary lines DL-C and be-
tween the second portions CLb of the auxiliary lines DL-
C, the wiring density in the 6y directions of the first non-
display area NDA1 is approximated to the wiring density
in the 6x directions, and a step difference of the insulating
layer in the first non-display area NDA1 may be mini-
mized. Since the step difference of the insulating layer
is minimized at the boundary between the first portion
CLa and the third portion CLc of the auxiliary line DL-C
and the boundary between the second portion CLb and
the third portion CLc of the auxiliary line DL-C, the width
of the third portion CLc may be maintained constant with-

out the reduction of the width of the third portion CLc.
Therefore, the disconnection of the auxiliary line CL-C in
the first non-display area NDA1 may be prevented.
[0126] The arrangement of the patterns DM in FIGS.
13 and 14 is provided as an example, and the number
of patterns DM, whether the patterns DM overlap each
other, and an overlapping degree may be changed.
[0127] FIG. 15 is an enlarged plan view of a region
corresponding to the region B of FIG. 12 according to an
exemplary embodiment. FIGS. 16A and 16B are en-
larged views of an arbitrary auxiliary line of FIG. 15, and
FIG. 17 is an enlarged plan view of a (2-2) auxiliary line
of FIG. 15.
[0128] Referring to FIGS. 15 and 16A, each of the first
and second auxiliary lines DL-C1 and DL-C2 may further
include a branch BR protruding from a respective one of
the first and second auxiliary lines DL-C1, DL-C2a, DL-
C2b, and DL-C2c. The branch BR may include a first
branch BR1 and a second branch BR2, the first branch
BR1 extending from one end of the third portion CLc of
each of the first and second auxiliary lines DL-C1 and
DL-C2, and the second branch BR2 extending from an-
other end of the third portion CLc. The first branch BR1
and the second branch BR2 may protrude from the third
portion CLc in an extending direction of the third portion
CLc. Each of the first and second auxiliary line DL-C1,
DL-C2a, DL-C2b, and DL-C2c may include the first
branch BR1 and/or the second branch BR2.
[0129] As shown in FIG. 16A, the first branch BR1 may
include a portion extending in a direction (a clockwise
direction) opposite to an extension direction (a counter-
clockwise direction) of the third portion CLc at a portion
where the first portion CLa of the auxiliary line is con-
nected to the third portion CLc. As shown in FIG. 16B,
the second branch BR2 may include a portion extending
in an extension direction (a counterclockwise direction)
of the third portion CLc at a portion where the third portion
CLc of the auxiliary line is connected to the second por-
tion CLb.
[0130] Since the branch BR extends between first por-
tions or second portions of other auxiliary lines adjacent
thereto, similarly to the patterns DM shown in FIG. 12,
the branch BR may minimize a step difference of the
insulating layer in the first non-display area NDA1.
[0131] The branch BR of the auxiliary line DL-C may
extend in an arc direction of the component area OA.
The branch BR of the auxiliary line DL-C may cross first
portions CLa or second portions CLb of other auxiliary
lines arranged on different layers.
[0132] The first branch BR1 of the auxiliary line DL-C
may extend from the third portion CLc without contacting
or crossing the first portion CLa of the another auxiliary
line arranged on the same layer. For example, in FIG.
15, a branch of the (2-3) auxiliary line DL-C2c positioned
in the second from the left in the drawing may cross first
portions CLa of the first auxiliary line DL-C1, the (2-1)
auxiliary line DL-C2a, and the (2-2) auxiliary line DL-C2b
that are spaced apart from each other in the +x direction
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and extend in the clockwise direction, and may be spaced
apart with an interval from a first portion CLa of the (2-3)
auxiliary line DL-C2c arranged on the same layer on the
rightmost side without contacting or crossing the first por-
tion CLa of the (2-3) auxiliary line DL-C2c. Likewise, the
second branch BR2 of the auxiliary line DL-C may extend
in the counterclockwise direction from the third portion
CLc without contacting or crossing the second portion
CLb of the another auxiliary line arranged on the same
layer.
[0133] The branch BR of the auxiliary line DL-C may
have a length less than an interval between (n+1) data
lines, where n is an integer equal to or greater than 2 and
may be the number of connection lines arranged on dif-
ferent layers. For example, as shown in FIG. 15, in the
case where four connection lines arranged on different
layers are repeatedly arranged in the first non-display
area NDA1, n may be 4.
[0134] The lengths of the branches BR of the auxiliary
lines DL-C may be the same or different from each other.
For example, as shown in FIG. 15, the length of the first
branch BR1 of the (2-3) auxiliary line DL-C2c in the sec-
ond from the left of the drawing may be less than an
interval between five data lines. The length of the first
branch BR1 of the first auxiliary line DL-C1 may be less
than an interval between four data lines. The length of
the first branch BR1 of the (2-1) auxiliary line DL-C2a
may be less than an interval between three data lines.
The length of the first branch BR1 of the (2-2) auxiliary
line DL-C2b may be less than an interval between two
data lines.
[0135] The lengths of the branches BR of the auxiliary
lines DL-C arranged on the same layer may be the same
or different from each other. As shown in FIG. 17, a first
length BL1 of the first branch BR1 of the (2-2) auxiliary
line DL-C2b1 on the left is greater than a second length
BL2 of the first branch BR1 of the (2-2) auxiliary line DL-
C2b2 on the right. The first length BL1 may be less than
an interval between five data lines. The second length
BL2 may be less than an interval between two data lines.
[0136] Some of the auxiliary lines DL-C may not in-
clude the branch BR. In FIG. 15, the (2-3) auxiliary line
DL-C2c on the rightmost side does not include the branch
BR. An auxiliary line that does not include the branch BR
may be an auxiliary line of which a first portion, if extend-
ing along a lengthwise direction thereof, extends toward
the center of the component area OA or toward the near
of the center.
[0137] FIG. 18 is an enlarged plan view of a region
corresponding to the region B of FIG. 12 according to an
exemplary embodiment.
[0138] The embodiment shown in FIG. 18 is an exam-
ple that employs both the embodiment shown in FIG. 13
and the embodiment shown in FIG. 15. For example, the
branches BR and the patterns DM may be arranged be-
tween the first portions CLa and the second portions CLb
of the auxiliary lines DL-C, the branches BR protruding
from the auxiliary lines DL-C.

[0139] Though the above embodiments describe the
four auxiliary lines DL-C arranged on different layers as
an example, the embodiments are not limited thereto.
For example, two or three auxiliary lines arranged on
different layers may be arranged in the first non-display
area NDA1 to connect the first data line to the second
data line in the display area DA. In addition, to match up,
down, left, and right wiring densities in the first non-dis-
play area NDA1, conductive patterns may be arranged
between the first portions and the second portions of the
auxiliary lines arranged along the edge of the component
area OA, and/or a branch protruding from the third portion
of the auxiliary lines may be formed. In the case where
two auxiliary lines are used, two conductive patterns may
be repeatedly arranged, and in the case where three aux-
iliary lines are used, three conductive patterns may be
repeatedly arranged.
[0140] The embodiments may provide the display de-
vice in which reliability increases and the non-display ar-
ea is reduced. This effect is provided as an example and
the scope of the present disclosure is not limited by this
effect.
[0141] It should be understood that embodiments de-
scribed herein should be considered in a descriptive
sense only and not for purposes of limitation. Descrip-
tions of features or aspects within each embodiment
should typically be considered as available for other sim-
ilar features or aspects in other embodiments. While one
or more embodiments have been described with refer-
ence to the figures, it will be understood by those of or-
dinary skill in the art that various changes in form and
details may be made therein without departing from the
scope as defined by the following claims.

Claims

1. A display device (1) comprising:

a substrate (100) including a transmission area,
a display area (DA), and a first non-display area
(NDA1), the display area (DA) surrounding the
transmission area, and the first non-display area
(NDA1) being between the transmission area
and the display area (DA);
a first display element and a second display el-
ement arranged apart from each other in the dis-
play area (DA) with the transmission area ther-
ebetween;
a first data line (DL-L1) extending in a first direc-
tion, arranged in the display area (DA), and con-
nected to the first display element;
a second data line (DL-L2) extending in the first
direction, arranged in the display area (DA), and
connected to the second display element;
a first auxiliary line (DL-C1) arranged in the first
non-display area (NDA1) and connecting the
first data line (DL-L1) to the second data line
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(DL-L2); and
a plurality of patterns (DM) arranged in sur-
roundings of the first auxiliary line (DL-C1) in the
first non-display area (NDA1) and spaced apart
from the first auxiliary line (DL-C1).

2. The display device (1) of claim 1,
wherein each of the plurality of patterns (DM) in-
cludes a conductive material.

3. The display device (1) of claim 1 or 2,
wherein the first auxiliary line (DL-C1) includes a first
portion (CLa), a second portion (CLb), and a third
portion (CLc), the first portion (CLa) and the second
portion (CLb) being parallel to the first direction, and
the third portion (CLc) connecting the first portion
(CLa) to the second portion (CLb) and extending
along an edge of the transmission area,
wherein the first portion (CLa) is connected to the
first data line (DL-L1), and the second portion (CLb)
is connected to the second data line (DL-L2),
wherein the plurality of patterns (DM) are arranged
around the first portion (CLa) and the second portion
(CLb).

4. The display device (1) of claim 3,
wherein the first auxiliary line (DL-C1) is arranged
on a different layer from a second auxiliary line (DL-
C2) adjacent to the first auxiliary line (DL-C1), and
wherein the third portion (CLc) of the first auxiliary
line (DL-C1) partially overlaps a third portion (CLc)
of the second auxiliary line (DL-C2).

5. The display device (1) of claim 3 or 4,
wherein the first auxiliary line (DL-C1) further in-
cludes a branch (BR) extending from a connection
between the first portion (CLa) and the third portion
(CLc) and along an extending direction of the third
portion (CLc).

6. The display device (1) of claim 5,
wherein the branch (BR) of the first auxiliary line (DL-
C1) overlaps a first portion (CLa) of the second aux-
iliary line (DL-C2) or a second portion (CLb) thereof
and extends along the edge of the transmission area.

7. The display device (1) of at least one of claims 1 to 6,
wherein the plurality of patterns (DM) and the first
auxiliary line (DL-C1) are arranged on the same lay-
er, and
wherein the plurality of patterns (DM) and the first
auxiliary line (DL-C1) include the same material.

8. The display device (1) of at least one of claims 1 to 7,
wherein the first auxiliary line (DL-C1), the first data
line (DL-L1) and the second data line (DL-L2) are
formed as one body.

9. The display device (1) of at least one of claims 1 to 7,
wherein the first auxiliary line (DL-C1) or the second
auxiliary line (DL-C2) is arranged on a layer different
from a layer on which the first data line (DL-L1) and
the second data line (DL-L2) are arranged, and
wherein the first auxiliary line (DL-C1) or the second
auxiliary line (DL-C2) is electrically connected to the
first data line (DL-L1) and the second data line (DL-
L2).

10. The display device (1) of claim 9,
wherein the first auxiliary line (DL-C1) or the second
auxiliary line (DL-C2) is arranged below the first data
line (DL-L1) and the second data line (DL-L2) with
an insulating layer (113) therebetween.

11. The display device (1) of claim 9,
wherein the first auxiliary line (DL-C1) or the second
auxiliary line (DL-C2) is arranged over the first data
line (DL-L1) and the second data line (DL-L2) with
an insulating layer (114) therebetween.

12. The display device (1) of at least one of claims 1 to 11,
wherein each of the first display element and the
second display element includes a first electrode, a
second electrode, and an emissions layer,
wherein the second electrode is spaced apart from
the first electrode, and
wherein the emission layer is interposed between
the first electrode and the second electrode.

13. The display device (1) of claim 12, further compris-
ing:

a first thin film transistor (TFT) connected to the
first electrode of the first display element; and
a second thin film transistor (TFT) connected to
the first electrode of the second display element.

14. The display device (1) of claim 13,
wherein the first auxiliary line (DL-C1) or the second
auxiliary line (DL-C2) and a gate electrode (GE) of
the first thin film transistor (TFT) are arranged on the
same layer, and includes the same material.

15. The display device (1) of claim 13, further compris-
ing:

an electrode layer overlapping a gate electrode
(GE) of the first thin film transistor (TFT) and is
arranged over the gate electrode (GE), and
wherein the first auxiliary line (DL-C1) or the sec-
ond auxiliary line (DL-C2) and the electrode lay-
er are arranged on the same layer and includes
the same material.

16. The display device (1) of claim 13, further compris-
ing:
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a connection electrode (CM) electrically con-
nected to a semiconductor layer of the first thin
film transistor (TFT) and arranged below the first
electrode of the first display element,
wherein an insulating layer (114) is interposed
between the connection electrode (CM) and the
first electrode of the first display element, and
wherein the first auxiliary line (DL-C1) or the sec-
ond auxiliary line (DL-C2) and the connection
electrode (CM) are arranged on the same layer
and includes the same material.

17. A display device (1) comprising:

a substrate (100) including a transmission area,
a display area (DA), and a first non-display area
(NDA1), the display area (DA) surrounding the
transmission area, and the first non-display area
(NDA1) being between the transmission area
and the display area (DA);
a first display element and a second display el-
ement arranged apart from each other in the dis-
play area (DA) with the transmission area ther-
ebetween;
a first data line (DL-L1) extending in a first direc-
tion, arranged in the display area (DA), and con-
nected to the first display element;
a second data line (DL-L2) extending in the first
direction, arranged in the display area (DA), and
connected to the second display element; and
a first auxiliary line (DL-C1) arranged in the first
non-display area (NDA1) and connecting the
first data line (DL-L1) to the second data line
(DL-L2),
wherein the first auxiliary line (DL-C1) includes
a first portion (CLa), a second portion (CLb), a
third portion (CLc), and a first branch (BR1), the
first portion (CLa) and the second portion (CLb)
being parallel to the first direction, the third por-
tion (CLc) connecting the first portion (CLa) to
the second portion (CLb) and extending along
an edge of the transmission area, and the first
branch (BR1) extending from a portion where
the first portion (CLa) is connected to the third
portion (CLc) along a first extending direction of
the third portion (CLc).

18. The display device (1) of claim 17,
wherein the first auxiliary line (DL-C1) is arranged
on a different layer from a second auxiliary line (DL-
C2) adjacent to the first auxiliary line (DL-C1), and
wherein the third portion (CLc) of the first auxiliary
line (DL-C1) partially overlaps a portion of the second
auxiliary line (DL-C2).

19. The display device (1) of claim 18,
wherein the first branch (BR) of the first auxiliary line
(DL-C1) overlaps a first portion (CLa) of the second

auxiliary line (DL-C2) or a second portion thereof
(CLb),
wherein the first branch (BR) extends along the edge
of the transmission area, and
wherein the portion of the second auxiliary line (DL-
C2) connects the first portion (CLa) thereof to the
second portion (CLb) thereof.

20. The display device (1) of at least one of claims 17 to
19,
wherein the first auxiliary line (DL-C1) further in-
cludes a second branch (BR2) extending from a por-
tion where the second portion (CLb) is connected to
the third portion (CLc) along a second extending di-
rection, different from the first extending direction, of
the third portion (CLc).
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