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ORGANIC LIGHT EMITTING DIODE
DISPLAY

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority from and the ben-
efit of Korean Patent Application No. 10-2015-0053924
filed on Apr. 16, 2015, which is hereby incorporated by
reference for all purposes as if fully set forth herein.

BACKGROUND

[0002] 1. Field

[0003] Exemplary embodiments relate to an organic light
emitting diode display.

[0004] 2. Discussion of the Background

[0005] An organic light emitting diode display includes
two electrodes, an organic emission layer positioned ther-
ebetween, and an organic light emitting member including a
pixel circuit to drive them. Electrons injected from a cathode
that is one of the electrodes and holes injected from an anode
that is the other electrode are bonded to each other in the
organic light emission layer to form excitons, and light is
emitted while the excitons discharge energy.

[0006] The organic light emitting member of the organic
light emitting diode display typically needs to be protected
through a process encapsulating the organic light emitting
member. The organic light emitting member may be encap-
sulated by a glass substrate and a sealant or a thin film
encapsulation (TFE) layer in which at least one organic layer
and an at least one inorganic layer are alternately deposited.
[0007] The organic layer may be formed by a solution
process among layers forming the thin film encapsulation
layer, and may be an organic material having flexibility
before hardening. As such, it may overflow out of the display
area in the case of over coating. To prevent of the overflow
of the organic material, at least one dam is formed near the
display area.

[0008] However, when a crack is generated in the dam
during the manufacturing process of the organic light emit-
ting diode display, the organic material overflows into the
peripheral area through the crack such that a failure ratio of
the organic light emitting diode display may increase.
[0009] The above information disclosed in this Back-
ground section is only for enhancement of understanding of
the background of the inventive concept, and, therefore, it
may contain information that does not form the prior art that
is already known in this country to a person of ordinary skill
in the art.

SUMMARY

[0010] Exemplary embodiments provide an organic light
emitting diode display that minimizes the failure ratio by
completely detecting cracks generated in the dam.

[0011] Additional aspects will be set forth in the detailed
description which follows, and, in part, will be apparent
from the disclosure, or may be learned by practice of the
inventive concept.

[0012] An exemplary embodiment discloses an organic
light emitting diode display including a substrate comprising
a display area and a peripheral area surrounding the display
area, an organic light emitting member disposed in the
display area, dams disposed in the peripheral area, a thin film
encapsulation layer covering a portion of a first dam among
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the dams and the organic light emitting member, a touch
sensing member disposed on the thin film encapsulation
layer of the display area, and a first crack sensing member
disposed at a position corresponding to the first dam.
[0013] The foregoing general description and the follow-
ing detailed description are exemplary and explanatory and
are intended to provide further explanation of the claimed
subject matter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] The accompanying drawings, which are included
to provide a further understanding of the inventive concept,
and are incorporated in and constitute a part of this speci-
fication, illustrate exemplary embodiments of the inventive
concept, and, together with the description, serve to explain
principles of the inventive concept.

[0015] FIG. 1 is a schematic top plan view of a display
area and a peripheral area of an organic light emitting diode
display according to an exemplary embodiment.

[0016] FIG. 2 is an equivalent circuit diagram of an
organic light emitting member of an organic light emitting
diode display according to an exemplary embodiment.
[0017] FIG. 3 is a partial enlarged top plan view of a touch
sensing member of an organic light emitting diode display
according to an exemplary embodiment.

[0018] FIG. 4 is a cross-sectional view taken along cross-
sectional line I-I' of FIG. 1.

[0019] FIG. 5 is a cross-sectional view of a display area
and a peripheral area of an organic light emitting diode
display according to another exemplary embodiment.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0020] In the following description, for the purposes of
explanation, numerous specific details are set forth in order
to provide a thorough understanding of various exemplary
embodiments. It is apparent, however, that various exem-
plary embodiments may be practiced without these specific
details or with one or more equivalent arrangements. In
other instances, well-known structures and devices are
shown in block diagram form in order to avoid unnecessarily
obscuring various exemplary embodiments.

[0021] In the accompanying figures, the size and relative
sizes of layers, films, panels, regions, etc., may be exagger-
ated for clarity and descriptive purposes. Also, like reference
numerals denote like elements.

[0022] When an element or layer is referred to as being
“on,” “connected to,” or “coupled to” another element or
layer, it may be directly on, connected to, or coupled to the
other element or layer or intervening elements or layers may
be present. When, however, an element or layer is referred
to as being “directly on,” “directly connected to,” or
“directly coupled to” another element or layer, there are no
intervening elements or layers present. For the purposes of
this disclosure, “at least one of X, Y, and Z” and “at least one
selected from the group consisting of X, Y, and Z”” may be
construed as X only, Y only, Z only, or any combination of
two or more of X, Y, and 7, such as, for instance, XYZ,
XYY, YZ, and 7ZZ. Like numbers refer to like elements
throughout. As used herein, the term “and/or” includes any
and all combinations of one or more of the associated listed
items.
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[0023] Although the terms first, second, etc. may be used
herein to describe various elements, components, regions,
layers, and/or sections, these elements, components, regions,
layers, and/or sections should not be limited by these terms.
These terms are used to distinguish one element, component,
region, layer, and/or section from another element, compo-
nent, region, layer, and/or section. Thus, a first element,
component, region, layer, and/or section discussed below
could be termed a second element, component, region, layer,
and/or section without departing from the teachings of the
present disclosure.

[0024] Spatially relative terms, such as “beneath,”
“below,” “lower,” “above,” “upper,” and the like, may be
used herein for descriptive purposes, and, thereby, to
describe one element or feature’s relationship to another
element(s) or feature(s) as illustrated in the drawings. Spa-
tially relative terms are intended to encompass different
orientations of an apparatus in use, operation, and/or manu-
facture in addition to the orientation depicted in the draw-
ings. For example, if the apparatus in the drawings is turned
over, elements described as “below” or “beneath” other
elements or features would then be oriented “above” the
other elements or features. Thus, the exemplary term
“below” can encompass both an orientation of above and
below. Furthermore, the apparatus may be otherwise ori-
ented (e.g.. rotated 90 degrees or at other orientations), and,
as such, the spatially relative descriptors used herein inter-
preted accordingly.

[0025] The terminology used herein is for the purpose of
describing particular embodiments and is not intended to be
limiting. As used herein, the singular forms, “a,” “an,” and
“the” are intended to include the plural forms as well, unless
the context clearly indicates otherwise. Moreover, the terms
“comprises,” “comprising,” “includes,” and/or “including,”
when used in this specification, specify the presence of
stated features, integers, steps, operations, elements, com-
ponents, and/or groups thereof, but do not preclude the
presence or addition of one or more other features, integers,
steps, operations, elements, components, and/or groups
thereof.

[0026] Various exemplary embodiments are described
herein with reference to sectional illustrations that are sche-
matic illustrations of idealized exemplary embodiments and/
or intermediate structures. As such, variations from the
shapes of the illustrations as a result, for example, of
manufacturing techniques and/or tolerances, are to be
expected. Thus, exemplary embodiments disclosed herein
should not be construed as limited to the particular illus-
trated shapes of regions, but are to include deviations in
shapes that result from, for instance, manufacturing. For
example, an implanted region illustrated as a rectangle will,
typically, have rounded or curved features and/or a gradient
of implant concentration at its edges rather than a binary
change from implanted to non-implanted region. Likewise,
a buried region formed by implantation may result in some
implantation in the region between the buried region and the
surface through which the implantation takes place. Thus,
the regions illustrated in the drawings are schematic in
nature and their shapes are not intended to illustrate the
actual shape of a region of a device and are not intended to
be limiting.

[0027] 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
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art to which this disclosure is a part. Terms, such as those
defined in commonly used dictionaries, should be inter-
preted as having a meaning that is consistent with their
meaning in the context of the relevant art and will not be
interpreted in an idealized or overly formal sense, unless
expressly so defined herein.

[0028] In the accompanying drawings, an active matrix
(AM) type of organic light emitting diode (OLED) display
is illustrated to have a 2Tr-1Cap structure in which two
transistors (TFTs) and one capacitor are provided for one
pixel. However, the present disclosure is not limited to such
a structure. Thus, in the organic light emitting diode display,
each pixel may be provided with a plurality of transistors
and at least one capacitor, and may be formed to have
various structures by further forming additional wires or
omitting existing wires. In this case, the pixel is a minimum
unit for displaying an image, and the organic light emitting
diode display displays the image through a plurality of
pixels.

[0029] Now, an organic light emitting diode display
according to an exemplary embodiment will be described
with reference to FIGS. 1, 2, 3, and FIG. 4.

[0030] FIG. 1 is a schematic top plan view of a display
area and a peripheral area of an organic light emitting diode
display according to an exemplary embodiment. FIG. 2 is an
equivalent circuit diagram of an organic light emitting
member of an organic light emitting diode display according
to an exemplary embodiment. FIG. 3 is a partial enlarged top
plan view of a touch sensing member of an organic light
emitting diode display according to an exemplary embodi-
ment. FIG. 4 is a cross-sectional view taken along cross-
sectional line I-I' of FIG. 1.

[0031] As illustrated in FIG. 1, an organic light emitting
diode display according to an exemplary embodiment
includes a substrate 110 (not shown) including a display area
P and a peripheral area S enclosing the display area P, an
organic light emitting member 200 including a plurality of
pixels PX formed in the display area P of the substrate 110,
a plurality of dams D1, D2, and D3 formed in the peripheral
area S of the substrate 110, a thin film encapsulation layer
300 covering the organic light emitting member 200 and a
first dam D1 among a plurality of dams, a touch sensing
member 400 formed on the thin film encapsulation layer 300
of the display area P, and a first crack sensing member 500
formed at a position corresponding to the first dam D1.

[0032] As shown in FIG. 2, the organic light emitting
member 200 includes a plurality of signal lines 121, 171, and
172, and a plurality of pixels PX arranged in a matrix and
connected to the plurality of signal lines.

[0033] The signal lines 121, 171, and 172 include a
plurality of scan lines 121 transmitting a scan signal Sn, a
plurality of data lines 171 crossing the scan lines 121 and
transmitting a data signal Dm, and a plurality of driving
voltage lines 172 transmitting a driving voltage ELVDD.
The scan lines 121 substantially extend in a row direction
and are nearly parallel to each other. The data lines 171 and
the driving voltage lines 172 substantially extend in a
column direction and are nearly parallel to each other.

[0034] Each pixel PX includes a plurality of transistors T1
and T2 respectively connected to the plurality of signal lines
121, 171, and 172, a storage capacitor, Cst, and an organic
light emitting diode (OLED).
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[0035] The transistors T1 and T2 comprise a switching
transistor T1 connected to the data line 171 and a driving
transistor T2 connected to the organic light emitting diode
(OLED).

[0036] The switching thin film transistor T1 includes a
control terminal, an input terminal, and an output terminal.
The control terminal of the switching thin film transistor T1
is connected to the scan line 121, the input terminal is
connected to the data line 171, and the output terminal is
connected to the driving thin film transistor T2. The switch-
ing thin film transistor T1 transmits a data signal Dm applied
to the data line 171 to the driving thin film transistor T2 in
response to a scan signal applied to the scan line 121.

[0037] The driving thin film transistor T2 also includes a
control terminal, an input terminal, and an output terminal.
The control terminal of the driving thin film transistor T2 is
connected to the switching thin film transistor T1, the input
terminal is connected to the driving voltage line 172, and the
output terminal is connected to the organic light emitting
diode OLED. The magnitude of an output current Id flowing
from the driving thin film transistor T2 varies according to
a voltage applied between the control terminal and the
output terminal.

[0038] The storage capacitor Cst is connected between the
control terminal and the input terminal of the driving thin
film transistor T2. The storage capacitor Cst charges a data
signal applied to the control terminal of the driving thin film
transistor T2 and maintains charging of the data signal after
the switching thin film transistor T1 is turned off.

[0039] The organic light emitting diode OLED includes an
anode connected to the output terminal of the driving thin
film transistor T2, a cathode connected to a common voltage
ELVSS, and an organic light emitting member formed
between the anode and the cathode. The organic light
emitting diode OLED displays an image by emitting light
with different intensities according to the output current Id
of the driving thin film transistor T2.

[0040] The switching thin film transistor T1 and the driv-
ing thin film transistor T2 may be n-channel field effect
transistors (FETs) or p-channel FETs. In addition, a connec-
tion iii relationship between the thin film transistors T1 and
T2, the storage capacitor Cst, and the organic light emitting
diode OLED can be changed.

[0041] Referring back to FIG. 1, the first dam D1, among
the plurality of dams, is positioned closest to the pixel PX.
The first dam D1 encloses the plurality of pixels PX. The
second dam D2 is separated from the first dam D1 and
encloses the first dam D1. The third dam D3 is separated
from the second dam D2 and encloses the second dam D2.
The first dam D1, the second dam D2, and the third dam D3
are formed in the peripheral area to prevent the overflow of
the organic material forming the thin film encapsulation
layer 300.

[0042] In the present exemplary embodiment, three dams
are formed (i.e., the first, second, and third dams). However
exemplary embodiments are not limited to only three dams.
It is envisioned that an organic light emitting diode display
may include any number of dams (i.e., one or four or more
dams), if necessary.

[0043] As shown in FIG. 3, the touch sensing member 400
includes a first touch electrode 410 formed in a first direction
Y transmitting a first touch signal. The touch sensing mem-
ber 400 also includes second touch electrodes 420 formed in
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a second direction X crossing the first direction and trans-
mitting a second touch signal.

[0044] The first touch electrode 410 includes rhombus
shaped electrode patterns that are connected to each other in
a vertical direction of the first direction and that correspond
to an Rx electrode (receiver electrode) transmitted with a
first touch signal sensing an X-axis coordinate value. This
first touch electrode 410 has a first touch overlapping portion
415 connecting the rhombus shaped electrodes to each other.
[0045] The second touch electrodes 420 are separated
from each other. Each second touch electrode 420 has a
hexagon or a rhombus shaped electrode pattern. A connec-
tion line 425, connecting the adjacent second touch elec-
trodes 420 to each other, is formed between adjacent second
touch electrodes 420. The second touch electrodes 420
correspond to a Tx wiring (transmitter electrode) transmitted
with a second touch signal sensing a Y-axis coordinate value.
A touch insulating member 430 is formed on the first touch
overlapping portion 415 of the first touch electrode 410. The
touch insulating member 430 is formed between the first
touch electrode 410 and the connection line 425 to insulate
the first touch electrode 410 and the second touch electrode
420.

[0046] The first touch electrode 410, the second touch
electrode 420, and the connection line 425 are formed of a
transparent conductive oxide such as ITO (Indium Tin
Oxide), IZO (Indium Zinc Oxide), ZnO (zinc oxide), or
In,0,4(Indium Oxide), or silver nano wire (AgNW).

[0047] The first touch electrode 410 and the second touch
electrode 420 sense the coordinates by the touch of a user
and have a function of transmitting the coordinates to the
external driving circuit to be converted into an electrical
signal.

[0048] A detailed structure of the organic light emitting
diode display according to the exemplary embodiment
shown in FIG. 1 will be described in further detail with
reference to FIGS. 1, 3, and 4. The driving transistor will
mainly be described. The switching transistor is the same as
most of the deposition structure of the driving transistor so
the redundant portions will be omitted for brevity.

[0049] As shown in FIGS. 1, 3, and 5, a buffer layer 120
is formed on a substrate 110. The substrate 110 may be
formed of an insulating material such as glass, crystal,
ceramic, or plastic. The buffer layer 120 serves to block
impurities from the substrate 110 in order to improve
characteristics of polysilicon at the time of the crystalliza-
tion process for forming polysilicon. The buffer layer 120
also servers to planarize the substrate 110 in order to
mitigate stress of the semiconductor formed on the buffer
layer 120. The buffer layer 120 may be made of silicon
nitride (SiN,), silicon oxide Si0,, or the like.

[0050] A semiconductor 135 is formed on the buffer layer
120 of the display area P. The semiconductor 135 may be
formed of polycrystalline silicon or an oxide semiconductor.
The oxide semiconductor may include any one of titanium
(Ti), hafnium (Hf), zirconium (Zr), aluminum (Al), tantalum
(Ta), germanium (Ge), zinc (Zn), gallium (Ga), tin (Sn), or
indium (In) as a base, and complex oxides thereof, such as
an indium-gallium-zinc oxide (InGaZnO,), indium-zinc
oxide (Zn—In—O0), a zinc-tin oxide (Zn—Sn—O0), an
indium-gallium oxide (In—Ga—O0), an indium-tin oxide
(In—Sn—~0), an indium-zirconium oxide (In—7Zr—0), an
indium-zirconium-zinc oxide (In—Zr—7n—0), an indium-
zirconium-tin oxide (In—Zr—Sn—0), an indium-zirco-
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nium-gallium oxide (In—Zr—Ga—O0), an indium-alumi-
num oxide (In—Al—0), an indium-zinc-aluminum oxide
(In—Zn—Al—0), an indium-tin-aluminum oxide (In—
Sn—Al—0), an indium-aluminum-gallium oxide (In—
Al—Ga—0), an indium-tantalum oxide (In—Ta—0O), an
indium-tantalum-zinc oxide (In—Ta—7n—O), an indium-
tantalum-tin oxide (In—Ta—S8n—0O), an indium-tantalum-
gallium oxide (In—Ta—Ga—O0), an indium-germanium
oxide (In—Ge—0), an indium-germanium-zinc oxide (In—
Ge—7n—0), an indium-germanium-tin oxide (In—Ge—
Sn—0), an indium-germanium-gallium oxide (In—Ge—
Ga—0), a titanium-indium-zinc oxide (Ti—In—7Zn—0),
and a hafnium-indium-zinc oxide (Hf—In—7n—0). When
the semiconductor 135 is formed of an oxide semiconductor,
a separate passivation layer may be added in order to protect
the oxide semiconductor. The oxide semiconductor maybe
vulnerable to an external environment, such as a high
temperature environment.

[0051] The semiconductor 135 is divided into a channel
1355, a source region 1356, and a drain region 1357. The
source region 1356 and the drain region 1357 are formed at
both sides of the channel 1355. The channel 1355 of the
semiconductor 135 is channel-doped with a doping impurity,
such as an N-type impurity or a P-type impurity. The source
region 1356 and the drain region 1357 of the semiconductor
135 contact doping regions that have a doping concentration
of a doping impurity larger than that of the doping impurity
of the channel-doping.

[0052] A first gate insulating layer 141 for covering the
semiconductor 135 is formed on the semiconductor 135. The
first gate insulating layer 141 may be formed of a silicon
nitride (SiN,) or a silicon oxide (8i0,).

[0053] A gate electrode 125 is formed on the first gate
insulating layer 141. The gate electrode 125 is a part of the
scan line 121 (FIG. 2) and overlaps the channel 1355.
[0054] A second gate insulating layer 142 for covering the
gate electrode 125 is formed on the gate electrode 125. The
second gate insulating layer 142 may be made of silicon
nitride (SiN,), silicon oxide (8i0,), or the like.

[0055] A first lower crack sensing line 510 is formed on
the second gate insulating layer 142 of the peripheral area S.
The first lower crack sensing line 510 is positioned under the
first dam D1 and encloses the display area P as shown in
FIGS. 1 and 4. To prevent a voltage drop, two wirings
forming the first lower crack sensing line 510 are separated
from each other, with an outer line reversing back on itself
to form an inner line. The two wirings surround the entire
display area P.

[0056] When a crack is generated in the first dam D1, the
damage is also applied to the first lower crack sensing line
510. Accordingly, the resistance of the sensing connection
line 511 is connected to the first lower crack sensing line
510, and thus the pixel PX connected to the sensing con-
nection line 511 does not realize color normally. Through the
defective color pixels, cracks generated in the peripheral
area may be sensed.

[0057] In the present exemplary embodiment, the first
lower crack sensing line 510 is formed on the second gate
insulating layer 142. However exemplary embodiments are
not limited to such an arrangement. Instead, exemplary
embodiments may include the first lower crack sensing line
510 formed at various positions.

[0058] An interlayer insulating layer 160 is disposed to
cover the first lower crack sensing line 510 in the peripheral
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area S and the second gate insulating layer 142 in both the
peripheral area S and the display area P. The interlayer
insulating layer 160 may be made of silicon nitride (SiN) or
silicon oxide (S10,) like the first gate insulating layer 141
and the second gate insulating layer 142.

[0059] A source electrode 176 and a drain electrode 177
are formed on the interlayer insulating layer 160 of the
display area P. The source electrode 176 and the drain
electrode 177 are respectively connected to the source
region 1356 and the drain region 1357. The semiconductor
135, the gate electrode 125, the source electrode 176, and the
drain electrode 177 form a driving transistor T2,

[0060] A pixel passivation layer 181 covering the source
electrode 176 and the drain electrode 177 is formed on the
source electrode 176 and the drain electrode 177 of the
display area P as well as the interlayer insulating layer 160.
[0061] Peripheral passivation layers 182, 183, and 184
covering the interlayer insulating layer 160 are formed on
the interlayer insulating layer 160 of the peripheral area S.
The peripheral passivation layers 182, 183, and 184 include
a first peripheral passivation layer 182, a second peripheral
passivation layer 183, and a third peripheral passivation
layer 184 that are patterned to be separated from each other.
The first peripheral passivation layer 182, the second periph-
eral passivation layer 183, and the third peripheral passiva-
tion layer 184 are sequentially formed farther from the
display area P. The first peripheral passivation layer 182, the
second peripheral passivation layer 183, and the third
peripheral passivation layer 184 enclose the display area P.
The first peripheral passivation layer 182 among the periph-
eral passivation layers 182, 183, and 184 is closest to the
pixel PX and corresponds to the first dam D1.

[0062] A pixel electrode 710 made of a transparent con-
ductor such as ITO or IZO is formed on the pixel passivation
layer 181. The pixel electrode 710 is electrically connected
to the drain electrode 177 of the driving transistor T2
through a contact hole 81 formed in the pixel passivation
layer 181, thereby being an anode of the organic light
emitting diode OLED.

[0063] A pixel partition 351 is formed on the pixel passi-
vation layer 181 and an edge of the pixel electrode 710. The
pixel partition 351 has a pixel opening 51 exposing the pixel
electrode 710. The pixel partition 351 may be formed of a
resin such as polyacrylates or polyimides, or a silica-based
inorganic material.

[0064] A first peripheral partition 352 and a second periph-
eral partition 353 are respectively formed on the second
peripheral passivation layer 183 and the third peripheral
passivation layer 184 of the peripheral area S. The first
peripheral partition 352 is formed of the same pattern as the
second peripheral passivation layer 183. The second periph-
eral partition 353 is formed of the same pattern as the third
peripheral passivation layer 184.

[0065] The second peripheral passivation layer 183 and
the first peripheral partition 352 together form the second
dam D2 such that a height h2 of the second dam D2 is higher
than the height h1 of the first dam D1 made of only the first
peripheral passivation layer 182. Accordingly, even if the
organic material of the display area P flows over the first
dam D1, the second dam D2 may prevent the overflow of the
organic material.

[0066] An organic emission layer 720 is formed in the
pixel opening 51 of the pixel partition 351. The organic
emission layer 720 is formed of layers including at least one
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of a light emitting layer, a hole-injection layer (HIL), a
hole-transporting layer (HTL), an electron-transporting
layer (ETL), and an electron-injection layer (EIL). When the
organic emission layer 720 includes all of the above, the hole
injection layer is positioned on the pixel electrode 710 (i.e.,
the pixel electrode 710 acts as an anode). and the hole-
transporting layer, the light emitting layer, the electron-
transporting layer, and the electron-injection layer may be
sequentially stacked on the hole injection layer.

[0067] A common electrode 730 is formed on the pixel
partition 351 and the organic emission layer 720 of the
display area P. The common electrode 730 becomes a
cathode of the organic light emitting diode OLED. The pixel
electrode 710, the organic emission layer 720, and the
common electrode 730 together form an organic light emit-
ting diode OLED.

[0068] A spacer SP is formed on the second peripheral
partition 353. The spacer SP is formed of the same pattern
as the second peripheral partition 353. The spacer SP may be
formed of a stacked layer of an organic material such as
polyacrylates resin, polyimides resin, or the like, or a
stacked layer of an organic material and an inorganic mate-
rial.

[0069] The third peripheral passivation layer 184, the
second peripheral partition 353, and the spacer SP together
form the third dam D3 such that the height h3 of the third
dam D3 is higher than the height h2 of the second dam D2
made of the second peripheral passivation layer 183 and the
first peripheral partition 352. Accordingly, even if the
organic material of the display area P flows over the first
dam D1 and the second dam D2, the third dam D3 may
prevent the overflow of the organic material, thereby the
organic material may be further prevented from overflowing
into the peripheral area S.

[0070] A thin film encapsulation layer 300 is formed on
the common electrode 730 of the display area P. The thin
film encapsulation layer 300 includes a first organic layer
310, a first inorganic layer 320, a second organic layer 330,
and a second inorganic layer 340 that are sequentially
deposited.

[0071] The first organic layer 310 is a covering seal over
the pixel passivation layer 181 and the pixel partition 351,
and the first inorganic layer 320 is a covering seal over all
of the first organic layer 310, the first dam D1, the second
dam D2, and the third dam D3. The second organic layer 330
is formed by the upper first dam D1 while covering the first
inorganic layer 320. Also, the second inorganic layer 340 is
a covering seal over both the second organic layer 330 and
the first inorganic layer 320.

[0072] Inthe present exemplary embodiment, the thin film
encapsulation layer 300 is formed of four layers (i.e., the
first organic layer 310, the first inorganic layer 320, the
second organic layer 330, and the second inorganic layer
340). However exemplary embodiments are not limited to
four layers in the thin film encapsulation layer 300. Instead,
numerous variations are possible (e.g., two layers, three
layers, and five layers).

[0073] A first touch electrode 410 and a second touch
electrode 420 are formed on the thin film encapsulation layer
300 of the display area P. Also, a first upper crack sensing
line 520 is formed on the thin film encapsulation layer 300
of the peripheral area S. The first upper crack sensing line
520 is formed at a position corresponding to the first dam D1
and encloses the display area P.
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[0074] The first upper crack sensing line 520 may be
formed of the same material as the first touch electrode 410
and the second touch electrode 420. To protect the first upper
crack sensing line 520 and the touch sensing member 400
(i.e., first touch electrode 410, second touch electrode 420,
connection line 425, and touch insulating member 430) from
the outside, an overcoat 2 covering the first upper crack
sensing line 520, the touch sensing member 400, and the thin
film encapsulation layer 300 is formed thereon.

[0075] A first connecting member 530 is formed in the first
peripheral passivation layer 182 and the overlying first
inorganic layer 320, second organic layer 330, and second
inorganic layer 340. The first connecting member 530 pen-
etrates the first peripheral passivation layer 182, the first
inorganic layer 320, the second organic layer 330, and the
second inorganic layer 340. The first connecting member
530 connects the first lower crack sensing line 510 and the
first upper crack sensing line 520 to each other.

[0076] The first lower crack sensing line 510, the first
upper crack sensing line 520 and the first connecting mem-
ber 530 form the first crack sensing member 500.

[0077] As described above, the first upper crack sensing
line 520 formed at a position corresponding to the first dam
D1 may detect a crack generated on the first dam D1, the first
lower crack sensing line 510 may detect a crack generated
under the first dam D1. The first connecting member 530
may detect a crack generated in the height direction of the
first dam D1. Accordingly, since the first crack sensing
member 500 may detect a crack generated on the entire
region of the first dam DI, the overflow of the organic
material generated in the manufacturing process may be
more completely blocked.

[0078] On the other hand, in the exemplary embodiment,
the first crack sensing member is only formed at the position
corresponding to the first dam, but the second crack sensing
member and the third crack sensing member may also be
respectively formed at a position corresponding to the
second dam and the third dam as another exemplary embodi-
ment.

[0079] The organic light emitting diode display according
to another exemplary embodiment will be described with
reference to FIG. 5.

[0080] FIG. 5 is a cross-sectional view of a display area
and a peripheral area of an organic light emitting diode
display according to another exemplary embodiment.
[0081] The other exemplary embodiment shown in FIG. 5
is substantially the same as the exemplary embodiment
shown in FIG. 1, FIG. 2, and FIG. 3, except for a second
crack sensing member and a third crack sensing member that
are further formed.

[0082] As shown in FIG. 5, in the organic light emitting
diode display may include the second crack sensing member
and the third crack sensing member are formed at positions
respectively corresponding to the second dam and the third
dam. Accordingly, a crack generated in the second dam and
the third dam may be detected.

[0083] The second lower crack sensing line 610 and the
third lower crack sensing line 810 are formed on the second
gate insulating layer 142 of the peripheral area S. The second
lower crack sensing line 610 is positioned under the second
dam D2 and encloses the first lower crack sensing line 510.
The third lower crack sensing line 810 is positioned under
the third dam D3 and encloses the second lower crack
sensing line 610. When a crack is generated in the second
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dam D2 and the third dam D3, the damage is also applied to
the second lower crack sensing line 610 and the third lower
crack sensing line 810, and thus the crack can be detected.

[0084] The interlayer insulating layer 160 covering the
second lower crack sensing line 610 and the third lower
crack sensing line 810 is formed on the second lower crack
sensing line 610 and the third lower crack sensing line 810.

[0085] Also, the second upper crack sensing line 620 and
the third upper crack sensing line 820 are formed on the thin
film encapsulation layer 300 of the peripheral area S. The
second upper crack sensing line 620 is formed at a position
corresponding to the second dam D2, and the third upper
crack sensing line 820 is formed at a position corresponding
to the third dam D3. The second upper crack sensing line
620 and the third upper crack sensing line 820 may be
formed of the same material as the first touch electrode 410
and the second touch electrode 420.

[0086] A second connecting member 630 is formed in the
interlayer insulating layer 160, the second dam D2, the first
inorganic layer 320, and the second inorganic layer 340. The
second connecting member 630 penetrates the interlayer
insulating layer 160, the second dam D2, the first inorganic
layer 320, and the second inorganic layer 340 and connects
the second lower crack sensing line 610 and the second
upper crack sensing line 620 to each other. The second lower
crack sensing line 610, the second upper crack sensing line
620, and the second connecting member 630 form the
second crack sensing member 600.

[0087] As described above, the second lower crack sens-
ing line 610 may detect a crack generated under the second
dam D2, the second upper crack sensing line 620 may detect
a crack generated on the second dam D2, and the second
connecting member 630 may detect a crack generated in the
height direction of the second dam D2. Accordingly, the
second crack sensing member 600 may detect a crack
generated in the entire region of the second dam D2 such
that the overflow of the organic material generated in the
manufacturing process may be more completely blocked.

[0088] Also, the third connecting member 830 is formed
in the interlayer insulating layer 160, the third dam D3, the
first inorganic layer 320, and the second inorganic layer 340.
The third connecting member 830 penetrates the interlayer
insulating layer 160, the third dam D3, the first inorganic
layer 320, and the second inorganic layer 340, and it
connects the third lower crack sensing line 810 and the third
upper crack sensing line 820 to each other. The third lower
crack sensing line 810, the third upper crack sensing line
820, and the third connecting member 830 form the third
crack sensing member 800.

[0089] As described above, the third lower crack sensing
line 810 may detect a crack generated under the third dam
D3, the third upper crack sensing line 820 may detect a crack
generated on the third dam D3, and the third connecting
member 830 may detect a crack generated in the height
direction of the third dam D3. Accordingly, the third crack
sensing member 800 may detect a crack generated in the
entire region of the third dam D3 such that the overflow of
the organic material generated in the manufacturing process
may be more completely blocked.

[0090] Thus, in the organic light emitting diode display
according to an exemplary embodiment, by forming the first
crack sensing member at a position corresponding to the first
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dam, a crack generated in the entire region of the first dam
is detected such that the rate of overflow of the organic layer
may be reduced.

[0091] Also, by forming the first upper crack preventing
line in the same layer as the touch sensing member, the first
crack sensing member detecting a crack in the entire first
dam region may be formed without additional processes,
such that the manufacturing cost and the manufacturing time
may be reduced.

[0092] Additionally, by forming all crack preventing
members in the region corresponding to the plurality of
dams, the overflow of organic material may be detected
more accurately.

[0093] While this disclosure has been described in con-
nection with what is presently considered to be practical
exemplary embodiments, it is to be understood that the
disclosure is not limited to the disclosed embodiments, but,
on the contrary, is intended to cover various modifications
and equivalent arrangements included within the spirit and
scope of the appended claims.

[0094] Although certain exemplary embodiments and
implementations have been described herein, other embodi-
ments and modifications will be apparent from this descrip-
tion. Accordingly, the inventive concept is not limited to
such embodiments, but rather to the broader scope of the
presented claims and various obvious modifications and
equivalent arrangements.

What is claimed is:

1. An organic light emitting diode display, comprising:

a substrate comprising a display area and a peripheral area
surrounding the display area;

an organic light emitting member disposed in the display
area;

dams disposed in the peripheral area;

a thin film encapsulation layer covering a portion of a first
dam among the dams and the organic light emitting
member;

a touch sensing member disposed on the thin film encap-
sulation layer of the display area; and

a first crack sensing member disposed at a position
corresponding to the first dam.

2. The organic light emitting diode display of claim 1,

wherein:

the first dam among the dams is positioned to be closest
to a pixel of the light emitting member, and the first
dam surrounds the pixel.

3. The organic light emitting diode display of claim 1,

wherein the first crack sensing member comprises:

a first lower crack sensing line disposed under the first
dam: and

a first upper crack sensing line disposed on the thin film
encapsulation layer of the peripheral area and disposed
on the first dam.

4. The organic light emitting diode display of claim 3,
wherein the first upper crack sensing line is disposed on the
same layer as the touch sensing member.

5. The organic light emitting diode display of claim 4,
wherein the organic light emitting member comprises:

a semiconductor disposed on the substrate;

a first gate insulating layer disposed on the semiconductor

and the substrate;

a gate electrode disposed on the first gate insulating layer;

a second gate insulating layer disposed on the gate
electrode and the first gate insulating layer;
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an interlayer insulating layer disposed on the second gate
insulating layer;

a source electrode and a drain electrode disposed on the
interlayer insulating layer;

a pixel passivation layer covering the source electrode and
the drain electrode;

a pixel partition disposed on the pixel passivation layer;
and

an organic light emitting diode connected to the drain
electrode,

wherein the first lower crack sensing line is disposed
between the second gate insulating layer and the inter-
layer insulating layer.

6. The organic light emitting diode display of claim 5,

further comprising:

a first connecting member connecting the first lower crack
sensing line and the first upper crack sensing line to
each other.

7. The organic light emitting diode display of claim 5,

wherein:

the first dam comprises a first peripheral passivation layer
that is separated from the pixel passivation layer and is
disposed on the same layer as the pixel passivation
layer, and

a portion of the thin film encapsulation layer is disposed
on the first peripheral passivation layer.

8. The organic light emitting diode display of claim 7,
wherein the first connecting member penetrates the first
peripheral passivation layer and the thin film encapsulation
layer.

9. The organic light emitting diode display of claim 7,
further comprising:

a second dam separated from the first dam and enclosing

the first dam; and

a third dam separated from the second dam and enclosing
the second dam,

wherein the second dam comprises a second peripheral
passivation layer disposed on the sane layer as the first
peripheral passivation layer and a first peripheral par-
tition formed on the second peripheral passivation
layer, and
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the third dam comprises a third peripheral passivation
layer disposed on the same layer as the first peripheral
passivation layer, a second peripheral partition dis-
posed on the third peripheral passivation layer, and a
spacer disposed on the second peripheral partition.
10. The organic light emitting diode display of claim 9,
further comprising:
a second crack sensing member formed at a position
corresponding to the second dam; and
a third crack sensing member formed at a position cor-
responding to the third dam.
11. The organic light emitting diode display of claim 10,
wherein:
the second crack sensing member comprises:
a second lower crack sensing line disposed on the same
layer as the first lower crack sensing line,
a second upper crack sensing line disposed on the
second peripheral partition, and
a second connecting member connecting the second
lower crack sensing line and the second upper crack
sensing line to each other, and

the third crack sensing member comprises:

a third lower crack sensing line disposed on the same
layer as the first lower crack sensing line,
a third upper crack sensing line disposed on the spacer,
and
a third connecting member connecting the third lower
crack sensing line and the third upper crack sensing
line to each other.
12. The organic light emitting diode display of claim 11,
wherein:
the second connecting member penetrates the second
peripheral passivation layer and the second peripheral
partition, and
the third connecting member penetrates the third periph-
eral passivation layer, the third peripheral partition, and
the spacer.
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