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FIG. 5
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ORGANIC LIGHT EMITTING DIODE
DISPLAY

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] Any and all applications for which a foreign or
domestic priority claim is identified in the Application Data
Sheet as filed with the present application are hereby incor-
porated by reference under 37 CFR 1.57.

[0002] This application claims priority to and the benefit of
Korean Patent Application No. 10-2015-0012145 filed in the
Korean Intellectual Property Office on Jan. 26, 2015, the
entire contents of which are incorporated herein by reference.

BACKGROUND

[0003] 1.Field

[0004] The present disclosure relates to an organic light
emitting diode (OLED) display.

[0005] 2. Description of the Related Technology

[0006] An OLED display includes two electrodes and an
organic emission layer disposed therebetween and forms
excitons by combining electrons injected from one electrode
with holes injected from another electrode at the organic
emission layer and emits light by allowing the excitons to
emit energy. The organic light emitting device displays a
predetermined image using the emission.

[0007] The OLED display has self-luminance characteris-
tics and unlike a liquid crystal display, does not need a sepa-
rate light source and therefore may have a reduced thickness
and weight. Further, the OLED display demonstrates high
quality characteristics, such as low power consumption, high
luminance, high response speed, and therefore has drawn
much attention as a next-generation display device.

[0008] The OLED display includes an organic light emit-
ting diode, in which the organic light emitting diode includes
an anode, a cathode, and an organic emission layer which is
positioned between the anode and the cathode.

[0009] Meanwhile, external light is incident on the OLED
display and the incident light may be reflected from the anode
orthe cathode. In this case, the reflected light acts as noise and
a reduction in a contrast ratio of the OLED display occurs,
which leads to reduction in an image quality.

SUMMARY

[0010] The present disclosure has been made in an effort to
provide an OLED display capable of preventing light incident
on a side of a wiring from the outside from being reflected.

[0011] An exemplary embodiment provides an OLED dis-
play, including: a first substrate; a switching and driving thin
film transistor disposed on the first substrate; a pixel electrode
connected to the driving thin film transistor; a pixel defined
layer disposed on an edge portion of the pixel electrode and
the planarization layer and including an opening through
which the pixel electrode is exposed; an organic emission
layer disposed on the pixel electrode within the opening; a
common electrode formed on the organic emission layer,
wherein the pixel defined layer includes at least one of a
thermo-chromic pigment, an organic black pigment, a dye,
and a base resin.

[0012] The pixel defined layer may have a dielectric con-
stant of 5 or less and transmittance of about 0% to about 77%.
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[0013] Thebaseresin may include at least one of photosen-
sitive polyimide, photosensitive polybenzoxazole, and pho-
tosensitive polyacrylate.

[0014] The OLED display may further include: a spacer
disposed on the pixel defined layer.

[0015] The spacer and the pixel defined layer may be made
of the same material.

[0016] The planarization layer and the pixel defined layer
may be made of the same material.

[0017] The pixel defined layer may include a first pixel
defined layer and a second pixel defined layer which is dis-
posed on the first pixel defined layer.

[0018] A thickness ofthe first pixel defined layer may range
from 1.5 pm to 3 pm.

[0019] The first pixel defined layer may have a dielectric
constant of 5 or less and transmittance of about 0% to about
77%.

[0020] The first pixel defined layer may include at least one
of the thermo-chromic pigment, the organic black pigment,
the dye, and the base resin.

[0021] Thebaseresin may include at least one of photosen-
sitive polyimide, photosensitive polybenzoxazole, and pho-
tosensitive polyacrylate.

[0022] The second pixel defined layer may include at least
one of the photosensitive polyimide, the photosensitive poly-
benzoxazole, and the photosensitive polyacrylate.

[0023] The spacer and the second pixel defined layer may
be made of the same material.

[0024] The planarization layer and the first pixel defined
layer may be made of the same material.

[0025] According to an exemplary embodiment, it is pos-
sible to prevent the light incident from the outside from being
reflected by adding at least one of the thermo-chromic pig-
ment, the organic black pigment, and the dye to the pixel
defined layer

[0026] Therefore, it is possible to prevent the deterioration
in the image quality of the OLED display.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] FIG. 11is an equivalent circuit diagram of one pixel
ofan OLED display according to an exemplary embodiment.
[0028] FIG. 2 is a layout view of one pixel of the OLED
display according to the exemplary embodiment.

[0029] FIG. 3is across-sectional view ofthe OLED display
of F1G. 2 taken along the line ITI-I1I.

[0030] FIG. 4 is a graph illustrating transmittance depend-
ing on a wavelength of a first pixel defined layer including a
baseresin and a thermo-chromic pigment and a wavelength of
a layer including only the base resin.

[0031] FIG. 51is a graph illustrating transmittance depend-
ing on a wavelength of a first pixel defined layer including a
base resin and an organic black pigment and a wavelength of
a layer including only the base resin.

[0032] FIG. 6is a graph illustrating transmittance depend-
ing on a wavelength of a first pixel defined layer including a
base resin and a dye and a wavelength of a layer including
only the base resin.

[0033] FIG. 7 is a diagram illustrating an example of a
section of an OLED display according to another exemplary
embodiment.
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DETAILED DESCRIPTION

[0034] As the disclosure allows for various changes and
numerous embodiments, particular embodiments will be
illustrated in the drawings and described in detail in the writ-
ten description. However, this is not intended to limit the
present disclosure to particular modes of practice, and it is to
be appreciated that all changes, equivalents, and substitutes
that do not depart from the spirit and technical scope of the
present disclosure are encompassed in the present disclosure.
As used herein, the term “and/or” includes any and all com-
binations of one or more of the associated listed items.
[0035] Embodiments of the present disclosure will be
described below in more detail with reference to the accom-
panying drawings. Those components that are the same or are
in correspondence are rendered the same reference numeral
regardless of the figure number, and redundant explanations
are omitted.

[0036] Itwill be understood that although the terms “first”,
“second”, etc. may be used herein to describe various com-
ponents, these components should not be limited by these
terms. These components are only used to distinguish one
component from another.

[0037] 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.

[0038] It will be further understood that the terms “com-
prises” and/or “comprising” used herein specify the presence
of stated features or components, but do not preclude the
presence or addition of one or more other features or compo-
nents.

[0039] In the drawings, the thickness of layers, films, pan-
els, regions, etc., are exaggerated for explanation. In other
words, since sizes and thicknesses of components in the
drawings are arbitrarily illustrated for convenience of expla-
nation, the following embodiments are not limited thereto.
Like reference numerals designate like elements throughout
the specification. It will be understood that when an element
such as a layer, film, region, or substrate is referred to as being
“on” another element, it can be directly on the other element
or intervening elements may also be present. In contrast,
when an element is referred to as being “directly on” another
element, there are no intervening elements present. Further,
throughout the specification, the word “on plane” means
viewing an object portion from the top and the word “on
section” means viewing a section of an object portion, which
is vertically taken along, from a side.

[0040] Next, the organic light emitting device according to
an exemplary embodiment will be described with reference to
FIGS. 1to 3.

[0041] FIG. 1 is an equivalent circuit diagram of one pixel
of an OLED display according to an exemplary embodiment.
FIG. 2 is a layout view of one pixel of the OLED display
according to the exemplary embodiment. FIG. 3 is a cross-
sectional view of the OLED display of FIG. 2 taken along the
line TI-I11.

[0042] Referring to FIG. 1, the OLED display according to
the exemplary embodiment includes a plurality of signal lines
121, 171, and 172 and pixels PXs which are connected to the
signal lines and are arranged in approximately a matrix form.
[0043] The signal line includes a gate line 121 which trans-
fers a gate signal (or scan signal), a data line 171 which
transfers a data signal, and a driving voltage line 172 which
transfers a driving voltage VDD.
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[0044] The gate line 121 approximately extends in a row
direction and is approximately parallel with each other and
the data line 171 and the driving voltage line 172 approxi-
mately extend in a column direction and are approximately
parallel with each other.

[0045] The pixel PX includes a switching thin film transis-
tor Qs, a driving thin film transistor Qd, a storage capacitor
Cst, and an organic light emitting diode LD.

[0046] The switching thin film transistor Qs includes a
control terminal, an input terminal, and an output terminal, in
which the control terminal is connected to the gate line 121,
the input terminal is connected to the data line 171, and the
output terminal is connected to the driving thin film transistor
Qd. The switching thin film transistor Qs transfers the data
signal applied to the data line 171 to the driving thin film
transistor Qd in response to the gate signal applied to the gate
line 121.

[0047] The driving thin film transistor Qd also have a con-
trol terminal, an input terminal, and an output terminal, in
which the control terminal is connected to the switching thin
film transistor Qs, the input terminal is connected to the
driving voltage line 172, and the output terminal is connected
to the organic light emitting diode LD. The driving thin film
transistor Qd transfers an output current Id of which a mag-
nitude varies depending on a voltage applied between the
control terminal and the output terminal.

[0048] The storage capacitor Cst is connected between the
control terminal and the input terminal of the driving thin film
transistor Qd. The storage capacitor Cst charges the data
signal applied to the control terminal of the driving thin film
transistor Qd and maintains the charged data signal even after
the switching thin film transistor Qs is turned off.

[0049] The organic light emitting diode LD has an anode
connected to the output terminal of the driving thin film
transistor Qd and a cathode connected to a common voltage
Vss. The organic light emitting diode LD displays an image
by emitting light of which the strength varies depending on
the output current Id of the driving thin film transistor Qd.
[0050] The switching thin film transistor Qs and the driving
thin film transistor Qd may be an n-channel field effect tran-
sistor (FET) or a p channel field effect transistor. Further, a
connection relationship among the switching and driving thin
film transistors Qs and Qd, the storage capacitor Cst, and the
organic light emitting diode LD may be changed.

[0051] Referring to FIGS. 2 and 3, the OLED display
according to the exemplary embodiment includes a plurality
of thin film structures which are disposed on the substrate
110. Hereinafter, the plurality of thin film structures will be
described in detail.

[0052] A buffer layer 120 is formed on the substrate 110.
The substrate 110 may be a transparent insulating substrate
which is made of glass, quartz, ceramic, plastic, or the like.
Further, the substrate 110 may be a metallic substrate made of
stainless steel, and the like.

[0053] The buffer layer 120 may have a single layer struc-
ture made of silicon nitride (SiNx) or a double layer structure
in which silicon nitride (SiNx) and silicon oxide SiO, are
stacked. The buffer layer 120 serves to planarize a surface
while preventing permeation of unnecessary components,
such as impurities and moisture.

[0054] The switching semiconductor layer 154a and the
driving semiconductor layer 1545 are disposed on the buffer
layer 120, being spaced apart from each other. The switching
semiconductor layer 154a is made of polycrystalline silicon
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and includes a switching channel region 15454, a switching
source region 15464, and a switching drain region 1547a. The
driving semiconductor layer 1545 is made of polycrystalline
silicon and includes a driving channel region 15455, a driving
source region 15464, and a driving drain region 15475. Here,
the switching source region 1546a and the switching drain
region 1547a are disposed at both sides of the switching
channel region 15454 and the driving source region 15465
and the driving drain region 15475 are disposed at both sides
of the driving channel region 15454.

[0055] The switching and driving channel region 1545q
and 15455 are made of polycrystalline silicon which is not
doped with an impurity, that is, an intrinsic semiconductor
and the switching and driving source regions 1546a and
15465 and the switching and driving drain regions 1547a and
the 15476 made of polycrystalline silicon which is doped
with a conductive impurity, that is an impurity semiconduc-
tor.

[0056] The gate insulating layer 140 is disposed on the
buffer layer 120, the switching semiconductor layer 154aq,
and the driving semiconductor layer 1545. The gate insulating
layer 140 may be a single layer or a plurality of layers includ-
ing at least one of silicon nitride and silicon oxide.

[0057] The gate line 121 and the first storage plate of elec-
tricity 128 are disposed on the gate insulating layer 140.
[0058] The gate line 121 extends in a horizontal direction to
transfer the gate signal and includes a switching gate elec-
trode 124a which protrudes from the gate line 121 to the
switching semiconductor layer 154a. Here, the switching
gate electrode 124a overlaps the switching channel region
1545a.

[0059] The first storage plate of electricity 128 includes the
driving gate electrode 1245 which protrudes from the first
storage plate of electricity 128 to the driving semiconductor
layer 1545. Here, the driving gate electrode 1245 overlaps the
driving channel region 154554.

[0060] The interlayer insulating layer 160 is disposed on
the gate line 121, the first storage plate of electricity 128, and
the buffer layer 120. The interlayer insulating layer 160 may
be a single layer or a plurality of layers including at least one
of silicon nitride and silicon oxide.

[0061] The interlayer insulating layer 160 and the gate
insulating layer 140 are provided with a switching source
exposure hole 61a and a switching drain exposure hole 624
through which the switching source region 1546a and the
switching drain region 15474 are each exposed. Further, the
interlayer insulating layer 160 and the gate insulating layer
140 are provided with a driving source exposure hole 615 and
a driving drain exposure hole 625 through which the driving
source region 15465 and the driving drain region 15475 are
each exposed. Further, the interlayer insulating layer 160 is
provided with a first contact hole 63 through which a portion
of the first storage plate of electricity 128 is exposed.

[0062] The data line 171, the driving voltage line 172, the
switching drain electrode 1754, and the driving drain elec-
trode 175b are disposed on the interlayer insulating layer 160.
[0063] The data line 171 includes a switching source elec-
trode 173a which transfers the data signal, extends in an
intersecting direction with the gate line 121, and protrudes
toward the switching semiconductor layer 1544 from the data
line 171.

[0064] The driving voltage line 172 transfers the driving
voltage, is separated from the data line 171, and extends in the
same direction as the data line 171. The driving voltage line
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172 includes the driving source electrode 17356 which pro-
trudes toward the driving semiconductor layer 1545 from the
driving voltage line 172 and a second storage plate of elec-
tricity 178 which protrudes from the driving voltage line 172
to overlap the first storage plate of electricity 128. Here, the
first storage plate of electricity 128 and the second storage
plate of electricity 178 form the storage capacitor Cst using
the interlayer insulating layer 160 as a dielectric material.
[0065] The switching drain electrode 175a faces the
switching source electrode 173a and the driving drain elec-
trode 1755 faces the driving source electrode 1735.

[0066] The switching source electrode 173¢ and the
switching drain electrode 175a are each connected to the
switching source region 1546a and the switching drain region
1547a through the switching source exposure hole 61a and
the switching drain exposure hole 62a. Further, the switching
drain electrode 175a is electrically connected to the first
storage plate of electricity 128 and the driving gate electrode
1245 through the first contact hole 63 which extends to be
formed in the interlayer insulating layer 160.

[0067] The driving source electrode 1735 and the driving
drain electrode 1755 are each connected to the driving source
region 15465 and the driving drain region 15475 through the
driving source exposure hole 615 and the driving drain expo-
sure hole 625.

[0068] The switching semiconductor layer 154a, the
switching gate electrode 124a, the switching source electrode
173a, and the switching drain electrode 1754 form the switch-
ing thin film transistor Qs and the driving semiconductor
layer 1545, the driving gate electrode 1245, the driving source
electrode 1735, and the driving drain electrode 1755 form the
driving thin film transistor Qd.

[0069] A passivationlayer 180 is disposed on the interlayer
insulating layer 160, the data line 171, the driving voltage line
172, the switching drain electrode 1754, and the driving drain
electrode 175b. The planarization layer 180 may be made of
an organic material and an upper surface thereofis planarized.
The passivation layer 180 is provided with a second contact
hole 185 through which the driving drain electrode 1755 is
exposed.

[0070] The organic light emitting diode LD and the pixel
defined layer 350 are disposed on the passivation layer 180.
[0071] Theorganic light emitting diode LD includes a pixel
electrode 191, an organic emission layer 360, and a common
electrode 270.

[0072] The pixel electrode 191 is disposed on the passiva-
tion layer 180 and is electrically connected to the driving
drain electrode 1755 of the driving thin film transistor Qd
through the second contact hole 185 formed on the planariza-
tion layer 180. The pixel electrode 191 is an anode of the
organic light emitting diode LD.

[0073] The pixel electrode 191 may be made of a reflective
metal such as lithium (L1), calcium (Ca), lithium fluoride/
calcium (LiF/Ca), lithium fluoride/aluminum (LiF/Al), alu-
minum (Al), silver (Ag), magnesium (Mg), and gold (Au).
[0074] The pixel defined layer 350 is disposed on an edge
portion of the pixel electrode 191 and the planarization layer
180, and comprises an opening 355 exposing the pixel elec-
trode 191. That is, the edge portion of the pixel electrode 191
is positioned beneath the pixel defined layer 350.

[0075] The pixel defined layer 350 has a dielectric constant
of 5 or less and transmittance of 0 to 70%. The pixel defined
layer 350 may reduce the incident quantity of light from the
outside. Therefore, the light from the outside which is
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reflected by the pixel electrode 191 which is positioned
beneath the pixel defined layer 350 may be reduced. There-
fore, it is possible to prevent an image quality of the OLED
display from deteriorating.

[0076] Thepixel defined layer 350 includes a base resin and
a thermo-chromic pigment. The base resin includes photo-
sensitive polyimide (PI), photosensitive polybenzoxazole, or
photosensitive polyacrylate. The pixel defined layer 350 is
formed by applying, exposing, and hardening a mixture of the
base resin and the thermo-chromic pigment and has a black
color due to a chemical reaction of an electron acceptor with
an electron donor included in the thermo-chromic pigment by
temperature at the time of hardening. Therefore, the pixel
defined layer 350 has low transmittance.

[0077] Thepixel defined layer 350 includes a base resin and
a thermo-chromic pigment. The base resin includes photo-
sensitive polyimide (PI), photosensitive polybenzoxazole, or
photosensitive polyacrylate.

[0078] Further, the pixel defined layer 350 may include a
silver base resin and an organic black pigment.

[0079] Further, the pixel defined layer 350 may include the
silver base resin and a dye. Here, the dye indicates a generally
used dye.

[0080] Meanwhile, the planarization layer 180 may be
made of the same material as that of the pixel defined layer
350. In this case, itis possible to reduce the change of material
at the time of the manufacturing process.

[0081] A spacer 320 is disposed on the pixel defined layer
350. The spacer 320 and the pixel defined layer 350 may be
made of the same material. That is, the spacer 320 and the
pixel defined layer 350 may be formed using the same mask.
[0082] The organic emission layer 360 is disposed on the
pixel electrode 191 within the opening 355 of the pixel
defined layer 350.

[0083] The organic emission layer 360 is formed of a plu-
rality of layers which include at least one 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 360
includes both of them, the hole injection layer is disposed on
the pixel electrode 191 which is the anode and the hole trans-
portlayer, the light emitting layer, the electron transport layer,
and the electron injection layer may be stacked thereon.

[0084] The organic emission layer 360 may include a red
organic emission layer which emits red light, a green organic
emission layer which emits green light, and a blue organic
emission layer which emits blue light, in which the red
organic emission layer, the green organic emission layer, and
the blue organic emission layer are each formed in a red pixel,
a green pixel, and a blue pixel to implement a color image.

[0085] Further, the organic emission layer 360 may imple-
ment the color image by stacking the red organic emission
layer, the green organic emission layer, and the blue organic
emission layer in all of the red pixel, the green pixel, and the
blue pixel and forming a red filter, a green filter, and a blue
filter for each pixel. As another example, the color image may
be implemented by forming a white organic emission layer
which emits white light in all of the red pixel, the green pixel,
and the blue pixel and forming the red filter, the green filter,
and the blue filter for each pixel. At the time of implementing
the color image using the white organic emission layer and
the color filters, there is no need to use a deposition mask for
depositing the red organic emission layer, the green organic
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emission layer, and the blue organic emission layer on each
pixel, that is, the red pixel, the green pixel, and the blue pixel.
[0086] The white organic emission layer described in
another example may be formed of a single organic emission
layer and may be configured to emit white light by stacking
the plurality of organic emission layers. For example, the
white organic emission layer may also include a configuration
to emit white light by combining at least one yellow organic
emission layer with at least one blue organic emission layer,
a configuration to emit white light by combining at least one
cyan organic emission layer with at least one red organic
emission layer, and a configuration to emit white light by
combining at least one magenta organic emission layer with
at least one green organic emission layer, and the like.
[0087] The common electrode 270 is disposed on the pixel
defined layer 350, the spacer 320, and the organic emission
layer 360. The common electrode 270 may be made of trans-
parent conductive materials, such as ITO,IZO, ZnO or In,O;.
The common electrode 270 is a cathode of the organic light
emitting diode LD.

[0088] The second substrate 210 is disposed on the spacer
320. The second substrate 210 is bonded to the first substrate
110 by a sealant (not illustrated) and serves as an encapsula-
tion substrate. In this case, the spacer 320 serves to maintain
an interval between the first substrate 110 and second sub-
strate 210.

[0089] A polarizer 220 is formed on the second substrate
210. The polarizer 220 polarizes light emitted from the
organic light emitting diode LD.

[0090] Next, characteristics of the first pixel defined layer
according to the exemplary embodiment will be described in
detail with reference to FIGS. 4 to 6.

[0091] FIG. 4 is a graph illustrating transmittance depend-
ing on a wavelength of a first pixel defined layer including a
base resin and a thermo-chromic pigment and a wavelength of
a layer including only the base resin.

[0092] Itmay be appreciated from FIG. 4 that the transmit-
tance of the first pixel defined layer including the base resin
and the thermo-chromic pigment is much more reduced than
that of the layer including only the base resin.

[0093] FIG. 51is a graph illustrating transmittance depend-
ing on a wavelength of a first pixel defined layer including a
base resin and an organic black pigment and a wavelength of
a layer including only the base resin.

[0094] It may be appreciated from FIG. 5 that the transmit-
tance of the first pixel defined layer including the base resin
and the organic black pigment is much more reduced than that
of the layer including only the base resin.

[0095] FIG. 6is a graph illustrating transmittance depend-
ing on a wavelength of a first pixel defined layer including a
base resin and a dye and a wavelength of a layer including
only the base resin.

[0096] It may be appreciated from FIG. 6 that the transmit-
tance of the first pixel defined layer including the base resin
and the dye is much more reduced than that of the layer
including only the base resin.

[0097] Next, an OLED display according to another exem-
plary embodiment will be described with reference to FIG. 7.
[0098] FIG. 7 is a diagram illustrating an example of a
section of an OLED display according to another exemplary
embodiment.

[0099] Referring to FIG. 7, the OLED display according to
the exemplary embodiment has the same configuration as the
OLED display illustrated in FIG. 2, except for the configura-
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tion of the pixel defined layer and the spacer. Therefore, the
description of the same configuration will be omitted.
[0100] The pixel defined layer 350 of the OLED display
illustrated in FIG. 7 is configured of two layers, unlike the
configuration of the pixel defined layer 350 of the OLED
display illustrated in FIG. 2. The pixel defined layer 350 is
provided with an opening 355 through which the pixel elec-
trode 191 is exposed.

[0101] The pixel defined layer 350 includes a first pixel
defined layer 350a and a second pixel defined layer 3505
which is disposed on the first pixel defined layer 350a.
[0102] The first pixel defined layer 350a is disposed on an
edge portion of the pixel electrode 191 and the passivation
layer 180. The edge portion of the pixel electrode 191 is
positioned beneath the first pixel defined layer 350q.

[0103] The first pixel defined layer 350q has a dielectric
constant of 5 or less, transmittance of 0% to 70%, and a
thickness of 1.5 pm to 3 pm. The first pixel defined layer 350a
may reduce the incident quantity of light from the outside.
Therefore, the light from the outside which is reflected by the
pixel electrode 191 which is positioned beneath the first pixel
defined layer 350¢ may be reduced.

[0104] The first pixel defined layer 350a includes the base
resin and the thermo-chromic pigment. The base resin
includes photosensitive polyimide (PI), photosensitive poly-
benzoxazole, or photosensitive polyacrylate. The pixel
defined layer 350 is formed by applying, exposing, and hard-
ening a mixture of the base resin and the thermo-chromic
pigment and has a black color due to a chemical reaction of an
electron acceptor with an electron donor included in the
thermo-chromic pigment by temperature at the time of hard-
ening. Therefore, the first pixel defined layer 3504 has low
transmittance. Therefore, it is possible to prevent an image
quality of the OLED display from deteriorating.

[0105] Further, the first pixel defined layer 350a may
include a base resin and an organic black pigment.

[0106] Further, the first pixel defined layer 350a may
include the base resin and a dye. Here, the dye indicates a
generally used dye.

[0107] The second pixel defined layer 3504 includes pho-
tosensitive polyimide (PI), photosensitive polybenzoxazole,
or photosensitive polyacrylate.

[0108] Meanwhile, the planarization layer 180 may also be
made of the same material as that of the first pixel defined
layer 350a. In this case, it is possible to reduce the change of
material at the time of the manufacturing process.

[0109] Thespacer 320 is disposed on the pixel defined layer
350. The spacer 320 and the second pixel defined layer 3505
may be made of the same material. That is, the spacer 320 and
the second pixel defined layer 3505 may be formed using the
same mask.

[0110] Itshould be understood that the exemplary embodi-
ments described therein should be considered in a descriptive
sense only and not for purposes of limitation. Descriptions of
features or aspects within each embodiment should typically
be considered as available for other similar features or aspects
in other embodiments.

[0111] While one or more embodiments of the present dis-
closure have been described with reference to the figures, it
will be understood by those of ordinary skill in the art that
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various changes in form and details may be made therein
without departing from the spirit and scope of the present
disclosure as defined by the following claims

What is claimed is:

1. An organic light emitting diode display (OLED), com-
prising:

a first substrate;

a switching and driving thin film transistor disposed on the

first substrate;

a pixel electrode connected to the driving thin film transis-
tor;

a pixel defined layer disposed on an edge portion of the
pixel electrode and the planarization layer and including
an opening through which the pixel electrode is exposed;

an organic emission layer disposed on the pixel electrode
within the opening; and

a common electrode formed on the organic emission layer,

wherein the pixel defined layer includes at least one of a
thermo-chromic pigment, an organic black pigment, and
a dye and a base resin.

2. The OLED display of claim 1, wherein the pixel defined
layer has a dielectric constant of 5 or less and transmittance of
about 0% to about 77%.

3. The OLED display of claim 2, wherein the base resin
includes at least one of photosensitive polyimide, photosen-
sitive polybenzoxazole, and photosensitive polyacrylate.

4. The OLED display of claim 3, further comprising a
spacer disposed on the pixel defined layer.

5. The OLED display of claim 4, wherein the spacer and the
pixel defined layer are made of the same material.

6. The OLED display of claim 1, wherein the planarization
layer and the pixel defined layer are made of the same mate-
rial.

7. The OLED display of claim 1, wherein the pixel defined
layer includes a first pixel defined layer and a second pixel
defined layer which is disposed on the first pixel defined layer.

8. The OLED display of claim 7, wherein a thickness of the
first pixel defined layer ranges from 1.5 um to 3 um.

9. The OLED display of claim 8, wherein the first pixel
defined layer has a dielectric constant of 5 or less and trans-
mittance of about 0% to about 77%.

10. The OLED display of claim 9, wherein the first pixel
defined layer includes at least one of the thermo-chromic
pigment, the organic black pigment, and the dye and the base
resin.

11. The OLED display of claim 10, wherein the base resin
includes at least one of photosensitive polyimide, photosen-
sitive polybenzoxazole, or photosensitive polyacrylate.

12. The OLED display of claim 11, wherein the second
pixel defined layer includes at least one of the photosensitive
polyimide, the photosensitive polybenzoxazole, and the pho-
tosensitive polyacrylate.

13. The OLED display of claim 12, further comprising a
spacer disposed on the pixel defined layer.

14. The OLED display of claim 13, wherein the spacer and
the second pixel defined layer are made of the same material.

15. The OLED display of claim 7, wherein the planariza-
tion layer and the first pixel defined layer are made of the same
material.
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