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(57 ABSTRACT

An organic light emitting diode (OLED) display according to
an exemplary embodiment includes: a substrate including a
display area for displaying an image and a transmissive area
around the display area; an insulating layer formed on the
transmissive area of the substrate; and a pixel definition layer
formed on the substrate and defining a pixel area within the
display area. The pixel definition layer may cover an inner
circumferential surface of a transmissive hole formed in the
insulating layer.
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ORGANIC LIGHT EMITTING DIODE
DISPLAY

CROSS-REFERENCE TO RELATED
APPLICATIONS

[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. 10-2015-0019674 filed in the
Korean Intellectual Property Office on Feb. 9, 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, and more particularly, to a
transparent OLED display.

[0005] 2. Description of the Related Technology

[0006] Currently, as generally known display devices, there
are a liquid crystal display (LCD), a plasma display panel
(PDP), an organic light emitting diode (OLED) display, a
field effect display (FED), an electrophoretic display, and the
like.

[0007] Particularly, the OLED display includes two elec-
trodes and an organic emission layer interposed therebe-
tween, and emits light by combining electrons injected from
one electrode and holes injected from the other electrode in
the organic emission layer to generate excitons and using
energy released by the excitons.

[0008] The OLED display may have a reduced thickness
and weight since it has a self-luminance characteristic and
does not require an additional light source, unlike the LCD.
[0009] Inaddition, the OLED display is receiving attention
as a next generation display device since it represents high
quality characteristics such as low power consumption, high
luminance, and high response speed.

[0010] Recently, a display device formed with a transmis-
sive area adjacent to an organic light emitting element where
external light is transmitted is being developed.

[0011] The display device formed with the transmissive
area is recognized as an overall transparent display device.
[0012] However, the external light is scattered to cause
transmittance of the transmissive area to deteriorate when it
passes through the transmissive area.

SUMMARY

[0013] An exemplary embodiment has been made in an
effort to provide a transparent organic light emitting diode
(OLED) display that is capable of preventing external light
from being scattered in a transmissive area.

[0014] An OLED display according to an exemplary
embodiment includes: a substrate including a display area for
displaying an image and a transmissive area around the dis-
play area; an insulating layer formed on the transmissive area
of the substrate; and a pixel definition layer formed on the
substrate and defining a pixel area within the display area. The
pixel definition layer covers an inner circumferential surface
of a transmissive hole formed in the insulating layer.

[0015] The pixel definition layer may include an insulating
material and a light blocking material.
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[0016] The insulating material may include at least either
one of a polyamide and a resin based on polyacrylates, poly-
imides, or siloxanes.

[0017] The light blocking material may include a black
coloring agent.

[0018] The substrate may be a transparent substrate.
[0019] A common electrode may be positioned on the pixel

definition layer within the transmissive area of the substrate.

[0020] The common electrode may be a transparent elec-
trode.
[0021] The OLED display may further include an organic

light emitting element positioned on the display area of the
substrate.

[0022] The OLED display may further include a thin film
transistor that is positioned between the substrate and the
organic light emitting element and connected to the organic
light emitting element.

[0023] Thethin film transistor may further include anactive
layer positioned on the substrate.

[0024] The thin film transistor may include: an active layer
positioned on the substrate; a gate electrode positioned on the
active layer; and source and drain electrodes positioned on the
gate electrode and connected to the active layer.

[0025] The organic light emitting element may include: a
first electrode connected to the drain electrode of the thin film
transistor; an organic emission layer positioned on the first
electrode; and a second electrode positioned on the organic
emission layer.

[0026] The insulating layer may include: a first insulating
layer covering the source and drain electrodes; and a second
insulating layer formed on the first insulating layer. and the
pixel definition layer covers the second insulating layer and
the first electrode.

[0027] The insulating layer may include a first insulating
layer that covers the source and drain electrodes, and the pixel
definition layer covers the first insulating layer and the first
electrode.

[0028] According to the exemplary embodiment, scattering
of the external light in the transmissive area can be prevented
to increase transparency of the transparent display device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] FIG. 1is a layout view of an organic light emitting
diode (OLED) display according to an exemplary embodi-
ment.

[0030] FIG. 2is an equivalent circuit diagram of one pixel
of the OLED display.

[0031] FIG. 3 is a layout view of one pixel of the OLED
display according to the an exemplary embodiment.

[0032] FIG. 4isacross-sectional view ofthe display device
of FI1G. 3 taken along the line IV-1V.

[0033] FIG. 5isacross-sectional view ofthe display device
of FI1G. 3 taken along the line V-V.

[0034] FIG. 6 is a cross-sectional view of a display device
according to a second exemplary embodiment taken along the
line V-V of FIG. 3.

DETAILED DESCRIPTION

[0035] 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
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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.

[0036] 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.

[0037] It will 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.

[0038] 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. It will be further
understood that the terms “comprises” and/or “comprising”
used herein specify the presence of stated features or compo-
nents, but do not preclude the presence or addition of one or
more other features or components. In the drawings, the
thickness of layers, films, panels, regions, etc., are exagger-
ated for explanation. In other words, since sizes and thick-
nesses of components in the drawings are arbitrarily illus-
trated for convenience of explanation, 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 ele-
ment, 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.

[0039] In addition, when a layer is described to be formed
“on” another layer or substrate, this means that the layer may
be formed directly on the other layer or substrate, or a third
layer may be interposed between the layer and the other layer
or the substrate.

[0040] Like reference numerals designate like elements
throughout the specification.

[0041] An organic light emitting diode (OLED) display
according to a first exemplary embodiment will now be
described with reference to FIGS. 1 to 5.

[0042] As shown in FIGS. 1 to 5, in the OLED display
according to the exemplary embodiment, which is a transpar-
ent display device transparently perceived by light transmit-
ted through a transmissive area TA, an inner circumferential
surface of a transmissive hole 400 formed in the transmissive
area TA may be covered by a pixel definition layer of a
black-series color to prevent scattering of light.

[0043] Accordingly, transmittance of light in the transmis-
sive area TA may increase to improve sharpness of the trans-
parent display device.

[0044] Referring to FIG. 1, the OLED display according to
the first exemplary embodiment includes a display area PA
including a plurality of subpixels PX1, PX2, and PX3, and a
transmissive area TA formed around the display area PA.
[0045] Each of the plurality of subpixels PX1, PX2, and
PX3 in the display area PA includes an organic light emitting
element 70, thin film transistors T1 and T2, etc.
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[0046] Inaddition, the transmissive area TA corresponds to
aregion where external light is transmitted through the trans-
missive hole 400.

[0047] As the external light is transmitted through the
transmissive area TA, the transparent display device is per-
ceived as an overall transparent one.

[0048] First, referring to FIGS. 2 to 4, one subpixel of the
display area PA will now be described in detail.

[0049] Referring to FIG. 2, the OLED display includes a
plurality of signal lines 121, 171, and 172, and pixels PX
connected thereto.

[0050] In this case, the pixels PX may be any one of a red
pixel PX1, a green pixel PX2, and a blue pixel PX3.

[0051] The signal lines include gate lines 121 for transmit-
ting a scanning signal, data lines 171 for transmitting a data
signal, a driving voltage line 172 for transmitting a driving
voltage, and the like.

[0052] The gate lines 121 substantially extend in a row
direction and are nearly parallel to each other, while the data
lines 171 substantially extend in a column direction and are
nearly parallel to each other.

[0053] The driving voltage lines 172 are illustrated to sub-
stantially extend in the column direction, but they may extend
in the row or column direction or have a net-like shape.
[0054] In this case, one pixel PX includes a thin film tran-
sistor including a switching transistor T1 and a driving tran-
sistor T2, a storage capacitor Cst, and an organic light emit-
ting element LD.

[0055] Though not illustrated in the drawings, one pixel PX
may further include a thin film transistor and a capacitor to
compensate a current that is supplied to the organic light
emitting element LD.

[0056] The switching transistor T1 includes a control ter-
minal N1, an input terminal N2, and an output terminal N3.
[0057] Inthis case, the control terminal N1 is connected to
the gate line 121, the input terminal N2 is connected to the
data line 171, and the output terminal N3 is connected to the
driving transistor T2.

[0058] Theswitching transistor T1 transmits the data signal
transmitted via the data line 171 to the driving transistor T2 in
response to the scanning signal transmitted via the gate line
121.

[0059] The driving transistor T2 also includes a control
terminal N3, an input terminal N4, and an output terminal N5.
[0060] In this case, the control terminal N3 is connected to
the switching transistor T1, the input terminal N4 is con-
nected to the driving voltage line 172, and the output terminal
NS5 is connected to the organic light emitting element LD.
[0061] The driving transistor T2 outputs an output current
1d, a magnitude of which varies according to a voltage applied
between the control terminal N3 and the output terminal N5.
[0062] In this case, the capacitor Cst is connected between
the control terminal N3 and the input terminal N4 of the
driving transistor T2.

[0063] The capacitor Cst is charged with a data signal
applied to the control terminal N3 of the driving transistor T2,
and maintains the data signal even after the switching tran-
sistor T1 is turned off.

[0064] For example, as an organic light emitting diode
(OLED), the organic light emitting element LD has an anode
connected to the output terminal N5 of the driving transistor
T2 and a cathode connected to a common voltage Vss.
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[0065] The organic light emitting element LD displays an
image by emitting light of varying intensities according to the
output current Id of the driving transistor T2.

[0066] The organic light emitting element LD may contain
an organic material that represents one or more of primary
colors including three thereof such as red, green, and blue,
and the OLED display displays a desired image with a spatial
sum of these colors.

[0067] The switching transistor T1 and the driving transis-
tor T2 are n-channel electric effect transistors (FETs), but at
least one of them may be a p-channel FET.

[0068] In addition, a connection relationship between the
transistors T1 and T2, the capacitor Cst, and the organic light
emitting element LD may be changed.

[0069] A structure of the OLED display according to the
first exemplary embodiment will now be described in detail
with reference to FIGS. 3 to 5.

[0070] Referring to FIG. 4, a substrate 110 may be formed
as an insulating substrate that is formed of glass, quartz,
ceramic, plastic, etc.

[0071] A buffer layer 120 is formed on the substrate 110.
[0072] Thebuffer layer 120 may be formed as a single layer
of a silicon nitride (SiN_ ) or as a dual-layer in which a silicon
nitride (SiN, ) and a silicon oxide (SiO,) are laminated.
[0073] The buffer layer 120 serves to planarize a surface
while preventing permeation of unnecessary materials such
as impurities or moisture.

[0074] A switching semiconductor layer 135a and a driving
semiconductor layer 1355 are formed on the buffer layer 120
to be separated from each other.

[0075] These semiconductor layers 135a and 1355 may be
formed of polysilicon or an oxide semiconductor.

[0076] In this case, the oxide semiconductor may include
oneofoxides based on titanium (T1), hafnivm (Hf), zirconium
(Zr), aluminum (Al), tantalum (Ta), germanium (Ge), zinc
(Zn), gallium (Ga), tin (Sn), or indium (In), and complex
oxides thereof such as zinc oxide (ZnO), indium-gallium-
zine oxide (InGaZn0O,), indium-zinc oxide (Zn—In—0),
zinc-tin oxide (Zn—Sn—~0), indium-gallium oxide (In—
Ga—0), indium-tin oxide (In—Sn—O), indium-zirconivm
oxide (In—Zr—0), indium-zirconium-zinc oxide (In—Zr—
Zn—0), indium-zirconium-tin oxide (In—Zr—Sn—O0),
indium-zirconium-gallium  oxide  (In—Zr—Ga—O0),
indium-aluminum oxide (In—Al—O0), indium-zinc-alumi-
num oxide (In—7n—A1—0), indium-tin-aluminum oxide
(In—Sn—Al—0), indium-aluminum-gallium oxide (In—
Al—Ga—0), indium-tantalum oxide (In—Ta—0), indium-
tantalum-zine oxide (In—Ta—7n—0), indium-tantalum-tin
oxide (In—Ta—Sn—0), indium-tantalum-gallium oxide
(In—Ta—Ga—0), indium-germanium oxide (In—Ge—0),
indium-germanium-zinc oxide (In—Ge—Zn—0), indium-
germanium-tin  oxide (In—Ge—Sn—O), indium-germa-
nium-gallium oxide (In—Ge—Ga—O0), titanium-indium-
zinc oxide (Ti—In—Zn—0), and hafnium-indium-zinc
oxide (Hf—In—7n—0).

[0077] When the semiconductor layers 135q and 1355 are
formed of an oxide semiconductor, a separate passivation
layer may be added to protect the oxide semiconductor that is
vulnerable to an external environment such as high tempera-
ture and the like.

[0078] The semiconductor layers 1354 and 1355 include a
channel region where impurities are not doped, and source
and drain regions at opposite sides of the channel region
where the impurities are doped.

Aug. 11, 2016

[0079] 1In this case, the doped impurities may be changed
depending on types of the thin film transistors, and may be
n-type or p-type impurities.

[0080] The switching semiconductor layer 135a and the
driving semiconductor layer 1355 are divided into channel
regions 1355 and source and drain regions 1356 and 1357
formed at opposite sides of the channel region 1355, respec-
tively.

[0081] Thechannel regions 1355 of the switching semicon-
ductor layer 1354 and the driving semiconductor layer 135
may include polysilicon that is not doped with the impurities,
that is, an intrinsic semiconductor.

[0082] In addition, the source and drain regions 1356 and
1357 of the switching semiconductor layer 1354 and the
driving semiconductor layer 1356 may include polysilicon
that is doped with conductive impurities, that is, an impurity
semiconductor.

[0083] A gate insulating layer 140 is formed on the switch-
ing semiconductor layer 1354 and the driving semiconductor
layer 1355.

[0084] The gate insulating layer 140 may be a single layer
or multiple layers including at least either one of a silicon
nitride and a silicon oxide.

[0085] Referring to FIG. 3, a gate line 121, a driving gate
electrode 125b, and a first capacitor electrode 128 are formed
on the gate insulating layer 140.

[0086] The gate line 121 extends in a horizontal direction,
and transmits a scan signal to a switching transistor T1.
[0087] In this case, the gate line 121 includes a switching
gate electrode 1254 that protrudes toward the switching semi-
conductor layer 135a.

[0088] The driving gate electrode 1255 protrudes toward
the driving semiconductor layer 1355 from the first capacitor
electrode 128.

[0089] The switching gate electrode 1254 and the driving
gate electrode 1255 overlap the channel region 1355, respec-
tively.

[0090] An interlayer insulating layer 160 is formed on the
gate line 121, the driving gate electrode 1255, and the first
capacitor electrode 128.

[0091] The interlayer insulating layer 160 may be formed
of a silicon nitride, a silicon oxide, or the like, as is the gate
insulating layer 140.

[0092] In the interlayer insulating layer 160 and the gate
insulating layer 140, a source contact hole 61 and a drain
contact hole 62 are formed to respectively expose the source
region 1356 and the drain region 1357, and a storage contact
hole 63 is formed to expose some of the first capacitor elec-
trode 128.

[0093] A dataline 171 having a switching source electrode
176a, a driving voltage line 172 having a driving source
electrode 1765 and a second capacitor electrode 178, and a
switching drain electrode 177a and a driving drain electrode
1775 connected to the first capacitor electrode 128 are formed
on the interlayer insulating layer 160.

[0094] The data line 171 transmits a data signal, and
extends to cross the gate line 121.

[0095] The driving voltage line 172 transmits a driving
voltage, and is separated from the data line to extend in the
same direction as the data line 171.

[0096] The switching source electrode 176a protrudes
toward the switching semiconductor layer 1354 from the data
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line 171, and the driving source electrode 1764 protrudes
toward the driving semiconductor layer 1355 from the driving
voltage line 172.

[0097] Theswitching sourceelectrode 176« and the driving
source electrode 1765 are connected to the source region
1356 through the source contact hole 61, respectively.
[0098] The switching drain electrode 177a faces the
switching source electrode 176a, and the driving drain elec-
trode 177b faces the driving source electrode 176.

[0099] In addition, the switching drain electrode 177a and
the driving drain electrode 1775 are connected to the drain
region 1357 through the drain contact hole 62, respectively.
[0100] The switching drain electrode 1774 is extended to
be electrically connected to the first capacitor electrode 128
and the driving gate electrode 1255 through the contact hole
63 formed in the interlayer insulating layer 160.

[0101] The second capacitor electrode 178 protrudes from
the driving voltage line 172 to overlap the first capacitor
electrode 128.

[0102] Accordingly, the first capacitor electrode 128 and
the second capacitor electrode 178 form the storage capacitor
Cst using the interlayer insulating layer 160 as a dielectric
material.

[0103] The switching semiconductor layer 135a, the
switching gate electrode 1254, the switching source electrode
1764, and the switching drain electrode 1774 form a switch-
ing thin film transistor T1.

[0104] Meanwhile, the driving semiconductor layer 1355,
the driving gate electrode 1255, the driving source electrode
1766, and the driving drain electrode 1775 form a driving thin
film transistor T2.

[0105] The switching thin film transistor T1 and the driving
thin film transistor T2 correspond to switching elements.
[0106] A passivation layer 180 is formed on the switching
source electrode 176a, the driving source electrode 1764, the
switching drain electrode 177a, and the driving drain elec-
trode 1776.

[0107] According to the an exemplary embodiment, a
lower passivation layer 170 may be formed under the passi-
vation layer 180.

[0108] In this case, the lower passivation layer 170 may be
disposed between the interlayer insulating layer 160 and the
passivation layer 180.

[0109] In the disclosure, the lower passivation layer 170
and the passivation layer 180 may correspond to the same
components as the first and second insulating layers.

[0110] A pixel electrode 710 is formed on the passivation
layer 180.
[0111] In this case, the pixel electrode 710 may be formed

of a transparent conductive material such as indium tin oxide
(ITO), indium zinc oxide (IZ0), zinc oxide (ZnO), indium
oxide (In,0,), etc., or a reflective metal such as lithium,
calcium, lithium fluoride/calcium, lithium fluoride/alumi-
num, aluminum, silver, magnesium, gold, etc.

[0112] Referring to FIGS. 3 and 5, the pixel electrode 710
is electrically connected to the driving drain electrode 1775 of
the driving thin film transistor T2 through a contact hole 181
formed in the interlayer insulating layer 160, and becomes an
anode of the organic light emitting element 70.

[0113] A pixel definition layer 350 is formed on edge por-
tions of the passivation layer 180 and the pixel electrode 710.
[0114] The pixel definition layer 350 includes an opening
that exposes the pixel electrode 710.
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[0115] According to an exemplary embodiment, the pixel
definition layer 350 may be formed of an insulating material
and a light blocking material.

[0116] The light blocking material may be included in the
pixel definition layer 350 to prevent scattering of light in a
transmissive area to be described later.

[0117] This will be described later in detail.

[0118] In this case, the pixel definition layer 350 may
include an insulating material such as a polyamide, a resin
based on polyacrylates or polyimides, a siloxane-based resin,
and a silica-based inorganic material.

[0119] In addition, the light blocking material of the pixel
definition layer 350 may include a black coloring agent such
as carbon black or titan black.

[0120] In addition, the light blocking material may use
channel black, furnace black, thermal black, lamp black, etc.,
and may use an organic pigment such as a water-soluble azo
pigment, a water-insoluble azo pigment, a phthalocyanine
pigment, a quinacridone pigment, an isoindolinone pigment,
an isoindoline pigment, a perylene pigment, a perynone pig-
ment, a dioxazine pigment, an anthraquinone pigment, a dian-
thraquinonyl pigment, an anthrapyrimidine pigment, an
anthanthrone pigment, an indanthrone pigment, a flavan-
throne pigment, a pyranthrone pigment, a diketopyrrolopyr-
role pigment, etc.

[0121] An organic emission layer 720 is formed in the
opening of the pixel definition layer 350.

[0122] The organic emission layer 720 is formed as mul-
tiple layers including one or more of the emission layer, a
hole-injection layer (HIL), a hole-transporting layer (HTL),
an electron-transporting layer (ETL), and an electron-injec-
tion layer.

[0123] When the organic emission layer 720 includes all of
them, the HIL is positioned on the pixel electrode 710 serving
as the anode, and the HTL, the emission layer, the ETL, and
the EIL may be sequentially laminated thereon.

[0124] The organic emission layer 720 may include a red
organic emission layer emitting red light, a green organic
emission layer emitting green light, and a blue organic emis-
sion layer emitting blue light. The red organic emission layer,
the green organic emission layer, and the blue organic emis-
sion layer are respectively formed on a red pixel, a green
pixel, and a blue pixel to implement a color image.

[0125] Further, the red organic emission layer, the green
organic emission layer, and the blue organic emission layer
are integrally laminated on the organic emission layer 720
together with the red pixel, the green pixel, and the blue pixel
to respectively form a red color filter, a green color filter, and
a blue color filter in each pixel so as to implement a color
image.

[0126] Alternatively, a white organic emission layer emit-
ting white light is formed on all of the red pixel, the green
pixel, and the blue pixel, and a red color filter, a green color
filter, and a blue color filter are respectively formed for every
pixel to implement a color image.

[0127] When the color image is implemented by using the
white organic emission layer and the color filter, a deposition
mask for depositing the red organic emission layer, the green
organic emission layer, and the blue organic emission layer
on individual pixels, that is, the red pixel, the green pixel, and
the blue pixel, is not required.

[0128] The white organic emission layer described in
another exemplary embodiment may be formed to have a
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single organic emission layer, and may further include a con-
figuration in which a plurality of organic emission layers are
laminated to emit white light.

[0129] For example, a configuration in which at least one
yellow organic emission layer and at least one blue organic
emission layer are combined to emit white light, a configu-
ration in which at least one cyan organic emission layer and at
least one red organic emission layer are combined to emit
white light, and a configuration in which at least one magenta
organic emission layer and at least one green organic emis-
sion layer are combined to emit white light may be further
included.

[0130] A common electrode 730 is formed on the pixel
definition layer 350 and the organic emission layer 720.
[0131] The common electrode 730 may be made of a trans-
parent conductive material such as indium tin oxide (ITO),
indium zinc oxide (1Z0), zinc oxide (ZnQO), indium oxide
(In,0,), etc., or a reflective metal such as lithium, calcium,
lithium fluoride/calcium, lithium fluoride/aluminum, alumi-
num, silver, magnesium, gold, etc.

[0132] The common electrode 730 becomes a cathode of
the organic light emitting element 70.

[0133] The pixel electrode 710, the organic emission layer
720, and the common electrode 730 form the organic light
emitting element 70.

[0134] An overcoat (not shown) may be formed on the
common electrode 730 to protect the organic light emitting
element 70.

[0135] Referring to FIG. 5, a transmissive hole 400 is
formed in a transmissive area TA.

[0136] As described above, external light is transmitted
through the transmissive hole 400, thereby allowing the
OLED display to be perceived as a transparent display device.
[0137] Inthis case, the transmissive hole 400 is formed in
the transmissive area TA to penetrate the laminated insulating
layers and the like.

[0138] InFIG. 5, the substrate 110 is exposed by the trans-
missive hole 400.

[0139] However, itis not limited thereto, and the insulating
layer may be positioned on the substrate 110 and the insulat-
ing layer may be exposed by the transmissive hole 400.
[0140] However, the insulating layer and the substrate 110
may be transparent.

[0141] Meanwhile, the passivation layer 180, the lower
passivation layer 170, the interlayer insulating layer 160, the
gate insulating layer 140, and the buffer layer 120 may be
penetrated by the transmissive hole 400.

[0142] However, as described above, only some of the plu-
rality of layers may be penetrated by the transmissive hole
400.

[0143] However, the layers that are not penetrated may be
transparently formed.

[0144] According to an exemplary embodiment, the pixel
definition layer 350 covers an inner circumferential surface of
the transmissive hole 400.

[0145] In this case, the pixel definition layer 350 may be
formed of a light blocking material.

[0146] More specifically, as described above, the pixel defi-
nition layer 350 may be formed of an insulating material and
a light blocking material.

[0147] The light blocking material may be included in the
pixel definition layer 350 to prevent scattering of light in the
transmissive area.
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[0148] Generally, in the transparent display device, the
external light transmitted through the transmissive hole 400
may be scattered on the inner circumferential surface of the
transmissive hole 400.

[0149] As such, when the external light is scattered, trans-
parency of the transparent display device deteriorates.
[0150] According to an exemplary embodiment, the inner
circumferential surface of the transmissive hole 400 may be
covered by the pixel definition layer 350 formed of the light
blocking material, thereby preventing scattering of the exter-
nal light.

[0151] In this case, the pixel definition layer 350 may
include an insulating material such as a polyamide, a resin
based on polyacrylates or polyimides, a siloxane-based resin,
and a silica-based inorganic material.

[0152] In addition, the light blocking material of the pixel
definition layer 350 may include a black coloring agent such
as carbon black or titan black.

[0153] In addition, the light blocking material may use
channel black, furnace black, thermal black, lamp black, etc.,
and may use an organic pigment such as a water-soluble azo
pigment, a water-insoluble azo pigment, a phthalocyanine
pigment, a quinacridone pigment, an isoindolinone pigment,
an isoindoline pigment, a perylene pigment, a perynone pig-
ment, a dioxazine pigment, an anthraquinone pigment, a dian-
thraquinonyl pigment, an anthrapyrimidine pigment, an
anthanthrone pigment, an indanthrone pigment, a flavan-
throne pigment, a pyranthrone pigment, a diketopyrrolopyr-
role pigment, etc.

[0154] A common electrode 730 is formed on the pixel
definition layer 350.

[0155] Inthis case, the common electrode 730 may be made
of a transparent conductive material such as indium tin oxide
(ITO), indium zinc oxide (IZ0), zinc oxide (Zn0O), indium
oxide (In,0,), etc.

[0156] An OLED display according to a second exemplary
embodiment will now be described with reference to FIG. 6.
[0157] When describing the OLED display of the second
exemplary embodiment, a detailed description of compo-
nents identical or similar to those of the OLED display of the
first exemplary embodiment will be omitted.

[0158] Referring to FIG. 6, in the OLED display according
to the second exemplary embodiment, the passivation layer
180 of the previous embodiment is not formed on the lower
passivation layer 170.

[0159] Thelower passivation layer 170 is positioned on the
pixel definition layer 350.

[0160] The pixel definition layer 350 instead performs a
function of the removed passivation layer 180.

[0161] Therefore, the pixel definition layer 350 is formed
on the lower passivation layer 170 to perform a planarization
fanction.

[0162] The second exemplary embodiment differs from the
first exemplary embodiment in that the passivation layer 180
is removed and the pixel definition layer 350 instead performs
the planarization function of the passivation layer 180.
[0163] According to the exemplary embodiment, the inner
circumferential surface of the transmissive hole 400 may be
covered by the pixel definition layer 350 formed of the light
blocking material, thereby preventing scattering of the exter-
nal light.

[0164] It should 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
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features or aspects within each embodiment should typically
be considered as available for other similar features or aspects
in other embodiments.

[0165] 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
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 (OLED) display com-
prising:

asubstrate including a display area for displaying an image

and a transmissive area around the display area;

an insulating layer formed on the transmissive area of the

substrate; and
apixel definition layer formed on the substrate and defining
a pixel area within the display area,

wherein the pixel definition layer covers an inner circum-
ferential surface of a transmissive hole formed in the
insulating layer.

2. The OLED display of claim 1, wherein the pixel defini-
tion layer includes an insulating material and a light blocking
material.

3. The OLED display of claim 2, wherein the insulating
material includes at least either one of a polyamide and a resin
based on polyacrylates, polyimides, or siloxanes.

4. The OLED display of claim 2, wherein the light blocking
material includes a black coloring agent.

5. The OLED display of claim 1, wherein the substrate is a
transparent substrate.

6. The OLED display of claim 1, wherein a common elec-
trode is positioned on the pixel definition layer within the
transmissive area of the substrate.

7. The OLED display of claim 6, wherein the common
electrode is a transparent electrode.
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8. The OLED display of claim 1, further comprising an
organic light emitting element positioned on the display area
of the substrate.

9. The OLED display of claim 8, further comprising a thin
film transistor positioned between the substrate and the
organic light emitting element and connected to the organic
light emitting element.

10. The OLED display of claim 9, wherein the thin film
transistor includes:

an active layer positioned on the substrate;

a gate electrode positioned on the active layer; and

source and drain electrodes positioned on the gate elec-

trode and connected to the active layer.

11. The OLED display of claim 10, wherein the organic
light emitting element includes:

a first electrode connected to the drain electrode of the thin

film transistor;

an organic emission layer positioned on the first electrode;

and

a second electrode positioned on the organic emission

layer.

12. The OLED display of claim 11, wherein the insulating
layer includes:

a first insulating layer covering the source and drain elec-

trodes; and

a second insulating layer formed on the first insulating

layer, and

the pixel definition layer covers the second insulating layer

and the first electrode.

13. The OLED display of claim 11, wherein the insulating
layer includes a first insulating layer that covers the source
and drain electrodes, and

the pixel definition layer covers the first insulating layer

and the first electrode.
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