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ORGANIC LIGHT EMITTING DISPLAY
DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This U.S. non-provisional patent application claims
priority under 35 U.S.C. §119 of Korean Patent Application
No. 10-2012-0108105, filed on Sep. 27, 2012, the entire
contents of which are hereby incorporated by reference.

BACKGROUND

[0002] 1.Field

[0003] The described technology generally relates to
organic light emitting devices, and more particularly, to an
organic light emitting device that can reduce a bright devia-
tion.

[0004] 2. Description of the Related Technology

[0005] There have been developed various types of display
devices such as a liquid crystal display (LCD) device, an
organic light emitting display (OLED) device, a plasma dis-
play panel (PDP) device and an electrophoretic display
device (EPD).

[0006] An organic light emitting display device displays an
image using an organic light emitting diode generating a light
by recombination of an electron and a hole. The organic light
emitting display device has advantages of high response
speed and low power consumption.

[0007] An organic light emitting display device generally
includes an organic light emitting device including an anode,
an organic light emitting layer, and a cathode. A hole and an
electron are injected into the organic emitting layer through
an anode and a cathode, and are recombined in the organic
emitting layer to generate an exciton. The exciton emits
energy discharged when an excited state returns to a ground
state as light. An organic light emitting layer may be formed
by an inkjet printing method or a nozzle printing method.

SUMMARY

[0008] Oneinventive aspect is to reduce a brightness devia-
tion of an organic light emitting display device.

[0009] Another aspect is an organic light emitting display
device. The organic light emitting display may include a
display panel including a display area including a plurality of
pixels displaying an image and a non-display area formed in
a peripheral area of the display area while including a plural-
ity of non-pixels. The display panel comprises a substrate in
which the pixels and the non-pixels are formed; a pixel defin-
ing layer including a plurality of openings corresponding to
the pixels and the non-pixels, the pixel defining layer being
formed on the substrate; organic light emitting devices which
are formed in the openings corresponding to the pixels and
generate a light in response to corresponding drive voltages;
and organic layers formed in the openings corresponding to
the non-pixels. The organic layers do not receive the drive
voltages.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] FIG.1isatop planview of an organic light emitting
display device in accordance with one embodiment.

[0011] FIG.2isacross sectional view of a pixel of adisplay
area illustrated in FIG. 1.

[0012] FIG. 3 is a cross sectional view of a non-pixel of a
non-display area illustrated in FIG. 1.
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[0013] FIG. 4A is a drawing an atmospheric state of upper
portions of pixels when non-pixels are not formed on a non-
display area.

[0014] FIG. 4B is a drawing an atmospheric state of upper
portions of pixels and non-pixels when non-pixels are formed
on a non-display area.

[0015] FIGS. 5A through 5D are drawings various embodi-
ments of non-pixels illustrated in FIG. 1.

DETAILED DESCRIPTION

[0016] Embodiments of inventive concepts will be
described more fully hereinafter with reference to the accom-
panying drawings. This inventive concept may, however, be
embodied in many different forms and should not be con-
strued as limited to the embodiments set forth herein. In the
drawings, the size and relative sizes of layers and regions may
be exaggerated for clarity. Like numbers refer to like elements
throughout.

[0017] In the drawings, the thickness of layers and regions
may be exaggerated for clarity. It will also be understood that
when an element such as alayer, region or substrate is referred
to as being “on” or “onto” another element, it may lie directly
on the other element or intervening elements or layers may
also be present. Like reference numerals refer to like elements
throughout the specification.

[0018] Spatially relatively terms, such as “beneath,”
“below,” “above,” “upper.” “top,” “bottom” and the like, may
be used to describe an element and/or feature’s relationship to
another element(s) and/or feature(s) as, for example, illus-
trated in the figures. It will be understood that the spatially
relative terms are intended to encompass different orienta-
tions of the device in use and/or operation in addition to the
orientation depicted in the figures.

[0019] It will be understood that, although the terms first,
second, etc. may be used herein to describe various elements,
these elements should not be limited by these terms. These
terms are only used to distinguish one element from another.
For example, a first region/layer could be termed a second
region/layer, and, similarly, a second region/layer could be
termed a first region/layer without departing from the teach-
ings of the disclosure.

[0020] Embodiments of the inventive concept may be
described with reference to cross-sectional illustrations. As
such, variations from the shapes of the illustrations, as a
result, for example, of manufacturing techniques and/or tol-
erances, are to be expected. Thus, embodiments ofthe present
invention should not be construed as limited to the particular
shapes of regions illustrated herein, but are to include devia-
tions in shapes that result from, e.g., manufacturing. For
example, aregion illustrated as a rectangle may have rounded
or curved features. Thus, the regions illustrated in the figures
are schematic in nature and are not intended to limit the scope
of the present invention.

[0021] FIG. 1isatop plan view of an organic light emitting
display device in accordance with some embodiments of the
inventive concept.

[0022] Referring to FIG. 1, the organic light emitting dis-
play device 100 includes a display panel 110. The display
panel 110 may include a display area DA displaying an image
and a non-display area NDA formed in a peripheral area of the
display area DA while not displaying an image.

[0023] The display area DA of the display panel 110 gen-
erates a light to display an image and includes a plurality of
pixels PX arranged in a matrix form. The pixels PX includes
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organic light emitting devices. To display an image, the
organic light emitting devices receive corresponding drive
voltages to generate a light. Each of the organic light emitting
devices includes a first electrode, an organic light emitting
layer formed on the first electrode, and a second electrode
formed on the organic light emitting layer.

[0024] The non-display area NDA includes a plurality of
non-pixels NPX. The non-pixels NPX may be disposed
around the display area DA. The non-pixels NPX include
organic layers. In one embodiment, the organic layers do not
receive drive voltages. Thus, the non-pixels NPX may not
operate and the organic layers of the non-pixels NPX may not
generate a light.

[0025] The pixels PX and the non-pixels NPX may be
defined by a pixel defining layer. The pixel defining layer is
formed at an interface between the pixels PX and the non-
pixels NPX to include a plurality of openings corresponding
to the pixels PX and the non-pixels NPX. Areas in which the
pixels PX and the non-pixels NPX are formed may be defined
by the openings of the pixel defining layer. Organic light
emitting devices are formed in the openings corresponding to
the pixels PX and organic layers are formed in the openings
corresponding to the non-pixels NPX.

[0026] Organic light emitting layers of the pixels PX and
the organic layers of the non-pixels NPX may be concurrently
formed of the same material and by the same method. As an
example, the organic light emitting layers of the pixels PX
and the organic layers of the non-pixels NPX may be concur-
rently formed by an inkjet printing method.

[0027] Inoneembodiment, the openings are filled with ink
by the inkjet printing method and a solvent is evaporated and
thereby the organic light emitting layers and the organic lay-
ers may be formed. Due to evaporation of a solvent, an atmo-
spheric environment of upper portions of the pixels PX and
the non-pixels NPX may become different. As an area in
which an ink is evaporated becomes greater, the density of
solvent in the atmosphere becomes high. As an area in which
an ink is evaporated becomes smaller, the density of solvent in
the atmosphere becomes low. The density of solvent in the
atmosphere may be saturated.

[0028] As the density of solvent in the atmosphere becomes
high, the number of solvent particles being evaporated from
an ink to the atmosphere may be reduced. Thus, a drying
speed of the ink may slow. As the density of solvent in the
atmosphere becomes low, the number of solvent particles
being evaporated from an ink to the atmosphere may be
increased. Thus, a drying speed of the ink may be increased.

[0029] When non-pixels NPX are not formed in the non-
display area NDA, since a solvent particle being evaporated
from the non-display area NDA does not exist, a drying speed
of the ink filling the opening of the pixel PX of the interface
of the display area DA becomes fast. As approaching the
center of the display area DA from the interface of the display
area DA, the density of solvent in the atmosphere may
become high and may be saturated in a predetermined area. In
an area in which the density of solvent in the atmosphere is
saturated, drying speeds of the ink may be substantially the
same. However, in an area in which the density of solvent in
the atmosphere is not saturated, drying speeds of the ink may
be different. The higher a drying speed of the ink is, the
smaller a thickness of the organic light emitting layer is. The
slower a drying speed of the ink is, the thicker a thickness of
the organic light emitting layer is.
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[0030] A drying deviation between the ink at the interface
ofthe display area DA and the ink at an area in which a solvent
density is saturated in the display area DA may be the highest.
Due to the drying deviation, thicknesses of the organic light
emitting layers may be formed to be different from each other.
Due to a thickness deviation of the organic light emitting
layers, a brightness deviation may occur.

[0031] In the present embodiment, non-pixels NPX are
formed in the non-display area NDA. Organic layers formed
of the same organic material as the organic light emitting
layer are formed in openings corresponding to the non-pixels
NPX. As approaching an interface of the display area DA
from the non-display area NDA, the density of solvent
becomes high. That is, as approaching an interface of the
display area DA from the non-display area NDA, a drying
speed of the ink forming the organic layers is slowed. As
described above, the density of solvent in the atmosphere may
become high then may be saturated. The density of solvent in
the atmosphere of an upper portion of the pixel may be satu-
rated at an interface of the display area DA. The density of
solvent in the atmosphere becomes high by an ink filling
openings corresponding to the non-pixels NPA formed in the
non-display area NDA, and then the density of solvent in the
atmosphere of an upper portion of the pixel may be saturated
at an interface of the display area DA.

[0032] The number of non-pixels NPX is set to the number
that the density of solvent in the atmosphere of an upper
portion of the pixel at an interface of the display area DA can
be saturated. The density of solvent in the atmosphere of
upper portion of the pixels PX of the display area DA may be
saturated by the inks filling openings corresponding to the
non-pixels NPX. The density of solvent in the atmosphere of
upper portions of the pixels PX of the display area DA can
become uniform. In the case that the density of solvent in the
atmosphere of upper portion of the pixels PX of the display
area DA becomes uniform, a drying deviation of the inks
filling openings PX of the display area DA may be reduced.
Thus, a thickness deviation of the organic light emitting lay-
ers may be reduced and a brightness deviation of pixels PX
may be reduced.

[0033] Consequently, the organic light emitting display
device 100 can reduce a brightness deviation.

[0034] FIG.2isacross sectional view of a pixel ofa display
area illustrated in FIG. 1.

[0035] Although a cross section of an arbitrary pixel is
illustrated in FIG. 2, pixels illustrated in FIG. 1 have substan-
tially the same structure.

[0036] Referring to FIG. 2, athin film transistor TFT and an
organic light emitting device 10 of a pixel PX driven by the
thin film transistor TFT are formed on a substrate 111 of the
display panel.

[0037] Abuffer layer 112 is formed on the substrate 111. A
semiconductor layer SM of the thin film transistor TFT is
formed on the buffer layer 112. The semiconductor layer SM
may be formed of semiconductor of inorganic substance such
as amorphous silicon or poly silicon, or organic semiconduc-
tor. Although not illustrated in the drawing, the semiconduc-
tor layer SM may include a source area, a drain area and a
channel area between the drain area and the source area.
[0038] A gate insulating layer 113 is formed to cover the
semiconductor layer SM. A gate electrode GE of the thin film
transistor TFT overlapping the semiconductor layer SM is
formed on the gate insulating layer 113. The gate electrode
GE may be formed to overlap the channel area of the semi-
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conductor layer SM. The gate electrode GE is connected to a
gate line (not shown) applying an on/off signal to the thin film
transistor TFT.

[0039] Aninterlayer insulating layer 114 is formed to cover
the gate electrode GE. A source electrode SE and a drain
electrode DE of the thin film transistor TFT are formed to be
spaced apart from each other on the interlayer insulating layer
114. The source electrode SE can be connected to the semi-
conductor layer SM through a first contact hole H1 formed by
penetrating the gate insulating layer 113 and the interlayer
insulating layer 114. The source electrode SE is connected to
the source area of the semiconductor layer SM. The drain
electrode DE can be connected to the semiconductor layer
SM through a second contact hole H2 formed by penetrating
the gate insulating layer 113 and the interlayer insulating
layer 114. The drain electrode DE is connected to the drain
area of the semiconductor layer SM.

[0040] A protection layer 115 is formed to cover the source
electrode SE and the drain electrode DE of the thin film
transistor TFT. A top surface of the protection layer 115 may
be formed to be flat.

[0041] A first electrode 11 corresponding to a pixel PX is
formed on the protection layer 115. The first electrode 111
can be connected to the drain electrode DE of the thin film
transistor TFT through a third contact hole H3 formed by
penetrating the protection layer 115. The first electrode 11
may be defined as a pixel electrode or an anode electrode.

[0042] A pixel defining layer PDL defining pixels PX is
formed on the protection layer 115. The pixel defining layer
PDL includes an opening OP exposing the first electrode 11
corresponding to a pixel PX. The pixel defining layer PDL
may be formed to cover a boundary interface of the first
electrode 11 and the opening OP of the pixel defining layer
PDL canexpose a predetermined area of the first electrode 11.
The pixel defining layer PDL may be formed of an organic
insulating layer. However, it is not limited thereto and may be
formed by sequentially stacking an organic layer and inor-
ganic layer.

[0043] An organic light emitting layer 12 is formed on the
first electrode 11 in the opening OP of the pixel defining layer
PDL and asecond electrode 13 is formed on the pixel defining
layer PDL and the organic light emitting layer 12. The second
electrode 13 may be defined as a common electrode or a
cathode electrode.

[0044] The first electrode 11 may be formed by a transpar-
ent electrode or a reflection type electrode. If the first elec-
trode 11 is formed by a transparent electrode, the first elec-
trode 11 may include ITO, 1ZO or ZnO, etc. If the first
electrode 11 is formed by a reflection type electrode, the first
electrode 11 may include a reflection layer formed of Ag, Mg,
Al, Pt, Pd, Au, Ni, Nd, Ir, Cr or combinations thereof and a
transparent conductive layer formed of ITO, IZO, ZnQ, etc.

[0045] The second electrode 13 may be formed by a trans-
parent electrode or a reflection type electrode. If the second
electrode 13 is formed by a transparent electrode, the second
electrode 13 may include a layer formed by depositing Li, Ca,
LiF/Ca, LiF/Al, Al, Mg or combinations thereof toward the
organic light emitting layer 12 and an auxiliary electrode
formed of a transparent conductive material such as ITO, IZO
or ZnO, etc. on the layer. If the second electrode 13 is formed
by a reflection type electrode, the second electrode 13 may be
formed of Ag, Mg, Al, Pt, Pd, Au, Ni, Nd. Ir, Cr, Li, Ca,
LiF/Ca, LiF/Al or combinations thereof.
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[0046] The organic light emitting layer 12 may be formed
of a low molecular organic or a high molecular organic. The
organic light emitting layer 12 may be formed by a multilayer
including a hole injection layer (HIL), a hole transporting
layer (HTL), an emission layer (EML), an electron transport-
ing layer (ETL) and an electron injection layer (EIL). As an
illustration, a hole injection layer (HIL) is disposed on the
firstelectrode 11, and then a hole transporting layer (HIL), an
emission layer (EML), an electron transporting layer (ETL)
and an electron injection layer (EIL) may be sequentially
formed on the first electrode 11.

[0047] In FIG. 1, the organic light emitting layer 12 is
formed only in the opening OP of the pixel defining layer
PDL but it is not limited thereto. For instance, the hole injec-
tion layer (HIL), the hole transporting layer (HTL), an emis-
sion layer (EML), the electron transporting layer (ETL), and
the electron injection layer (EIL) may be formed in some
other areas besides the opening OP and the light emitting
layer of the organic light emitting layer 12 may be formed in
the opening OP.

[0048] The first electrode 11 may be a positive pole which
is a hole injection electrode and the second electrode 13 may
be a negative pole which is an electron injection electrode.
However, it is not limited thereto and the first electrode 11
may become a negative pole and the second electrode 13 may
be a positive pole depending on a driving method of the
organic light emitting display device 100.

[0049] The organic light emitting device 10 includes the
first electrode 11, the organic light emitting layer 12 and the
second electrode 13. The organic light emitting device 10
may emit a red light, a green light and a blue light according
to acurrent flow to display predetermined image information.
[0050] A drive power supply for emitting the organic light
emitting layer 12 of the organic light emitting device 10 of a
pixel PX is applied to the first electrode 11 by the thin film
transistor TFT and a power supply having a pole opposite to
the driving power supply is applied to the second electrode
13. Inthis case, a hole and an electron injected into the organic
light emitting layer 12 combine with each other to form an
exciton and the organic light emitting device 10 is emitted
while the exciton transits to a ground state.

[0051] FIG. 3 is a cross sectional view of a non-pixel of a
non-display area illustrated in FIG. 1.

[0052] Referring to FIG. 3, a non-display pixel NPX is
formed on a substrate 111 of a non-display area NDA. A
buffer layer 112 may be formed on the substrate 111 and a
gate insulating layer 113 may be formed on the buffer layer
112. An interlayer insulating layer 114 may be formed on the
gate insulating layer 113 and a protection layer 115 may be
formed on the interlayer insulating layer 114.

[0053] A pixel defining layer PDL defining non-pixels
NPX may be formed on the protection layer 115. The pixel
defining layer PDL includes an opening OP corresponding to
the non-pixel NPX. An organic layer 14 may be formed on the
protection layer 115 in the opening OP corresponding to the
non-pixel NPX. The organic layer 14 of the non-pixel NPX
may be formed of the same material as the organic light
emitting layer 12 of the pixel PX.

[0054] The non-pixel NPX does not receive a drive voltage
for emitting the organic layer 14. Thus, the non-pixel NPX is
not driven.

[0055] FIG. 4A is a drawing an atmospheric state of upper
portions of pixels when non-pixels are not formed on a non-
display area.
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[0056] In FIG. 4A, an atmospheric state of upper portions
of pixels of an arbitrary row is illustrated as an illustration. For
convenience of description, in FIG. 4A, only the protection
layer 115, the pixel defining layer PDL, the organic light
emitting layer 12 and solvent particles SOL evaporated from
an ink forming the organic light emitting layer 12 are illus-
trated.

[0057] Referring to FIG. 4A, since an organic layer is not
formed on the non-display area NDA, a solvent particle SOL
being evaporated form the non-display area NDA does not
exist. Solvent particles SOL being evaporated from an ink
filling an opening OP of a first pixel PX1 adjacent to an
interface of the display area DA may move to an adjacent
non-display area NDA. In this case, the density of solvent in
the atmosphere of an upper portion of the first pixel PX1
becomes low and the number of solvent particles SOL being
evaporated from the ink may be increased. Thus, a drying
speed of the ink filling the opening OP of the first pixel PX1
adjacent to the interface of the display area DA may become
fast.

[0058] Thedensity of solvent in the atmosphere of an upper
portion of the first pixel PX1 is a state that is not saturated.
Solvent particles SOL being evaporated from an ink filling an
opening OP of a second pixel PX2 adjacent to the first pixel
PX1 may move to the first pixel PX1. However, since the
evaporated solvent particles SOL exist in an atmosphere of an
upper portion of the first pixel PX1, solvent particles less than
the number of the solvent particles SOL moving from the
atmosphere of the upper portion of the first pixel PX1 to the
adjacent non-display area NDA may move from an atmo-
sphere of an upper portion of the second pixel PX2 to the
atmosphere of the upper portion of the first pixel PX1. In this
case, the density of solvent in the atmosphere of the upper
portion of the second pixel PX2 may be higher than the
density of solvent in the atmosphere of the upper portion of
the first pixel PX1.

[0059] Referring to the atmospheric state, the density of
solvent in the atmosphere of an upper portion of a third pixel
PX3 may be higher than the density of solvent in the atmo-
sphere of an upper portion of the second pixel PX2. Gener-
ally, particles being evaporated may be saturated in an atmo-
sphere. That is, particles being evaporated reach a saturation
state that the density of solvent increases, and then does not
increase any more.

[0060] As approaching the center of the display area DA
from an interface of the display area DA, the density of
solvent in the atmosphere of upper portions of pixels PX
becomes high and may be saturated in a predetermined area.
As illustrated in FIG. 4A, the density of solvent may be
saturated from an atmospheric area SA of an upper portion of
a fourth pixel PX4. Thus, drying speeds of inks in the pixels
PX existing from the fourth pixel PX4 to the center of the
display area DA may be identical to one another. However,
drying speeds of inks in the first through third pixels PX1-
PX3 may be different from the drying speeds of inks in the
pixels PX existing from the fourth pixel PX4 to the center of
the display area DA.

[0061] As described above, due to a deviation of drying
speeds of inks filling the openings OP, a thickness deviation of
the organic light emitting layer may occur. A thickness devia-
tion between the organic light emitting layer 12 of the first
pixel PX1 and the organic light emitting layers 12 of pixels
PX existing from the fourth pixel PX4 to the center of the
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display area DA may be greatest. If a thickness deviation of
the organic light emitting layers 12 is great, a brightness
deviation may occur.

[0062] FIG. 4B is a drawing an atmospheric state of upper
portions of pixels and non-pixels when non-pixels are formed
on a non-display area.

[0063] InFIG. 4B, an atmospheric state of upper portions
of pixels and non-pixels of an arbitrary row is illustrated as an
illustration. For convenience of description, in FIG. 4B, only
the protection layer 115, the pixel defining layer PDL, the
organic light emitting layer 12, the organic layer 14 and
solvent particles SOL evaporated from an ink forming the
organic light emitting layer 12 and the organic layer 14 are
illustrated.

[0064] Referring to FIG. 4B, the organic light emitting
layers 12 of the pixels PX and the organic layers 14 of the
non-pixels NPX may be concurrently formed of the same
material and by the same method. As an illustration, the
organic light emitting layers 12 of the pixels PX and the
organic layers 14 of the non-pixels NPX may be concurrently
formed by an inkjet printing method.

[0065] Openings OP are filled with an ink by the inkjet
printing method, and then solvent is evaporated to form the
organic light emitting layers 12 and the organic layers 14.
[0066] The non-pixels NPX of the display area NDA
include three non-pixels NPX1-NPX3. Solvent particles SOL
being evaporated from an ink filling an opening OP of the first
non-pixel NPX1 may move to a left area in which non-pixels
are not formed. In this case, the density of solvent in an
atmosphere of an upper portion of the first non-pixel NPX 1
becomes low and the number of solvent particles SOL may be
increased. Thus, a drying speed of the ink filling the opening
OP of the first non-pixel NPX 1 may be increased.

[0067] The density of solvent in an atmosphere of an upper
portion of the first non-pixel NPX1 is a state which is not
saturated. Solvent particles SOL being evaporated from an
ink filling an opening OP of the second non-pixel NPX2
adjacent to the first non-pixel NPX1 may move to the adjacent
first non-pixel NPX1. However, since the evaporated solvent
particles SOL exist in an atmosphere of an upper portion of
the first non-pixel NPX 1, solvent particles less than the
number of the solvent particles SOL moving from the atmo-
sphere of the upper portion of the first non-pixel NPX1 to the
left area may move from an atmosphere of an upper portion of
the second non-pixel NPX2 to the atmosphere of the upper
portion of the first non-pixel NPX1. In this case, the density of
solvent in the atmosphere of the upper portion of the second
non-pixel NPX2 may be higher than the density of solvent in
the atmosphere of the upper portion of the first non-pixel
NPX1.

[0068] Referring to the atmospheric state, the density of
solvent in the atmosphere of an upper portion of a third
non-pixel NPX3 may be higher than the density of solvent in
the atmosphere of the upper portion of the second non-pixel
NPX2. Generally, particles being evaporated may be satu-
rated in an atmosphere. That is, particles being evaporated
reach a saturation state that the density of solvent increases,
and then does not increase any more. Thus, as approaching an
interface of the display area DA from the non-display area
NDA, the density of solvent in the atmosphere becomes high.
[0069] The number of non-pixels NPX is set to the number
that the density of solvent in the atmosphere of an upper
portion of the pixel at an interface of the display area DA can
be saturated. As an illustration, as illustrated in FIG. 4B, the
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density of solvent in the atmosphere of upper portions of the
three non-pixels NPX1-NPX3 increases, and then the density
of solvent may be saturated from an atmospheric area of the
first pixel PX1 disposed at an interface of the display area DA.
That is, the density of solvent in the atmosphere of upper
portions of pixels PX of the display area DA may be saturated
by inks filling the openings OP corresponding to non-pixels
NPX.

[0070] Since the density of solvent in the atmosphere of
upper portions of the pixels PX of the display area DA is
saturated, the density of solvent in the atmosphere of upper
portions of pixels PX of the display area DA can become
uniform. In the case that the density of solvent in the atmo-
sphere of upper portions of the pixels PX of the display area
DA becomes uniform, a drying deviation of the inks filling
openings PX of the display area DA may be reduced. Thus, a
thickness deviation of the organic light emitting layers 12
may be reduced and a brightness deviation of the pixels PX
may be reduced.

[0071] Consequently, the organic light emitting display
device 100 in accordance with some embodiments of the
inventive concept can reduce a brightness deviation.

[0072] Although the non-pixels NPX of the non-display
area NDA include the three non-pixels NPX1-NPX3 as an
illustration, the number of the non-pixels NPX is not limited
thereto. In the case that the non-pixels NPX are not used, as a
size of the display panel 110 becomes large, a deviation
between the density of solvent in the atmosphere of an upper
portion of pixel PX that exists at an interface of the display
panel 110 and the density of solvent in the atmosphere of an
upper portion of pixel PX that exists at the center of the
display panel 110 may become great. Thus, as a size of the
display panel 110 becomes large, the number of non-pixels
NPX used to saturate the density of solvent in the atmosphere
of upper portions of pixels PX of the display area DA may be
increased.

[0073] FIGS.5A through 5D are drawings various embodi-
ments of non-pixels illustrated in FIG. 1. For convenience of
description, in FIGS. 5A through 5D, six non-pixels and four
pixels arranged in two rows and five columns are illustrated.
However, the number of the non-pixels and the pixels is not
limited thereto and the number of the non-pixels may be the
same as the number of the pixels.

[0074] Referring to FIGS. 5A through 5D, if the non-pixels
NPX can saturate the density of solvent in the atmosphere of
upper portions of the pixels PX of the display area DA, the
non-pixels NPX can be formed in various forms.

[0075] For example, as illustrated in FIG. 5A, sizes of the
non-pixels NPX may be substantially the same as sizes of the
pixels PX. Also, distances D1 between the non-pixels NPX
may be substantially the same as first distances D1 between
the pixels PX.

[0076] As illustrated in FIG. 5B, sizes of the non-pixels
NPX may be substantially the same as sizes of the pixels PX.
A second distance D2 and a third distance D3 between the
non-pixels NPX may be smaller than the first distance D1
between the pixels PX. The second and third distances D2 and
D3 of the non-pixels NPX may be smaller with the distance
from an interface of the display area DA. For instance, the
third distance D3 may be smaller than the second distance D2.
[0077] As illustrated in FIG. 5C, sizes of the non-pixels
NPX may be larger than sizes of the pixels PX. Distances D1
between the non-pixels NPX may be substantially the same as
first distances D1 between the pixels PX.
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[0078] As illustrated in FIG. 5D, sizes of the non-pixels
NPX may be larger than sizes of the pixels PX and the sizes of
the non-pixels NPX may be larger with the distance from an
interface of the display area DA. A second distance D2 and a
third distance D3 between the non-pixels NPX may be
smaller than the first distance D1 between the pixels PX. The
second and third distances D2 and D3 of the non-pixels NPX
may be smaller with the distance from an interface of the
display area DA. For instance, the third distance D3 may be
smaller than the second distance D2.

[0079] At least one of the disclosed embodiments can
reduce a brightness deviation of an organic light emitting
display device.

[0080] Although a few embodiments of the present general
inventive concept have been shown and described, it will be
appreciated by those skilled in the art that changes may be
made in these embodiments without departing from the prin-
ciples and spirit of the general inventive concept, the scope of
which is defined in the appended claims and their equivalents.
Therefore, the above-disclosed subject matter is to be consid-
ered illustrative, and not restrictive.

What is claimed is:

1. An organic light emitting display device comprising:

adisplay panel comprising adisplay area and a non-display
area, wherein the display comprises a plurality of pixels
configured to display an image, and wherein the non-
display area is formed in a peripheral area of the display
area and comprises a plurality of non-pixels,

wherein the display panel further comprises:

a substrate in which the pixels and the non-pixels are
formed;

a pixel defining layer including a plurality of openings
corresponding to the pixels and the non-pixels, wherein
the pixel defining layer is formed on the substrate;

a plurality of organic light emitting devices formed in the
openings corresponding to the pixels and configured to
generate a light in response to corresponding drive volt-
ages; and

a plurality of organic layers formed in the openings corre-
sponding to the non-pixels,

wherein the organic layers do not receive the drive volt-
ages.

2. The organic light emitting display device of claim 1,
wherein the non-display area further comprises a protection
layer formed on the substrate, wherein the pixel defining layer
is formed on the protection layer, and wherein the organic
layers are formed on the protection layer in the openings
corresponding to the non-pixels.

3. The organic light emitting display device of claim 1,
wherein the display area further comprises:

a plurality of thin film transistors configured to apply the
corresponding drive voltages to the organic light emit-
ting devices of the pixels, respectively, wherein the thin
film transistors are formed on the substrate; and

a protection layer formed on the substrate to cover the thin
film transistor.

4. The organic light emitting display device of claim 3,
wherein each of the thin film transistors is electrically con-
nected to the respective organic light emitting device through
a contact hole.

5. The organic light emitting display device of claim 4,
wherein each of the organic light emitting devices comprises:

a first electrode electrically connected to the thin film tran-
sistor through the contact hole;
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an organic light emitting layer formed on the first elec-

trode; and

a second electrode formed on the organic light emitting

layer,

wherein a predetermined area of the first electrode is

exposed by the opening and wherein the organic light
emitting layer is formed on the first electrode in the
opening.

6. The organic light emitting display device of claim 5,
wherein the organic layers and the organic light emitting
layers are formed of the same material.

7. The organic light emitting display device of claim 1,
wherein the pixel defining layer is formed of an organic
insulating layer.

8. The organic light emitting display device of claim 1,
wherein the pixel defining layer is formed to have a multilayer
structure of an inorganic insulating layer and an organic insu-
lating layer.

9. The organic light emitting display device of claim 1,
wherein the sizes of the non-pixels are substantially the same
as the sizes of the pixels and wherein the distances between
the non-pixels are substantially the same as the distances
between the pixels.
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10. The organic light emitting display device of claim 1,
wherein the sizes of the non-pixels are substantially the same
as the sizes of the pixels, wherein distances between the
non-pixels are less than the distances between the pixels, and
wherein the distances between the non-pixels become less as
the non-pixels are located farther from an interface of the
display area.

11. The organic light emitting display device of claim 1,
wherein the sizes of the non-pixels are greater than the sizes
of the pixels and wherein the distances between the non-
pixels are substantially the same as the distances between the
pixels.

12. The organic light emitting display device of claim 1,
wherein the sizes of the non-pixels are greater than the sizes
of the pixels, wherein the sizes of the non-pixels are greater
than the distance from an interface of the display area,
wherein the distances between the non-pixels are less than the
distances between the pixels, and wherein the distances
between the non-pixels become less as the non-pixels are
located farther from an interface of the display area.

* ok %k
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