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ORGANIC LIGHT-EMITTING DISPLAY
DEVICE AND METHOD OF
MANUFACTURING THE SAME

[0001] This application claims priority from Korean Patent
Application No. 10-2011-0000269 filed on Jan. 3, 2011 in the
Korean Intellectual Property Office, the disclosure of which is
incorporated herein by reference in its entirety.

BACKGROUND

[0002] 1.Field

[0003] The present disclosure relates to an organic light-
emitting display device and a method of manufacturing the
same, and more particularly, to an organic light-emitting dis-
play device which is not damaged by outgassing generated in
a planarization film.

[0004] 2. Description of the Related Technology

[0005] The rapid development of the information and tech-
nology (IT) industry is dramatically increasing the use of
display devices. Recently, there have been demands for dis-
play devices that are lightweight and thin, consume low
power and provide high resolution. To meet these demands,
liquid crystal displays or organic light-emitting displays
using organic light-emitting characteristics are being devel-
oped.

[0006] Organic light-emitting displays, which are next-
generation display devices having self light-emitting charac-
teristic, have better characteristics than liquid crystal displays
in terms of viewing angle, contrast, response speed and power
consumption, and can be manufactured to be thin and light-
weight since a backlight is not required.

[0007] An organic light-emitting display includes a sub-
strate having a display region and a non-display region and a
container or another substrate which is placed to face the
substrate for encapsulation and attached to the substrate by a
sealant such as epoxy. In the display region of the substrate, a
plurality of organic light-emitting diodes (OLEDs) are con-
nected in a matrix pattern between scan lines and data lines to
form pixels. In the non-display region, the scan lines and the
data lines extending from the scan lines and the data lines of
the display region, power source supply lines for operating
the OLEDs, and a scan driver and a data driver for processing
signals received from an external source via input pads and
providing the processed signals to the scan lines and the data
lines are formed.

[0008] An organic light-emitting display is manufactured
by forming a semiconductor layer, agate electrode and a
source/drain electrode on a substrate, forming a planarization
film on the resultant structure to planarize the substrate, form-
ing a pixel defining layer, which defines a pixel region, on the
planarization film, and forming an organic light-emitting
layer on the pixel defining layer.

[0009] The organic light-emitting layer may be formed
using a nozzle printing method. In the nozzle printing
method, a micro nozzle forms an organic light-emitting layer
by spraying an organic light-emitting material as it passes
over a pixel region. After nozzle printing, a baking process is
performed. Here, the baking process may be performed sev-
eral times.

[0010] During the baking process, outgassing may be gen-
erated in the planarization film that is made of an organic
material. However, since the pixel defining layer made of an
inorganic material is disposed on the planarization film, the
outgassing cannot be released from the planarization film.

Jan. 1, 2015

The trapped outgassing may inflate inside the planarization
film or may deform the planarization film, thereby deforming
the pixel defining layer and an electrode. The deformed pixel
defining layer and the deformed electrode may cause defects.

SUMMARY

[0011] Aspects of the present invention provide an organic
light-emitting display device, in which the deformation of a
planarization film and a pixel defining layer is avoided by
releasing outgassing generated in a planarization film during
a baking process that accompanies a nozzle printing process
from the planarization film and which has a low defect rate
caused by outgassing, and a method of manufacturing the
organic light-emitting display device.

[0012] However, aspects of the present invention are not
restricted to the one set forth herein. The above and other
aspects of the present invention will become more apparent to
one of ordinary skill in the art to which the present invention
pertains by referencing the detailed description given below.
[0013] According to an aspect of the present invention,
there is provided an organic light-emitting display device
including: a substrate including a transistor region; and a
thin-film transistor formed on the transistor region of the
substrate and having a planarization film which is disposed on
a source/drain electrode and a pixel defining layer which
includes an aperture exposing a portion of a first electrode
electrically connected to the source/drain electrode and defin-
ing a pixel region, wherein an outgassing hole is formed in a
region of the pixel defining layer other than the aperture to
expose the planarization film.

[0014] According to another aspect of the present inven-
tion, there is provided an organic light-emitting display
device including: a substrate including a transistor region;
and a thin-film transistor formed on the transistor region of
the substrate and having a planarization film which is dis-
posed on a source/drain electrode and a pixel defining layer
which includes an aperture exposing a portion of a first elec-
trode electrically connected to the source/drain electrode and
defining a pixel region, wherein an outgassing hole is formed
in a region of the pixel defining layer other than the aperture
to expose the planarization film, and an organic passivation
film is formed on the outgassing hole to cover edges of the
outgassing hole.

[0015] According to another aspect of the present inven-
tion, there is provided a method of manufacturing an organic
light-emitting display device. The method includes: forming
a planarization film on a transistor region of a substrate;
forming a first electrode, which is electrically connected to a
source/drain electrode, on the planarization film; providing a
pixel defining layer which includes an aperture exposing a
portion of the first electrode to define the pixel region; form-
ing an outgassing hole in a region of the pixel defining layer
other than the aperture to expose the planarization film; and
forming an organic light-emitting layer on the first electrode
of the pixel region by using anozzle printing process, wherein
outgassing generated by the planarization film in the forming
of the organic light-emitting layer is released from the pla-
narization film through the outgassing hole.

[0016] According to another aspect of the present inven-
tion, there is provided a method of manufacturing an organic
light-emitting display device. The method includes: forming
a planarization film on a transistor region of a substrate;
forming a first electrode, which is electrically connected to a
source/drain electrode, on the planarization film; providing a
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pixel defining layer which includes an aperture exposing a
portion of the first electrode to define the pixel region; form-
ing an outgassing hole in a region of the pixel defining layer
other than the aperture to expose the planarization film; form-
ing an organic passivation film on the outgassing hole to cover
edges of the outgassing hole; and forming an organic light-
emitting layer on the first electrode of the pixel region by
using a nozzle printing process, wherein outgassing genet-
ated by the planarization film in the forming of the organic
light-emitting layer is released from the planarization film
through the organic passivation film and the outgassing hole.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] The above and other aspects and features of the
present invention will become more apparent by describing in
detail embodiments thereof with reference to the attached
drawings, in which:

[0018] FIG. 11is a cross-sectional view of an organic light-
emitting display device according to an embodiment of the
present invention;

[0019] FIG. 2 is a plan view of the organic light-emitting
display device shown in FIG. 1;

[0020] FIG. 3 isadiagram illustrating a process of forming
an organic light-emitting layer in the organic light-emitting
display device of FIG. 2 by using a nozzle printing method,
[0021] FIGS. 4 through 12 are views sequentially illustrat-
ing a method of manufacturing an organic light-emitting dis-
play device according to an embodiment of the present inven-
tion;

[0022] FIG. 13 is a partial cross-sectional view of an
organic light-emitting display device according to another
embodiment of the present invention;

[0023] FIG. 14 is a cross-sectional view of an organic pas-
sivation film formed in the organic light-emitting display
device of FIG. 13;

[0024] FIG. 15 is a plan view of the organic light-emitting
display device shown in FIG. 13; and

[0025] FIGS.16 and 17 are views sequentially illustrating a
method of manufacturing an organic light-emitting display
device according to another embodiment of the present inven-
tion.

DETAILED DESCRIPTION OF EMBODIMENTS

[0026] Advantages and features of the present invention
and methods of accomplishing the same may be understood
more readily by reference to the following detailed descrip-
tion of embodiments and the accompanying drawings. The
present invention may, however, be embodied in many differ-
ent forms and should not be construed as being limited to the
embodiments set forth herein. Rather, these embodiments are
provided so that this disclosure will be thorough and complete
and will fully convey the concept of the invention to those
skilled in the art, and the present invention will only be
defined by the appended claims. In the drawings, sizes and
relative sizes of layers and regions may be exaggerated for
clarity.

[0027] It will be understood that when an element or layer
is referred to as being “on” another element or layer, the
element or layer can be directly on another element or layer or
intervening elements or layers may also be present. In con-
trast, when an element is referred to as being “directly on”
another element or layer, there are no intervening elements or
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layers present. As used herein, the term “and/or” includes any
and all combinations of one or more of the associated listed
items.

[0028] Spatially relative terms, such as “below”,
“beneath”, “lower”, “above”, “upper”, and the like, may be
used herein for ease of description to describe one element or
feature’s relationship to another element(s) or feature(s) as
illustrated in the figures. It will be understood that the spa-
tially relative terms are intended to encompass different ori-
entations of the device in use or operation, in addition to the
orientation depicted in the figures.

[0029] Embodiments of the invention are described herein
with reference to plan and cross-section illustrations that are
schematic illustrations of embodiments of the invention. As
such, variations from the shapes of the illustrations as a result,
for example, of manufacturing techniques and/or tolerances,
are to be expected. Thus, embodiments of the invention
should not be construed as limited to the particular shapes of
regions illustrated herein but are to include deviations in
shapes that result, for example, from manufacturing. Thus,
the regions illustrated in the figures are schematic in nature
and their shapes are not intended to illustrate the actual shape
of a region of a device and are not intended to limit the scope
of the invention.

[0030] Hereinafter, embodiments of the present invention
will be described in further detail with reference to the accom-
panying drawings.

[0031] Anembodiment of the present invention will now be
described with reference to FIGS. 1 through 3. FIG. 1 is a
cross-sectional view of an organic light-emitting display
device according to an embodiment of the present invention.
FIG. 2 is a plan view of the organic light-emitting display
device shown in FIG. 1. FIG. 3 is a diagram illustrating a
process of forming an organic light-emitting layer in the
organic light-emitting display device of FIG. 2 by using a
nozzle printing method.

[0032] The organic light-emitting display device according
to an embodiment of the present invention includes a sub-
strate 10, a buffer layer 12 which is disposed on the substrate
10, a semiconductor layer 14 which is disposed on the buffer
layer 12 of a transistor region of the substrate 10, a gate
electrode 18 which is insulated from the semiconductor layer
14, a gate insulating film 16 which insulates the semiconduc-
tor layer 14 from the gate electrode 18, a source/drain elec-
trode 22 which is insulated from the gate electrode 18 and is
electrically connected to the semiconductor layer 14 by a
contact hole, a planarization film 26 which is disposed on the
source/drain electrode 22, a first electrode 28 which is dis-
posed on the planarization film 26 and is electrically con-
nected to the source/drain electrode 22, and a pixel defining
layer 30 which is formed on the first electrode 28 and includes
an aperture 32 exposing a portion of the first electrode 28 to
define a pixel region. In a region of the pixel defining layer 30
other than the aperture 32, an outgassing hole 34 is formed to
expose the planarization film 26.

[0033] The substrate 10 may be made of a transparent glass
material containing SiO, as a main component. However, the
material that forms the substrate 10 is not limited to the
transparent glass material. The substrate 10 may also be made
of a transparent plastic material that may be an insulating
organic material selected from the group consisting of poly-
ethersulphone (PES), polyacrylate (PAR), polyetherimide
(PED), polyethylene napthalate (PEN), polyethylene tereph-
thalate (PET), polyphenylene sulfide (PPS), polyallylate,
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polyimide, polycarbonate (PC), cellulose triacetate (TAC),
and cellulose acetate propionate (CAP).

[0034] In a case where the organic light-emitting display
device is a bottom emission organic light-emitting display
device in which an image is realized toward the substrate 10,
the substrate 10 should be made of a transparent material.
However, in a case where the organic light-emitting display
device is a top emission organic light-emitting display device
in which an image is realized away from the substrate 10, the
substrate 10 may not necessarily be made of a transparent
material. In this case, the substrate 10 may be made of metal.
When the substrate 10 is made of metal, the substrate 10 may
include at least one material selected from the group consist-
ing of carbon, iron, chrome, manganese, nickel, titanium,
molybdenum, and stainless steel (SUS). However, the mate-
rial that forms the substrate 10 is not limited to the above
materials. The substrate 10 may also be made of metal foil.
[0035] The buffer layer 12 may further be formed on the
substrate 10 to planarize the substrate 10 and prevent penetra-
tion of impurities into the substrate 10. The buffer layer 12
may be a single layer of SiOx, SiNx or SiO2ZNx, or a multi-
layer of these materials.

[0036] The semiconductor layer 14 is formed on the buffer
layer 12. The semiconductor layer 14 may be made of silicon
(8i), i.e., amorphous silicon (a-Si). Alternatively, the semi-
conductor layer 14 may be made of polycrystalline silicon
(p-Si). Otherwise, the semiconductor layer 14 may be made
of, but is not limited to, Ge, GaP, GaAs, or AlAs. The semi-
conductor layer 14 may be a silicon semiconductor layer
formed by lightly diffused n-type impurities of a silicon-on-
insulator (SOI) substrate. Alternatively, the semiconductor
layer 14 may be formed by doping a portion of amorphous
silicon with P-type or N-type impurities.

[0037] The gate insulating film 16 is disposed on the semi-
conductor layer 14 to cover the semiconductor layer 14 and
insulates the semiconductor layer 14 and the gate electrode 18
from each other. Like the buffer layer 12, the gate insulating
film 16 may be a single layer of Si02, SiNx or SiO2Nx, or a
multilayer of these materials. The gate insulating film 16 may
be made of the same material as the buffer layer 12 or of a
different material from that of the buffer layer 12.

[0038] The gate electrode 18 is formed on the gate insulat-
ing film 16. The gate electrode 18 transmits a gate signal to
control the light-emitting operation of each pixel. The gate
electrode 18 may be a single layer of an Al alloy, such as Al,
Cr—Al, Mo—Al or Al—Nd, or a multilayer of a Cr or Mo
alloy and an Al alloy stacked on the Cr or Mo alloy.

[0039] An interlayer insulating film 20 is formed on the
gate electrode 18. The interlayer insulating film 20 electri-
cally insulates the gate electrode 18 from the source/drain
electrode 22. Like the bufferlayer 12, the interlayer insulating
film 20 may be a single layer of SiO2, SiNx or SiO2Nx, or a
multilayer of these materials.

[0040] Thesource/drain electrode 22 is formed on the inter-
layer insulating film 20 and is electrically connected to the
semiconductor layer 14. The source/drain electrode 22 may
be made of any one material selected from Mo, Cr, W, MoW,
Al, AI—Nd, Ti, TiN, Cu, a Mo alloy, an Al alloy, and a Cu
alloy. The source/drain electrode 22 is electrically connected
to the first electrode 28 by the semiconductor layer 14 via a
contact hole and thus applies a voltage to the first electrode
28.

[0041] An additional insulating film 24 may be provided on
the source/drain electrode 22, and the planarization film 26 is
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provided on the insulating film 24 to planarize the substrate
10. When a panel is manufactured using the nozzle printing
method, it is important to ensure the flatness of the substrate
10. Therefore, the planarization film 26 is used to maintain the
flatness of the substrate 10 at a predetermined level. The
planarization film 26 may be made of an organic acrylic
material.

[0042] The first electrode 28 is disposed on the planariza-
tion film 26 and is electrically connected to the source/drain
electrode 22. The first electrode 28 and the source/drain elec-
trode 22 may be connected to each other by a contact hole that
penetrates the insulating film 24 and the planarization film 26.
Therefore, as described above, a driving voltage may be
applied from the source/drain electrode 22 to the first elec-
trode 28.

[0043] The first electrode 28 may be made of one or more
transparent conductive materials selected from indium tin
oxide (ITO), indium zinc oxide (IZQ), carbon nanotubes, a
conductive polymer, and nanowires. That is, the first elec-
trode 28 may be made of a mixture of one or more of the
transparent conductive materials.

[0044] The pixel defining layer 30 defining the pixel region
may be formed on the first electrode 28. The pixel defining
layer 30 is formed on the entire surface of the substrate 10 to
cover the planarization film 26. The aperture 32 exposing a
portion of the first electrode 28 is formed in the pixel defining
layer 30 to define the pixel region. The pixel defining layer 30
may be a single layer of an inorganic material, such as Si02,
SiNx or SiO2Nx, or may be a multilayer of these materials.

[0045] Since the planarization film 26 is made of an organic
material as described above, outgassing may be generated
during a baking process that accompanies a nozzle printing
process. However, the pixel defining layer 30 formed on the
planarization film 26 prevents the outgassing from being
released from the planarization film 26.

[0046] To allow the outgassing generated during the baking
process to be released from the planarization film 26, the
outgassing hole 34 is formed in the pixel defining layer 30
according to an embodiment. The outgassing hole 43 may be
formed in a plurality. Here, the outgassing holes 34 may be
arranged at predetermined intervals along a direction that is
parallel to at least a surface of the pixel region.

[0047] That is, as shown in FIG. 2, when the aperture 32 is
rectangular, the pixel region defined by the rectangular aper-
ture 32 may also be rectangular. In this case, a plurality of
outgassing holes 34 may be formed along at least one edge (in
a vertical direction in FIG. 2) of the pixel region.

[0048] As described above, the outgassing hole 34 formed
in the pixel defining layer 30 to expose an upper surface ofthe
planarization film 26 allows outgassing generated by the
organic planarization film 26 during a baking process to be
released from the planarization film 26. Accordingly, the
internal pressure of the planarization film 26 can be reduced,
and a corresponding pixel can be prevented from being defec-
tive due to the lifting off from the planarization film 26 by the
first electrode 28 or the pixel defining layer 30.

[0049] Referring to FIG. 3, when an organic light-emitting
layer 36 is formed on the portion of the first electrode 28,
which is exposed by the aperture 32, using the nozzle printing
method, a nozzle sprays an organic light-emitting material
while shuttling along a direction indicated by arrows. If the
outgassing hole 34 is formed on a path along which the nozzle
moves, it may affect the thickness uniformity of the organic
light-emitting layer 36 being printed. Therefore, the outgas-
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sing hole 34 may be formed in a region other than the path
along which the nozzle moves during nozzle printing.
[0050] The organic light-emitting display device according
to an embodiment may further include the organic light-
emitting layer 36 formed on the first electrode 28 of the pixel
region by nozzle printing and a second electrode 38 formed
on the organic light-emitting layer 36.

[0051] Hereinafter, a method of manufacturing an organic
light-emitting display device according to an embodiment of
the present invention will be described with reference to
FIGS. 4 through 12. FIGS. 4 through 12 are views sequen-
tially illustrating a method of manufacturing an organic light-
emitting display device according to an embodiment of the
present invention.

[0052] Themethod of manufacturing an organic light-emit-
ting display device according to an embodiment includes
forming a buffer layer on a substrate, forming a semiconduc-
tor layer on the buffer layer of a transistor region of the
substrate, forming a gate electrode film on the semiconductor
layer, forming a gate electrode on the gate insulating film,
forming a source/drain electrode which is insulated from the
gate electrode and is electrically connected to the semicon-
ductor layer by a contact hole, forming a planarization film on
the source/drain electrode, forming a first electrode, which is
electrically connected to the source/drain electrode, on the
planarization film, providing a pixel defining layer which
includes an aperture exposing a portion of the first electrode
to define a pixel region, forming an outgassing hole in a
region of the pixel defining layer other than the aperture to
expose the planarization film, and forming an organic light-
emitting layer on the first electrode of the pixel region by
using a nozzle printing method. Outgassing generated by the
planarization film in the forming of the organic light-emitting
layer is released from the planarization film through the out-
gassing hole.

[0053] Referring to FIG. 4, a substrate 10 is provided, and
abuffer layer 12 is formed on the substrate 10. A pixel region
and a transistor region can be defined arbitrarily. The pixel
region is a region which actually generates light due to an
organic light-emitting layer formed therein. The transistor
region is a region in which a thin-film transistor (TFT) includ-
ing a gate electrode, a source/drain electrode, and a semicon-
ductor layer is formed to apply a driving voltage to the organic
light-emitting layer of the pixel region. The types of the
substrate 10 that can be used are as described above. The
buffer layer 12 is formed on the substrate 10 to planarize the
substrate 10 and prevent penetration of impurities into the
substrate 10.

[0054] Referring to FIG. 5, a semiconductor layer 14 is
formed on the buffer layer 12, and a gate insulating film 16 is
formed on the semiconductor layer 14. As described above,
the semiconductor layer 14 is formed in the transistor region
in order to constitute a TFT.

[0055] Referring to FIG. 6, a gate electrode 18 electrically
insulated from the semiconductor layer 14 is formed on the
gate insulating film 16. As described above, the gate electrode
18 may be a single metal layer or a stack of a plurality of metal
layers.

[0056] Referring to FIG. 7, an interlayer insulating film 20
is formed on the gate electrode 18. The interlayer insulating
film 20 electrically insulates the gate electrode 18 from a
source/drain electrode 22. The interlayer insulating film 20
may be formed on the entire surface of the substrate 10. Then,
the interlayer insulating film 20 in a region other than the
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transistor region may be removed. In addition, a contact hole
is formed to connect the source/drain electrode 22 to the
semiconductor layer 14.

[0057] Referring to FIG. 8, the source/drain electrode 22 is
formed to be electrically connected to the semiconductor
layer 14, and an additional insulating film 24 may further be
provided on the source/drain electrode 22. Accordingly, a
TFT including the semiconductor layer 14, the gate electrode
18, and the source/drain electrode 22 is completed.

[0058] Referring to FIG. 9, a planarization film 26 is
formed on the entire surface of the substrate 10. As described
above, the planarization film 26 may be made of one or more
organic acrylic materials and improves the flatness of the
substrate 10. A contact hole is formed at a location, which
corresponds to the source/drain electrode 22, in the planariza-
tion film 26, and a first electrode 28 connected to the source/
drain electrode 22 by the contact hole is formed. An end of the
first electrode 28 is formed in the transistor region, and the
other end of the first electrode 28 is formed in the pixel region.

[0059] Referring to FIG. 10, a pixel defining layer 30 is
formed on the first electrode 28. The pixel defining layer 30 is
made ofan inorganic material. An aperture 32 exposing partly
or entirely the first electrode 28 is formed in the pixel defining
layer 30 to define the pixel region.

[0060] Referring to FIG. 11, an outgassing hole 34 expos-
ing the planarization film 26 is formed in part of the pixel
defining layer 30. As described above, the outgassing hole 34
may be formed in a plurality. Here, the outgassing holes 34
may be arranged at predetermined intervals along a direction
that is parallel to at least one surface of the pixel region.

[0061] The outgassing hole 34 may be formed in the pixel
defining layer 30 using various etching methods such as dry
etching.

[0062] The outgassing hole 34 formed in the pixel defining
layer 30 may have sharp edges as shown in the drawing. In
particular, when dry etching is used to form the outgassing
hole 34, the edges of the outgassing hole 34 may be sharp.
Thus, a second electrode 38 formed on the outgassing hole 34
is highly likely to short-circuit or be damaged by the sharp
edges of the outgassing hole 34. For this reason, after the
outgassing hole 34 is formed, a process of rounding the edges
of the outgassing hole 34 may be additionally performed. The
rounding of the edges of the outgassing hole 34 can be
achieved by an additional etching process.

[0063] Referring to FIG. 12, an organic light-emitting layer
36 is provided on a portion of the first electrode 28 exposed by
the aperture 32, and the second electrode 38 is formed on the
organic light-emitting layer 36. As described above, the
organic light-emitting layer 36 may be formed using the
nozzle printing method. The organic light-emitting layer 36
provided between the first electrode 28 and the second elec-
trode 38 emits light, thereby displaying desired image infor-
mation.

[0064] When the organic light-emitting layer 36 is formed
using the nozzle printing method, a baking process is repeat-
edly performed to remove a solvent and the like. Accordingly,
outgassing is generated in the planarization film 26. Here,
since the organic light-emitting display device manufactured
using the method of manufacturing an organic light-emitting
display device according to an embodiment includes the out-
gassing hole 34, the outgassing generated in the planarization
film 26 can be released from the planarization film 26 through
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the outgassing hole 34, and thus deforming or damaging the
planarization film 26 or a film stacked on the planarization
film 26 can be minimized.

[0065] Inaddition, since the outgassing hole 34 is formed in
aregion other than a path along which a nozzle moves during
nozzle printing, it does not affect the nozzle printing process
of the organic light-emitting layer 36.

[0066] Hereinafter, an organic light-emitting display
device according to another embodiment of the present inven-
tion will be described with reference to FIGS. 13 through 15.
FIG. 13 is a partial cross-sectional view of an organic light-
emitting display device according to another embodiment of
the present invention. FIG. 14 is a cross-sectional view of an
organic passivation film 40 formed in the organic light-emit-
ting display device of FIG. 13.

[0067] Theorganic light-emitting display device according
to an embodiment includes a substrate 10, a buffer layer 12
which is disposed on the substrate 10, a semiconductor layer
14 which is disposed on the buffer layer 12 of the transistor
region, a gate electrode 18 which is insulated from the semi-
conductor layer 14, a gate insulating film 16 which insulates
the semiconductor layer 14 from the gate electrode 18, a
source/drain electrode 22 which is insulated from the gate
electrode 18 and is electrically connected to the semiconduc-
tor layer 14 by a contact hole, a planarization film 26 which is
disposed on the source/drain electrode 22, a first electrode 28
which is disposed on the planarization film 26 and is electri-
cally connected to the source/drain electrode 22, and a pixel
defining layer 30 which is formed on the first electrode 28 and
includes an aperture 32 exposing a portion of the first elec-
trode 28 to define a pixel region. In a region of the pixel
defining layer 30 other than the aperture 32, an outgassing
hole 34 is formed to expose the planarization film 26. The
organic passivation film 40 is formed on the outgassing hole
34 to cover edges E of the outgassing hole 34.

[0068] The organic light-emitting display device according
to an embodiment has the same configuration as the organic
light-emitting display device according to the previous
embodiment, except that the organic passivation film 40 cov-
ering the edges E of the outgassing hole 34 is further provided
on the outgassing hole 34.

[0069] Referringto FIG. 13, when the outgassing hole 34 is
formed by dry etching, it has the edges E which may cause,
e.g., a second electrode 38 stacked on the outgassing hole 34
to short-circuit. Therefore, the edges E of the outgassing hole
34 may be rounded through an additional etching process.
Alternatively, in an embodiment of the present invention, the
organic passivation film 40 may further be formed to cover the
edges E of the outgassing hole 34, as shown in FIG. 14. The
organic passivation film 40 may be made of an organic mate-
rial such as DLL1000CR. Since the organic passivation film 40
covers sharp portions (such as the edges E) of the outgassing
hole 34, it can prevent the second electrode 38 from short-
circuiting. The organic passivation film 40 may be formed to
cover all or part of the outgassing hole 34. The organic pas-
sivation film 40 may have a curved surface without sharpen
edges.

[0070] Referring to FIG. 15, like the planarization film 26,
the organic passivation film 40 is made of an organic material.
Therefore, even when the organic passivation film 40 covers
the whole of the outgassing hole 34, it allows outgassing
generated in the planarization film 26 to be released from the
planarization film 26, unlike the pixel defining layer 30.
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[0071] Hereinafter, a method of manufacturing an organic
light-emitting display device according to another embodi-
ment of the present invention will be described with reference
to FIGS. 16 and 17. FIGS. 16 and 17 are views sequentially
illustrating a method of manufacturing an organic light-emit-
ting display device according to another embodiment of the
present invention.

[0072] Themethod of manufacturing an organic light-emit-
ting display device according to an embodiment includes
forming a buffer layer on a substrate, forming a semiconduc-
tor layer on the buffer layer of a transistor region of the
substrate, forming a gate electrode film on the semiconductor
layer, forming a gate electrode on the gate insulating film,
forming a source/drain electrode which is insulated from the
gate electrode and is electrically connected to the semicon-
ductor layer by a contact hole, forming a planarization film on
the source/drain electrode, forming a first electrode, which is
electrically connected to the source/drain electrode, on the
planarization film, providing a pixel defining layer which
includes an aperture exposing a portion of the first electrode
to define a pixel region, forming an outgassing hole in a
region of the pixel defining layer other than the aperture to
expose the planarization film, forming an organic passivation
film on the outgassing hole to cover edges of the outgassing
hole, and forming an organic light-emitting layer on the first
electrode of the pixel region by using a nozzle printing
method. Outgassing generated by the planarization film in the
forming of the organic light-emitting layer is released from
the planarization film through the organic passivation film
and the outgassing hole.

[0073] The other processes of the manufacturing method
according to an embodiment are the same as those of the
manufacturing method according to the foregoing embodi-
ments, except that forming the organic passivation film,
which covers the edges of the outgassing hole, on the outgas-
sing hole is further performed after the forming of the out-
gassing hole.

[0074] Referringto FIGS. 16 and 17, an organic passivation
film 40 may be made of an organic material such as
DL1000CR. Since the organic passivation film 40 covers
sharp portions (such as edges) of an outgassing hole 34, it can
prevent, for example, a second electrode 38 from short-cir-
cuiting. The organic passivation film 40 may cover partly or
entirely the outgassing hole 34. In addition, the organic pas-
sivation film 40 may have a curved surface without sharpen
edges. Therefore, the edges of the outgassing hole 34 can be
covered as indicated by reference character S.

[0075] As described above, like a planarization film 26, the
organic passivation film 40 is made of an organic material.
Therefore, even when the organic passivation film 40 covers
the whole of the outgassing hole 34, it allows outgassing
generated in the planarization film 26 to be released from the
planarization film 26, unlike a pixel defining layer 30.
[0076] While embodiments of the present invention has
been particularly shown and described, it will be understood
by those of ordinary skill in the art that various changes in
form and detail may be made therein without departing from
the spirit and scope of the present invention as defined by the
following claims. The embodiments should be considered in
a descriptive sense only and not for purposes of limitation.

1-15. (canceled)

16. A method of manufacturing an organic light-emitting
display device, the method comprising:
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forming a planarization film over a transistor region of a

substrate;
forming a first electrode, which is electrically connected to
a source/drain electrode, over the planarization film;

providing a pixel defining layer which comprises an aper-
ture exposing a portion of the first electrode to define a
pixel region;

forming at least one outgassing hole in a region of the pixel

defining layer other than the aperture to expose the pla-
narization film; and

forming an organic light-emitting layer over the first elec-

trode of the pixel region by using a nozzle printing
process,

wherein outgassing generated by the planarization film

during forming of the organic light-emitting layer is
released from the planarization film through the at least
one outgassing hole.

17. The method of claim 16, wherein the at least one
outgassing hole comprises a plurality of outgassing holes.

18. The method of claim 17, wherein the plurality of out-
gassing holes are arranged at predetermined intervals along a
direction that is parallel to at least one edge of the pixel
region.

19. The method of claim 16, wherein the forming of the at
least one outgassing hole further comprises rounding edges of
the outgassing hole.

20. The method of claim 16, wherein in the forming of the
outgassing hole, the outgassing hole is formed in a region
other than a path along which a nozzle moves during the
nozzle printing process.

21. A method of manufacturing an organic light-emitting
display device, the method comprising:

forming a planarization film over a transistor region of a

substrate;
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forming a first electrode, which is electrically connected to
a source/drain electrode, over the planarization film;

providing a pixel defining layer which comprises an aper-
ture exposing a portion of the first electrode to define a
pixel region;

forming at least one outgassing hole in a region of the pixel

defining layer other than the aperture to expose the pla-
narization film;
forming an organic passivation film on the outgassing hole
to cover edges of the at least one outgassing hole; and

forming an organic light-emitting layer over the first elec-
trode of the pixel region by using a nozzle printing
process,

wherein outgassing generated by the planarization film

during forming of the organic light-emitting layer is
released from the planarization film through the organic
passivation film and the at least one outgassing hole.

22. The method of claim 21, wherein the at least one
outgassing hole comprises a plurality of outgassing holes.

23. The method of claim 22, wherein the plurality of out-
gassing holes are arranged at predetermined intervals along a
direction that is parallel to at least one edge of the pixel
region.

24. The method of claim 21, wherein the forming of the at
least one outgassing hole further comprises rounding the
edges of the outgassing hole.

25. The method of claim 21, wherein in the forming of the
outgassing hole, the outgassing hole is formed in a region
other than a path along which a nozzle moves during the
nozzle printing process.

26. The method of claim 21, wherein the organic passiva-
tion film has a curved surface.
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