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(57) ABSTRACT

An organic light emitting display device comprises a first
substrate, an insulation layer having an inclined structure, a
first electrode, a pixel defining layer defining a luminescent
region and a non-luminescent region, an organic light emit-
ting structure, a second electrode and a second substrate.
Lateral portions of the first electrode, the second electrode
and/or the pixel defining layer may have an inclination angle
for preventing a total reflection of light generated from the
organic light emitting structure, so that the organic light emit-
ting display device may ensure a light efficiency substantially
larger than that of the conventional organic light emitting
display device by about at least 30 percent.
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METHODS OF FORMING INCLINED
STRUCTURES ON INSULATION LAYERS,
ORGANIC LIGHT EMITTING DISPLAY
DEVICES AND METHODS OF
MANUFACTURING ORGANIC LIGHT
EMITTING DISPLAY DEVICES

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to and the benefit of
Korean patent Application No. 10-2011-0063538, filed on
Jun. 29, 2011, and Korean patent Application No. 10-2012-
0059068, filed on, Jun. 1, 2012, the disclosures of which are
hereby incorporated by references herein in their entirety.

BACKGROUND
[0002] 1. Technical Field
[0003] Example embodiments of the invention relate to

methods of forming inclined structures on insulation layers,
organic light emitting display devices and methods of manu-
facturing organic light emitting display devices. More pat-
ticularly, example embodiments of the invention relate to
methods of forming inclined structures having desired incli-
nation angles on insulation layers, organic light emitting dis-
play devices including the insulation layers having the
inclined structures, and methods of manufacturing organic
light emitting display devices including the insulation layers
having the inclined structures.

[0004] 2. Description of the Related Art

[0005] In flat panel display devices, an organic light emit-
ting display (OLED) device may have various desired char-
acteristics such as a high response speed, a lower power
consumption and a wide viewing angle even though the
organic light emitting display device has a relatively small
size. Further, the organic light emitting display device may be
manufactured at a relatively low temperature with a simple
configuration, so the organic light emitting display device
may be noticed as a next generation display device.

[0006] The conventional organic light emitting display
device may have a configuration in which an anode and a
cathode may be successively disposed on an insulation layer
covering a thin film transistor (TFT) provided on a substrate,
and an organic light emitting layer may be disposed between
the anode and the cathode. However, in the conventional
organic light emitting display device, a light generated from
the organic light emitting layer may be totally reflected
between the two electrodes, such that the light efficiency of
the conventional organic light emitting display device may be
considerably reduced. For example, the conventional organic
light emitting display device may have an optical loss of about
30 percent because of the reflection of light among the anode,
the organic light emitting layer and the cathode. Considering
the optical loss of light, there is proposed an organic light
emitting display device including organic light emitting lay-
ers having different thicknesses in a red pixel, a green pixel
and a blue pixel so as to cause constructive interferences of a
red color of light, a green color of light and a blue color of
light. The organic light emitting display device including an
optical resonance structure may have an increased light effi-
ciency, however, such an organic light emitting display device
may have a poor side visibility because of a color shift phe-
nomenon caused by the optical resonance of light.
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SUMMARY

[0007] Aspects of embodiments are directed toward meth-
ods of forming inclined structures having desired inclination
angles on insulation layers.

[0008] Aspects of embodiments are directed toward
organic light emitting display devices including insulation
layers having inclined structures of desired inclination angles
to enhance light efficiencies thereof.

[0009] Aspects of embodiments are directed toward meth-
ods of manufacturing organic light emitting display devices
having improved light efficiencies using methods of forming
inclined structures having desired inclination angles on insu-
lation layers.

[0010] According to example embodiments, there is pro-
vided a method of forming an inclined structure of an insu-
lation layer. In the method of forming an inclined structure on
an insulation layer, a first recess may be formed on a first
insulation film. A second insulation film may be formed on
the first insulation film having the first recess, and a second
recess may be formed on the second insulation film. The
inclined structure may be formed from the first and the second
recesses by performing a reflow process on the first and the
second insulation films.

[0011] In example embodiments, each of the first and the
second insulation films may include an organic material, a
silicon compound, metal and/or metal oxide. For example,
each of the first and the second insulation films may include
photoresist, acryl-based polymer, polyimide-based polymer,
polyamide-based polymer, siloxane-based polymer, polymer
containing photosensitive acryl carboxyl group, novolak
resin, alkali-soluble resin, silicon oxide, silicon nitride, sili-
con oxynitride, silicon oxycarbide, silicon carbon nitride,
aluminum, magnesium, zinc, hafnium, zirconium, titanium,
tantalum, aluminum oxide, titanium oxide, tantalum oxide,
magnesium oxide, zinc oxide, hafhium oxide, zirconium
oxide, etc. These may be used alone or in a combination
thereof.

[0012] In example embodiments, each of the first and the
second recesses may be formed using a mask including a light
blocking region and a semi-transmissive region.

[0013] Inexample embodiments, the first recess may have
a depth substantially larger than a depth of the second recess,
and the second recess may have a width substantially larger
than a width of the first recess.

[0014] In example embodiments, a surface treatment pro-
cess may be additionally performed on a sidewall and a bot-
tom of the first recess after forming the first recess.

[0015] Inexampleembodiments, the reflow process may be
performed at a temperature in a range of about 50% to about
80% of melting points of the first and the second insulation
films.

[0016] In example embodiments, the inclined structure
may have a substantially recessed shape or a substantially
protruding shape. For example, a ratio between an inclination
angle of a sidewall of the inclined structure and inclination
angles of sidewalls of the first and the second recesses may be
in a range of about 1.0:0.2 to about 1.0:1.8.

[0017] According to example embodiments, there is pro-
vided an organic light emitting display device including a first
substrate, an insulation layer, a first electrode, a pixel defining
layer, an organic light emitting structure, a second electrode
and a second substrate. The insulation layer may be disposed
on the first substrate. The insulation layer may include an
inclined structure. The first electrode may be disposed on the
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insulation layer. The pixel defining laver may be disposed on
the insulation layer and the first electrode. The pixel defining
layer may define a luminescent region and a non-luminescent
region. The organic light emitting structure may be disposed
on the first electrode in the luminescent region. The second
electrode may be disposed on the pixel defining layer and the
organic light emitting structure. The second substrate may be
disposed on the second electrode.

[0018] In example embodiments, the pixel defining layer
may extend on the first electrode positioned on a sidewall of
the inclined structure.

[0019] In some example embodiments, the pixel defining
layer may extend on the first electrode positioned on an upper
face of the inclined structure, and the pixel defining layer may
have an opening exposing the first electrode in the lumines-
cent region. The organic light emitting structure may be bur-
ied in the opening of the pixel defining layer. A sidewall of the
organic light emitting structure may have an inclination angle
of about 110° to about 160° relative to a direction substan-
tially parallel to the first substrate.

[0020] Inexample embodiments, a sidewall of the inclined
structure may have an inclination angle of about 20° to about
70° relative to a direction substantially parallel to the first
substrate. Each of lateral portions of the first and the second
electrodes on the inclined structure may have an inclination
angle substantially the same as an inclination angle of a
sidewall of the inclined structure.

[0021] In example embodiments, the insulation layer may
have a plurality of protrusions formed on the inclined struc-
ture. The first electrode may have a plurality of protruding
portions formed on the plurality of protrusions, respectively.
The organic light emitting structure may have a plurality of
portions divided by the protruding portions of the first elec-
trode.

[0022] In example embodiments, the inclined structure
may have a substantially recessed shape, and a sidewall of the
inclined structure may have an inclination angle substantially
the same as an inclination angle of a sidewall of the organic
light emitting structure.

[0023] In example embodiments, the inclined structure
may have a substantially protruding shape, and a ratio
between an inclination angle of a sidewall of the inclined
structure and an inclination angle of a sidewall of the organic
light emitting structure may be in a range of about 1.0:0.2 to
about 1.0:1.8 or about 1.0:1.6 to about 1.0:8.0.

[0024] According to example embodiments, there is pro-
vided a method of manufacturing an organic light emitting
display device. In the method of manufacturing the organic
light emitting display device, an insulation layer may be
formed on a first substrate. An inclined structure may be
formed on the insulation layer. A first electrode may be
formed on the insulation layer. A pixel defining layer may be
formed on the insulation layer and the first electrode. An
opening exposing the first electrode positioned on the
inclined structure may be formed by partially etching the
pixel defining layer. An organic light emitting structure may
be formed on the exposed first electrode.

[0025] A second electrode may be formed on the pixel
defining layer and the organic light emitting structure. A
second substrate may be formed on the second electrode.
[0026] In forming of the insulation layer and the inclined
structure according to example embodiments, a first insula-
tion film may be formed on the first substrate. A first recess
may be formed on the first insulation film. A second insula-
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tion film may be formed on the first insulation film having the
first recess. A second recess may be formed on the second
insulation film. The inclined structure may be formed from
the first and the second recesses by reflowing the first and the
second insulation films.

[0027] In forming of the insulation layer and the inclined
structure according to example embodiments, a first insula-
tion film may be formed on the first substrate. First recesses
may be formed on the first insulation film. The first recesses
may be separated from each other. A second insulation film
may be formed on the first insulation film having the first
recesses. Second recesses may be formed on portions of the
second insulation film over the first recesses. The inclined
structure having a protruding shape between adjacent
recesses may be formed by reflowing the first and the second
insulation films.

[0028] A plurality of protrusions may be formed on a bot-
tom of the inclined structure. A plurality of protruding por-
tions of the first electrode may be formed by the plurality of
protrusions. Portions of the organic light emitting structure
may be divided by the plurality of protruding portions of the
first electrode.

[0029] According to example embodiments, the inclined
structure having the protruding shape or the recessed shape
may provide the lateral portions of the first electrode, the pixel
defining layer and the second electrode having desired incli-
nation angles for preventing a total reflection of light gener-
ated from the organic light emitting structure. Hence, the
organic light emitting display device including the inclined
structure may have a light efficiency substantially larger than
that of the conventional organic light emitting display device
by about more than 30 percent. Further, the organic light
emitting display device does not require any additional struc-
ture for the optical resonance of the light generated from the
organic light emitting structure, so that the organic light emit-
ting display device may have a simplified configuration while
displaying an image with an improved luminance, an
enhanced contrast, an increased viewing angle, etc.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] Example embodiments may be understood in more
detail from the following description taken in conjunction
with the accompanying drawings, in which:

[0031] FIGS. 1 to 4 are cross-sectional views illustrating a
method of forming an inclined structure on an insulation layer
according to example embodiments;

[0032] FIGS.5to 11 are cross-sectional views illustrating a
method of manufacturing an organic light emitting display
device in accordance with example embodiments;

[0033] FIGS. 12 and 13 are cross-sectional views illustrat-
ing a method of manufacturing an organic light emitting
display device in accordance with some example embodi-
ments;

[0034] FIGS. 14 to 19 are cross-sectional views illustrating
a method of manufacturing an organic light emitting display
device in accordance with some example embodiments;
[0035] FIGS. 20 and 21 are cross-sectional views illustrat-
ing a method of manufacturing an organic light emitting
display device in accordance with some example embodi-
ments; and

[0036] FIGS. 22 to 24 are cross-sectional views illustrating
a method of manufacturing an organic light emitting display
device in accordance with some example embodiments.
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DESCRIPTION OF EMBODIMENTS

[0037] Theexample embodiments are described more fully
hereinafter with reference to the accompanying drawings.
The inventive concept may, however, be embodied in many
different forms and should not be construed as limited to the
example embodiments set forth herein. In the drawings, the
sizes and relative sizes of layers and regions may be exagger-
ated for clarity.

[0038] It will be understood that when an element or layer
is referred to as being “on,” “connected to” or “coupled to”
another element or layer, it can be directly on, connected or
coupled to the other element or layer or intervening elements
or layers may be present. In contrast, when an element is
referred to as being “directly on,” “directly connected to” or
“directly coupled to” another element or layer, there are no
intervening elements or layers present. Like or similar refer-
ence numerals refer to like or similar elements throughout. As
used herein, the term “and/or” includes any and all combina-
tions of one or more of the associated listed items.

[0039] It will be understood that, although the terms first,
second, third etc. may be used herein to describe various
elements, components, regions, layers, patterns and/or sec-
tions, these elements, components, regions, layers, patterns
and/or sections should not be limited by these terms. These
terms are only used to distinguish one element, component,
region, layer pattern or section from another region, layer,
pattern or section. Thus, a first element, component, region,
layer or section discussed below could be termed a second
element, component, region, layer or section without depart-
ing from the teachings of example embodiments.

[0040] Spatially relative terms, such as “beneath,” “below,”
“lower,” “above,” “upper” and the like, may be used herein for
ease of description to describe one element or feature’s rela-
tionship to another element(s) or feature(s) as illustrated in
the figures. It will be understood that the spatially relative
terms are intended to encompass different orientations of the
device in use or operation in addition to the orientation
depicted in the figures. For example, if the device in the
figures is turned over, elements described as “below” or
“beneath” other elements or features would then be oriented
“above” the other elements or features. Thus, the exemplary
term “below” can encompass both an orientation of above and
below. The device may be otherwise oriented (rotated 90
degrees or at other orientations) and the spatially relative
descriptors used herein interpreted accordingly.

[0041] The terminology used herein is for the purpose of
describing particular example embodiments only and is not
intended to be limiting of the inventive concept. 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,” when used in this
specification, specify the presence of stated features, integers,
steps, operations, elements, and/or components, but do not
preclude the presence or addition of one or more other fea-
tures, integers, steps, operations, elements, components, and/
or groups thereof.

[0042] Example embodiments are described herein with
reference to cross sectional illustrations that are schematic
illustrations of illustratively idealized example embodiments
(and intermediate structures) of the inventive concept. 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, example embodiments should not be
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construed as limited to the particular shapes of regions illus-
trated herein but are to include deviations in shapes that result,
for example, from manufacturing. 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 inventive con-
cept.

[0043] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used herein have the same mearning
as commonly understood by one of ordinary skill in the art to
which this inventive concept belongs. It will be further under-
stood that terms, such as those defined in commonly used
dictionaries, should be interpreted as having a meaning that is
consistent with their meaning in the context of the relevant art
and will not be interpreted in an idealized or overly formal
sense unless expressly so defined herein.

[0044] FIGS. 1 to 4 are cross-sectional views illustrating a
method of forming an inclined structure on an insulation layer
according to example embodiments.

[0045] Referring to FIG. 1, a first insulation film 5 may be
formed on an object (not illustrated). The object may include
a substrate, an insulation layer, a conductive layer, etc. Addi-
tionally, the object may include an underlying structure hav-
ing a switching element, a contact, a pad, a plug, an electrode,
a conductive pattern, an insulation pattern, etc. The first insu-
lation film 5 may have a thickness sufficiently covering the
underlying structure.

[0046] Insome example embodiments, a planarization pro-
cess may be performed on the object having the first insula-
tion film 5 to improve a flatness of the first insulation film 5.
For example, a chemical mechanical polishing (CMP) pro-
cess and/or an etch back process may be executed on the first
insulation film 5, so that the first insulation film 5 may have a
substantially level surface.

[0047] Inexample embodiments, the first insulation film 5
may include an organic material. For example, the first insu-
lation film 5 may be formed using photoresist, acryl-based
polymer, polyimide-based polymer, polyamide-based poly-
mer, siloxane-based polymer, polymer containing photosen-
sitive acryl carboxyl group, novolak resin, alkali-soluble
resin, etc. These may be used alone or in a combination
thereof. In some example embodiments, the first insulation
film 5 may be formed using an inorganic material such as a
silicon compound, metal, metal oxide, etc. For example, the
first insulation film 5 may include silicon oxide (SiOx), sili-
con nitride (SiNx), silicon oxynitride (SiOxNy), silicon oxy-
carbide (SiOxCy), silicon carbon nitride (SiCxNy), alumi-
num (Al), magnesium (Mg), zinc (Zn), hathium (Hf),
zirconium (Zr), titanium (Ti), tantalum (Ta), aluminum oxide
(AIOx), titanium oxide (TiOx), magnesium oxide (MgOx),
zinc oxide (ZnOx), hafnium oxide (HfOx), tantalum oxide
(TaOx), zirconium oxide (ZrOx), etc. These may be used
alone or in a combination thereof. The first insulation film 5
may be formed by a spin coating process, a printing process,
a sputtering process, a chemical vapor deposition (CVD)
process, an atomic layer deposition (ALD) process, a plasma
enhanced chemical vapor deposition (PECVD) process, a
high density plasma-chemical vapor deposition (HDP-CVD)
process, a vacuum evaporation process, etc. The process for
forming the first insulation film 5 may be selected in accor-
dance with the material included in the first insulation film 5.
[0048] Referringstillto FIG. 1, a first mask (not illustrated)
may be placed over the first insulation film 5. The first mask
may include a light blocking region and a semi-transmissive
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region. A first exposure process may be performed on the first
insulation film 5 using the first mask. For example, the first
insulation film 5 may be exposed to ultraviolet ray or laser in
the first exposure process. Alternatively, a first etching pro-
cess may be executed on the first insulation film 5 using an
additional etching mask. The first exposure process and the
first etching process may be selectively carried out in accor-
dance with the material included in the first insulation film 5.
In example embodiments, the first mask may include a half
tone mask, a half tone slit mask, etc. The first mask may
additionally include a transmissive region adjacent to the
light blocking region and/or the semi-transmissive region.

[0049] When the first insulation film 5 undergoes the first
exposure process, a first developing process or the first etch-
ing process may be performed on the first insulation film 5 to
partially remove the exposed first insulation film 5. Thus, a
first recess 10 may be formed on the first insulation film 5. In
example embodiments, the first recess 10 may have a rela-
tively large first depth measured from an upper face of the first
insulation film 5. Additionally, the first recess 10 may have a
relatively small first width. A sidewall of the first recess 10
may have a relatively large first inclination angle relative to a
direction substantially parallel to the object (or, e.g., to an
upper surface of the first film 5). For example, the first angle
of the sidewall of the first recess 10 may be in a range of about
40° to about 90° with respect to an axis substantially parallel
to an upper face of the object.

[0050] Referring to FIG. 2, a second insulation film 15 may
be formed on the first insulation film 5 having the first recess
10 thereon. The second insulation film 15 may be formed
using an organic material or an inorganic material. For
example, the second insulation film 15 may include acryl-
based polymer, polyimide-based polymer, polyamide-based
polymer, siloxane-based polymer, polymer containing pho-
tosensitive acryl carboxyl group, novolak resin, alkali-
soluble resin, silicon oxide, silicon nitride, silicon oxynitride,
silicon oxycarbide, silicon carbon nitride, aluminum, magne-
sium, zinc, hafhium, zirconium, titanium, tantalum, alumi-
num oxide, titanium oxide, magnesium oxide, zinc oxide,
hafnium oxide, tantalum oxide, zirconium oxide, etc. These
may be used alone or in a combination thereof. The second
insulation film 15 may be formed by spin coating process, a
printing process, a sputtering process, a chemical vapor depo-
sition process, an atomic layer deposition process, a plasma
enhanced chemical vapor deposition process, a high density
plasma-chemical vapor deposition process, a vacuum evapo-
ration process, etc. The process for forming the second insu-
lation film 15 may also be selected in accordance with the
material included in the second insulation film 15. In example
embodiments, the second insulation film 15 may include a
material substantially the same as or substantially similar to
that ofthe first insulation film 5. Alternatively, the first and the
second insulation films 5 and 15 may be formed using differ-
ent materials, respectively.

[0051] Inexampleembodiments, the second insulation film
15 may be provided on the first insulation film 5 without
filling the first recess 10. That is, the first recess 10 may be
interposed between the first insulation film 5 and the second
insulation film 15 since the first recess 10 may not be filled
with the second insulation film 15. To accomplish such a
configuration including the first and the second insulation
films 5 and 15, a surface treatment process may be performed
on the first recess 10. For example, the surface treatment
process may be selectively executed on a bottom and a side-
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wall of the first recess 10. The surface treatment process may
include a plasma treatment process, a hydrophobic treatment
process, etc.

[0052] Referring to FIG. 3, a second exposure process may
be performed on the second insulation film 15 after placing a
second mask (not illustrated) over the second insulation film
15. The second mask may include a light blocking region and
a semi-transmissive region. The second exposure process
may be also carried out using ultraviolet ray or laser. The
second mask may also include a half tone mask or a half tone
slit mask. Additionally, the second mask may include a trans-
missive region adjacent to the light blocking region and/or the
semi-transmissive region.

[0053] A second developing process or a second etching
process may be performed on the exposed second insulation
film 15, so that a second recess 20 may be formed on the
second insulation film 15. The second developing process and
the second etching process may be selectively executed on the
second insulation film 15 in accordance with the material
included in the second insulation film 15.

[0054] Inexample embodiments, the second recess 20 may
be communicated with the first recess 10. The second recess
20 may have a relatively large second width and a relatively
small second depth. That is, the second width of the second
recess 20 may be substantially larger than the first width of the
first recess 10 whereas the second depth of the second recess
20 may be substantially smaller than the first depth of the first
recess 10. Additionally, the second recess 20 may include a
sidewall having a relatively large second inclination angle
relative to the axis substantially parallel to the object. For
example, the second inclination angle of the sidewall of the
second recess 20 may be in a range of about 40° to about 90°
with respect to the direction substantially parallel to the upper
face of the object (or, e.g., to the upper face of the second
insulation film 15). That is, the second inclination angle of the
second recess 20 may be substantially the same as or substan-
tially similar to the first inclination angle of the first recess 10.
When the first and the second recesses 10 and 20 are formed
on the first and the second insulation films 5 and 15, a stepped
portion may be provided between the first insulation film 5
and the second insulation film 15.

[0055] Referring to FIG. 4, a reflow process may be per-
formed on the first and the second insulation films 5 and 15 to
form an inclined structure 25 from the first and the second
recesses 10 and 20. In example embodiments, the reflow
process may be carried out at a temperature of about 50% to
about 80% of melting points (Tm) of the first and the second
insulation films 5 and 15. For example, the inclined structure
25 may be obtained by the reflow process executed at a
temperature of about 100° C. to about 300° C. for about 30
minutes to about 2 hours in accordance with ingredients
included in the first and the second insulation films 5 and 15.
The inclined structure 25 may include a sidewall having a
desired inclination angle by adjusting a process time and a
process temperature considering the ingredients in the first
and the second insulation films 5 and 15.

[0056] Inthe reflow process according to example embodi-
ments, the first and the second insulation films 5 and 15 may
be integrally combined to provide an insulation layer 30
having the inclined structure 25. That is, the first and the
second recesses 10 and 20 may be changed into the inclined
structure 25 in the reflow process such that the insulation
layer 30 including the inclined structure 25 may be formed on
the object.
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[0057] Theinclined structure 25 may have a relatively large
third depth, and the sidewall of the inclined structure 25 may
have a relatively small third inclination angle 61. Namely, the
third depth of the inclined structure 25 may be substantially
larger than the first depth of the first recess 10. For example,
the third depth of the inclined structure 25 may be substan-
tially the same as or substantially similar to a sum of the first
depth ofthe first recess 10 and the second depth of the second
recess 20. In addition, the third inclination angle 61 of the
inclined structure 25 may be substantially smaller than the
first inclination angle of the first recess 10 or the second
inclination angle of the second recess 20.

[0058] When the inclined structure 25 includes the sidewall
having the third inclination angle 61, the inclined structure 25
may have an upper width substantially larger than a lower
width thereof. For example, the third inclination angle 61 of
the inclined structure 25 may be in a range of about 20° to
about 70° relative to the direction substantially parallel to the
upper surface of the object (or, e.g., to the upper surface of the
second insulation film 15 and the first insulation film 5).
Hence, a ratio between the first inclination angle of the first
recess 10 and the third inclination angle 61 of the inclined
structure 25 may be in a range of about 1.0:0.2 to about
1.0:1.8. Additionally, a ratio between the second inclination
angle of the second recess 20 and the third inclination angle
01 of the inclined structure 25 may also be in a range of about
1.0:0.2 to about 1.0:1.8. The third inclination angle 61 of the
inclined structure 25 may vary in accordance with the process
conditions of the reflow process such as the process time, the
process temperature, etc. That is, the process conditions of the
reflow process may be adjusted to provide the third inclined
structure 25 including the sidewall having the desired third
inclination angle 81 considering the structures (e.g., emission
directions) of the organic light emitting display devices.

[0059] When a light may be incident onto the insulation
layer 30 having the inclined structure 25, the incident light
may be reflected on the sidewall of the inclined structure 25.
In this case, the light, which is generated from a light emitting
structure (not illustrated) including a plurality of layers posi-
tioned in the inclined structure 25, may not be totally reflected
among the plurality of layers of the light emitting structure
and/or an upper reflective layer or a lower reflective layer.
That is, the inclined structure 25 having the third inclination
angle 01 may prevent the total reflection of the light generated
from the light emitting structure. Therefore, the efficiency of
the light generated from the organic light emitting structure
may be improved because of the inclined structure 25 having
the third inclination angle 01 where the light emitting struc-
ture is located.

[0060] As described above, the insulation layer 30 may
have the inclined structure 25 having a recessed shape. In
some example embodiments, an inclined structure having a
protruding shape may be formed on the insulation layer 30. In
other words, the inclined structure having the protruding
shape may be obtained by processes substantially similar to
the processes described with reference to FIG. 1 to FIG. 4.
When two or more inclined structures having recessed shapes
are formed on the insulation layer 30 by a set or predeter-
mined distance apart, the inclined structure having the pro-
truding shape may be provided between adjacent recessed
inclined structures. Thus, the insulation layer 30 may have the
protruding inclined structure and the recessed inclined struc-
tures or may have the protruding inclined structure only by
removing the recessed inclined structures. According to some
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example embodiments, the first insulation film 5 may be
formed on the object, and then first recesses may be formed on
the first insulation film 5 by a set or predetermined distance.
The second insulation film 15 may be formed on the first
insulation film 5 by interposing the first recesses therebe-
tween, and then second recesses may be formed on portions
of the second insulation film 15 overlying the first recesses.
When the first and the second insulation films 5 and 15 are
reflowed, the inclined structure having the protruding shape
may be provided between adjacent recesses provided by the
combinations of the first and the second recesses. Here, a
sidewall of the protruding inclined structure may have an
inclination angle substantially the same as or substantially
similar to the inclination angle of the sidewall of the recessed
inclined structure. Namely, adjacent protruding inclined
structure and recessed inclined structure may have one com-
mon sidewall.

[0061] FIGS.5to 11 are cross-sectional views illustrating a
method of manufacturing an organic light emitting display
device in accordance with example embodiments.

[0062] Referring to FIG. 5, a buffer layer 55 may be pro-
vided on a first substrate 50. The first substrate 50 may include
a transparent insulation substrate. For example, the first sub-
strate 50 may include a glass substrate, a quartz substrate, a
transparent resin substrate, etc. Examples of the transparent
resin substrate for the first substrate 50 may include polyim-
ide resin, acrylic resin, polyacrylate resin, polycarbonate
resin, polyether resin, polyethyleneterephthalate resin, sul-
fonic acid resin, etc.

[0063] Insome example embodiments, a planarization pro-
cess may be performed on the first substrate 50 before form-
ing the buffer layer 55 on the first substrate 50. For example,
a chemical mechanical polishing (CMP) process and/or an
etch-back process may be executed on the first substrate 50
such that the first substrate 50 may have a substantially level
surface. In some example embodiments, the buffer layer 55
may not be formed on the first substrate 50 inaccordance with
the flatness of the first substrate 50, the ingredients included
in the first substrate 50, etc.

[0064] The buffer layer 55 may prevent the diffusion of
metal atoms, metal ions and/or impurities from the first sub-
strate 50 in successive processes. The buffer layer 55 may also
control a heat transferring rate in a successive crystallization
process for a semiconductor pattern 60, so that the semicon-
ductor pattern 60 may be uniformly formed on the buffer
layer 55. Further, the buffer layer 55 may improve the flatness
of the first substrate 50 when the first substrate 50 has a
substantially irregular surface. The buffer layer 55 may be
formed using a silicon compound. For example, the buffer
layer 55 may include silicon oxide (SiOx), silicon nitride
(SiNx), silicon oxynitride (SiOxNy), silicon oxycarbide
(810xCy), silicon carbon nitride (SiCxNy), etc. These may be
used alone or in a combination thereof. In some example
embodiments, the buffer layer 55 may have a single layer
structure or a multi layer structure. For example, the buffer
layer 55 may include a silicon oxide film, a silicon nitride
film, a silicon oxynitride film, a silicon oxycarbide film and/
or a silicon carbon nitride film.

[0065] The semiconductor pattern 60 may be formed on the
buffer layer 55. In example embodiments, a semiconductor
layer (not illustrated) may be formed on the buffer layer 55,
and then the semiconductor layer may be patterned to form a
preliminary semiconductor pattern (not illustrated) on a por-
tion of the buffer layer 55. The preliminary semiconductor
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pattern may be crystallized to provide the semiconductor
pattern 60 on the portion of the buffer layer 55. The semicon-
ductor layer may be formed by a chemical vapor deposition
process, a plasma ernthanced chemical vapor deposition pro-
cess, a low pressure chemical vapor deposition process, a
sputtering process, etc. When the semiconductor layer
includes amorphous silicon, the semiconductor pattern 60
may include polysilicon. Here, the crystallization process for
forming the semiconductor pattern 60 may include a laser
irradiation process, a thermal treatment process, a thermal
process using a catalyst, etc.

[0066] In some example embodiments, a dehydrogenation
process may be performed on the semiconductor layer and/or
the preliminary semiconductor layer after forming the semi-
conductor layer and/or the preliminary semiconductor layer.
The dehydrogenation process may reduce the hydrogen con-
centration in the semiconductor layer and/or the preliminary
semiconductor layer, such that the semiconductor pattern 60
may ensure enhanced electrical characteristics.

[0067] Referring to FIG. 6, a gate insulation layer 65 may
be formed on the buffer layer 55 to cover the semiconductor
pattern 60. The gate insulation layer 65 may be obtained by a
chemical vapor deposition process, a spin coating process, a
plasma enhanced chemical vapor deposition process, a high
density plasma-chemical vapor deposition process, a printing
process, etc. The gate insulation layer 65 may include silicon
oxide, metal oxide, etc. Example of the metal oxide for the
gate insulation layer 65 may include hafnium oxide (HfOx),
aluminum oxide (AlOx), zirconium oxide (ZrOx), titanium
oxide (TiOx), tantalum oxide (TaOx), etc. These may be used
alone or in a combination thereof.

[0068] The gate insulation layer 65 may be substantially
uniformly formed on the buffer layer 55 along a profile of the
semiconductor pattern 60. The gate insulation layer 65 may
have a relatively small thickness, and the gate insulation layer
65 may have a stepped portion adjacent to the semiconductor
pattern 60. In some example embodiments, the gate insula-
tion layer 65 may have a substantially level surface while
sufficiently covering the semiconductor pattern 60. In this
case, the gate insulation layer 65 may have a relatively large
thickness.

[0069] A gate electrode 70 may be formed on the gate
insulation layer 65. The gate electrode 70 may be disposed on
a portion of the gate insulation layer 65 under which the
semiconductor pattern 60 is located. In example embodi-
ments, a first conductive layer (not illustrated) may be formed
on the gate insulation layer 65, the first conductive layer may
be patterned by a photolithography process or an etching
process using an additional etching mask. Thus, the gate
electrode 70 may be provided on the gate insulation layer 65.
The first conductive layer may be formed using a sputtering
process, a chemical vapor deposition process, a pulsed laser
deposition process, a vacuum evaporation process, an atomic
layer deposition process, a printing process, etc.

[0070] The gate electrode 70 may include metal, alloy,
metal nitride, conductive metal oxide, a transparent conduc-
tive material, etc. For example, the gate electrode 70 may be
formed using aluminum (Al), alloy containing aluminum,
aluminum nitride (AINXx), silver (Ag), alloy containing silver,
tungsten (W), tungsten nitride (WNx). copper (Cu), alloy
containing copper, nickel (Ni), chrome (Cr), chrome nitride
(CrNx), molybdenum (Mo), alloy containing molybdenum,
titanium ('T1), titanium nitride (TiNx), platinum (Pt), tantalum
(Ta), zinc oxide (ZnOx), indium tin oxide (ITO), tin oxide
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(SnOx), indium oxide (InOx), gallium oxide (GaOx), indium
zine oxide (IZ0), etc. These may be used alone or in a com-
bination thereof. In example embodiments, the gate electrode
70 may have a single layer structure that includes the above-
mentioned metal, alloy. metal nitride, conductive metal oxide
or the transparent conductive material. In some example
embodiments, the gate electrode 70 may have a multi layer
structure that includes the above-mentioned metal, alloy,
metal nitride, conductive metal oxide and/or the transparent
conductive material.

[0071] Although not illustrated in F1G. 6, a gate line may be
formed on a portion of the gate insulation layer 65 while
forming the gate electrode 70. The gate electrode 70 may
make electrical contact with the gate line, and the gate line
may extend on the gate insulation layer 65 along a first direc-
tion.

[0072] Using the gate electrode 70 as an implantation mask,
impurities may be implanted into the semiconductor pattern
60, so that a source region 75 and a drain region 80 may be
created in the semiconductor pattern 60. The impurities pass-
ing through the gate electrode 70 may be injected into lateral
portions of the semiconductor pattern 60 by controlling ion
implantation energy of the ion implantation process. Here, a
central portion of the semiconductor pattern 60 beneath the
gate electrode 70 does not have implanted impurities, such
that the central portion of the semiconductor pattern 60 may
serve ana channel region 85 between the source region 75 and
the drain region 80. In other words, the channel region 85 may
be defined in accordance with the formation of the source and
the drain regions 75 and 80. In some example embodiments,
a mask (not illustrated) may be provided on a portion of the
gate insulation layer 65 adjacent to the gate electrode 70, and
then the source and the drain regions 75 and 80 may be formed
simultaneously using the mask and the gate electrode 70 as
implantation masks.

[0073] Inexample embodiments, the gate electrode 70 may
have a width substantially smaller than that of the semicon-
ductor pattern 60. For example, the gate electrode 70 may
have a width substantially the same as or substantially similar
to a width of the channel region 85. However, dimensions of
the gate electrode 70 and/or dimensions of the channel region
85 may vary in accordance with required electrical charactet-
istics of a switching device.

[0074] Referring to FIG. 7, an insulation interlayer 90 may
be formed on the gate insulation layer 65 to cover the gate
electrode 70. The insulation interlayer 90 may be substan-
tially uniformly formed on the gate insulation layer 65 along
a profile of the gate electrode 70. Hence, the insulation inter-
layer 90 may have a stepped portion adjacent to the gate
electrode 70. The insulation interlayer 90 may include a sili-
con compound. For example, the insulation interlayer 90 may
be formed using silicon oxide, silicon nitride, silicon oxyni-
tride, silicon oxycarbide, silicon carbon nitride, etc. These
may be used alone or in a mixture thereof. The insulation
interlayer 90 may have a single layer structure or amulti layer
structure, which include a silicon oxide film, a silicon nitride
film, a silicon oxynitride film, a silicon oxycarbide film and/
or a silicon carbon nitride film. Here, the insulation interlayer
90 may be obtained by a spin coating process, a chemical
vapor deposition process, a plasma enhanced chemical vapor
deposition process, a high density plasma-chemical vapor
deposition process, etc. The insulation interlayer 90 may
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electrically insulate the gate electrode 70 from a source elec-
trode 95 and a drain electrode 100, which are successively
formed.

[0075] The source electrode 95 and the drain electrode 100
may be formed on the insulation interlayer 90. The source and
the drain electrodes 95 and 100 may be disposed with the gate
electrode 70 as the center by a set or predetermined distance
apart. Each of the source and the drain electrodes 95 and 100
may be adjacent to the gate electrode 70. For example, the
source and the drain electrodes 95 and 100 may extend from
portions of the insulation interlayer 90 over the source and the
drain regions 75 and 80 onto portions of the insulation inter-
layer 90 over the gate electrode 70, respectively. Further, the
source and the drain electrodes 95 and 100 may pass through
the insulation interlayer 90 to make electrical contact with the
source and the drain regions 75 and 80, respectively.

[0076] In example embodiments, the insulation interlayer
90 may be partially etched to form holes (not illustrated) for
exposing the source region 75 and the drain region 80, respec-
tively. A second conductive layer (not illustrated) may be
formed on the insulation interlayer 90 to fill up the holes. By
patterning the second conductive layer, the source electrode
95 and the drain electrode 100 may be formed on the source
region 75 and the drain region 80 as illustrated in FIG. 7. The
second conductive layer may be formed by a sputtering pro-
cess, a chemical vapor deposition process, a pulsed laser
deposition process, a vacuum evaporation process, an atomic
layer deposition process, a printing process, etc. Each of the
source and the drain electrodes 95 and 100 may include metal,
alloy, metal nitride, conductive metal oxide, a transparent
conductive material, etc. For example, each of the source and
the drain electrodes 95 and 100 may be formed using alumi-
num, alloy containing aluminum, aluminum nitride, silver,
alloy containing silver, tungsten, tungsten nitride, copper,
alloy containing copper, nickel, chrome, chrome nitride,
molybdenum, alloy containing molybdenum, titanium, tita-
nium nitride, platinum, tantalum, tantalum nitride, neody-
mium (Nd), scandium (Sc), strontium ruthenium oxide, zinc
oxide, indium tin oxide, tin oxide, indium oxide, gallium
oxide, indium zinc oxide, etc. These may be used alone or in
a combination thereof. Further, each of the source and the
drain electrodes 95 and 100 may have a single layer structure
or amulti layer structure, which may include a metal film, an
alloy film, a metal nitride film, a conductive metal oxide film
and/or a transparent conductive material film.

[0077] Although it is not illustrated, a data line extending
along a second direction may be formed on the insulation
interlayer 90 while forming the source and the drain elec-
trodes 95 and 100. Here, the second direction may be sub-
stantially perpendicular to the first direction where the gate
line extends. The source electrode 95 may be electrically
connected to the data line.

[0078] When the source and the drain electrodes 95and 100
are formed on the insulation interlayer 90, the switching
device of the organic light emitting display device may be
provided on the first substrate 50. The switching device may
be a thin film transistor that includes the semiconductor pat-
tern 60, the gate insulation layer 65, the gate electrode 70, the
source electrode 95 and the drain electrode 100.

[0079] Referring to FIG. 8, a first protection layer 105 may
be formed on the insulation interlayer 90 to cover the source
and the drain electrodes 95 and 100. The first protection layer
105 may have a sufficient thickness that fully covers the
source and the drain electrodes 95 and 100. The first protec-
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tion layer 105 may include an organic material or an inorganic
material. For example, the first protection layer 105 may be
formed using photoresist, acryl-based polymer, polyimide-
based polymer, polyamide-based polymer, siloxane-based
polymer, polymer containing photosensitive acrylic carboxyl
group, novolak resin, alkali soluble resin, silicon oxide, sili-
con nitride, silicon oxynitride, silicon oxycarbide, silicon
carbon nitride, aluminum, magnesium, zinc, hafnium, zirco-
nium, titanium, tantalum, aluminum oxide, titanium oxide,
tantalum oxide, magnesium oxide, zinc oxide, hafnium
oxide, zirconium oxide, titanium oxide, etc. These may be
used alone or in a combination thereof. According to the
ingredient in the first protection layer 105, the first protection
layer 105 may be obtained by a spin coating process, a print-
ing process, a sputtering process, a chemical vapor deposition
process, an atomic layer deposition process, a plasma
enhanced chemical vapor deposition process, a high density
plasma-chemical vapor deposition process, a vacuum evapo-
ration process, a printing process, etc. In some example
embodiments, the first protection layer 105 covering the
switching device may not be formed in accordance with
ingredients and/or dimensions of an insulation layer 110 suc-
cessively formed.

[0080] Referring to FIGS. 8 and 9, the insulation layer 110
having an inclined structure 120 may be formed on the first
protection layer 105. The insulation layer 110 may have a
single layer structure, or may have a multi layer structure
including more than two insulation films. In example embodi-
ments, the insulation layer 110 may include a first insulation
film and a second insulation film successively formed on the
first protection layer 105. The processes for forming the insu-
lation layer 110 having the first and the second insulation
films may be substantially the same as or substantially similar
to the processes for forming the first and the second insulation
films 5 and 15 described with reference to FIGS. 1 and 2.
Additionally, the first and the second insulation films of the
insulation layer 110 may include materials substantially the
same as or substantially similar to those of the first and the
second insulation films 5 and 15, respectively.

[0081] Asillustrated in FIGS. 8 and 9, the inclined structure
120 having a fourth inclination angle 62 may be provided on
the insulation layer 110. That is, a sidewall of the inclined
structure 120 may have the fourth inclination angle 62. Addi-
tionally, a hole 115 may be formed through the insulation
layer 110 and the first protection layer 105 to partially expose
the drain electrode 100. In example embodiments, the hole
115 may be formed while forming the inclined structure 120
on the insulation layer 110. In some example embodiments,
the hole 115 exposing a portion of the drain electrode 100
may be formed through the insulation layer 110 and the first
protection layer 105 after forming the inclined structure 120
on the insulation layer 110.

[0082] The inclined structure 120 of the insulation layer
110 may be formed by processes substantially the same as or
substantially similar to those for forming the inclined struc-
ture 25 of the insulation layer 30 described with reference to
FIGS. 1 to 4. In addition, the fourth inclination angle 02 of the
sidewall of the inclined structure 120 may be substantially the
same as or substantially similar to the third inclination angle
01 of the sidewall of the above-described inclined structure
25. For example, the fourth inclination angle 02 of the side-
wall of the inclined structure 120 may be in a range of about
20° to about 70° relative to a direction substantially parallel to
the first substrate 50.
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[0083] As illustrated in FIG. 9, the inclined structure 120
having a recessed shape may be provided on the insulation
layer 110. When the inclined structure 120 has such a
recessed shape, the organic light emitting display device
including the insulation layer 110 may have a top emission
structure (or a top emission direction). In other words, the
organic light emitting display device may have the top emis-
sion structure in case the insulation layer 110 includes the
recessed inclined structure 120.

[0084] A first electrode 125 filling the hole 115 may be
formed on the insulation layer 110 having the inclined struc-
ture 120. The first electrode 125 may make contact with the
drain electrode 100, and may extend on the sidewall and a
bottom of the inclined structure 120. Thus, a lateral portion of
the first electrode 125 positioned in the inclined structure 120
may have an inclination angle substantially the same as or
substantially similar to the fourth inclination angle 02 of the
inclined structure 120. For example, the lateral portion of the
first electrode 125 in the inclined structure 120 may have an
inclination angle in a range of about 20° to about 70° relative
to an axis substantially parallel to the first substrate 50 (or,
e.g., to an upper surface of the first substrate 50).

[0085] When the organic light emitting display device has
the top emission structure, the first electrode 125 may include
areflective material. For example, the first electrode 125 may
be formed using aluminum, silver, gold (Au), chrome, tung-
sten, molybdenum, titanium, palladium (Pa), iridium (Ir),
allot thereof, etc. These may be used alone or in a combina-
tion thereof. Further, the first electrode 125 may have a single
layer structure or a multi layer structure, which includes the
above-mentioned metal and/or alloy.

[0086] Inexampleembodiments, a first electrode layer (not
illustrated) may be formed on the insulation layer 110 to fill
up the hole 115 exposing the drain electrode 100, and then the
first electrode layer may be patterned to provide the first
electrode 125 on the insulation layer 110 having the inclined
structure 120. Here, according to ingredients in the first elec-
trode 125, the first electrode layer may be formed by a sput-
tering process, a vacuum evaporation process, a chemical
vapor deposition process, a pulsed laser deposition process, a
printing process, an atomic laver deposition process, etc. As
described below, the first electrode 125 may extend from a
luminescent region of the organic light emitting display
device onto a portion of a non-luminescent region of the
organic light emitting display device.

[0087] Insome example embodiments, a contact structure
(not illustrated) or a pad structure (not illustrated) may be
formed on the exposed first electrode 125 in the hole 115
formed through the first protection layer 105 and the insula-
tion layer 110, and then the first electrode 125 contacting the
contact structure or the pad structure may be formed on the
insulation layer 110. In this case, the first electrode 125 may
be electrically connected to the drain electrode 100 through
the contact structure or the pad structure.

[0088] Referring now to FIG. 10, a pixel defining layer 130
may be formed on the insulation layer 110 and the first elec-
trode 125. The pixel defining layer 130 may be formed using
an organic material or an inorganic material. For example, the
pixel defining layer 130 may be formed using photoresist,
polyacryl-based resin, polyimide-based resin, acryl-based
resin, a silicon compound, etc. These may be used alone or in
a combination thereof.

[0089] The pixel defining layer 130 may be partially etched
to form an opening at a portion of the first electrode 125. For
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example, the opening of the pixel defining layer 130 may be
formed by a photolithography process or an etching process
using an additional etching mask. In example embodiments,
a sidewall of the opening of the pixel defining layer 130 may
have an inclination angle substantially the same as or sub-
stantially similar to the fourth inclination angle 62 of the
inclined structure 120. For example, the sidewall of the open-
ing of the pixel defining layer 130 may have an inclination
angle in a range of about 20° to about 70° with respect to the
direction substantially parallel to the first substrate 50.

[0090] When the opening is provided on the pixel defining
layer 130, the luminescent and the non-luminescent regions
of the organic light emitting display device may be defined.
That is, a region including the opening of the pixel defining
layer 130 may correspond to the luminescent region whereas
aregion adjacent to the opening of the pixel defining layer 130
may correspond to the non-luminescent region. The inclined
structure 120 of the insulation layer 110 may be positioned in
the luminescent region. In the luminescent region, the first
electrode 125 may be substantially uniformly formed on the
bottom and the sidewall of the inclined structure 120. The
pixel defining layer 130 may extend to a portion of the lumi-
nescent region so that the pixel defining layer 130 may locate
on the sidewall of the inclined structure 120 and a portion of
a bottom of the inclined structure 120. In other words, the
pixel defining layer 130 may cover the lateral portion of the
first electrode 125 in the luminescent region. Therefore, a
portion of the pixel defining layer 130 (i.e., the sidewall of the
opening) in the luminescent region may have an inclination
angle substantially the same as or substantially similar to the
fourth inclination angle 82 of the inclined structure 120. For
example, the pixel defining layer 130 in the Iuminescent
region may have an inclination angle in a range of about 20°
to about 70° relative to the axis substantially parallel to the
first substrate 50.

[0091] An organic light emitting structure 135 may be
formed on the pixel defining layer 130 and the first electrode
125 in the luminescent region. In example embodiments, the
organic light emitting structure 135 may have a multi layer
structure that includes an organic light emitting layer (EL), a
hole injection layer (HIL), a hole transfer layer (NTL), an
electron transfer layer (ETL), an electron injection layer
(EIL), etc. According to pixels of the organic light emitting
display device, the organic light emitting structure 135 may
include various light emitting materials for generating vari-
ous colors of light such as a red color of light, a green color of
light, a blue color of light, etc. In some example embodi-
ments, the organic light emitting structure 135 may have a
multi layer structure that includes stacked light emitting
material films for generating a white color of light in which a
red color of light, a green color of light and a blue color of
light are mixed. In other example embodiments, the organic
light emitting structure 135 may additionally include a host
material having a band gap substantially larger than those of
the light emitting materials.

[0092] Inexample embodiments, the organic light emitting
structure 135 may be disposed on the inclined structure 120 in
the luminescent region. Further, the organic light emitting
structure 135 may make contact with the first electrode 125
and the pixel defining layer 130 in the luminescent region.
Namely, a bottom of the organic light emitting structure 135
may be positioned on the first electrode 125 and a lateral
portion of the organic light emitting structure 135 may be
contacted with the pixel defining layer 130. Thus, the later
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portion of the organic light emitting structure 135 may have
an inclination angle substantially the same as or substantially
similar to the fourth inclination angle 62 of the sidewall of the
inclined structure 120. For example, the lateral portion of the
organic light emitting structure 135 may have an inclination
angle of about 20° to about 70° with respect to the axis
substantially parallel to the first substrate 50.

[0093] A second electrode 140 may be formed on the
organic light emitting structure 135 and the pixel defining
layer 130. The second electrode 140 may be uniformly
formed on the pixel defining layer 130 and the organic light
emitting structure 135. When the organic light emitting dis-
play device has the top emission structure, the second elec-
trode 140 may include a transparent conductive material. For
example, the second electrode 140 may be formed using
indium tin oxide, indium zinc¢ oxide, zinc oxide, tin oxide,
gallium oxide, etc. These may be used alone or in a mixture
thereof.

[0094] In example embodiments, the second electrode 140
may extend from the luminescent region to the non-lumines-
cent region. In some example embodiments, the second elec-
trode 140 may be disposed in the luminescent region only. For
example, the second electrode 140 may be formed on the
organic light emitting structure 135 and a portion of the pixel
defining layer 130 (e.g., the sidewall of the opening). Here, a
second conductive layer (not illustrated) may be formed on
the organic light emitting structure 135 and the pixel defining
layer, and then the second conductive layer may be patterned
to provide the second electrode 140 in the luminescent region.
[0095] According to the fourth inclination angle 62 of the
sidewall of the inclined structure 120, the second electrode
140 may have an inclination angle substantially the same as or
substantially similar to fourth inclination angle 62. For
example, a later portion of the second electrode 140 on the
pixel defining layer 130 in the luminescent region may have
an inclination angle in a range of about 20° to about 70°
relative to the axis substantially parallel to the first substrate
50.

[0096] As for the conventional organic light emitting dis-
play device having a lower electrode, an organic light emit-
ting layer and an upper electrode, a light generated from the
organic light emitting layer may be totally reflected between
the lower end the upper electrodes. Hence, the conventional
organic light emitting display device may have a loss of light
by about 30 percent because of the total reflection of the light.
However, the organic light emitting display device according
to example embodiments may include the inclined structure
120having the recessed shape, such that the lateral portions of
the first electrodes 125, the organic light emitting structure
135 and the second electrode 140 may have the inclination
angles for preventing a total reflection of light generated from
the organic light emitting structure 135. Therefore, the
organic light emitting display device according to example
embodiments may ensure a greatly improved light efficiency
substantially larger than that of the conventional organic light
emitting display device by at least about 30 percent. Addi-
tionally, the organic light emitting display device according to
example embodiments may not require a relatively compli-
cated configuration for an optical resonance of the light gen-
erated from the organic light emitting structure 135, so that
the organic light emitting display device may have a configu-
ration substantially simpler than that of the conventional
organic light emitting display device. Furthermore, the
organic light emitting display device according to example
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embodiments may ensure an enhanced viewing angle
because of the simplified configuration.

[0097] Referring to FIG. 11, a second protection layer 145
may be formed on the second electrode 140. The second
protection layer 145 may extend from the luminescent region
to the non-luminescent region. The second protection layer
145 may include an organic material or an inorganic material.
For example, the second protection layer 145 may be formed
using photoresist, acryl-based polymer, polyimide polymer,
polyamide-based polymer, siloxane-based polymer, polymer
containing photosensitive acrylic carboxyl group, novolak
resin, alkali soluble resin, silicon oxide, silicon nitride, sili-
con oxynitride, silicon oxycarbide, silicon carbon nitride,
aluminum, magnesium, zinc, hafnium, zirconium, titanium,
tantalum, aluminum oxide, titanium oxide, titanium oxide,
tantalum oxide, magnesium oxide, zinc oxide, hafnium
oxide, zirconium oxide, etc. These may be used alone or in a
combination thereof. Considering ingredients included in the
second protection layer 145, the second protection layer 145
may be obtained by a spin coating process, a printing process,
a sputtering process, a chemical vapor deposition process, an
atomic layer deposition process, a plasma enhanced chemical
vapor deposition process, a high density plasma-chemical
vapor deposition process, a vacuum evaporation process, etc.
[0098] A second substrate 150 may be disposed on the
second protection layer 145. The second substrate 150 may
include a transparent insulation substrate such as a glass
substrate, a transparent plastic substrate, a transparent
ceramic substrate, etc. In example embodiments, a space 148
between the second protection layer 145 and the second sub-
strate 150 in the luminescent region may be filled with an air
or an inactive gas such as a nitrogen gas. In some example
embodiments, the space 148 in the luminescent region may be
filled with a resin having a light transmittance and a hygro-
scopicity.

[0099] FIGS. 12 and 13 are cross-sectional views illustrat-
ing a method of manufacturing an organic light emitting
display device in accordance with some example embodi-
ments. The method illustrated in FIGS. 12 and 13 may pro-
vide an organic light emitting display device having a con-
figuration substantially the same as or substantially similar to
that of the organic light emitting described with reference to
FIGS. 5 to 11 except an insulation layer, a first electrode and
an organic light emitting structure. However, it is understood
by those ordinary skilled in the art that the method may
provide other organic light emitting display devices having
various configurations of a switching device, a protection
layer, an electrode, an insulation layer, an organic light emit-
ting structure, etc.

[0100] Referring to FIG. 12, a buffer layer 55, a switching
device and a first protection layer 105 may be provided on a
first substrate 50 by processes substantially the same as or
substantially similar to those described with reference to
FIGS. 7 and 8.

[0101] An insulation layer 110 may be formed on the first
protection layer 105. The insulation layer 110 may include an
inclined structure 120 and a hole exposing a portion of a drain
electrode 100. A plurality of protrusions 128 may be formed
on a bottom of the inclined structure 120 of the insulation
layer 110. That is, the protrusions 128 may be formed on a
surface of the insulation layer 110 corresponding to the bot-
tom of the inclined structure 120. The inclined structure 120
of the insulation layer 110 may be obtained by processes
substantially the same as or substantially similar to those
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described with reference to FIGS. 1 to 4. In example embodi-
ments, the protrusions 128 of the insulation layer 110 may be
formed by performing an exposure process, a developing
process and/or a partial etching process on the surface of the
insulation layer 110 (i.e., the bottom of the inclined structure
120). Here, the protrusions 128 may be obtained using a half
tone mask or a half tone slit mask. For example, each of the
protrusions 128 of the insulation layer 110 may have various
planar shapes such as a substantially circular shape, a sub-
stantially elliptical shape, a substantially cone shape, a sub-
stantially diamond shape, a substantially triangular shape,
etc. Further, each protrusion 128 may have various three
dimensional shapes such as a substantial island shape, a sub-
stantial bar shape, a substantial rod shape, a substantial hexa-
hedron shape, etc.

[0102] A first electrode 133 filling the hole may be formed
on the insulation layer 110 having the inclined structure 120
and the protrusions 128. On the bottom of the inclined struc-
ture 120 corresponding to a luminescent region of the organic
light emitting display device, the first electrode 133 may have
a plurality of protruding portions 134 contacting the protru-
sions 128, respectively. In addition, a lateral portion of the
first electrode 133 located on a sidewall of the inclined struc-
ture 120 may have a desired inclination angle. Here, the
protruding portions 134 of the first electrode 133 may have
shapes substantially the same as or substantially similar to
those of the protrusions 128 of the insulation layer 110
because the protruding portions 134 may be caused to be
formed from the protrusions 128. In example embodiments, a
light generated from an organic light emitting structure 155
(see FIG. 13) may be effectively reflected by the protruding
portions 134 of the first electrode 133, so that the organic light
emitting display device may have a more enhanced light
efficiency.

[0103] Referring to FIG. 13, a pixel defining layer 130 may
be formed on the insulation layer 110 and the first electrode
133. The pixel defining layer 130 may be formed using an
organic material or an inorganic material. The pixel defining
layer 130 may be partially etched to form an opening that
exposes the protruding portions 134 of the first electrode 133.
In this case, a sidewall of the opening of the pixel defining
layer 130 may have an inclination angle substantially the
same as or substantially similar to that of the sidewall of the
inclined structure 120.

[0104] As the formation of the opening of the pixel defining
layer 130, the luminescent region and a non-luminescent
region of the organic light emitting display device may be
defined. Here, a first region where the opening of the pixel
defining layer 130 is located may be the luminescent region,
and a second region adjacent to the first region may be the
non-luminescent region. The inclined structure 130 of the
insulation layer 110 may be located in the luminescent region,
and the first electrode 133 having the protruding portions 134
may be substantially uniformly disposed on the bottom and
the sidewall of the inclined structure 120 in the luminescent
region. Additionally, the pixel defining layer 130 may extend
into the luminescent region, such that the pixel defining layer
130 may locate on the sidewall of the inclined structure 120
and on a portion of the bottom of the inclined structure 120.
Thus, a portion of the pixel defining layer 130 in the lumines-
cent region may have an inclination angle substantially the
same as or substantially similar to that of the inclined struc-
ture 120.
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[0105] The organic light emitting structure 155 may be
formed on the pixel defining layer 130 and the first electrode
133 in the luminescent region. The organic light emitting
structure 155 may have a multi layer structure that includes an
organic light emitting layer, a hole injection layer, a hole
transfer layer, an electron transfer layer, an electron injection
layer, etc. The organic light emitting structure 155 may make
contact with the first electrode 133 and the pixel defining
layer 130 in the luminescent region. Hence, a lateral portion
of the organic light emitting structure 155 may have an incli-
nation angle substantially the same as or substantially similar
to the inclination angle of the sidewall of the inclined struc-
ture 120.

[0106] In example embodiments, the first electrode 133
may include the protruding portions 134 in the luminescent
region, so that the organic light emitting structure 155 may
have a plurality of recesses, grooves or dents substantially
corresponding to the protruding portions 134, respectively.
That is, a lower portion of the organic light emitting structure
155 may include the recesses, the grooves or the dents having
shapes substantially caused from the protruding portions 134
of the first electrode 133. As a result, the organic light emit-
ting structure 155 may have a plurality of portions divided by
the protruding portions 134 of'the first electrode 133. That is,
the organic light emitting structure 155 may be divided into
the plurality of portions by the recesses, the grooves or the
dents formed from the protruding portions 134 of the first
electrode 133.

[0107] Referring now to FIG. 13, a second electrode 140
may be formed on the organic light emitting structure 155 and
the pixel defining layer 130. The second electrode 140 may
include a transparent conductive material in accordance with
an emission structure (or emission direction) of the organic
light emitting display device. Further, the second electrode
140 in the luminescent region may have an inclination angle
substantially the same as or substantially similar to that of the
inclined structure 120.

[0108] A second protection layer 145 may be formed on the
second electrode 140. The second protection layer 145 may
extend from the luminescent region into the non-luminescent
region. The second protection layer 145 may also be formed
using an organic material or an inorganic material.

[0109] A second substrate 150 may be provided on the
second protection layer 145. The second substrate 150 may
include a transparent insulation substrate, for example, a
glass substrate, a transparent ceramic substrate, a transparent
plastic substrate, etc. A space 148 between the second pro-
tection layer 145 and the second substrate 150 may be filled
with an air, an inactive gas such as a nitrogen gas, a resin
having a light transmittance and a hygroscopicity, etc. In
some example embodiments, the second protection layer 145
may not be formed between the second electrode 140 and the
second substrate in accordance with an additional filling
material in the space 148.

[0110] FIGS. 14 to 19 are cross-sectional views illustrating
a method of manufacturing an organic light emitting display
device in accordance with some example embodiments. The
method illustrated in FIGS. 14 to 19 may provide an organic
light emitting display device having a configuration substan-
tially the same as or substantially similar to that of the organic
light emitting described with reference to FIGS. 5 to 11
except a switching device and an insulation layer having an
inclined structure. However, it is understood by those ordi-
nary skilled in the art that the method may provide other
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organic light emitting display devices having various con-
figurations of a switching device, a protection layer, an elec-
trode, an insulation layer, an organic light emitting structure,
etc.

[0111] Referring to FIG. 14, a buffer layer 205 may be
formed on a first substrate 200, and then a gate electrode 210
may be formed on the buffer layer 205. The buffer layer 205
may be formed on the first substrate 200 by a chemical vapor
deposition process, a plasma enhanced chemical vapor depo-
sition process, a spin coating process or a high density
plasma-chemical vapor deposition process using a silicon
compound.

[0112] A gate electrode 210 may be formed using metal,
alloy, metal compound and/or a transparent conductive mate-
rial, and a gate line (not illustrated) may be provided on a
portion of the buffer layer 205. The gate electrode 210 and the
gate line may be obtained by partially etching a first conduc-
tive layer (not illustrated) after forming the first conductive
layer on the buffer layer 205. In some example embodiments,
the gate electrode 210 and the gate line may be directly
formed on the first substrate 200 when the buffer layer 205 is
not provided on the first substrate 200.

[0113] Referring to FIG. 15, a gate insulation layer 215
may be formed on the buffer layer 205 to cover the gate
electrode 210. The gate insulation layer 215 may be formed
on the buffer layer 205 by a sputtering process, a chemical
vapor deposition process, a printing process, a plasma
enhanced chemical vapor deposition process, a high density
plasma-chemical vapor deposition process, a vacuum evapo-
ration process or a spin coating process using silicon oxide
and/or metal oxide.

[0114] The gate insulation layer 215 may be substantially
uniformly formed onthe buffer layer 205 along a profile of the
gate electrode 210. Here, the gate insulation layer 215 may
have a stepped portion adjacent to the gate electrode 210. In
some example embodiments, the gate insulation layer 215
may have a substantially level surface while sufficiently cov-
ering the gate electrode 210. To ensure the gate insulation
layer 215 having a substantially flat surface, a planarization
process including a chemical mechanical polishing process
and/or an etch-back process may be performed on the gate
insulation layer 215.

[0115] Referring to FIG. 16, a source electrode 220 and a
drain electrode 225 may be formed on the gate insulation
layer 215. Each of the source and the drain electrodes may be
formed using metal, alloy, a metal compound, a transparent
conductive material, etc. A date line (not illustrated) may be
formed on a portion of the gate insulation layer 215, such that
the data line may be connected to the source electrode 220.
The data line may extend along a direction substantially pet-
pendicular to that of the gate line. In example embodiments,
a second conductive layer (not illustrated) may be formed on
the gate insulation layer 215, and then the second conductive
layer may be partially etched to provide the data line and the
source and drain electrodes 220 and 225 on the gate insulation
layer 215. Here, the second conductive layer may be formed
by a sputtering process, a vacuum evaporation process, a
printing process, a chemical vapor deposition process, an
atomic layer deposition process, etc.

[0116] The source and the drain electrodes 220 and 225
may be separated from each other by a set or predetermined
distance with the gate electrode 210 as the center. When the
gate insulation layer 215 has the stepped portion, each of the
source and the drain electrodes 220 and 225 may also have a
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stepped portion caused by the stepped portion of the gate
insulation layer 215. After forming the source and the drain
electrodes 220 and 225, a portion of the gate insulation layer
215 may be exposed over the gate electrode 210.

[0117] Anactive pattern 230 may be formed on the exposed
gate insulation layer 215, the source electrode 220 and the
drain electrode 225. The active pattern 230 may be formed
using semiconductor oxide. For example, the active pattern
230 may include indium-gallium-zinc oxide (IGZ0O), gallium
zine oxide (GaZnxQy), indium tin oxide (ITO), indium zinc
oxide (IZ0), zinc magnesium oxide (ZnMgxOy), zinc tin
oxide (ZnSnxOy), zinc zirconium oxide (ZnZrxQy), zinc
oxide (ZnOx), gallium oxide (GaOx), titanium oxide (TiOx),
tin oxide (SnOx), indium oxide (SnOx), indium-gallium-
hafnium oxide (IGHO), tin-aluminum-zinc oxide (TAZO),
indium-gallium-tin oxide (IGSO), etc. These may be used
alone or in a combination thereof.

[0118] Inexample embodiments, an active layer (not illus-
trated) may be formed on the source electrode 220, the drain
electrode 225 and the gate insulation layer 215, and then the
active layer may be patterned to provide the active pattern 230
on the source electrode 220, the gate electrode 225 and the
gate insulation layer 215. The active layer may be obtained by
a sputtering process, a chemical vapor deposition process, a
printing process, a spray process, a vacuum evaporation pro-
cess, an atomic layer deposition process, a sol-gel process, a
plasma enhanced chemical vapor deposition process, etc.
[0119] As the formation of the active pattern 230, a switch-
ing device may be provided on the first substrate 200. The
switching device may include the gate electrode 210, the gate
insulation layer 215, the source electrode 220, the drain elec-
trode 225 and the active pattern 230. Here, the switching
device may be an oxide semiconductor device.

[0120] Referring to FIG. 17, a first protection layer 235
may be formed on the gate insulation layer 215 to cover the
active pattern 230, the drain electrode 225 and the source
electrode 220. The first protection layer 235 may have a
relatively large thickness sufficiently covering the active pat-
tern 230. The first protection layer 235 may be formed by a
spin coating process, a sputtering process, a printing process,
a chemical vapor deposition process, an atomic layer depo-
sition process, a plasma enhanced chemical vapor deposition
process, a high density plasma-chemical vapor deposition
process or a vacuum evaporation process using an organic
material or an inorganic material. In some example embodi-
ments, the first protection layer 235 may not be provided in
accordance with ingredients and/or dimensions of an insula-
tion layer 245 successively formed.

[0121] The insulation layer 245 may be formed on the first
protection layer 235. The insulation layer 245 may have a
multi layer structure that includes more than two insulation
films. Here, the insulation films of the insulation layer 245
may include materials substantially the same as or substan-
tially similar to those of the first and the second insulation
films 5 and 15. In addition, the insulation film ofthe insulation
layer 245 may be formed on the first protection layer 235 by
processes substantially the same as or substantially similar to
those of forming the first and the second insulation films 5 and
15.

[0122] An inclined structure 255 may be formed on the
insulation layer 245. A sidewall of the inclined structure 255
may have a fifth inclination angle 63. In example embodi-
ments, a first insulation film (not illustrated) may be formed
on the first protection layer 235, and then first recesses (not
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illustrated) may be formed on the first insulation film. The
first recesses may be spaced apart by a set or predetermined
distance. Here, the distance between adjacent first recesses
may be substantially the same as or substantially similar to a
width of the inclined structure 255 having a protruding shape
successively formed. After a second insulation film (not illus-
trated) may be formed on the first insulation film by interpos-
ing the first recesses therebetween, portions of the second
insulation film over the first recesses may be etched. Thus,
second recesses may be formed through the second insulation
film. The second recesses may be communicated with the first
recesses. Then, the first and the second insulation films may
be reflowed to provide the inclined structure 255 having the
protruding shape. In this case, the inclined structure 255 may
be positioned between adjacent recesses formed by combi-
nations of the first and the second recesses. For example, the
inclined structure 255 may be disposed between adjacent two
recesses. The fifth inclination angle 83 of the inclined struc-
ture 255 may be substantially the same as or substantially
similar to those of sidewalls of the adjacent recesses. For
example, the fifth inclination angle 63 of the protruding
inclined structure 255 may be about 20° to about 70° with
respect to a direction substantially parallel to the first sub-
strate 200.

[0123] Referring now to FIG. 17, a hole 250 partially
exposing the drain electrode 225 may be formed through the
insulation layer 245 and the first protection layer 235. Such a
hole 250 may be formed while forming the protruding
inclined structure 255 on the insulation layer 245. Alterna-
tively, the hole 250 may be formed through the insulation
layer 245 and the first protection layer 235 after forming the
inclined structure 255.

[0124] Inexample embodiments, the fifth inclination angle
03 of the sidewall of the inclined structure 255 may be sub-
stantially the same as or substantially similar to the third
inclination angle 61 of the sidewall of the inclined structure
25 described with reference to FIG. 4. When the inclined
structure 255 of the insulation layer 245 has the protruding
shape as illustrated in FIG. 17, the organic light emitting
display device may have a bottom emission structure (or
bottom emission direction).

[0125] Referring to FIG. 18, a first electrode 260 filling the
hole 250 may be formed on the insulation layer 245 having
the protruding inclined structure 255. The first electrode 260
may make contact with the drain electrode 225, and may
locate on both sidewalls and an upper face of the inclined
structure 255. The first electrode 260 may cover the protrud-
ing inclined structure 255, so that each of lateral portions of
the first electrode 260 may have an inclination angle substan-
tially the same as or substantially similar to the fifth inclina-
tion angle 83 of the sidewall of the inclined structure 255. For
example, the lateral portions of the first electrode 260 may
have inclination angles in a range of about 20° to about 70°
relative to an axis substantially parallel to the first substrate
200.

[0126] A pixel defining layer 265 may be formed on the
insulation layer 245 and the first electrode 260 to define
luminescent and non-luminescent regions of the organic light
emitting display device. The pixel defining layer 265 may be
formed using an organic material or an inorganic material.
The pixel defining layer 265 may extend from the non-lumi-
nescent region onto the sidewalls ofthe inclined structure 255
in the luminescent region. That s, the pixel defining layer 265
may not be disposed on the upper face of the inclined struc-
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ture 255. The pixel defining layer 265 may be positioned on
the first electrode 260 positioned on the sidewalls of the
inclined structure 255, such that each of lateral portions ofthe
pixel defining layer 265 may have an inclination angle sub-
stantially the same as or substantially similar to the fifth
inclination angle 083 of the sidewall of the inclined structure
255.

[0127] An organic light emitting structure 270 may be
formed on the first electrode 260 and a portion of the pixel
defining layer 265. The organic light emitting structure 270
may have a multi layer structure that includes an organic light
emitting layer. Although the organic light emitting structure
270 may include various light emitting materials in accor-
dance with pixels of the organic light emitting display device,
the organic light emitting structure 270 may include stacked
light emitting materials for generating a white color of light.
[0128] Inexample embodiments, the organic light emitting
structure 270 may be disposed in the luminescent region only.
For example, the organic light emitting structure 270 may be
formed on the upper face of the inclined structure 255 and the
portion of the pixel defining layer 265 in the luminescent
region. Hence, each of lateral portions of the organic light
emitting structure 270 may have a relatively large inclination
angle. For example, the lateral portion of the organic light
emitting structure 270 may have an inclination angle in a
range of about 40° to about 90° with respect to the axis
substantially parallel to the first substrate 200. As a result, a
ratio between the lateral portion of the organic light emitting
structure 270 and the sidewall of the inclined structure 255 or
the lateral portion of the pixel defining layer 265 may be in a
range of about 1.0:0.2 to about 1.0:1.8.

[0129] Referring to FIG. 19, a second electrode 275 may be
formed on the pixel defining layer 265 and the organic light
emitting structure 270. When the organic light emitting dis-
play device has the bottom emission structure, the second
electrode 275 may include a reflective material. The second
electrode 275 may be substantially uniformly formed on the
pixel defining layer 265 and the organic light emitting struc-
ture 270. Here, a portion of the second electrode 275 adjacent
to the sidewall of the inclined structure 270 may have an
inclination angle substantially the same as or substantially
similar to the fifth inclination angle 63 of the inclined struc-
ture 255.

[0130] A second protection layer 280 may be formed on the
second electrode 275. The second protection layer 280 may
include an organic material or an inorganic material, and may
extend from the luminescent region to the non-luminescent
region. A second substrate 290 may be disposed on the second
protection layer 280. Here, a set or predetermined space 285
may be created between the second protection layer 280 and
the second substrate 290. This space 285 may be filled with an
air or an inactive gas, for example, a nitrogen gas. Alterna-
tively, the space 285 may be filled with a resin having a light
transmittance and a hygroscopicity. In some example
embodiments, the second protection layer 280 may not be
provided between the second electrode 275 and the second
substrate 290 in case an additional filling material may be
formed on the second electrode 275.

[0131] According to example embodiments, each of lateral
portions of the first electrode 260, the pixel defining layer 265
and the second electrode 275 may have a desired inclination
angle for preventing a total reflection of light generated from
the organic light emitting structure 270 because of the
inclined structure 255 having the protruding shape. There-
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fore, the organic light emitting display device may have a
greatly improved light efficiency.

[0132] FIGS. 20 and 21 are cross-sectional views illustrat-
ing a method of manufacturing an organic light emitting
display device in accordance with some example embodi-
ments. The method illustrated in FIGS. 20 to 21 may provide
an organic light emitting display device having a configura-
tion substantially the same as or substantially similar to that of
the organic light emitting described with reference to FIGS. 5
to 11 except an insulation layer, a first electrode and an
organic light emitting structure. However, it is understood by
those ordinary skilled in the art that the method may provide
other organic light emitting display devices having various
configurations of a switching device, a protection layer, an
electrode, an insulation layer having an inclined structure, an
organic light emitting structure, etc.

[0133] Referring to FIG. 20, a switching device, a first
protection layer 235 and an insulation layer 245 having an
inclined structure 255 may be formed on a first substrate 200
by processes substantially the same as or substantially similar
to the processes described with reference to FIGS. 14 to 17.
[0134] As illustrated in FIG. 20, a plurality of protrusions
258 may be formed on the protruding inclined structure 255
by carrying out processes substantially the same as or sub-
stantially similar to the processes described with reference to
FIG. 12. Thus, the insulation layer 245 may have the plurality
of protrusions 258, and each of sidewalls of the protruding
inclined structure 255 may have a fifth inclination angle 03.
[0135] A first electrode 300 may be formed on the insula-
tion layer 245 having the inclined structure 255 to fill up a
hole formed through the insulation layer 245 and the first
protection layer 235. Each of lateral portions of the first
electrode 300 may have an inclination angle substantially the
same as or substantially similar to the fifth inclination angle
03 of the sidewall of the inclined structure 255. Further, the
first electrode 300 may have a plurality of protruding portions
303 caused by the protrusions 258 of the insulation layer 245.
[0136] A pixel defining layer 265 for defining luminescent
and non-luminescent regions may be formed on the first elec-
trode 300 and the insulation layer 245. The pixel defining
layer 265 may extend from the non-luminescent region onto
the sidewalls of the inclined structure 255 positioned in the
luminescent region. The pixel defining layer 265 may be
located on the first electrode 300 positioned on the sidewalls
of the protruding inclined structure 255, so that lateral por-
tions of the pixel defining layer 265 may have an inclination
angle substantially the same as or substantially similar to the
fifth inclination angle 63 of the sidewall of the inclined struc-
ture 255.

[0137] An organic light emitting structure 315 may be
formed on the first electrode 300 and the pixel defining layer
265. In example embodiments, the organic light emitting
structure 315 may be disposed only on an upper face of the
protruding inclined structure 255 and a portion of the pixel
defining layer 265. Thus, each of lateral portions of the
organic light emitting structure 315 may have a relatively
large inclination angle. When the organic light emitting struc-
ture 315 is formed on the first electrode 300 having the pro-
truding portions 303, the organic light emitting structure 315
may include a plurality of recesses, grooves or dents substan-
tially corresponding to the protruding portions 303. There-
fore, the organic light emitting structure 315 may be divided
into a plurality of portions by the recesses, the grooves or the
dents.
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[0138] Referring to FIG. 21, a second electrode 275 may be
formed on the pixel defining layer 265 and the organic light
emitting structure 315. In case the organic light emitting
display device has a bottom emission structure, the second
electrode 275 may include a reflective material. The second
electrode 275 may be uniformly disposed on the pixel defin-
ing layer 265 and the organic light emitting structure 315
along a profile of the organic light emitting structure 315.
Additionally, a portion of the second electrode 275 adjacent
to the sidewall of the inclined structure 255 may have an
inclination angle substantially the same as or substantially
similar to the fifth inclination angle 63.

[0139] A second protection layer 280 may be formed on the
second electrode 275. The second protection layer 280 may
be disposed in both the luminescent region and the non-
luminescent region. A second substrate 290 may be provided
on the second protection layer 280 while a predetermined
space 285 may be interposed between the second protection
layer 280 and second substrate 290. However, the second
protection layer 280 may not be formed on the second elec-
trode 275 when an additional filling material or a filling layer
is interposed between the second electrode 275 and the sec-
ond substrate 290.

[0140] FIGS. 22 to 24 are cross-sectional views illustrating
a method of manufacturing an organic light emitting display
device in accordance with some example embodiments. The
method illustrated in FIGS. 22 to 24 may provide an organic
light emitting display device having a configuration substan-
tially the same as or substantially similarto that of the organic
light emitting described with reference to FIGS. 5 to 11
except an insulation layer having an inclined structure, a first
electrode, a pixel defining layer and an organic light emitting
structure. However, it is understood by those ordinary skilled
in the art that the method may provide other organic light
emitting display devices having various configurations of a
switching device, a protection layer, an electrode, an insula-
tion layer, an organic light emitting structure, etc.

[0141] Referring to FIG. 22, a buffer layer 355, a switching
device and a first protection layer 395 may be formed ona first
substrate 350 by processes substantially the same as or sub-
stantially similar to the processes described with reference to
FIGS. 7 and 8. Here, the switching device may include a
semiconductor pattern, a gate insulation layer 360, a gate
electrode 363, an insulation interlayer 380, a source electrode
385 and a drain electrode 390. The semiconductor pattern of
the switching device may be divided into a source region 365,
a drain region 370 and a channel region 375.

[0142] Aninsulationlayer 400 having a protruding inclined
structure 405 may be formed on the first protection layer 395.
Further, the insulation layer 400 may include a hole exposing
a portion of the drain electrode 390. The insulation layer 400
may have a multi layer structure that includes at least two
insulation films. These insulation films of the insulation layer
400 may be formed using materials substantially the same as
or substantially similar to those of the first and the second
insulation films 5 and 15 described with reference to FIGS. 1
and 2. Additionally, the insulation films of the insulation layer
400 may be obtained by processes substantially the same as or
substantially similar to the processes for forming the first and
the second insulation films 5 and 15 described with reference
to FIGS. 1 and 2.

[0143] Inexample embodiments, a first insulation film (not
illustrated) and a second insulation film (not illustrated) may
be formed on the first protection layer 395. The first and the
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second insulation films may have substantially level surfaces,
respectively. First recesses (not illustrated) may be formed on
the second insulation film by a predetermined distance. Here,
the distance between adjacent first recesses may be substan-
tially the same as or substantially similar to a width of the
inclined structure 405 successively formed. A third insulation
film (not illustrated) may be formed on the second insulation
film while the first recesses are interposed between the second
and the third insulation films. The, portions of the third insu-
lation film over the first recesses may be removed to form
second recesses through the third insulation film. Each of the
second recesses may be communicated with a related first
recess. After reflowing the second and the third insulation
films, the protruding inclined structure 405 may be provided
on the insulation layer 400. The protruding inclined structure
405 may be disposed between adjacent first recesses or adja-
cent second recesses. In case the inclined structure 405 of the
insulation layer 400 has the protruding shape, the organic
light emitting display device may have a bottom emission
structure. A sidewall of the inclined structure 405 may have a
fifth inclination angle 83 substantially the same as or substan-
tially similar to inclination angles of adjacent recesses formed
by combinations of the first and the second recesses. For
example, the sidewall of the inclined structure 405 may have
the fifth inclination angle 63 in a range of about 20° to about
70° with respect to a direction substantially parallel to the first
substrate 350.

[0144] A first electrode 410 may be formed on the insula-
tion layer 400 having the protruding inclined structure 405
while filling a hole formed through the insulation layer 400 to
partially expose the drain electrode 390. In example embodi-
ments, a first electrode layer (not illustrated) may be formed
on the insulation layer 400 to fill up the hole, and then an
etching mask (not illustrated) may be formed on the first
electrode layer. The first electrode layer may be patterned
using the etching mask, such that first electrodes 410 sepa-
rated in adjacent pixel regions may be formed on the insula-
tion layer 400. Each of the first electrodes 410 may make
contact with the drain electrode 390 and may locate on the
sidewall and an upper face ofthe protruding inclined structure
405. Since the first electrode 410 is disposed on the protrud-
ing inclined structure 405, lateral portions of the first elec-
trode 410 may have inclination angles substantially the same
as or substantially similar to the fifth inclination angle 63 of
the inclined structure 405. For example, each lateral portion
of the first electrode 410 may have an inclination angle in a
range of about 20° to about 70° with respect to an axis sub-
stantially parallel to the first substrate.

[0145] Referring to FIG. 23, a pixel defining layer 415 may
be formed on the first electrode 410 and the insulation layer
400 to define a luminescent region and a non-luminescent
region of the organic light emitting display device. The pixel
defining layer 415 may be formed using an organic material
or an inorganic material. The pixel defining layer 415 may
extend from the non-luminescent region onto the inclined
structure 405 positioned in the luminescent region.

[0146] In example embodiments, the pixel defining layer
415 may extend to cover the first electrode 410 in the lumi-
nescent region. In this case, an opening may be formed
though the pixel defining layer 415 to expose the first elec-
trode 410 positioned on the upper face of the inclined struc-
ture 405. The opening of the pixel defining layer 415 may
include a sidewall having a sixth inclination angle 04 sub-
stantially different from the fifth inclination angle 63 of the
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sidewall of the inclined structure 405. For example, the side-
wall of the opening of the pixel defining layer 415 may have
the sixth inclination angle 04 in a range of about 110° to about
160° relative to the direction substantially parallel to the first
substrate 350. This pixel defining layer 415 having the open-
ing may define the luminescent region of the organic light
emitting display device. Also, later portions of the pixel defin-
ing layer 415 disposed on the sidewalls of the inclined struc-
ture 405 may haveinclination angles substantially the same as
or substantially similar to the fifth inclination angle 63.

[0147] An organic light emitting structure 420 may be
formed on the first electrode 410 in the opening of the pixel
defining layer 415. In example embodiments, the organic
light emitting structure 420 may be buried (filled) in the
opening of the pixel defining layer 415. That is, the organic
light emitting structure 420 may fully fill the opening of the
pixel defining layer 415, and may have a substantially level
surface. Thus, a sidewall of the organic light emitting struc-
ture 420 may have an inclination angle substantially the same
as or substantially similar to the sixth inclination angle 64 of
the sidewall of the opening. For example, the sidewall of the
organic light emitting structure 420 may have an inclination
angle in a range of about 110° to about 160° with respect to
the axis substantially parallel to the first substrate 350. There-
fore, a ratio of the sidewall of the organic light emitting
structure 420 relative to the sidewall of the protruding
inclined structure 405, the later portion of the first electrode
410 or the lateral portion of the pixel defining layer 415 may
be in a relatively large range of about 1.0:1.6 to about 1.0:8.0.
In pixels of the organic light emitting display device, the
organic light emitting structure 420 may have a multi layer
structure including an organic light emitting layer. The
organic light emitting structures 420 may include different
light emitting materials, respectively. Alternatively, all of the
organic light emitting structures 420 may include stacked
light emitting materials for generating a white color of light.

[0148] Referring to FIG. 24, a second electrode 425 may be
formed on the pixel defining layer 415 and the organic light
emitting structure 420. When the organic light emitting dis-
play device has a bottom emission structure, the second elec-
trode 425 may include a reflective material. The second elec-
trode 425 may be substantially uniformly formed on the pixel
defining layer 415 and the organic light emitting structure
420. In this case, a portion of the second electrode 425 adja-
cent to the sidewall of the protruding inclined structure 405
may have an inclination angle substantially the same as or
substantially similar to the fifth inclination angle 63.

[0149] A second protection layer 430 may be formed on the
second electrode 425. The second protection layer 430 may
include an organic material or an inorganic material, and may
extend from the luminescent region to the non-luminescent
region. A second substrate 450 including a transparent insu-
lation substrate may be disposed on the second protection
layer 430. Here, a set or predetermined space 435 may be
provided between the second protection layer 430 and the
second substrate 450 in the luminescent region. Although an
air or an inactive gas such as a nitrogen gas may fill up the
space 435, a resin having a light transmittance and a hygro-
scopicity may fill up such a space 435 as occasion demands.
In some example embodiments, the second protection layer
430 may not be formed between the second electrode 425 and
the second substrate 450 in accordance with an additional
filling material in the space 435.
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[0150] According to example embodiments, the protruding
inclined structure 405 may provide the lateral portions of the
first electrode 410, the pixel defining layer 415 and the second
electrode 425 having desired inclination angles for prevent-
ing a total reflection of light generated from the organic light
emitting structure 420. Hence, the organic light emitting dis-
play device may ensure a considerably enhanced light effi-
ciency. Additionally, the organic light emitting structure 420
may be buried in the opening of the pixel defining layer 415,
so that the light progressing into the non-luminescent region
may be reflected toward the luminescent region by the second
electrode 425 disposed over the inclined structure 405 having
the protruding shape.

[0151] According to example embodiments of the inven-
tion, an organic light emitting display device may include an
insulation layer having an inclined structure of a recessed
shape or a protruding shape without any additional structure
for the optical resonance of the light generated from an
organic light emitting structure. Therefore, the organic light
emitting display device may have a light efficiency consider-
ably greater than that of the conventional organic light emit-
ting display device. As s result, the organic light emitting
display device may display an image with an improved lumi-
nance, an enhanced contrast, an increased viewing angle, etc.
[0152] The foregoing is illustrative of example embodi-
ments, and is not to be construed as limiting thereof. Although
a few example embodiments have been described, those
skilled in the art will readily appreciate that many modifica-
tions are possible in the example embodiments without mate-
rially departing from the novel teachings and advantages of
example embodiments. Accordingly, all such modifications
are intended to be included within the scope of example
embodiments as defined in the claims. In the claims, means-
plus-function clauses are intended to cover the structures
described herein as performing the recited function and not
only structural equivalents but also equivalent structures.
Therefore, it is to be understood that the foregoing is illustra-
tive of example embodiments and is not to be construed as
limited to the specific embodiments disclosed, and that modi-
fications to the disclosed example embodiments, as well as
other example embodiments, are intended to be included
within the scope of the appended claims. The invention is
defined by the following claims, with equivalents of the
claims to be included therein.

What is claimed is:

1. A method of forming an inclined structure on an insula-
tion layer, the method comprising:

forming a first recess on a first insulation film;

forming a second insulation film on the first insulation film

having the first recess;

forming a second recess on the second insulation film; and

forming the inclined structure from the first and the second

recesses by performing a reflow process on the first and
the second insulation films.

2. The method of claim 1, wherein each of the first and the
second insulation films comprises at least one selected from
the group consisting of an organic material, a silicon com-
pound, metal and metal oxide.

3. The method of claim 2, wherein each of the first and the
second insulation films comprises at least one selected from
the group consisting of photoresist, acryl-based polymer,
polyimide-based polymer, polyamide-based polymer, silox-
ane-based polymer, polymer containing photosensitive acryl
carboxyl group, novolak resin, alkali-soluble resin, silicon
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oxide, silicon nitride, silicon oxynitride, silicon oxycarbide,
silicon carbon nitride, aluminum, magnesium, zinc, hafnium,
zirconium, titanjum, tantalum, aluminum oxide, titanium
oxide, tantalum oxide, magnesium oxide, zinc oxide,
hafnium oxide and zirconium oxide.

4. The method of claim 1, wherein each of the first and the
second recesses is formed using a mask having a light block-
ing region and a semi-transmissive region.

5. The method of claim 1, wherein the first recess has a
depth larger than a depth of the second recess and the second
recess has a width larger than a width of the first recess.

6. The method of claim 1, further comprising performing a
surface treatment process on a sidewall and a bottom of the
first recess after forming the first recess.

7. The method of claim 1, wherein the reflow process is
performed at a temperature in a range of about 50% to about
80% of melting points of the first and the second insulation
films.

8. The method of claim 1, wherein the inclined structure
has a recessed shape or a protruding shape.

9. The method of claim 8, wherein a ratio between an
inclination angle of a sidewall of the inclined structure and
inclination angles of sidewalls of the first and the second
recesses is in a range of about 1.0:0.2 to about 1.0:1.8.

10. An organic light emitting display device comprising:

a first substrate;

aninsulation layer on the first substrate, the insulation layer
comprising an inclined structure;

a first electrode on the insulation layer;

a pixel defining layer on the insulation layer and the first
electrode, the pixel defining layer defining a luminescent
region and a non-luminescent region;

an organic light emitting structure on the first electrode in
the luminescent region;

a second electrode on the pixel defining layer and the
organic light emitting structure; and

a second substrate on the second electrode.

11. The organic light emitting display device of claim 10,
wherein the pixel defining layer extends on the first electrode
positioned on a sidewall of the inclined structure.

12. The organic light emitting display device of claim 10,
wherein the pixel defining layer extends on the first electrode
positioned on an upper face of the inclined structure, and the
pixel defining layer has an opening exposing the first elec-
trode in the luminescent region.

13. The organic light emitting display device of claim 12,
wherein the organic light emitting structure is disposed in the
opening of the pixel defining layer.

14. The organic light emitting display device of claim 13,
wherein a sidewall of the organic light emitting structure has
an inclination angle of about 110° to about 160° relative to a
direction in parallel to the first substrate.

15. The organic light emitting display device of claim 10,
wherein a sidewall of the inclined structure has an inclination
angle of about 20° to about 70° relative to a direction parallel
to the first substrate.

16. The organic light emitting display device of claim 15,
wherein each of lateral portions of the first and the second
electrodes on the inclined structure has an inclination angle
the same as an inclination angle of the sidewall of the inclined
structure.

17. The organic light emitting display device of claim 10,
wherein the insulation layer has a plurality of protrusions on
the inclined structure.
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18. The organic light emitting display device of claim 17,
wherein the first electrode has a plurality of protruding pot-
tions formed on the plurality of protrusions, respectively.

19. The organic light emitting display device of claim 18,
wherein the organic light emitting structure has a plurality of
portions divided by the protruding portions of the first elec-
trode.

20. The organic light emitting display device of claim 10,
wherein the inclined structure has a recessed shape, and a
sidewall of the inclined structure has an inclination angle the
same as an inclination angle of a sidewall of the organic light
emitting structure.

21. The organic light emitting display device of claim 10,
wherein the inclined structure has a protruding shape, and a
ratio between an inclination angle of asidewall of the inclined
structure and an inclination angle of a sidewall of the organic
light emitting structure is in a range of about 1.0:0.2 to about
1.0:1.8.

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

forming an insulation layer on a first substrate;

forming an inclined structure on the insulation layer;

forming a first electrode on the insulation layer;

forming a pixel defining layer on the insulation layer and

the first electrode;

forming an opening exposing the first electrode positioned

on the inclined structure by partially etching the pixel
defining layer;

forming an organic light emitting structure on the exposed

first electrode;

forming a second electrode on the pixel defining layer and

the organic light emitting structure; and

forming a second substrate on the second electrode.
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23. The method of claim 22, wherein the forming of the
insulation layer and the forming of the inclined structure
comprise:

forming a first insulation film on the first substrate;

forming a first recess on the first insulation film;

forming a second insulation film on the first insulation film

having the first recess;

forming a second recess on the second insulation film; and

forming the inclined structure from the first and the second

recesses by reflowing the first and the second insulation
films.

24. The method of claim 22, wherein the forming of the
insulation layer and the forming of the inclined structure
comprise:

forming a first insulation film on the first substrate;

forming first recesses on the first insulation film, the first

recesses being separated from each other;

forming a second insulation film on the first insulation film

having the first recesses;

forming second recesses on portions of the second insula-

tion film over the first recesses; and

forming the inclined structure having a protruding shape

between adjacent recesses by reflowing the first and the
second insulation films.

25. The method of claim 22, further comprising forming a
plurality of protrusions on a bottom of the inclined structure.

26. The method of claim 25, further comprising forming a
plurality of protruding portions of the first electrode, wherein
the plurality of protruding portions are formed by the plural-
ity of protrusions.

27. The method of claim 26, wherein portions of the
organic light emitting structure are divided by the plurality of
protruding portions of the first electrode.
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