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ORGANIC LIGHT EMITTING DISPLAY
DEVICE HAVING REFLECTION
STRUCTURE AND METHOD OF

MANUFACTURING ORGANIC LIGHT

EMITTING DISPLAY DEVICE HAVING

REFLECTION STRUCTURE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority under 35 USC §119
to Korean Patent Application No. 10-2011-0086797 filed on
Aug. 30, 2011 in the Korean Intellectual Property Office
(KIPO), the contents of which are herein incorporated by
reference in its entirety.

BACKGROUND

[0002] 1.Field

[0003] The present disclosure relates to organic light emit-
ting display (OLED) devices and methods of manufacturing
organic light emitting display devices.

[0004] 2. Related Technology

[0005] Among various flat panel display devices, an
organic light emitting display (OLED) device generally has
advantages such as a high response speed, a low power con-
sumption and a wide view angle, so that the organic light
emitting display devices are widely used in various electric
and electronic apparatuses. An organic light emitting display
device may have a construction in which an anode and a
cathode successively disposed on an insulation layer covering
a thin film transistor (TFT) provided on a substrate. An
organic light emitting layer is interposed between the anode
and the cathode. However, a light generated from the organic
light emitting layer may be at least partially reflected between
the electrodes, and thus a light efficiency of the organic light
emitting display device may be reduced. For example, the
organic light emitting display device may have a relatively
poor light efficiency of about 17% based on a total quantity of
the light generated from the organic light emitting layer.
[0006] To improve the light efficiency of the organic light
emitting display device, a bank having an inclined sidewall or
aprotruding bank may be disposed between adjacent pixels of
the organic light emitting display device so as to increase an
effective area of the organic light emitting layer in a display
region of the organic light emitting display device. However,
the bank having the inclined sidewall of the protruding bank
does not reflect the light progressing toward a non-display
region of the organic light emitting display device. Therefore,
the light efficiency of the organic light emitting display is not
be sufficiently increased, Further, the organic light emitting
layer and an electrode are not uniformly formed on the bank
having the inclined sidewall of the protruding bank, thereby
deteriorating uniformities of the pixels of the organic light
emitting display device. The foregoing discussion in the
background section is to provide background information,
and does not constitute an admission of prior art.

SUMMARY

[0007] Embodiments provide an organic light emitting dis-
play device including an electrode having a reflection struc-
ture such as a recess structure or a protrusion structure to
improve a light efficiency and uniformities of pixels.

[0008] Embodiments provide a method of manufacturing
an organic light emitting display device including an elec-
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trode having a reflection structure such as a recess structure or
a protrusion structure to improve a light efficiency and uni-
formities of pixels.

[0009] According to embodiments, there is provided an
organic light emitting display device including a substrate, a
first electrode, a pixel defining layer, an organic light emitting
structure and a second electrode. The substrate may have a
switching device formed thereon. The first electrode may be
electrically connected to the switching device. The first elec-
trode may include a reflection structure. The pixel defining
layer may be disposed over the first electrode. The pixel
defining layer may define a luminescent region and a nonlu-
minescent region. The organic light emitting structure may be
disposed over the pixel defining layer. The second electrode
may be disposed over the organic light emitting structure.
[0010] In embodiments, the reflection structure of the first
electrode may be configured to reflect at least part of a light
generated from the organic light emitting structure and
headed to the nonluminescent region toward the luminescent
region.

[0011] In embodiments, the reflection structure may
include a recess structure and the pixel defining layer may
include an opening exposing at least a portion of the first
electrode in the luminescent region. The opening of the pixel
defining layer may have a substantially rounded sidewall and
the organic light emitting structure may be located over the
exposed portion of the first electrode along a shape of the
opening of the pixel defining layer. The first electrode may
include a first electrode film pattern, a second electrode film
pattern, the recess structure and a third electrode film pattern.
The first electrode film pattern may be electrically connected
to the switching device. The second electrode film pattern
may be disposed over the first electrode film pattern. The
recess structure may be disposed on the second electrode film
pattern in the luminescent region. The third electrode film
pattern may be disposed in the recess structure. Each of the
first and the third electrode film patterns may include a trans-
parent conductive material. Here, the second electrode film
pattern may include a reflective material. The second elec-
trode may include a material substantially the same as a
material of the first electrode film pattern or a material of the
third electrode film pattern. A sidewall of the reflection struc-
ture may have a first angle of inclination relative to a plane
substantially parallel to the substrate, and the opening of the
pixel defining layer may have a second angle of inclination
substantially greater than the first angle of inclination. A ratio
between the first angle of inclination and the second angle of
inclination may be in arange of about 0.3:1.0 to about 1.0:4.0.
A ratio of a thickness of the first electrode in the nonlumines-
centregion relative to a thickness of the pixel defining layerin
the nonluminescent region may be below about 1.0.

[0012] In embodiments, the reflection structure of the first
electrode may include a protrusion structure. In this case, the
first electrode may include a first electrode film pattern and a
second electrode film pattern having the protrusion structure.
The first electrode film pattern may be electrically connected
to the switching device. The protrusion structure may pro-
trude from the first electrode film pattern. The first electrode
film pattern may include a transparent conductive material
and the second electrode film pattern may include a reflective
material. The second electrode may include a material sub-
stantially the same as that of the second electrode film pattern.
The pixel defining layer may include a first portion and a
second portion. Here, the first portion may substantially
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enclose or cover a portion of the second electrode film pattern
and define the luminescent region, and the second portion
may be located on the first electrode film pattern and define
the nonluminescent region. The first portion of the pixel
defining layer may have a substantially rounded shape. A ratio
of'a width of the first portion relative to a thickness of the first
portion may be above about 1.0. A ratio of a thickness of the
second portion relative to a thickness of the second electrode
film pattern may be substantially equal to or smaller than
about 1.0.

[0013] According to embodiments, there is provided a
method of manufacturing an organic light emitting display
device. In the method of manufacturing the organic light
emitting display device, a switching device may be formed
over a substrate. An insulation layer may be formed over the
substrate to cover the switching device. A first electrode hav-
ing a recess structure may be formed over the insulation layer.
The first electrode may be electrically connected to the
switching device. A pixel defining layer may be formed over
the insulation layer to partially expose a portion of the first
electrode. An organic light emitting structure may be formed
over the exposed portion of the first electrode and the pixel
defining layer. A second electrode may be formed over the
organic light emitting structure.

[0014] In forming of the first electrode according to
embodiments, a first electrode film may be formed over the
insulation layer. A second electrode film may be formed over
the first electrode film. A first electrode film pattern and a
second electrode film pattern may be formed over the insula-
tion layer by patterning the first electrode film and the second
electrode film. The recess structure may be formed over the
second electrode film pattern. A third electrode film pattern
may be formed in the recess structure. The recess structure
may be formed by a dry etching process. The recess structure
may be formed while patterning the first and the second films
to form the first and the second electrode film patterns.

[0015] In forming of the pixel defining layer according to
embodiments, an opening may be formed to expose at least a
portion of the third electrode film pattern by partially etching
the pixel defining layer.

[0016] According to embodiments, there is provided a
method of manufacturing an organic light emitting display
device. In the method of manufacturing the organic light
emitting display device, a switching device may be formed
over a substrate. An insulation layer may be formed over the
substrate to cover the switching device. A first electrode hav-
ing a protrusion structure may be formed over the insulation
layer. The first electrode may be electrically connected to the
switching device. A pixel defining layer may be formed over
the insulation layer and the first electrode. An organic light
emitting structure may be formed over the pixel defining
layer. A second electrode may be formed over the organic
light emitting structure.

[0017] In forming of the first electrode according to
embodiments, a first electrode film may be formed over the
insulation layer. A second electrode film may be formed over
the first electrode film. A second electrode film pattern having
the protrusion structure may be formed over the first electrode
film by patterning the second electrode film. A first electrode
film pattern may be formed over the insulation layer by pat-
terning the first electrode film. The second electrode film
pattern may be formed while forming the first electrode film
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pattern. The pixel defining layer may be formed over the first
electrode film pattern to substantially enclose or cover the
second electrode film pattern.

[0018] According to embodiments, the organic light emit-
ting display device may include the first electrode having the
reflection structure such as the recess structure or the protru-
sion structure, so that the organic light emitting display device
may have a light efficiency increased by more than about 50%
in comparison with that of the conventional organic light
emitting display devices. Additionally, the pixel defining
electrode of the organic light emitting display device may
have a substantially rounded shape, such that pixels, the
organic light emitting structure and the second electrode of
the organic light emitting display device may ensure
enhanced uniformities.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] Embodiments will be more clearly understood from
the following detailed description taken in conjunction with
the accompanying drawings. FIGS. 1 to 7 represent non-
limiting, embodiments as described herein.

[0020] FIGS. 1 to 7 are cross-sectional views illustrating a
method of manufacturing an organic light emitting display
device in accordance with embodiments.

[0021] FIGS. 81to 12 are cross-sectional views illustrating a
method of manufacturing an organic light emitting display
device in accordance with some embodiments.

[0022] FIG. 13 is a cross-sectional view illustrating an
organic light emitting display device in accordance with some
embodiments.

DESCRIPTION OF EMBODIMENTS

[0023] Various embodiments will be described more fully
hereinafter with reference to the accompanying drawings, in
which some embodiments are shown. The invention may,
however, be embodied in many different forms and should not
be construed as limited to the embodiments set forth herein.
Rather, these embodiments are provided so that this descrip-
tion will be thorough and complete, and will fully convey the
scope of the invention to those skilled in the art. In the draw-
ings, the sizes and relative sizes of layers and regions may be
exaggerated for clarity.

[0024] 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 numerals refer to
like elements throughout. As used herein, the term “and/or”
includes any and all combinations of one or more of the
associated listed items.

[0025] It will be understood that, although the terms first,
second, third etc. may be used herein to describe various
elements, components, regions, layers and/or sections, these
elements, components, regions, layers and/or sections should
not be limited by these terms. These terms are only used to
distinguish one element, component, region, layer or section
from another region, layer 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 departing from the teachings of the invention.
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[0026] 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 (for example,
rotated 90 degrees or at other orientations) and the spatially
relative descriptors used herein interpreted accordingly.
[0027] The terminology used herein is for the purpose of
describing particular embodiments only and is not intended to
be limiting of the invention. As used herein, the singular
forms “a,” “an” and “the” are intended to include a plurality of
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, ele-
ments, and/or components, but do not preclude the presence
or addition of one or more other features, integers, steps,
operations, elements, components, and/or groups thereof.
[0028] Embodiments are described herein with reference to
cross-sectional illustrations that are schematic illustrations of
idealized embodiments (and intermediate structures). As
such, variations from the shapes of the illustrations as a result,
for example, of manufacturing techniques and/or tolerances,
are to be expected. Thus, embodiments should not be con-
strued as limited to the particular shapes of regions illustrated
herein but are to include deviations in shapes that result, for
example, from manufacturing. For example, an implanted
region illustrated as a rectangle will, typically, have rounded
or curved features and/or a gradient of implant concentration
at its edges rather than a binary change from implanted to
non-implanted region. Likewise, a buried region formed by
implantation may result in some implantation in the region
between the buried region and the surface through which the
implantation takes place. Thus, the regions illustrated in the
figures are schematic in nature and their shapes are not
intended to illustrate the actual shape of a region of a device
and are not intended to limit the scope of the invention.
[0029] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used herein have the same meaning
as commonly understood by one of ordinary skill in the art to
which this invention belongs. It will be further understood
that terms, such as those defined in commonly used dictio-
naries, 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.

[0030] FIGS. 1 to 7 are cross-sectional views illustrating a
method of manufacturing an organic light emitting display
device in accordance with embodiments.

[0031] Referring to FIG. 1, a buffer layer 105 may be
formed on a substrate 100. The substrate 100 may include a
transparent insulation substrate. For example, the substrate
100 may include a glass substrate, a quartz substrate, a trans-
parent resin substrate, etc. Examples of the transparent resin
substrate for the substrate 100 may include polyimide-based
resin, acryl-based resin, polyacrylate-based resin, polycar-

Feb. 28,2013

bonate-based resin, polyeter-based resin, polyethylene-
terephthalate-based resin, sulfonic acid-based resin, etc.
[0032] Insome embodiments, a planarization process may
be performed for the substrate 100 before forming the buffer
layer 105 on the substrate 100. For example, a chemical
mechanical polishing (CMP) process and/or an etch back
process may be executed for the substrate 100 to thereby
obtain the substrate 100 having a substantially level upper
surface. In other embodiments, the buffer layer 105 is not be
provided on the substrate 100 depending on surface condi-
tions of the substrate 100, ingredients in the substrate 100, etc.
[0033] The buffer layer 105 may prevent diffusion of metal
atoms, metal ions and/or impurities from the substrate 100.
Additionally, the buffer layer 105 may serve to obtain a sub-
stantially uniform semiconductor layer pattern 110 by control
a heat transfer rate in a successive crystallization process for
forming the semiconductor layer pattern 110. Furthermore,
the buffer layer 105 may improve a flatness of the substrate
100 in case that the substrate 100 has a relatively irregular
surface.

[0034] In embodiments, the buffer layer 105 may be
formed using a silicon compound. For example, the buffer
layer 105 may include silicon oxide (SiOx), silicon nitride
(SiNx), silicon oxynitride (SiOxNy), silicon oxycarbide
(SiOxCy), silicon carbon nitride (SiCxNy), etc. These may be
used alone or in a combination thereof. The buffer layer 105
may be formed by a spin coating process, a chemical vapor
deposition (CVD) process, a plasma enhanced chemical
vapor deposition (PECVD) process, a high density plasma-
chemical vapor deposition (HDP-CVD) process, a printing
process, etc. The buffer layer 105 may have a single layer
structure or a multi layer structure, which 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.

[0035] Thesemiconductor layer pattern 110 may be formed
on the buffer layer 105. In embodiments, a semiconductor
layer (not illustrated) may be formed on the buffer layer 105,
and then the semiconductor layer may be patterned to form a
preliminary semiconductor layer pattern (not illustrated) on
the buffer layer 105. The preliminary semiconductor layer
pattern may be treated by the crystallization process, so that
the semiconductor layer pattern 110 may be formed on the
buffer layer 105. The semiconductor layer may be formed by
a chemical vapor deposition process, a plasma enhanced
chemical vapor deposition process, a low pressure chemical
vapor deposition (LPCVD) process, a sputtering process, etc.
When the semiconductor layer includes amorphous silicon,
the semiconductor layer pattern 110 may include polysilicon.
The crystallization process for forming the semiconductor
layer pattern 110 may include a laser irradiation process, a
thermal treatment process, a thermal process using a catalyst,
etc.

[0036] In some embodiments, a dehydrogenation process
may be performed about the semiconductor layer and/or the
preliminary semiconductor layer pattern after forming the
semiconductor layer and/or after forming the preliminary
semiconductor layer. With the dehydrogenation process, the
content of hydrogen atoms in the semiconductor layer or the
preliminary semiconductor layer, so that the semiconductor
layer pattern 100 may have enhanced electrical characteris-
tics.

[0037] Referring to FIG. 2, a gate insulation layer 115 may
be formed on the buffer layer 105 to cover the semiconductor
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layer pattern 110. The gate insulation layer 115 may be
formed by a spin coating process, a chemical vapor deposi-
tion process, a plasma enhanced chemical vapor deposition
process, a sputtering process, a vacuum evaporation process,
a high density plasma-chemical vapor deposition process, a
printing process, etc. The gate insulation layer 115 may be
formed using silicon oxide, metal oxide, etc. Examples of the
metal oxide in the gate insulation layer 115 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.
[0038] In embodiments, the gate insulation layer 115 may
be conformingly formed on the buffer layer 105 along a
profile of the semiconductor layer pattern 110, so that a thick-
ness of the gate insulation layer 115 may be substantially
uniform. In this case, the gate insulation layer 115 may have
a relatively small thickness, and the gate insulation layer 115
may have stepped portions generated adjacent to the semi-
conductor layer pattern 110. In some embodiments, the gate
insulation layer 115 may have a substantially level upper
surface while sufficiently covering the semiconductor layer
pattern 110. Here, the gate insulation layer 115 may have a
relatively large thickness.

[0039] A gate electrode 120 may be formed on the gate
insulation layer 115. The gate electrode 120 may be located
on a portion of the gate insulation layer 115 under which the
semiconductor layer pattern 110. That is, the gate electrode
120 may be positioned directly over the semiconductor layer
pattern 110. In embodiments, a first conductive layer (not
illustrated) may be formed on the gate insulation layer 115,
and the first conductive layer may be patterned by a photoli-
thography process or an etching process using an additional
etching mask. Thus, the gate electrode 120 may be provided
on the gate insulation layer 115. The first conductive layer
may be formed by a printing process, a sputtering process, a
chemical vapor deposition process, a pulsed laser deposition
(PLD) process, a vacuum evaporation process, an atomic
layer deposition (ALD) process, etc.

[0040] The gate electrode 120 may include metal, alloy,
metal nitride, conductive metal oxide, a transparent conduc-
tive material, etc. For example, the gate electrode 120 may be
formed using aluminum (Al), aluminum alloy, aluminum
nitride (AINX), silver (Ag), silver alloy, tungsten (W), tung-
sten nitride (WNXx), copper (Cu), copper alloy, nickel (Ni),
chrome (Cr), chrome nitride (CrNx), molybdenum (Mo),
molybdenum alloy, titanium (Ti), titanium nitride (TiNXx),
platinum (Pt), titanium alloy, tantalum (Ta), tantalum nitride
(TaNx), neodymium (Nd), neodymium alloy, scandium (Sc),
scandium alloy, strontium ruthenium oxide (SRO), zinc oxide
(ZnOx), indium tin oxide (ITO), tin oxide (SnOx), indium
oxide (InOx), gallium oxide (GaOx), indium zinc oxide
(IZO), etc. These may be used alone or in a combination
thereof. The gate electrode 120 may have a single layer struc-
ture or a multi 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.

[0041] Although it is not illustrated in FIG. 2, a gate line
may be formed on the gate insulation layer 115 while forming
the gate electrode 120 on the gate insulation layer 115. The
gate line may be coupled to the gate electrode 120, and the
gate line may be extended on the gate insulation layer 120
along a first direction.

[0042] Using the gate electrode 120 as a mask, impurities
may be implanted into portions of the semiconductor layer
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pattern 110, such that a source region 125 and a drain region
130 may be formed in the semiconductor layer pattern 110.
The source and the drain regions 125 and 130 may be properly
formed by adjusting an applied energy of an ion implantation
process for doping the impurities into both of side portions of
the semiconductor layer pattern 110. In this case, a central
portion of the semiconductor layer pattern 110 may define a
channel region 135 between the source and the drain regions
125 and 130 because the impurities is not doped into the
central portion of the semiconductor layer pattern 110. That
is, the channel region 135 of the semiconductor layer pattern
110 may be defined by the formation of the source and the
drain regions 125 and 130. In some embodiments, a mask (not
illustrated) partially exposing the gate insulation layer 115
may be formed on the gate insulation layer 115 adjacent to the
gate electrode 120, and then impurities may be implanted into
portions of the semiconductor layer pattern 110 using the gate
electrode 120 and the mask as implantation masks, thereby
forming the source and the drain regions 125 and 130.

[0043] Inembodiments, the gate electrode 120 may have a
width substantially smaller than a width of the semiconductor
layer pattern 110. For example, the width of the gate electrode
120 may be substantially the same as or substantially similar
to that of the channel region 135 of the semiconductor layer
pattern 110. However, the dimensions of the gate electrode
120 and/or the dimensions of the channel region 135 may
vary, depending on desired electrical characteristics of a
switching device employed in the organic light emitting dis-
play device.

[0044] Referring to FIG. 3, a first insulation layer 140 may
be formed on the gate insulation layer 115 to cover the gate
electrode 120. The first insulation layer 140 may be conform-
ingly formed on the gate insulation layer 115 along a profile
of the gate electrode 120, so that a thickness of the first
insulation layer 140 may be substantially uniform. Hence, the
first insulation layer 140 may have stepped portions adjacent
to the gate electrode 120. The first insulation layer 140 may
include a silicon compound. For example, the first insulation
layer 140 may be formed using silicon oxide, silicon nitride,
silicon oxynitride, silicon carbon nitride, silicon oxycarbide,
etc. These may be used alone or in a combination thereof.
Further, the first insulation layer 140 may have a single layer
structure or a multi layer structure, which may include a
silicon oxide film, a silicon nitride film, a silicon oxynitride
film, a silicon carbon nitride film and/or a silicon oxycarbide
film. The first insulation layer 140 may be formed 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
first insulation layer 140 may electrically insulate the gate
electrode 120 from a source electrode 145 and a drain elec-
trode 150 successively formed.

[0045] The source and the drain electrodes 145 and 150
may be provided on the first insulation layer 140. The source
and the drain electrodes 145 and 150 may be separated from
each other by a predetermined distance. The source and the
drain electrodes 145 and 150 may be adjacent to the gate
electrode 120. For example, the source and the drain elec-
trodes 145 and 150 may respectively extend from portions of
the first insulation layer 140 positioned over the source and
the drain regions 125 and 130 to portions of the first insulation
layer 140 located on the gate electrode 120. Additionally, the
source and the drain electrodes 145 and 150 may pass through
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the first insulation layer 140 and may make contact with the
source and the drain regions 125 and 130, respectively.
[0046] In embodiments, the first insulation layer 140 may
be partially etched to form holes partially exposing the source
and the drain regions 125 and 130, and then a second conduc-
tive layer (not illustrated) may be formed on the first insula-
tion layer 140 to fill the holes. The second conductive layer
may be patterned to obtain the source and the drain electrode
145 and 150 as illustrated in FIG. 3. The second conductive
layer may be formed by a sputtering process, a chemical
vapor deposition process, a pulsed laser deposition process, a
vacuum evaporation process, an atomic layer deposition pro-
cess, a printing process, etc. Each of the source and the drain
electrodes 145 and 150 may include metal, alloy, metal
nitride, conductive metal oxide, a transparent conductive
material, etc. For example, each of the source and the drain
electrodes 145 and 150 may be formed using aluminum,
aluminum alloy, aluminum nitride, silver, silver alloy, tung-
sten, tungsten nitride, copper, copper alloy, nickel, nickel
alloy, chrome, chrome nitride, molybdenum, molybdenum
alloy, titanium, titanium alloy, titanium nitride, platinum,
platinum alloy, tantalum, tantalum nitride, neodymium, scan-
dium, 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. Each of the source and the drain electrode 145 and
150 may have a single layer structure or a multi layer struc-
ture, which may include a metal film pattern, an alloy film
pattern, a metal nitride film pattern, a conductive metal oxide
film pattern and/or a transparent conductive material film
pattern.

[0047] Although it is not illustrated in FIG. 3, a data line
may be formed on the first insulation layer 140 while forming
the source and the drain electrodes 145 and 150 on the source
and the drain regions 125 and 130. The data line may extend
on the first insulation layer 140 along a second direction.
Here, the second direction may be substantially perpendicu-
lar to the first direction where the gate line may extend. The
data line may make contact with the source electrode 145.
[0048] When the source and the drain electrodes 145 and
150 are formed on the first insulation layer 140, the switching
device of the organic light emitting display device may be
provided on the substrate 100. The switching device may
include the semiconductor layer pattern 110, the gate insula-
tion layer 115, the gate electrode 120, the source electrode
145 and the drain electrode 150.

[0049] Referring to FIG. 4, a protection layer 155 may be
formed on the first insulation layer 140 to cover the source and
the drain electrodes 145 and 150. The protection layer 155
may have a thickness sufficiently covering the source and the
drain electrodes 145 and 150. The protection layer 155 may
include an organic material or an inorganic material. For
example, the protection layer 155 may be formed using pho-
toresist, acryl-based resin, polyimide-based resin, polya-
mide-based resin, siloxane-based resin, resin containing pho-
tosensitive carboxyl group, novolak resin, alkali-developable
resin, silicon oxide, silicon nitride, silicon oxynitride, silicon
oxycarbide, silicon carbon nitride, aluminum, magnesium,
zinc, hafnium, titanium, tantalum, aluminum oxide, titanium
oxide, tantalum oxide, magnesium oxide, zinc oxide,
hafnium oxide, zirconium oxide, etc. These may be used
alone or in a combination thereof. The protection layer 155
may be formed by a spin coating process, a printing process,
a sputtering process, a chemical vapor deposition process, an
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atomic layer deposition process, a plasma enhanced chemical
vapor deposition process, a high density plasma-chemical
vapor deposition process, a vacuum evaporation process, etc.
[0050] Insomeembodiments, the protection layer 155 cov-
ering the switching device does not need to be formed on the
first insulation layer 140, depending on ingredients, dimen-
sions and/or structures of a second insulation layer 160 suc-
cessively formed.

[0051] The second insulation layer 160 may be formed on
the protection layer 155. The second insulation layer 160 may
have a single layer structure or a multi layer structure includ-
ing at least two insulation films. In embodiments, a planariza-
tion process may be executed about the second insulation
layer 160 to improve a flatness of the second insulation layer
160. For example, the second insulation layer 160 may have
a substantially level surface by a chemical vapor deposition
process and/or an etch back process. The second insulation
layer 160 may include an organic material. For example, the
second insulation layer 160 may be formed using photoresist,
acryl-based resin, polyimide-based resin, polyamide-based
resin, siloxane-based resin, resin containing photosensitive
carboxyl group, novolak resin, alkali-developable resin,.
These may be used alone or in a combination thereof. In some
embodiments, the second insulation layer 160 may be formed
using an inorganic material such as a silicon compound,
metal, metal oxide, etc. For example, the second insulation
layer 160 may include silicon oxide, silicon nitride, silicon
oxynitride, silicon oxycarbide, silicon carbon nitride, alumi-
num, magnesium, zinc, hafnium, titanium, tantalum, alumi-
num oxide, titanium oxide, tantalum oxide, magnesium
oxide, zinc oxide, hafhium oxide, zirconium oxide, etc. These
may be used alone or in a combination thereof. The second
insulation layer 160 may be formed on the protection layer
155 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 depo-
sition process, a high density plasma-chemical vapor deposi-
tion process, a vacuum evaporation process, etc.

[0052] The second insulation layer 160 and the protection
layer 155 may be partially etched by a photolithography
process or an etching process using an additional etching
mask, so that a contact hole 161 partially exposing the drain
electrode 150 may be formed through the second insulation
layer 160 and the protection layer 155. In embodiments, the
contact hole 161 may have a sidewall inclined by a predeter-
mined angle. For example, the contact hole 161 may have an
upper width substantially larger than a lower width thereof.
[0053] Referring to FIG. 5, a first electrode layer (not illus-
trated) may be formed on the second insulation layer 160 to
fill the contact hole 161. The first electrode layer may have a
multi layer structure. In embodiments, the first electrode layer
may make contact with the exposed drain electrode 150 by the
contact hole 161 because the first electrode layer may fill the
contact hole 161. In some embodiments, a contact, a plug or
a pad may be formed on the drain electrode 150 to fill the
contact hole 161, and then the first electrode layer may be
formed on the second insulation layer 160 and the contact, the
plug or the pad. Here, the first electrode layer may be electri-
cally coupled to the drain electrode 150 through the contact,
the plug or the pad.

[0054] When the organic light emitting display device has a
top emission type, the first electrode layer may include a first
electrode film, a second electrode film and a third electrode
film. In this case, the first electrode film may fill the contact
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hole 161 and may extend on the second insulation layer 160.
The second and the third electrode films may be sequentially
formed on the first electrode film.

[0055] The first electrode film of the first electrode layer
may be formed using a first transparent conductive material.
For example, the first electrode film may include indium tin
oxide, indium zinc oxide, zinc oxide, gallium oxide, zinc tin
oxide, etc. These may be used alone or in a combination
thereof. The first electrode film may be formed by a sputtering
process, a chemical vapor deposition process, an atomic layer
deposition process, a pulsed laser deposition process, a print-
ing process, etc.

[0056] The second electrode film of the first electrode layer
may be formed using a reflective metal, alloy having a reflec-
tivity, etc. For example, the second electrode film may include
aluminum, silver, platinum, gold (Au), chrome, tungsten,
molybdenum, titanium, palladium (Pa), iridium (Ir), alloy
thereof, etc. Additionally, the second electrode film may be
formed by a printing process, a sputtering process, a chemical
vapor deposition process, an atomic layer deposition process,
a pulsed laser deposition process, etc.

[0057] The third electrode film of the first electrode layer
may include a second transparent conductive material. For
example, the third electrode film may be formed using indium
tin oxide, tin oxide, indium zinc oxide, zinc oxide, zinc tin
oxide, gallium oxide, etc. The third electrode film may be
formed by a sputtering process, sputtering process, a chemi-
cal vapor deposition process, an atomic layer deposition pro-
cess, apulsed laser deposition process, a printing process, etc.
[0058] Inembodiments, the first transparent material in the
first electrode film may be substantially the same as or sub-
stantially similar to the second transparent conductive mate-
rial in the third electrode film. In some embodiments, the first
transparent conductive material may be different from the
second transparent conductive material. That is, the first elec-
trode film may include a material substantially different from
that of the third electrode film.

[0059] Whenthe firstelectrode layer includes the first to the
third electrode films, the first electrode film may be formed on
the second insulation layer 160 to sufficiently fill the contact
hole 161, and then the second electrode film may be formed
on the first electrode film. For example, the first electrode film
may have a first thickness of about 500 A to about 1,000 A
based on an upper face of the second insulation layer 160, and
the second electrode film may have a second thickness of
about 2,000 A to about 4,000 A measured from an upper face
of the first electrode film. Therefore, a ratio between the first
thickness and the second thickness may be in a range of about
1.0:2.0 to about 1.0:8.0. The first and the second electrode
films may be patterned to provide a first electrode film pattern
162 and a second electrode film pattern 164 on the second
insulation layer 160. In this case, the first electrode film
pattern 162 may be connected to the drain electrode 150, and
a recess structure 175 having a predetermined depth may be
formed on the second electrode film pattern 164.

[0060] In embodiments, the depth of the recess structure
175 may be substantially smaller than the second thickness of
the second electrode film pattern 164. Thus, the first electrode
film pattern 162 is not exposed when the recess structure 175
is formed on the second electrode film pattern 164. For
example, the depth of the recess structure 175 may be in a
range of about 1,000 A to about 2,000 A based on an upper
face of the second electrode film pattern 164. Therefore, a
ratio between the depth of the recess structure 175 and the
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second thickness of the second electrode film pattern 164 may
be in a range of about 1.0:1.0 to about 1.0:4.0.

[0061] In embodiments, the recess structure 175 may be
formed together with the second electrode film pattern 164.
For example, the first electrode film pattern 162, the second
electrode film pattern 164 and the recess structure 175 may be
formed together at the same time during etching process by
using a halftone mask or a halftone slit mask. In some
embodiments, the first electrode film pattern 162 and the
second electrode film pattern 164 may be formed on the
second insulation layer 160, and then the recess structure 175
may be provided on the second electrode film pattern by an
additional etching process. For example, a photoresist pattern
(not illustrated) may be formed on the second electrode film
pattern 164, and the second electrode film pattern 164 may be
partially etched by a dry etching process such as an oxygen
plasma etching process while controlling etching conditions
of the dry etching process.

[0062] After the third electrode film may be formed on the
second electrode film pattern 164 having the recess structure
175 and the second insulation layer 160, the third electrode
film may be patterned to form the third electrode film pattern
166 in the recess structure 175 of the second electrode film
pattern 164. The third electrode film pattern 166 may have a
relatively small third thickness. Therefore, a first electrode
170 having the first to the third electrode film patterns 162,
164 and 166 and the recess structure 175 may be provided on
the second insulation layer 160. In embodiments, the first
electrode 170 may include the recess structure 175 as a reflec-
tion structure for reflecting a light generated from an organic
light emitting structure 185 successively formed thereon. For
example, the first electrode 170 may serve as an anode of the
organic light emitting display device. The third thickness of
the third electrode film pattern 164 may be in a range of about
1,000 A to about 2,000 A measured from a bottom face of the
recess structure 175. Thus, a ratio between the third thickness
of the third electrode film pattern 166 and the second thick-
ness of the second electrode film pattern 164 may be in a
range of about 1.0:2.0 to about 1.0:8.0. Further, a ratio
between the depth of the recess structure 175 and the third
thickness of the third electrode film pattern 166 may be in a
range of about 1.0:0.25 to about 1.0:1.0.

[0063] Inembodiments, the third electrode film pattern 166
may be confined by the recess structure 175 of the second
electrode film pattern 164. For example, a lower face of the
third electrode film pattern 166 may contact with the bottom
face of the recess structure 175, and a sidewall of the third
electrode film pattern 166 make contact a sidewall of the
recess structure 175. The sidewall of the recess structure 175
of'the first electrode 170 may have a first angle of inclination
01 relative to a plane and/or a direction substantially parallel
to the substrate 100. For example, the first angle of inclination
01 of the recess structure 175 may be in a range of about 10°
to about 70° with respect to a plane and/or an axis substan-
tially parallel to an upper face of the substrate 100. Hence, the
sidewall of the third electrode film pattern 166 may have an
angle of inclination of about 10° to about 70° relative to the
plane and/or the axis substantially parallel to the substrate
100. When the first electrode 170 includes the recess structure
175 as the reflection structure, the organic light emitting
display device may have the top emission type.

[0064] Referring to FIG. 6, a pixel defining layer 180 may
be formed on the first electrode 170 and the second insulation
layer 160. The pixel defining layer 180 may include an
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organic material or an inorganic material. For example, the
pixel defining layer 180 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 mixture thereof. Additionally, the pixel defining layer 180
may be formed by way of a spin coating process, a spray
process, a printing process, a chemical vapor deposition pro-
cess, etc.

[0065] The pixel defining layer 180 may be partially etched
to form an opening 185 that partially exposes the first elec-
trode 170. For example, the opening 185 of the pixel defining
layer 180 may entirely or partially expose the third electrode
film pattern 166 of the first electrode 170. The opening 185 of
the pixel defining layer 180 may define a luminescent region
and a nonluminescent region of the organic light emitting
display device. That is, a portion of the organic light emitting
display device including the opening 185 may define the
luminescent region, and another portion of the organic light
emitting display device neighboring the opening 185 may
define the nonluminescent region. As described above, the
first electrode 170 includes the second electrode film pattern
164 and the recess structure 175, so that the first electrode 170
may reflect the light generated from the organic light emitting
structure 190 and headed to the nonluminescent region
toward the luminescent region. That is, the recess structure
175 of the first electrode 170 may reflect the light moving to
the nonluminescent region toward the luminescent region.
Therefore, the organic light emitting display device may
ensure a considerably increased light efficiency, and also an
image displayed by the organic light emitting display device
may have a greatly enhanced brightness.

[0066] In embodiments, a sidewall of the opening 185 of
the pixel defining layer 180 may be adjacent to the sidewall of
the recess structure 175 of the first electrode 170, such that a
lower sidewall of the opening 185 may have a second angle of
inclination 62. In this case, the second angle of inclination 62
of the opening 195 may be substantially larger than the first
angle of inclination 01 of the recess structure 175. For
example, the lower sidewall of the opening 185 may have the
second angle of inclination 62 in a range of about 20° to about
80° with respect to the plane and/or the direction substantially
parallel to the substrate 100. Therefore, a ratio between the
first angle of inclination 01 of the recess structure 175 and the
second angle of inclination 62 of the opening 185 may be in
a range of about 0.3:1.0 to about 1.0:4.0. Further, an upper
sidewall of the opening 185 may have a rounded shape. Thus,
the light emitting structure 190 including organic layers and a
second electrode 195 (see FIG. 7) may be uniformly formed
on the pixel defining layer 180 and the first electrode 170.

[0067] Inembodiments, the pixel defining layer 180 in the
luminescent region may have a thickness substantially
smaller than a thickness of the first electrode 170. For
example, a ratio of the thickness of the pixel defining layer
180 in the luminescent region and the thickness of the first
electrode 170 may be below about 1.0. Additionally, the side-
wall of the opening 185 may be spaced apart from the sidewall
of the recess structure 170 by interposing the pixel defining
layer 180 therebetween. For example, the sidewall of the
opening 185 may be separated from the sidewall of the recess
structure 170 by a distance above about 3.0 um. As the lower
sidewall of the opening 185 has the second angle of inclina-
tion 02, the opening 185 of the pixel defining layer 180 may
have an upper width substantially larger than a lower width
thereof. Hence, an exposed portion of the third electrode film
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pattern 166 may have an area substantially smaller than a total
area of the third electrode film pattern 166. Here, a ratio
between an angle of inclination of the opening 185 and an
angle of inclination of the recess structure 175 may be below
about V2. That is, a ratio of the angle of inclination 02 relative
to the first angle of inclination 61 may be above about 2.0.
[0068] Referring to FIG. 7, the light emitting structure 190
may be formed on the pixel defining layer 180 and the
exposed first electrode 170. In embodiments, the light emit-
ting structure 190 may have a multi layer structure that may
include an organic light emitting layer (EL), a hole injection
layer (HIL), a hole transfer layer (HTL), an electron transfer
layer (ETL), an electron injection layer (EIL), etc. The
organic light emitting layer of the light emitting structure 190
may be formed using luminescent materials for generating a
red color of light, a green color oflight or a blue color of light
for various pixels of the organic light emitting display device.
In some embodiments, the organic light emitting layer of the
light emitting structure 190 may have a multi layer structure
that may include substantially a plurality of stacked lumines-
cent materials for generating a while color of light by mixing
a red color of light, a green color of light and a blue color of
light. The opening 185 of the pixel defining layer 180 has the
substantially rounded upper sidewall as described above, the
light emitting structure 190 may be conformingly formed on
the first electrode 170 and the pixel defining layer 180, so that
a thickness of the light emitting structure 190 may be uni-
form. Further, a portion of the light emitting structure 190 in
the luminescent region may have a predetermined angle of
inclination with respect to the second insulation layer 160,
depending on the second angle of inclination 62 of the open-
ing 185. For example, a portion of the light emitting structure
190 contacting the sidewall of opening 185 may have an angle
of'inclination in a range of about 20° to about 80° relative to
the plane and/or the axis substantially parallel to the substrate
100.

[0069] The second electrode 195 may be formed on the
light emitting structure 190. The second electrode 195 may
also be uniformly formed on the light emitting structure 190
in conformation with the shape of the opening 185 of the pixel
defining layer 180. The second electrode 195 may serve a
cathode of the organic light emitting display device. The
second electrode 195 located in the luminescent region may
have an angle of inclination as the second angle of inclination
02 of the opening 185.

[0070] When the organic light emitting display device has
the top emission type, the second electrode 195 may include
a third transparent conductive material. For example, the
second electrode 195 may be formed using indium tin oxide,
tin oxide, indium zinc oxide, zinc oxide, zinc tin oxide, gal-
lium oxide, etc. These may be used alone or in a combination
thereof. Additionally, the second electrode 195 may be
formed by way of a sputtering process, a chemical vapor
deposition process, an atomic layer deposition process, a
pulsed laser deposition process, a vacuum evaporation pro-
cess, a printing process, etc.

[0071] In embodiments, the third transparent conductive
material of the second electrode 195 may be substantially the
same as or substantially similar to the first transparent con-
ductive material of the first electrode film pattern 162 of the
first electrode 170 and/or the second transparent conductive
material of the third electrode film pattern 166. Alternatively,
the third transparent conductive material of the second elec-
trode 195 may be substantially different from the first trans-
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parent conductive material of the first electrode film pattern
162 and/or the second transparent conductive material of the
third electrode film pattern 166.

[0072] According to embodiments, an organic light emit-
ting display device may include a first electrode having a
recess structure as a reflection structure, and the organic light
emitting display device may ensure an enhanced light by
properly adjusting a ratio between an angle of inclination of
the recess structure and an angle of inclination of an opening
of a pixel defining layer and/or a ratio between a thickness of
the pixel defining layer and a thickness of the first electrode in
a luminescent of the organic light emitting display device. In
case that an electrode without a recess structure has a light
reflection efficiency of about 100%, the first electrode includ-
ing the recess structure may have a light reflection efficiency
of about 135% when a ratio between the angle of inclination
of the opening of the pixel defining layer and the angle of
inclination of the recess structure is about 1.32 and a ratio
between the thickness of the first electrode and the thickness
of the pixel defining layer in the luminescent region is about
3.0. When a ratio between the angle of inclination of the
opening of the pixel defining layer and the angle ofinclination
of the recess structure is about 1.32 and a ratio between the
thickness of the first electrode and the thickness of the pixel
defining layer in the luminescent region is about 19.0, the first
electrode may have a light reflection efficiency of about 143.
7%. In case that a ratio between the angle of inclination of the
opening of the pixel defining layer and the angle ofinclination
of the recess structure is about 1.41 and a ratio between the
thickness of the first electrode and the thickness of the pixel
defining layer in the luminescent region is about 3.0, the first
electrode may have a light reflection efficiency of about 106.
8%. When a ratio between the angle of inclination of the
opening of the pixel defining layer and the angle ofinclination
of the recess structure is about 1.05 and a ratio between the
thickness of the first electrode and the thickness of the pixel
defining layer in the luminescent region is about 4.0, the first
electrode may have a light reflection efficiency of about 130.
8%. Further, the first electrode may have a light reflection
efficiency varying, depending on a distance between a side-
wall of the recess structure and a sidewall of the opening. For
example, the distance between the sidewall of the recess
structure and the sidewall of the opening may be properly
ensured in order to improve the light reflection efficiency of
the first electrode.

[0073] FIGS. 81to 12 are cross-sectional views illustrating a
method of manufacturing an organic light emitting display
device in accordance with embodiments. The method illus-
trated in FIGS. 8 to 12 may provide an organic light emitting
display device having a construction substantially the same as
or substantially similar to that of the organic light emitting
display device described with reference to FIG. 7 except a
first electrode, a pixel defining layer, a light emitting structure
and a second electrode. However, the method illustrated in
FIGS. 8 to 12 may be easily modified to produce organic light
emitting display devices having various constructions.

[0074] Referring to FIG. 8, a buffer layer 205 may be
formed on a substrate 200. The substrate 200 may include a
transparent insulation substrate. For example, the substrate
200 may include a glass substrate, a quartz substrate, a trans-
parent resin substrate, etc. Examples of the transparent resin
substrate used as the substrate 200 may include polyimide-
based resin, acryl-based resin, polyacrylate-based resin,
polycarbonate-based resin, polyeter-based resin, polyethyl-
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eneterephthalate-based resin, sulfonic acid-based resin, etc.
The buffer layer 205 may be formed using a silicon com-
pound. The buffer layer 205 may have a single layer structure
including a silicon compound film, or a multi layer structure
including silicon compound films.

[0075] Insome embodiments, a planarization process may
be executed for the substrate 200 before forming of the buffer
layer 205, so that the substrate 200 may have a substantially
flat surface. For example, the planarization process for the
substrate 200 may include a chemical mechanical polishing
process and/or an etch back process. In other embodiments,
the buffer layer 205 may be omitted according to surface
conditions and/or ingredients of the substrate 200.

[0076] A semiconductor layer pattern (not illustrated) may
be formed on the buffer layer 205. In embodiments, after a
semiconductor layer (not illustrated) may be formed on the
buffer layer 205 by chemical vapor deposition process, a
plasma enhanced chemical vapor deposition process, a low
pressure chemical vapor deposition process or a sputtering
process, the semiconductor layer may be partially etched to
provide a preliminary semiconductor layer pattern (not illus-
trated) on the buffer layer 205. A crystallization process may
be carried out about the preliminary semiconductor layer
pattern, and thus the semiconductor layer pattern may be
formed on the buffer layer 205.

[0077] A gate insulation layer 215 covering the semicon-
ductor layer pattern may be formed on the buffer layer 205.
The gate insulation layer 215 may be formed using silicon
oxide and/or metal oxide by way of a spin coating process, a
chemical vapor deposition process, a plasma enhanced
chemical vapor deposition process, a sputtering process, a
vacuum evaporation process, a high density plasma-chemical
vapor deposition process, a printing process, etc. The gate
insulation layer 115 may have a relatively thin thickness and
may uniformly be located conformingly on the buffer layer
205 along a profile of the semiconductor layer pattern. In
some embodiments, the gate insulation layer 215 may have a
relatively large thickness for ensuring a substantially level
surface.

[0078] Referring now to FIG. 8, a gate electrode 220 may
be formed on the gate insulation layer 215. The gate electrode
220 may be located over the semiconductor layer pattern. In
embodiments, a first conductive layer (not illustrated) may be
formed on the gate insulation layer 215 using metal, alloy,
metal nitride, conductive metal oxide and/or transparent con-
ductive material. The first conductive layer may be partially
etched to form the gate electrode 220 on the gate insulation
layer 215. The first conductive layer may be formed by a
printing process, a sputtering process, a chemical vapor depo-
sition process, a pulsed laser deposition process, a vacuum
evaporation process, an atomic layer deposition process, etc.
The gate electrode 220 may have a single layer structure or a
multi layer structure. Additionally, a gate line (not illustrated)
contacting the gate electrode 220 may be formed on the gate
insulation layer 215 in forming of the gate electrode 220 on
the gate insulation layer 215.

[0079] Impurities may be doped into side portions of the
semiconductor layer pattern to thereby obtain an active pat-
tern including a source region 225, a drain region 230 and a
channel region 235. Here, the gate electrode 220 may serve as
an implantation mask for implanting the impurities into the
side portions of the semiconductor layer pattern. The gate
electrode 220 may have a width substantially smaller than a
width of the active pattern, however, dimensions of the gate
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electrode 220 and/or dimensions of the channel region 235
may vary, depending on desired electrical characteristics of a
switching device provided on the substrate 200.

[0080] Referring to FIG. 9, a first insulation layer 240 cov-
ering the gate electrode 220 may be formed on the gate
insulation layer 215. The first insulation layer 240 may be
uniformly formed on the gate insulation layer 215 along a
profile of the gate electrode 220, so that the first insulation
layer 240 may include stepped portions generated adjacent to
the gate electrode 220. The first insulation layer 240 may be
formed using a silicon compound by way of 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 first insu-
lation layer 240 may have a single layer structure including
one of a silicon oxide film, a silicon nitride film, a silicon
oxynitride film, a silicon carbon nitride film and a silicon
oxycarbide film. Alternatively, the first insulation layer 240
may have a multi layer structure including at least two of a
silicon oxide film, a silicon nitride film, a silicon oxynitride
film, a silicon carbon nitride film and a silicon oxycarbide
film.

[0081] A source electrode 245 and a drain electrode 250
may be formed on the first insulation layer 240. The source
and the drain electrodes 245 and 250 may be spaced apart
from each other by a predetermined distance. The source and
the drain electrodes 245 may pass through the first insulation
layer 240 and may make contact with the source and the drain
regions 225 and 230, respectively. In embodiments, the first
insulation layer 240 may be partially etched to form holes (not
illustrated) that partially expose the source and the drain
regions 225 and 230. After a second conductive layer (not
illustrated) may be formed on the first insulation layer 140
using metal, alloy, metal nitride, conductive metal oxide and/
or a transparent conductive material to fully fill the holes, the
second conductive layer may be partially etched to provide
the source and the drain electrode 245 and 250. Here, the
second conductive layer may be formed by way of a sputter-
ing process, a chemical vapor deposition process, a pulsed
laser deposition process, a vacuum evaporation process, an
atomic layer deposition process, a printing process, etc. Each
ofthe source and the drain electrode 245 and 250 may have a
single layer structure including one of a metal film pattern, an
alloy film pattern, a metal nitride film pattern, a conductive
metal oxide film pattern and a transparent conductive material
film pattern. Alternatively, each of the source and the drain
electrode 245 and 250 may have a multi layer structure
including more than two of a metal film pattern, an alloy film
pattern, a metal nitride film pattern, a conductive metal oxide
film pattern and a transparent conductive material film pat-
tern. A data line (not illustrated) contacting the source elec-
trode 245 may be formed on the first insulation layer 240 in
forming the source and the drain electrodes 245 and 250.

[0082] A protection layer 255 covering the source and the
drain electrodes 245 and 250 may be formed on the first
insulation layer 240. The protection layer 255 may have a
relatively large thickness for completely covering the source
and the drain electrodes 245 and 250. The protection layer
255 may include an organic material or an inorganic material.
For example, the protection layer 255 may be formed using an
organic material or an inorganic material by way of a spin
coating process, a printing process, a sputtering process, a
chemical vapor deposition process, an atomic layer deposi-
tion process, a plasma enhanced chemical vapor deposition
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process, a high density plasma-chemical vapor deposition
process, a vacuum evaporation process, etc. In some embodi-
ments, the protection layer 255 covering the switching device
may be omitted.

[0083] A second insulation layer 260 may be formed on the
protection layer 255 using an organic material or an inorganic
material by a spin coating process, a printing process, a sput-
tering 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.
The second insulation layer 260 may have a single layer
structure including an organic material film or an inorganic
material film. Alternatively, the second insulation layer 260
may have a multi layer structure including organic material
films and/or inorganic material films. In some embodiments,
a planarization process may be performed about the second
insulation layer 260 to ensure a level surface of the second
insulation layer 260.

[0084] The second insulation layer 260 and the protection
layer 255 may be partially etched to form a contact hole 261
that may partially exposes the drain electrode 250. For
example, the contact hole 261 may be formed through second
insulation layer 260 and the protection layer 255 by way of a
dry etching process or a wet etching process depending on the
materials included in the second insulation layer 260 and the
protection layer 255.

[0085] Referring to FIG. 10, a first electrode layer (not
illustrated) having a multi layer structure may be formed on
the second insulation layer 260 to fill the contact hole 261.
[0086] When the organic light emitting display devicehas a
bottom emission type, the first electrode layer may be created
by forming a first electrode film and a second electrode film
on the second insulation layer 260. The first electrode film
may fill the contact hole 261 and may extend on the second
insulation layer 260. The second electrode film may be dis-
posed on the first electrode film. For example, the first elec-
trode film may be formed using a transparent conductive
material by way of a sputtering process, a chemical vapor
deposition process, an atomic layer deposition process, a
pulsed laser deposition process, a printing process, etc.
Examples of the transparent conductive material in the first
electrode film may include indium tin oxide, indium zinc
oxide, zinc oxide, gallium oxide, zinc tin oxide, etc. The
second electrode film may be formed using a first reflective
material such as reflective metal, alloy having a reflectivity,
etc. Examples of the first reflective material may include
aluminum, silver, platinum, gold, chrome tungsten, molyb-
denum, titanium, palladium, iridium, alloy thereof, etc. The
second electrode film may be formed on the first electrode
film by a printing process, a sputtering process, a chemical
vapor deposition process, an atomic layer deposition process,
a pulsed laser deposition process, etc.

[0087] The first electrode layer having the first and the
second electrode films may be partially etched to form a first
electrode 270 on the second insulation layer 260. The first
electrode 270 may include a first electrode film pattern 262
and a second electrode film pattern 264. In embodiments, the
first electrode film pattern 262 and the second electrode film
pattern 264 may be formed together at the same time during
etching process. In some embodiments, the second electrode
film may be patterned to form the second electrode film
pattern 264 having a protrusion structure or bump structure
275 on the first electrode film, and then the first electrode film
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may be patterned to form the first electrode film pattern 262
between the second insulation layer 260 and the second elec-
trode film pattern 264. The first and the second electrode film
patterns 262 and 264 may be formed by way of a dry etching
process or a wet etching process.

[0088] Inembodiments, the first electrode film pattern 262
of the first electrode 270 may make contact with the drain
electrode 250 of the switching device, and may extend on the
second insulation layer 260. The second electrode film pat-
tern 264 may include the protrusion structure 275 having an
inclined sidewall. In this case, the sidewall of the protrusion
structure 275 may have a third angle of inclination (63 ) rela-
tive to a plane, a direction or an axis substantially parallel to
asurface of the substrate 200. For example, the sidewall of the
protrusion structure 275 may have the third angle of inclina-
tion (03) in a range of about 10° to about 70° with respect to
the plane, the direction or the axis substantially parallel to the
substrate 200. Therefore, the first electrode 270 may include
the protrusion structure 275 as a reflection structure for
reflecting a light heading toward a nonluminescent region of
the organic light emitting display device.

[0089] Referring to FIG. 11, a pixel defining layer 280
including an organic material or an inorganic material may be
formed on the first electrode 270 and the second insulation
layer 260. The pixel defining layer 280 may be formed by way
of a spin coating process, a spray process, a printing process,
a chemical vapor deposition process, a plasma enhanced
chemical vapor deposition process, etc. The pixel defining
layer 280 may define the nonluminescent region and a lumi-
nescent region of the organic light emitting display device.
For example, a protruding portion of the pixel defining layer
280 enclosing or covering the protrusion structure 275 may
substantially define the luminescent region whereas a portion
of the pixel defining layer 280 which does not cover the
protruding portion may substantially define the nonlumines-
cent region.

[0090] Inembodiments, the protruding portion of the pixel
defining layer 280 in the luminescent region may have a
substantially rounded shape. For example, the protruding por-
tion of the pixel defining layer 280 may have a substantially
semicircular shape, a substantially dome shape, etc. The por-
tion of the pixel defining layer 280 in the luminescent region
may be uniformly formed on the first electrode film pattern
262. A light emitting structure 290 and a second electrode 295
(see FIG. 12) may be conformingly formed on the first elec-
trode 270 and the pixel defining layer 280 because the pixel
defining layer 280 may have the above-described structure.
Therefore, the organic light emitting display device may
include pixels having improved uniformity.

[0091] In embodiments, the pixel defining layer 280 may
have a relatively large thickness, so that the pixel defining
layer 280 may sufficiently cover the second electrode film
pattern 264 of the first electrode 270. In the luminescent
region, a ratio between a width of the protruding portion and
a thickness of the protruding portion of the pixel defining
layer 280 may be above about 1.0. As described above, the
protruding portion of the pixel defining layer 280 may enclose
the second electrode film pattern 264 in the luminescent
region. In the nonluminescent region, a ratio between a width
of the portion of the pixel defining layer 280 and a thickness
of the second electrode film pattern 264 may be below about
1.0. Additionally, the portion of the pixel defining layer 280
may be separated from the second electrode film pattern 264
by a distance of above about 3.0 um. With the pixel defining
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layer 280 and the first electrode 270 having above-described
structures, a light headed to the nonluminescent region may
be reflected toward the substrate 200 in the luminescent
region after the light is generated from the light emitting
structure 290. For example, the light may be generated from
the light emitting structure 270, and then some portions of the
light may be headed to the substrate 200 in the luminescent
region whereas other portions of the light may be headed to
the nonluminescent region. In the nonluminescent region, the
light may be reflected by the protrusion structure 275 of the
first electrode 270 toward the substrate 200 in the luminescent
region, and the light may also reflected by the second elec-
trode 295 toward the substrate 200 in the luminescent region.
Therefore, the organic light emitting display device may
ensure a considerably increased light efficiency.

[0092] Referringto FIG.12, the light emitting structure 290
including an organic light emitting layer may be formed on
the pixel defining layer 280. The light emitting structure 290
may additionally include ahole injection layer, a hole transfer
layer, an electron transfer layer, an electron injection layer,
etc. The light emitting structure 290 may be conformingly
formed on the pixel defining layer 280 having the protruding
portion. The organic light emitting layer of the light emitting
structure 290 may include luminescent materials for generat-
ing a red color of light, a green color of light or a blue color of
light for various pixels of the organic light emitting display
device. Alternatively, the organic light emitting layer of the
light emitting structure 290 may have a multi layer structure
that may include substantially a plurality of stacked lumines-
cent materials for generating a while color of light by mixing
a red color of light, a green color of light and a blue color of
light. The protruding portion of the pixel defining layer 280
may have the rounded structure, so that the light emitting
structure 290 may be uniformly provided on the pixel defin-
ing layer 280

[0093] The second electrode 295 may be formed on the
light emitting structure 290. The second electrode 295 may be
formed using a second reflective material such as metal hav-
ing a reflectivity, alloy having a reflectivity, etc. For example,
the second electrode 295 may include aluminum, silver, plati-
num, gold, chrome, tungsten, molybdenum, titanium, palla-
dium, iridium, alloy thereof, etc. The second electrode 295
may be formed by a printing process, a sputtering process, a
chemical vapor deposition process, an atomic layer deposi-
tion process, a pulsed laser deposition process, a vacuum
evaporation process, etc.

[0094] In embodiments, the second reflective material in
the second electrode 295 may be substantially the same as or
substantially similar to the first reflective material in the sec-
ond electrode film pattern 264. Alternatively, the second
reflective material of the second electrode 295 may be sub-
stantially different from the first reflective material of the
second electrode film pattern 264.

[0095] When the organic light emitting display device has
the bottom emission type, the light generated from the light
emitting structure 290 and headed toward the nonluminescent
region may be reflected by the protrusion structure 275 of the
first electrode 270 and also may be reflected by the second
electrode 295 toward the substrate 200 in the luminescent
region. The second electrode 295 may have a structure sub-
stantially the same as or substantially similar to that of the
pixel defining layer 280 having the above-described struc-
ture, such that the light may be effectively reflected toward the
luminescent region by the second electrode 295.
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[0096] FIG. 13 is a cross-sectional view illustrating an
organic light emitting display device in accordance with some
embodiments. In the organic light emitting display device
illustrated in FIG. 13, a substrate 100, a switching device, a
first insulation layer 140, a protection layer 155 and a second
insulation layer 160 may be substantially the same as or
substantially similar to those of the organic light emitting
display device described with reference to FIG. 7.

[0097] Referring to FIG. 13, the organic light emitting dis-
play device may additionally include a first electrode 300, a
pixel defining layer 310, a light emitting structure 315, a
second electrode 320, etc.

[0098] The first electrode 300 may fill a contact hole (not
illustrated) formed through the second insulation layer 160
and the protection layer 155, and the first electrode 300 may
extend on the second insulation layer 160. The first electrode
300 may include a recess structure 305 located in a lumines-
cent region of the organic light emitting display device. That
is, the first electrode 300 may have the recess structure 305
positioned in the luminescent region as a reflection structure
for reflecting a light toward the luminescent region.

[0099] In embodiments, a first electrode layer (not illus-
trated) may be formed on the second insulation layer 160 to
fill the contact hole exposing a drain electrode 150, and then
the first electrode layer may be partially etched to obtain the
first electrode 300. In this case, the recess structure 305 may
be provided on the first electrode 300 while patterning the first
electrode layer. In some embodiments, after forming the first
electrode 300 on the second insulation layer 160 by pattern-
ing the first electrode layer, the first electrode 300 may be
partially etched to form the recess structure 305 thereon.
[0100] When the organic light emitting display device has a
top emission type, the first electrode 300 may include a reflec-
tive material. For example, the first electrode 300 may be
formed using reflective metal, reflective alloy, etc. A sidewall
of'the recess structure 305 of the first electrode 300 may have
a fourth angle on inclination (64) with respect to a direction or
an axis substantially parallel to an upper face of the substrate
100. For example, the sidewall of the recess structure 305 may
have the fourth angle on inclination (64) in a range of about
10° to about 70° relative to the plane, the direction or the axis
substantially parallel to the substrate 100. The recess struc-
ture 305 may have a depth relatively smaller than a thickness
ofthe first electrode 300, so that the recess structure 305 does
not expose the second insulation layer 160.

[0101] The pixel defining layer 310 may include an open-
ing 313 that may expose the recess structure 305 of the first
electrode 300 in the luminescent region. For example, the
opening 313 of the pixel defining layer 310 may entirely or
partially expose the recess structure 305. In embodiments, a
lower sidewall of the opening 313 of the pixel defining layer
310 may have a fifth angle of inclination (85) relative to the
plane, the direction or the axis substantially parallel to the
upper face of the substrate 100. In this case, the fifth angle of
inclination (05) of the opening 313 may be substantially
larger than the fourth angle of inclination (64) of the recess
structure 305. For example, the lower sidewall of the opening
313 may have the fifth angle of inclination (65) in a range of
about 20° to about 80° with respect to the plane, the direction
or the axis substantially parallel to the substrate 100. Addi-
tionally, an upper sidewall of the opening 313 may have a
substantially rounded shape.

[0102] Thelight emitting structure 315 and the second elec-
trode 320 may be uniformly disposed on the pixel defining
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layer 310 along a profile of the opening 313. The light emit-
ting structure 315 may include at least one organic light
emitting layer, and the second electrode 320 may include a
transparent conductive material. In embodiments, an addi-
tional protection layer (not illustrated) and/or a substrate (not
illustrated) may be disposed on the second electrode 320.
[0103] According to embodiments, an organic light emit-
ting display device may include an electrode having a reflec-
tion structure and a pixel defining layer having a substantially
rounded shape, so that the organic light emitting display
device may ensure a greatly increased light efficiency and
pixels of the organic light emitting display device may have
considerably enhanced uniformities. Therefore, the organic
light emitting display device may display images with an
improved quality and an increased luminescence to be widely
employed in various electric and electronic apparatuses such
as televisions, various monitors, recent cellular phones, note-
book computers, portable display apparatuses, etc.

[0104] The foregoing is illustrative of embodiments and is
not to be construed as limiting thereof. Although a few
embodiments have been described, those skilled in the art will
readily appreciate that many modifications are possible in the
embodiments without materially departing from the novel
teachings and advantages of the invention. Accordingly, all
such modifications are intended to be included within the
scope of the invention as defined in the claims. In the claims,
means-plus-function clauses are intended to cover the struc-
tures 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 various embodiments and is not to be construed as
limited to the specific embodiments disclosed, and that modi-
fications to the disclosed embodiments, as well as other
embodiments, are intended to be included within the scope of
the appended claims.

What is claimed is:

1. An organic light emitting display device comprising:

a substrate comprising a switching device;

a first electrode electrically connected to the switching
device, the first electrode comprising a reflection struc-
ture;

a pixel defining layer disposed over the first electrode, the
pixel defining layer defining a luminescent region and a
nonluminescent region;

an organic light emitting structure disposed over the pixel
defining layer; and

a second electrode disposed over the organic light emitting
structure.

2. The organic light emitting display device of claim 1,
wherein the reflection structure of the first electrode is con-
figured to reflect at least part of a light generated from the
organic light emitting structure and headed to the nonlumi-
nescent region toward the luminescent region.

3. The organic light emitting display device of claim 1,
wherein the reflection structure comprises a recess structure
and wherein the pixel defining layer comprises an opening
exposing at least a portion of the first electrode in the lumi-
nescent region.

4. The organic light emitting display device claim 3,
wherein the opening of the pixel defining layer comprises a
rounded sidewall and wherein the organic light emitting
structure is located over the exposed portion of the first elec-
trode along a shape of the opening of the pixel defining layer.
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5. The organic light emitting display device of claim 3,
wherein the first electrode comprises:

a first electrode film pattern electrically connected to the

switching device;

a second electrode film pattern disposed over the first elec-

trode film pattern;

the recess structure being formed on the second electrode

film pattern in the luminescent region; and

a third electrode film pattern disposed in the recess struc-

ture.

6. The organic light emitting display device of claim 5,
wherein each of the first and third electrode film patterns
comprises a transparent conductive material.

7. The organic light emitting display device of claim 6,
wherein the second electrode film pattern comprises a reflec-
tive material.

8. The organic light emitting display device of claim 6,
wherein the second electrode comprises a material same as
that of at least one of the first and the third electrode film
patterns.

9. The organic light emitting display device of claim 5,
wherein a sidewall of the reflection structure has a first angle
of inclination relative to a plane parallel to the substrate, and
wherein the opening of the pixel defining layer has a second
angle of inclination greater than the first angle of inclination.

10. The organic light emitting display device of claim 9,
wherein a ratio between the first angle of inclination and the
second angle of inclination is in a range of about 0.3:1.0 to
about 1.0:4.0.

11. The organic light emitting display device of claim 5,
wherein a ratio of a thickness of the first electrode in the
nonluminescent region relative to a thickness of the pixel
defining layer in the nonluminescent region is below about
1.0.

12. The organic light emitting display device of claim 1,
wherein the reflection structure of the first electrode com-
prises a protrusion structure.

13. The organic light emitting display device of claim 12,
wherein the first electrode comprises:

a first electrode film pattern electrically connected to the

switching device; and

a second electrode film pattern comprising the protrusion

structure which protrudes from the first electrode film
pattern.

14. The organic light emitting display device of claim 13,
wherein the first electrode film pattern comprises a transpar-
ent conductive material and the second electrode film pattern
comprises a reflective material.

15. The organic light emitting display device of claim 14,
wherein the second electrode comprises a material same as
that of the second electrode film pattern.

16. The organic light emitting display device of claim 13,
wherein the pixel defining layer comprises a first portion
covering the second electrode film pattern and defining the
luminescent region, and a second portion disposed on the first
electrode film pattern and defining the nonluminescent
region.

17. The organic light emitting display device of claim 16,
wherein the first portion of the pixel defining layer has a
rounded shape.

18. The organic light emitting display device of claim 16,
wherein a ratio of a width of the first portion relative to a
thickness of the first portion is above about 1.0.
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19. The organic light emitting display device of claim 16,
wherein a ratio of a thickness of the second portion relative to
a thickness of the second electrode film pattern is equal to or
smaller than about 1.0.

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

forming a switching device over a substrate;

forming an insulation layer over the substrate to cover the

switching device;

forming a first electrode comprising a recess structure over

the insulation layer, the first electrode being electrically
connected to the switching device;
forming a pixel defining layer over the insulation layer to
partially expose a portion of the first electrode;

forming an organic light emitting structure over the
exposed portion of the first electrode and the pixel defin-
ing layer; and

forming a second electrode over the organic light emitting

structure.

21. The method of claim 20, wherein forming the first
electrode comprises:

forming a first electrode film over the insulation layer;

forming a second electrode film over the first electrode

layer;
forming a first electrode film pattern and a second electrode
film pattern over the insulation layer by patterning the
first electrode layer and the second electrode layer;

forming the recess structure on the second electrode film
pattern; and

forming a third electrode film pattern in the recess struc-

ture.

22. The method of claim 21, wherein forming the recess
structure comprises a dry etching process.

23. The method of claim 21, wherein the recess structure is
formed while patterning the first and the second electrode
layers to form the first and the second electrode film patterns.

24. The method of claim 21, wherein forming the pixel
defining layer comprises forming an opening exposing at
least a portion of the third electrode film pattern by partially
etching the pixel defining layer.

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

forming a switching device over a substrate;

forming an insulation layer over the substrate to cover the

switching device;

forming a first electrode comprising a protrusion structure

over the insulation layer, the first electrode being elec-
trically connected to the switching device;

forming a pixel defining layer over the insulation layer and

the first electrode;

forming an organic light emitting structure over the pixel

defining layer; and

forming a second electrode over the organic light emitting

structure.

26. The method of claim 25, wherein forming the first
electrode comprises:

forming a first electrode film over the insulation layer;

forming a second electrode film over the first electrode

film;

forming a second electrode film pattern comprising the

protrusion structure by patterning the second electrode
film; and

forming a first electrode film pattern over the insulation

layer by patterning the first electrode film.
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27. The method of claim 26, wherein the second electrode
film pattern is formed while forming the first electrode film
pattern.

28. The method of claim 26, wherein the pixel defining
layer is formed over the first electrode film pattern to cover the
second electrode film pattern.

Ed * * % Ed
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