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ORGANIC LIGHT EMITTING DISPLAY
APPARATUSES AND METHODS OF
MANUFACTURING ORGANIC LIGHT
EMITTING DISPLAY APPARATUSES

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation of U.S. applica-
tion Ser. No. 14/298,087, filed Jun. 6, 2014 which claims
priority to Korean Patent Application No. 10-2013-0129306
filed on Oct. 29, 2013 in the Korean Intellectual Property
Office (KIPO), the disclosure of which are herein incorpo-
rated by reference in their entireties.

BACKGROUND

[0002] 1.Field

[0003] Example embodiments relate to organic light emit-
ting display apparatuses having reduced non-display regions,
and methods of manufacturing the same.

[0004] 2. Description of the Related Technology

[0005] An organic light emitting display (OLED) device
displays information such as images and characters using
light generated from an organic layer therein. In the organic
light emitting display apparatus, light is generated by combi-
nation of holes from an anode and electrons from a cathode
occurred at the organic layer between the anode and the
cathode. In comparison to various display devices such as a
liquid crystal display (LCD) device, a plasma display (PDP)
device, and a field emission display (FED) device, the organic
light emitting display device has several advantages such as
wide viewing angle, high response time, thin thickness, and
low power consumption, such that the organic light emitting
display is widely employed in various electrical and elec-
tronic apparatuses.

[0006] The OLED device is divided into a display region
and a non-display region. The non-display region typically
includes a first region for receiving a peripheral circuit to
control organic light emitting structures, and a second region
for receiving a seal to encapsulate the organic light emitting
structures. Research has been conducted to reduce the non-
display region.

SUMMARY OF CERTAIN INVENTIVE ASPECTS

[0007] Example embodiments provide an organic light
emitting display apparatus having an improved encapsulation
structure and a reduced non-display region.

[0008] Example embodiments provide a method of manu-
facturing an organic light emitting display apparatus having
an improved encapsulation structure and a reduced non-dis-
play region.

[0009] According to one aspect of example embodiments,
there is provided an organic light emitting display apparatus
including a first substrate, a second substrate, an organic light
emitting device, a thin film transistor, a wiring pattern and a
seal. The first substrate includes a first region, a second region
and a third region. The third region surrounds the first region.
The second region is between the first region and the third
region, and is partially overlapped with the third region. The
second substrate faces the first substrate. The organic light
emitting device is disposed on the first substrate in the first
region. The thin film transistor is disposed on the first sub-
strate in a region where the second region and the third region
overlap. The wiring pattern is disposed on the first substrate in
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the second region. The seal is in the third region and is
disposed between the first substrate and the second substrate.

[0010] Inexample embodiments, the organic light emitting
device may include a first electrode, an organic light emitting
structure and a second electrode.

[0011] Inexample embodiments, the second electrode may
be disposed in the second region and the first region, and the
second electrode may be exposed by the seal.

[0012] Inexample embodiments, the organic light emitting
display apparatus may further include a conductive pattern
disposed in the second region. The conductive pattern may
electrically connect the wiring pattern and the second elec-
trode. The conductive pattern may include a same material as
the first electrode.

[0013] In example embodiments, the conductive pattern
may be exposed by the seal.

[0014] Inexampleembodiments, the second electrode may
include an alloy of magnesium (Mg) and silver (Ag).

[0015] In example embodiments, the first electrode may
have a multi layered structure including an indium tin oxide
(ITOYA/TTO stack.

[0016] Inexample embodiments, the wiring pattern may be
disposed adjacent to the first region.

[0017] In example embodiments, the wiring pattern may
have a multi layered structure including a Ti/Al/Ti stack.

[0018] In example embodiments, the seal may overlap the
thin film transistor, and the wiring pattern is exposed by the
seal.

[0019] Inexample embodiments, the wiring pattern may be
configured to transfer a power supply voltage.

[0020] Inexample embodiments, the organic light emitting
display apparatus may further include a second wiring pattern
electrically connected to the wiring pattern. The second wir-
ing pattern may include a same material as a gate electrode of
the thin film transistor.

[0021] Inexample embodiments, the organic light emitting
display apparatus may further include an insulating interlayer
covering the wiring pattern. The insulating interlayer may be
configured to protect the wiring pattern from heat damage.

[0022] According to one aspect of example embodiments,
there 1s provided an organic light emitting display apparatus
including a first substrate, a second substrate, a first thin film
transistor, an organic light emitting device, a second thin film
transistor, an insulation layer, a wiring pattern and a seal. The
first substrate includes a first region, a second region and a
third region. The third region surrounds the first region. The
second region is between the first region and the third region,
and is partially overlapped with the third region. The second
substrate is opposed to the first substrate. The first thin film
transistor is disposed on the first substrate in the first region.
The organic light emitting device is disposed on the first
substrate in the first region. The organic light emitting device
is electrically connected to the first thin film transistor. The
second thin film transistor is disposed on the first substrate in
aregion where the second region and the third region overlap.
The insulation layer covers the first thin film transistor. The
insulation layer includes an organic insulation material. The
wiring pattern is disposed on the first substrate in the second
region. The wiring pattern overlaps the second thin film tran-
sistor. The seal is disposed between the first substrate and the
second substrate in the third region.
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[0023] In example embodiments, the insulation layer may
be disposed on the first substrate in the first region, and the
second region, and the insulation layer may be exposed by the
seal.

[0024] Inexample embodiments, the organic light emitting
display apparatus may further include an insulating interlayer
between the insulation layer and the first substrate. The insu-
lating interlayer may cover the second thin film transistor, and
the wiring pattern may be disposed on the insulating inter-
layer.

[0025] Inexample embodiments, the organic light emitting
device may include a first electrode, an organic light emitting
structure and a second electrode. The second electrode may
be exposed by the seal.

[0026] According to one aspect of example embodiments,
there is provided a method of manufacturing an organic light
emitting display apparatus. In the method, a first substrate is
prepared to include a first region, a second region and a third
region. The third region surrounds the first region. The second
region is between the first region and the third region, and is
partially overlapped with the third region. A first thin film
transistor is formed on the first substrate in the first region. A
second thin film transistor is formed on the first substrate in a
region where the second region and the third region overlap.
An organic light emitting device is formed on the first sub-
strate in the first region. A second substrate is arranged to face
the first substrate. A seal is formed between the first substrate
and the second substrate in the third region. A laser beam is
irradiated to melt the seal.

[0027] Inexample embodiments, forming the organic light
emitting device may include forming a first electrode electri-
cally connected to the first thin film transistor, forming an
organic light emitting structure on the first substrate and
forming a second electrode on the organic light emitting
structure. The second electrode may be exposed by the seal.
[0028] In example embodiments, a wiring pattern may be
formed in the second region after forming the first thin film
transistor and the second thin film transistor.

[0029] In example embodiments, conductive pattern may
be formed in the second region. The conductive pattern may
be electrically connected to the wiring pattern. Forming the
conductive pattern and forming the first electrode may be
performed simultaneously.

[0030] In example embodiments, the conductive pattern
may be electrically connected to the second electrode, and the
conductive pattern may be exposed by the seal.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031] Example embodiments can be understood in more
detail from the following description taken in conjunction
with the accompanying drawings, in which:

[0032] FIG. 1 is a plan view illustrating an organic light
emitting display apparatus in accordance with some example
embodiments;

[0033] FIG. 2isa cross sectional view partially illustrating
an organic light emitting display apparatus in accordance
with some example embodiments;

[0034] FIG. 3 isa cross sectional view partially illustrating
an organic light emitting display apparatus in accordance
with some example embodiments;

[0035] FIG. 41isa cross sectional view partially illustrating
an organic light emitting display apparatus in accordance
with some example embodiments;
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[0036] FIG. 5is a cross sectional view partially illustrating
an organic light emitting display apparatus in accordance
with some example embodiments;

[0037] FIG. 6is a cross sectional view partially illustrating
an organic light emitting display apparatus in accordance
with some example embodiments;

[0038] FIGS. 7 to 15 are cross sectional views illustrating a
method of manufacturing an organic light emitting display
apparatus in accordance with some example embodiments;
and

[0039] FIGS. 16 to 21 are cross sectional views illustrating
a method of manufacturing an organic light emitting display
apparatus in accordance with some example embodiments.

DETAILED DESCRIPTION OF CERTAIN
INVENTIVE EMBODIMENTS

[0040] Theexample embodiments are described more fully
hereinafter with reference to the accompanying drawings.
The invention 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 exaggerated for
clarity.

[0041] 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 generally refer to like or similar elements
throughout. As used herein, the term “and/or” includes any
and all combinations of one or more of the associated listed
items.

[0042] 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.

[0043] 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.

[0044] The terminology used herein is for the purpose of
describing particular example embodiments only and is not
intended to be limiting of the invention. As used herein, the
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singular forms “a,” “an” and “the” are intended to include the
plural forms as well, unless the context clearly indicates oth-
erwise. It will be further understood that the terms “com-
prises” and/or “comprising,” when used in this specification,
specify the presence of stated features, integers, steps, opera-
tions, elements, 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

[0045] Example embodiments are described herein with
reference to cross sectional illustrations that are schematic
illustrations of illustratively example embodiments (and
intermediate structures) of the invention. As such, variations
from the shapes of the illustrations as a result, for example, of
manufacturing techniques and/or tolerances, are to be
expected. Thus, example 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. 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.
[0046] 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.

[0047] FIG. 1 is a plan view illustrating an organic light
emitting display apparatus in accordance with some example
embodiments, and FIG. 2 is a cross sectional view cut along
line V-V' of FIG. 2.

[0048] Referring to FIG. 1, the organic light emitting dis-
play apparatus in accordance with some example embodi-
ments may be divided into a first region (I), a second region
(1I), a third region (III) and a fourth region (IV) which may be
sequentially disposed from a center to an edge of the organic
light emitting display apparatus.

[0049] Inexample embodiments, the first region (I) may be
a display region in which a plurality of pixels may be dis-
posed. The first region (I) may be disposed at a center of the
organic light emitting display apparatus, and may have a
relatively large area. Each of the pixels may include an
organic light emitting display device including a first elec-
trode, a second electrode and an organic light emitting display
structure. When the organic light emitting display apparatus
is an active type, each of the pixels may further include a pixel
circuit having a thin film transistor electrically connected to
the organic light emitting display structure. The detailed
structures of the pixels are described with reference to FIG. 2
as follows.

[0050] Thethird region (I11) may be a cell-sealing region in
which a seal may be disposed to encapsulate the organic light
emitting device and the pixel circuit. The third region (T1T)
may entirely surround the first region (I). The third region
(1IT) may be spaced apart from the first region (I) by a prede-
termined distance. The third region (IIT) may form a closed
loop that surrounds four sides of the first region (I).

[0051] The second region (II) may be a circuit region in
which a peripheral circuit and a wiring may be disposed to
provide the organic light emitting device with an electrical
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signal and a power. The second region (IT) may be disposed
between the first region (I) and the third region (III). In
example embodiments, the second region (IT) may surround
atleast three sides of the first region (I). The second region (II)
may directly contact the sides of the first region (1), however
the second region (II) may not overlap the first region (I). The
second region (IT) may partially overlap the third region (I1T).
Therefore, a non-display region including the second region
(1) and the third region (II) may have a reduced area.
[0052] The fourth region (IV) may be a peripheral region in
which a plurality of pads may be disposed to receive a driving
power and a driving signal from external parts or an IC chip
including a data driving portion. In example embodiments,
the fourth region (IV) may be disposed at one side of the first
to third regions (I, IT and IIT). For example, the fourth region
(IV) may be disposed at a bottom side of the first region (I).
[0053] Referring to FIG. 2, the organic light emitting dis-
play apparatus may include a first substrate 100 and a second
substrate 200 which may face each other. The organic light
emitting display apparatus may further include a plurality of
thin film transistor(TFT)s T1, T2 and T3, capacitors C1 and
C2, wiring patterns 168 and 215, an organic light emitting
device and a seal 250 which may be disposed between the first
substrate 100 and the second substrate 200.

[0054] The organic light emitting device and the pixel cir-
cuit including the first thin film transistor T1, the second thin
film transistor T2 and the first capacitor C1 may be disposed
in the first region (1), the peripheral circuits including the third
thin film transistor T3, the second capacitor C2 and the first
wiring pattern 168 may be disposed in the second region (II),
and the seal 250 and the second wiring pattern 215 may be
disposed in the third region (IIT).

[0055] The first substrate 100 may include a transparent
insulation substrate. For example, the first substrate 100 may
include a glass substrate, a quartz substrate, a transparent
resin substrate, or the like. Alternatively, the first substrate
100 may include a flexible substrate.

[0056] A buffer layer 105 may be disposed on the substrate
100. The buffer layer 105 may provide a flat top surface, and
may prevent impurities from diffusing into the first substrate
100.

[0057] A first active pattern 110, a second active pattern
120 and a third active pattern 130 may be disposed on the
buffer layer 105. In example embodiments, the first to third
active patterns 110, 120 and 130 may include polysilicon,
doped polysilicon, amorphous silicon, doped amorphous sili-
con, and the like. These may be used alone or in a combination
thereof. In other example embodiments, the first to third
active patterns 110, 120 and 130 may include an oxide semi-
conductor such as, for example, aluminum zinc oxide
(AlZn0), aluminum zinc tin oxide (AlZnSn0Q), gallium zinc
tin oxide (GaZnSnO), indium gallium oxide (InGaO), indium
gallium zinc oxide (InGaZnQ), indium tin zinc oxide (InSn-
Zn0), indium zinc oxide (InZn0O), hafnium indium zinc oxide
(HfInZnO) and zirconium tin oxide (ZnSnQ), or the like.
[0058] The first to third active patterns 110, 120 and 130
may include channel regions 112, 122 and 132, source
regions 114, 124 and 134 and drain regions 116, 126 and 136,
respectively. In example embodiments, the first and second
active patterns 110 and 120 may be disposed in the first region
(I) and the third active pattern 130 may be disposed in a region
where the second region (II) and the third region (IIT) overlap.
[0059] A gate insulation layer 140 may be disposed on the
buffer layer 105 to cover the first to third active patterns 110,
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120 and 130. In example embodiments, the gate insulation
layer 140 may include, for example, silicon oxide, silicon
nitride or an inorganic insulation material having a high
dielectric permittivity.

[0060] A first gate electrode 141, a second gate electrode
142 and a third gate electrode 143 may be disposed on the gate
insulation layer 140 to overlap the first to third active patterns
110, 120 and 130, respectively. Further, a first conductive
pattern 145 may be disposed on the gate insulation layer 140
in the region where the second region (II) and the third region
(11I) overlap, and a reflective pattern 147 may be disposed on
the gate insulation layer 140 in the third region III.

[0061] The first to third gate electrodes 141, 142 and 143,
the first conductive pattern 145 and the reflective pattern 147
may include a polysilicon, a metal or an alloy such as, for
example, aluminum (Al), magnesium (Mg), silver (Ag),
platinum (Pt), gold (Au), chromium (Cr), tungsten (W),
molybdenum (Mo), titanium (Ti), palladium (Pd)) and/or
alloys of these metals. For example, when the first to third
gate electrodes 141, 142 and 143, the first conductive pattern
145 and the reflective pattern 147 include molybdenum (Mo),
the first to third gate electrodes 141, 142 and 143 and the first
conductive pattern 145 may have a relatively small electrical
resistance, and the reflective pattern 147 may have arelatively
large reflectivity about a laser beam.

[0062] The first insulating interlayer 150 may be disposed
on the gate insulation layer 140 to cover the gate electrodes
141, 142 and 143, the first conductive pattern 145 and the
reflective pattern 147.

[0063] Further, a second conductive pattern 152 and a third
conductive pattern 154 may be disposed on the first insulating
interlayer 150. In example embodiments, the second conduc-
tive pattern 152 may be disposed to overlap the first gate
electrode 141, and the third conductive pattern 154 may be
disposed to overlap the first conductive pattern 145. There-
fore, the second conductive pattern 152, the first gate elec-
trode 141 and a portion of the first insulating interlayer 150
therebetween may constitute the first capacitor C1. The third
conductive pattern 154, the first conductive pattern 145 and a
portion of the first insulating interlayer 150 therebetween
may constitute the second capacitor C2.

[0064] In example embodiments, the second conductive
pattern 152 and the third conductive pattern 154 may include
amaterial substantially the same as that of the first conductive
pattern 145.

[0065] The second insulating interlayer 160 may be dis-
posed on the first insulating interlayer 150 to cover the second
conductive pattern 152 and the third conductive pattern 154.
[0066] Referring still to FIG. 2, source electrodes 162 and
172 and drain electrodes 164 and 174 may be disposed on the
second insulating interlayer 160 to penetrate the insulating
interlayers 150 and 160 and the gate insulation layer 140. The
source electrodes 162 and 172, and the drain electrodes 164
and 174 may contact the source regions 124 and 134 and the
drain regions 126 and 136, respectively.

[0067] Therefore, the first active pattern 110 including the
first channel region 112, the first source region 114 and the
first drain region 116, the gate insulation layer 140, the first
gate electrode 141, a source electrode and a drain electrode
may constitute the first thin film transistor T 1. Further, the
second active pattern 120 including the second channel
region 122, the second source region 124 and the second drain
region 126, the gate insulation layer 140, the second gate
electrode 142, the first source electrode 162 and the first drain

Dec. 10, 2015

electrode 164 may constitute the second thin film transistor
T2. The third active pattern 130 including the third channel
region 132, the third source region 134 and the third drain
region 136, the gate insulation layer 140, the third gate elec-
trode 143, the second source electrode 172 and the second
drain 174 electrode may constitute the third thin film transis-
tor T3.

[0068] The third thin film transistor T3 and the second
capacitor C2 may constitute the peripheral circuit for provid-
ing the organic light emitting device with an electrical signal
and a power. In example embodiments, the third thin film
transistor T3 and the second capacitor C2 may be disposed in
the region where the second region (11) and the third region
(1II) overlap.

[0069] Further, a fourth conductive pattern 166 and the first
wiring pattern 168 may be disposed on the second insulating
interlayer 160 in the second region (II).

[0070] Particularly, the first wiring pattern 168 may be dis-
posed in the second region (II) where the third region (III)
does not overlap. In example embodiments, the first wiring
pattern 168 may serve as a power supply wiring for transfer-
ring a power supply voltage (such as, for example, ELVSS),
and the first wiring pattern 168 may extend in a second direc-
tion parallel to a top surface of the first substrate 100.

[0071] Inexample embodiments, the source electrodes 162
and 172, the drain electrodes 164 and 174, the fourth conduc-
tive pattern 166 and the first wiring pattern 168 may have a
single layered structure or a multi layered structure. For
example, the source electrodes 162 and 172, the drain elec-
trodes 164 and 174, the fourth conductive pattern 166 and the
first wiring pattern 168 may include a multi layered structure
including, for example, a titanium (Ti) layer, an aluminum
(Al) layer and a titanium (T1) layer which may be stacked
sequentially. The multi layered structure may have a rela-
tively small electrical resistance due at least in part to the
aluminum layer, and the multi layered structure may have an
improved contact characteristic due at least in part to the
titanium layers.

[0072] The thin film transistors T1, T2 and T3 illustrated in
FIG. 2 may have a top gate structure in which the gate elec-
trodes 141, 142 and 143 are disposed above the active patterns
110,120 and 130, however the present invention is not limited
thereto. For example, the thin film transistors may have a
bottom gate structure in which the active patterns are dis-
posed above the gate electrodes.

[0073] The insulation layer 180 may be disposed on the
second insulating interlayer 160 to cover the first source
electrode 162, the first drain electrode 164, the fourth con-
ductive pattern 166 and the first wiring pattern 168. In
example embodiments, the insulation layer 180 may extend
from the first region (I) to the second region (I1) and the third
region (IIT). However, the insulation layer 180 may expose or
partially expose the second source electrode 172 and the
second drain electrode 174 disposed in the third region (IIT).
For example, the insulation layer 180 may include an insula-
tion organic material such as, for example, polyimide.

[0074] Referring still to FIG. 2, the first electrode 182, a
fifth conductive pattern 184 and a pixel defining layer 190
may be disposed on the insulation layer 180.

[0075] The first electrode 182 may be disposed on the insu-
lation layer 180 in the first region (). The first electrode 182
may be coupled to the drain electrode of the first thin film
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transistor Ti by a contact penetrating the insulation layer 180.
The first electrode 182 may be electrically connected to the
first thin film transistor T1.

[0076] In example embodiments, the first electrode 182
may serve as a pixel electrode that may be patterned to cor-
respond to each pixel. Further, the first electrode 182 may be
an anode for supplying holes into organic light emitting struc-
tures 191, 192 and 193.

[0077] When the organic light emitting display apparatus is
a top emission type, the first electrode 182 may serve as a
reflective electrode having reflectivity. Therefore, the first
electrode 182 may include a metal and/or an alloy having a
relatively high reflectivity. The material of the first electrode
182 may be changed depending on the emission type of the
organic light emitting display apparatus.

[0078] The fifth conductive pattern 184 may be disposed on
the insulation layer 180 in the second region (II), and may not
be disposed in the third region (IIT). The fifth conductive
pattern 184 may be electrically connected to the first wiring
pattern 168 by a contact hole 188 penetrating the insulation
layer 180.

[0079] The first electrode 182 and the fifth conductive pat-
tern 184 may have a single layered structure or a multi-
layered structure. In example embodiments, the first elec-
trode 182 and the fifth conductive pattern 184 may have a
multi layered structure including a metal layer and a trans-
parent conductive oxide layer. For example, the first electrode
182 and the fifth conductive pattern 184 may have a multi
layered structure including an ITO/Ag/ITO stack. Therefore,
the first electrode 182 and the fifth conductive pattern 184
may have a relatively small electrical resistance.

[0080] The pixel defining layer 190 may be disposed in the
first to third regions (I, [T and I1I) to cover the insulation layer
180, the fifth conductive pattern 184, the second source elec-
trode 172 and the second drain electrode 174. The pixel
defining layer 190 may separate each of the pixels in the first
region (I). The pixel defining layer 190 may cover the fifth
conductive pattern 184 in the second region (IT) and the third
region (III), such that the pixel defining layer 190 may isolate
and protect the fifth conductive pattern 184, the second source
electrode 172 and the second drain electrode 174.

[0081] The organic light emitting structures 191, 192 and
193 may be disposed on the first electrode 182 in the first
region (I). The organic light emitting structures 191,192 and
193 may include at least one organic light emitting layer. In
some example embodiments, each of the organic light emit-
ting structures 191, 192, 193 may include each of a blue light
emitting layer, a green light emitting layer or a red light
emitting layer, respectively. In other example embodiments,
the organic light emitting structures 191, 192 and 193 may
include a blue light emitting layer, a green light emitting layer
and a red light emitting layer that may be sequentially stacked
to emit a white light. Further, the organic light emitting struc-
tures 191, 192 and 193 may selectively include a hole transfer
layer, a hole injection layer, an electron injection layer or an
electrode transfer layer.

[0082] A spacer 195 may be disposed on the pixel defining
layer 190 in the first region (I). The spacer 195 may determine
and maintain a distance between the first substrate 100 and the
second substrate 200.

[0083] The second electrode 197 may be disposed on the
pixel defining layer 190, the organic light emitting structures
191, 192 and 193 and the fifth conductive pattern 184 in the
first region (I) and the second region (II). The second elec-
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trode 197 may not be disposed in the third region (IIT). There-
fore, the first electrode 182, the organic light emitting struc-
tures 191, 192 and 193, and the second electrode 197 may
constitute the organic light emitting device in the first region
(). Further, the second electrode 197 may be electrically
connected to the fifth conductive pattern 184 in the second
region (IT). The second electrode 197 may be electrically
connected to the first wiring pattern 168 by the fifth conduc-
tive pattern 184, such that the first wiring pattern 168 may
apply a power supply voltage (such as, for example, ELVSS)
to the second electrode 197.

[0084] Inexample embodiments, the second electrode 197
may include a metal and/or an alloy such as, for example,
silver (Ag), aluminum (Al), platinum (Pt), gold (Au), chrome
(Cr), tungsten (W), molybdenum (Mo), titanium (T1), palla-
dium (Pa), alloys of these metals, and the like. For example,
the second electrode 197 may include an alloy of silver (Ag)
and magnesium (Mg), so that the second electrode 197 may
have a relatively small electrical resistance and a relatively
large light transmittance.

[0085] Thesecond substrate 200 may be opposed to the first
substrate 100. The second substrate 200 may include a mate-
rial substantially the same as or similar to that of the first
substrate 100. In example embodiments, the second substrate
200 may serve as an encapsulation substrate to cover the
organic light emitting device on the first substrate 100.

[0086] The seal 250 may be disposed between the first
substrate 100 and the second substrate 200 in the third region
(1IT). The seal 250 may be a closed loop to encapsulate the
organic light emitting device in the first region (1). In example
embodiments, the seal 250 may be melted by alaser beam and
may be solidified to complete a gap between the first substrate
100 and the second substrate 200.

[0087] The seal 250 may be disposed in an entire area of the
third region (II1), so that the seal 250 may overlap the third
thin film transistor T3 and the second capacitor C2 disposed
in a region where the second region (II) and the third region
(1IT) overlap. The second region (IT) may partially overlap the
third region (III), so that the non-display region including the
second region (I) and the third region (III) may have a
reduced area.

[0088] Further, the seal 250 may not overlap the second
electrode 197, the first wiring pattern 168 and the fifth con-
ductive pattern 184 disposed in the second region (IT). There-
fore, a laser beam used to heat the seal 250 may not damage
the second electrode 197, the first wiring pattern 168 and the
fifth conductive pattern 184.

[0089] Referring still to FIG. 2, a plurality of sensing cells
210, a plurality of second wiring patterns 215 and a protection
layer 220 may be disposed on the second substrate 200.

[0090] In example embodiments, the plurality of sensing
cells 210 may be disposed in the first region (I), and the
plurality of second wiring patterns 215 may be disposed in the
third region (III). For example, the second wiring patterns 215
may include a metal such as, for example, molybdenum (Mo).

[0091] The protection layer 220 covering the plurality of
sensing cells 210 and the plurality of second wiring patterns
215 may include, for example, silicon oxide or silicon nitride.

[0092] FIG. 3is a cross sectional view partially illustrating
an organic light emitting display apparatus in accordance
with some example embodiments. The organic light emitting
display apparatus of FIG. 3 may be substantially the same as
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or similar to the organic light emitting display apparatus of
FIGS. 1 and 2 except for the first wiring pattern 169 and the
third wiring pattern 153.

[0093] Referring to FIG. 3, the organic light emitting dis-
play apparatus may include a first substrate 100 and a second
substrate 200 which may face each other. The organic light
emitting display apparatus may further include a plurality of
thin film transistors, capacitors, wiring patterns 169, 153 and
215, an organic light emitting device and a seal 250 which
may be disposed between the first substrate 100 and the
second substrate 200. Further, the organic light emitting dis-
play apparatus may include a first region (1), a second region
(1I) and a third region (III).

[0094] The organic light emitting device and the pixel cir-
cuit including first and second thin film transistors and a first
capacitor may be disposed in the first region (), the peripheral
circuits including a third thin film transistor, a second capaci-
tor, the first wiring pattern 169 and the third wiring pattern
153 may be disposed in the second region (I1), and the seal
250 and the second wiring pattern 215 may be disposed in the
third region (IIT).

[0095] The third wiring pattern 153 may be disposed on a
first insulating interlayer 150 in the second region (II). Par-
ticularly, the third wiring pattern 153 may be disposed in the
second region (1), and may not be disposed in the third region
(1IT). In example embodiments, the third wiring pattern 153
may serve as a power supply wiring for transferring a power
supply voltage (such as, for example, ELVSS) to the organic
light emitting device.

[0096] The first wiring pattern 169 may be disposed on a
second insulating interlayer 160 in the second region (II). The
first wiring pattern 169 may be electrically connected to the
third wiring pattern 153 by a contact hole penetrating the
second insulating interlayer 160. The first wiring pattern 169
may also serve as a power supply wiring for transferring a
power supply voltage (such as, for example, ELVSS) to the
organic light emitting device. The power supply wiring may
have an enlarged cross-sectional area, so that a voltage drop in
the power supply wiring may be reduced.

[0097] Further, the fifth conductive pattern 184 may be
disposed on an insulation layer 180 in the second region (1),
and may not be disposed in the third region (IIT). The fifth
conductive pattern 184 may electrically connect the second
electrode 197 and the first wiring pattern 169. Therefore, the
power supply voltage (such as, for example, ELVSS) may be
applied to the second electrode 197.

[0098] The seal 250 may be disposed between the first
substrate 100 and the second substrate 200 in the third region
(1II). The seal 250 encapsulating the organic light emitting
device in the first region (1) may overlap the peripheral circuit
including the thin film transistor and the second capacitor
disposed in a region where the second region (II) and the third
region (IIT) overlap. Therefore, the non-display region includ-
ing the second region (II) and the third region (III) may have
a reduced area.

[0099] According to example embodiments, the organic
light emitting display apparatus may include a second elec-
trode 197, the first wiring pattern 169, the third wiring pattern
153 and the fifth conductive pattern 184 which may be dis-
posed in the second region (IT). The seal 250 may not overlap
the second electrode 197, the first wiring pattern 169, the third
wiring pattern 153 and the fifth conductive pattern 184, so that
a laser beam used to heat the seal 250 may not damage the
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second electrode 197, the first wiring pattern 169, the third
wiring pattern 153 and the fifth conductive pattern 184.
[0100] FIG. 4is a cross sectional view partially illustrating
an organic light emitting display apparatus in accordance
with some example embodiments. The organic light emitting
display apparatus of FIG. 4 may be substantially the same as
or similar to the organic light emitting display apparatus of
FIGS. 1 and 2 except for the first wiring pattern and the third
wiring pattern 153.

[0101] Referring to FIG. 4, the organic light emitting dis-
play apparatus may include a first substrate 100 and a second
substrate 200 which may face each other. The organic light
emitting display apparatus may further include a plurality of
thin film transistors, capacitors, wiring patterns 153 and 215,
an organic light emitting device and a seal 250 which may be
disposed between the first substrate 100 and the second sub-
strate 200. Further, the organic light emitting display appara-
tus may include a first region (I), a second region (II) and a
third region (III).

[0102] The organic light emitting device and the pixel cir-
cuit including first and second thin film transistors and a first
capacitor may be disposed in the first region (), the peripheral
circuits including a third thin film transistor, a second capaci-
tor and the third wiring pattern 153 may be disposed in the
second region (II), and the seal 250 and the second wiring
pattern 215 may be disposed in the third region (IIT).

[0103] The third wiring pattern 153 may be disposed on a
first insulating interlayer 150 in the second region (II). Par-
ticularly, the third wiring pattern 153 may be disposed in the
second region (1), and may not be disposed in the third region
(1II). In example embodiments, the third wiring pattern 153
may serve as a power supply wiring for transferring a power
supply voltage (such as, for example, ELVSS) to the organic
light emitting device. The third wiring pattern 153 may
extend in a second direction. Further, the third wiring pattern
153 may be electrically connected to a wiring pattern (not
shown) which is disposed on the second insulation layer 160.
[0104] Further, the fifth conductive pattern 184 may be
disposed on an insulation layer 180 in the second region (1),
and may not be disposed in the third region (1IT). The fifth
conductive pattern 184 may electrically connect the second
electrode 197 and the third wiring pattern 153. That is, the
fifth conductive pattern 184 may be electrically connected to
the third wiring pattern 153 by a contact hole penetrating the
insulation layer 180 and the second insulating interlayer 160.
Therefore, the power supply voltage (such as, for example,
ELVSS) may be applied to the second electrode 197.

[0105] According to example embodiments, the organic
light emitting display apparatus may include a second elec-
trode 197, the third wiring pattern 153 and the fifth conductive
pattern 184 which may be disposed in the second region (II).
The seal 250 may not overlap the second electrode 197, the
third wiring pattern 153 and the fifth conductive pattern 184,
so that a laser beam used to heat the seal 250 may not damage
the second electrode 197, the third wiring pattern 153 and the
fifth conductive pattern 184.

[0106] FIG. 5is a cross sectional view partially illustrating
an organic light emitting display apparatus in accordance
with some example embodiments. The organic light emitting
display apparatus of FIG. 5 may be substantially the same as
or similar to the organic light emitting display apparatus of
FIGS. 1 and 2 except for a third insulating interlayer 176.
[0107] Referring to FIG. 5, the organic light emitting dis-
play apparatus may include a first substrate 100 and a second
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substrate 200 which may face each other. The organic light
emitting display apparatus may further include a plurality of
thin film transistors, capacitors, wiring patterns 168 and 215,
an organic light emitting device and a seal 250 which may be
disposed between the first substrate 100 and the second sub-
strate 200. Further, the organic light emitting display appara-
tus may include a first region (I), a second region (IT) and a
third region (III).

[0108] The organic light emitting device and the pixel cir-
cuit including first and second thin film transistors and a first
capacitor may be disposed in the first region (I), the peripheral
circuits including a third thin film transistor, a second capaci-
tor and the first wiring pattern 168 may be disposed in the
second region (II), and the seal 250 and the second wiring
patterns 215 may be disposed in the third region (III).
[0109] The first wiring pattern 168 may be disposed on a
first insulating interlayer 160 in the second region (II). Par-
ticularly, the first wiring pattern 168 may serve as a power
supply wiring for transferring a power supply voltage (such
as, for example, ELVSS) to the organic light emitting device.
[0110] The third insulating interlayer 176 may be disposed
on the second insulating interlayer 160 to cover source elec-
trode 162 and 172, drain electrodes 164 and 174, the fourth
conductive pattern 166 and the first wiring pattern 168. In
example embodiments, the third insulating interlayer 176
may include, for example, silicon oxide or silicon nitride.
Therefore, the third insulating interlayer 176 may serve to
protect the first wiring pattern 168 from heat damage.
[0111] According to example embodiments, the organic
light emitting display apparatus may include a second elec-
trode 197, the first wiring pattern 168 and the fifth conductive
pattern 184 which may be disposed in the second region (II)
and may be exposed by a seal 250. Therefore, a laser beam
used to heat the seal 250 may not damage the second electrode
197, the first wiring pattern 168 and the fifth conductive
pattern 184. Further, the third insulating interlayer 176 cov-
ering the first wiring pattern 168 may serve as a heat blocker.

[0112] FIG. 6isa cross sectional view partially illustrating
an organic light emitting display apparatus in accordance
with some example embodiments.

[0113] Referring to FIG. 6, the organic light emitting dis-
play apparatus may include a first substrate 100 and a second
substrate 200 which may face each other. The organic light
emitting display apparatus may further include a plurality of
thin film transistors, capacitors, wiring patterns 146, 147, 167
and 215, an organic light emitting device and a seal 250 which
may be disposed between the first substrate 100 and the
second substrate 200. Further, the organic light emitting dis-
play apparatus may include a first region (1), a second region
(IT) and a third region (IIT).

[0114] The organic light emitting device and the pixel cir-
cuit including first and second thin film transistors and a first
capacitor may be disposed in the first region (I). The organic
light emitting device and the pixel circuit may be substan-
tially the same as those of FIGS. 1 and 2.

[0115] On the other hand, a peripheral circuit including a
third thin film transistor, a second capacitor, the first wiring
pattern 167 and the fifth conductive pattern 183 may be dis-
posed in the second region (II), and a seal 252 and a second
wiring pattern 215 may be disposed in the third region (I1I).
[0116] The third thin film transistor may be disposed in a
region where the second region (I) and the third region (III)
may overlap. The third transistor may include a third active
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pattern 131, a gate insulation layer 140, a third gate electrode
144, a second source electrode 156 and a second drain elec-
trode 158.

[0117] In example embodiments, the third active pattern
131 may be disposed on a buffer layer 105, and may include
a third channel region 133, a third source region 135 and a
third drain region 137.

[0118] Thethird gate electrode 144 may be disposed on the
gate insulation layer 140 to overlap the third channel region
133. The third gate electrode 144 may be covered by a first
insulating interlayer 150.

[0119] The second source electrode 156 and the second
drain electrode 158 on the first insulating interlayer 150 may
be electrically connected to the third source region 135 and
the third drain region 137 by a contact penetrating the first
insulating interlayer 150 and the gate insulation layer 140,
respectively. In example embodiments, the second source
electrode 156 and the second drain electrode 158 may be
formed during a process for forming a second conductive
pattern 152 and a third conductive pattern 155.

[0120] A second insulating interlayer 160 may be formed
on the first insulating interlayer 150 to cover the second
source electrode 156, the second drain electrode 158, the
second conductive pattern 152 and the third conductive pat-
tern 155.

[0121] The first wiring pattern 167 may be disposed on the
second insulating interlayer 160 in the second region (II) and
the third region (III). The first wiring pattern 167 may be
formed during a process for forming a first source electrode
162 and a first drain electrode 164. The first wiring pattern
167 may be formed to overlap the third thin film transistor.
However, the second source electrode 156 and the second
drain electrode 158 may be formed under the second insulat-
ing interlayer 160, and the first wiring pattern 167 may be
disposed on the second insulating interlayer 160, so that the
first wiring pattern 167 may be electrically isolated from the
third thin film transistor.

[0122] Referring stillto FIG. 6, an insulation layer 181 may
be disposed in the first region (I) and the second region (IT).
However, the insulation layer 181 may not be disposed in the
third region (I11). The insulation layer 181 may include an
insulation organic material such as, for exaniple, polyimide.

[0123] The fifth conductive pattern 183 may be disposed on
a top surface and a sidewall of the insulation layer 181, such
that the fifth conductive pattern 183 may be electrically con-
nected to the first wiring pattern 167. Further, the fifth con-
ductive pattern 183 may be disposed in the second region (IT),
not in the third region (IIT).

[0124] According to example embodiments, the insulation
layer 181 including the insulation organic material may not be
disposed in the third region (IIT). Therefore, the insulation
layer 181 may not be deformed by alaser beam for heating the
seal. Further, the fifth conductive pattern 183 and the second
electrode 197 may not be disposed in the third region (I1T), the
fifth conductive pattern 183 and the second electrode 197 may
notbedamagedby the laser beam. The first wiring pattern 167
overlapping the third thin film transistor may prevent a ther-
mal damage of the third thin film transistor from the laser
beam.

[0125] FIGS. 7 to 15 are cross sectional views illustrating a
method of manufacturing an organic light emitting display
apparatus in accordance with some example embodiments.
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[0126] Referring to FIG. 7, a buffer layer 105, active pat-
terns 110, 120 and 130 and a gate insulation layer 130 may be
formed on a first substrate 100.

[0127] The first substrate 100 may include a first region (1),
a second region (II) and a third region (III) as illustrated in
FIG. 1. Further, the third region (I1T) may surround the first
region (I). The second region (II) may be disposed between
the first region (T) and the third region (I1IT), and the second
region (II) may be partially overlapped with the third region
(1m).

[0128] Firstly, the buffer layer 105 and a semiconductor
layer may be sequentially formed on the first substrate 100,
and then the semiconductor layer may be patterned to form
the active patterns 110, 120 and 130. In example embodi-
ments, the first active pattern 110 and the second active pat-
tern 120 may be formed in the first region (I), and the third
active pattern 130 may be disposed in a region where the
second region (IT) and the third region (I1I) overlap.

[0129] In example embodiments, the semiconductor layer
may include, for example, polysilicon, doped polysilicon,
amorphous silicon, doped amorphous silicon, and the like.
These may be used alone or in a combination thereof. In other
example embodiments, the semiconductor layer may include
an oxide semiconductor such as, for example, aluminum zinc
oxide (AlZn0O), aluminum zine tin oxide (AlZnSn0O), gallium
zine tin oxide (GaZnSnQ), indium gallium oxide (InGaO),
indium gallium zinc oxide (InGaZnO), indium tin zinc oxide
(InSnZn0), indium zinc oxide (InZnO), hafnium indium zinc
oxide (HfInZnO) and zirconium tin oxide (ZnSnO), or the
like.

[0130] Then, the gate insulation layer 140 may be formed
on the buffer layer 105 to cover the active patterns 110, 120
and 130. In example embodiments, the gate insulation layer
140 may be formed by, for example, a chemical vapor depo-
sition (CVD) process using, for example, silicon oxide, sili-
con nitride or an inorganic insulation material having a high
dielectric permittivity.

[0131] Referring to FIG. 8, gate electrodes 141, 142 and
143, a first conductive pattern 145 and a reflective pattern 147
may be formed on the gate insulation layer 140, and then a
first insulating interlayer 150 may be formed on the gate
insulation layer 140.

[0132] A first conductive layer may be formed on the gate
insulation layer 140 by a sputtering process, and then the first
conductive layer may be patterned to form the gate electrodes
141, 142 and 143, the first conductive pattern 145 and the
reflective pattern 147 may be formed on the gate insulation
layer 140. Then, the first insulating interlayer 150 may be
formed to cover the gate electrodes 141, 142 and 143, the first
conductive pattern 145 and the reflective pattern 147 by a
CVD process using, for example, silicon oxide or silicon
nitride.

[0133] Inexample embodiments, the first conductive layer
may include a polysilicon, a metal or an alloy such as, for
example, aluminum (Al), magnesium (Mg), silver (Ag),
platinum (Pt), gold (Au), chromium (Cr), tungsten (W),
molybdenum (Mo), titanium (Ti), palladium (Pd) and/or
alloys of these metals. For example, when the first conductive
layer includes molybdenum (Mo), the first to third gate elec-
trodes 141, 142 and 143 and the first conductive pattern 145
may have a relatively small electrical resistance, and the
reflective pattern 147 may have a relatively large reflectivity
about a laser beam.
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[0134] The first gate electrode 141, the second gate elec-
trode 142 and the third gate electrode 143 may be disposed on
the gate insulation layer 140 to overlap the first to third active
patterns 110, 120 and 130, respectively. The first conductive
pattern 145 may be disposed adjacent to the third gate elec-
trode 143. The first conductive pattern 145 may be disposed in
the region where the second region (1T) and the third region
(1IT) overlap. Further, the reflective pattern 147 may be dis-
posed in the third region (I1I).

[0135] An impurity doping process may be performed to
form impurity regions in the active patterns 110, 120 and 130.
The impurity doping process may be performed using the
gate electrodes 141, 142 and 143 as an ion implantation mask.
Therefore, the first active pattern 110 may include the first
channel region 112, the first source region 114 and the first
drain region 116. The second active pattern 120 may include
the second channel region 122, the second source region 124
and the second drain region 126, and the third active pattern
130 may include the third channel region 132, the third source
region 134 and the third drain region 136.

[0136] Referring to FIG. 9, a second conductive pattern 152
and a third conductive pattern 154 may be formed on the first
insulating interlayer 150, and a second insulating interlayer
160 may be formed on the first insulating interlayer 150.
[0137] A second conductive layer may be formed on the
first insulating interlayer 150 by a sputtering process, and
then the second conductive layer may be patterned to form the
second conductive pattern 152 and the third conductive pat-
tern 154. For example, the second conductive layer may be
formed using a material substantially the same as that of the
first conductive layer. Then, the second insulating interlayer
160 may be formed to cover the second conductive pattern
152 and the third conductive pattern 154 by a CVD process
using, for example, silicon oxide or silicon nitride.

[0138] The second conductive pattern 152 may be formed
to overlap the first gate electrode 141, and the third conductive
pattern 154 may be formed to overlap the first conductive
pattern 145. Therefore, the second conductive pattern 152, the
first gate electrode 141 and a portion of the first insulating
interlayer 150 therebetween may constitute a first capacitor.
The third conductive pattern 154, the first conductive pattern
145 and a portion of the first insulating interlayer 150 ther-
ebetween may constitute a second capacitor. The first gate
electrode 141 may serve as not only a gate electrode of the
first thin film transistor, but also an electrode of the first
capacitor.

[0139] Referring to FIG. 10, source electrodes 162 and 172,
drain electrodes 164 and 174, a fourth conductive pattern 166
and a first wiring pattern 168 may be formed on the second
insulating interlayer 160.

[0140] The gate insulation layer 140 and the insulating
interlayers 150 and 160 may be partially removed to form
openings exposing the source regions 124 and 134 and the
drain regions 126 and 136, and a third conductive layer may
be formed on the second insulating interlayer 160 to fill the
openings. Then, the third conductive layer may be patterned
to form the source electrodes 162 and 172, the drain elec-
trodes 164 and 174, the fourth conductive pattern 166 and the
first wiring pattern 168.

[0141] Inexample embodiments, the third conductive layer
may have a single layered structure or a multi layered struc-
ture. For example, the third conductive layer may include a
multi layered structure including, for example, a titanium (Ti)
layer, an aluminum (Al) layer and a titanium (Ti) layer which
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may be stacked sequentially. The multi layered structure may
have a relatively small electrical resistance due to the alumi-
num layer, and the multi layered structure may have an
improved contact characteristic due to the titanium layers.
[0142] The source electrodes 162 and 172 and the drain
electrodes 164 and 174 may contact the source regions 124
and 134 and the drain regions 126 and 136, respectively.
Further, a source electrode (not shown) and a drain electrode
(now shown) may be further formed to contact the first source
region 114 and the first drain region 116. Therefore, the first
active pattern 110 including the first channel region 112, the
first source region 114 and the first drain region 116, the gate
insulation layer 140, the first gate electrode 141, the source
electrode (not shown) and the drain electrode (not shown)
may constitute the first thin film transistor. Further, the second
active pattern 120 including the second channel region 122,
the second source region 124 and the second drain region 126,
the gate insulation layer 140, the second gate electrode 142,
the first source electrode 162 and the first drain electrode 164
may constitute the second thin film transistor. The third active
pattern 130 including the third channel region 132, the third
source region 134 and the third drain region 136, the gate
insulation layer 140, the third gate electrode 143, the second
source electrode 172 and the second drain 174 electrode may
constitute the third thin film transistor.

[0143] In example embodiments, the first thin film transis-
tor Ti may serve as a driving transistor for applying a voltage
oracurrent to an organic light emitting device, and the second
thin film transistor T2 may serve as a switching transistor for
determining an operation of the organic light emitting device.
In example embodiments, a plurality of first thin film transis-
tors and a plurality of second thin film transistors may be
disposed corresponding to a plurality of pixels.

[0144] The fourth conductive pattern 166 and the first wir-
ing pattern 168 may be formed on the second insulating
interlayer 160 in the second region (II). The first wiring pat-
tern 168 may be disposed in the second region (II) where the
third region (III) may not overlap. In example embodiments,
the first wiring pattern 168 may serve as a power supply
wiring for transferring a power supply voltage (such as, for
example, ELVSS), and the first wiring pattern 168 may extend
in a second direction parallel to a top surface of the first
substrate 100.

[0145] Then, an insulation layer 180 may be formed to
cover the first source electrode 162, the first drain electrode
164, the fourth conductive pattern 166 and the first wiring
pattern 168. In example embodiments, the insulation layer
180 may have a flat top surface in the first region (T), and may
partially cover the second region (II) and the third region (I1I).
The insulation layer 180 may be formed using an insulation
organic material such as, for example, polyimide.

[0146] Referring to FIG. 11, a first electrode 182 and a fifth
conductive pattern 184 may be formed on the insulation layer
180, and then a pixel defining layer 190 may be formed on the
insulation layer 180.

[0147] The insulation layer 180 may be partially removed
to form a contact hole 188 exposing the first wiring pattern
168, a fourth conductive layer may be formed on the insula-
tion layer 180 to fill the contact hole 188, and then the fourth
conductive layer may be patterned to form the first electrode
182 and the fifth conductive pattern 184.

[0148] The fourth conductive layer may have a single lay-
ered structure or a multi-layered structure. In example
embodiments, the fourth conductive layer may have the multi
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layered structure including a metal layer and a transparent
conductive oxide layer. For example, the fourth conductive
layer may have the multi layered structure including an ITO/
Ag/TTO stack. Therefore, the first electrode 182 and the fifth
conductive pattern 184 may have a relative small electrical
resistance.

[0149] A plurality of the first electrodes 182 may be formed
in the first region (I). The fifth conductive pattern 184 may be
disposed on the second region (II). The fifth conductive pat-
tern 184 may not be formed in the third region (I1I), and may
be electrically connected to the first wiring pattern 168 by the
contact hole 188. Therefore, the fifth conductive pattern 184
may be formed adjacent to the first region (I) compared to the
third thin film transistor.

[0150] Thepixel defining layer 190 may be formed using an
insulation material. In example embodiments, a plurality of
the pixel defining layers 190 may be formed in the first region
(D), the second region (II) and the third region (III). The pixel
defining layer 190 may separate each of the pixels in the first
region (I). The pixel defining layer 190 may cover the fifth
conductive pattern 184 in the second region (IT) and the third
region (IIT), such that the pixel defining layer 190 may isolate
and protect the fifth conductive pattern 184, the second source
electrode 172 and the second drain electrode 174.

[0151] Referring to FIG. 12, organic light emitting struc-
tures 191, 192 and 193 may be formed on the first electrode
182, a spacer 195 may be formed on the pixel defining layer
190, and then a second electrode 197 may be formed to cover
the spacer 195.

[0152] The organic light emitting structures 191, 192 and
193 may be formed to correspond to each pixel. The organic
light emitting structures 191, 192 and 193 may include at least
one organic light emitting layer, and may selectively include
a hole transfer layer, a hole injection layer, an electron injec-
tion layer or an electrode transfer layer.

[0153] The second electrode 197 may be formed to cover
the spacer 195, the pixel defining layer 190, the organic light
emitting structures 191, 192 and 193 and the fifth conductive
pattern 184. In example embodiments, the second electrode
197 may be formed in the first region (I) and the second region
(1), and may not be formed in the third region (IIT). The
second electrode 197 may include a metal and/or an alloy
such as, for example, silver (Ag), aluminum (Al), platinum
(Pt), gold (Au), chrome (Cr), tungsten (W), molybdenum
(Mo), titanium (T1), palladium (Pa), alloys of these metals, or
the like. For example, the second electrode 197 may include
an alloy of silver (Ag) and magnesium (Mg), so that the
second electrode 197 may have a relatively small electrical
resistance and a relatively large light transmittance.

[0154] Referring to FIG. 13, a touch panel may be formed
on a second substrate 200.

[0155] The second substrate 200 may also include the first
region (), the second region (1) and the third region (III)
which may correspond to those of the first substrate 100.
[0156] The touch panel may include a plurality of sensing
cells 210, a plurality of second wiring patterns 215 and a
protection layer 220. In example embodiments, the plurality
of sensing cells 210 may be disposed in the first region (I), and
the plurality of second wiring patterns 215 may be disposed in
the third region (I1II). The second wiring patterns 215 may
include a metal such as, for example, molybdenum (Mo).
[0157] Referring to FIG. 14, the first substrate 100 and the
second substrate 200 may be arranged to face each other, and



US 2015/0357595 Al

aseal 250 may be disposed between the first substrate 100 and
the second substrate 200 in the third region (IIT).

[0158] The spacer 195 of the first substrate 100 may
directly contact a rear surface of the second substrate 200. A
distance between the first substrate 100 and the second sub-
strate 200 may be determined by a height of the spacer 195.
[0159] Further, before arranging the seal 250, the insulating
interlayers 150 and 160 may be partially removed to form a
plurality of openings.

[0160] Referringto FIG. 15, a laser beam may be irradiated
in the third region (III), so that the organic light emitting
display apparatus may be encapsulated.

[0161] The seal 250 may be melted by the laser beam, so
that the seal 250 may be deformed to complete a gap between
the first substrate 100 and the second substrate 200.

[0162] The laser beam may be partially reflected by the
second wiring pattern 215. Therefore, the strength of the laser
beam may be adjusted enough to melt the seal 250. On the
other hand, the laser beam may be reflected by the reflection
pattern 147, so that the reflected laser beam may effectively
melt a lower portion of the seal 250.

[0163] Further, the seal 250 may not overlap the second
electrode 197, the first wiring pattern 168 and the fifth con-
ductive pattern 184 disposed in the second region (II). There-
fore, the laser beam used to heat the seal 250 may not damage
the second electrode 197, the first wiring pattern 168 and the
fifth conductive pattern 184.

[0164] FIGS. 16 to 21 are cross sectional views illustrating
a method of manufacturing an organic light emitting display
apparatus in accordance with some example embodiments.
The method of manufacturing the organic light emitting dis-
play apparatus of FIGS. 16 to 21 may be substantially the
same as similar to that of FIGS. 7 to 15.

[0165] Referring to FIG. 16, processes described with ref-
erence to FIG. 7 and FIG. 8 may be performed. A buffer layer
105, active patterns 110, 120 and 130 and a gate insulation
layer 130 may be formed on a first substrate 100. Gate elec-
trodes 141, 142 and 143, a first conductive pattern 145 and a
reflective pattern 147 may be formed on the gate insulation
layer 140, and then a first insulating interlayer 150 may be
formed on the gate insulation layer 140. Further, impurities
may be doped into the active patterns 110, 120 and 130
thereby forming channel regions 112, 122 and 133, source
regions 114, 124 and 135 and drain regions 116, 126 and 137.
[0166] Referring to FIG. 17, a second conductive pattern
152, athird conductive pattern 155, a second source electrode
156 and a second drain electrode 158 may be formed on the
first insulating interlayer 150, and then a second insulating
interlayer 160 may be formed on the first insulating interlayer
150.

[0167] The first insulating interlayer 150 and the gate insu-
lation layer 140 may be partially removed to form openings
exposing the third source region 135 and the third drain
region 137, and a first conductive layer may be formed to fill
the openings. The first conductive layer may be patterned to
form the second conductive pattern 152, the third conductive
pattern 155, the second source electrode 156 and the second
drain electrode 158. The first conductive layer may include a
material substantially the same as or similar to the second
conductive layer of FIG. 9.

[0168] Therefore, the third active pattern 131, the third gate
electrode 144, the second source electrode 156 and the second
drain electrode 158 may constitute a third transistor.
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[0169] Thesecond insulating interlayer 160 may be formed
by a CVD process using, for example, silicon oxide or silicon
nitride. The second insulating interlayer 160 may cover the
second conductive pattern 152, the third conductive pattern
155, the second source electrode 156 and the second drain
electrode 158.

[0170] Referring to FIG. 18, a first source electrode 162, a
first drain electrode 164, a fourth conductive pattern 166 and
a first wiring pattern 167 may be formed on the second insu-
lating interlayer 160, and then an insulation layer 181 may be
formed.

[0171] A second conductive layer may be formed on the
second insulating interlayer 160, and then the second conduc-
tive layer may be patterned to form the first source electrode
162, the first drain electrode 164, the fourth conductive pat-
tern 166 and the first wiring pattern 167. The second conduc-
tive layer may include a material substantially the same as or
similar to that of the third conductive layer of FIG. 10.
[0172] Therefore, the first source electrode 162 and the first
drain electrode 164, the second active pattern 120 and the
second gate electrode 142 may constitute a second thin film
transistor. Further, a source electrode (now shown), a drain
electrode (not shown), a first gate electrode 141 and the first
active pattern 110 may constitute a first thin film transistor.
[0173] The fourth conductive pattern 166 may be formed in
the second region (II). The fourth conductive pattern 166 may
be disposed adjacent to the first region (I) compared to the
third thin film transistor.

[0174] The first wiring pattern 167 may be disposed on the
second insulating interlayer 160 in the second region (IT) and
the third region (III). The first wiring pattern 167 may be
formed to overlap the third thin film transistor. However, the
second source electrode 156 and the second drain electrode
158 may be formed under the second insulating interlayer
160, and the first wiring pattern 167 may be disposed on the
second insulating interlayer 160, so that the first wiring pat-
tern 167 may be electrically isolated from the third thin film
transistor.

[0175] On the other hand, the insulation layer 181 may be
disposed in the first region (T) and the second region (IT).
However, the insulation layer 181 may not be disposed in the
third region (IIT). The insulation layer 181 may include an
insulation organic material such as, for exaniple, polyimide.
[0176] Referring to FIG. 19, a first electrode 182 and a fifth
conductive pattern 183 may be formed on the insulation layer
181, and a pixel defining layer 190 may be formed on the
insulation layer 181.

[0177] Processes for forming the first electrode 182, the
fifth conductive pattern 183 and the pixel defining layer 190
may be substantially the same as or similar to those described
with reference to FIG. 11. The fifth conductive pattern 183
may be electrically connected to the first wiring pattern 167
through a sidewall of the insulation layer 181. Further, the
fifth conductive pattern 183 may be formed in the second
region (II), not in the third region (IIT).

[0178] Referring to FIG. 20, organic light emitting struc-
tures 191, 192 and 193 may be formed on the first electrode
182, a spacer 195 may be formed on the pixel defining layer
190, and then a second electrode 197 may be formed to cover
the spacer 195.

[0179] Therefore, the second electrode 197 may be electri-
cally connected to the first wiring pattern 167 through the fifth
conductive pattern 183. In example embodiments, the second
electrode 197 may be formed in the first region (I) and the
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second region (IT), and may not be formed in the third region
(1IT). That is, the second electrode 197 may directly contact
the fifth conductive pattern 183 in the second region (IT).
[0180] Referring to FIG. 21, a touch panel may be formed
on a second substrate 200, the first substrate 100 and the
second substrate 200 may be arranged to face each other, and
aseal 250 may be disposed between the first substrate 100 and
the second substrate 200 in the third region (IIT). Then, a laser
beam may be irradiated in the third region (I1I), so that the
organic light emitting display apparatus may be encapsulated.
[0181] A plurality of sensing cells 210, a plurality of second
wiring patterns 215 and a protection layer 220 may be formed
on the second substrate 200. The seal 250 may be melted by
the laser beam, so that the seal 250 may be deformed to
complete a gap between the first substrate 100 and the second
substrate 200.
[0182] According to example embodiments, the insulation
layer 181 including the insulation organic material may not be
disposed in the third region (III). Therefore, the insulation
layer 181 may not be deformed due to the laser beam used for
heating the seal. Further, the fifth conductive pattern 183 and
the second electrode 197 may not be disposed in the third
region (III), the fifth conductive pattern 183 and the second
electrode 197 may not be damaged by the laser beam. The first
wiring pattern 167 overlapping the third thin film transistor
may prevent a thermal damage of the third thin film transistor
from the laser beam.
[0183] The foregoing is illustrative of example embodi-
ments, and is not to be construed as limiting thereof. Although
certain embodiments have been described, those skilled in the
art will readily appreciate that many modifications are pos-
sible in the example embodiments without materially depart-
ing from the novel teachings and advantages of example
embodiments. Accordingly, all such modifications are
intended to be included within the scope of example embodi-
ments 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 struc-
tural equivalents but also equivalent structures. Therefore, it
is to be understood that the foregoing is illustrative of
example embodiments and is not to be construed as limited to
the specific embodiments disclosed, and that modifications 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 follow-
ing claims, with equivalents of the claims to be included
therein.
What is claimed is:
1. An organic light emitting display apparatus comprising:
afirst substrate including a first region, a second region and
a third region, wherein the third region surrounds the
first region, and the second region is between the first
region and the third region and is partially overlapped
with the third region;
a second substrate facing the first substrate;
an organic light emitting device on the first substrate in the
first region;
athin film transistor on the first substrate in a region where
the second region and the third region overlap;
awiring pattern on the first substrate in the third region; and

a seal in the third region, disposed between the first sub-
strate and the second substrate, wherein the seal overlaps
the thin film transistor.
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2. The organic light emitting display apparatus of claim 1,
further comprising:

a pixel defining layer extending on the first substrate in a
direction from the first region to the second region, the
pixel defining layer in the first region and the second
region.

3. The organic light emitting display apparatus of claim 2,
wherein the pixel defining layer is disposed in at least a
portion of the third region such that the pixel defining layer
partially overlaps the wiring pattern.

4. The organic light emitting display apparatus of claim 3,
wherein the pixel defining layer is interposed between the seal
and the thin film transistor in the region where the second and
the third regions overlap.

5. The organic light emitting display apparatus of claim 3,
wherein the pixel defining layer covers the thin film transistor
in the region where the second and the third regions overlap.

6. The organic light emitting display apparatus of claim 3,
wherein the seal covers the pixel defining layer in the region
where the second and the third regions overlap.

7. The organic light emitting display apparatus of claim 3,
wherein the wiring pattern is disposed on the second substrate
such that the wiring pattern faces the seal.

8. The organic light emitting display apparatus of claim 3,
wherein the organic light emitting device includes a first
electrode, an organic light emitting structure, and a second
electrode.

9. The organic light emitting display apparatus of claim 8,
wherein the second electrode extends in a direction from the
first region to the second region, and is disposed in the first
region and a portion of the second region on the pixel defining
layer and the organic light emitting structure.

10. The organic light emitting display apparatus of claim 9,
wherein the wiring pattern does not overlap the second elec-
trode.

11. An organic light emitting display apparatus compris-
ing:

a first substrate including a first region, a second region and

a third region, wherein the third region surrounds the
first region, and the second region is between the first
region and the third region and is partially overlapped
with the third region;

a second substrate facing the first substrate;

an organic light emitting device on the first substrate in the
first region;

a thin film transistor on the first substrate in a region where
the second region and the third region overlap;

a first wiring pattern on the first substrate in the second
region, the first wiring pattern overlapping the thin film
transistor;

aseal between the first substrate and the second substrate in
the third region; and

a second wiring pattern on the second substrate in the third
region, the second wiring pattern facing the seal,
wherein the seal overlaps the thin film transistor.

12. The organic light emitting display apparatus of claim

11, further comprising:

a pixel defining layer extending on the first substrate in a
direction from the first region to the second region, the
pixel defining layer in the first region and the second
region.

13. The organic light emitting display apparatus of claim

12, wherein the pixel defining layer exposes the third region,
and overlaps at least a portion of the second region.



US 2015/0357595 Al Dec. 10, 2015
12

14. The organic light emitting display apparatus of claim
13, wherein the first wiring pattern overlaps the second wiring
pattern in the region where the second and the third regions
overlap.

15. The organic light emitting display apparatus of claim
13, wherein the pixel defining layer does not overlap the thin
film transistor and the seal in the region where the second and
the third regions overlap.

16. The organic light emitting display apparatus of claim
13, wherein the seal overlaps the first and second wiring
patterns in the region where the second and the third regions
overlap.

17. The organic light emitting display apparatus of claim
13, wherein the second wiring pattern does not overlap the
pixel defining layer.

18. The organic light emitting display apparatus of claim
13, wherein the organic light emitting device includes a first
electrode, an organic light emitting structure, and a second
electrode.

19. The organic light emitting display apparatus of claim
18, wherein the second electrode extends in a direction from
the first region to the second region, and is disposed in the first
region and a portion of the second region on the pixel defining
layer and the organic light emitting structure.

20. The organic light emitting display apparatus of claim
19, wherein the second wiring pattern does not overlap the
second electrode.
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