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ORGANIC LIGHT EMITTING DISPLAY
DEVICES

CROSS-REFERENCE TO RELATED
APPLICATION(S)

[0001] This application claims priority under 35 U.S.C.
§119 to Korean patent Application No. 10-2014-0083590,
filed on Jul. 4, 2014, the disclosure of which is hereby incor-
porated by reference herein in its entirety.

BACKGROUND
[0002] 1. Technical Field
[0003] Exemplary embodiments of the inventive concept

relate to organic light emitting display devices. More particu-
larly, exemplary embodiments of the inventive concept relate
to organic light emitting display devices including capacitors
disposed on transparent regions, and method of manufactur-
ing the organic light emitting display devices.

[0004] 2. Description of the Related Art

[0005] An organic light emitting display (OLED) device
may display various information such as images or characters
by combining electrons provided from a cathode with holes
provided from anode in an organic light emitting layer. The
organic light emitting display device has been expected as one
of promising next generation display devices because the
organic light emitting display device has some advantages,
for example, a wide view angle, a rapid response speed, a thin
thickness, a low power consumption, etc.

[0006] Recently, a transparent organic light emitting dis-
play device has been rapidly developed. In the transparent
organic light emitting display device, an image of an object in
the front or the back of a transparent region of the organic
light emitting display device may be recognized when the
organic light emitting display device is in an “ON” state. In an
“OFF” state of the organic light emitting display device, an
image may be displayed in a pixel region of the organic light
emitting display device using light generated from an organic
light emitting layer.

[0007] Generally, the transparent organic light emitting dis-
play device includes a substrate having a pixel region in
which pixels are arranged and a transparent region adjacent to
the pixel region, semiconductor devices disposed in the pixel
region, a capacitor disposed in the pixel region, peripheral
circuits, etc. In the conventional transparent organic light
emitting display device, the semiconductor devices and the
capacitor are positioned in the pixel region. Here, the capaci-
tor may not have enough area to provide a sufficient capaci-
tance for other elements of the organic light emitting display
device.

SUMMARY

[0008] Exemplary embodiments provide an organic light
emitting display device including a capacitor of a sufficient
capacitance disposed in a transparent region without reducing
a transmittance of the organic light emitting display device.
[0009] According to aspects of the inventive concept, there
is provided an organic light emitting display device having a
pixel region and a transparent region. The organic light emit-
ting display device may include a substrate, at least one semi-
conductor device disposed on the substrate in the pixel region,
an organic light emitting structure disposed on the at least one
semiconductor device, and a capacitor disposed on the sub-
strate in the transparent region.
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[0010] In exemplary embodiments, the at least one semi-
conductor device may include a first semiconductor device.
The first semiconductor device may include a first active
pattern disposed on the substrate, a first gate insulation layer
disposed on the first active pattern, a first gate electrode
disposed on the first gate insulation layer, a first source elec-
trode contacting a first portion of the first active pattern and
having an extended portion extending into the transparent
region, and a first drain electrode contacting a second portion
of the first active pattern. Further. the capacitor may include a
lower electrode contacting the extended portion of the first
source electrode, a dielectric structure disposed on the lower
electrode, and an upper electrode disposed on the dielectric
structure. For example, each of the lower electrode and the
upper electrode may include a material having a transmit-
tance or a material having a reflectivity.

[0011] Inexemplary embodiments, the lower electrode and
the first gate electrode are disposed on a same plane and
formed of a same material. Additionally, the dielectric struc-
ture may include a first insulating interlayer disposed on the
first gate electrode and the lower electrode, and a second
insulating interlayer disposed on the first insulating inter-
layer.

[0012] In exemplary embodiments, the organic light emit-
ting display device may additionally include an insulation
layer disposed on the capacitor and the at least one semicon-
ductor device. Here, the organic light emitting structure may
be positioned on the insulation layer.

[0013] In exemplary embodiments, the insulation layer
may have an opening exposing the dielectric structure in the
transparent region, and a contact hole exposing the extended
portion of the first source electrode in the pixel region. The
upper electrode may be disposed on the dielectric structure
exposed by the opening, the insulation layer and a sidewall of
the opening. Further, the organic light emitting structure may
include a first electrode contacting the exposed portion of the
first source electrode through the contact hole, an organic
light emitting layer disposed on the first electrode, and a
second electrode disposed on the organic light emitting layer.
11. Alternatively, the upper electrode may be integrally
formed with the first electrode. 12.

[0014] In some exemplary embodiments. the insulation
layer may have an opening exposing the exposed portion of
the first source electrode and the dielectric structure. The
upper electrode may be positioned on the insulation layer, one
sidewall of the opening and the dielectric structure exposed
by the opening. Further, the organic light emitting structure
may include a first electrode disposed on the insulation layer,
another sidewall of the opening and the exposed portionofthe
first source electrode, an organic light emitting layer disposed
on the first electrode, and a second electrode disposed on the
organic light emitting layer.

[0015] In exemplary embodiments, the at least one semi-
conductor device may include a second semiconductor
device. The second semiconductor device may include a sec-
ond active pattern disposed on the substrate, the first gate
insulation layer disposed on the second active pattern, a sec-
ond gate electrode disposed in the first gate insulation layer, a
second source electrode contacting a first portion of the sec-
ond active pattern, and a second drain electrode contacting a
second portion of the second active pattern. The second gate
electrode and the lower electrode may be positioned respec-
tively at different levels over the substrate.
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[0016] In exemplary embodiments, the organic light emit-
ting display device may additionally include an additional
capacitor disposed in the pixel region. For example, the addi-
tional capacitor may be disposed on the first semiconductor
device. The additional capacitor may include a lower elec-
trode being the first gate electrode, a dielectric structure dis-
posed on the first gate electrode, and an upper electrode
disposed on the dielectric structure. Here, the dielectric struc-
ture of the additional capacitor may include a portion of an
insulating interlayer disposed on the first gate electrode.
[0017] In exemplary embodiments, the capacitor may
include a lower electrode, a dielectric structure disposed on
the lower electrode, and an upper electrode disposed on the
dielectric structure and contacting the extended portion of the
first source electrode. The upper electrode may be formed
using the same material as that of an electrode of the organic
light emitting structure. The organic light emitting display
device may further include an additional capacitor disposed
in the pixel region. The additional capacitor may be disposed
on the first semiconductor device. The additional capacitor
may include a lower electrode being the first gate electrode, a
dielectric structure disposed on the first gate electrode, and an
upper electrode disposed on the dielectric structure. The
dielectric structure of the additional capacitor may include an
insulating interlayer disposed on the first gate electrode,
[0018] According to exemplary embodiments of the inven-
tive concept, the organic light emitting display device may
include the capacitor disposed in the transparent region of the
organic light emitting display device without increasing an
area of the pixel region. Thus, the capacitor may have a
sufficient capacitance for elements of the organic light emit-
ting display device while a transmittance of the organic light
emitting display device may not substantially reduced. Fur-
ther, the transparent region of the organic light emitting dis-
play device may function as a mirror in accordance when the
lower electrode of the capacitor and/or the upper electrode of
the capacitor may include the material having the reflectivity.
Moreover, the organic light emitting display device may
include the additional capacitor disposed in the pixel region,
so the organic light emitting display device may have ensure
a more sufficient capacitance for the element thereof.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] Illustrative, non-limiting exemplary embodiments
will be more clearly understood from the following detailed
description taken in conjunction with the accompanying
drawings.

[0020] FIG. 1 is a cross sectional view illustrating an
organic light emitting display device in accordance with
exemplary embodiments.

[0021] FIG. 2 is a cross sectional view illustrating an
organic light emitting display device in accordance with some
exemplary embodiments.

[0022] FIG. 3 is a cross sectional view illustrating an
organic light emitting display device in accordance with some
exemplary embodiments.

[0023] FIGS.4,5,6,7,8,9,10, and 11 are cross sectional
views illustrating a method of manufacturing an organic light
emitting display device in accordance with exemplary
embodiments.

[0024] FIG. 12 is a cross sectional view illustrating an
organic light emitting display device in accordance with some
exemplary embodiments.
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[0025] FIG. 13 is a cross sectional view illustrating an
organic light emitting display device in accordance with some
exemplary embodiments.

[0026] FIG. 14 is a cross sectional view illustrating an
organic light emitting display device in accordance with some
exemplary embodiments.

[0027] FIGS. 15, 16, 17, 18, 19, 20, and 21 are cross sec-
tional views illustrating a method of manufacturing an
organic light emitting display device in accordance with
exemplary embodiments.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0028] Hereinafter, organic light emitting display devices
and methods of manufacturing organic light emitting display
devices in accordance with exemplary embodiments will be
described in detail with reference to the accompanying draw-
ings.

[0029] FIG. 1 is a cross sectional view illustrating an
organic light emitting display device in accordance with
exemplary embodiments.

[0030] Referring to FIG. 1, an organic light emitting dis-
play device 100 includes a substrate 105, a first semiconduc-
tor device, a second semiconductor device, a capacitor CAP,
an organic light emitting structure, etc. In exemplary embodi-
ments, the organic light emitting display device 100 may have
a pixel region and a transparent region. The first and the
second semiconductor devices and the organic light emitting
structure may be disposed in the pixel region, while the
capacitor CAP may be located in the transparent region of the
organic light emitting display device 100. For example, an
image may be displayed using the organic light emitting
structure located in the pixel region of the organic light emit-
ting display device 100, and an image of an object positioned
in the front and/or the back of the transparent region of the
organic light emitting display device 100 may be recognized.
In exemplary embodiments, the capacitor CAP located in the
transparent region may include a lower electrode 1405, a
dielectric structure and an upper electrode 170.

[0031] The substrate 105 may include a transparent insula-
tion material. For example, the substrate 105 may include a
glass substrate, a quartz substrate, a transparent resin sub-
strate, etc. Examples of the transparent resin substrate may
include polyimide-based resin, acryl-based resin, polyacry-
late-based resin, polycarbonate-based resin, polyether-based
resin, sulfonic acid-based resin, polyethylene terephthalate-
based resin, etc. The substrate 105 may also have the pixel
region and the transparent region in accordance with the
organic light emitting display device 100.

[0032] A firstbufferlayer 110 and a second buffer layer 115
may be disposed on the substrate 105. The first and the second
buffer layers 110 and 115 may prevent the diffusion of metal
atoms and/or impurities from the substrate 105. Additionally,
the first and the second buffer layers 110 and 115 may control
the rate of the heat transfer in the crystallization process for
forming a first active pattern 1204 and a second active pattern
1205, thereby obtaining substantially uniform the first and the
second active patterns 120a and 1205. Furthermore, the first
and the second buffer layers 110 and 115 may improve the
surface flatness of the substrate 105 when the surface of the
substrate 105 may be relatively irregular. For example, each
of the first and the second buffer layers 110 and 115 may
include silicon nitride, silicon oxide, etc. In some exemplary
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embodiments, only one buffer layer or no buffer layer may be
provided on the substrate 105 in accordance with the type of
the substrate 105.

[0033] The first semiconductor device may be disposed on
the second buffer layer 115. In exemplary embodiments, the
first semiconductor device may include a first active pattern
1204q, a first gate insulation layer 125, a second gate insulation
layer 135, a first gate electrode 140aq, a first source electrode
1554, and a first drain electrode 160a. A first insulating inter-
layer 145 and a second insulating interlayer 150 may be
disposed between the first gate electrode 140a and the first
source/drain electrode 155a/160a. For example, the first
semiconductor device may serve as a driving transistor of the
organic light emitting display device 100.

[0034] The second semiconductor device may also be dis-
posed on the second buffer layer 115. The second semicon-
ductor device may include a second active pattern 1205, the
first gate insulation layer 125, a second gate electrode 130, a
second source electrode 1555, and a second drain electrode
1605. The second gate insulation layer 135, the first insulating
interlayer 145 and the second insulating interlayer 150 may
be interposed between the second gate electrode 130 and the
second source/drain electrode 1555/1605. For example, the
second semiconductor device may function as a switching
transistor of the organic light emitting display device 100.
[0035] According to exemplary embodiments, the first and
the second semiconductor devices may be disposed in the
pixel region. In these semiconductor devices, the first active
pattern 1204 may be spaced apart from the second active
pattern 1205. That is, the first and the second active patterns
120g and 1205 may be separately located on the second buffer
layer 115. For example, each of the first and the second active
patterns 120a and 12056 may include a material containing
silicon. Alternatively, the first and the second active patterns
120g and 1205 may include oxide semiconductors, respec-
tively. The first gate insulation layer 125 may be disposed on
the second buffer layer 115 to cover the first and the second
active patterns 120a and 1205. The first gate insulation layer
125 may include silicon oxide, metal oxide, etc.

[0036] The second gate electrode 130 may be positioned on
a portion of the first gate insulation layer 125 under which the
second active pattern 1205 is located. The second gate elec-
trode 130 may include metal, alloy, metal nitride, conductive
metal oxide, transparent conductive material, etc. The second
gate insulation layer 135 may be disposed on the first gate
insulation layer 125 to cover the second gate electrode 130.
The second gate insulation layer 135 may include silicon
nitride, silicon oxide, metal nitride, etc.

[0037] The first gate electrode 140a is disposed on the
second gate insulation layer 135. The first gate electrode 140a
may include metal, alloy, metal nitride, conductive metal
oxide, transparent conductive material, etc. For example, the
first gate electrode 140a may include aluminum (Al), alloy
containing aluminum, aluminum nitride (AINx), silver (Ag),
alloy containing silver, tungsten (W), tungsten nitride
(WNXx), copper (Cu), alloy containing copper, nickel (Ni),
chromium (Cr), molybdenum (Mo), alloy containing molyb-
denum, titanium (Ti), titanium nitride (TiN%), platinum (Pt),
tantalum (Ta), tantalum nitride (TaNx), zinc oxide (ZOx),
indium tin oxide (ITO), tin oxide (SnOx), indium oxide
(InOx), gallium oxide (GaOx), indium zinc oxide (I70), etc.
The first and the second gate insulation layers 125 and 135
may be interposed between the first active pattern 120a and
the first gate electrode 140q, while the first gate insulation
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layer 125 may be interposed between the second active pat-
tern 1205 and the second gate electrode 130. In exemplary
embodiments, the first gate electrode 140a may be positioned
at a level different from that of the second gate electrode 130.
That is, the first and the second gate electrodes 1404 and 130
may be located respectively at different levels over the sub-
strate 105.

[0038] Asillustrated in FIG. 1, the first and the second gate
electrodes 140a and 130 may be positioned in the pixel
region, and the lower electrode 1405 of the capacitor CAP
may be located in the transparent region. Thus, the lower
electrode 1405 is spaced apart from the first gate electrode
140a on the second gate insulation layer 135. In exemplary
embodiments, the lower electrode 1405 may include a mate-
rial substantially the same as that of the first gate electrode
140q. For example, each of the first gate electrode 140a and
the lower electrode 1405 may include a material having a
transmittance. Examples of the material having the transmit-
tance may include indium tin oxide, indium zinc oxide, zinc
oxide, tin oxide, gallium oxide, indium oxide, etc. Alterna-
tively, the first gate electrode 140a may include a material
different from that of the lower electrode 1405 When the
lower electrode 1405 include the above material having the
transmittance, the transmittance of the organic light emitting
display device 100 may not be reduced even though the
capacitor CAP is positioned in the transparent region.

[0039] In some exemplary embodiments, the lower elec-
trode 1405 may include a material having a reflectivity or a
semi-transparent material. For example, the lower electrode
1405 may include aluminum, alloy containing aluminum,
aluminum nitride, silver, alloy containing silver, tungsten,
tungsten nitride, copper, alloy containing copper, nickel,
chromium, molybdenum, alloy containing molybdenum, tita-
nium, titanium nitride, platinum, tantalum, tantalum nitride,
etc. When the lower electrode 1405 of the capacitor CAP
includes the material having the reflectivity or the semi-trans-
parent material, the transparent region of the organic light
emitting display device 100 may substantially function as a
mirror.

[0040] Referring now to FIG. 1, the first insulating inter-
layer 145 may be disposed on the second gate insulation layer
135 to cover the first gate electrode 140a and the lower elec-
trode 1404. The first insulating interlayer 145 may electri-
cally insulate the first gate electrode 140 from the first source
and drain electrodes 155a and 160a in the pixel region. In the
transparent region, the first insulating interlayer 145 may
compose the dielectric structure of the capacitor CAP. For
example, the first insulating interlayer 145 may include sili-
con compound such as silicon oxide, silicon nitride, silicon
oxy-nitride, silicon carbon nitride, silicon oxy-carbide, etc.

[0041] The second insulating interlayer 150 may be dis-
posedon the first insulating interlayer 145. In the pixel region,
the first and the second insulating interlayers 145 and 150
may electrically insulate the first gate electrode 1404 from the
first source and drain electrodes 155a and 160a, and also may
electrically insulate the second gate electrode 130 from the
second source and drain electrodes 1556 and 1605. In the
transparent region, the first insulating interlayer 145 and the
second insulating layer may compose the dielectric structure
of the capacitor CAP. That is, the dielectric structure of the
capacitor CAP may include the first and the second insulating
interlayers 145 and 150. For example, the second insulating
interlayer 150 may include silicon compound such as silicon
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oxide, silicon nitride, silicon oxy-nitride, silicon carbon
nitride, silicon oxy-carbide, etc.

[0042] As illustrated in FIG. 1, the first source electrode
155a and the first drain electrode 160a may contact a first
source region and a first drain region of the first active pattern
120a via the second insulating interlayer 150, the first insu-
lating interlayer 145, the second gate insulation layer 135 and
the first gate insulation layer 125, respectively. Additionally,
the second source electrode 1555 and the second drain elec-
trode 1605 may contact a second source region and a second
drain region of the second active pattern 1205 via the second
insulating interlayer 150, the first insulating interlayer 145,
the second gate insulation layer 135 and the first gate insula-
tion layer 125, and then may contact a second source region
and a second drain region of the second active pattern 1204,
respectively.

[0043] According to exemplary embodiments, the first
source electrode 155a may extend into the transparent region,
and may contact the lower electrode 1405 of the capacitor
CAP. For example, a first contact hole 152 exposing the lower
electrode 1405 may be provided through the first and the
second insulating interlayers 145 and 150, and the first source
electrode 1554 may extend onto the lower electrode 1405
through the first contact hole 152.

[0044] Each of the first and the second source electrodes
1554 and 155b may include metal, alloy, metal nitride, con-
ductive metal oxide, transparent conductive material, etc.
Further, each of the first and the second drain electrodes 1604
and 1605 may include metal, alloy, metal nitride, conductive
metal oxide, transparent conductive material, etc. For
example, each of the first and the second source electrodes
1554 and 1555 and the first and the second drain electrodes
160g and 1605 may include aluminum, alloy containing alu-
minum, aluminum nitride, silver, alloy containing silver,
tungsten, tungsten nitride, copper, alloy containing copper,
nickel, chromium, molybdenum, alloy containing molybde-
num, titanium, titanium nitride, platinum, tantalum, tantalum
nitride, zinc oxide, indium tin oxide, tin oxide, indium oxide,
gallium oxide, indium zinc oxide, etc.

[0045] In exemplary embodiments, the first gate electrode
140a of'the first semiconductor device may be positioned at a
level substantially the same as that of the lower electrode
1405 of the capacitor CAP. In contrast, the second gate elec-
trode 130 of the second semiconductor device may be located
at a level substantially lower than the level of the first gate
electrode 140a. As described above, the capacitor CAP may
include the lower electrode 1405, the dielectric structure hav-
ing the portions of the first and the second insulating intet-
layers 145 and 150, and the upper electrode 1705. The upper
electrode 1705 of the capacitor CAP will be described below.
[0046] The insulation layer 165 may be disposed on the
second insulating interlayer 150 to cover the first and the
second source electrodes 155a and 1556 and the first and the
second drain electrodes 160a and 1605 In exemplary
embodiments, the insulation layer 165 may cover the first and
the second semiconductor devices in the pixel region, and
may extend into the transparent region. A second contact hole
167 may be provided through a portion of the insulation layer
165 adjacent to a boundary between the pixel region and the
transparent region. The second contact hole 167 may expose
an extended portion of the first source electrode 1554 near the
boundary between the pixel region and the transparent region.
An opening 169 may be provided through the insulation layer
165 to expose the second insulating interlayer 150 in the
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transparent region. For example, the opening 169 may be
spaced apart from the second contact hole 167. The first
contact hole 152 may be disposed between the opening 169
and the second contact hole 167 in a plan view. The insulation
layer 165 may include an organic material. For example, the
insulation layer 165 may include photoresist, acryl-based
resin, polyimide-based resin, polyamide-based resin, silox-
ane-based resin, etc. Alternatively, the insulation layer 165
may include an inorganic material such as silicon compound,
metal, metal oxide, etc.

[0047] Referring now to FIG. 1, the first electrode 1704 and
the upper electrode 1705 may be disposed on the insulation
layer 163 and an exposed portion of the second insulating
interlayer 150. In the pixel region, the first electrode 170a
may extend from the insulation layer 162 into the second
contact hole 167 to thereby contact the exposed portion of the
first source electrode 155a. In the transparent region, the
upper electrode 1705 may extend from the insulation layer
165 into the opening 169 so that the upper electrode 1705 may
be positioned on the exposed second insulating interlayer
150.

[0048] Each of the first electrode 170a and the upper elec-
trode 1705 may include a material having a transmittance. For
example, the first electrode 170a and the upper electrode
1705 may include indium tin oxide, indium zinc oxide, zinc
oxide, tin oxide, gallium oxide, indium oxide, etc. When the
upper electrode 1705 of the capacitor CAP includes the mate-
rial having the transmittance, the transmittance of the organic
light emitting display device 100 may not be decreased in the
transparent region.

[0049] In some exemplary embodiments, each of the first
electrode 170a and the upper electrode 1705 may include a
material having a reflectivity. For example, the first electrode
170a and the upper electrode 1705 may include metal, alloy,
metal nitride, etc. Examples of the material having the reflec-
tivity may include aluminum, alloy containing aluminum,
aluminum nitride, silver, alloy containing silver, tungsten,
tungsten nitride, copper, alloy containing copper, nickel,
chromium, molybdenum, alloy containing molybdenum, tita-
nium, titanium nitride, platinum, tantalum, tantalum nitride,
etc. In case that the upper electrode 16705 of the capacitor
CAP includes the material having the reflectivity, the trans-
parent region of the organic light emitting display device 100
may substantially serve as a mirror.

[0050] A pixel defining layer 175 may be disposed on the
first electrode 170a, the upper electrode 1705 and the insula-
tion layer 162. The pixel defining layer 175 may include an
organic material or an inorganic material. For example, the
pixel defining layer 175 may include photoresist, polyamide-
based resin, polyimide-based resin, acryl-based resin, silicon
compound, etc. In the pixel region, a pixel opening may be
provided through the pixel defining layer 175 to partially
expose the first electrode 170a.

[0051] An organic light emitting layer 180 of the organic
light emitting structure may be disposed on the exposed first
electrode 170a through the pixel opening of the pixel defining
layer 175. In exemplary embodiments, the organic light emit-
ting layer 180 may have a multi-layered configuration that
includes 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 180 may include a light emitting
material for generating a red color of light, a green color of
light or a blue color of light in accordance with the pixels of
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the organic light emitting display device 100. Alternatively,
the organic light emitting layer 180 may include a plurality of
materials for generating a red color of light, a green color of
light and/or a blue color of light, thereby finally emitting a
white color of light.

[0052] The second electrode 185 may be disposed on the
pixel defining layer 175 and the organic light emitting layer
180. The second electrode 185 may include a material having
atransmittance or a reflectivity in accordance with the type of
the organic light emitting display device 100. Although it is
not illustrated in FIG. 1, an additional substrate, an encapsu-
lation substrate and/or a window may be disposed on the
second electrode 185. For example, the additional substrate
may include a glass substrate, a quartz substrate, a transparent
resin substrate, etc.

[0053] As described above, the organic light emitting struc-
ture, the first semiconductor device and the second semicon-
ductor device may be positioned in the pixel region of the
organic light emitting display device 100. The capacitor CAP
may be provided in the transparent region of the organic light
emitting display device 100.

[0054] In the conventional organic light emitting display
device, all of the semiconductor device and the capacitor are
disposed on the substrate in the pixel region, so that the
capacitance of the capacitor for the elements of the conven-
tional organic light emitting display device may not be suffi-
ciently ensured due to the limited size of the pixel region.
According to exemplary embodiments of the inventive con-
cept, when each of the lower electrode 1405 and the upper
electrode 1705 includes the material having the transmit-
tance, the transmittance of the organic light emitting display
device 100 may not be substantially decreased even though
the capacitor CAP is positioned in the transparent region.
Moreover, the capacitor CAP may ensure a sufficient capaci-
tance for the elements of the organic light emitting display
device 100 without increasing the area of the pixel region. For
example, the capacitor CAP of the exemplary embodiments
may have an increased capacitance larger than that of the
conventional capacitor by about 1.5 times. According to some
exemplary embodiments, the transparent region of the
organic light emitting display device 100 may serve as a
mirror device when the lower electrode 1405 and/or the upper
electrode 1705 may include the material having the reflectiv-
ity.

[0055] FIG. 2 is a cross sectional view illustrating an
organic light emitting display device in accordance with some
exemplary embodiments. An organic light emitting display
device 200in FIG. 2, the same reference numerals are used for
elements substantially the same as those of the organic light
emitting display device 100 described with reference to FIG.
1, and detailed descriptions for those elements will be omit-
ted.

[0056] Referring to FIG. 2, an insulation layer 265 may be
disposed in the second insulating interlayer 150 to cover the
first and the second source electrodes 1554 and 1555 and the
first and the second drain electrodes 160a and 1605. In exem-
plary embodiments, the insulation layer 265 may have an
opening 272 extending from the pixel region into the trans-
parent region of the organic light emitting display device 200.
This opening 272 may expose the extended portion of the first
source electrode 1554, a portion of a first electrode 270a and
an upper electrode 2704. The first electrode 270a may extend
onto the extended portion of the first source electrode 1554
through one sidewall of the opening 272. Hence, the first
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electrode 270a may contact the first source electrode 155a.
When the insulation layer 265 has the opening 272 having a
relatively large area without the second contact hole 167
illustrated in FIG. 1, the transparent region of the organic light
emitting display device 200 may be enlarged by the area of the
second opening 167, so that the organic light emitting display
device 200 may have a substantially increased transmittance.
[0057] Asillustrated in F1G. 2, the first electrode 270a may
extend form the insulation layer 265 in the pixel region onto
the first source electrode 155a through one sidewall of the
opening 272. The upper electrode 2705 may extend from the
insulation layer 265 in the transparent region onto the second
insulating interlayer 150 through another sidewall of the
opening 272. The first electrode 270a and the upper electrode
270 may be spaced apart from each other. The first contact
hole 152 may be disposed between the first electrode 270a
contacting the first source electrode 1554 and the upper elec-
trode 2706.

[0058] Inexemplary embodiments, each of the lower elec-
trode 140a and the upper electrode 2705 of the capacitor CAP
may include a material having a transmittance (e.g.. a trans-
parent conductive material), such that the capacitor CAP may
have sufficiently increased capacitance in the transparent
region without substantially reducing the transmittance of the
organic light emitting display device 200. Furthermore, the
opening 272 having the relatively large area may be provided
in the transparent region, so that the organic light emitting
display device 200 may have more increased transmittance.

[0059] In some exemplary embodiments, the lower elec-
trode 14056 and/or the upper electrode 2705 may include a
material having a reflectivity. In this case, the transparent
region of the organic light emitting display device 200 may
substantially function as a mirror, so that the organic light
emitting display device may serve as a mirror display device
while ensuring the enhanced capacitance of the capacitor
CAP.

[0060] FIG. 3 is a cross sectional view illustrating an
organic light emitting display device in accordance with some
exemplary embodiments. An organic light emitting display
device 300in FIG. 3, the same reference numerals are used for
elements substantially the same as those of the organic light
emitting display device 100 described with reference to FIG.
1

[0061] Referring to FIG. 3, the second contact hole 167
may be provided through the insulation layer 165 in the pixel
region of the organic light emitting display device 300, and
the opening 167 may be provided through the insulation layer
165 in the transparent region, as similar to that of FIG. 1. The
opening 167 may partially expose a second insulating inter-
layer 350, and the second contact hole 167 may expose an
extended portion of a first source electrode 355¢. The first
source electrode 3554 of the first semiconductor device may
extend toward the transparent region on the second insulating
interlayer 350, and a first electrode 370a of an organic light
emitting structure may extend into the second contact hole
167 to make contact with the first source electrode 355a.

[0062] In the organic light emitting display device illus-
trated in FIG. 3, the lower electrode 1405 of the capacitor
CAP may not be connected to the first source electrode 3554
of the first semiconductor device. Further, an upper electrode
370b of the capacitor CAP may be integrally formed with the
first electrode 370a of the organic light emitting structure.
The upper electrode 3705 and the first electrode 370a may be
formed of the same material and in the same plane. Thus, it is
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not required an etching process for separating the first elec-
trode 370a and the upper electrode 3705. For example, the
upper electrode 3705 in the transparent region may be posi-
tioned on a sidewall of the opening 169, the second insulating
interlayer 350 and the insulation layer 165. The first electrode
370 in the pixel region may be located on the a sidewall of
the second contact hole 167, the first source electrode 355a
and the insulation layer 165. Accordingly, the organic light
emitting display device 300 in FIG. 3 may have a configura-
tion substantially simpler than that of the organic light emit-
ting display device 100 or 200 in FIG. 1 or FIG. 2.

[0063] FIGS. 4to 11 are cross sectional views illustrating a
method for manufacturing an organic light emitting display
device in accordance with exemplary embodiments. The
method illustrated in FIGS. 4 to 11 may provide an organic
light emitting display device having a configuration substan-
tially the same as or similar to that of the organic light emit-
ting display device described with reference to FI1G. 1, how-
ever, the organic light emitting display device 200 or 300
illustrated in FIG. 2 or FIG. 3 may be manufactured by obvi-
ously modifying some processes such as a deposition process,
an etching process, etc of the method illustrated in FIGS. 4 to
11.

[0064] Referring to FIG. 4, a first buffer layer 410 and a
second buffer layer 415 may be sequentially formed on a
substrate 405. For example, the substrate 405 may include a
glass substrate, a transparent plastic substrate, a transparent
metal oxide substrate, etc. The first and the second buffer
layers 410 and 415 may prevent the diffusion of metal atoms
and/or impurities from the substrate 405, and also may
improve the surface flatness of the substrate 405. The first
buffer layer 410 may be formed of a material different from
that of the second buffer layer 415. For example, the first
buffer layer 410 may be formed of silicon nitride while the
second buffer layer 415 may be formed of silicon oxide.
Alternatively, the first and the second buffer layers 410 and
415 may be formed of the same material. Further, a process
for forming the first buffer layer 410 and/or a process for
forming the second buffer layer 415 may be omitted in accor-
dance with the material and/or the surface condition of the
substrate 405.

[0065] Referring to FIG. 5, after an active layer (not illus-
trated) may be formed on the second buffer layer 415, the
active layer may be patterned to obtain a first active pattern
420a of a first semiconductor device and a second active
pattern 4205 of a second semiconductor device. For example,
the active layer may be formed using a material containing
silicon or oxide semiconductor. The first and the second
active patterns 420a and 42056 may be separated from each
other on the second buffer layer 415.

[0066] A first gate insulation layer 425 may be formed on
the second buffer layer 415 to cover the first and the second
active patterns 420a and 4205. For example, the first gate
insulation layer 425 may be formed of silicon compound,
metal oxide, etc.

[0067] Referring to FIG. 6, a second gate electrode 430 of
a second semiconductor device may be formed on the first
gate insulation layer 425. For example, the second gate elec-
trode 430 may be formed of metal, alloy, metal nitride, con-
ductive metal oxide, transparent conductive material, etc. The
second gate electrode 430 may be located over the second
active pattern 4205.

[0068] A second gate insulation layer 435 may be formed
on the first gate insulation layer 425 to cover the second gate
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electrode 430. The second gate insulation layer 435 may be
formed of silicon compound, metal oxide, etc.

[0069] Referring to FIG. 7, a conductive layer (not illus-
trated) may be formed on the second gate insulation layer
435, and then the conductive layer may be patterned to obtain
a first gate electrode 440a of the first semiconductor device
and a lower electrode 4405 of a capacitor CAP (see FIG. 10).
The conductive layer may be formed of a material having a
transmittance or a reflectivity.

[0070] In exemplary embodiments, the first gate electrode
440¢ and the lower electrode 4405 may be simultaneously
formed using an etching process using one mask. The first
gate electrode 440a may be formed in the pixel region of the
organic light emitting display device, and the lower electrode
440) may be formed in the transparent region of the organic
light emitting display device. The first gate electrode 440a
may be disposed over the first active pattern 420a.

[0071] Referring to FIG. 8, a first insulating interlayer 445
may be formed on the second gate insulation layer 435 to
cover the first gate electrode 440a and the lower electrode
44054. The first insulating interlayer 445 may have a substan-
tially planar surface. For example, the first insulating inter-
layer 445 may be formed using silicon oxide, silicon nitride,
silicon oxy-nitride, silicon oxy-carbide, silicon carbon
nitride, etc.

[0072] Referring to FIG. 9, a second insulating interlayer
450 may be formed on the first insulating interlayer 445. For
example, the second insulating interlayer 450 may be formed
of silicon oxide, silicon nitride, silicon oxy-nitride, silicon
oxy-carbide, silicon carbon nitride, etc.

[0073] The first and the second insulating interlayers 445
and 450 may be partially removed in the transparent region,
so that a first contact hole 452 partially exposing the lower
electrode 4405 may be formed through the first and the sec-
ond insulating interlayers 445 and 450. In the pixel region, the
first and the second insulating interlayers 445 and 450 and the
first and the second gate insulation layers 425 and 435 may be
partially removed to form via holes partially exposing the first
and the second active patterns 420a and 4205. These viaholes
may expose source and drain regions of the first and the
second active patterns 420a and 4205.

[0074] After an additional conductive layer (not illustrated)
may be formed on the second insulating interlayer 450 to fill
the via holes, the additional conductive layer may be pat-
terned to obtain a first source electrode 455a, a first drain
electrode 4604, a second source electrode 4555 and a second
drain electrode 4605. Hence, there is provided the first semi-
conductor device that includes the first active pattern 420q,
the first gate insulation layer 425, the second gate insulation
layer 435, the first gate electrode 440q, the first source elec-
trode 4554 and the first drain electrode 460a. Additionally,
the second semiconductor device including the second active
pattern 4204, the first gate insulation layer 425, the second
gate electrode 430, the second source electrode 4555 and the
second drain electrode 4605 may be provided on the substrate
405. The additional conductive layer may be formed using
transparent conductive material, metal, alloy, etc. The first
source and drain electrodes 4554 and 4604 may contact the
source and the drain regions of the first active pattern 420aq,
and the second source and drain electrodes 4555 and 4605
may contact the source and the drain regions of the second
active pattern 4205.

[0075] In exemplary embodiments, the first source elec-
trode 455a may extend into the transparent region to make
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contact with the lower electrode 4405 of the capacitor CAP.
Specifically, the first source electrode 4554 may extend onto
the second insulating interlayer 450 and a sidewall of the first
contact hole 452, and an extended portion of the first source
electrode 4554 may make contact with the lower electrode
44056 in the transparent region.

[0076] Referring to FIG. 10, an insulation layer 465 may be
formed on the second insulating interlayer 450 to cover the
first and the second source electrodes 455a and 4556 and the
first and the second drain electrodes 460a and 4605. For
example, the insulation layer 465 may be formed using pho-
toresist, acryl-based resin, polyamide-based resin, polyim-
ide-based resin, siloxane-based resin, etc. The insulation
layer 465 may have a substantially planar surface for ease of
forming overlying structures subsequently formed.

[0077] The insulation layer 465 may be partially removed
in the pixel region, so that a second contact hole 467 exposing
the extended portion of the first source electrode 4554 may be
formed through the insulation layer 465. At the same time, an
opening 469 may be formed through the insulation layer 465
in the transparent region to partially expose the second insu-
lating interlayer 450. The opening 469 in the transparent
region may have an area substantially larger than that of the
second contact hole 467 in the pixel region.

[0078] After an electrode layer (not illustrated) may be
formed on the insulation layer 465, a bottom of the opening
469 and a sidewall of the opening 469 to fill the second
contacthole 467, the electrode layer may be patterned to form
a first electrode 470a of an organic light emitting structure
and an upper electrode 4705 of the capacitor CAP. For
example, the electrode layer may be formed of a material
having a transmittance or a reflectivity. In the pixel region, the
first electrode 470a may be formed on the extended portion of
the first source electrode 4554, a sidewall of the second con-
tact hole 467 and the insulation layer 465. In the transparent
region, the upper electrode 4705 may be formed on the
exposed second insulating interlayer 450, the sidewall of the
opening 469 and the insulation layer 465.

[0079] In accordance with the formation of the upper elec-
trode 4705, the capacitor CAP may be provided the transpar-
ent region. The capacitor CAP may include the lower elec-
trode 4405, a dielectric structure having portions of the first
and the second insulating interlayers 445 and 450, and the
upper electrode 470.

[0080] Referring to FIG. 11, a pixel defining layer 475 may
be formed on the insulation layer 465 to cover the first elec-
trode 470a and the upper electrode 4705. For example, the
pixel defining layer 475 may be formed of photoresist, polya-
mide-based resin, polyimide-based resin, acryl-based resin,
silicon compound, etc.

[0081] The pixel defining layer 475 may be partially
removed to form a pixel opening that exposes a portion of the
first electrode 470a. This pixel opening may be formed in the
pixel region only.

[0082] An organic light emitting layer 480 may be formed
on the portion of the first electrode 470a exposed by the pixel
opening. The organic light emitting layer 480 may be
obtained by sequentially stacking a hole injection layer
(HIL), a hole transfer layer (HTL), an organic light emitting
layer (EL), an electron transfer layer (ETL), an electron injec-
tion layer (EIL), etc on the exposed first electrode 470a. The
organic light emitting layer 480 may be formed of a light
emitting material for generating a red color of light, a green
color of light or a blue color of light in accordance with the
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pixels of the organic light emitting display device. Alterna-
tively, the organic light emitting layer 480 may be formed by
stacking a plurality of materials for generating a red color of
light, a green color of light and/ora blue color oflight, thereby
finally emitting a white color of light.

[0083] A second electrode 485 may be formed on the pixel
defining layer 475 and the organic light emitting layer 480.
For example, the second electrode 485 may be formed of a
material having a transmittance or a reflectivity. Although it is
not illustrated, an additional substrate, an encapsulation sub-
strate and/or a window may be formed on the second elec-
trode 485.

[0084] FIG. 12 is a cross sectional view illustrating an
organic light emitting display device in accordance with some
exemplary embodiments.

[0085] Referring to FIG. 12, an organic light emitting dis-
play device 500 may include a substrate 505, a first semicon-
ductor device, a second semiconductor device, a first capaci-
tor CAP1, an additional second capacitor CAP2, an organic
light emitting structure, etc. In exemplary embodiments, the
first capacitor CAP1 may be positioned in a transparent
region of the organic light emitting display device 500, while
the additional second capacitor CAP2 may be located in a
pixel region of the organic light emitting display device 500.
The organic light emitting structure may include a first elec-
trode 570a, an organic light emitting layer 580 and a second
electrode 585. Further, the first and the second semiconductor
devices and the organic light emitting structure may be dis-
posed in the pixel region.

[0086] The substrate 505 may include a transparent insula-
tion substrate. The substrate 505 may also have the pixel and
the transparent regions in accordance with the organic light
emitting display device 500. A first buffer layer 510 and a
second buffer layer 515 may be disposed on the substrate 505.
Alternatively, the first buffer layer 510 and/or the second
buffer layer 515 may be omitted the type and/or the material
of the substrate 505.

[0087] Thefirstand the second semiconductor devices may
be disposed on the second buffer layer 515 in the pixel region.
The first and the second semiconductor devices may include
a first active pattern 520a and a second active pattern 5204,
respectively. Each of the first and the second active patterns
520a and 5205 may include material containing silicon or
oxide semiconductor.

[0088] The first semiconductor device may include the first
active pattern 520q, a first gate insulation layer 525, a second
gate insulation layer 530, a first gate electrode 535q, a first
source electrode 555a and a first drain electrode 560a. The
second semiconductor device may include the second active
pattern 5204, the first gate insulation layer 525, the second
gate insulation layer 530, a second gate electrode 535¢, a
second source electrode 5556 and a second drain electrode
560b. In this case, the first gate electrode 535a of the first
semiconductor device may be located at a level over the
substrate 505 substantially the same as that of the second gate
electrode 535¢ of the second semiconductor device.

[0089] The first and the second active patterns 520a and
520 may be positioned on the second buffer layer 515, and
the first gate insulation layer 525 may be disposed on the
second buffer layer 515 to overlap the first and the second
active patterns 520a and 520b. The second gate insulation
layer 530 may be located on the first gate insulation layer 525.
In some exemplary embodiments, the second gate insulation
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layer 530 may be omitted according to the material and/or the
dimensions of the first gate insulation layer 525.

[0090] The first and the second gate electrodes 5354 and
535¢ may be disposed on the second gate insulation layer 530
in the pixel region. In the transparent region, a first lower
electrode 5355 of the first capacitor CAP1 may be positioned
on the second gate insulation layer 530. Each of the lower
electrode 5356 and first and the second gate electrodes 535a
and 535¢ may include a material having a transmittance, a
semi-transparent material or a material having a reflectivity.
Further, the first capacitor CAP1 may have a first dielectric
structure and a first upper electrode 5705. The first dielectric
structure of the first capacitor CAP1 may include a first insu-
lating interlayer 540 and a second insulating interlayer 550 in
the transparent region.

[0091] The first insulating interlayer 540 may be disposed
on the second gate insulation layer 530 to cover the first gate
electrode 5354, the second gate electrode 535¢ and the first
lower electrode 5355. In the pixel region, a second upper
electrode 545 of the second capacitor CAP2 may be disposed
on the first insulating interlayer 540. Here, the second upper
electrode 545 may be generally referred to as an additional
gate electrode. In exemplary embodiments, the additional
second capacitor CAP2 may include the second upper elec-
trode 545, a second dielectric structure and a second lower
electrode. In this case, the second dielectric structure may be
a portion of the first insulating interlayer 540 in the pixel
region, and the second lower electrode may be the first gate
electrode 5354 of the first semiconductor device. In other
words, the organic light emitting display device 500 may have
a configuration in which the first semiconductor device and
the additional capacitor CAP2 are substantially vertically
stacked in the pixel region. For example, the first semicon-
ductor device and the additional capacitor CAP2 may share
the first gate electrode 5354 so that the additional capacitor
CAP2 may overlap with the first semiconductor device. When
the organic light emitting display device 500 includes the
additional capacitor CAP2, more sufficient capacitance may
be provided for the first and the second semiconductor
devices, the organic light emitting structure, other wrings, etc.
[0092] In exemplary embodiments, the first gate electrode
5354 of the first semiconductor device (i.e., the second lower
electrode of the additional capacitor CAP2), the second gate
electrode 535¢ of the second semiconductor device and the
first lower electrode 5355 of the first capacitor CAP1 may be
located at the substantially same level over the substrate 505.
Further, the first upper electrode 5705 of the first capacitor
CAP1 and the second upper electrode 545 of the additional
capacitor CAP2 may be positioned respectively at different
levels over the substrate 505.

[0093] As described above, the additional capacitor CAP2
may be provided on the first semiconductor device such that
the organic light emitting display device 500 including the
additional capacitor CAP2 may have an improved integration
degree without increasing the area of the pixel region. Fur-
thermore, the first and the additional capacitors CAP1 and
CAP2 may provide more sufficient capacitances for the ele-
ments of the organic light emitting display device 500.
[0094] Referring now to FIG. 12, the second insulating
interlayer 550 may be disposed on the first insulating inter-
layer 540 to cover the second upper electrode 545. The first
source electrode 555a and the first drain electrode 560a may
make contact with a first source region and a first drain region
of the first active pattern 520a through the second insulating
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interlayer 550, the first insulating interlayer 540, the second
gate insulation layer 530 and the first gate insulation layer
525. Similarly, the second source electrode 5555 and the
second drain electrode 5605 may make contact with a second
source region and a second drain region of the second active
pattern 5205 through the second insulating interlayer 550, the
firstinsulating interlayer 540, the second gate insulation layer
530 and the first gate insulation layer 525. Each of these
electrodes 5554, 560a, 5556 and 5605 may include a material
having a transmittance or a reflectivity.

[0095] The first source electrode 5554 may extend into the
transparent region. In the transparent region, the first and the
second insulating interlayer 540 and 550 may have a first
contact hole 552 that partially exposes the first lower elec-
trode 5355. The first source electrode 5554 may extend into
the first contact hole 552 to thereby make contact with the first
lower electrode 5355.

[0096] An insulation layer 565 may be disposed on the
second insulating interlayer 550 to cover the first source and
drain electrodes 555a and 560a and the second source and
drain electrodes 5555 and 5605. The insulation layer 565 may
have a second contact hole 567 exposing an extended portion
of the first source electrode 555 in the pixel region. Further,
the insulation layer 565 may have an opening 569 exposing
the second insulating interlayer 550 in the transparent region.
The insulation layer 565 may include an organic material or
an inorganic material, and may have a substantially planar
upper face.

[0097] Asillustratedin FIG. 12, the first electrode 570a and
the first upper electrode 5705 may be disposed on the insula-
tion layer 565. The first electrode 5704 may be located on the
insulation layer 565, a sidewall of the second contact hole 567
and the exposed first source electrode 5554. The first upper
electrode 5705 may be positioned on the insulation layer 565
and the exposed second insulating interlayer 550. Each of the
first electrode 570a and the first upper electrode 5705 may
include a material having a transmittance or a material having
a reflectivity.

[0098] A pixel defining layer 575 may be disposed on the
insulation layer 565, the first electrode 570a and the first
upper electrode 5705. In the pixel region, the pixel defining
layer 575 may have a pixel opening exposing a portion of the
first electrode 570a. The organic light emitting layer 580 may
be disposed on the exposed portion of the first electrode 570a
in the pixel opening. The organic light emitting layer 580 may
include a material for generating a red color of light, a green
color of light or a blue color of light. Alternatively, the organic
light emitting layer 580 may include a plurality of stacked
materials for generating a white color of light.

[0099] The second electrode 585 may be disposed on the
pixel defining layer 575 and the organic light emitting layer
580. The second electrode 585 may include a transparent
material or a reflective material in accordance with the type of
the organic light emitting display device 500. A transparent
substrate, an encapsulation substrate and/or a window may be
provided on the second electrode 585.

[0100] The organic light emitting display device 500
according to exemplary embodiments may include the first
capacitor CAP1 in the transparent region and the additional
capacitor CAP2 in the pixel region. Accordingly, these
capacitors CAP1 and CAP2 may have more sufficiently
capacitances for the first and the second semiconductor
devices, the organic light emitting structure and other ele-
ments such as wirings. Further, the organic light emitting
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display device 500 may have an enhanced integration degree
without increasing the area of the pixel region. Furthermore,
when the first lower electrode 5355 and/or the first upper
electrode 5705 may include a reflective material, the trans-
parent region of the organic light emitting display device 500
may serve as a mirror.

[0101] FIG. 13 is a cross sectional view illustrating an
organic light emitting display device in accordance with some
exemplary embodiments. In an organic light emitting display
device 600 in FIG. 13, the same reference numerals are used
for elements substantially the same as those of the organic
light emitting display device 500 described with reference to
FIG. 12.

[0102] Referring to FIG. 13, an insulation layer 665 may
have an opening 672 that exposes an extended portion of a
first source electrode 555a and the second insulating inter-
layer 550. The opening 672 of the insulation layer 665 may
extend from the transparent region of the organic light emit-
ting display device 600 to a portion of the pixel region. Since
the organic light emitting display device 600 may include the
opening 672 having a relatively large area without the second
contact hole 567 illustrated in FIG. 12, the organic light
emitting display device 600 may have a simple configuration.
Further, the organic light emitting display device 600 may
have a more increased transmittance when the insulation
layer 665 includes the relatively large opening 672 in the
transparent region.

[0103] A first electrode 670a of the organic light emitting
structure may be disposed on one sidewall of the opening 672,
the insulation layer 665 and an exposed portion of the first
source electrode 5554 in the pixel region. The first upper
electrode 6705 of a first capacitor CAP1 may be positioned on
another sidewall of the opening 672, the insulation layer 665
and the second insulating interlayer 550 in the transparent
region. The first electrode 670a and the first upper electrode
670a may be separated from each other. The first contact hole
552 where the first source electrode 5554 contacts the first
lower electrode 5354 may be disposed between the first elec-
trode 670q and the first upper electrode 6705, As described
above, the first capacitor CAP1, which may be located in the
transparent region, may include the first lower electrode
535b, the first dielectric structure (i.e., the portions of the first
and the second insulating interlayers 540 and 550), and the
first upper electrode 670b. The additional capacitor CAP2,
which may be positioned in the pixel region, may include a
second lower electrode (i.e., the first gate electrode 5354 of
the first semiconductor device), the second dielectric struc-
ture (i.e., the portion ofthe firstinsulating interlayer 540), and
the second upper electrode 545.

[0104] FIG. 14 is a cross sectional view illustrating an
organic light emitting display device in accordance with some
exemplary embodiments. In an organic light emitting display
device 700 in FIG. 14, the same reference numerals are used
for elements substantially the same as those of the organic
light emitting display device 500 described with reference to
FIG. 12.

[0105] Referring to F1G. 14, a first insulating interlayer 740
may be disposed on the second gate insulation layer 530 to
cover the first gate electrode 5354 of the first semiconductor
device, the first lower electrode 5356 of the first capacitor
CAP1, and the second gate electrode 535¢ of the second
semiconductor device. The second upper electrode 545 of the
additional capacitor CAP2 may be positioned on the first
insulating interlayer 740 corresponding to the first gate elec-
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trode 535a. The additional capacitor CAP2 may include the
second lower electrode (i.e., the first gate electrode 535a), the
second dielectric structure (i.e., a portion of the first insulat-
ing interlayer 740), and the second upper electrode 545.
[0106] A second insulating interlayer 750 may be disposed
on the first insulating interlayer 740 to cover the second upper
electrode 545. The first capacitor CAP1 may include, as
described above, the first lower electrode 5355, a first dielec-
tric structure (i.e., portions of the first and the second insulat-
ing interlayers 740 and 750), and a first upper electrode 7705
in the transparent region.

[0107] The first source and drain electrodes 5554 and 560a
may make contact with the first source and drain regions of
the first active pattern 520aq, respectively, through the second
insulating interlayer 750, the first insulating interlayer 740,
the second gate insulation layer 530 and the first gate insula-
tion layer 525. Additionally, the second source and drain
electrodes 5555 and 5605 may make contact with the second
source and drain regions of the second active pattern 5205,
respectively, through the second insulating interlayer 750, the
firstinsulating interlayer 740, the second gate insulation layer
530 and the first gate insulation layer 525. The first source
electrode 7554 may extend on the second insulating inter-
layer 750 toward the transparent region.

[0108] The insulation layer 565 may be disposed on the
second insulating interlayer 750 to cover the first source and
drain electrodes 555a and 560a and the second source and
drain electrodes 5556 and 5605. The insulation layer 565 may
have a contact hole 567 exposing the extended portion of the
first source electrode 5554 in the pixel region, and also may
have the opening 569 exposing a portion of the second insu-
lating interlayer 750 in the transparent region.

[0109] The first electrode 770a of the organic light emitting
structure and the first upper electrode 7705 of the first capaci-
tor CAP1 may be disposed on the insulation layer 565. In
exemplary embodiments, the first electrode 770a may be
integrally formed with the first upper electrode 7705. The first
electrode 770a and the first upper electrode 7705 may be
formed of the same material and in the same plane. The first
upper electrode 7705 in the transparent region may be posi-
tioned on the sidewall of the opening 569, the exposed portion
of the second insulating interlayer 750 and the insulation
layer 565. The first electrode 770a in the pixel region may be
located on the sidewall of the contact hole 567, the exposed
portion of the first source electrode 555a and the insulation
layer 565. In the organic light emitting display device 700
illustrated in FIG. 14, the first contact hole 552 for connecting
the first source electrode 5554 and the first lower electrode
535h may not be provided and the first electrode 770a may be
integrally formed with the first upper electrode 7705, so the
organic light emitting display device 700 may have a simple
configuration manufactured through simplified processes.
[0110] FIGS. 15 to 21 are cross sectional views illustrating
amethod for manufacturing an organic light emitting display
device in accordance with some exemplary embodiments.
The method illustrated in FIGS. 15 to 21 may provide an
organic light emitting display device having a configuration
substantially the same as or similar to that of the organic light
emitting display device described 500 with reference to FIG.
12, however, the organic light emitting display device 600 or
700 illustrated in F1G. 13 or FIG. 14 may be manufactured by
obviously modifying some processes such as a deposition
process, an etching process, etc of the method illustrated in
FIGS. 15 to 21.
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[0111] Referring to FIG. 15, a first buffer layer 810 and a
second buffer layer 815 may be formed on a substrate 805
containing a transparent insulation material. Alternatively, a
process for forming the first buffer layer 810 and/or a process
for forming the second buffer layer 815 may be omitted in
accordance with the ingredients of the substrate 805, the
surface condition of the substrate 805, etc.

[0112] Referring to FIG. 16, a first active pattern 8204 and
a second active pattern 8205 may be formed on the second
buffer layer 815. Each of the first and the second active
patterns 8204 and 8205 may be formed of a material contain-
ing silicon or oxide semiconductor. A first gate insulation
layer 825 may be formed on the second buffer layer 815 to
cover the first and the second active patterns 8204 and 8205.
A second gate insulation layer 830 may be formed on the first
gate insulation layer 825. Alternatively, a process for forming
the first gate insulation layer 825 or a process for forming the
second gate insulation layer 830 may be omitted.

[0113] Referring to FIG. 17, a conductive layer (not illus-
trated) may be formed on the second gate insulation layer
830, and then the conductive layer may be patterned to form
a first gate electrode 8354, a second electrode 835¢ and a first
lower electrode 8354. The conductive layer may be formed of
a transparent material, a reflective material or a semi-trans-
parent material. The first gate electrode 8354, the first lower
electrode 8355 and the second gate electrode 835¢ may be
obtained by an etching process using one etching mask. The
first and the second electrodes 8354 and 835¢ may be formed
in a pixel region of the organic light emitting display device,
and the first lower electrode 835b may be formed in a trans-
parent region of the organic light emitting display device. A
first insulating interlayer 840 may be formed on the second
gate insulation layer 830 to cover the first and the second
electrodes 8354 and 835¢ and the first lower electrode 8355.

[0114] Referring to FIG. 18, a second upper electrode 845
may be formed on the first insulating interlayer 840. The
second upper electrode 845 may be located on an area corre-
sponding to the first gate electrode 8354, so that an additional
capacitor CAP2 may be formed in the pixel region. The
additional capacitor CAP2 may include the second upped
electrode 845, a second dielectric structure (i.e., a portion of
the first insulating interlayer 840) and a second lower elec-
trode (i.e., the first gate electrode 835a of a first semiconduc-
tor device). A second insulating interlayer 850 may be formed
on the first insulating interlayer 840 to cover the second upper
electrode 845.

[0115] Referring to FIG. 19, the second insulating inter-
layer 850, the first insulating interlayer 840, the second gate
insulation layer 830 and the first gate insulation layer 825 may
be partially removed to form via holes that expose portions of
the first and the second active patterns 820a and 8204, respec-
tively. The via holes may expose a first source region and a
first drain region of the first active pattern 820a, and a second
source region and a second drain region of the second active
pattern 8205. A first source electrode 8554, a first drain elec-
trode 8604, a second source electrode 855b and a second
drain electrode 8605 may be formed on the second insulating
interlayer 850 to fill the via holes. The first source and drain
electrodes 855a and 860a may contact respectively the first
source and drain regions of the first active pattern 820q, and
the second source and drain electrodes 8555 and 8605 may
contact the second source and drain regions of the second
active pattern 820b.
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[0116] 1In the transparent region, the second insulating
interlayer 850 and the first insulating interlayer 840 may be
partially removed to form a first contact hole 852 exposing a
portion of the lower electrode 8354. For example, the via
holes and the first contact hole 852 may be simultaneously
formed by one etching process. The first source electrode
855a may extend onto the second insulating interlayer 850
and a sidewall of the first contact hole 852, so that the first
source electrode 8554 may make contact with the first lower
electrode 8355.

[0117] Referring to FIG. 20, an insulation layer 855 may be
formed on the second insulating interlayer 850 to fill the first
contact hole 852. The insulation layer 855 may cover the first
source and drain electrodes 8554 and 860a, and the second
source and drain electrodes 855b and 8605. The insulation
layer 865 may have a substantially planar surface for ease of
forming of overlying structures. For example, the insulation
layer 865 may be formed of an organic material or an inor-
ganic material.

[0118] The insulation layer 865 may be partially etched to
form a second contact hole 867 and an opening 869. The
second contact hole 867 may expose the extended portion of
the first source electrode 8554. The opening 8§69 may expose
a portion of the second insulating interlayer 850. The second
contact hole 867 and the opening 869 may be simultaneously
formed in the pixel region and in the transparent region,
respectively.

[0119] An electrode layer (not illustrated) may be formed
on the insulation layer 865, the exposed second insulating
interlayer 850 and the exposed portion of first source elec-
trode 8554. The electrode layer may be patterned to form a
first electrode 870a of an organic light emitting structure and
a first upper electrode 8705 of the first capacitor CAP1. Inthe
pixel region, the first electrode 870a may be formed on the
insulation layer 865, a sidewall of the second contact hole 867
and the extended portion of the first source electrode 8554. In
the transparent region, the first upper electrode 8705 may be
formed on the insulation layer 865, a sidewall of the opening
869 and the exposed second insulating interlayer 850. For
example, the electrode layer may be formed of a material
having a transmittance or a material having a reflectivity.
[0120] Referring to FIG. 21, a pixel defining layer 875 may
be formed on the first electrode 870a, the first upper electrode
870) and the insulation layer 865 to fill the opening 869 and
the second contact hole 867. The pixel defining layer 875 may
be formed of an organic material or an inorganic material to
have a substantially planar surface.

[0121] Inthe pixel region, the pixel defining layer 875 may
be partially removed to form a pixel opening that exposes a
portion of the first electrode 870a. An organic light emitting
layer 880 may be formed on the exposed portion of the first
electrode 870q in the pixel opening. A second electrode 885
may be formed on the pixel defining layer 875, a sidewall of
the pixel opening and the organic light emitting layer $80. An
additional substrate, an encapsulation substrate and/or a win-
dow may be formed on the second electrode 885.

[0122] According to exemplary embodiments of the inven-
tive concept, a capacitor may be provided on a transparent
region of an organic light emitting display device so that a
sufficient capacitance for elements of the organic light emit-
ting display device may be ensured without substantially
reducing a transmittance of the organic light emitting display
device. Additionally, the transparent region of the organic
light emitting display device may serve as a mirror in accor-
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dance with the material included in a lower electrode of the
capacitor and/or an upper electrode of the capacitor. Further-
more, the organic light emitting display device may include
an additional capacitor in the pixel region such that the
organic light emitting display device may have more suffi-
cient capacitance of the element thereof without increasing an
area of the pixel region.

[0123] The foregoing is illustrative of exemplary embodi-
ments and is not to be construed as limiting the scope of the
inventive concept. Although a few exemplary embodiments
have been described, those skilled in the art will readily
appreciate that many modifications are possible in the exem-
plary embodiments without materially departing from the
novel teachings and advantages of the present inventive con-
cept. Accordingly. all such modifications are intended to be
included within the scope of the present inventive concept as
defined in the claims. Therefore, it is to be understood that the
foregoing is illustrative of various exemplary embodiments
and is not to be construed as limited to the specific exemplary
embodiments disclosed, and that modifications to the dis-
closed exemplary embodiments, as well as other exemplary
embodiments, are intended to be included within the scope of
the appended claims.

What is claimed is:
1. An organic light emitting display device having a pixel
region and a transparent region, which comprises:

a substrate;

atleast one semiconductor device disposed on the substrate
in the pixel region;

an organic light emitting structure disposed on the at least
one semiconductor device; and

a capacitor disposed on the substrate in the transparent

region.

2. The organic light emitting display device of claim 1,
wherein the at least one semiconductor device comprises a
first semiconductor device which includes a first active pat-
tern disposed on the substrate, a first gate insulation layer
disposed on the first active pattern, a first gate electrode
disposed on the first gate insulation layer, a first source elec-
trode contacting a first portion of the first active pattern and
having an extended portion extending into the transparent
region, and a first drain electrode contacting a second portion
of the first active pattern.

3. The organic light emitting display device of claim 2,
wherein the capacitor comprises a lower electrode contacting
the extended portion of the first source electrode, a dielectric
structure disposed on the lower electrode, and an upper elec-
trode disposed on the dielectric structure.

4. The organic light emitting display device of claim 3,
wherein the lower electrode and the first gate electrode are
disposed on a same plane and formed of a same material.

5. The organic light emitting display device of claim 3,
wherein each of the lower electrode and the upper electrode
includes a material having a transmittance or a material hav-
ing a reflectivity.

6. The organic light emitting display device of claim 3,
wherein the dielectric structure includes a first insulating
interlayer disposed on the first gate electrode and the lower
electrode, and a second insulating interlayer disposed on the
first insulating interlayer.

7. The organic light emitting display device of claim 3,
further comprising an insulation layer disposed on the capaci-
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tor and the at least one semiconductor device, wherein the
organic light emitting structure is positioned on the insulation
layer,

wherein the insulation layer includes an opening exposing

the dielectric structure in the transparent region and a
contact hole exposing the extended portion of the first
source electrode in the pixel region.

8. The organic light emitting display device of claim 7,
wherein the upper electrode is disposed on the dielectric
structure exposed by the opening, the insulation layer and a
sidewall of the opening.

9. The organic light emitting display device of claim 7,
wherein the organic light emitting structure includes a first
electrode contacting the exposed portion of the first source
electrode through the contact hole, an organic light emitting
layer disposed on the first electrode, and a second electrode
disposed on the organic light emitting layer, and

wherein the upper electrode is disposed on a same plane

and formed of a same material with the first electrode.

10. The organic light emitting display device of claim 7,
wherein the insulation layer has an opening exposing the
exposed portion of the first source electrode and the dielectric
structure.

11. The organic light emitting display device of claim 10,
wherein the upper electrode is positioned on the insulation
layer, one sidewall of the opening and the dielectric structure
exposed by the opening.

12. The organic light emitting display device of claim 3,
wherein the at least one semiconductor device comprises a
second semiconductor device which includes a second active
pattern disposed on the substrate, the first gate insulation
layer disposed on the second active pattern, a second gate
electrode disposed in the first gate insulation layer, a second
source electrode contacting a first portion of the second active
pattern, and a second drain electrode contacting a second
portion of the second active pattern.

13. The organic light emitting display device of claim 12,
wherein the second gate electrode and the lower electrode are
positioned respectively at different levels over the substrate.

14. The organic light emitting display device of claim 3,
further comprising an additional capacitor disposed in the
pixel region.

15. The organic light emitting display device of claim 14,
wherein the additional capacitor is disposed on the first semi-
conductor device.

16. The organic light emitting display device of claim 15,
wherein the additional capacitor includes a lower electrode
being the first gate electrode, a dielectric structure disposed
on the first gate electrode, and an upper electrode disposed on
the dielectric structure.

17. The organic light emitting display device of claim 16,
wherein the dielectric structure of the additional capacitor
includes an insulating interlayer disposed on the first gate
electrode.

18. The organic light emitting display device of claim 2,
wherein the capacitor comprises a lower electrode, a dielec-
tric structure disposed on the lower electrode, and an upper
electrode disposed on the dielectric structure and contacting
the extended portion of the first source electrode.

19. The organic light emitting display device of claim 21,
wherein the upper electrode is formed of a same material with
an electrode of the organic light emitting structure.
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20. The organic light emitting display device of claim 22,
further comprising an additional capacitor disposed in the
pixel region,

wherein the additional capacitor is disposed on the first

semiconductor device,

wherein the additional capacitor includes a lower electrode

being the first gate electrode, a dielectric structure dis-
posed on the first gate electrode, and an upper electrode
disposed on the dielectric structure, and

wherein the dielectric structure of the additional capacitor

includes an insulating interlayer disposed on the first
gate electrode.
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