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(57) ABSTRACT

An organic light emitting display includes a base substrate, an
active layer on the base substrate, a gate insulating layer on
the active layer, a gate electrode on the gate insulating layer,
a first inter-insulating layer on the gate electrode, a second
inter-insulating layer covering the first inter-insulating layer,
source and drain electrodes on the second inter-insulating
layer and connected to the active layer, a first electrode con-
nected to the drain electrode, an organic light emitting layer
on the first electrode, a second electrode facing the first elec-
trode while the organic light emitting layer is between the first
and second electrodes, and first and second capacitor elec-
trodes facing each other while the gate insulating layer is
between the first and second capacitor electrodes. The second
inter-insulating layer makes contact with an upper surface of
the second capacitor electrode through an opening formed on
the first inter-insulating layer.
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ORGANIC LIGHT EMITTING DISPLAY AND
MANUFACTURING METHOD THEREOF

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2013-0157327, filed on
Dec. 17,2013, in the Korean Intellectual Property Office, the
content of which is hereby incorporated by reference in its
entirety.

BACKGROUND

[0002] 1.Field

[0003] The present disclosure relates to an organic light
emitting display and a method of manufacturing the same.
[0004] 2. Description of the Related Art

[0005] Flatdisplay devices are classified into light emitting
flatdisplay devices and light receiving flat display devices. As
the light emitting flat display device, aflat cathode ray tube, a
plasma display panel, and an electroluminescent device are
widely used (utilized). As the light receiving flat display
device, a liquid crystal display is used (utilized). Among
them, the electroluminescent device has been spotlighted as a
next generation display device since it has wide viewing
angles, superior contrast ratio, and fast response speed. The
electroluminescent device is classified into an inorganic elec-
troluminescent device and an organic electroluminescent
device according to a material used (utilized) to form a light
emitting layer.

[0006] Among them, the organic electroluminescent device
is a self-emissive display that electrically excites fluorescent
organic compound to emit light. The organic electrolumines-
cent device has been spotlighted as a next generation display
device since it has low driving voltage, thin thickness, supe-
rior brightness, wide viewing angle, and fast response speed
when compared to a liquid crystal display.

[0007] The organic electroluminescent device includes a
light emitting layer formed of an organic material and dis-
posed between an anode electrode and a cathode electrode.
When a voltage is applied to the anode and cathode elec-
trodes, holes injected from the anode electrode move to the
light emitting layer through a hole transport layer and elec-
trons injected from the cathode electrode move to the light
emitting layer through an electron transport layer. The holes
and electrons are recombined in the light emitting layer to
generate excitons. The excitons, which are discharged when
return from an excited state to a ground state, emit light.

SUMMARY

[0008] An aspect according to one or more embodiments of
the present disclosure is directed toward an organic light
emitting display having high image display quality.

[0009] Another aspect according to one or more embodi-
ments of the present disclosure is directed toward a method of
manufacturing the organic light emitting display.

[0010] According to one or more embodiments of the
inventive concept, an organic light emitting display includes
a base substrate, an active layer on the base substrate, a gate
insulating layer on the active layer, a gate electrode on the
gate insulating layer, a first inter-insulating layer on the gate
electrode, a second inter-insulating layer covering the first
inter-insulating layer, source and drain electrodes on the sec-
ond inter-insulating layer and connected to the active layer, a
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first electrode connected to the drain electrode, an organic
light emitting layer on the first electrode, a second electrode
facing the first electrode with the organic light emitting layer
between the first and second electrodes, and first and second
capacitor electrodes facing each other with the gate insulating
layer between the first and second capacitor electrodes. The
second inter-insulating layer makes contact with an upper
surface of the second capacitor electrode through an opening
of the first inter-insulating layer.

[0011] The first inter-insulating layer includes an inorganic
material, and the second inter-insulating layer includes an
organic material. The opening of the first inter-insulating
layer is filled with the organic material. The base substrate has
a plurality of pixel areas, and an area of the opening corre-
sponds to about 10% to about 50% of the total area of each of
the pixel areas when viewed in a plan view.

[0012] The inorganic material includes silicon nitride, sili-
con oxide, and/or silicon oxynitride. The organic material
includes an acryl-based polymer, an imide-based polymer, an
arylether-based polymer, an amide-based polymer, a fluo-
rine-based polymer, a vinylalcohol-based polymer, a phenol-
based polymer, or a material obtained by blending the poly-
mers (e.g., a mixture thereof).

[0013] The light emitting layer is configured to emit a light
that travels toward the second electrode to be recognized by a
user.

[0014] According to one or more embodiments of the
inventive concept, a method of manufacturing an organic
light emitting display includes forming an active layer on a
base substrate, forming a first capacitor electrode on the base
substrate, forming a gate insulating layer on the base sub-
strate, forming a gate electrode and a second capacitor elec-
trode on the gate insulating layer, forming a first inter-insu-
lating layer on the gate insulating layer, the first inter-
insulating layer having an opening through which an upper
surface of the second capacitor electrode is exposed, forming
a second inter-insulating layer on the first inter-insulating
layer, forming source and drain electrodes on the second
inter-insulating layer to be connected to the active layer,
forming a first electrode connected to the drain electrode,
forming a light emitting layer on the first electrode, and
forming a second electrode on the light emitting layer.

[0015] According to the above, the organic light emitting

display manufactured by the above-mentioned method may
provide high image display quality.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] The above and other enhancements of the present
disclosure will become readily apparent by reference to the
following detailed description when considered in conjunc-
tion with the accompanying drawings, wherein:

[0017] FIG. 1isa circuit diagram showing an organic light
emitting display according to an example embodiment of the
present disclosure;

[0018] FIG. 2is a plan view showing a pixel shown in FIG.
1,
[0019] FIG. 3isa cross-sectional view taken along the line

I-I' shown in FIG. 2; and

[0020] FIGS. 4A to 47 are cross-sectional views showing a
method of manufacturing an organic light emitting display
according to an example embodiment of the present disclo-
sure.
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DETAILED DESCRIPTION

[0021] 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 to 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 reference num-
bers refer to like elements throughout. As used herein, the
term “and/or” includes any and all combinations of one or
more of the associated listed items. Expressions such as “at
least one of,” when preceding a list of elements, modify the
entire list of elements and do not modify the individual ele-
ments of the list. Further, the use of “may” when describing
embodiments of the present invention refers to “one or more
embodiments of the present invention.”

[0022] Itwill be understood that, although the terms “first”,
“second”, etc. may be used herein to describe various ele-
ments, components, regions, layers and/or sections, these
elements, components, regions, layers and/or sections should
not be limited by these terms. These terms are only used to
distinguish one element, componert, region, layer or section
from another element, component, region, layer or section.
Thus, a first element, component, region, layer or section
discussed below could be termed a second element, compo-
nent, region, layer or section without departing from the
teachings of the present invention.

[0023] 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 relationship to another element(s) or feature(s) as
illustrated in the figures. It will be understood that the spa-
tially relative terms are intended to encompass different ori-
entations of the device in use or operation in addition to the
orientation depicted in the figures. 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 example
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 should be interpreted accordingly.

[0024] The terminology used herein is for the purpose of
describing particularembodiments only and is not intended to
be limiting of the invention. As used herein, the singular
forms, “a”, “an” and “the” are intended to include the plural
forms as well, unless the context clearly indicates otherwise.
It will be further understood that the terms “includes” and/or
“including”, when used in this specification, specify the pres-
ence of the stated features, integers, steps, operations, ele-
ments, and/or components, but do not preclude the presence
or addition of one or more other features, integers, steps,
operations, elements, components, and/or groups thereof.

[0025] 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.
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[0026] Hereinafter, the present invention will be explained
in more detail with reference to the accompanying drawings.
[0027] FIG. 1isa circuit diagram showing an organic light
emitting display according to an example embodiment of the
present disclosure, FIG. 2 is a plan view showing a pixel
shown in FIG. 1, and FIG. 3 is a cross-sectional view taken
along the line I-I' shown in FIG. 2.

[0028] Hereinafter, the organic light emitting display
according to the example embodiment of the present disclo-
sure will be described in more detail with reference to FIGS.
1t03.

[0029] The organic light emitting display includes at least
one pixel PXL to display an image. The pixel PXL is disposed
in apixel area PA. The pixel PXL may be provided in a plural
number and the pixels PXL may be arranged in a matrix form.
However, for the convenience of explanation, only one pixel
PXL will be described in more detail in the following descrip-
tion. Here, each pixel PXL has a rectangular shape, but it
should not be limited to the rectangular shape. In addition, the
pixels PXL may have different areas from each other.
[0030] The pixel PXL includes a line part including a gate
line GL, a data line DL, and a driving voltage line DVL; a thin
film transistor connected to the line part; an organic light
emitting device EL connected to the thin film transistor; and
a capacitor Cst.

[0031] The gate line GL extends in one direction and the
data line DL extends in another direction to cross the gate line
GL. The driving voltage line DVL extends in the same direc-
tion as the data line DL.

[0032] Thegateline GL applies a scan signal to the thin film
transistor, the data line DL applies a data signal to the thin film
transistor, and the driving voltage line applies a driving volt-
age to the thin film transistor.

[0033] The thin film transistor includes a driving thin film
transistor TR2 to control the organic light emitting device EL
and a switching thin film transistor TR1 to switch the driving
thin film transistor TR2 on and off. In the present example
embodiment, one pixel PXL includes two thin film transistors
TR1 and TR2, but the number of thin film transistors should
not be limited to two. That is, one pixel PXL may include one
thin film transistor and one capacitor, or may include three or
more thin film transistors and two or more capacitors.
[0034] The switching thin film transistor TR1 includes a
first active layer ACT1, a first gate electrode GE1, a first
source electrode SE1, and a first drain electrode DE1. The
first gate electrode GE1 is connected to the gate line GL, and
the first source electrode SE1 is connected to the data line DL.
The first drain electrode DE1 is connected to a gate electrode
(i.e., a second gate electrode GE2) of the driving thin film
transistor TR2. The first source electrode SE1 and the first
drain electrode DE1 are connected to the first active layer
ACTI.

[0035] The switching thin film transistor TR1 provides the
data signal (applied to the data line DL) to the driving thin film
transistor TR2 in response to the scan signal applied to the
gate line GL.

[0036] The driving thin film transistor TR2 includes a sec-
ond active layer ACT2, a second gate electrode GE2, a second
source electrode SE2, and a second drain electrode DE2. The
second gate electrode GE2 is connected to the switching thin
film transistor TR1. The second source electrode SE2 is con-
nected to the driving voltage line DVL, and the second drain
electrode DE2 is connected to the organic light emitting
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device EL. The second source electrode SE2 and the second
drain electrode DE2 are connected to the second active layer
ACT2.

[0037] Theorganiclight emitting device EL includes a light
emitting layer EML, a first electrode EL1, and a second
electrode EL2 facing the first electrode EL1 with the light
emitting layer EML disposed between the first and second
electrodes EL1 and EL.2. The first electrode EL1 is connected
to the second drain electrode DE2 of the driving thin film
transistor TR2. The second electrode EL2 is applied with a
common voltage, and the light emitting layer EML emits light
in response to an output signal from the driving thin film
transistor TR2, thereby displaying the image.

[0038] The capacitor Cst is connected between the second
gate electrode GE2 and the second source electrode SE2 of
the driving thin film transistor TR2. The capacitor Cst is
charged with the data signal input for the second gate elec-
trode GE2 of the driving thin film transistor TR2 and main-
tains the data signal.

[0039] Referring to FIGS. 2 and 3, the organic light emit-
ting display includes a base substrate BS. The base substrate
BS may be an insulating substrate made of glass, crystal, or
organic polymer. As the organic polymer for the base sub-
strate BS, polyethylene terephthalate (PET), polyethylene
naphthalate (PEN), polyimide (PI), and/or polyether sulfone
may be used.

[0040] A buffer layer BF is disposed on the base substrate
BS. The buffer layer BF reduces or prevents foreign sub-
stances from entering the switching and driving thin film
transistors TR1 and TR2. The buffer layer BF may include
silicon nitride (SiNx), silicon oxide (SiOx), or silicon oxyni-
tride (SiOxNy). The buffer layer BF may have a single- or
multi-layer structure and may be omitted depending on a
material and a process condition of the base substrate BS.

[0041] The first active layer ACT1, the second active layer
ACT2, and a first capacitor electrode CE1 are disposed on the
buffer layer BF. The first active layer ACT1 and the second
active layer ACT2 each include a semiconductor material and
act as active layers of the switching and driving thin film
transistors TR1 and TR2, respectively. The first active layer
ACT1 includes a first source area SA1, a first drain area DA1,
and a first channel area CA1 disposed between the first source
area SA1 and the first drain area DA1. The second active layer
ACT2 includes a second source area SA2, a second drain area
DA2, and a second channel area CA2 disposed between the
second source area SA2 and the second drain area DA2.

[0042] Each of'the first and second active layers ACT1 and
ACT2 may be formed of an inorganic semiconductor or an
organic semiconductor. For instance, the first and second
active layers ACT1 and ACT2 may include an oxide semi-
conductor, an amorphous silicon semiconductor, a crystalline
or polycrystalline silicon semiconductor, etc. The oxide semi-
conductor includes an oxide material having at least one of
indium (In), gallium (Ga), zinc (Zn), tin (Sn), etc. For
instance, first and second semiconductor layers SM1 and
SM2 (for forming the first and second active layers ACT1 and
ACT2) may include an oxide semiconductor, such as zinc
oxide, tin oxide, indium oxide, indium-zinc oxide, indium-tin
oxide, indium-gallium-zinc oxide, indium-zinc-tin oxide,
indium-gallium-zinc-tin oxide, etc. The first and second
source areas (SA1 and SA2) and the first and second drain
areas (DA1and DA2) may be doped with dopants, e.g., n-type
dopant (n-dopant) or p-type dopant (p-dopant).
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[0043] Thefirst capacitor electrode CE1 corresponds to one
of two electrodes included in the capacitor Cst. The first
capacitor electrode CE1 covers a portion of each pixel area
PA when viewed in a plan view. The first capacitor electrode
CE1 has an area determined depending on a thickness and a
dielectric constant of a gate insulating layer GI and an area of
a second capacitor electrode CE2. In the present example
embodiment, the first capacitor electrode CE1 covers the
portion corresponding to about 10% to about 50% of each
pixel area PA.

[0044] The first capacitor electrode CE1 may be formed of
the inorganic semiconductor or the organic semiconductor,
similar to the first and second active layers ACT1 and ACT2.
The first capacitor electrode CE1 is doped with the n-type
dopant or the p-type dopant as the first and second source
areas (SAl1 and SA2) and the first and second drain areas
(DA1 and DA2), and thus the first capacitor electrode CE1 has
conductivity. For instance, the first capacitor electrode CE1
may include an oxide semiconductor, an amorphous silicon
semiconductor, or a crystalline or polycrystalline silicon
semiconductor, each of which is doped with then-type or
p-type dopant. The first capacitor electrode CE1 may be inte-
grally formed (provided) with the second active layer ACT2
and connected to the driving voltage line DVL.

[0045] The gate insulating layer GI is disposed on the first
active layer ACT1, the second active layer ACT2, and the first
capacitor electrode CE1.

[0046] The first gate electrode GE1, the second gate elec-
trode GE2, and the second capacitor electrode CE2 are dis-
posed on the gate insulating layer GI. The first gate electrode
GE1 is connected to the gate line GL. The second gate elec-
trode GE2 is connected to the first drain electrode DE1. The
first gate electrode GE1 covers the area corresponding to the
first active layer ACT1 and the first channel area CA1, and the
second gate electrode GE2 covers the area corresponding to
the second active layer ACT2 and the second channel area
CA2.

[0047] The second capacitor electrode CE2 is connected to
the second gate electrode GE2. The second capacitor elec-
trode CE2 is disposed to correspond to the area in which the
first capacitor electrode CE1 is formed, and is overlapped
with the first capacitor CE1 when viewed in a plan view. The
second capacitor electrode CE2 has substantially the same
shape and area as those of the first capacitor electrode CE1.

[0048] The first capacitor electrode CE1, the second
capacitor electrode CE2, and the gate insulating layer GI
disposed between the first and second capacitor electrodes
CE1 and CE2 form the capacitor Cst.

[0049] The first and second gate electrodes GE1 and GE2
and the second capacitor electrode CE2 may have a single-
layer or multi-layer structure of at least one metal material
selected from aluminum (Al), platinum (Pt), palladium (Pd)
silver (Ag), magnesium (Mg), gold (Au), nickel (Ni), neody-
mium (Nd), iridium (Ir), chromium (Cr), nickel (Ni), calcium
(Ca), molybdenum (Mo), titanium (T1), tungsten (W), copper
(Cu), and an alloy thereof.

[0050] A first inter-insulating layer 111 is disposed on the
gate insulating layer GI to cover the first and second gate
electrodes GE1 and GE2.

[0051] The first inter-insulating layer IL1 may include an
inorganic material. The first inter-insulating layer IL1 has an
opening formed on an area where the second capacitor elec-
trode CE is formed. The first inter-insulating layer IL.1
includes atleast one of silicon nitride, silicon oxide, or silicon
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oxynitride. The opening formed through the first inter-insu-
lating layer IL1 corresponds to about 10% to about 50% of the
area of each pixel area.

[0052] A second inter-insulating layer I[.2 is disposed on
the first inter-insulating layer IL1. The second inter-insulat-
ing layer IL2 covers the first inter-insulating layer 1.1, and
the opening formed through the first inter-insulating layer 1.1
is filled with the second inter-insulating layer IL.2. Accord-
ingly, the second inter-insulating layer 1.2 covers the second
capacitor electrode CE2 and makes contacts with an upper
surface of the second capacitor electrode CE2 through the
opening of the first inter-insulating layer 1L1.

[0053] The second inter-insulating layer IL.2 includes an
organic material. The second inter-insulating layer 1.2 may
include an acryl-based polymer, an imide-based polymer, an
arylether-based polymer, an amide-based polymer, a fluo-
rine-based polymer, a vinylalcohol-based polymer, a phenol-
based polymer, etc. In addition, the second inter-insulating
layer 1L.2 may include a material obtained by blending the
above-mentioned polymers.

[0054] In the present example embodiment, the second
inter-insulating layer 1.2 has a dielectric constant smaller
than that of the first inter-insulating layer U. In addition, the
second inter-insulating layer 11,2 has a thickness greater than
that of the first inter-insulating layer IL1, even though the first
inter-insulating layer 1.1 is been drawn to have a thickness
larger than that of the second inter-insulating layer 1L.2 in
FIG. 3.

[0055] The first source electrode SE1, the first drain elec-
trode DE1, the second source electrode SE2, the second drain
electrode DE2, and the driving voltage line DVL are disposed
on the second inter-insulating layer IL.2.

[0056] The first source electrode SE1, the first drain elec-
trode DE1, the second source electrode SE2, the second drain
electrode DE2, and the driving voltage line DVL may have a
single-layer or multi-layer structure of a metal material
selected from aluminum (Al), platinum (Pt), silver (Ag),
magnesium (Mg), gold (Au), nickel (Ni), neodymium (Nd),
iridivm (Ir), chromium (Cr), nickel (Ni), calcium (Ca),
molybdenum (Mo), titanium (T1), tungsten (W), copper (Cu),
and an alloy thereof.

[0057] The first source electrode SE1 and the first drain
electrode DE1 make contact with the first source area SA1
and the first drain area DA1 of the first active layer ACT1,
respectively, through contact holes formed through the gate
insulating layer GI and the first and second inter-insulating
layers IL1 and IL.2. The first drain electrode DE1 is connected
to the second gate electrode GE2 through a contact hole
formed through the first and second inter-insulating layer IL.1
and 11.2.

[0058] The second source electrode SE2 and the second
drain electrode DE2 make contact with the second source area
SA2 and the second drain area DA2 of the second active layer
ACT2, respectively, through contact holes formed through
the gate insulating layer GI, and the first and second inter-
insulating layers 11 and 12. The second source electrode SE2
is branched from the driving voltage line DVL.

[0059] A passivation layer PSV is disposed on the first
source electrode SE1, the first drain electrode DE1, the sec-
ond source electrode SE2, the second drain electrode DE2,
and the second inter-insulating layer 12. The passivation layer
PSV includes an organic or inorganic insulating material. For
instance, the passivation layer PSV includes the inorganic
material, such as silicon nitride or silicon oxide; or the organic
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material, such as an acryl-based polymer, an imide-based
polymer, an arylether-based polymer, an amide-based poly-
mer, a fluorine-based polymer, a vinylalcohol-based polymer,
a phenol-based polymer, etc.

[0060] The passivation layer PSV may serve as a protective
layer to protect the switching and driving thin film transistors
TR1 and TR2, or as a planarization layer to planarize an upper
portion of the base substrate BS on which the above-men-
tioned components are formed.

[0061] Although not shown in figures, a concavo-convex
portion may be formed on an upper surface of the passivation
layer PSV, if necessary.

[0062] A first electrode EL1 is disposed on the passivation
layer PSV as an anode of the organic light emitting device EL.
The first electrode EL1 is connected to the second drain
electrode DE2 of the driving thin film transistor TR2 through
a contact hole formed through the passivation layer PSV. The
first electrode EL1 may be used (utilized) as the anode, but
hereinafter, the first electrode ELL1 will be described as a
cathode.

[0063] The first electrode EL1 includes a conductive mate-
rial having a low work function, e.g., metal, metal alloy,
electrical conductive compound, or mixture thereof. As the
conductive material having the low work function, lithium
(Li), magnesium (Mg), aluminum (Al), aluminum-lithium
(Al—L1), calcium (Ca), magnesium-indium (Mg—In), and
magnesium-silver (Mg—Ag) may be used (utilized).

[0064] A pixel definition layer PDL is disposed on the base
substrate BS, on which the first electrode EL1 1s disposed, to
partition areas in which the light emitting layer is formed
corresponding to each pixel PXL. The pixel definition layer
PDL exposes an upper surface of the first electrode EL1 and
is protruded from the base substrate BS along a circumfer-
ence of the pixel PLX.

[0065] Thelightemitting layer EML is disposed in the pixel
area PA surrounded by the pixel definition layer PDL. The
light emitting layer EML may emit white light. The light
emitting layer EML. may be formed of various light emitting
materials each including a host and a dopant. As the dopant, a
fluorescent dopant and/or a phosphorescent dopant may be
used (utilized). As the host, for example, tris-(8-hydrox-
yquinoline)aluminum (Alq3), 4,4'-N,N'-dicarbazole-biphe-
nyl (CBP), 9,10-di(naphthalen-2-yl)anthracene (ADN), or
distyrylarylene (DSA) may be used (utilized), however, it
should not be limited thereto or thereby. In addition, the light
emitting layer EML, may emit various colored lights.

[0066] Thecolor of the light emitted from the light emitting
layer EML should not be limited thereto or thereby. The light
emitting layer EML may include light emitting materials to
emit red, green, and blue colors corresponding to the pixels,
respectively. Further, the light emitting layer EML may fur-
ther emit yellow or magenta light, or one pixel may emit the
white light.

[0067] A second electrode EL2 is disposed on the light
emitting layer EML. The second electrode EL2 includes a
material having a high work function and is formed of a
transparent conductive layer, e.g., indium tin oxide (ITO),
indium zinc oxide (IZ0), zinc oxide (Zn0), indium tin zinc
oxide (ITZ0O), etc. In the present example embodiment, only
the light emitting layer EML is disposed between the first
electrode EL1 and the second electrode EL2, but various
layers may be further disposed between the first and second
electrodes EL1 and EL2. In more detail, an electron injection
layer and/or an electron transport layer may be disposed
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between the first electrode EL1 and the light emitting layer
EML, and ahole injection layer and a hole transport layer may
be disposed between the second electrode EL2 and the light
emitting layer EML.

[0068] In addition, although not shown in the figures, an
auxiliary line may be further provided to apply a common
voltage to the second electrode EL2. The auxiliary line
reduces or prevents a voltage drop of the second electrode
EL2.

[0069] A sealing layer SL is disposed on the second elec-
trode EL2 to cover the second electrode EL2.

[0070] According to the organic light emitting display hav-
ing the above-mentioned structure, the first and second inter-
insulating layers I1.1 and IL.2 are disposed on the gate line GL,
the first and second gate electrodes GE1 and GE2, and the
second capacitor electrode CE2; and the data line DL, the first
and second source electrodes SE1 and SE2, and the first and
second drain electrodes DE1 and DE2 are disposed on the
second inter-insulating layer IL.2, thereby reducing a parasitic
capacitance generating in the first and second inter-insulating
layers IL1 and 1L.2.

[0071] In a comparable organic light emitting display, an
inorganic insulating material is used (utilized) to form the
inter-insulating layer. The inorganic insulating material has a
large dielectric constant and is difficult to be formed with
thick thickness by using (utilizing) a deposition method. As a
result, when the inter-insulating layer is formed of the inor-
ganic insulating material, conductive components included in
the comparable organic light emitting display are required to
be spaced apart from each other by a set or predetermined
distance in order to reduce or minimize a coupling effect
caused by the parasitic capacitance. Consequently, an apet-
ture ratio of the comparable organic light emitting display is
reduced.

[0072] In comparison, according to the organic light emit-
ting display of the present disclosure, the parasitic capaci-
tance is generated between the conductive components
respectively disposed at upper and lower portions of the first
and second inter-insulating layers IL1 and IL2. Since the
second inter-insulating layer 1.2 has a relatively small dielec-
tric constant and a relatively thick thickness when compared
to those of the first inter-insulating layer IL1, the parasitic
capacitance between the gate line GL, the data line DL, and
the driving voltage line DVL and adjacent conductive com-
ponents, e.g., the gate electrode, the first capacitor electrode,
the second capacitor electrode, etc., is reduced, and the dis-
tance between the components included in the organic light
emitting display is reduced. In addition, a signal delay in the
gate line GL, the data line DL, and the driving voltage line
DVL, which is caused by the parasitic capacitance, may be
reduced or prevented.

[0073] Hereinafter, a method of manufacturing the organic
light emitting display according to the present example
embodiment of the present disclosure will be described in
more detail with reference to FIGS. 4A to 4J.

[0074] Referring to FIG. 4A, a buffer layer BF is formed on
the base substrate BS, and a semiconductor pattern SMP is
formed on the buffer layer BF.

[0075] The buffer layer BF includes silicon nitride, silicon
oxide, or silicon oxynitride and is formed on the entire surface
of the base substrate BS. The buffer layer BF may be omitted
according to the material used (utilized) to form the base
substrate BS and the process condition for the base substrate
BS.
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[0076] The semiconductor pattern SMP is formed to corre-
spond to the first active layer ACT1, the second active layer
ACT?2, and the first capacitor electrode CE1. The semicon-
ductor pattern SMP is formed by depositing a semiconductor
material and performing a photolithography process on the
semiconductor material using (utilizing) a first mask. The
semiconductor material may be amorphous silicon semicon-
ductor, crystalline silicon semiconductor, or polycrystalline
silicon semiconductor, or may include the oxide material
including at least one of indium (In), gallium (Ga), zinc (Zn),
and tin (Sn).

[0077] Referring to FIG. 4B, a portion of the semiconduc-
tor pattern SMP is doped with ion impurities, i.e., dopants DP,
to form the first capacitor electrode CE1. The first capacitor
electrode CE1 is formed by disposing a second mask MSK
above the base substrate BS and implanting (adding) the
dopants DP into the exposed portion of the semiconductor
pattern SMP. The second mask MSK exposes the portion of
the semiconductor pattern SMP which corresponds to the first
capacitor electrode CEL, and covers the portions of the semi-
conductor pattern SMP which correspond to the first and
second active layers ACT1 and ACT2.

[0078] The dopants DP may be implanted at a concentra-
tion sufficient to allow the semiconductor pattern SMP to
have the suitable electrical conductivity. In the present
example embodiment, the portions of the semiconductor pat-
tern SMP, which correspond to the first and second active
layers ACT1 and ACT?2, are not doped, but if necessary, the
portions of the semiconductor patten SMP may be doped
with the dopant at a low concentration without using (utiliz-
ing) the second mask MSK.

[0079] Referring to FIG. 4C, the gate insulating layer GI
and a gate line part are formed on the base substrate BS on
which the first capacitor electrode CE1 is formed.

[0080] The gate insulating layer GI covers the base sub-
strate BS.
[0081] The gate line part includes the gate line GL, the first

and second gate electrodes GE1 and GE2, and the second
capacitor electrode CE2. The gate line GL and the first gate
electrode GE1 may be integrally formed with each other, and
the second gate electrode GE2 and the second capacitor elec-
trode CE2 may be integrally formed with each other.

[0082] The gate line part is formed by using (utilizing) a
photolithography process with a third mask. That is, the gate
line part is formed by forming a first conductive layer on the
gate insulating layer GI and patterning the first conductive
layer.

[0083] Thefirst conductive layer may have a single-layer or
multi-layer structure of at least one metal material selected
from aluminum (Al), platinum (Pt), palladium (Pd) silver
(Ag), magnesium (Mg), gold (Au), nickel (Ni), neodymium
(Nd), iridium (Ir), chromium (Cr), nickel (Ni), calcium (Ca),
molybdenum (Mo), titanium (T1), tungsten (W), copper (Cu),
and an alloy thereof.

[0084] After the gate line part is formed, the dopants DP are
implanted into the semiconductor pattern SMP, and thus the
first active layer ACT1 and the second active layer ACT2 are
formed.

[0085] The first and second gate electrodes GE1 and GE2
serve as a mask during the implanting process, and areas of
the semiconductor pattern SMP, which correspond to the
areas in which the first and second gate electrodes GE1 and
GE2 are formed, are not doped with the dopants DP. As a
result, the first active layer ACT1 including the first source
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area SA1 and the first drain area DA1, which are doped with
the dopants DP at a high concentration, and the first channel
area CA1 not doped or doped with the dopants DP at a low
concentration, is formed. In addition, the second active layer
ACT2 including the second source area SA2 and the second
drain area DA2, which are doped with the dopants DP at a
high concentration, and the second channel area CA2 not
doped or doped with the dopants DP at a low concentration, is
formed.

[0086] Referring to FIG. 4D, the first inter-insulating layer
111 is formed on the base substrate BS on which the first and
second active layers ACT1 and ACT2 and the second capaci-
tor electrode CE2 are formed. The first inter-insulating layer
IL1 is formed by a photolithography process using (utilizing)
a fourth mask. The first inter-insulating layer 111 is formed by
forming an inorganic insulating layer on the base substrate BS
and patterning the inorganic insulating layer. The inorganic
insulating layer is patterned by a dry etching process, and in
this case, inductive coupled plasma (ICP) or enhanced
capacitive coupled plasma (ECCP) may be used (utilized) as
the plasma.

[0087] In an embodiment, the first inter-insulating layer
111 includes the opening OPN (to expose the upper surface of
the second capacitor electrode CE2) and the contact holes (to
expose portions of the first and second active layers ACT1 and
ACT2). In one pixel area, the area, of (including) the opening
OPN (through which the upper surface of the second capaci-
tor electrode CE2 is exposed) and the contact holes CH
(through which the portions of the first and second active
layers ACT1 and ACT?2 are exposed), corresponds to about
10% to about 50% of the total area of the one pixel area.
[0088] In a comparable top emission display device, the
contact holes to expose the first and second active layers are
provided, but the opening to expose the upper surface of the
second capacitor electrode is not provided. Even when the
opening to expose the upper surface of the second capacitor
electrode is provided, the size of the opening is very small.
Thus, a portion of the inter-insulating layer, which is etched
away while the inter-insulating layer is patterned, corre-
sponds to about 1% of the total area of one pixel area in the
comparable top emission display device. As described above,
since the etching area of the inter-insulating layer is much
smaller than that of the pixel area in the comparable top
emission display device, the inter-insulating layer may be
over-etched or not etched. According to the organic light
emitting display of the present disclosure, however, since the
opening OPN to expose the second capacitor electrode CE2 is
formed in addition to the contact holes CH to expose the
portions of the first and second active layers ACT1 and ACT?2,
the portion of the first inter-insulating layer IL1, which cor-
responds to about 10% to about 50% of the total area of the
one pixel area, is etched away. Accordingly, the etching pro-
cess performed on the first inter-insulating layer IL1 may be
easily controlled and may reduce or prevent the first inter-
insulating layer IL1 from being over-etched or not etched.
[0089] Referring to FIG. 4E, the second inter-insulating
layer IL2 is formed on the first inter-insulating layer IL1. The
second inter-insulating layer IL.2 is formed by photolithogra-
phy using (utilizing) a fifth mask. That is, the second inter-
insulating layer 1.2 is formed by forming an organic insulat-
ing layer on the base substrate BS on which the first inter-
insulating layer IL1 is formed, and then patterning the organic
insulating layer to expose the portions of the first and second
active layers ACT1 and ACT?2.
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[0090] The patterned second inter-insulating layer I1.2
includes the contact holes CH through which the portions of
the first and second active layers ACT1 and ACT2 are
exposed. The contact holes CH of the second inter-insulating
layer 11.2 overlap with the contact holes CH of the first inter-
insulating layer IL1 when viewed in a plan view.

[0091] Referring to FIG. 4F, a data line part is formed on the
base substrate BS on which the second inter-insulating layer
IL2 is formed.

[0092] The data line part includes the data line DL, the first
source electrode SE1, the first drain electrode DE1, the sec-
ond source electrode SE2, the second drain electrode DE2,
and the driving voltage line DVL. The data line DL and the
first source electrode SE1 may be integrally formed with each
other, and the driving voltage line DVL and the second source
electrode SE2 may be integrally formed with each other. The
first source electrode SE1, the first drain electrode DE1, the
second source electrode SE2, and the second drain electrode
DE2 are connected to the first source area SA1, the first drain
area DA1, the second source area SA2, and the second drain
area DA2, respectively, through the contact holes CH.
[0093] The data line part may be formed by a photolithog-
raphy process using (utilizing) a sixth mask. That is, the data
line part is formed by forming a second conductive layer on
the gate insulating layer GI through a deposition process and
patterning the second conductive layer. The second conduc-
tive layer includes the same metal material as or different
metal material from that of the first conductive material. For
instance, the second conductive layer may have a single-layer
or multi-layer structure of at least one metal material selected
from aluminum (Al), platinum (Pt), palladium (Pd) silver
(Ag), magnesium (Mg), gold (Au), nickel (Ni), neodymium
(Nd), iridium (Ir), chromium (Cr), nickel (Ni), calcium (Ca),
molybdenum (Mo), titanium (T1), tungsten (W), copper (Cu),
and an alloy thereof.

[0094] Referring to FIG. 4G, the passivation layer PSV is
formed on the base substrate BS on which the data line part is
formed.

[0095] The passivation layer PSV is formed by a photoli-
thography process using (utilizing) a seventh mask. That is,
the passivation layer PSV is formed by forming an insulating
layer on the base substrate BS and patterning the insulating
layer to expose a portion of the second drain electrode DE2.
The patterned passivation layer PSV includes the contact hole
CH through which the second drain electrode DE2 is
exposed.

[0096] Although not shown in figures, the concavo-convex
portion may be formed on the passivation layer PSV, if nec-
essary. The concavo-convex portion may be formed by pet-
forming an additional photolithography process.

[0097] Referring to FIG. 4H, the first electrode EL1 is
formed on the passivation layer PSV.

[0098] The first electrode EL1 is formed by a photolithog-
raphy process using (utilizing) an eighth mask. That is, the
first electrode EU 1s formed by forming a conductive layer on
the base substrate BS and patterning the conductive layer. The
first electrode EL1 is formed to cover the pixel area when
viewed in a plan view.

[0099] Referring to FIG. 41, the pixel definition layer PDL
is formed on the passivation layer PSV on which the first
electrode EL1 is formed.

[0100] The pixel definition layer PDL is formed by a pho-
tolithography process using (utilizing) a ninth mask. The
pixel definition layer PDL exposes the upper surface of the
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first electrode EL1 and is protruded from the base substrate
BS along the circumference of the pixel. The pixel definition
layer PDL partitions the areas in each of which the light
emitting layer EML is formed.

[0101] Referring to FIG. 47, the light emitting layer EML is
formed in the area partitioned by the pixel definition layer
PDL, and the second electrode EL2 is formed on the pixel
definition layer PDL and the light emitting layer EML..

[0102] The sealing layer SL is formed on the second elec-
trode EL2.
[0103] The organic light emitting display manufactured by

the above-mentioned method acts as the display device and
the light emitted from the light emitting layer travels toward
auser’s eyes. That is, the organic light emitting display serves
as a top emission display device.

[0104] Although the example embodiments of the present
invention have been described, it is understood that the
present invention should not be limited to these example
embodiments but various changes and modifications can be
made by one with ordinary skill in the art within the spirit and
scope of the present invention as hereinafter claimed, and
equivalents thereof.

What is claimed is:

1. An organic light emitting display comprising:

a base substrate;

an active layer on the base substrate;

a gate insulating layer on the active layer;

a gate electrode on the gate insulating layer;

a first inter-insulating layer on the gate electrode;

a second inter-insulating layer covering the first inter-in-
sulating layer;

source and drain electrodes on the second inter-insulating
layer and connected to the active layer;

a first electrode connected to the drain electrode;

an organic light emitting layer on the first electrode;

a second electrode facing the first electrode with the
organic light emitting layer between the first and second
electrodes; and

first and second capacitor electrodes facing each other
while the gate insulating layer is between the first and
second capacitor electrodes,

wherein the second inter-insulating layer makes contact
with an upper surface of the second capacitor electrode
through an opening of the first inter-insulating layer.

2. The organic light emitting display of claim 1, wherein
the first inter-insulating layer comprises an inorganic mate-
rial, and the second inter-insulating layer comprises an
organic material.

3. The organic light emitting display of claim 2, wherein
the opening of the first inter-insulating layer is filled with the
organic material.

4. The organic light emitting display of claim 2, wherein
the base substrate has a plurality of pixel areas, and an area of
the opening corresponds to about 10% to about 50% of the
total area of each of the pixel areas when viewed in a plan
View.

5. The organic light emitting display of claim 2, wherein
the inorganic material comprises silicon nitride, silicon
oxide, and/or silicon oxynitride.

6. The organic light emitting display of claim 5, wherein
the organic material comprises an acryl-based polymer, an
imide-based polymer, an arylether-based polymer, an amide-
based polymer, a fluorine-based polymer, a vinylalcohol-
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based polymer, a phenol-based polymer, and/or a material
obtained by blending the polymers.

7. The organic light emitting display of claim 1, wherein
the first capacitor electrode comprises a semiconductor doped
with a dopant.

8. The organic light emitting display of claim 1, wherein
the gate electrode and the second capacitor electrode com-
prise a same material.

9. The organic light emitting display of claim 1, further
comprising:

a gate line connected to the gate electrode and extending in

a first direction; and

a dataline connected to the source electrode and extending

in a second direction crossing the first direction.

10. The organic light emitting display of claim 1, wherein
the light emitting layer is configured to emit a light that travels
toward the second electrade to be recognized by a user.

11. A thin film transistor substrate comprising:

a base substrate;

an active layer on the base substrate;

a gate insulating layer on the active layer;

a gate electrode on the gate insulating layer;

a first inter-insulating layer on the gate electrode;

a second inter-insulating layer covering the first inter-in-

sulating layer;

source and drain electrodes on the second inter-insulating

layer and connected to the active layer; and

first and second capacitor electrodes facing each other with

the gate insulating layer between the first and second
capacitor electrodes,

wherein the second inter-insulating layer makes contact

with an upper surface of the second capacitor electrode
through an opening of the first inter-insulating layer.

12. The thin film transistor substrate of claim 11, wherein
the first inter-insulating layer comprises an inorganic mate-
rial, and the second inter-insulating layer comprises an
organic material.

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

forming an active layer on a base substrate;

forming a first capacitor electrode on the base substrate;

forming a gate insulating layer on the base substrate;

forming a gate electrode and a second capacitor electrode
on the gate insulating layer;

forming a first inter-insulating layer on the gate insulating

layer, the first inter-insulating layer having an opening
through which an upper surface of the second capacitor
electrode is exposed,

forming a second inter-insulating layer on the first inter-

insulating layer;

forming source and drain electrodes on the second inter-

insulating layer to be connected to the active layer;
forming a first electrode connected to the drain electrode;
forming a light emitting layer on the first electrode; and
forming a second electrode on the light emitting layer.

14. The method of claim 13, wherein the first inter-insulat-
ing layer comprises an inorganic material, and the second
inter-insulating layer comprises an organic material.

15. The method of claim 14, wherein the opening of the
first inter-insulating layer is filled with the organic material.

16. The method of claim 13, wherein the inorganic material
comprises silicon nitride, silicon oxide, and/or silicon oxyni-
tride.
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17. The method of claim 16, wherein the organic material
comptises an acryl-based polymer, an imide-based polymer,
an arylether-based polymer, an amide-based polymer, a fluo-
rine-based polymer, a vinylalcohol-based polymer, a phenol-
based polymer, or a material obtained by blending the poly-
mers.

18. The method of claim 13, wherein the active layer and
the first capacitor electrode comprise a semiconductor doped
with a dopant.

19. The method of claim 13, wherein the gate electrode and
the second capacitor electrode comprise a metal material.

20. An organic light emitting display comprising:

abase substrate;

a thin film transistor on the base substrate;

a capacitor on the base substrate; and

an organic light emitting device connected to the thin film

transistor and the capacitor, the thin film transistor com-
prising:
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an active layer on the base substrate;

a gate insulating layer on the active layer;

a gate electrode on the gate insulating layer;

a first inter-insulating layer on the gate electrode;

a second inter-insulating layer covering the first inter-in-
sulating layer; and

source and drain electrodes on the second inter-insulating
layer and connected to the active layer,

wherein the capacitor comprises first and second capacitor
electrodes facing each other with the gate insulating
layer between the first and second capacitor electrodes,
and the first inter-insulating layer has an opening formed
therethrough to expose an upper surface of the second
capacitor electrode.
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