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(7) ABSTRACT

An organic light-emitting display apparatus and a method of
manufacturing the same. The organic light-emitting display
apparatus includes a substrate; a first passivation layer formed
on the substrate; at least one of color filters formed on the first
passivation layer; an overcoat layer that covers the color filter;
a second passivation layer that is formed on the first passiva-
tion layer and surrounds the overcoat layer; a first electrode
formed on the second passivation layer; a second electrode
facing the first electrode; and an organic layer disposed
between the first electrode and the second electrode.
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ORGANIC LIGHT-EMITTING DISPLAY
APPARATUS AND METHOD OF
MANUFACTURING THE SAME

CLAIM OF PRIORITY

[0001] This application makes reference to, incorporates
the same herein, and claims all benefits accruing under 35
U.S.C. §119 from an application earlier filed in the Korean
Intellectual Property Office on 21 Sep. 2012 and there duly
assigned Serial No. 10-2012-0105247.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] An embodiment of the present invention relates to
an organic light-emitting display apparatus and a method of
manufacturing the same, and more particularly, to an organic
light-emitting display apparatus that has a structure in which
each sub-pixel is individually sealed and a method of manu-
facturing the same.

[0004] 2. Description of the Related Art

[0005] In general, an organic light-emitting display device
has a structure in which a functional thin film type organic
light-emitting layer is inserted between an anode (positive)
electrode and a cathode (negative) electrode, and emits light
by recombining electrons injected from the cathode electrode
and holes injected from the anode electrode in the organic
light-emitting layer.

[0006] Organic electro-luminescent display (OLED)
devices may be divided into a passive matrix (PM) type which
is driven by a manual driving method and an active matrix
(AM) type which is driven by an active driving method
according to a driving method. In the PM type OLED, the
anode and the cathode are simply arranged in columns and
rows, respectively, and scanning signals are supplied to the
cathode from the row driving circuit. At this time, only one
row is selected among the multiple rows. Also, data signals
are supplied to each pixel from the column driving circuit. On
the other hand, the AM type OLED controls signals inputted
to each pixel using a thin film transistor (TFT) and is widely
used for implementing an animation since it is suitable for
processing a large number of signals.

[0007] Currently, in order to realize an AM type OLED that
has lower power consumption and higher bright room con-
trast ratio (CR), an RGB individual deposition method of a
top emission type is widely used. In a method of manufactur-
ing an AM type OLED by using the RGB individual deposi-
tion method, patterning should be performed for each of the
color pixels by using a minute metal mask. However, because
of sagging phenomenon of the metal mask that occurs due to
precision of the metal mask when aligning it with a substrate
and the increased size of masks, application of the metal mask
to form a larger size AM type OLED is difficult.

[0008] An inkjet method is another method of forming the
RGB individual organic light-emitting layer and has an
advantage in that the inkjet method may be applied to large
substrates. However, currently, the characteristic of a soluble
material is inferior to the characteristic of a material for
deposition, and thus, the characteristic of the soluble material
must be ensured.

[0009] Besides above, a laser transfer (LITT) method inde-
pendently transfers an organic light-emitting layer formed on
a doner film by using a laser. However, an OLED device
formed by the LITI method has a drawback in lifetime.
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[0010] A white OLED (WOLED-CF) method that employs
acolor filter in the white OLED receives large attention when
process ability and yield are considered. The WOLED-CF
method uses a color filter for color patterning and has a
structure in which an overcoat layer for planarizing the color
filter is applied. However, unlike an inorganic layer, the mate-
rials of the color filter and the overcoat layer generate outgas,
and thus, a pixel shrinkage phenomenon occurs due to the
degradation of the organic light-emitting layer.

[0011] The above information disclosed in this Back-
ground section is only for enhancement of understanding of
the background of the described technology and therefore it
may contain information that does not form the prior art that
is already known in this country to a person of ordinary skill
in the art.

SUMMARY OF THE INVENTION

[0012] Anembodimentofthe present invention provides an
organic light-emitting display apparatus that increases reli-
ability of products by effectively blocking outgas that causes
a pixel shrinkage phenomenon of an organic light-emitting
layer by applying a structure in which sub-pixels are indi-
vidually sealed, and a method of manufacturing the organic
light-emitting display apparatus.

[0013] In accordance with an aspect of the present inven-
tion, there is provided an organic light-emitting display appa-
ratus including a substrate; a first passivation layer formed on
the substrate; at least one color filter formed on the first
passivation layer; an overcoat layer that covers the color filter;
a second passivation layer that is formed on the first passiva-
tion layer and surrounds the overcoat layer; a first electrode
formed on the second passivation layer; a second electrode
facing the first electrode; and an organic layer disposed
between the first electrode and the second electrode.

[0014] The color filter may be one of red, green, and blue
color filters.
[0015] The organic light-emitting display apparatus may

further include a polarizing film on a surface of the substrate.
[0016] The organic light-emitting display apparatus may
further include a black matrix in which optical transmission
regions and optical blocking regions are divided on the sec-
ond passivation layer.

[0017] The organic light-emitting display apparatus may
further include a black matrix in which optical transmission
regions and optical blocking regions are divided between the
substrate and the first passivation layer.

[0018] The organic light-emitting display apparatus may
further include a pixel defining layer in which a pixel region
and a non-pixel region are divided on the second passivation
layer.

[0019] Thecolor filter may have a thickness in a range from
about 1 um to about 5 pm.

[0020] The overcoat layer may have a thickness in a range
from about 1 um to about 10 pm.

[0021] The first and second passivation layers may include
a SiOx group layer or a SiNx group layer.

[0022] The second passivation layer may have a thickness
in a range from about 500 A to about 10,000 A.

[0023] In accordance with another aspect of the present
invention, there is provided a method of manufacturing an
organic light-emitting display apparatus, the method includ-
ing steps of: providing a substrate; forming a first passivation
layer on the substrate; forming at least one color filter on the
first passivation layer; forming an overcoat layer that covers
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the color filter; forming a second passivation layer on the first
passivation layer to surround the overcoat layer; forming a
first electrode on the second passivation layer; forming an
organic layer on the first electrode; and forming a second
electrode on the organic layer.

[0024] The forming of the first passivation layer on the
substrate may include forming the first passivation layer by
using a Si0, group layer or a SiN_ group layer, and the form-
ing of the second passivation layer on the first passivation
layer may include forming the first passivation layer by using
a SiO, group layer or a SiN, group layer.

[0025] The forming of the second passivation layer may
include forming the second passivation layer to have a thick-
ness in a range from about 500 A to about 10,000 A.

[0026] The forming of at least one color filter on the first
passivation layer may include forming the color filter to have
a thickness in a range from about 1 pm to about 5 um.
[0027] The forming of the overcoat layer may include
forming the overcoat layer to have a thickness in a range from
about 1 um to about 10 pm.

[0028] The method may further include forming a pixel
defining layer in which a pixel region and a non-pixel region
are divided on the second passivation layer between the form-
ing of the first electrode and the forming of the organic layer.
[0029] After the forming of the second electrode on the
organic layer, the method may further include additionally
forming a polarizing film on a surface of the substrate.
[0030] The method may further include forming a black
matrix in which optical transmission regins and optical block-
ing regions are divided on the second passivation layer
between the forming of the second passivation layer and the
forming of the first electrode on the second passivation layer.
[0031] The method may further include forming a black
matrix in which optical transmission regins and optical block-
ing regions are divided on the substrate between the forming
of the substrate and the forming of the first passivation layer
on the substrate.

[0032] Inthe organic light-emitting display apparatus con-
structed with the principle of embodiments of the present
invention, the pixel shrinkage phenomenon due to the degra-
dation of an organic light-emitting layer by outgas is pre-
vented by individually sealing each of the pixels, thereby
increasing product reliability.

BRIEF DESCRIPTION OF THE DRAWINGS

[0033] A more complete appreciation of the invention, and
many of the attendant advantages thereof, will be readily
apparent as the same becomes better understood by reference
to the following detailed description when considered in con-
junction with the accompanying drawings in which like ref-
erence symbols indicate the same or similar components,
wherein:

[0034] FIG.1is a pixel circuit diagram of a pixel of an AM
type organic light-emitting display apparatus constructed
with the principle of an embodiment of the present invention;
[0035] FIG. 2 is a schematic cross-sectional view of three
neighboring pixels (R, G, and B) in the AM type organic
light-emitting display apparatus that realizes the pixel circuit
diagram of FIG. 1, according to an embodiment ofthe present
invention;

[0036] FIG. 3 is a schematic cross-sectional view of a driv-
ing thin film transistor (TFT) according to an embodiment of
the present invention;
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[0037] FIG. 4 is a schematic cross-sectional view of three
neighboring pixels (R, G, and B) in a contemporary organic
light-emitting display apparatus;

[0038] FIG. 5 is a schematic cross-sectional view of three
neighboring pixels (R. G, and B) in the AM type organic
light-emitting display apparatus that realizes the pixel circuit
diagram of FIG. 1, according to another embodiment of the
present invention;

[0039] FIG. 6 is a schematic cross-sectional view of three
neighboring pixels (R. G, and B) in the AM type organic
light-emitting display apparatus that realizes the pixel circuit
diagram of FIG. 1, according to still another embodiment of
the present invention;

[0040] FIG. 7 is a schematic cross-sectional view of three
neighboring pixels (R. G, and B) in the AM type organic
light-emitting display apparatus that realizes the pixel circuit
diagram of FIG. 1, according to yet another embodiment of
the present invention;

[0041] FIGS. 8A through 8F are schematic cross-sectional
views showing a method of manufacturing the AM type
organic light-emitting display apparatus that realizes the
pixel circuit diagram of FIG. 1, according to still another
embodiment of the present invention;

[0042] FIG. 8A is a schematic cross-sectional view show-
ing a state after supplying a substrate of an AM type organic
light-emitting display apparatus that realizes the pixel circuit
of FIG. 1, according to still another embodiment of the
present invention;

[0043] FIG. 8B is a schematic cross-sectional view show-
ing a first passivation layer formed on the substrate of FIG.
8A;

[0044] FIG. 8C is a schematic cross-sectional view show-
ing at least a color filter formed on the first passivation layer
of FIG. 8B;

[0045] FIG. 8D is a schematic cross-sectional view show-
ing an overcoat layer covering the color filter of FIG. 8C;
[0046] FIG. 8E is a schematic cross-sectional view show-
ing a second passivation layer formed on the first passivation
layer to surround the overcoat layer of FIG. 8D; and

[0047] FIG. 8F is aschematic cross-sectional view showing
a pixel defining layer that defines a pixel region and a non-
pixel region, a first electrode, an organic layer, and a second
electrode on a second passivation layer.

DETAILED DESCRIPTION OF THE INVENTION

[0048] While exemplary embodiments are capable of vari-
ous modifications and alternative forms, embodiments
thereof are shown by way of example in the drawings and will
herein be described in detail. It should be understood, how-
ever, that there is no intent to limit exemplary embodiments to
the particular forms disclosed, but on the contrary, exemplary
embodiments are to cover all modifications, equivalents, and
alternatives falling within the scope of the invention. In
describing the present invention, when practical descriptions
with respect to related known function and configuration may
unnecessarily make the scope of the present invention
unclear, the descriptions thereof will be omitted.

[0049] It will be understood that, although the terms “first’,
‘second’, etc. may be used herein to describe various ele-
ments, these elements should not be limited by these terms.
These terms are only used to distinguish one element from
another.

[0050] The terminology used herein is for the purpose of
describing embodiments only and is not intended to be lim-
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iting of exemplary embodiments. As used herein, the singular
forms “a,” “an,” and “the,” are intended to include the plural
forms as well, unless the context clearly indicates otherwise.
It will be further understood that the terms “comprises,”
“comprising,” “includes,” and/or “including,” when used
herein, specify the presence of stated features, integers, steps,
operations, elements, and/or components, but do not preclude
the presence or addition of one or more other features, inte-
gers, steps, operations, elements, components, and/or groups
thereof.

[0051] Hereafter, the present invention will be described
more fully with reference to the accompanying drawings, in
which exemplary embodiments of the present invention are
shown.

[0052] FIG.1is a pixel circuit diagram of a pixel of an AM
type organic light-emitting display apparatus constructed
with the principle of an embodiment of the present invention.
[0053] In reference to FIG. 1, the AM type organic light-
emitting display apparatus according to an embodiment of the
present invention includes a plurality of pixels (R, G, and B)
that are connected to a plurality of signal lines and are
arranged in approximately a matrix wherein each of the pixels
has a pixel circuit PC.

[0054] Each pixel includes a data line, scan line, and a Vdd
power line that is a driving power of an organic light-emitting
diode (OLED). The pixel circuit PC is electrically connected
to the data line, the scan line, and the Vdd line, and controls
the light emission of the OLED.

[0055] Each pixel includes at least two thin film transistors
(TFTs) such as a switching TFT (M2) and a driving TFT
(M1), a capacitor unit Cst, and an OLED.

[0056] The switching TFT (M2) is turned ON or OFF by a
scan signal applied to the scan line to transmit a data signal
applied to the data line to the storage capacitor unit Cst and
the driving TFT (M1). The switching device is not limited to
the switching TFT (M2) as depicted in FIG. 2, that is, the
switching device may be a switching circuit having a plurality
of TFTs and capacitors, and may further include a circuit that
compensates for a Vth value of the driving TFT (M1) or a
circuit that compensates for a voltage drop of the driving
power Vdd.

[0057] The driving TFT (M1) determines an amount of
current to be applied to the OLED in response to a data signal
transmitted through the switching TFT (M2).

[0058] The capacitor unit Cst stores a data signal transmit-
ted through the switching TFT (M2) for a period of frame.
[0059] In the circuit diagram of FI1G. 1, the driving TFT
(M1) and the switching TFT (M2) are PMOS TFTs. However,
the present invention is not limited thereto, that is, at least one
of the driving TFT (M1) and the switching TFT (M2) may be
formed as an NMOS TFT. Also, the numbers of the TFTs and
the capacitors are not limited thereto, that is, a greater num-
bers of TFTs and capacitors may be included.

[0060] FIG. 2 is a schematic cross-sectional view of three
neighboring pixels (R, G, and B) in the AM type organic
light-emitting display apparatus that realizes the pixel circuit
diagram of FIG. 1, according to an embodiment ofthe present
invention. FIG. 3 is a schematic cross-sectional view of a
driving TFT according to an embodiment of the present
invention.

[0061] The three pixels that include a red pixel R, a green
pixel G, and a blue pixel B may be repeated along a row or
column, and the disposition of the pixels may be configured in
various ways.
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[0062] Inreference to FIG. 2, the OLED display apparatus
according to the current embodiment includes a red pixel R, a
green pixel G, and a blue pixel B. Also, the OLED display
includes red, green, and blue color filters 120R, 120G, and
120B corresponding to the red pixel R, the green pixel G, and
the blue pixel B that selectively absorb white light emitted
from each of'the pixels.

[0063] A substrate 100 may be a transparent glass substrate
formed of SiO, as the main component. However, the sub-
strate 100 is not limited thereto, that is, the substrate 100 may
be a plastic substrate or a metal substrate.

[0064] Eventhough notshowninFIG. 2,a driving TFT 250
as depicted in FIG. 3 may be formed on an upper surface of
the substrate 100. In the current embodiment, a top gate type
TFT is depicted as an example of TFT. However, unlike
above, another type TFT may also be included.

[0065] Before forming the driving TFT 250 on the upper
surface of the substrate 100, an insulating layer 211 such as a
barrier layer and/or a buffer layer may be formed on the
substrate 100 to prevent diffusion of impurity ions, to prevent
penetration of moisture or external air, or to planarize the
upper surface of the substrate 100. The insulating layer 211
may be formed of SiO, and/or SiN .

[0066] An active layer 221 of the driving TFT 250 may be
formed on the insulating layer 211 using a semiconductor
material, and a gate insulating layer 213 covering the active
layer 221 is formed. The active layer 221 may be formed of an
inorganic material such as amorphous silicon or polysilicon
or an organic semiconductor, and includes a source region, a
drain region, and a channel region between the source and
drain regions.

[0067] The active layer 221 may be formed of polysilicon,
and at this point, a predetermined region may be doped with
a dopant. Alternatively, the active layer 221 may also be
formed of amorphous silicon instead of polysilicon. Further-
more, the active layer 221 may be formed of various organic
semiconductor materials such as pentacene.

[0068] The gate insulating layer 213 is formed to insulate
between the active layer 221 and a gate electrode 222. The
gate insulating layer 213 may be formed of an insulating
material such as silicon oxide or silicon nitride, and also, may
be formed of other insulating organic materials.

[0069] The gate electrode 222 is formed on the gate insu-
lating layer 213, and an interlayer insulating layer 214 is
formed to cover the gate electrode 222. Source and drain
electrodes 223 formed on the interlayer insulating layer 214
are connected to the active layer 221 through contact holes
225.

[0070] The gate electrode 222 may be formed of various
materials, for example, a material selected from the group
consisting of Mg, Al, Ni, Cr, Mo, W, MoW, and Au. In this
case, the gate electrode 222 may be configured in various
various modifications, that is, the gate electrode 222 may be
formed in a single layer or a composite layer.

[0071] The interlayer insulating layer 214 may be formed
of an insulating material such as silicon oxide or a silicon
nitride, and also, may be formed of an insulating organic
material. The contact holes 225 through which source and
drain regions are exposed may be formed by selectively
removing the interlayer insulating layer 214 and the gate
insulating layer 213. The source and drain electrode 223 may
be formed in a single layer shape or a composite layer shape
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on the interlayer insulating layer 214 by using a material for
forming the gate electrode 222 by burying the contact holes
225.

[0072] The source and drain electrode 223 of the driving
TFT 250 are electrically connected to a lower electrode of the
pixel.

[0073] Now turning back to FIG. 2, the TETs formed in this
way are protected by being covered by a first passivation layer
112. The first passivation layer 112 may be an inorganic
insulating layer and/or an organic insulating layer. The inor-
ganic insulating layer may be formed to include SiO,, SiN.,
Si0O,, AlLO,, TiO,, Ta20,, HfO,, 7rO,, BST, PZT, etc. The
organic insulating layer may be formed to include a general
polymer (poly(methylmethacrylate) (PMMA) or polystyrene
(PS)), a polymer derivative having a phenol group, an acryl
group polymer, an imide group polymer, an arylether group
polymer, an amide group polymer, a fluorine group polymer,
a p-gilyrene polymer, a vinylalcohol group polymer, and a
blend of these materials. The first passivation layer 112 may
be formed in a composite stack layer of an inorganic insulat-
ing material and an organic insulating material.

[0074] The red color filter 120R that corresponds to the red
pixel R, the green color filter 120G that correspond to the
green pixel G, and the blue color filter 120B that corresponds
to the blue pixel B are formed on the first passivation layer
112. The red, green, and blue color filters 120R, 120G, and
120B may be formed by patterning a coating after coating
color materials. The red, green, and blue color filters 120R,
120G, and 120B may be formed to have a thickness in arange
from about 1 pm to about 5 um to satisfy a coordination of a
target color.

[0075] The red, green, and blue color filters 120R, 120G,
and 120B may be arranged in a color filter on array method
(COA). The red, green, and blue color filters 120R, 120G, and
120B generate different color of light by receiving white light
from each of the pixels.

[0076] An overcoat layer 113 may be formed on the red,
green, and blue color filters 120R, 120G, and 120B to protect
the red, green, and blue color filters 120R, 120G, and 120B
and to planarize a surface of the color filter layer. The overcoat
layer 113 individually covers each of the red, green, and blue
color filters 120R, 120G, and 120B. The overcoat layer 113
may be formed by removing a coating formed on regions
except necessary regions, that is, light-emitting regions by
using a photo process. The overcoat layer 113 may be formed
to have a thickness in a range from about 1 pm to about 10 pm
in consideration of the degree of tapering and planarizing.
The overcoat layer 113 may be formed of an inorganic insu-
lating layer and/or an organic insulating layer. The inorganic
insulating layer may be formed to include SiO,, SiN_, SiON,
Al,0,, TiO,, Ta,05, HfO,, ZrO,, BST, PZT, etc. The organic
insulating layer may be formed to include a general polymer
(poly(methylmethacrylate) (PMMA) or polystyrene (PS)), a
polymer derivative having a phenol group, an acryl group
polymer, an imide group polymer, an arylether group poly-
mer, an amide group polymer, a fluorine group polymer, a
p-gilyrene polymer, a vinylalcohol group polymer, and a
blend of these materials. The overcoat layer 113 may be
formed as a composite layer of an inorganic insulating layer
and an organic insulating layer. Also, in consideration of light
emission efficiency, a material having high transparency may
be used.

[0077] A second passivation layer 114 may be formed on
the first passivation layer 112 to surround the overcoat layer
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113. The second passivation layer 114 may be formed by
chemical vapour deposition, sputtering, or coating to a thick-
ness in a range from about 500 A to about 1000 A. The second
passivation layer 114 may be formed of the same material
used to form the first passivation layer 112.

[0078] As described above, the overcoat layer 113 indi-
vidually covers each of the red, green, and blue color filters
120R, 120G, and 120B and the second passivation layer 114
is formed to surround the overcoat layer 113. In one embodi-
ment, the overcoat layer 113 individually seals each of the
red, green and blue color filters 120R, 120G, and 120B, and
the overcoat layer 113 covers the entirety of each color filter.
Therefore, each of the red, green, and blue color filters 120R,
120G, and 120B may have an individually sealing structure.
As a result, outgas may be effectively blocked, and thus, the
pixel shrinkage problem due to the degradation of the organic
light-light emitting layer may be prevented, thereby increas-
ing the reliability of products.

[0079] A pixel defining layer 170 that defines a pixel region
and a non-pixel region may be formed on the second passi-
vation layer 114.

[0080] A red pixel R, a green pixel G, and a blue pixel B
corresponding to the red, green, and blue color filters 120R,
120G, and 120B are formed on the second passivation layer
114.

[0081] Each of the red, green, and blue pixels R, G, and B
includes a first electrode 140, an organic layer 150, and a
second electrode 160.

[0082] The first electrode 140 may be formed of a conduc-
tive material, for example, ITO, IZO, ZnO, or In,0,, and may
be formed to have a predetermined pattern in each of the
pixels by using a photolithography method. The first elec-
trode 140 may be electrically connected to the TFT therebe-
low. The first electrode 140 may act as an anode by being
connected to an external electrode terminal (not shown).

[0083] The second electrode 160 is formed on the organic
layer 150 corresponding to the first electrode 140. The second
electrode 160 may be formed by depositing a second conduc-
tive material, for example, Li, Ca, LiF/Ca, LiF/Al, Al, Ag,
Mg, Ba or acompound of these materials on the whole surface
ofthe pixels, and thus, may be a common electrode, thatis, the
second electrode 160 of each of the pixels are tied in common.
The second electrode 160 may act as a cathode by being
connected to an external electrode terminal (not shown).

[0084] The polarities of the first electrode 140 and the sec-
ond electrode 160 may be reversed.

[0085] The organic layer 150 disposed between the first
electrode 140 and the second electrode 160 may be formed in
a single layer or a composite layer structure by stacking an
emissive layer and at least one of functional layers, such as, a
hole transport layer, a hole injection layer, an electron trans-
port layer, and an electron injection layer.

[0086] The organic layer 150 may be formed of a low
molecular organic material or a polymer organic material.
The low molecular organic material may be various materials,
such as copper phthalocyanine (CuPc), N,N'-Di(naphtha-
lene-1-y1)-N,N'-diphenyl-benzidine (NPB), or tris-8-hydrox-
yquinoline aluminum (Alg3). The polymer organic layer
formed of a polymer organic material may be formed by
inkjet printing or spin coating using poly-(2,4)-ethylene-di-
hydroxy thiophene (PEDOT) or polyaniline (PANI). The
polymer organic layer may be formed of PPV, Soluble PPV’s,
Cyano-PPV, polyfluorene, etc.
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[0087] The light-emitting layer may be a stacking type or a
tandem type. The stacking type light-emitting layer may be
configured of red, green, and blue sub-light-emitting layers,
and the sequence of the red, green, and blue sub-light-emit-
ting layers is not specifically limited. All of the red, green, and
blue sub-light-emitting layers of the stacking type light-emit-
ting layer may be fluorescent light-emitting layers, or alter-
natively, at least one of the red, green, and blue sub-light-
emitting layers may be a phosphor light-emitting layer. In the
tandem type light-emitting layer, all of the red, green, and
blue sub-light-emitting layers may be fluorescent layer, or
alternatively, at least one of the red, green, and blue sub-light-
emitting layers may be a phosphor light-emitting layer. Also,
in the tandem type light-emitting layer, each of the light-
emitting layers may emit white light, light colors different
from each other, or the same color light, and at this point, the
different color and the same color light may be a mono color
or a multi-color.

[0088] The sub-light-emitting layers of each pixel may
have different structures. When the sub-light-emitting layers
have a combination that may emit white light, the color of
light that may be emitted by the sub-light-emitting layers are
not limited to red, green, and blue color light, and may be
combined to become various colors of light.

[0089] FIG. 4 is a schematic cross-sectional view of three
neighboring pixels (R, G, and B) in a conventional organic
light-emitting display apparatus. The descriptions of ele-
ments that are subsequently identical to the elements of the
organic light-emitting display apparatus of FIG. 2 are omit-
ted.

[0090] In reference to FIG. 4, the overcoat layer 113 is
formed on an entire surface of the first passivation layer 112
and the red, green, and blue color filters 120R, 120G, and
120B. The second passivation layer 114 is formed on the
overcoat layer 113. Accordingly, since each of the red, green,
and blue color filters 120R, 120G, and 120B is not sealed,
when a gas leak occurs in the second passivation layer 114, an
outgas on the first passivation layer 112 is concentrated on the
defect portion of the second passivation layer 114. Therefore,
this results in damage to the red, green, and blue pixels R, G,
and B, which leads to continuous pixel shrinkage.

[0091] In reference to FIG. 2, however, the overcoat layer
113 individually covers each of the red, green, and blue color
filters 120R, 120G, and 120B, and the second passivation
layer 114 is formed to surround the overcoat layer 113. That
is, each of the red, green, and blue color filters 120R, 120G,
and 120B has an individual sealing structure. Therefore, out-
gas may be effectively blocked and the pixel shrinkage phe-
nomenon due to the degradation of the organic light-emitting
layer may be prevented. Also, although a gas leak occurs in
the second passivation layer 114, the diffusion of outgas may
be minimized, and thus, failure of a product due to the pixel
shrinkage phenomenon may be minimized.

[0092] FIG. 5 is a schematic cross-sectional view of three
neighboring pixels (R, G, and B) in the AM type organic
light-emitting display apparatus that realizes the pixel circuit
diagram of FIG. 1, according to the principle of another
embodiment of the present invention. The descriptions of
configuration of elements as the same as the configuration of
the AM type organic light-emitting display apparatus of FIG.
2 will be omitted.

[0093] In reference to FIG. 5, a polarizing film 180 is fur-
ther disposed on a surface of the substrate 100. In particular,
a flat panel display device that includes an organic light-
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emitting device includes the polarizing film 180 on the sur-
face S of the substrate 100 on which an image is displayed to
ease a bright contrast problem.

[0094] FIG. 6 is a schematic cross-sectional view of three
neighboring pixels (R. G, and B) in the AM type organic
light-emitting display apparatus that realizes the pixel circuit
diagram of FIG. 1, according to still another embodiment of
the present invention. FIG. 7 is a schematic cross-sectional
view of three neighboring pixels (R, G, and B) in the AM type
organic light-emitting display apparatus that realizes the
pixel circuit diagram of FIG. 1, according to yet another
embodiment of the present invention. The descriptions of
configuration of elements as the same as the configuration of
the AM type organic light-emitting display apparatus of FIG.
2 will be omitted.

[0095] In reference to FIG. 6, a black matrix 190 in which
optical transmission regions and optical blocking regions are
formed is further disposed on the second passivation layer
114. Accordingly, light is blocked in the regions where the
black matrix 190 is formed and light passes through the
regions where the black matrix 190 is not formed.

[0096] Inreferenceto FIG. 7, the black matrix 190 in which
optical transmission regions and optical blocking regions are
formed is further included between the first passivation layer
112 and the substrate 100. Accordingly, light is blocked in the
regions where the black matrix 190 is formed and light passes
through the regions where the black matrix 190 is not formed.
[0097] As described above, the AM type organic light-
emitting display apparatuses of FIGS. 2, 5, 6, and 7 are
bottom emission type organic light-emitting display appara-
tuses in which light is emitted in a direction towards the
substrate 100.

[0098] However, the present invention is not limited
thereto, that is, the present invention may also be applied to
top emission type organic light-emitting display apparatuses.
In the case of the top emission type organic light-emitting
display apparatuses, the lower electrode of each pixel may be
formed as a reflection electrode, and the upper electrode may
be formed as a transparent electrode. The red, green, and blue
color filters 120R, 120G, and 120B that correspond to each of
the pixels may be formed as a stacking type on the transparent
electrode or on an additional substrate.

[0099] FIGS. 8A through 8F are schematic cross-sectional
views showing a method of manufacturing the AM type
organic light-emitting display apparatus that realizes the
pixel circuit diagram of FIG. 1, according to an embodiment
of the present invention.

[0100] Inreferenceto FIG. 8A, a substrate 100 is provided.
A black matrix 190 (in reference to FIG. 7) that includes
optical transmission regions and optical blocking regions
may be formed on the substrate 100.

[0101] Inreferenceto FIG. 8B, a first passivation layer 112
is formed on the substrate 100. The first passivation layer 112
may be a SiO, group layer or a SiN, group layer.

[0102] In reference to FIG. 8C, at least one of red, green,
and blue color filters 120R, 120G, and 120B are formed onthe
first passivation layer 112. The red, green, and blue color
filters 120R, 120G, and 120B may have a thickness in a range
from about 1 um to about 5 pm.

[0103] Inreference to FIG. 8D, an overcoat layer 113 cov-
ering the red, green, and blue color filters 120R, 120G, and
120B is formed. The overcoat layer 113 may have a thickness
in a range from about 1 um to about 10 pm.
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[0104] 1In reference to FIG. 8E, a second passivation layer
114 is formed to surround the overcoat layer 113 on the first
passivation layer 112. In one embodiment, the second passi-
vation layer 114 may be formed to cover the entirety of each
overcoat layer 113 for each pixel. The second passivation
layer 114 may be a SiO, group layerora SiN, group layer. The
second passivation layer 114 may have a thickness in a range
from about 500 A to about 10,000 A. The black matrix 190
may be formed on the second passivation layer 114 by divid-
ing optical transmission regions and optical blocking regions.
[0105] Inreference to FIG. 8F, a pixel defining layer 170, a
first electrode 140, an organic layer 150, and a second elec-
trode 160 are formed on the second passivation layer 114.
After the first electrode 140 is formed on the second passiva-
tion layer 114, the pixel defining layer 170 may be formed on
the second passivation layer 114 by dividing a pixel region
and a non-pixel region. Afterwards, the organic layer 150 is
formed on the first electrode 140, and the second electrode
160 is formed on the organic layer 150. An operation of
forming a polarizing film 180 (in reference to FIG. 5) on a
surface of the substrate 100 may further be included.

[0106] While the present invention has been particularly
shown and described with reference to exemplary embodi-
ments thereof, it will be understood by those of ordinary skill
in the art that various changes in form and details may be
made therein without departing from the spirit and scope of
the present invention as defined by the following claims.

What is claimed is:

1. An organic light-emitting display apparatus, compris-
ing:

a substrate;

a first passivation layer formed on the substrate;

at least one of color filters formed on the first passivation

layer;

an overcoat layer that covers the color filter;

a second passivation layer that is formed on the first pas-

sivation layer and surrounds the overcoat layer;

a first electrode formed on the second passivation layer;

a second electrode facing the first electrode; and

an organic layer disposed between the first electrode and

the second electrode.

2. The organic light-emitting display apparatus of claim 1,
wherein the color filter is one of red, green, and blue color
filters.

3. The organic light-emitting display apparatus of claim 1,
further comprising a polarizing film on a surface of the sub-
strate.

4. The organic light-emitting display apparatus of claim 1,
further comprising a black matrix in which optical transmis-
sion regions and optical blocking regions are divided on the
second passivation layer.

5. The organic light-emitting display apparatus of claim 1,
further comprising a black matrix in which optical transmis-
sion regions and optical blocking regions are divided between
the substrate and the first passivation layer.

6. The organic light-emitting display apparatus of claim 1,
further comprising a pixel defining layer in which a pixel
region and a non-pixel region are divided on the second
passivation layer.
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7. The organic light-emitting display apparatus of claim 1,
wherein the color filter has a thickness in a range from about
1 pm to about 5 um.

8. The organic light-emitting display apparatus of claim 1,
wherein the overcoat layer has a thickness in a range from
about 1 um to about 10 um.

9. The organic light-emitting display apparatus of claim 1,
wherein the first and second passivation layers comprise a
SiQ, group layer or a SiN_. group layer.

10. The organic light-emitting display apparatus ofclaim 1,
wherein the second passivation layer has a thickness in a
range from about 500 A to about 10,000 A.

11. A method of manufacturing an organic light-emitting
display apparatus, the method comprising steps of:

providing a substrate;

forming a first passivation layer on the substrate;

forming at least one color filter on the first passivation

layer;

forming an overcoat layer that covers the color filter;

forming a second passivation layer on the first passivation

layer to surround the overcoat layer;

forming a first electrode on the second passivation layer;

forming an organic layer on the first electrode; and

forming a second electrode on the organic layer.
12. The method of claim 11, wherein
the forming of the first passivation layer on the substrate
comprises forming the first passivation layer by using a
Si0, group layer or a SiN__ group layer, and

the forming of the second passivation layer on the first
passivation layer comprises forming the first passivation
layer by using a SiO, group layer or a SiN,_ group layer.

13. The method of claim 11, wherein the forming of the
second passivation layer comprises forming the second pas-
sivation layer to have a thickness in a range from about 500 A
to about 10,000 A.

14. The method of claim 11, wherein the forming of at least
one color filter on the first passivation layer comprises form-
ing the color filter to have a thickness in a range from about 1
um to about 5 pm.

15. The method of claim 11, wherein the forming of the
overcoat layer comprises forming the overcoat layer to have a
thickness in a range from about 1 pm to about 10 pm.

16. The method of claim 11, further comprising forming a
pixel defining layer in which a pixel region and a non-pixel
region are divided on the second passivation layer between
the forming of the first electrode and the forming of the
organic layer.

17. The method of claim 11, after the forming ofthe second
electrode on the organic layer, further comprising addition-
ally forming a polarizing film on a surface of the substrate.

18. The method of claim 11, further comprising forming a
black matrix in which optical transmission regins and optical
blocking regions are divided on the second passivation layer
between the forming of the second passivation layer and the
forming of the first electrode on the second passivation layer.

19. The method of claim 11, further comprising forming a
black matrix in which optical transmission regins and optical
blocking regions are divided on the substrate between the
forming of the substrate and the forming of the first passiva-
tion layer on the substrate.
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