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(57) ABSTRACT

An organic light emitting display panel with improved effi-
ciency and lifespan and a method of manufacturing the same
are disclosed. The organic light emitting display panel
according to the present invention includes a substrate having
red, green, blue, and white sub-pixel regions, red, green, and
blue color filters respectively formed in the red, green, and
blue sub-pixel regions, an overcoat layer that is formed in the
red and green sub-pixel regions except for the blue and white
sub-pixel regions or is formed in the sub-pixel regions such
that a thickness of the overcoat layer in the red and green
sub-pixel regions is greater than a thickness of the overcoat
layer in the blue and white sub-pixel regions; and organic
emitting cells respectively formed in the red, green, blue, and
white sub-pixel regions.
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ORGANIC LIGHT EMITTING DISPLAY
PANEL AND METHOD OF
MANUFACTURING THE SAME

[0001] This application claims the benefit of Korean Patent
Application No. 10-2011-119186, filed on Nov. 15, 2011,
which is hereby incorporated by reference as if fully set forth
herein.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to an organic light
emitting display panel and a method of manufacturing the
same, and more particularly, to an organic light emitting
display panel with improved efficiency and lifespan and a
method of manufacturing the same.

[0004] 2. Discussion of the Related Art

[0005] For animage display device which embodies a vari-
ety of information on a screen as a core technology in
advanced information and communication, there is continu-
ous progress in development of thin, lightweight, and por-
table devices with improved performance. Organic light emit-
ting display devices that display an image by controlling
intensity of light emitted from an organic emitting layer have
drawn significant attention as flat panel display devices
capable of reducing weight and volume of display devices
which are drawbacks of cathode ray tubes (CRTs).

[0006] Organic light emitting display devices display an
image by using pixels arranged in a matrix form, each pixel
including three sub-pixels (red (R), green (g), and blue (B)).
However, in a white organic light emitting display device that
is one of the organic light emitting display devices, a color is
realized by R, G, and B color filters formed in the white
device. Due to an overcoat formed on color filters in a display
including R, G, B, and W sub-pixels, transmittance of the B
and W sub-pixels is reduced at arelatively high rate compared
to that of the R and G sub-pixels, thereby reducing panel
efficiency.

SUMMARY OF THE INVENTION

[0007] Accordingly, the present invention is directed to an
organic light emitting display panel and a method of manu-
facturing the same that substantially obviate one or more
problems due to limitations and disadvantages of the related
art.

[0008] An object of the present invention is to provide an
organic light emitting display panel with improved efficiency
and lifespan and a method of manufacturing the same.
[0009] Additional advantages, objects, and features of the
invention will be set forth in part in the description which
follows and in part will become apparent to those having
ordinary skill in the art upon examination of the following or
may be learned from practice of the invention. The objectives
and other advantages of the invention may be realized and
attained by the structure particularly pointed out in the written
description and claims hereof as well as the appended draw-
ings.

[0010] To achieve these objects and other advantages and in
accordance with the purpose of the invention, as embodied
and broadly described herein, an organic light emitting dis-
play panel includes a substrate having red, green, blue, and
white sub-pixel regions, red, green, and blue color filters
respectively formed in the red, green, and blue sub-pixel
regions, an overcoat layer that is formed in the red and green
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sub-pixel regions except for the blue and white sub-pixel
regions or is formed in the sub-pixel regions such that a
thickness of the overcoat layer in the red and green sub-pixel
regions is greater than a thickness of the overcoat layer in the
blue and white sub-pixel regions, and organic emitting cells
respectively formed in the red, green, blue, and white sub-
pixel regions.

[0011] In this regard, in the organic light emitting display
panel according to a first embodiment of the present inven-
tion, the organic emitting cells formed in the red and green
sub-pixel regions may be disposed on the overcoat layer. The
organic emitting cell formed in the blue sub-pixel region may
be disposed on the blue color filter. The organic emitting cell
formed in the white sub-pixel region may be disposed on a
protection layer formed to cover a thin film transistor formed
on the substrate.

[0012] Here, the organic electro-luminescence display
panel according to the first embodiment may further include
a buffer layer between the overcoat layer and each of the
organic emitting cells in the red and green sub-pixel regions
except for in the blue and white sub-pixel regions, between
the blue color filter and the organic emitting cell in the blue
sub-pixel region, and between the protection layer and the
organic emitting cell in the white sub-pixel region. The buffer
layer may be formed of an inorganic insulating material such
as SiN__ or Si0O,.

[0013] In this regard, in the organic light emitting display
panel according to the first embodiment, the overcoat layer
formed in the red, green, and blue sub-pixel regions may be
disposed on the red, green, and blue color filters, and the
overcoat layer formed in the white sub-pixel region may be
disposed on a protection layer formed to cover a thin film
transistor formed on the substrate.

[0014] In another aspect of the present invention, a method
of manufacturing an organic light emitting display panel
includes forming a substrate having red, green, blue, and
white sub-pixel regions, forming red, green, and blue color
filters respectively in the red, green, and blue sub-pixel
regions, forming an overcoat layer in the red and green sub-
pixel regions except for the blue and white sub-pixel regions,
and forming organic emitting cells respectively in the red,
green, blue, and white sub-pixel regions.

[0015] In addition, the forming of the overcoat layer in the
red and green sub-pixel regions except for the blue and white
sub-pixel regions may include forming an organic layer over
the entire surface of the substrate provided with the red,
green, and blue color filters, forming an overcoat layer in the
red, green, blue, and white sub-pixel regions by patterning the
organic layer using a mask including a shielding unit corre-
sponding to the red and green sub-pixel regions, a semi-
transmissive unit corresponding to the blue and white sub-
pixel regions, and a transmissive unit corresponding to a
contact hole of the thin film transistor, and removing portions
of the overcoat layer in the blue and white sub-pixel regions.

[0016] Inanother aspect of the present invention, a method
of manufacturing an organic light emitting display panel
includes forming a substrate having red, green, blue, and
white sub-pixel regions, forming red, green, and blue color
filters respectively in the red, green, and blue sub-pixel
regions, forming an overcoat layer in the sub-pixel regions
such that a thickness of the overcoat layer in the red and green
sub-pixel regions is greater than a thickness of the overcoat
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layer in the blue and white sub-pixel regions, and forming
organic emitting cells respectively in the red, green, blue, and
white sub-pixel regions.

[0017] In addition, the forming of the overcoat layer in the
sub-pixel regions such that a thickness of the overcoat layer in
the red and green sub-pixel regions is greater than a thickness
of the overcoat layer in the blue and white sub-pixel regions
may include forming an organic insulating material over the
entire surface of the substrate provided with the red, green,
and blue color filters, and forming an overcoat layer by pat-
terning the organic insulating material using a mask that
includes a shielding unit corresponding to the red and green
sub-pixel regions, a semi-transmissive unit corresponding to
the blue and white sub-pixel regions, and a transmissive unit
corresponding to a contact hole of the thin film transistor.
[0018] Itisto beunderstood that both the foregoing general
description and the following detailed description of the
present invention are exemplary and explanatory and are
intended to provide further explanation of the invention as
claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] The accompanying drawings, which are included to
provide a further understanding of the invention and are
incorporated in and constitute a part of this application, illus-
trate embodiment(s) of the invention and together with the
description serve to explain the principle of the invention. In
the drawings:

[0020] FIG.1 isa plan view showing an organic light emit-
ting display panel according to a first embodiment of the
present invention;

[0021] FIG.2is a cross-sectional view showing the organic
light emitting display panel of FIG. 1;

[0022] FIG. 3isa graph showing results of white spectrum
based on the formation of the overcoat layer in B and W
sub-pixels of the organic light emitting display panel of FIG.
2

[0023] FIGS. 4A to 4H are cross-sectional views for
description of a method of manufacturing the organic light
emitting display panel of F1G. 2;

[0024] FIG. 5is a cross-sectional view showing an organic
light emitting display panel according to a second embodi-
ment of the present invention; and

[0025] FIG. 6 is a cross-sectional view showing an organic
light emitting display panel according to a third embodiment
of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0026] Reference will now be made in detail to the pre-
ferred embodiments of the present invention, examples of
which are illustrated in the accompanying drawings. Wher-
ever possible, the same reference numbers will be used
throughout the drawings to refer to the same or like parts.
[0027] FIG.11is an equivalent circuit diagram of R, G, and
B sub-pixel regions according to the present invention, and
FIG. 2 is a cross-sectional view of the organic light emitting
display panel of FIG. 1 showing R, G, and B sub-pixel
regions.

[0028] Referring to FIGS.1 and 2, an organic light emitting
display panel according to an embodiment of the present
invention includes a plurality of sub-pixel regions formed at
respective intersections of gate lines GL, data lines DL, and
power lines PL.
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[0029] The plurality of sub-pixel regions include R sub-
pixel regions, G sub-pixel regions, B sub-pixel regions, and
W sub-pixel regions which are arranged in a matrix form to
display an image.

[0030] Each of the R, G, B, and W sub-pixel regions
includes a cell driving unit 200 and an organic light emitting
cell connected to the cell driving unit 200.

[0031] The cell driving unit 200 includes a switch thin film
transistor TS connected to the gate line GL and the data line
DL, a driving thin film transistor TD connected to the switch
thin film transistor TS and between the power line PL and a
first electrode 122 of the organic light emitting cell, and a
storage capacitor C connected between the power line PL and
a drain electrode of the switch thin film transistor TS.

[0032] The switch thin film transistor TS includes a gate
electrode connected to the corresponding gate line GL, a
source electrode connected to the corresponding data line DL,
and the drain electrode connected to a gate electrode of the
driving thin film transistor TD and the storage capacitor C.
The driving thin film transistor TD includes a source elec-
trode connected to the corresponding power line PL and a
drain electrode 110 connected to the first electrode 122. The
storage capacitor C is connected between the corresponding
power line PL and the gate electrode of the driving thin film
transistor TD.

[0033] When a scan pulse is supplied to the gate line GL,
the switch thin film transistor TS is turned on to provide a data
signal supplied to the data line DL to the storage capacitor C
and the gate electrode of the driving thin film transistor TD.
The driving thin film transistor TD controls current I supplied
from the power line PL to the organic light emitting cell
device in response to the data signal supplied to the gate
electrode, thereby regulating light intensity of the organic
light emitting cell. In addition, even when the switch thin film
transistor TS is turned off, the driving thin film transistor TD
supplies a constant current I by a voltage charged in the
storage capacitor C until a data signal of a subsequent frame
is supplied thereto, so that emission of the organic light emit-
ting cell is sustained.

[0034] As shown in FIG. 2, the driving thin film transistor
TD includes a gate electrode 102 formed on a substrate 100,
the drain electrode 110 connected to the first electrode 122 of
the organic light emitting cell, a source electrode 108 oppo-
site the drain electrode 110, an active layer 114 formed to
overlap the gate electrode 102 to form a channel between the
source electrode 108 and the drain electrode 110 via a gate
insulating layer 112 interposed between the active layer 114
and the gate electrode 102, and an ohmic contact layer 116
formed on the active layer 114 except for the channel region
for an ohmic contact with the source electrode 108 and the
drain electrode 110. In addition, an organic protection layer
118 is formed of an organic insulating material over the
driving thin film transistor TD to planarize the substrate 100
provided with the driving thin film transistor TD. Alterna-
tively, a double-layered protection layer including an inor-
ganic protection layer formed of an inorganic insulating
material and an organic protection layer formed of an organic
insulating material may be formed over the driving thin film
transistor TD.

[0035] The organic light emitting cell includes the first
electrode 122 connected to the drain electrode 110 of the
driving thin film transistor TD, a bank insulating layer 130
having a bank hole 132 exposing the first electrode 122, an
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organic common layer 134 formed on the first electrode 122,
and a second electrode 136 formed on the organic common
layer 134.

[0036] The first electrode 122, as an anode, is a transparent
conductive electrode formed of a transparent conductive
oxide (TCO), indium tin oxide (ITO), or indium zinc oxide
(IZO). In addition, the second electrode 136, as a cathode, is
formed of a reflective metallic material such as aluminum
(Al). As shown in FIG. 2, a bottom emission is implemented
according to the present invention. However, bottom emis-
sion, top emission, and double-sided emission may also be
implemented according to materials used to form the first and
second electrodes 122 and 136.

[0037] The organic common layer 134 has a structure in
which a hole injection layer (HIL), a hole transport layer
(HTL), an emitting layer (EML), an electron transport layer
(ETL), and an electron injection layer (EIL) are sequentially
stacked on the first electrode 122.

[0038] In the organic light emitting cell, when a voltage is
applied between the first electrode 122 and the second elec-
trode 136, holes from the first electrode 122 and electrons
from the second electrode 136 are injected into the EML and
recombined in the EML to generate excitons. When the exci-
tons drop to a ground state, light is emitted toward the bottom
side.

[0039] An R color filter 124R is formed on the protection
layer 118 in the R sub-pixel region to emit red light R. A G
color filter 124G is formed on the protection layer 118 in the
G sub-pixel region to emit green light G. A B color filter 124B
is formed on the protection layer 118 in the B sub-pixel region
to emit blue light B. No color filter is formed on the protection
layer 118 in the W sub-pixel region to emit white light W.
[0040] Meanwhile, according to the present invention, an
overcoat layer 126 is formed on the R color filter 124R and the
G color filter 124G in the R and G sub-pixel regions for
planarization, but the overcoat layer 126 is not formed in the
B and W sub-pixel regions in order to improve efficiency of
the panel. Specifically, this will be described with reference to
Tables 1 and 2.

[0041] Table 1 shows a comparative example where the
overcoat layer 126 is formed on the R, G, B, and W sub-pixel
regions, and Table 2 shows an example according to the
present invention where the overcoat layer 126 is formed in
the R and G sub-pixel regions but is not formed in the B and
W sub-pixel regions.

TABLE 1
Current
Efficiency density Panel
(Cd/A) X y (mAscm2)  efficiency
Compara- R 7.18 0.658  0.331 0.60 28.2
tive G 2998 0.307  0.627 0.88
example B 2.87 0.146  0.051 1.78
W 74.88 0,331 0344 1.21
TABLE 2
Current
Efficiency density Panel
(Cd/A) X v (mA/em?2)  efficiency
Example R 7.18 0.658 0.331 0.69 31.8

G 29.98 0.307  0.627 1.01
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TABLE 2-continued
Current
Efficiency density Panel
(Cd/A) X y (mA/em2)  efficiency
B 3.33 0.146  0.047 1.14

W 77.00 0316 0.318 1.13

[0042] As shown in Tables 1 and 2, while the efficiency of
the B sub-pixel region of the comparative example was
2.87%, the efficiency of the B sub-pixel region of the present
invention was 3.33% which was increased by about 16.0%.
While the efficiency of the W sub-pixel region of the com-
parative example was 74.8%, the efficiency of the W sub-
pixel of the present invention was 77.00% which was
increased by about 2.8%. Accordingly, while the panel effi-
ciency of the comparative example was 28.2%, the panel
efficiency of the present invention was 31.8% which was
increased by about 12.8%.

[0043] In addition, as shown in Tables 1 and 2, while the
current density of the B sub-pixel region of the comparative
example was 1.78 mA/ecm?, the current density of the B
sub-pixel region of the present invention was about 1.1
mA/cm? which was reduced by about 64%. While the current
density of the W sub-pixel region of the comparative example
was 1.21 mA/ecm?, the current density of the W sub-pixel of
the present invention was about 1.13 mA/cm® which was
reduced by about 93%. Accordingly, since the current density
according to the present invention is reduced to average about
89% that of the comparative example, the lifespan of the B
sub-pixel is increased to 2.04 times longer than that of the
comparative example, and the lifespan of the W sub-pixel is
increased to 1.12 times longer than that of the comparative
example. In this regard, as the lifespan of the B sub-pixel that
generally has the shortest lifespan is increased, the lifespan of
the entire panel is increased. As the current density of the W
sub-pixel is reduced as shown in Tables 1 and 2 and F1G. 3, the
lifespan of the entire panel is increased.

[0044] As such, since the overcoat layer 126 reducing
transmittance is not formed in the B and W sub-pixel regions
according to the present invention, the panel efficiency is
improved. In addition, as the current density is reduced, the
lifespan of the panel is increased.

[0045] Meanwhile, although the present invention is
described with reference to an example of removing the over-
coat layer 126 in the B and W sub-pixel regions, the same
effect may be obtained by removing the overcoat layer in the
R, G, B, and W sub-pixels.

[0046] FIGS. 4A to 4H are cross-sectional views for
description of a method of manufacturing the organic light
emitting display panel of F1G. 2 according to another embodi-
ment of the present invention.

[0047] Referring to FIG. 4A, a driving thin film transistor
including a gate electrode 102, a gate insulating layer 112, a
semiconductor pattern 115, a source electrode 108, and a
drain electrode 110 is formed on a substrate 100.

[0048] Particularly, a gate metal layer is formed over the
substrate 100 by deposition such as sputtering. The gate metal
layer may be formed ofa metallic material such as Mo, Ti, Cu,
AINd, Al, Cr, Mo alloy, Cu alloy, Al alloy, and Mo—Ti alloy.
Then, the gate metal layer is patterned by photolithography
and etching processes to form the gate electrode 102.

[0049] Then, an inorganic insulating material such as sili-
con oxide (Si0,) or silicon nitride (SiN, ) is formed over the
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entire surface of the substrate 100 provided with the gate
electrode 102 to form the gate insulating layer 112. Then, an
amorphous silicon layer and an amorphous silicon layer
doped with impurities (n*or p*) are sequentially formed on
the substrate 100 provided with the gate insulating layer 112.
Then, the amorphous silicon layer and the amorphous silicon
layer doped with impurities (n* or p*) are patterned by pho-
tolithography and etching processes to form the semiconduc-
tor pattern 115 including the active layer 114 and the ohmic
contact layer 116.

[0050] Then, a data metal layer is formed over the substrate
100 provided with the semiconductor pattern 115 by deposi-
tion such as sputtering. In this regard, the data metal layer is
formed of titanium (T1), tungsten (W), aluminum (Al)-based
metal, molybdenum (Mo), copper (Cu), and the like. Then,
the data metal layer is patterned by photolithography and
etching processes to form the source electrode 108 and the
drain electrode 110. Then, the ohmic contact layer 116 dis-
posed between the source electrode 108 and the drain elec-
trode 110 is removed by using the source electrode 108 and
the drain electrode 110 as masks to expose the active layer
114.

[0051] As described above, the semiconductor pattern 115,
and the source and drain electrodes 108 and 110 are sepa-
rately formed, and thus two masks are required to form the
semiconductor pattern 115 and the source and drain elec-
trodes 108 and 110. In order to reduce the number of masks,
the semiconductor pattern 115, and the source and drain
electrodes 108 and 110 may be simultaneously formed by a
single mask process using a slit mask or semi-transmissive
mask.

[0052] Referring to FIG. 4B, the organic protection layer
118 is formed on the substrate 100 provided with the source
and drain electrodes 108 and 110, and the R, G, and B color
filters 124R, 124G, and 124B are respectively formed in each
of the sub-pixel regions.

[0053] Particularly, an organic insulating material such as
acrylic resin is formed over the entire surface of the substrate
100 provided with the source and drain electrodes 108 and
110 to form the organic protection layer 118. Then, a red R
colored resist is coated on the organic protection layer 118
and processed by photolithography and etched to form a red
color filter 124R on the organic protection film 118 in the R
sub-pixel region. Then, a green G colored resist is coated on
the organic protection layer 118 and processed by using pho-
tolithography and etching to form a green color filter 124G on
the organic protection film 118 in the G sub-pixel region.
Then, a blue B colored resist is coated on the organic protec-
tionlayer 118 and processed by photolithography and etching
to form a blue color filter 124B on the organic protection film
118 in the B sub-pixel region. Accordingly, the R, G, and B
color filters 124R, 124G, and 124B are formed in the R, G,
and B sub-pixel regions, respectively.

[0054] Referring to FIG. 4C, an overcoat layer 126 is
formed over the substrate 100 provided with the R, G, and B
color filters 124R, 124G, and 124B by photolithography
using a slit mask or semi-transmissive mask.

[0055] Particularly, a photosensitive organic layer such as
an acrylic resin layer is formed on the substrate 100 provided
with the R, G, and B color filters 124R, 124G, and 124B.
Then, the photosensitive organic layer is patterned by photo-
lithography using a mask 140 having a shielding unit S1, a
semi-transmissive unit S2, and a transmissive unit 83 to form
the overcoat layer 126 such that the overcoat layer 126 has a
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first thickness in the B and W sub-pixel regions and a second
thickness greater than the first thickness in the R and G
sub-pixel regions. In this regard, the overcoat layer 126 in the
R and G sub-pixel regions corresponds to the shielding unit
S1 of the mask 140, and the overcoat layer 126 in the Band W
sub-pixel regions corresponds to the semi-transmissive unit
S2 of the mask 140.

[0056] Referring to FIG. 4D, a pixel contact hole 120 is
formed by etching using the overcoat layer 126 as the mask
140.

[0057] Particularly, the organic protection layer 118 that is
exposed by the overcoat layer 126 and corresponds to the
transmissive unit S3 of the mask 140 is patterned by etching
using the overcoat layer 126 as a mask to form the pixel
contact hole 120. Accordingly, the pixel contact hole 120
exposes the drain electrode 110 of the driving thin film tran-
sistor of each sub-pixel region.

[0058] Referring to FI1G. 4E, portions of the overcoat layer
126 in the B and W sub-pixel regions formed on the substrate
100 provided with the pixel contact hole 120 are selectively
removed.

[0059] Particularly, the overcoat layer 126 formed on the
substrate 100 provided with the pixel contact hole 120 is
processed via an O, plasma ashing process. The portions of
the overcoat layer 126, which are disposed in the B and W
sub-pixel regions and have the first thickness, are removed,
and the portions of the overcoat layer 126, which are disposed
in the R and G sub-pixel regions and have the second thick-
ness greater than the first thickness are thinned by the ashing
process. Accordingly, the overcoat layer 126 1s formed on the
R and G sub-pixel regions except for the B and W sub-pixel
regions.

[0060] Referring to FIG. 4F, the first electrode 122 is
formed on the substrate 100 provided with the overcoat layer
126.

[0061] Particularly, a transparent metallic material such as
a transparent conductive oxide (TCO), indium tin oxide
(ITO), or indium zinc oxide (IZO) is formed on the substrate
100 provided with the overcoat layer 126 by deposition such
as sputtering. Then, the transparent metallic material is pat-
terned by photolithography and etching processes to form the
first electrode 122.

[0062] Referring to FIG. 4G, a bank insulating layer 130
having a bank hole 132 is formed on the substrate 100 pro-
vided with the first electrode 122.

[0063] Particularly, the bank insulating layer 130 formed of
an organic insulating material such as photoacryl is coated
over the entire surface of the substrate 100 provided with the
first electrode 122. Then, the bank insulating layer 130 is
patterned by photolithography and etching processes to form
the bank insulating layer 130 having a bank hole 132 through
which the first electrode 122 is exposed.

[0064] Referring to FIG. 4H, an organic common layer 134
is formed on the substrate 100 provided with the bank insu-
lating layer 136, and a second electrode 136 is formed on the
organic common layer 134.

[0065] Particularly, an organic common layer 134 includ-
ing a hole injection layer (HIL), a hole transport layer (HTL),
an emitting layer (EML), an electron transport layer (ETL),
and an electron injection layer (EIL) is formed on the first
electrode 122. Then, aluminum (Al) and silver (Ag) are
deposited on the organic common layer 134 to form the
second electrode 136.
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[0066] FIG. 5 is a cross-sectional view of an organic light
emitting display panel according to a second embodiment of
the present invention.

[0067] As compared to the organic light emitting display
panel shown in FIG. 2, the organic light emitting display
panel shown in FIG. 5 includes the same constituent elements
except that a buffer layer 148 is further formed. Thus, a
detailed description of the same constituent elements will be
omitted hereinafter.

[0068] If the overcoat layer 126 is not formed in the B and
W sub-pixel regions, the buffer layer 148 is formed over the
entire surface of the substrate 100 provided with the overcoat
layer 126 in order to prevent the B color filter 124B from
directly contacting the first electrode 122. That is, the buffer
layer 148 is formed between the overcoat layer 126, which is
formed in the R and G sub-pixel regions, and the first elec-
trode 122 of the organic light emitting cell, between the B
color filter 124B of the B sub-pixel region and the first elec-
trode 122 of the organic light emitting cell, and between the
protection layer 118 of the W sub-pixel region and the first
electrode 122 of the organic light emitting cell. In this regard,
the buffer layer 148 is formed of an inorganic insulating
material such as SiN, or SiO, which does not influence trans-
mittance due to being thinner than the overcoat layer 126.
[0069] FIG. 6 is a cross-sectional view of an organic light
emitting display panel according to a third embodiment of the
present invention.

[0070] As compared to the organic light emitting display
panel shown in FIG. 2, the organic light emitting display
panel shown in FIG. 6 includes the same constituent elements
except that the overcoat layer 126 has different regional thick-
nesses. Thus, a detailed description of the same constituent
elements will be omitted hereinafter.

[0071] Inthe overcoat layer 126 shown in FIG. 6, the thick-
ness of overcoat layer 126 in the B and W sub-pixel regions is
different from that in the R and G sub-pixel regions. That is,
a thickness H2 of the overcoat layer 126 formed in the B and
W sub-pixel regions is less than a thickness H1 of the overcoat
layer 126 formed in the R and G sub-pixel regions. In this
regard, since the thickness of the overcoat layer 126 reducing
transmittance in the B sub-pixel region is relatively thin,
decrease in efficiency of the B and W sub-pixel regions may
be prevented.

[0072] As such, since the overcoat layer 126 formed in the
B and W sub-pixel regions is thinner than the overcoat layer
126 formed in the R and G sub-pixel regions, panel efficiency
is increased. In addition, as current density is reduced, the
lifespan of the panel is increased.

[0073] The overcoat layer 126 of the organic light emitting
display panel shown in FIG. 6 may be formed using the
process illustrated with reference to FIGS. 4C and 4D in
which the asking process illustrated in FIG. 4E is not per-
formed.

[0074] The organic light emitting display panel according
to the present invention may have improved efficiency and
lifespan by forming the overcoat layer such that a thickness of
the overcoat layer in B and W sub-pixel regions is less than
that of the overcoat in the other sub-pixel regions or by selec-
tively removing the overcoat layer in the B and W sub-pixel
regions.

[0075] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention without departing from the spiritor scope of
the inventions. Thus, it is intended that the present invention
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covers the modifications and variations of this invention pro-
vided they come within the scope of the appended claims and
their equivalents.

1-11. (canceled)

12. An organic light emitting display panel comprising:

a substrate having red, green, blue, and white sub-pixel
regions;

red, green, and blue color filters respectively disposed in
the red, green, and blue sub-pixel regions;

an overcoat layer disposed in the at least two sub-pixel
regions of the red, green, and blue sub-pixel regions;

organic emitting cells respectively disposed in the red,
green, blue, and white sub-pixel regions.

13. The organic light emitting display panel of claim 12,

wherein:

the organic emitting cells in the red and green sub-pixel
regions are disposed on the overcoat layer;

the organic emitting cell in the blue sub-pixel region is
disposed on the blue color filter; and

the organic emitting cell in the white sub-pixel region is
disposed on a protection layer to cover a thin film tran-
sistor disposed on the substrate.

14. The organic light emitting display panel of claim 13,

further comprising:

a first electrode that directly contacts the blue color filter
and that indirectly contacts the red and green color fil-
ters, the overcoat layer disposed between the first elec-
trode and the red and green color filters.

15. The organic light emitting display panel of claim 12,
further comprising a buffer layer disposed between the over-
coat layer and each of the organic emitting cells in the red and
green sub-pixel regions, between the blue color filter and the
organic emitting cell in the blue sub-pixel region, and
between the protection layer and the organic emitting cell in
the white sub-pixel region,

wherein the buffer layer is composed of an inorganic insu-
lating material comprising SiNX or SiOx.

16. The organic light emitting display panel of claim 12,

wherein:

athickness of the overcoat layer in the at least one sub-pixel
region of the red, green, and blue sub-pixel regions is
different from a thickness of the overcoat layer in the
other sub-pixel region of the red, green, and blue sub-
pixel regions.

17. The organic light emitting display panel of claim 16,

wherein:

the overcoat layer in the red, green, and blue sub-pixel
regions is disposed in the red, green, and blue color
filters such that the thickness of the overcoat layer in the
red and green sub-pixel regions is greater than the thick-
ness of the overcoat layer in the blue and white sub-pixel
regions; and

the overcoat layer in the white sub-pixel region is disposed
on a protection layer to cover a thin film transistor dis-
posed on the substrate.

18. A method of manufacturing an organic light emitting

display panel, the method comprising:

forming a substrate having red, green, blue, and white
sub-pixel regions;

forming red, green, and blue color filters respectively in the
red, green, and blue sub-pixel regions;

forming an overcoat layer in the at least two sub-pixel
regions of the red, green, and blue sub-pixel regions; and
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forming organic emitting cells respectively in the red,

green, blue, and white sub-pixel regions.

19. The method of claim 18, wherein:

the organic emitting cells in the red and green sub-pixel

regions are disposed on the overcoat layer;

the organic emitting cell in the blue sub-pixel region is

disposed on the blue color filter; and

the organic emitting cell in the white sub-pixel region is

disposed on a protection layer to cover a thin film tran-
sistor disposed on the substrate.

20. The method of claim 18, further comprising forming a
buffer layer between the overcoat layer and each of the
organic emitting cells in the red and green sub-pixel regions
except for in the blue and white sub-pixel regions, between
the blue color filter and the organic emitting cell in the blue
sub-pixel region, and between the protection layer and the
organic emitting cell in the white sub-pixel region,

wherein the buffer layer is composed of an inorganic insu-

lating material comprising SiNX or SiOx.

21. The method of claim 18, wherein the forming of the
overcoat layer in the at least two sub-pixel regions of the red,
green, and blue sub-pixel regions comprises:

forming an organic layer over the entire surface of the

substrate provided with the red, green, and blue color
filters;

forming the overcoatlayer in the red, green. blue, and white

sub-pixel regions by patterning the organic layer using a
mask including a shielding unit corresponding to the red
and green sub-pixel regions, a semi-transmissive unit
corresponding to the blue and white sub-pixel regions,
and a transmissive unit corresponding to a contact hole
of the thin film transistor; and
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removing portions of the overcoat layer in the blue and
white sub-pixel regions.

22. The method of claim 18, wherein a thickness of the
overcoat layer in the at least one sub-pixel region of the red,
green, and blue sub-pixel regions is different from than a
thickness of the overcoat layer in the other sub-pixel region of
the red, green, and blue sub-pixel regions.

23. The method of claim 22, wherein:

the overcoat layer in the red, green, and blue sub-pixel
regions are disposed on the red, green, and blue color
filters such that the thickness of the overcoat layer in the
red and green sub-pixel regions is greater than the thick-
ness of the overcoat layer in the blue and white sub-pixel
regions; and

the overcoat layer in the white sub-pixel region is disposed
on a protection layer to cover a thin film transistor dis-
posed on the substrate.

24. The method of claim 22, wherein the forming the
overcoat layer in the at least two sub-pixel regions of the red,
green, and blue sub-pixel regions comprises:

forming an organic insulating material over the entire sur-
face of the substrate provided with the red, green, and
blue color filters; and

forming the overcoat layer by patterning the organic insu-
lating material using a mask including a shielding unit
corresponding to the red and green sub-pixel regions, a
semi-transmissive unit corresponding to the blue and
white sub-pixel regions, and a transmissive unit corre-
sponding to a contact hole of the thin film transistor.
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