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Description
BACKGROUND
1. Field

[0001] The present disclosure relates to an organic
light-emitting display device, and more particularly, to an
organic light-emitting display device including color fil-
ters.

2. Description of the Related Art

[0002] An organic light-emitting display device may in-
clude a plurality of pixels, and each of the pixels may
include a first electrode, a second electrode, and an or-
ganic light-emitting layer disposed between the first elec-
trode and the second electrode. The organic light-emit-
ting layer may emit light at a brightness level correspond-
ing to an electric current flowing between the first elec-
trode and the second electrode. The organic light-emit-
ting display device may display a desired image by con-
trolling the electric current flowing between the first elec-
trode and the second electrode.

[0003] The first electrodes of the pixels may be sepa-
rate from each other, and a signal corresponding to a
gray level of each pixel may be transmitted to each first
electrode. The second electrodes of the pixels may be
integrated as a common electrode, and a common signal
may be transmitted to the common electrode. The first
electrode, the second electrode and the organic light-
emitting layer may function as a diode, the first electrode
may function as an anode, and the second electrode may
function as a cathode.

[0004] Theorganiclight-emitting layerincludedineach
of the pixels may emit light of a different color according
to the type of the pixel or may emit light of the same color.
In a case where the organic light-emitting layer included
in each of the pixels emits light of a different color ac-
cording to the type of the pixel, the organic light-emitting
layer included in each of the pixels may emit light of one
of red, green and blue, but the present invention is not
limited thereto. In a case where the organic light-emitting
layerincluded in each of the pixels emits light of the same
color, the organiclight-emitting layer may emit white light,
butthe presentinvention is notlimited thereto. Inthe case
where the organic light-emitting layer included in each of
the pixels emits light of the same color, the organic light-
emitting display device may further include color filters
for displaying various colors. Each of the color filters may
be placed on the path of light emitted from the organic
light-emitting layer so as to control the color of light emit-
ted from each of the pixels.

SUMMARY

[0005] Aspects of the present invention provide an or-
ganic light-emitting display device having improved lumi-
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nance.
[0006] Aspects of the present invention also provide
an organic light-emitting display device having improved
luminance and a reduced reduction in chroma.

[0007] However, aspects of the present invention are
not restricted to the one set forth herein. The above and
other aspects of the present invention will become more
apparent to one of ordinary skill in the art to which the
presentinvention pertains by referencing the detailed de-
scription of embodiments given below.

[0008] One aspect of the present invention provides
an organic light-emitting display device comprising first
through third pixels, wherein each of the first through third
pixels comprises a first electrode, a second electrode
which faces the first electrode, an organic light-emitting
layer which is disposed between the first electrode and
the second electrode and one of first through third color
filters which are disposed on the second electrode,
wherein the first pixel comprises the first color filter, the
second pixel comprises the second color filter, and the
third pixel comprises the third color filter, wherein the first
through third color filters comprise first through third color
filter materials which transmit light of different wave-
lengths, respectively, and the third pixel comprises a first
transmitting region in which the third color filter material
is not disposed.

[0009] Another aspect of the present invention pro-
vides An organic light-emitting display device comprising
first through third pixels, wherein each of the first through
third pixels comprises a first electrode, a second elec-
trode which faces the first electrode, an organic light-
emitting layer which is disposed between the first elec-
trode and the second electrode and one of first through
third color filters which are disposed on the organic light-
emitting layer, wherein the first pixel comprises the first
color filter, the second pixel comprises the second color
filter, and the third pixel comprises the third color filter,
wherein the third color filter comprises a first region and
a second region having higher light transmittance than
the first region.

[0010] Still another aspect of the presentinvention pro-
vides an organic light-emitting display device comprising
a plurality of first pixels, a plurality of second pixels and
a plurality of third pixels, wherein each of the first through
third pixels comprises a first electrode, a second elec-
trode which faces the first electrode, an organic light-
emitting layer which is disposed between the first elec-
trode and the second electrode; and one of first through
third color filters which are disposed on the organic light-
emitting layer, wherein each of the first pixels comprises
the first color filter, each of the second pixels comprises
the second color filter, and each of the third pixels com-
prises the third color filter, wherein the light transmittance
of the third color filter included in one of the third pixels
is different from the light transmittance of the third color
filter included in another third pixel which is adjacent to
the one third pixel.

[0011] Yetanother aspect of the invention provides an
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organic light-emitting display device comprising first
through third pixels, wherein each of the first through third
pixels comprises: a first electrode; a second electrode;
and an organic light-emitting layer disposed between the
first electrode and the second electrode, wherein the first
pixel comprises a first color filter material disposed over
the second electrode of the first pixel and configured to
transmit light having a first wavelength, wherein the sec-
ond pixel comprises a second color filter material dis-
posed over the second electrode of the second pixel and
configured to transmit light having a second wavelength
different from the first wavelength, wherein the third pixel
comprises a third color filter material disposed over the
second electrode of the third pixel and configured to
transmit light having a third wavelength different from the
first and second wavelengths, wherein the third pixel
comprises a first transmitting region in which the third
color filter material is not disposed and which is config-
ured to allow a substantial amount of light emitted from
the organic light-emitting layer of the third pixel to transmit
therethrough.

[0012] A further aspect of the invention provides an
organic light-emitting display device comprising first
through third pixels, wherein each of the first through third
pixels comprises: a first electrode; a second electrode;
and an organic light-emitting layer disposed between the
first electrode and the second electrode, wherein the first
pixel comprises a first color filter disposed over the or-
ganic light-emitting layer of the first pixel, the second pixel
comprises a second color filter disposed over the organic
light-emitting layer of the second pixel, and the third pixel
comprises a third color filter disposed over the organic
light-emitting layer of the third pixel, wherein the third
color filter comprises a first region and a second region
having light transmittance higher than that of the first re-
gion.

[0013] Another aspect of the invention provides an or-
ganic light-emitting display device comprising a plurality
of first pixels, a plurality of second pixels and a plurality
of third pixels, wherein each of the first through third pixels
comprises: a first electrode; a second electrode; and an
organic light-emitting layer which is disposed between
the first electrode and the second electrode, wherein
each of the first pixels comprises a first color filter dis-
posed over the organic light-emitting layer thereof, each
of the second pixels comprises a second color filter dis-
posed over the organic light-emitting layer thereof, and
each of the third pixels comprises a third color filter dis-
posed over the organic light-emitting layer thereof,
wherein the third color filter included in a first one of the
third pixels has a light transmittance different from that
of the third color filter included in a second one of third
pixels which is adjacent to the first one of the third pixels.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] The above and other aspects and features of
the present invention will become more apparent by de-

10

15

20

25

30

35

40

45

50

55

scribing in detail exemplary embodiments thereof with
reference to the attached drawings, in which:

FIG. 1 is a cross-sectional view of an organic light-
emitting display device according to an embodiment
of the present invention;

FIG. 2 is a plan view of first, second and third color
filters according to an embodiment of the present
invention;

FIG. 3 is a plan view of first, second and third color
filters according to another embodiment of the
present invention;

FIG. 4 is a plan view of first, second and third color
filters according to another embodiment of the
present invention;

FIG. 5 is a plan view of first, second and third color
filters according to another embodiment of the
present invention;

FIG. 6 is a plan view of first, second and third color
filters according to another embodiment of the
present invention;

FIG. 7 is a plan view of first, second and third color
filters according to another embodiment of the
present invention;

FIG. 8 is a plan view of first, second and third color
filters according to another embodiment of the
present invention;

FIG. 9 is a plan view of first, second and third color
filters according to another embodiment of the
present invention;

FIG. 10 is a plan view of first, second and third color
filters according to another embodiment of the
present invention;

FIG. 11 is a plan view of first, second and third color
filters according to another embodiment of the
present invention;

FIG. 12 is a cross-sectional view of a third color filter
taken along the line XII-XII of FIG. 11;

FIG. 13 is a plan view of first, second and third color
filters according to another embodiment of the
present invention;

FIG. 14 is a plan view of first, second and third color
filters according to another embodiment of the
present invention;

FIG. 15 is a cross-sectional view of a third color filter
according to another embodiment of the present in-
vention;

FIG. 16 is a plan view of an organic light-emitting
display device according to another embodiment of
the present invention; and

FIG. 17 is a plan view of first, second and third color
filters disposed in a region B of FIG. 16.

DETAILED DESCRIPTION OF EMBODIMENTS

[0015] Advantages and features of the present inven-
tion and methods of accomplishing the same may be
understood more readily by reference to the following
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detailed description of preferred embodiments and the
accompanying drawings. It will be understood that when
an element or layer is referred to as being "on," or "con-
nected to" another element or layer, it can be directly on
or connected 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" or "directly
connected to" another element or layer, there are no in-
tervening elements or layers present. As used herein,
the term "and/or" includes any and all combinations of
one or more of the associated listed items.

[0016] It will be understood that, although the terms
first, second, etc. may be used herein to describe various
elements, these elements should not be limited by these
terms. These terms are only used to distinguish one el-
ement from another element. Thus, for example, a first
element, a first component or a first section discussed
below could be termed a second element, a second com-
ponent or a second section without departing from the
teachings of the present invention.

[0017] Hereinafter, embodiments of the presentinven-
tion will be described with reference to the attached draw-
ings.

[0018] FIG. 1 is a cross-sectional view of an organic

light-emitting display device 100 according to an embod-
iment of the present invention. Referring to FIG. 1, the
organic light-emitting display device 100 includes first
through third pixels P1 through P3. The first through third
pixels P1 through P3 may emit light of different colors,
and their emission luminance may be controlled inde-
pendently. Each of the first through third pixels P1
through P3 includes a first electrode 30, an organic light-
emitting layer 40, and a second electrode 50. The first
pixel P1 includes a first window or color filter 60 through
which light emitted from the organic light-emitting layer
40 of the first pixel P1 transmits, the second pixel P2
includes a second window or color filter 70 through which
light emitted from the organic light-emitting layer 40 of
the second pixel P2 transmits, and the third pixel P3 in-
cludes a third window or color filter 80 through which light
emitted from the organic light-emitting layer 40 of the
third pixel P3 transmits.

[0019] The first electrodes 30 respectively included in
the first through third pixels P1 through P3 may be sep-
arated from each other. Although not shown in the draw-
ing, each of the first electrodes 30 may be connected to
a thin-film transistor (TFT) disposed in a first substrate
10, and the TFT may control the emission luminance of
the organic light-emitting layer 40 by controlling a signal
transmitted to each of the first electrodes 30. The first
electrodes 30 may be formed of a reflective conductive
material. In an example, the first electrodes 30 may have
a structure composed of, but not limited to, silver (Ag)/in-
dium tin oxide (ITO), ITO/Ag/ITO, molybdenum
(Mo)/ITO, aluminum (Al)/ITO, or titanium (Ti)/ITO. The
firstelectrodes 30 formed of the reflective conductive ma-
terial may reflect light generated from the organic light-
emitting layer 40.
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[0020] The organic light-emitting layer 40 may be dis-
posed on the first electrodes 30. The organic light-emit-
ting layer 40 may emit light at a brightness level corre-
sponding to an electric current flowing therethrough. The
organic light-emitting layer 40 included in the first pixel
P1, the organic light-emitting layer 40 included in the sec-
ond pixel P2, and the organic light-emitting layer 40 in-
cluded in the third pixel P3 may all emit light of the same
color. In an example, the organic light-emitting layer 40
may emit white light, but the present invention is not lim-
ited thereto. The organic light-emitting layer 40 included
in the first through third pixels P1 through P3 may be
formed as a single layer, but the present invention is not
limited thereto. In embodiments, the organic light-emit-
ting layers 40 of the first, second and third pixels P1, P2
and P3 are connected to each other.

[0021] The second electrode 50 may be disposed on
the organic light-emitting layer 40. The organic light-emit-
ting layer 40 may be disposed between the second elec-
trode 50 and the first electrodes 30. The second electrode
50 included in the first through third pixels P1 through P3
may be formed as a single piece, but the present inven-
tion is not limited thereto. In embodiments, the second
electrodes of the first, second and third pixels P1, P2 and
P3 are electrically connected to each other. The second
electrode 50 may be formed of an optically transparent
or semi-transparent conductive material. In an example,
the second electrode 50 may be formed of, but not limited
to, ITO, indium zinc oxide (1Z0), a compound of magne-
sium (Mg) and Ag, a compound of calcium (Ca) and Ag,
or a compound of lithium (Li) and A1. Light generated
from the organic light-emitting layer 40 may pass through
the second electrode 50.

[0022] The first, second and third windows or color fil-
ters 60, 70 and 80 may be disposed above the second
electrode 50. Each of the first, second and third color
filters 60, 70 and 80 may include a color filter material
that transmits light of a certain wavelength among light
generated from the organic light-emitting layer 40, there-
by determining a color of a corresponding one of the first
through third pixels P1 through P3. The color of light hav-
ing a wavelength transmitted by the color filter material
of each of the first, second and third color filters 60, 70
and 80 may be the color of the color filter material of each
of the first, second and third color filters 60, 70 and 80.
A wavelength of light transmitted by the color filter ma-
terial of the first color filter 60 may be longer than a wave-
length of light transmitted by the color filter material of
the second color filter 70, and the wavelength of the light
transmitted by the color filter material of the second color
filter 70 may be longer than a wavelength of light trans-
mitted by the color filter material of the third color filter
80. In an example, the color filter material of the first color
filter 60 may be, but is not limited to, a red color filter
material, the color filter material of the second color filter
70 may be, but is not limited to, a green color filter ma-
terial, and the color filter material of the third color filter
80 may be, but is not limited to, a blue color filter material.
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In embodiments, the first, second and third color filters
60, 70 and 80 may include first through third color filter
materials which transmit light of different wavelengths,
respectively.

[0023] InFIG. 1, the first, second and third color filters
60, 70 and 80 are disposed above the second electrode
50. However, the present invention is not limited thereto.
Although not shown in the drawing, according to some
embodiments, the first, second and third color filters 60,
70and 80 may also be disposed under the first electrodes
30. When the first, second and third color filters 60, 70
and 80 are disposed under the first electrodes 30, the
first electrodes 30 may be formed of a transparent or
semi-transparent conductive material, and the second
electrode 50 may be formed of a reflective conductive
material.

[0024] The first, second and third windows or color fil-
ters 60, 70 and 80 will now be described in more detail
with reference to FIG. 2. FIG. 2 is a plan view of the first,
second and third color filters 60, 70 and 80 according to
an embodiment of the present invention. Referring to
FIG. 2, the third window or color filter 80 includes a first
filter region R1 and a first transmitting region R2. The
third color filter material may be disposed in the first filter
region R1. Light of a certain wavelength only may trans-
mit through the first filter region R1. In an example, light
of a wavelength corresponding to blue may transmit
through the first filter region R1. The luminance of light
transmitting through the first filter region R1 is reduced.
The third color filter material may not be disposed in the
first transmitting region R2. Light in the entire visible
wavelength range may transmit through the first trans-
mitting region R2. Therefore, the luminance of light trans-
mitting through the first transmitting region R2 is not re-
duced. When the third color filter 80 includes the first
transmitting region R2, part of light generated from the
organic light-emitting layer 40 included in the third pixel
P3 may be transmitted to the outside of the organic light-
emitting display device 100 through the first transmitting
region R2 without color-filtering and luminance reduction.
Therefore, the luminance of the organic light-emitting dis-
play device 100 can be improved. In embodiments, the
first transmitting region R2 may be surrounded by the
first filter region R1.

[0025] Thefirstwindow or color filter 60 and the second
window or color filter 70 may not include a transmitting
region. In the illustrated embodiment, the first color filter
material may be disposed in the entire region of the first
window or color filter 60, and the second color filter ma-
terial may be disposed in the entire region of the second
window or color filter 70. Human perception may be more
sensitive to changes in a color corresponding to a low-
frequency region of light than changes in a color corre-
sponding to a high-frequency region of light. Therefore,
a reduction in chroma perceived by the human eye may
be smaller when a region displaying a high-frequency
color is reduced than when a region displaying a low-
frequency color is reduced. Hence, the first transmitting
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region R2 is formed in the third color filter 80 which trans-
mits relatively higher-frequency light than the first color
filter 60 and the second color filter 70 may reduce dete-
rioration or reduction in the chroma of the organic light-
emitting display device 100. Since the organic light-emit-
ting display device 100 according to the current embod-
imentincludes the first color filter 60 and the second color
filter 70 which do not have a transmitting region and the
third color filter 80 which has the first transmitting region
R2, areduction in the chroma of the organic light-emitting
display device 100 can be reduced while the luminance
of the organic light-emitting display device 100 is im-
proved.

[0026] In an example of an organic light emitting dis-
play device in which an organic light-emitting layer in-
cluded in each pixel emits light of the same color, in order
to increase the luminance of an organic light-emitting dis-
play device, no color filter material may be disposed in
some of the pixels. In this case, the luminance of the
organic light-emitting display device may be improved,
butthe chroma ofthe organic light-emitting display device
may be reduced.

[0027] Referring back to FIG. 1, the organic light-emit-
ting display device 100 may further include the first sub-
strate 10, a pixel defining layer 20, and a second sub-
strate 90. The first substrate 10 may be disposed under
the first electrodes 30. The first substrate 10 may be
plate-shaped and support other elements of the organic
light-emitting display device 100. The first substrate 10
may be formed of an insulating material such as, but not
limited to, glass, polyethylene terephthalate (PET), poly-
carbonate (PC), polyethersulfone (PES), polyimide (PI)
or polymethylmethacrylate (PMMA). According to some
embodiments, the first substrate 10 may also be formed
of a flexible material.

[0028] The pixel defining layer 20 may be disposed on
the first substrate 10. The pixel defining layer 20 may
define respective regions of the first through third pixels
P1 through P3. The pixel defining layer 20 may include
a plurality of openings, and the respective regions of the
first through third pixels P1 through P3 may be defined
by the openings formed in the pixel defining layer 20.
[0029] The second substrate 90 may be disposed on
the second electrode 50. The second substrate 90 may
support the first, second and third color filters 60, 70 and
80. In FIG. 1, the first, second and third color filters 60,
70 and 80 are disposed on a bottom surface of the second
substrate 90. However, the present invention is not lim-
ited thereto, and the first, second and third color filters
60, 70 and 80 may also be disposed on a top surface of
the second substrate 90. The second substrate 90 may
be formed of an optically transparent material such as,
but not limited to, PET, PC, PES, Pl or PMMA.

[0030] Another embodiment of the present invention
will now be described with reference to FIG. 3. FIG. 3 is
a plan view of first, second and third windows or color
filters 60, 71 and 80 according to another embodiment
of the present invention. In the current embodiment of
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the present invention, the first, second and third color
filters 60, 70 and 80 of FIG. 1 may be replaced by the
first, second and third color filters 60, 71 and 80 of FIG. 3.
[0031] Referring to FIG. 3, the second window or color
filter 71 may include a second filter region R3 and a sec-
ond transmitting region R4. A second color filter material
may be disposed in the second filter region R3. Light of
a certain wavelength only may transmit through the sec-
ond filter region R3. In an example, light of a wavelength
corresponding to green may transmit through the second
filter region R3. The luminance of light transmitting
through the second filter region R3 is reduced. The sec-
ond color filter material may not be disposed in the sec-
ond transmitting region R4. Light in the entire visible
wavelength range may transmit through the second
transmitting region R4. Therefore, the luminance of light
transmitting through the second transmitting region R4
may not be reduced. When the second color filter 71 in-
cludes the second transmitting region R4, part of light
generated from an organic light-emitting layer 40 includ-
ed in a second pixel P2 may be transmitted to the outside
of an organic light-emitting display device through the
second transmitting region R4 without color-filtering and
luminance reduction. Therefore, the luminance of the or-
ganic light-emitting display device can be improved. In
embodiments, the second transmitting region R4 may be
surrounded by the second filter region R3.

[0032] The first window color filter 60 may not include
a transmitting region. In the illustrated embodiment, the
first color filter material may be disposed in the entire
region of the first window or color filter 60. When the
second transmitting region R4 and the first transmitting
region R2 are formed in the second color filter 71 and
the third color filter 80 which transmit relatively higher-
frequency light than the first color filter 60, deterioration
or reduction in the chroma of the organic light-emitting
display device can be reduced while the luminance of
the organic light-emitting display device is improved.
[0033] The area of the second transmitting region R4
may be smaller than that of the first transmitting region
R2. When the area of the second transmitting region R4
is smaller than that of the first transmitting region R2, a
reduction of the second filter region R3 due to the forma-
tion of the second transmitting region R4 may be smaller
than a reduction of the first filter region R1 due to the
formation of the first transmitting region R2. This can re-
duce a reduction in the chroma of the organic light-emit-
ting display device while improving the luminance of the
organic light-emitting display device.

[0034] A ratio of the area of the second transmitting
region R4 to the area of the second window or color filter
71 may be smaller than a ratio of the area of the first
transmitting region R2 to the area of the third window or
color filter 80. When the ratio of the area of the second
transmitting region R4 to the area of the second color
filter 71 is smaller than the ratio of the area of the first
transmitting region R2 to the area of the third color filter
80, the formation of the second transmitting region R4 in
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the second color filter 71 may resultin a smaller reduction
of the second filter region R3 in the second color filter 71
than a reduction of the first filter region R1 in the third
color filter 80 due to the formation of the first transmitting
region R2 in the their color filter 80. This can reduce a
reduction in the chroma of the organic light-emitting dis-
play device while improving the luminance of the organic
light-emitting display device. In embodiments, a ratio of
the area of the second transmitting region R4 to the area
of the second filter region R3 may be smaller than a ratio
of the area of the first transmitting region R2 to the area
of the first filter region R1.

[0035] Other elements are substantially the same as
those of FIGS. 1 and 2 identified by the same reference
characters, and thus a detailed description thereof will
be omitted.

[0036] Another embodiment of the present invention
will now be described with reference to FIG. 4. FIG. 4 is
a plan view of first, second and third windows or color
filters 61, 71 and 80 according to another embodiment
of the present invention. In the current embodiment of
the present invention, the first, second and third color
filters 60, 70 and 80 of FIG. 1 may be replaced by the
first, second and third color filters 61, 71 and 80 of FIG. 4.
[0037] ReferringtoFIG.4, the firstwindow or colorfilter
61 may include a third filter region R5 and a third trans-
mitting region R6. A first color filter material may be dis-
posed in the third filter region R5. Light of a certain wave-
length only may transmit through the third filter region
R5. In an example, light of a wavelength corresponding
to red may transmit through the third filter region R5. The
luminance of light transmitting through the third filter re-
gion R5 is reduced. The first color filter material may not
be disposed in the third transmitting region R6. Light in
the entire visible wavelength range may transmit through
the third transmitting region R6. Therefore, the luminance
of light transmitting through the third transmitting region
R6 may not be reduced. When the first color filter 61
includes the third transmitting region R6, part of light gen-
erated from an organic light-emitting layer 40 included in
a first pixel P1 may be transmitted to the outside of an
organic light-emitting display device through the third
transmitting region R6 without color-filtering and lumi-
nance reduction. Therefore, the luminance of the organic
light-emitting display device can be improved. The third
transmitting region R6 may be surrounded by the third
filter region R5.

[0038] The area of the third transmitting region R6 may
be smaller than that of the second transmitting region
R4. When the area of the third transmitting region R6 is
smaller than that of the second transmitting region R4, a
reduction of the third filter region R5 due to the formation
of the third transmitting region R6 may be smaller than
a reduction of the second filter region R3 due to the for-
mation of the second transmitting region R4. This can
reduce a reduction in the chroma of the organic light-
emitting display device while improving the luminance of
the organic light-emitting display device.
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[0039] Aratio of the area of the third transmitting region
R6 to the area of the first window or color filter 61 may
be smaller than a ratio of the area of the second trans-
mitting region R4 to the area of the second window or
colorfilter 71. When the ratio of the area of the third trans-
mitting region R6 to the area of the first color filter 61 is
smaller than the ratio of the area of the second transmit-
ting region R4 to the area of the second color filter 71,
the formation of the third transmitting region R6 in the
first color filter 61 may result in a smaller reduction of the
third filter region R5 in the first color filter 61 than a re-
duction of the second filter region R3 in the second color
filter 71 due to the formation of the second transmitting
region R4 in the second color filter 71. This can reduce
a reduction in the chroma of the organic light-emitting
display device while improving the luminance of the or-
ganic light-emitting display device. In embodiments, a
ratio of the area of the third transmitting region R6 to the
area of the third filter region R5 may be smaller than a
ratio of the area of the second transmitting region R4 to
the area of the second filter region R3.

[0040] Other elements are substantially the same as
those of FIGS. 1 through 3 identified by the same refer-
ence characters, and thus a detailed description thereof
will be omitted.

[0041] Another embodiment of the present invention
will now be described with reference to FIG. 5. FIG. 5 is
a plan view of first, second and third windows or color
filters 60, 70 and 81 according to another embodiment
of the present invention. In the current embodiment of
the presentinvention, the first, second and third windows
or color filters 60, 70 and 80 of FIG. 1 may be replaced
by the first, second and third color filters 60, 70 and 81
of FIG. 5.

[0042] Referring to FIG. 5, the third window or color
filter 81 may include a first filter region R1a and a first
transmitting region R2a. A third color filter material may
be disposed in the first filter region R1 but may not be
disposed in the first transmitting region R2a. The first
transmitting region R2a may be disposed on the periph-
ery of the third window or color filter 81. The first trans-
mitting region R2a may be disposed along one side of
the third window or color filter 81. When the third color
filter 81 includes the first transmitting region R2a, part of
light generated from an organic light-emitting layer 40
included in a third pixel P3 may be transmitted to the
outside of an organic light-emitting display device
through the first transmitting region R2a without color-
filtering and luminance reduction. Therefore, the lumi-
nance of the organic light-emitting display device can be
improved. Since the first window or color filter 60 and the
second window or color filter 70 do not include a trans-
mitting region, and the first transmitting region R2a is
formed in the third window or color filter 81 which trans-
mits relatively higher-frequency light than the first color
filter 60 and the second color filter 70, a reduction in the
chroma of the organic light-emitting display device can
be reduced while the luminance of the organic light-emit-
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ting display device is improved.

[0043] Other elements are substantially the same as
those of FIGS. 1 and 2 identified by the same reference
characters, and thus a detailed description thereof will
be omitted.

[0044] Another embodiment of the present invention
will now be described with reference to FIG. 6. FIG. 6 is
a plan view of first, second and third color filters 60, 72
and 81 according to another embodiment of the present
invention. In the current embodiment of the present in-
vention, the first, second and third color filters 60, 70 and
80 of FIG. 1 may be replaced by the first, second and
third color filters 60, 72 and 81 of FIG. 6.

[0045] Referring to FIG. 6, the second color filter 72
may include a second filter region R3a and a second
transmitting region R4a. A second color filter material
may be disposed in the second filter region R3a but may
not be disposed in the second transmitting region R4a.
The second transmitting region R4a may be disposed on
the periphery of the second color filter 72. The second
transmitting region R4a may be disposed along one side
of the second color filter 72. When the second color filter
72 includes the second transmitting region R4a, part of
light generated from an organic light-emitting layer 40
included in a second pixel P2 may be transmitted to the
outside of an organic light-emitting display device
through the second transmitting region R4a without color-
filtering and luminance reduction. Therefore, the lumi-
nance of the organic light-emitting display device can be
improved. Since the first color filter 60 does not include
a transmitting region, and the second transmitting region
R4aisformed in the second color filter 72 which transmits
relatively higher-frequency light than the first color filter
60, a reduction in the chroma of the organic light-emitting
display device can be reduced while the luminance of
the organic light-emitting display device is improved.
[0046] The area of the second transmitting region R4a
may be smaller than that of a first transmitting region
R2a. When the area of the second transmitting region
R4a is smaller than that of the first transmitting region
R2a, a reduction of the second filter region R3a due to
the formation of the second transmitting region R4a may
be smaller than a reduction of a first filter region R1 a
due to the formation of the first transmitting region R2a.
This can reduce a reduction in the chroma of the organic
light-emitting display device while improving the lumi-
nance of the organic light-emitting display device.
[0047] A ratio of the area of the second transmitting
region R4a to the area of the second color filter 72 may
be smaller than a ratio of the area of the first transmitting
region R2a to the area of the third color filter 81. When
the ratio of the area of the second transmitting region
R4a to the area of the second color filter 72 is smaller
than the ratio of the area of the first transmitting region
R2a to the area of the third color filter 81, the formation
of the second transmitting region R4a in the second color
filter 72 may result in a smaller reduction of the second
filter region R3a in the second color filter 72 than a re-
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duction of the first filter region R1a in the third color filter
81 due to the formation of the first transmitting region
R2ain the third color filter 81. This can reduce a reduction
in the chroma of the organic light-emitting display device
while improving the luminance of the organic light-emit-
ting display device. In embodiments, a ratio of the area
of the second transmitting region R4a to the area of the
second filter region R3a may be smaller than a ratio of
the area of the first transmitting region R2a to the area
of the first filter region R1a.

[0048] Other elements are substantially the same as
those of FIGS. 1, 2 and 5 identified by the same reference
characters, and thus a detailed description thereof will
be omitted.

[0049] Another embodiment of the present invention
will now be described with reference to FIG. 7. FIG. 7 is
a plan view of first, second and third color filters 62, 72
and 81 according to another embodiment of the present
invention. In the current embodiment of the present in-
vention, the first, second and third color filters 60, 70 and
80 of FIG. 1 may be replaced by the first, second and
third color filters 62, 72 and 81 of FIG. 7.

[0050] Referring to FIG. 7, the first color filter 62 may
include a third filter region R5a and a third transmitting
region R6a. A first color filter material may be disposed
in the third filter region R5a but may not be disposed in
the third transmitting region R6a. The third transmitting
region R6a may be disposed on the periphery of the first
color filter 62. The third transmitting region R6a may be
disposed along one side of the first color filter 62. When
the firstcolorfilter 62 includes the third transmitting region
R6a, part of light generated from an organic light-emitting
layer 40 included in a first pixel P1 may be transmitted
to the outside of an organic light-emitting display device
through the third transmitting region R6a without color-
filtering and luminance reduction. Therefore, the lumi-
nance of the organic light-emitting display device can be
improved.

[0051] The area of the third transmitting region R6a
may be smaller than that of a second transmitting region
R4a. When the area of the third transmitting region R6a
is smallerthan that of the second transmitting region R4a,
a reduction of the third filter region R5a due to the for-
mation ofthe third transmitting region R6a may be smaller
than a reduction of a second filter region R3a due to the
formation of the second transmitting region R4a. This
can reduce a reduction in the chroma of the organic light-
emitting display device while improving the luminance of
the organic light-emitting display device.

[0052] Aratio of the area of the third transmitting region
R6a to the area of the first color filter 62 may be smaller
than a ratio of the area of the second transmitting region
R4a to the area of the second color filter 72. When the
ratio of the area of the third transmitting region R6a to
the area of the first color filter 62 is smaller than the ratio
of the area of the second transmitting region R4a to the
area of the second color filter 72, the formation of the
third transmitting region R6a in the first color filter 62 may

10

15

20

25

30

35

40

45

50

55

result in a smaller reduction of the third filter region R5a
in the first color filter 62 than a reduction of the second
filter region R3a in the second color filter 72 due to the
formation of the second transmitting region R4a in the
second color filter 72. This can reduce a reduction in the
chroma of the organic light-emitting display device while
improving the luminance of the organic light-emitting dis-
play device. In embodiments, a ratio of the area of the
third transmitting region R6a to the area of the third filter
region R5a may be smaller than a ratio of the area of the
second transmitting region R4a to the area of the second
filter region R3a.

[0053] Other elements are substantially the same as
those of FIGS. 1, 2, 5 and 6 identified by the same ref-
erence characters, and thus a detailed description there-
of will be omitted.

[0054] Another embodiment of the present invention
will now be described with reference to FIG. 8. FIG. 8 is
a plan view of first, second and third color filters 60, 70
and 82 according to another embodiment of the present
invention. In the current embodiment of the present in-
vention, the first, second and third color filters 60, 70 and
80 of FIG. 1 may be replaced by the first, second and
third color filters 60, 70 and 82 of FIG. 8.

[0055] Referring to FIG. 8, the third color filter 82 may
include a first filter region R1b and a first transmitting
region R2b. A third color filter material may be disposed
in the first filter region R1b but may not be disposed in
the first transmitting region R2b. The first transmitting
region R2b may be disposed on the periphery of the third
color filter 82. The first transmitting region R2b may sur-
round the first filter region R1b. When the third color filter
82 includes the first transmitting region R2b, part of light
generated from an organic light-emitting layer 40 includ-
ed in the third pixel P3 may be transmitted to the outside
of an organic light-emitting display device through the
first transmitting region R2b without color-filtering and
luminance reduction. Therefore, the luminance of the or-
ganic light-emitting display device can be improved.
Since the first color filter 60 and the second color filter
70 do notinclude a transmitting region, and the firsttrans-
mitting region R2b is formed in the third color filter 82
which transmits relatively higher-frequency light than the
first color filter 60 and the second color filter 70, a reduc-
tion in the chroma of the organic light-emitting display
device can be reduced while the luminance of the organic
light-emitting display device is improved.

[0056] Other elements are substantially the same as
those of FIGS. 1 and 2 identified by the same reference
characters, and thus a detailed description thereof will
be omitted.

[0057] Another embodiment of the present invention
will now be described with reference to FIG. 9. FIG. 9 is
a plan view of first, second and third color filters 60, 73
and 82 according to another embodiment of the present
invention. In the current embodiment of the present in-
vention, the first, second and third color filters 60, 70 and
80 of FIG. 1 may be replaced by the first, second and
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third color filters 60, 73 and 82 of FIG. 9.

[0058] Referring to FIG. 9, the second color filter 73
may include a second filter region R3b and a second
transmitting region R4b. A second color filter material
may be disposed in the second filter region R3b but may
not be disposed in the second transmitting region R4b.
The second transmitting region R4b may be disposed on
the periphery of the second color filter 73. The second
transmitting region R4b may surround the second filter
region R3b. When the second color filter 73 includes the
second transmitting region R4b, part of light generated
from an organic light-emitting layer 40 included in a sec-
ond pixel P2 may be transmitted to the outside of an
organic light-emitting display device through the second
transmitting region R4b. Therefore, the luminance of the
organic light-emitting display device can be improved
without color-filtering and luminance reduction. Since the
first color filter 60 does not include a transmitting region,
when the second transmitting region R4b is formed in
the second color filter 73 which transmits relatively high-
er-frequency light than the first color filter 60, a reduction
in the chroma of the organic light-emitting display device
can be reduced while the luminance of the organic light-
emitting display device is improved.

[0059] The area of the second transmitting region R4b
may be smaller than that of a first transmitting region
R2b. When the area of the second transmitting region
R4b is smaller than that of the first transmitting region
R2b, a reduction of the second filter region R3b due to
the formation of the second transmitting region R4b may
be smaller than a reduction of a first filter region R1b due
to the formation of the first transmitting region R2b. This
can reduce a reduction in the chroma of the organic light-
emitting display device while improving the luminance of
the organic light-emitting display device.

[0060] A ratio of the area of the second transmitting
region R4b to the area of the second color filter 73 may
be smaller than a ratio of the area of the first transmitting
region R2b to the area of the third color filter 82. When
the ratio of the area of the second transmitting region
R4b to the area of the second color filter 73 is smaller
than the ratio of the area of the first transmitting region
R2b to the area of the third color filter 82, the formation
of the second transmitting region R4b in the second color
filter 73 may result in a smaller reduction of the second
filter region R3b in the second color filter 73 than a re-
duction of the first filter region R1b in the third color filter
82 due to the formation of the first transmitting region
R2b in the third color filter 82. This can reduce a reduction
in the chroma of the organic light-emitting display device
while improving the luminance of the organic light-emit-
ting display device. In embodiments, a ratio of the area
of the second transmitting region R4b to the area of the
second filter region R3b may be smaller than a ratio of
the area of the first transmitting region R2b to the area
of the first filter region R1b.

[0061] Other elements are substantially the same as
those of FIGS. 1, 2 and 8 identified by the same reference
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characters, and thus a detailed description thereof will
be omitted.

[0062] Another embodiment of the present invention
will now be described with reference to FIG. 10. FIG. 10
is a plan view of first, second and third color filters 63, 73
and 82 according to another embodiment of the present
invention. In the current embodiment of the present in-
vention, the first, second and third color filters 60, 70 and
80 of FIG. 1 may be replaced by the first, second and
third color filters 63, 73 and 82 of FIG. 10.

[0063] Referring to FIG. 10, the first color filter 63 may
include a third filter region R5b and a third transmitting
region R6b. A first color filter material may be disposed
in the third filter region R5b but may not be disposed in
the third transmitting region R6b. The third transmitting
region R6b may be disposed on the periphery of the first
color filter 63. The third transmitting region R6b may sur-
round the third filter region R5b. When the first color filter
63 includes the third transmitting region R6b, part of light
generated from an organic light-emitting layer 40 includ-
ed in afirst pixel P1 may be transmitted to the outside of
an organic light-emitting display device through the third
transmitting region R6b without color-filtering and lumi-
nance reduction. Therefore, the luminance of the organic
light-emitting display device can be improved.

[0064] The area of the third transmitting region R6b
may be smaller than that of a second transmitting region
R4b. When the area of the third transmitting region R6b
is smaller than that of the second transmitting region R4b,
a reduction of the third filter region R5b due to the for-
mation of the third transmitting region R6b may be smaller
than a reduction of a second filter region R3b due to the
formation of the second transmitting region R4b. This
can reduce a reduction in the chroma of the organic light-
emitting display device while improving the luminance of
the organic light-emitting display device.

[0065] A ratioofthe area of the third transmitting region
R6b to the area of the first color filter 63 may be smaller
than a ratio of the area of the second transmitting region
R4b to the area of the second color filter 73. When the
ratio of the area of the third transmitting region R6b to
the area of the first color filter 63 is smaller than the ratio
of the area of the second transmitting region R4b to the
area of the second color filter 73, the formation of the
third transmitting region R6b in the first color filter 63 may
result in a smaller reduction of the third filter region R5b
in the first color filter 63 than a reduction of the second
filter region R3b in the second color filter 73 due to the
formation of the second transmitting region R4b in the
second color filter 73. This can reduce a reduction in the
chroma of the organic light-emitting display device while
improving the luminance of the organic light-emitting dis-
play device. In embodiments, a ratio of the area of the
third transmitting region R6b to the area of the third filter
region R5b may be smaller than a ratio of the area of the
second transmitting region R4b to the area of the second
filter region R3b.

[0066] Other elements are substantially the same as
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those of FIGS. 1, 2, 8 and 9 identified by the same ref-
erence characters, and thus a detailed description there-
of will be omitted.

[0067] Although not shown in the drawings, according
to some embodiments, respective shapes of first, second
and third color filters may be a combination of the shapes
illustrated in FIGS. 2 through 10. In an example, the third
color filter may be shaped like the third color filter 80 of
FIG. 2, the second color filter may be shaped like the
second color filter 72 of FIG. 6, and the first color filter
may be shaped like the first color filter 63 of FIG. 10. In
this way, various shapes can be combined.

[0068] Another embodiment of the present invention
will now be described with reference to FIGS. 11 and 12.
FIG. 11is a plan view of first, second and third color filters
60, 70 and 83 according to another embodiment of the
present invention. FIG. 12 is a cross-sectional view of
the third color filter 83 taken along the line XlI-XII of FIG.
11. In the current embodiment of the present invention,
the first, second and third color filters 60, 70 and 80 of
FIG. 1 may be replaced by the first, second and third
color filters 60, 70 and 83 of FIG. 11.

[0069] Referringto FIG. 11, the third color filter 83 may
include a first region A1 and a second region A2. A third
color filter material may be disposed in the first region A1
and the second region A2. The second region A2 may
have higher light transmittance than the first region A1.
Referring to FIG. 12, a thickness d1 of the first region A1
may be smaller than a thickness d2 of the second region
A2. Accordingly, the light transmittance of the second
region A2 may be higher than that of the first region A1.
When the third color filter 83 includes the second region
A2 having a relatively high light transmittance, part of
light generated from an organic light-emitting layer 40
included in a third pixel P3 and transmitted to the outside
of an organic light-emitting display device through the
second region A2 may have luminance greater than that
of the color-filtered light transmitted through the first re-
gion A1. Therefore, the luminance of the organic light-
emitting display device can be improved. Each of the first
colorfilter 60 and the second color filter 70 may be formed
to have a uniform thickness. Therefore, when the second
region A2 is formed in the third color filter 83 which trans-
mits relatively higher-frequency light than the first color
filter 60 and the second color filter 70, a reduction in the
chroma of the organic light-emitting display device can
be reduced while the luminance of the organic light-emit-
ting display device is improved. Referring back to FIG.
11, the first region A1 may surround the second region
A2. However, the present invention is not limited thereto.
In an example, the second region A2 may be formed
along one side of the third color filter 83 or may surround
the first region A1.

[0070] Other elements are substantially the same as
those of FIGS. 1 and 2 identified by the same reference
characters, and thus a detailed description thereof will
be omitted.

[0071] Another embodiment of the present invention
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will now be described with reference to FIG. 13. FIG. 13
is a plan view of first, second and third color filters 60, 74
and 83 according to another embodiment of the present
invention. In the current embodiment of the present in-
vention, the first, second and third color filters 60, 70 and
80 of FIG. 1 may be replaced by the first, second and
third color filters 60, 74 and 83 of FIG. 13.

[0072] Referring to FIG. 13, the second color filter 74
may include a third region A3 and a fourth region A4. The
fourth region A4 may have higher light transmittance than
the third region A3. Like the relationship between a thick-
ness d1of afirstregion A1 and a thickness d2 of a second
region A2, a thickness of the third region A3 may be great-
er than a thickness of the fourth region A4. When the
second color filter 74 includes the fourth region A4 having
a relatively high light transmittance, part of light generat-
ed from an organic light-emitting layer 40 included in a
second pixel P2 and transmitted to the outside of an or-
ganic light-emitting display device through the fourth re-
gion A4 may have luminance greater than that of the
color-filtered light transmitted through the third region A3.
Therefore, the luminance of the organic light-emitting dis-
play device can be improved. The first color filter 60 may
be formed to have a uniform thickness. Therefore, when
the fourth region A4 is formed in the second color filter
74 which transmits relatively higher-frequency light than
the first color filter 60, a reduction in the chroma of the
organic light-emitting display device can be reduced
while the luminance of the organic light-emitting display
device is improved.

[0073] The area of the fourth region A4 may be smaller
than that of the second region A2. When the area of the
fourth region A4 is smaller than that of the second region
A2, a change in the color of the second filter 74 due to
the formation of the fourth region A4 may be smaller than
a change in the color of the third color filter 83 due to the
formation of the second region A2. Accordingly, a change
in the chroma of the second pixel P2 which can be per-
ceived more sensitively is smaller than a change in the
chroma of a third pixel P3. This can reduce a reduction
in the chroma of the organic light-emitting display device
while improving the luminance of the organic light-emit-
ting display device.

[0074] A ratio of the area of the fourth region A4 to the
area of the second color filter 74 may be smaller than a
ratio of the area of the second region A2 to the area of
the third color filter 83. When the ratio of the area of the
fourth region A4 to the area of the second color filter 74
is smaller than the ratio of the area of the second region
A2 to the area of the third color filter 83, even if the light
transmittance of a region of the second color filter 74 is
higher than that of the other region, a reduction in the
chroma of the organic light-emitting display device can
be reduced while the luminance of the organic light-emit-
ting display device is improved. This is because the pro-
portion of a region where a color change occurs in the
second color filter 74 is smaller than the proportion of a
region where a color change occurs in the third color filter
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83.

[0075] Other elements are substantially the same as
those of FIGS. 1, 2 and 11 identified by the same refer-
ence characters, and thus a detailed description thereof
will be omitted.

[0076] Another embodiment of the present invention
will now be described with reference to FIG. 14. FIG. 14
is a plan view of first, second and third color filters 64, 74
and 83 according to another embodiment of the present
invention. In the current embodiment of the present in-
vention, the first, second and third color filters 60, 70 and
80 of FIG. 1 may be replaced by the first, second and
third color filters 64, 74 and 83 of FIG. 14.

[0077] Referring to FIG. 14, the first color filter 64 may
include a fifth region A5 and a sixth region A6. The sixth
region A6 may have higher light transmittance than the
fifth region A5. Like the relationship between a thickness
d1 of a first region A1 and a thickness d2 of a second
region A2, athickness of the fifth region A5 may be great-
er than a thickness of the sixth region A6. When the first
color filter 64 includes the sixth region A6 having a rela-
tively high light transmittance, part of light generated from
an organic light-emitting layer 40 included in a first pixel
P1 and transmitted to the outside of an organic light-emit-
ting display device through the sixth region A6 may have
luminance greater than that of the color-filtered light
transmitted through the fifth region A5. Therefore, the
luminance of the organic light-emitting display device can
be improved.

[0078] The area of the sixth region A6 may be smaller
than that of a fourth region A4. When the area of the sixth
region A6 is smaller than that of the fourth region A4, a
change in the color of the first filter 64 due to the formation
of the sixth region A6 may be smaller than a change in
the color of the second color filter 74 due to the formation
ofthe fourth region A4. Accordingly, a change in the chro-
ma of the first pixel P1 which can be perceived more
sensitively is smaller than a change in the chroma of a
second pixel P2. This can reduce a reduction in the chro-
ma of the organic light-emitting display device while im-
proving the luminance of the organic light-emitting dis-
play device.

[0079] A ratio of the area of the sixth region A6 to the
area of the first color filter 64 may be smaller than a ratio
of the area of the fourth region A4 to the area of the
second color filter 74. When the ratio of the area of the
sixth region A6 to the area of the first color filter 64 is
smaller than the ratio of the area of the fourth region A4
to the area of the second color filter 74, even if the light
transmittance of a region of the first color filter 64 is higher
than that of the other region, a reduction in the chroma
of the organic light-emitting display device can be re-
duced while the luminance of the organic light-emitting
display device is improved. This is because the propor-
tion of a region where a color change occurs in the first
color filter 64 is smaller than the proportion of a region
where a color change occurs in the second color filter 74.
[0080] Other elements are substantially the same as
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those of FIGS. 1,2, 11 and 12 identified by the same
reference characters, and thus a detailed description
thereof will be omitted.

[0081] Another embodiment of the present invention
will now be described with reference to FIG. 15. FIG. 15
is a cross-sectional view of a third color filter 84 according
to another embodiment of the present invention. A plan
view of the third color filter 84 of FIG. 15 may be sub-
stantially identical to the plan view of the third color filter
83 of FIG. 11. FIG. 15 may be a cross-sectional view of
the third color filter 84 taken along substantially the same
line as the line XII-XII of FIG. 11.

[0082] ReferringtoFIG. 15, the third color filter 84 may
include a plurality of light-absorbing particles PA. The
light-absorbing particles PA may absorb light of certain
wavelengths. In embodiments, the light-absorbing parti-
cles PA included in the third color filter 84 may absorb
red and green light and does not absorb blue light. The
light-absorbing particles PA may be distributed inside the
third color filter 84. The density of the light-absorbing par-
ticles PA in afirst region A1 may be higher than the den-
sity of the light-absorbing particles PA in a second region
A2. When the density of the light-absorbing particles PA
in the first region A1 is higher than the density of the light-
absorbing particles PA in the second region A2, the light
transmittance of the second region A2 may be higher
than the light transmittance of the first region A1. The
third color filter 84 of FIG. 15 can replace the third color
filters 83 of FIGS. 11, 13 and 14.

[0083] Although not shown in the drawing, according
to some embodiments, a first color filter and a second
color filter, like the third color filter 84, may include a plu-
rality of light-absorbing particles. The light-absorbing par-
ticles included in the first color filter may absorb blue and
green light, and does not absorb red light. The light-ab-
sorbing particles included in the second color filter may
absorb red and blue light, and does not absorb green
light. In embodiments, the light-absorbing particles may
be distributed non-uniformly in the first color filter and the
second color filter. In an example, the density of the light-
absorbing particles in a third region A3 may be higher
than the density of the light-absorbing particles in a fourth
region A4, and the density of the light-absorbing particles
in a fifth region A5 may be higher than the density of the
light-absorbing particles in a sixth region A6.

[0084] Another embodiment of the present invention
will now be described with reference to FIGS. 16 and 17.
FIG. 16 is a plan view of an organic light-emitting display
device 101 according to another embodiment of the
present invention. FIG. 17 is a plan view of first, second
and third color filters P1a, P1b, P2a, P2b, P3a and P3b
disposed in a region B of FIG. 16.

[0085] Referring to FIG. 16, the organic light-emitting
display device 101 may include a plurality of first pixels
P1a and P1b, a plurality of second pixels P2a and P2b,
and a plurality of third pixels P3a and P3b. The first, sec-
ond and third pixels P1a, P1b, P2a, P2b, P3a and P3b
may be divided into a plurality of first groups G1 and a
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plurality of second groups G2. Each of the first groups
G1 may include the first, second and third pixels P1a,
P2a and P3a which are adjacent to each other, and each
of the second groups G2 may include the first, second
and third pixels P1b, P2b and P3b which are adjacent to
each other. Each of the first and second groups G1 and
G2 may function as a unit for displaying one color. The
first groups G1 and the second groups G2 may be alter-
nately arranged along row and column directions.
[0086] Referring to FIGS. 16 and 17, the first, second
and third pixels P1a, P2a and P3a included in each of
the first groups G1 may include first, second and third
colorfilters 60a, 70a and 80a, respectively. The first, sec-
ond and third color filters 60a, 70a and 80a may be sub-
stantially identical to the first, second and third color filters
60, 70 and 80 of FIGS. 1 and 2. The first, second and
third pixels P1b, P2b and P3b included in each of the
second groups G2 may include first, second and third
color filters 60b, 70b and 80b, respectively. Each of the
first, second and third color filters 60b, 70b and 80b may
have uniform light transmittance. The light transmittance
of the third color filter 80b included in the third pixel P3b
of each of the second groups G2 may be substantially
equal to the light transmittance of a first filter region R1
of the third color filter 80a included in the third pixel P3a
of each of the first groups G1. The light transmittance of
the third color filter 80a included in the third pixel P3a of
each of the first groups G1 may be higher than the light
transmittance of the third color filter 80b included in the
third pixel P3b which is adjacent to the third pixel P3a.
That is, the organic light-emitting display device 101 can
improve its luminance by increasing the light transmit-
tances of color filters included in some pixels. Further-
more, the organic light-emitting display device 101 can
reduce a reduction in chroma by maintaining the light
transmittances of color filters included in some pixels at
moderate levels.

[0087] According to some embodiments, the first, sec-
ond and third color filters 60a, 70a and 80a included in
the first, second and third pixels P1, P2 and P3 of each
of the first groups G1 can be replaced by the first, second
and third color filters described above with reference to
FIGS. 3 through 15.

[0088] Embodiments of the present invention provide
at least one of the following advantages. The luminance
of an organic light-emitting display device can be im-
proved. In addition, it is possible to reduce a reduction in
the chroma of the organic light-emitting display device
while improving the luminance of the organic light-emit-
ting display device.

[0089] However, the effects of the present invention
are not restricted to the one set forth herein.

Claims

1. An organic light-emitting display device (100) com-
prising first through third pixels,
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wherein each of the first through third pixels com-
prises:

a first electrode (30);

a second electrode (50); and

an organic light-emitting layer (40) disposed be-
tween the first electrode (30) and the second
electrode (50),

wherein the first pixel (P1) comprises a first color
filter (60) disposed over the organic light-emit-
ting layer (40) of the first pixel (P1), the second
pixel (P2) comprises a second color filter (70)
disposed over the organic light-emitting layer
(40) of the second pixel (P2), and the third pixel
(P3) comprises a third color filter (83) disposed
over the organic light-emitting layer (40) of the
third pixel (P3), wherein the third color filter (80,
83) comprises a first region (R1, A1) and a sec-
ond region (R2, A2) having light transmittance
higher than that of the first region (R1, A1).

The display device (100) of claim 1, wherein the sec-
ond region (A2) of the third color filter (83) has a
thickness smaller than that of the first region (A1) of
the third color filter (83).

The display device (100) of claim 1, wherein the third
color filter (84) comprises a plurality of light-absorb-
ing particles (PA) which are distributed therein and
configured to absorb light of certain wavelengths,
wherein the density of the light-absorbing particles
(PA) in the first region (A1) is higher than the density
of the light-absorbing particles (PA) in the second
region (A2).

The display device (100) of claim 1, wherein the sec-
ond color filter (74) comprises a third region (A3) and
a fourth region (A4) having light transmittance higher
than that of the third region (A3), wherein the fourth
region (A4) has an area smaller than that of the sec-
ond region (A3), wherein the first colorfilter (64) com-
prises a fifth region (A5) and a sixth region (A6) hav-
ing light transmittance higher than that of the fifth
region (A5), wherein the sixth region (A6) has an
area smaller than that of the fourth region (A4).

The display device (100) of claim 1, wherein the sec-
ond color filter (64) comprises a third region (A3) and
a fourth region (A4) having light transmittance higher
than that of the third region (A3), wherein a ratio of
the area of the third region (A3) to the area of the
fourth region (A4) is greater than a ratio of the area
ofthefirstregion (A1) to the area of the second region
(A2), wherein the first color filter (64) comprises a
fifth region (A5) and a sixth region (A6) having light
transmittance higher than that of the fifth region (A5),
wherein the sixth region (A6) has an area smaller
than that of the fourth region (A4).
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The display device (100) of claim 1, wherein the light
transmittance of the first color filter (60) is uniform,
wherein the light transmittance of the second color
filter (70) is uniform.

The display device (100) of claim 1 comprising ,
wherein the first colorfilter (60) comprises afirst color
filter material disposed over the second electrode
(50) of the first pixel (P1) and configured to transmit
light having a first wavelength,

wherein the second color filter (70) comprises a sec-
ond color filter material disposed over the second
electrode (50) of the second pixel (P2) and config-
ured to transmit light having a second wavelength
different from the first wavelength,

wherein the third color filter (80) comprises a third
color filter material disposed over the second elec-
trode (50) of the third pixel (P3) and configured to
transmitlight having a third wavelength different from
the first and second wavelengths,

wherein the third pixel (P3) comprises a first trans-
mitting region (R2) in which a third color filter material
is not disposed and which is configured to allow a
substantial amount of light emitted from the organic
light-emitting layer (40) of the third pixel (P3) to trans-
mit therethrough.

The display device (100) of claim 7, wherein the sec-
ond pixel (P2) comprises a second transmitting re-
gion (R4) in which the second color filter material is
not disposed and which is configured to allow a sub-
stantial amount of light emitted from the organic light-
emitting layer (40) of the second pixel to transmit
therethrough, wherein the second transmitting re-
gion (R4) has an area smaller than that of the first
transmitting region (R2), wherein the first pixel (P1)
comprises a third transmitting region (R6) in which
the first color filter material is not disposed and which
is configured to allow a substantial amount of light
emitted from the organic light-emitting layer (40) of
the first pixel (P1) to transmit therethrough, wherein
the third transmitting region (R6) has an area smaller
than that of the second transmitting region (R4).

The display device (100) of claim 7 or 8, wherein the
second pixel (P2) comprises a second transmitting
region (R4) in which the second color filter material
is not disposed and which is configured to allow a
substantial amount of light emitted from the organic
light-emitting layer (40) of the second pixel (P2) to
transmit therethrough, wherein a ratio of the area of
the second transmitting region (R4) to the area of
the second color filter material is smaller than a ratio
of the area of the first transmitting region (R2) to the
area of the third color filter material, wherein the first
pixel (P1) comprises a third transmitting region (R6)
in which the first color filter material is not disposed
and whichis configured to allow a substantial amount
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of light emitted from the organic light-emitting layer
(40) of the first pixel (P1) to transmit therethrough,
wherein a ratio of the area of the third transmitting
region (R6) to the area of the first color filter material
is smaller than aratio of the area of the second trans-
mitting region (R4) to the area of the second color
filter material.

The display device (100) of claim 7, wherein the first
pixel (P1) does not comprise a region in which the
first color filter material is not disposed and which is
configured to allow a substantial amount of light emit-
ted from the organic light-emitting layer (40) of the
first pixel (P1) to transmit therethrough.

The display device (100) of claim 7, wherein the sec-
ond pixel (P2) does not comprise a region in which
the second color filter material is not disposed and
which is configured to allow a substantial amount of
light emitted from the organic light-emitting layer (40)
of the second pixel (P2) to transmit therethrough.

The display device (100) of claim 7, wherein the first
wavelength is longer than the second wavelength,
and wherein the second wavelength is longer than
the third wavelength.

An organic light-emitting display device (100) com-
prising a plurality of first pixels (P1), a plurality of
second pixels (P2) and a plurality of third pixels (P3),
wherein each of the first through third pixels (P1-
P3)comprises:

a first electrode (30);

a second electrode (50); and

an organic light-emitting layer (40) which is dis-
posed between the first electrode (30) and the
second electrode (50),

wherein each of the first pixels (P1) comprises
a first color filter (60) disposed over the organic
light-emitting layer (40) thereof, each of the sec-
ond pixels (P2) comprises a second color filter
(70) disposed over the organic light-emitting lay-
er (40) thereof, and each of the third pixels (P3)
comprises a third color filter (80) disposed over
the organic light-emitting layer (40) thereof,
wherein the third color filter (80a) included in a
first one of the third pixels (P3a) has a light trans-
mittance different from that of the third color filter
(80b) included in a second one of third pixels
(P3b) which is adjacent to the first one of the
third pixels (P3).

The display device (100) of claim 13, wherein the
first through third color filters (60, 70, 80) comprise
first through third color filter materials, respectively,
wherein the first color filter material is configured to
transmit light having a first wavelength, the second
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color filter material is configured to transmit light hav-
ing a second wavelength different from the first
wavelength, and the third color filter material is con-
figured to transmit light having a third wavelength
different from the first and second wavelengths,
wherein the third color filter (80a) included in the first
one of the third pixels (P3a) comprises a transmitting
region (R2) in which the third color filter material is
not disposed, and the third color filter (80b) included
in the second one of the third pixels (P3b) does not
comprise a region in which the third color filter ma-
terial is not disposed.

The display device (100) of claim 13, wherein the
third color filter (80a) included in the first one of the
third pixels (P3a) comprises a first region (R1) and
asecond region (R2) having light transmittance high-
er than that of the first region (R1), wherein the light
transmittance of the third color filter (80a) included
in the second one of the third pixels (P3b) is uniform.
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