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(57) ABSTRACT

An organic light emitting display device includes a substrate,
first electrodes disposed on the substrate; an organic light
emitting layer formed on the first electrodes; a second elec-
trode disposed on the organic light emitting layer; and a color
filter layer formed on the second electrode. The color filter
layer includes a first color filter, a second color filter, and a
third color filter. The second color filter and the third color
filter are disposed pixel blocks included in the first color filter.
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Figure 1
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Figure 2
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Figure 5
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Figure 6
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Figure 7
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Figure 8
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ORGANIC LIGHT EMITTING DISPLAY
DEVICE AND METHOD OF
MANUFACTURING THE SAME

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority from and the benefit
of Korean Patent Application No. 10-2014-0190563 filed on
Dec. 26, 2014, which is hereby incorporated by reference for
all purposes as if fully set forth herein.

BACKGROUND

[0002] 1.Field

[0003] Exemplary embodiments relate to an organic light
emitting display device and a method of manufacturing the
same.
[0004]
[0005] Organic light emitting display devices are self-illu-
minating display devices in which voltages are applied to an
anode, a cathode, and an organic light emitting layer inter-
posed between the anode and the cathode to recombine elec-
trons and holes in the organic light emitting layer, thus gen-
erating light.

[0006] Organic light emitting display devices typically
have color filters arranged in an optical path so as to prevent
contrast from being reduced by external light. Organic light
emitting display devices may display in color by passing
white light emitted from the organic light emitting layer
through the color filters to produce colored light.

[0007] Color filters employed in organic light emitting dis-
play devices may be manufactured by a photolithography
technique or an inkjet technique. Methods of manufacturing
color filters by a photolithography technique include forming
ablack matrix on a substrate and then forming red, green, and
blue filters sequentially, thus increasing manufacturing time
when compared with other methods of manufacturing color
filters. For example, methods of manufacturing color filters
by an inkjet technique include forming a black matrix on a
substrate and forming red, green, and blue filters at the same
time, thus shortening manufacturing time compared to the
photolithography technique. However, these methods using
an inkjet technique may suffer from color mixture defects
caused by bank defects or degradation of droplet directional-
ity of an inkjet head.

[0008] The above information disclosed in this Back-
ground section is only for enhancement of understanding of
the background of the inventive concept, and, therefore, it
may contain information that does not form the prior art that
is already known in this country to a person of ordinary skill
in the art.

2. Discussion of the Background

SUMMARY

[0009] Exemplary embodiments of the inventive concept
provide an organic light emitting display device having a
structure for preventing color mixture defects of a color filter.
[0010] Exemplary embodiments of the inventive concept
also provide a method of manufacturing an organic light
emitting display device capable of preventing color mixture
defects caused by bank defects or degradation of droplet
directionality of an inkjet head.
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[0011] Exemplary embodiments of the inventive concept
also provide a method of manufacturing an organic light
emitting display device capable of simplifying processes of
manufacturing a color filter.

[0012] Exemplary embodiments also provide a method of
manufacturing an organic light emitting display device
capable of reducing an amount of material used in manufac-
turing a color filter.

[0013] Additional aspects will be set forth in the detailed
description which follows, and, in part, will be apparent from
the disclosure, or may be learned by practice of the inventive
concept.

[0014] An exemplary embodiment of the inventive concept
discloses an organic light emitting display device including: a
substrate; first electrodes disposed on the substrate; an
organic light emitting layer formed on the first electrodes; a
second electrode disposed on the organic light emitting layer;
and a color filter layer formed on the second electrode. The
color filter layer includes a first color filter, a second color
filter, and a third color filter. The second color filter and the
third color filter are disposed in one or more pixel blocks
included in the first color filter.

[0015] An exemplary embodiment of the inventive concept
also discloses a method of manufacturing an organic light
emitting display device including: forming first electrodes on
a first substrate; forming an organic light emitting layer on the
first electrodes; forming a second electrode on the organic
light emitting layer; and forming a color filter layer on the
second electrode. Forming the color filter layer includes:
forming a first color filter having openings; and forming a
second color filter and a third color filter in the openings.

[0016] Itisto beunderstood that both the foregoing general
description and the following detailed description are exem-
plary and explanatory and are intended to provide further
explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] The accompanying drawings, which are included to
provide a further understanding of the inventive concept, and
are incorporated in and constitute a part of this specification,
illustrate exemplary embodiments of the inventive concept,
and, together with the description, serve to explain principles
of the inventive concept.

[0018] FIG. 1 is a diagram of an organic light emitting
display device according to an exemplary embodiment.

[0019] FIG. 2 is a diagram illustrating portion A of FIG. 1.
[0020] FIG. 3 is a plan view of a color filter layer of the
organic light emitting display device according to the exem-
plary embodiment shown in FIG. 1.

[0021] FIG. 4 is a plan view of a color filter layer of an
organic light emitting display device according to another
exemplary embodiment.

[0022] FIGS. 5, 6, 7, 8, 9, 10, 11, and 12 are diagrams
illustrating a method of manufacturing the organic light emit-
ting display device according an exemplary embodiment.
[0023] FIG. 13 is a diagram of the organic light emitting
display device according to another exemplary embodiment.
[0024] FIG. 14 is a diagram of an organic light emitting

display device according to yet another exemplary embodi-
ment.
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DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0025] In the following description, for the purposes of
explanation, numerous specific details are set forth in order to
provide a thorough understanding of various exemplary
embodiments. It is apparent, however, that various exemplary
embodiments may be practiced without these specific details
or with one or more equivalent arrangements. In other
instances, well-known structures and devices are shown in
block diagram form in order to avoid unnecessarily obscuring
various exemplary embodiments.

[0026] In the accompanying figures, the size and relative
sizes of layers, films, panels, regions, etc., may be exagger-
ated for clarity and descriptive purposes. Also, like reference
numerals denote like elements.

[0027] When an element or layer is referred to as being
“on,” “connected to,” or “coupled to” another element or
layer, it may be directly on, connected to, or coupled to the
other element or layer or intervening elements or layers may
be present. When, however, an element or layer is referred to
as being “directly on,” “directly connected to,” or “directly
coupled to” another element or layer, there are no intervening
elements or layers present. For the purposes of this disclosure,
“atleastone of X,Y, and Z” and “at least one selected from the
group consisting of X, Y, and Z” may be construed as X only,
Y only, Z only, orany combination of two or more of X, Y, and
7, such as, for instance, XYZ, XYY, YZ, and Z7. Like num-
bers refer to like elements throughout. As used herein, the
term “and/or” includes any and all combinations of one or
more of the associated listed items.

[0028] Although the terms first, second, etc. may be used
herein to describe various elements, components, regions,
layers, and/or sections, these elements, components, regions,
layers, and/or sections should not be limited by these terms.
These terms are used to distinguish one element, component,
region, layer, and/or section from another element, compo-
nent, region, layer, and/or section. Thus, a first element, com-
ponent, region, layer, and/or section discussed below could be
termed a second element, component, region, layer, and/or
section without departing from the teachings of the present
disclosure.

[0029] Various exemplary embodiments are described
herein with reference to sectional illustrations that are sche-
matic illustrations of idealized exemplary embodiments and/
or intermediate structures. As such, variations from the
shapes of the illustrations as a result, for example, of manu-
facturing techniques and/or tolerances, are to be expected.
Thus, exemplary embodiments disclosed herein should not be
construed as limited to the particular illustrated shapes of
regions, but are to include deviations in shapes that result
from, for instance, manufacturing. For example, an implanted
region illustrated as a rectangle will, typically, have rounded
or curved features and/or a gradient of implant concentration
at its edges rather than a binary change from implanted to
non-implanted region. Likewise, a buried region formed by
implantation may result in some implantation in the region
between the buried region and the surface through which the
implantation takes place. Thus, the regions illustrated in the
drawings are schematic in nature and their shapes are not
intended to illustrate the actual shape of a region of a device
and are not intended to be limiting.

[0030] Spatially relative terms, such as “beneath,” “below,”
“lower,” “above,” “upper.” and the like, may be used herein
for descriptive purposes, and, thereby, to describe one ele-

29 <.
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ment or feature’s relationship to another element(s) or feature
(s) as illustrated in the drawings. Spatially relative terms are
intended to encompass different orientations of an apparatus
in use, operation, and/or manufacture in addition to the ori-
entation depicted in the drawings. For example, if the appa-
ratus in the drawings is turned over, elements described as
“below” or “beneath” other elements or features would then
be oriented “above” the other elements or features. Thus, the
exemplary term “below” can encompass both an orientation
of above and below. Furthermore, the apparatus may be oth-
erwise oriented (e.g., rotated 90 degrees or at other orienta-
tions), and, as such, the spatially relative descriptors used
herein interpreted accordingly.

[0031] The terminology used herein is for the purpose of
describing particular embodiments and is not intended to be
limiting. As used herein, the singular forms, “a,” “an,” and
“the” are intended to include the plural forms as well, unless
the context clearly indicates otherwise. Moreover, the terms
“comprises,” “comprising,” “includes,” and/or “including,”
when used in this specification, specify the presence of stated
features, integers, steps, operations, elements, components,
and/or groups thereof, but do not preclude the presence or
addition of one or more other features, integers, steps, opera-
tions, elements, components, and/or groups thereof.

[0032] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used herein have the same meaning
as commonly understood by one of ordinary skill in the art to
which this disclosure is a part. Terms, such as those defined in
commonly used dictionaries, should be interpreted as having
ameaning that is consistent with their meaning in the context
of the relevant art and will not be interpreted in an idealized or
overly formal sense, unless expressly so defined herein.0
[0033] Hereinafter, the present invention will be described
in detail with reference to the accompanying drawings.
[0034] FIG. 1 is a diagram of an organic light emitting
display device according to an exemplary embodiment. FIG.
2 is a diagram illustrating portion A of FIG. 1.

[0035] Referring to FIGS. 1 and 2, an organic light emitting
display device 10 according to an exemplary embodiment
includes a substrate 100, a plurality of first electrodes 110 and
second electrodes 150 arranged on the substrate 100 such that
the first electrodes 110 and the second electrodes 150 face
with each other, an organic light emitting layer 130 interposed
between the first electrodes 110 and the second electrodes
150, and a color filter layer 170. A first charge transfer region
120 may be interposed between the first electrodes 110 and
the organic light emitting layer 130. A second charge transfer
region 140 may be interposed between the organic light emit-
ting layer 130 and the second electrodes 150.

[0036] Eitherthe first electrode 110 or the second electrode
150 may be an anode electrode and the other may be a cathode
electrode. Either the first charge transfer region 120 or the
second charge transfer region 140 may serve to transfer holes
and the other may serve to transfer electrons.

[0037] Inthe exemplary embodiment shown in FIGS. 1 and
2, the first electrode 110 is illustrated as an anode electrode
and the second electrode 150 is illustrated as a cathode elec-
trode. Accordingly, the first charge transfer region 120 adja-
cent to the anode electrode is illustrated as a hole transfer
region, and the second charge transfer region 140 adjacent to
the cathode electrode is illustrated as an electron transfer
region.

[0038] The substrate 100 may be an insulating substrate,
but the type of insulating substrate may vary. For example,
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when the organic light emitting display device 10 is a bottom
emission type or a double-sided emission type, a transparent
substrate may be used as the insulating substrate. For
example, when the organic light emitting display device 10 is
atop emission type, a transparent substrate, a semi-transpar-
ent substrate, or an opaque substrate may be used as the
insulating substrate.

[0039] The insulating substrate may be formed of a mate-
rial such as, for example, glass, quartz, and/or a polymer
resin. Examples of the polymer material may be polyether-
sulphone (PES), polyacrylate (PA), polyarylate (PAR), poly-
etherimide (PEI), polyethylene naphthalate (PEN), polyeth-
vlene terephthalate (PET), polyphenylene sulfide (PPS),
polyallylate, polyimide (PI), polycarbonate (PC), cellulose
triacetate (CAT or TAC), cellulose acetate propionate (CAP),
or a combination thereof. In some exemplary embodiments,
the insulating substrate may be a flexible substrate formed of
a flexible material such as polyimide (PI).

[0040] Although not shown in the drawings, the substrate
100 may further include other structures disposed on the
insulating substrate. Examples of the other structures may be
a wire, an electrode, an insulating layer and the like. In some
exemplary embodiments, the substrate 100 may include a
plurality of thin film transistors disposed on the insulating
substrate. The drain electrode of at least some of the plurality
of thin film transistors may be electrically connected to the
first electrode 110. The thin film transistors may include an
active region formed of amorphous silicon, polycrystalline
silicon, single crystal silicon, or the like, but is not limited
thereto. For example, in another exemplary embodiment, the
thin film transistors may include an active region formed of an
oxide semiconductor.

[0041] Referring back to FIGS. 1 and 2, the first electrode
110 is disposed on the substrate 100. The first electrode 110
may be disposed in each pixel of the organic light emitting
display device 10. The first electrode 110 may include a
conductive material having a higher relative work function
when compared with the second electrode 150. For example,
the first electrode 110 may include indium-tin-oxide (ITO),
indium-zinc-oxide (IZO), zinc oxide (ZnO), indium oxide
(In,0,), and/or the like. These conductive materials have a
high relative work function and are transparent. Thus, when
the organic light emitting display device 10 is a bottom emis-
sion type or a double-sided emission type, the first electrode
110 may be formed of a conductive layerincluding the above-
enumerated conductive materials or a lamination thereof.
When the organic light emitting display device 10 is a top
emission type, the first electrode 110 may further include, a
reflective material, for example, silver (Ag). magnesium
(Mg), aluminum (Al), platinum (Pt), lead (Pb), gold (Au),
nickel (Ni), neodymium (Nd), iridium (Ir), chrome (Cr),
lithium (L), calcium (Ca), and/or a mixture thereof. Thus, the
first electrode 110 may have a single layer structure formed of
the above-enumerated conductive materials and reflective
materials, or a multiple layer structure formed by laminating
the single layers. When the multiple layer structure is used in
the organic light emitting display device 10, the upper layer of
the first electrode 110 disposed adjacent to the first charge
transfer region 120 may be formed of a conductive material
having a relatively high work function. For example, the first
electrode 110 may have a multiple layer structure of ITO/Mg,
ITO/MgF, ITO/Ag, ITO/Ag/ITO, however, the first electrode
110 is not limited thereto.
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[0042] Thefirst charge transfer region 120 may be arranged
on the first electrode 110. The first charge transfer region 120
may have a structure of a single layer formed of a single
material, a structure of a single layer formed of a plurality of
materials different from each other, or a structure of multiple
layers formed of a plurality of materials different from each
other. Although not shown, the first charge transfer region 120
may further include a buffer layer and a first charge blocking
layer as needed. Although it is illustrated in FIG. 2 that the
first charge transfer region 120 includes a first charge injec-
tion layer 121 and a first charge transport layer 122, either the
first charge injection layer 121 or the first charge transport
layer 122 may be omitted, or the first charge injection layer
121 and the first charge transport layer 122 may be con-
structed into a single layer.

[0043] The first charge injection layer 121 is formed on the
first electrode 110, and serves to improve efficiency of hole
injection from the first electrode 110 to the organic light
emitting layer 130. Specifically, the first charge injection
layer 121 lowers an energy barrier to enable more effective
injection of holes.

[0044] The first charge injection layer 121 may include a
phthalocyanine compound such as copper phthalocyanine
(CuPc), m-MTDATA(4,4',4"-tris(N-3-methylphenyl-N-phe-
nylamino)triphenylamine), =~ TDATA(4,4',4"-tris(dipheny-
lamino)triphenylamine), 2-TNATA(4,4',4"-tris[2-naphthy]
(phenyl)-amino]triphenyl-amine), Pani/DBSA(polyaniline/
Dodecylbenzenesulfonic — acid), PEDOT/PSS(Poly(3,4-
ethylene dioxythiophene)/polystyrene sulfonate), PANI/
CSA (polyaniline/camphorsulfonic acid) or PANI/PSS
(polyaniline/polystyrene sulfonate), and/or the like.

[0045] The first charge transport layer 122 is formed on the
first charge injection layer 121, and serves to transport the
holes injected to the first charge injection layer 121 to the
organic light emitting layer 130. The first charge transport
layer 122 may have optimized hole transport efficiency when
the energy of the highest occupied molecular orbital
(HOMO) is substantially lower than the work function of the
material forming the first electrode 110 and substantially
higher than the energy of the highest occupied molecular
orbital (HOMO) of the first organic light emitting layer 130.
The first charge transport layer 122 may include, for example,
NPD(4,4'-bis[N-(1-naphthyl)-N-phenyl-amino] biphenyl),
TPD(N,N'-diphenyl-N,N'-bis[3-methylphenyl]-1,1"-biphe-
nyl-4,4'-diamine), s-TAD(2,2'.7,7'-tetrakis-(N,N-dipheny-
lamino)-9,9"-spirobifluorene), m-MTDATA(4,4',4"-tris(N-3-
methylphenyl-N-phenylamino)triphenylamine) and/or the
like, however, the first charge transport layer 122 is not lim-
ited thereto.

[0046] The first charge transfer region 120 may further
include a charge generating material for improving conduc-
tivity in addition to the aforementioned materials. The charge
generating material may be homogeneously or non-homoge-
neously dispersed in the first charge transfer region 120. The
charge generating material may be, for example, a p-dopant.
The p-dopant may be one of quinone derivatives, metal oxides
and cyano group-containing compounds, but is not limited
thereto. In a non-limiting example, the p-dopant may be
quinone derivatives such as TCNQ(Tetracyanoquin-
odimethane) and/or F4-TCNQ(2,3,5,6-tetrafluoro-tetracy-
anoquinodimethane), and metal oxides such as tungsten
oxides and/or molybdenum oxides.

[0047] As mentioned above, the first charge transfer region
120 may further include at least either the buffer layer or the
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first charge blocking layer (not shown). The buffer layer may
serve to compensate for a resonance distance according to a
wavelength of light emitted from the organic light emitting
layer 130, thereby increasing light emission efficiency. The
buffer layer may include any material that can be included in
the first charge transfer region 120. The first charge blocking
layer may serve to prevent a charge injection from the second
charge transfer region 140 to the first charge transfer region
120.

[0048] Theorganic light emitting layer 130 is formed on the
first charge transfer region 120. The organic light emitting
layer 130 may be formed of any material that can be generally
used as a material for a light emitting layer, and may be
formed of, for example, red, green, and blue light emitting
materials. The organic light emitting layer 130 may include a
fluorescent material or a phosphorescent material.

[0049] In exemplary embodiments, the organic light emit-
ting layer 130 may include a host and a dopant.

[0050] The host may be, for example, Alq3(tris-(8-hy-
droyquinolato) aluminum(IIT)), CBP(4,4'-N,N'-dicarbazole-
biphenyl), PVK(poly(N-vinylcarbazole)), ADN(9,10-Bis(2-
naphthalenyl)anthracene), TCTA(4,4',4"-tris(N-carbazolyl)
triphenylamine), TPBi(1,3,5-tris(N-phenylbenzimiazole-2-
yl)benzene), TBADN(2-(t-butyl)-9, 10-bis (20-naphthyl)
anthracene), DSA(distyrylarylene), CDBP(4,4'-bis(9-carba-
zolyl)-2,2'-dimethyl-biphenyl), MADN(2-methyl-9,10-bis
(naphthalene-2-yl)anthracene), and/or the like.

[0051] The dopant may be both a fluorescent dopant and a
phosphorescent dopant. The type of the dopant may vary
according to the emitted color of the organic light emitting
layer 130.

[0052] A red dopant may be, for example, a fluorescent
material, such as PBD:Eu(DBM)3(Phen)(2-biphenyl-4-yl-5-
(4-t-butylphenyl)-1,3,4-oxadiazole:tris(dibenzoylmethane)
mono(1,10-phenanthroline)europium(1ll)) or perylene. Alter-
natively, the red dopant may be a phosphorescent material,
such as a metal complex, or an organometallic complex such
as PIQIr(acac)(bis(1-phenylisoquinoline)acetylacetonate iri-
dium), PQIr(acac)(bis(1-phenylquinoline)acetylacetonate
iridium),  PQIr(tris(1-phenylquinoline)iridium),  and/or
PtOEP(octaethylporphyrin platinum).

[0053] A green dopant may be, for example, a fluorescent
material such as Alg3(tris-(8-hydroyquinolato) aluminum
(1IT)). The green dopant may be a phosphorescent material,
for example, Ir(ppy)3(fac-tris(2-phenylpyridine)iridium),
Ir(ppy)2(acac)(bis(2-phenylpyridine)(acetylacetonate)iri-
dium(I10)), Ir(mpyp)3(2-phenyl-4-methyl-pyridine iridium),
and/or the like.

[0054] A blue dopant may be, for example, a fluorescent
material such as spiro-DPVBi(spiro-4,'-bis(2,2'-diphenylvi-
nyl)1,1'-biphenyl), spiro-6P (spiro-sixphenyl), distyrvlben-
zene (DSB) based, distyrylarylene (DSA) based, and poly-
fluorene (PFO) based polymers and poly(p-phenylene
vinylene) (PPV) based polymer. Alternatively, the blue
dopant may be a phosphorescent material, for example,
F2Irpic(bis| 2-(4,6-difluorophenyl)pyridinato-N,C2"iridium
picolinate), (F2ppy)2Ir(tmd)(bis[2-(4,6-difluorophenyl)py-
ridinato-N,C2'liridium ~ 2,2,6,6-tetramethylheptane-3,5-di-
one), Ir(dfppz)3(tris[1-(4,6-difluorophenyl)pyrazolate-N,
C2"iridium), and/or the like.

[0055] The second charge transfer region 140 may be
arranged on the organic light emitting layer 130. The second
charge transfer region 140 may have a structure of a single
layer formed of a single material, a structure of a single layer
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formed of a plurality of materials different from each other, or
a structure of multiple layers formed of a plurality of materi-
als different from each other. The second charge transfer
region 140 may further include a second charge blocking
layer depending on the application of the device. Although it
is illustrated in FIG. 2 that the second charge transfer region
140 includes a second charge transport layer 141 and a second
charge injection layer 142, either the second charge transport
layer 141 or the second charge injection layer 142 may be
omitted, orthe second charge transport layer 141 and a second
charge injection layer 142 may be constructed into a single
layer.

[0056] The second charge transport layer 141 is formed on
the organic light emitting layer 130, and serves to transport
the electrons injected from the second charge injection layer
142 to the organic light emitting layer 130.

[0057] The second charge transport layer 141 may include
Alg3(tris-(8-hydroyquinolato) aluminum(Ill)), TPBi(1,3,5-
tris(N-phenylbenzimiazole-2-yl)benzene), BCP(2,9-dim-
ethyl-4,7-diphenyl-1,10-phenanthroline), Bphen(4,7-diphe-
nyl-1,10-phenanthroline), TAZ(3-(biphenyl-4-y1)-5-(4-tert-
butylphenyl)-4-phenyl-4H-1,2,4-triazole), NTAZ(4-
(naphthalene-1-y1)-3,5-diphenyl-4H-1,2.4-triazole),  tBu-
PBD(2-(4-biphenylyl)-5-(4-tert-butyl-phenyl)-1,3,4-
oxadiazole), BAlq(bis(2-methyl-8-quinolinolato-N1,08)-(1,
1-biphenyl-4-olato)aluminum), Bebq2(bis(10-
hydroxybenzo[h]quinolinato)beryllium), ADN(9,10-bis(2-
naphthyl)anthracene) and/or a mixture thereof, but the second
charge transport layer 141 is not limited thereto.

[0058] The second charge injection layer 142 is formed on
the second charge transport layer 141, and serves to improve
efficiency of electron injection from the second electrode 150
to the organic light emitting layer 130.

[0059] The second charge injection layer 142 may be
formed of lanthanum-family metal such as LiF, LiQ(lithium
quinolate), Li,O, BaO, NaCl, CsF, and/or Yb, or metal halide
such as RbCl and/or Rbl, but is not limited thereto. The
second charge injection layer 142 may also be formed of a
mixture of the above-enumerated materials and an insulating
organo metal salt. The employed organo metal salt may be a
material having an energy band gap of approximately 4 eV.
For example, the organo metal salt may include metal acetate,
metal benzoate, metal acetoacetate, metal acetylacetonate, or
metal stearate.

[0060] As mentioned above, the second charge transfer
region 140 may further include a second charge blocking
layer. The second charge blocking layer may include, for
example, at least either BCP(2,9-dimethyl-4,7-diphenyl-1,
10-phenanthroline) or Bphen(4,7-diphenyl-1,10-phenan-
throline), but is not limited thereto.

[0061] The second electrode 150 is disposed on the second
charge transfer region 140. The second electrode 150 may be
a front electrode or a common electrode formed without
being defined on a pixel basis. The second electrode 150 may
include a conductive material having a lower relative work
function when compared with the first electrode 110.

[0062] For example, the second electrode 150 may include
Li, Ca, LiF/Ca, LiF/Al, Al, Mg, Ag, Pt, Pd, Ni, Au, Nd, Ir, Cr,
BaF, Ba and/or a compound thereof or a mixture thereof (for
example, amixture of Ag and Mg, etc.). The second electrode
150 may further include an auxiliary electrode. The auxiliary
electrode may include a film formed by depositing the above-
enumerated materials, and a transparent metal oxide formed
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on the film, for example, indium-tin-oxide (ITO, indium-
zinc-oxide (IZ0), zinc oxide (ZnQO), indium-tin-zinc-oxide,
etc.

[0063] In a case where the organic light emitting display
device 10 is a bottom emission type, the second electrode 150
may be a single or laminated aforementioned conductive
layer having a relatively low work function, or may be a
conductive layer having laminated on a reflective material
layer. In a case where the organic light emitting display device
10 is a top emission type, the second electrode 150 may be
formed of a thin conductive layer having a relatively low work
function, and a transparent conductive film laminated on the
thin conductive layer. The transparent conductive film may
include, for example. an indium-tin-oxide (ITO) layer,
indium-zinc-oxide (IZO) layer, zinc oxide (ZnO) layer,
indium oxide (In,0,) layer, etc.

[0064] A pixel define layer (PDL) 160 may be formed
between a plurality of first electrodes 110. Specifically, the
pixel define layer 160 may overlap with ends of the first
electrode 110 so as to define the first electrodes 110 on a pixel
basis. The pixel define layer 160 may be an insulating layer
which electrically insulates the plurality of first electrodes
110.

[0065] As shown in FIG. 1, the pixel define layer 160 may
cover only a portion of an upper surface of the first electrode
110. The residual part of the first electrode 110 not covered by
the pixel define layer 160 may form an opening. The organic
light emitting layer 130 may be formed on the opening. The
organic light emitting layer 1301s not limited as being formed
only in a restricted region of the opening as shown in FIG. 1,
but may be formed, for example, even to a portion of the pixel
define layer 160.

[0066] The color filter layer 170 is formed on the second
electrode 150. The color filter layer 170 may include a plu-
rality of filters which selectively transmit only light of a
specific wavelength. In some exemplary embodiments, the
color filter layer 170 may include, as shown in FIG. 1, a first
color filter 172, a second color filter 174, and a third color
filter 176. The first color filter 172, the second color filter 174,
and the third color filter 176 may be formed on a transparent
substrate 180. Each of the first color filter 172, the second
color filter 174, and the third color filter 176 may transmit
light of different wavelengths. That is, the first color filter 172
may selectively transmit first color of light, the second color
filter 174 may selectively transmit second color of light, and
the third color filter 176 may selectively transmit third color
of light.

[0067] The first color filter 172 may include one or more
pixel blocks PB. The pixel blocks PB may be a region corre-
sponding to the organic light emitting layer 130, and/or
regions corresponding to the respective plural first electrodes
110. The light emitted from the organic light emitting layer
130 may be selectively transmitted through the correspond-
ing color filter layer. The second color filter 174 and the third
color filter 176 may be disposed in one or more pixel blocks
PB of the first color filter 172. The pixel blocks PB may
include an opening as shown in FIG. 1. That is, the first color
filter 172 may include openings, and the second color filter
174 and the third color filter 176 may be disposed in openings
of the first color filter 172.

[0068] Insome exemplary embodiments, the first color fil-
ter 172, the second color filter 174, and the third color filter
176 may be formed through different processes, and there-
fore, the portions of color filter layer 170 formed by color
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filters 172, 174 and 176 may have different surface shapes.
For example, the surface of the first color filter 172 may be
relatively flat when compared with the surfaces of the second
color filter 174 and the third color filter 176, as shown in FIG.
1. In other words, the surfaces of the second color filter 174
and the third color filter 176 may be relatively curved when
compared with the surface of the first color filter 172. How-
ever, the shapes of the surfaces of the first color filter 172, the
second color filter 174, and the third color filter 176 are not
limited thereto. For example, the surface of each of the first
color filter 172, the second color filter 174, and the third color
filter 176 may be all flat or all curved.

[0069] In some exemplary embodiments, the first color fil-
ter 172, the second color filter 174 and the third color filter
176 may be formed through different processes, and there-
fore, the portions of color filter layer 170 formed by the color
filters 172,174, and 176 may be formed of different materials.
For example, the first color filter 172 may be formed of a
polymer material when the first color filter 172 is formed
through a photolithography process, and the second color
filter 174 and the third color filter 176 may be formed ofanink
material when the color filters 174 and 176 are formed
through an inkjet process. However, these are only illustrative
examples, and the materials of the first color filter 172, the
second color filter 174, and the third color filter 176 are not
limited thereto.

[0070] Insome exemplary embodiments, the first color fil-
ter 172 may be implemented as a filter layer for the color of
light having the lowest sensitivity of luminosity when com-
pared with the second color filter 174 and the third color filter
176. Additionally or alternatively, the first color filter 172
may be implemented as a filter layer for the color of light
having the lowest transmittivity when compared with the
second color filter 174 and the third color filter 176.

[0071] In detail, when the organic light emitting display
device 10 according to an exemplary embodiment uses red,
green and blue colors as basic color of light for expressing
images, the first color filter 172 may be implemented as a
filter layer for the blue light which has the lowest sensitivity of
luminosity/transmittivity among the red, green and blue col-
ors. Thus, in a case where the first color filter 172 is imple-
mented as a filter layer for the color of light having the lowest
sensitivity of luminosity/transmittivity among the basic color
of light, the quality of the image being displayed may be
improved when compared with the case where the first color
filter 172 is formed otherwise.

[0072] Theorganic light emitting display device 10 accord-
ing to an exemplary embodiment may not have a separate
black matrix. However, the first color filter 172 may serve as
both a black matrix and a filter layer for a first color. That is,
the first color filter 172 may be disposed in a non-pixel region
of the organic light emitting display element so as to prevent
light leakage at the interface between the non-pixel region
and a pixel region, thus improving contrast. The first color
filter 172 may be disposed in a part of the pixel region of the
organic light emitting display element so as to selectively
transmit first color of light.

[0073] Although not shown, the organic light emitting dis-
play device 10 according to an exemplary embodiment may
include a microcavity so as to achieve improved luminous
efficiency and prevent degradation of color purity. Accord-
ingly, the organic light emitting display device 10 according
to an exemplary embodiment may be structured such that the
optical thickness between the first electrode corresponding to
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the first color filter 172 among the plurality of the first elec-
trodes 110 and the second electrode 150, the optical thickness
between the first electrode corresponding to the second color
filter 174 among the plurality of the first electrodes 110 and
the second electrode 150, and the optical thickness between
the first electrode corresponding to the third color filter 176
among the plurality of the first electrodes 110 and the second
electrode 150 may be different. For example, in a case where
the first color is blue, the second color is red, and the third
color is green, the optical thickness corresponding to the
second color filter 174 may be the thickest, the optical thick-
ness corresponding to the third color filter 176 may be the
next thickest, and the optical thickness corresponding to the
first color filter 172 may be the least thick.

[0074] FIG. 3 is a plan view of a color filter layer of the
organic light emitting display device according to an exem-
plary embodiment. FIG. 4 is a plan view of a color filter layer
of an organic light emitting display device according to an
exemplary embodiment.

[0075] Referring to FIG. 3 a color filter layer 170¢ may
include a first color filter 1724, a second color filter 174a and
a third color filter 176a. As shown in FIG. 3, the first color
filter 172a may form a background of the color filter layer
170q. The first color filter 172a may include one or more pixel
blocks in which and the second color filter 1744 and the third
color filter 1764 may be disposed.

[0076] As shown in FIG. 3, each of the second color filter
174 and the third color filter 176a may be implemented as a
rectangular shape elongated in one direction. The second
color filter 174a and the third color filter 176a may be recur-
sively arranged in one direction with a set spacing, but are not
limited thereto. For example, the second color filter 174a and
the third color filter 176a may be recursively arranged in the
direction perpendicular to the above direction with a prede-
termined spacing different from the above-described spacing.
[0077] Ina case where the first color filter 172a includes a
plurality of pixel blocks as shown in FIG. 3, the second color
filter 174a may be disposed in any of the plurality of pixel
blocks and the third color filter 176a may be disposed in any
other pixel block among the plurality of pixel blocks.

[0078] Referring now to FIG. 4, a color filter layer 1705
includes a first color filter 1725, asecond color filter 1745 and
a third color filter 1765. As shown in FIG. 4, the first color
filter 1726 may form a background of the color filter layer
1705. The first color filter 17256 may include one or more pixel
blocks in which and the second color filter 1745 and the third
color filter 1765 may be disposed.

[0079] Indetail, each of the second color filter 1745 and the
third color filter 1765 may be implemented as a square shape
as shown in FI1G. 4. The second color filter 1745 and the third
color filter 1765 may be recursively arranged in one direction
and in a direction perpendicular to the one direction with a set
spacing.

[0080] In a case where the first color filter 1725 includes a
plurality of pixel blocks as shown in FIG. 4, the second color
filter 1745 may be disposed in any of the plurality of pixel
blocks and the third color filter 1765 may be disposed in any
other pixel block among the plurality of pixel blocks.

[0081] As shown in FIG. 4, the second color filter 1745 and
the third color filter 1765 may be arranged in a diagonal
direction. That is, the second color filter 174b may be
arranged diagonally to the third color filter 1765. In other
words, the third color filter 1765 may be arranged diagonally
to the second color filter 1745.
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[0082] 1If the second color filter 1745 and the third color
filter 1765 are arranged in a diagonal direction as shown in
FIG. 4, color mixture defects caused when a the second color
filter 1745 and the third color filter 1765 are overlapped with
each other may be prevented, as compared with the case in
which the second color filter 1745 and the third color filter
1765 are arranged more close to each other.

[0083] Now, a method of manufacturing the organic light
emitting display device 10 according to an exemplary
embodiment will be explained.

[0084] FIGS. 5 to 12 are diagrams illustrating a method of
manufacturing the organic light emitting display device
according to an exemplary embodiment. Specifically. FIGS. 5
to 8 are diagrams illustrating a method of manufacturing an
organic light emitting display element of the organic light
emitting display device, and FIGS. 9 to 11 are diagrams
illustrating a method of manufacturing a color filter layer of
the organic light emitting display device.

[0085] The method of manufacturing the organic light
emitting display device according to an exemplary embodi-
ment may include manufacturing an organic light emitting
display element, manufacturing a color filter layer, and cou-
pling the organic light emitting display element and the color
filter layer.

[0086] Hereinafter, the method of manufacturing an
organic light emitting display element will be explained prior
to the method of manufacturing a color filter layer as an
illustrative example, however, manufacturing an organic light
emitting display element is not limited to being performed
prior to manufacturing a color filter layer. That is, the color
filter layer may be manufactured prior to the organic light
emitting display element or may be manufactured at the same
time.

[0087] First, a method of manufacturing an organic light
emitting display device will be explained. The method of
manufacturing the organic light emitting display device
according to an exemplary embodiment may include a series
of steps to be performed in order. Referring to FIG. 5, the
plurality of electrodes 110 are formed on the substrate 100.

[0088] Now, referring to FIG. 6, the pixel define layer 160
1s formed between the plurality of first electrodes 110. The
pixel define layer 160 may cover only a portion of an upper
surface ofthe first electrode 110. That is, the pixel define layer
160 may overlap with ends of the first electrode 110 as shown
in FIG. 6.

[0089] Referring to FIG. 7, the organic light emitting layer
130 is formed on the plurality of first electrodes 110. In some
exemplary embodiments, as shown in FIG. 7, the organic
light emitting layer 130 may be formed in the opening where
the pixel define layer 160 is not formed on the plurality of first
electrodes 110. The organic light emitting layer 130 may be
formed on a portion of the pixel define layer 160 as shown in
FIG. 7. However, the organic light emitting layer 130 is not
limited thereto, and may be formed only in the opening where
the pixel define layer 160 is not formed on the first electrodes
110, and may not be formed on the pixel define layer 160.

[0090] Referring to FIG. 8, the second electrode 150 is
formed on the organic light emitting layer 130 and the pixel
define layer 160. As shown in FIG. 8, the second electrode
150 may be implemented as a front electrode or a common
electrode formed without being defined on a pixel basis, but is
not limited thereto.
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[0091] The method of forming the color filter layer 170 of
the organic light emitting display device 10 will be explained
hereinafter.

[0092] As described above, the color filter layer 170 of the
organic light emitting display device 10 according to an
exemplary embodiment includes the first color filter 172, the
second color filter 174, and the third color filter 176. The first
color filter 172 may be formed through a process different
from the processes of forming the second color filter 174 and
the third color filter 176.

[0093] Forexample, the first color filter 172 may be formed
through a photolithography process, and the second color
filter 174 and the third color filter 176 may be formed through
an inkjet process. In this case, the first color filter 172 may be
formed first through a photolithography process, and then, the
second color filter 174 and the third color filter 176 may be
formed at the same time through an inkjet process.

[0094] Referring to FIG. 9, to form the color filter layer
170, photoresist is deposited on the transparent substrate 180
to obtain a photoresist layer P for manufacturing a color filter.
The photoresist layer P for manufacturing a color filter may
be formed through a spin coating process, a spraying process,
or an immersion process, but is not limited thereto. The pho-
toresist may be positive photoresist or negative photoresist.
The photoresist layer P for manufacturing a color filter may
include, for example, dye compounds including binder resins,
monomers, photoinitiators, and epoxy group, and organic
solvents. Optical characteristics of the color filter to be manu-
factured may be determined by the color produced by the dye
compounds.

[0095] Referring to FIG. 10, a photomask M with a pattern
engraved therein according to the shape of the first color filter
172 to be formed is positioned on the photoresist layer P for
manufacturing a color filter. Subsequently, the photoresist
layer P for manufacturing a color filter is selectively exposed
to light L via the photomask M, and developed to form the
first color filter 172 on the transparent substrate 180. Thus, the
first color filter 172 may have openings.

[0096] Although positive photoresist is described, the por-
tion exposed to light L. may be formed as the photoresist layer
P for manufacturing a color filter if negative photoresist is
used.

[0097] Referring now to FIG. 11, the second color filter 174
and the third color filter 176 are formed in openings of the first
color filter 172 through an inkjet process. Specifically, ink
droplets are discharged into openings of the first color filter
172 by an inkjet head I having a plurality of nozzles, thereby
forming the second color filter 174 and the third color filter
176 at the same time.

[0098] Theink used for forming the second color filter 174
and the third color filter 176 may include colorants and resin
compounds. The colorants may include acid dyes, reactive
dyes, disperse dyes, oil soluble dyes and the like, but are not
limited thereto. The resin compounds may include thermo-
setting resin or photocurable resins.

[0099] The method of manufacturing the organic light
emitting display device according to an exemplary embodi-
ment includes manufacturing a color filter layer by using both
a photolithography process and an inkjet process. Thus, the
exemplary method does not include a process of forming a
separate black matrix, simplifying manufacturing processes
and reducing the amount of material used in manufacturing
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the color filter layer when compared with the method of
manufacturing a color filter layer by a photolithography pro-
cess alone.

[0100] Referring now to FIG. 12, the color filter layer 170 is
formed on the second electrode 150 of the organic light emit-
ting display element. That is, the organic light emitting dis-
play element and the color filter layer 170 may be coupled
with each other in such a manner that the color filter layer 170
may be positioned on the second electrode 150 of the organic
light emitting display element. In more detail, as shown in
FIG. 12, the organic light emitting display element and the
color filter layer 170 may be coupled with each other in such
amanner that the surface of the transparent substrate 180 with
the color filter layer 170 formed thereon, may face the organic
light emitting display element. Although not shown, the
organic light emitting display device 10 may further include a
sealant interposed between the substrate 100 and the trans-
parent substrate 180 along edges of the two substrates 100 and
180 to join and seal the two substrates 100 and 180 together.

[0101] Insome exemplary embodiments, the organic light
emitting display device 10 may include a space, i.e., an air
layer, between the color filter layer 170 and the second elec-
trode 150 as shown in FIG. 1 and FIG. 12. However, this is
merely an illustrative example, and the organic light emitting
display device 10 may include a protective layer interposed
between the color filter layer 170 and the second electrode
150.

[0102] FIG. 13 is a diagram of the organic light emitting
display device according to another exemplary embodiment.

[0103] Referring to FIG. 13, an organic light emitting dis-
play device 10¢ according to another exemplary embodiment
is different from the organic light emitting display device 10
of the exemplary embodiment explained with reference to
FIG. 1 in that the device 10¢ includes a color filter layer 170¢
and a protective layer 190 having different constructions,
however, other components of the device 10¢ may be the same
as or similar to those of the device 10. Hereinafter, differences
between the two devices 10¢ and 10 will be explained and
duplicated descriptions will be omitted.

[0104] Intheexemplary embodiment shown in FIG. 13, the
protective layer 190 serves to protect the organic light emit-
ting layer 130 from external environmental factors such as
moisture an oxygen, and may be formed on the second elec-
trode 150 as shown in FIG. 13. The protective layer 190 may
be a thin film encapsulation layer formed by, for example,
alternately laminating a plurality of organic layers and a
plurality of inorganic layers, or may be implemented as a
transparent substrate such as encapsulation glass.

[0105] Inacasewhere the protective layer 190 is a thin film
encapsulation layer, the protective layer 190 may include a
plurality of organic layers and a plurality of inorganic layers
which are alternately laminated. The organic layers may
include an acrylate-based material, and the inorganic layers
may include an oxide-based material, but are not limited
thereto.

[0106] Referring to FIG. 13, the color filter layer 170¢
includes a first color filter 172¢, asecond color filter 174c, and
athird color filter 176¢. As shown in FIG. 13, the color filter
layer 170¢ may be formed on the protective layer 190. In more
detail, the first color filter 172c¢, the second color filter 174c,
and the third color filter 176¢ may be formed directly on the
protective layer 190. However, this is merely an illustrative
example, and the color filter layer 170¢ is not limited thereto.
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[0107] In some exemplary embodiments, the color filter
layer 170 may include the first color filter 172, the second
color filter 174, and the third color filter 176 as shown in FIG.
1 and FIG. 12. In this case, the organic light emitting display
device 10 according to an exemplary embodiment may use
red, green, and blue colors as basic color of light for express-
ing images. However, this is merely an illustrative example,
and basic color of light more than or different than the above
three color of light may be used.

[0108] FIG. 14 is a diagram of an organic light emitting
display device according to yet another exemplary embodi-
ment.

[0109] Referring to FIG. 14, an organic light emitting dis-
play device 104 according to yet another exemplary embodi-
ment is different from the organic light emitting display
device 10 of the exemplary embodiment explained with ref-
erence to FIG. 1 in that the device 104 includes a color filter
layer 1704 having a different construction, however, other
components of the device 104 may be same with or similar to
those of the device 10. Hereinafter, differences between the
two devices 104 and 10 will be explained and duplicated
descriptions will be omitted.

[0110] Intheexemplary embodiment shown in FIG. 14, the
color filter layer 1704 may include a first color filter 1724, a
second color filter 1744, a third color filter 1764, and a fourth
color filter 1784.

[0111] The first color filter 172d, the second color filter
174d, the third color filter 1764, and the fourth color filter
1784 may be formed on the transparent substrate 180. Fach of
the first color filter 1724, the second color filter 1744, the third
color filter 1764, and the fourth color filter 1784 may transmit
light having different wavelengths. That is, the first color filter
172d may selectively transmit first color of light, the second
color filter 1744 may selectively transmit second color of
light, the third color filter 1764 may selectively transmit third
color of light, and the fourth color filter 1784 may selectively
transmit fourth color of light.

[0112] The first color filter 1724 may include one or more
pixel blocks PB. The pixel blocks may include openings. The
second color filter 1744, the third color filter 176d, and the
fourth color filter 1784 may be disposed in the pixel blocks
PB of the first color filter 172d. For example, when the first
color filter 1724 includes a plurality of pixel blocks PB, the
second color filter 174d may be disposed in any of the plu-
rality of pixel blocks PB, the third color filter 1764, may be
disposed in any other pixel block PB among the plurality of
pixel blocks PB, and the fourth color filter 1784 may be
disposed in any other pixel block not containing second color
filter 174d or third color filter 1764 among the plurality of
pixel blocks PB.

[0113] Insome exemplary embodiments, the first color fil-
ter 172d may be implemented as a filter layer for the color of
light having the lowest sensitivity of luminosity when com-
pared with the colors of light passing through the second color
filter 1744, the third color filter 1764 and the fourth color filter
1784. Additionally or alternatively, the first color filter 1724
may be implemented as a filter layer for the color of light
having the lowest transmittivity when compared with the
colors of light passing through the second color filter 1744,
the third color filter 1764, and the fourth color filter 1784,

[0114] For example, a first color may be blue having the
lowest sensitivity of luminosity/transmittivity, a second color
and a third color may be either red or green, and a fourth color
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may be white. However, this is merely anillustrative example,
and exemplary embodiments are not limited to these colors.

[0115] According to an exemplary embodiment, there is
provided an organic light emitting display device capable of
preventing color mixture defects.

[0116] According to an exemplary embodiment, there is
provided a method of manufacturing an organic light emitting
display device capable of preventing color mixture defects
caused by bank defects or degradation of droplet directional-
ity of an inkjet head.

[0117] According to an exemplary embodiment, there is
provided a method of manufacturing an organic light emitting
display device capable of simplifying processes of manufac-
turing a color filter.

[0118] According to an exemplary embodiment, there is
provided a method of manufacturing an organic light emitting
display device capable of reducing an amount of material
used in manufacturing a color filter.

[0119] It will be apparent to those skilled in the art that
various modifications and variation can be made in the
present invention without departing from the spiritor scope of
the invention. Thus, it is intended that the present invention
cover the modifications and variations of this invention pro-
vided they come within the scope of the appended claims and
their equivalents.

What is claimed is:

1. An organic light emitting display device, comprising:

a substrate;

first electrodes disposed on the substrate;

an organic light emitting layer formed on the first elec-

trodes;

a second electrode disposed on the organic light emitting

layer; and

a color filter layer disposed on the second electrode,

wherein the color filter layer comprises a first color filter, a

second color filter, and a third color filter,

wherein each of the first, second, and third color filters are

configured to transmit a different wavelength of light,
and

wherein the second color filter and the third color filter are

disposed in one or more pixel blocks disposed in the first
color filter.

2. The organic light emitting display device of claim 1,
wherein the second color filter is disposed in a first pixel block
and the third color filter is disposed in a second pixel block
disposed in a different area than the first pixel block.

3. The organic light emitting display device of claim 1,
wherein the first color filter is a filter layer for color of light
having a lower sensitivity of luminosity or transmittivity than
colors of light transmitted through the second color filter and
the third color filter.

4. The organic light emitting display device of claim 1,
wherein the second color filter is disposed in a diagonal
direction from third color filter when viewed in plan view.

5. The organic light emitting display device of claim 1,
wherein the first color filter layer is configured to transmit a
blue color of light.

6. The organic light emitting display device of claim 1,
further comprising a protective layer interposed between the
second electrode and the color filter layer.

7. The organic light emitting display device of claim 6,
wherein the first color filter, the second color filter, and the
third color filter are disposed directly on the protective layer.
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8. The organic light emitting display device of claim 1,
wherein the color filter layer further comprises a fourth color
filter configured to transmit a white color, the fourth color
filter being disposed in at least one pixel block.

9. The organic light emitting display device of claim 8,
wherein:

the second color filter is disposed in a first pixel block;

the third color filter is disposed in a second pixel block;

the fourth color filter is disposed in a third pixel block; and
the first, second, and third pixel blocks are disposed in
different areas from each other.

10. The organic light emitting display device of claim 8,
wherein the first color filter is configured to transmit a blue
color of light.

11. A method of manufacturing an organic light emitting
display device, comprising:

forming first electrodes on a first substrate;

forming an organic light emitting layer on the first elec-

trodes;

forming a second electrode on the organic light emitting

layer; and

forming a color filter layer on the second electrode,

wherein forming the color filter layer comprises:

forming a first color filter comprising openings; and
forming a second color filter and a third color filter in the
openings.

12. The method of claim 11, wherein forming the first color
filter comprises forming the first color filter using a photoli-
thography process.
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13. The method of claim 11, wherein forming the second
color filter and the third color filter comprises forming the
second color filter and the third color filter using by an inkjet
process.

14. The method of claim 11, wherein the second color filter
and the third color filter are formed in different openings.

15. The method of claim 11, wherein the first color filter is
a filter layer for a color of light that has a lower sensitivity of
luminosity or transmittivity than colors of light transmitted
through the second color filter and the third color filter.

16. The method of claim 11, wherein the second color filter
is disposed in a diagonal direction from third color filter when
viewed in plan view.

17. The method of claim 11, wherein the first color filter is
configured to transmit a blue color.

18. The method of claim 11, further comprising forming a
protective layer disposed on the second electrode.

19. The method of claim 11, wherein forming the color
filter layer further comprises forming a fourth color filter in
the openings.

20. The method of claim 19, wherein:

the second color filter is disposed in a first opening;

the third color filter is disposed in a second opening;

the fourth color filter is disposed in a third opening; and

the first, second, and third openings are disposed in differ-

ent areas from each other.
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