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An organic light emitting display device includes a first elec-
trode, a second electrode facing the first electrode, an organic
light emitting layer disposed between the first and second
electrodes, a first auxiliary structure and a second auxiliary
structure both of which are disposed between the first and
second electrodes. The first electrode is disposed on a sub-
strate having a first sub-pixel region, a second sub-pixel
region and a third sub-pixel region. The organic light emitting
layer includes a first organic light emitting layer, a second
organic light emitting layer and a third organic light emitting
layer. The first auxiliary structure includes a first doping
pattern, a first resonance auxiliary pattern, a second doping
pattern and a second resonance auxiliary pattern. The second
auxiliary structure includes a third doping pattern, a third

(51) Imt.Cl resonance auxiliary pattern, a fourth doping pattern and a
HOIL 27/32 (2006.01) fourth resonance auxiliary pattern.
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ORGANIC LIGHT EMITTING DISPLAY
DEVICE AND METHOD OF
MANUFACTURING THE SAME

CLAIM OF PRIORITY

[0001] This application makes reference to, incorporates
the same herein, and claims all benefits accruing under 35
U.S.C. §119 from an application earlier filed in the Korean
Intellectual Property Office on 24 Jan. 2013 and there duly
assigned Serial No. 10-2013-0007763.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] Example embodiments of the present invention
relate to anorganic light emitting display device and a method
of manufacturing the same. Particularly, example embodi-
ments relate to an organic light emitting display device having
improved brightness and improved light emission efficiency
and a method of manufacturing the same.

[0004] 2. Description of the Related Art

[0005] Organic light emitting display (OLED) devices dis-
play information of images or characters by using light gen-
erated as holes and electrons, which are provided from an
anode and a cathode, respectively, are combined with each
other at an organic light emitting layer interposed between the
anode and the cathode. The OLED devices have been spot-
lighted as next-generation display devices because the OLED
devices have various advantages such as a wider viewing
angle, a rapid response speed, a thinner thickness, and lower
power consumption.

SUMMARY OF THE INVENTION

[0006] Some example embodiments provide an organic
light emitting display device having improved brightness and
improved light emission efficiency.

[0007] Some example embodiments provide a method of
manufacturing an organic light emitting display device hav-
ing improved brightness and improved light emission effi-
ciency.

[0008] However, objects of example embodiments are not
limited to the above, but can be variously expanded without
departing from the present inventive concept.

[0009] According to example embodiments, there is pro-
vided an organic light emitting display device including a first
electrode, a second electrode, an organic light emitting layer,
a first auxiliary structure and a second auxiliary structure. The
first electrode is disposed on a substrate having a first sub-
pixel region, a second sub-pixel region and a third sub-pixel
region. The second electrode faces the first electrode. The
organic light emitting layer 1s disposed between the first
electrode and the second electrode. The organic light emitting
layer includes a first organic light emitting layer, a second
organic light emitting layer and a third organic light emitting
layer. The first auxiliary structure is disposed between the first
electrode and the second electrode. The first auxiliary struc-
ture includes a first doping pattern, a first resonance auxiliary
pattern, a second doping pattern and a second resonance
auxiliary pattern. The second auxiliary structure is disposed
between the first electrode and the second electrode. The
second auxiliary structure includes a third doping pattern, a
third resonance auxiliary pattern, a fourth doping pattern and
a fourth resonance auxiliary pattern.
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[0010] Inexample embodiments, the organic light emitting
display device may further include an electron injection layer
between the organic light emitting layer and the second elec-
trode.

[0011] Inexample embodiments, the organic light emitting
display device may further include an electron transfer layer
between the organic light emitting layer and the electron
injection layer.

[0012] Inexample embodiments, the organic light emitting
display device may further include a hole injection layer
between the organic light emitting layer and the first elec-
trode.

[0013] Inexample embodiments, the organic light emitting
display device may further include a hole transfer layer
between the organic light emitting layer and the hole injection
layer.

[0014] In example embodiments, the first organic light
emitting layer may radiate blue light, the second organic light
emitting layer may radiate red light, and the third organic light
emitting layer may radiate green light.

[0015] In example embodiments, the first organic light
emitting layer may be disposed in the first sub-pixel region,
the second sub-pixel region and the third sub-pixel region, the
second organic light emitting layer may be disposed in the
first sub-pixel region to overlap the first organic light emitting
layer, and the third organic light emitting layer may be dis-
posed in the second sub-pixel region to overlap the first
organic light emitting layer.

[0016] In example embodiments, the first auxiliary struc-
ture may be disposed between the first organic light emitting
layer and the second organic light emitting layer.

[0017] In example embodiments, the first doping pattern
may be disposed to directly contact the first organic light
emitting layer, and the second doping pattern may be dis-
posed between the first resonance auxiliary pattern and the
second resonance auxiliary pattern.

[0018] In example embodiments, a ratio between a thick-
ness of the first resonance auxiliary pattern and a thickness of
the second resonance auxiliary pattern may be about 2:1.
[0019] In example embodiments, a ratio between a thick-
ness of the first doping pattern and a thickness of the second
doping pattern may be about 1:2.

[0020] In example embodiments, the second auxiliary
structure may be disposed between the first organic light
emitting layer and the third organic light emitting layer.
[0021] In example embodiments, the third doping pattern
may be disposed to directly contact the first organic light
emitting layer, and the fourth doping pattern is disposed
between the third resonance auxiliary pattern and the fourth
resonance auxiliary pattern.

[0022] In example embodiments, a ratio between a thick-
ness of the third resonance auxiliary pattern and a thickness of
the fourth resonance auxiliary pattern may be about 2:1.
[0023] In example embodiments, a ratio between a thick-
ness of the third doping pattern and a thickness of the fourth
doping pattern may be about 1:2.

[0024] Inexample embodiments, the organic light emitting
display device may further include a thin film transistor elec-
trically connected to the first electrode and a protection layer
covering the second electrode.

[0025] According to example embodiments, there is pro-
vided a method of manufacturing an organic light emitting
display device. In the method, a first electrode is formed on a
substrate. A first organic light emitting layer is formed on the
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first electrode. A first auxiliary structure is formed on the first
organic light emitting layer. The first auxiliary structure
includes a first doping pattern, a first resonance auxiliary
pattern, a second doping pattern and a second resonance
auxiliary pattern. A second auxiliary structure is formed on
the first organic light emitting layer. The second auxiliary
structure includes a third doping pattern, a third resonance
auxiliary pattern, a fourth doping pattern and a fourth reso-
nance auxiliary pattern. The second auxiliary structure is
disposed not to be overlapped with the first auxiliary struc-
ture. A second electrode is formed to cover the first organic
light emitting layer, the first auxiliary structure and the second
auxiliary structure.

[0026] In example embodiments, an electron injection
layer is formed between the second electrode and the first
organic light emitting layer.

[0027] In example embodiments, a hole injection layer is
formed between the first electrode and the first organic light
emitting layer.

[0028] Inexampleembodiments, forming the first auxiliary
structure may include forming a second doping pattern
between the first resonance auxiliary pattern and the second
resonance auxiliary pattern. Forming the second auxiliary
structure may include forming a fourth doping pattern
between the third resonance auxiliary pattern and the fourth
resonance auxiliary pattern.

[0029] According to example embodiments, an organic
light emitting display device may include a first auxiliary
structure and a second auxiliary structure. The first auxiliary
structure and the second auxiliary structure may include a
plurality of doping patterns and a plurality of resonance aux-
iliary patterns. A first doping pattern and a third doping pat-
tern may increase a carrier mobility between a first organic
light emitting layer and resonance auxiliary patterns. A sec-
ond doping pattern and a fourth doping pattern may increase
a carrier mobility between the resonance auxiliary patterns.
Accordingly, an electrical property of the organic light emit-
ting display device may be improved, a brightness of the
organic light emitting display device may be improved, and a
life time of the organic light emitting display device may be
extended.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] A more complete appreciation of the invention, and
many of the attendant advantages thereof, will be readily
apparent as the same becomes better understood by reference
to the following detailed description when considered in con-
junction with the accompanying drawings in which like ref-
erence symbols indicate the same or similar components,
wherein:

[0031] FIG. 1 is a cross-sectional view illustrating an
organic light emitting display device in accordance with some
embodiments;

[0032] FIG. 2 is an enlarged cross-sectional view of region
A of FIG. 1;
[0033] FIGS. 3 through 12 are cross-sectional views illus-

trating a method of manufacturing an organic light emitting
display device in accordance with some embodiments;
[0034] FIG. 13 is a cross-sectional view illustrating an
organic light emitting display device in accordance with other
embodiments; and

[0035] FIG. 14 is a graph illustrating a relation between a
voltage and a current density of an organic light emitting
display device of FIG. 1.
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DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0036] Various example embodiments will be described
more fully hereinafter with reference to the accompanying
drawings, in which some example embodiments are shown.
The present inventive concept may, however, be embodied in
many different forms and should not be construed as limited
to the example embodiments set forth herein. Rather, these
example embodiments are provided so that this disclosure
will be thorough and complete, and will fully convey the
scope of the present inventive concept to those skilled in the
art. In the drawings, the sizes and relative sizes of layers and
regions may be exaggerated for clarity. Like numerals refer to
like elements throughout.

[0037] It will be understood that, although the terms first,
second, third etc. may be used herein to describe various
elements, these elements should not be limited by these
terms. These terms are used to distinguish one element from
another. Thus, a first element discussed below could be
termed a second element without departing from the teach-
ings of the present inventive concept. As used herein, the term
“and/or” includes any and all combinations of one or more of
the associated listed items.

[0038] It will be understood that when an element is
referred to as being “connected” or “coupled” to another
element, it can be directly connected or coupled to the other
element or intervening elements may be present. In contrast,
when an element is referred to as being “directly connected”
or “directly coupled” to another element, there are no inter-
vening elements present. Other words used to describe the
relationship between elements should be interpreted in a like
fashion (e.g., “between” versus “directly between,” “adja-
cent” versus “directly adjacent,” etc.).

[0039] The terminology used herein is for the purpose of
describing particular example embodiments only and is not
intended to be limiting of the present inventive concept. As
used herein, the singular forms “a” “an” and “the” are
intended to include the plural forms as well, unless the con-
text clearly indicates otherwise. It will be further understood
that the terms “comprises” and/or “comprising,” when used in
this specification, specify the presence of stated features,
integers, steps, operations, elements, and/or components, but
do not preclude the presence or addition of one or more other
features, integers, steps, operations, elements, components,
and/or groups thereof.

[0040] 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 inventive concept belongs. It will be further under-
stood that terms, such as those defined in commonly used
dictionaries, should be interpreted as having a meaning that is
consistent with their meaning in the context of the relevant art
and will not be interpreted in an idealized or overly formal
sense unless expressly so defined herein.

[0041] FIG.1is cross-sectional view illustrating an organic
light emitting display device in accordance with some
embodiments.

[0042] In reference to FIG. 1, the organic light emitting
display device may include a substrate 100, a buffer layer 102,
a gate insulation layer 104, a first insulating interlayer 106, a
second insulating interlayer 108, a pixel defining layer 112, a
transistor 130, a first electrode 146, a second electrode 148, an
organic light emitting structure 200 and a protection layer
150.
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[0043] The substrate 100 may include a transparent insu-
lating substrate. For example, the substrate 100 may include
a glass substrate, a quartz substrate, a transparent resin sub-
strate, and the like. In this case, the transparent resin may
include a polyimide based resin, an acrylic based resin, a
polyacrylate based resin, a polycarbonate based resin, a poly-
ether based resin, a polyethylene terephthalate based resin, a
sulfonic acid based resin, and the like.

[0044] The buffer layer 102 may be disposed on the sub-
strate 100. The buffer layer 102 may include an insulation
material such as silicon oxide (SiOx), silicon nitride (SiNx),
silicon oxynitride (SiOxNy), silicon oxycarbide (SiOxCy),
silicon carbon nitride (SiCxNy), and the like. The insulation
material may be used alone, or may be used as a mixture
thereof. In an example embodiment, the buffer layer 102 may
have a multilayer structure, and the muliilayer structure may
consist of SiOx layer, SiNx layer, SiOxNy layer, SiOxCy
layer, SiCxNy layer, and the like.

[0045] Thebuffer layer 102 may prevent an impurities from
being diffused from the substrate 100. The buffer layer 102
may adjust a heat transfer rate during a crystallization process
of an active pattern 135, so that an electrical property of the
active patterns 135 may be improved. Further, the buffer layer
102 may have a flat top surface.

[0046] Theactive pattern 135 may be disposed on the buffer
layer 102. In example embodiments, the active pattern 135
may include polysilicon. In other example embodiments, the
active pattern 135 may include amorphous semiconductor
such as amorphous zinc-indium-tine oxide (ZITO), amor-
phous indium-gallium-zinc oxide (IGZ0), and the like. The
active pattern 135 may be divided into a drain contact region
132 contacting a drain electrode 142, a source contact region
136 contacting a source electrode 144, and a channel region
134 between the drain contact region 132 and the source
contact region 134.

[0047] The gate insulation layer 104 may be disposed on
the buffer layer 102 to cover the active pattern 135, thereby
insulating the active pattern 135 from a gate electrode 138 and
a gate line (not illustrated). The gate insulation layer 104 may
include silicon oxide, metal oxide, and the like. For example,
the gate insulation layer 104 may include hafnium oxide
(HfOx), aluminum oxide (AlOx), zirconium oxide (ZrOx),
titanium oxide (TiOx), tantalum oxide (TaOx), and the like.
The gate insulation layer 104 may have contact holes which
may expose the source contact region 136 and the drain
contact region 132.

[0048] The gate electrode 138 may be disposed on the gate
insulation layer 104. The gate electrode 138 may be disposed
to overlap the channel region 134. When a voltage difference
is applied between the gate electrode 138 and the source
electrode 144, the transistor 130 may be turned on, so that a
current may flow through the channel region 134 to the drain
electrode 142.

[0049] The gate electrode 138 may include a metal, an
alloy, a metal nitride, a conductive metal oxide, and the like.
For example, the gate electrode 138 may include aluminum
(Al), silver (Ag), tungsten (W), tungsten nitride (WNXx), cop-
per (Cu), nickel (Ni), chromium (Cr), chromium nitride
(CrNx), molybdenum (Mo), titanium (T1), titanium nitride
(TiNx), platinum (Pt), tantalum (Ta), tantalum nitride (TaNx),
neodymium (Nd), scandium (Sc), strontium ruthenium oxide
(SRO), zinc oxide (ZnOx), indium tin oxide (ITO), tin oxide
(SnOx), indium oxide (InOx), gallium oxide (GaOx), indium
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zinc oxide (IZ0), and mixtures thereof. Further, the gate
electrode 138 may have a single layer structure or a multilayer
structure.

[0050] A gate line (not illustrated) may be formed at the
same level as the gate electrode 138, and may be electrically
connected to the gate electrode 138.

[0051] The first insulating interlayer 106 may be disposed
onthe gateinsulation layer 104 to cover the gate electrode 138
and the gate line. The first insulating interlayer 106 may
isolate the gate electrode 138 and the gate line from the source
electrode 144 and the drain electrode 142.

[0052] The first insulating interlayer 106 may include sili-
con compound. For example, the first insulating interlayer
106 may include silicon oxide, silicon nitride, silicon oxyni-
tride, silicon carbon nitride, silicon oxy nitride, and the like.
The first insulating interlayer 106 may have contact holes
exposing the source contact region 136 and the drain contact
region 132 of the active pattern 135.

[0053] The source electrode 144 and the drain electrode
142 may be disposed on the first insulating interlayer 106.
The source electrode 144 and the drain electrode 142 may be
disposed through the first insulating interlayer 106 and the
gate insulation layer 104, thereby contacting the source con-
tactregion 136 and the drain contact region 132, respectively.
[0054] The source electrode 144 and the drain electrode
142 may include a metal, an alloy, a metal nitride, a conduc-
tive metal oxide, and the like. For example, the source elec-
trode 144 and the drain electrode 142 may include aluminum
(Al), silver (Ag), tungsten (W), tungsten nitride (WNx), cop-
per (Cu), nickel (Ni), chromium (Cr), chromium nitride
(CrNx), molybdenum (Mo), titanium (T1), titanium nitride
(TiNx), platinum (Pt), tantalum (Ta), tantalum nitride (TaNx),
neodymium (Nd), scandium (Sc), strontium ruthenium oxide
(SRO), zinc oxide (ZnOx), indium tin oxide (ITO), tin oxide
(SnOx), indium oxide (InOx), gallium oxide (GaOx), indium
zinc oxide (IZ0), and alloys thereof.

[0055] A data line (not illustrated) may be formed at the
same level as the source electrode 144 and the drain electrode
144, and may be electrically connected to the source electrode
144.

[0056] The second insulating interlayer 108 may be dis-
posed on the first insulating interlayer 106 to cover the source
electrode 144, the drain electrode 142 and the data line. The
second insulating interlayer 108 may isolate the source elec-
trode 144 from the first electrode 146.

[0057] Thesecondinsulating interlayer 108 may include an
organic insulation material or an inorganic insulation mate-
rial. For example, the second insulating interlayer 108 may
include a photoresist, an acryl based resin, a polyamide based
resin, a siloxane based resin, a novolac resin, an alkali-soluble
resin, a silicon oxide material, a silicon nitride material, a
silicon oxy nitride material, a silicon oxy carbide material, a
silicon carbon nitride material, and the like. The second insu-
lating interlayer 108 may have a contact hole exposing the
drain electrode 142.

[0058] The first electrode 146 may be disposed on the sec-
ond insulating interlayer 108 in a pixel region, and the first
electrode 146 may be electrically connected to the drain elec-
trode 142 through the contact hole of the second insulating
interlayer 108.

[0059] When the organic light emitting display devicehas a
top emission type, the first electrode 146 may be a reflection
electrode. For example, the first electrode 146 may include a
metal or an alloy such as aluminum (Al), silver (Ag), plati-
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num (Pt), gold (Au), chromium (Cr), tungsten (W), molyb-
denum (Mo), titanium (Ti), palladium (Pd), iridium (Ir), and
the like. In other example embodiments, the first electrode
146 may include a transparent conductive material such as
indium tin oxide, tin oxide, indium zinc oxide, zinc oxide,
indium, gallium oxide, gallium oxide, and the like.

[0060] The pixel defining layer 112 may be disposed on the
second insulating interlayer 108 to partially cover the first
electrode 146. The pixel defining layer 112 may include an
organic insulating material or an inorganic insulating mate-
rial. For example, the pixel defining layer 112 may include a
photoresist, a polyacryl based resin, a polyimide based resin,
an acryl based resin, a silicon compound, and the like. A
display region and a non display region of the organic light
emitting display device may be defined by the first electrode
146 and the pixel defining layer 112. That is, the first electrode
146 may be exposed by the pixel defining layer 112 in the
display region, and the pixel defining layer 112 may be dis-
posed in the non display region.

[0061] The organic light emitting structure 200 may be
disposed on the second electrode 146, and the second elec-
trode 148 may be disposed to cover the organic light emitting
structure 200 and the pixel defining layer 112.

[0062] When the organic light emitting display device has a
top emission type, the second electrode 148 may be a trans-
parent electrode or a semi transparent electrode. In this case,
the second electrode 148 may include a transparent conduc-
tive material such as indium tin oxide (ITO), tin oxide
(SnOx), indium oxide (InOx), gallium oxide (GaOx), indium
zine oxide (IZ0), and the like.

[0063] FIG. 2 is an enlarged cross-sectional view of region
A of FIG. 1.
[0064] In reference to FIG. 2, the organic light emitting

structure 200 may include an electron injection layer 202, an
electron transfer layer 204, a hole injection layer 206, a hole
transfer layer 208, an organic light emitting layer 210, first
auxiliary structures 220, and second auxiliary structures 230.
[0065] Thehole injection layer 206 may be disposed on the
first electrode 146. The hole injection layer 206 may include
CuPc(cupper phthalocyanine), PEDOT(poly(3,4)-ethylene-
dioxythiophene), PANI(polyaniline), NPD(N,N-dinaphthyl-
N,N'-diphenyl benzidine), etc., however, a material in the
hole injection layer 206 may not be limited thereto. The hole
injection layer 206 may promote a hole injection from the first
electrode 146, thereby improving efficiency of the organic
light emitting structure 200.

[0066] The hole transfer layer 208 may be disposed on the
hole injection layer 206. The hole transfer layer 280 may
include NPD (N,N-dinaphthyl-N,N'-diphenylbenzidine),
TPD (N,N'-bis-(3-methylphenyl)-N,N'-bis-(phenyl)-benzi-
dine), s-TAD, MTDATA (4.4',4"-Tris(N-3-methylphenyl-N-
phenyl-amino)-triphenylamine), etc. However, a material in
the hole transfer layer 420 may not be limited thereto. The
hole transfer layer 208 may improve a movement of holes
from the hole injection layer 206.

[0067] The organic light emitting layer 210 may be dis-
posed on the hole transfer layer 208. The organic light emit-
ting layer 210 may include a first organic light emitting layer
211, a second organic light emitting layer 212 and a third
organic light emitting layer 213. The first organic light emit-
ting layer 211 may substantially emit blue light, the second
organic light emitting layer 212 may substantially emit red
light, and the third organic light emitting layer 213 may
substantially emit green light.
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[0068] In example embodiments, the first organic light
emitting layer 211 may be disposed in the first sub-pixel
region (SP1), the second sub-pixel region (SP2) and the third
sub-pixel region (SP3). Inone embodiment, the first sub-pixel
region is adjacent to the second sub-pixel region and the
second sub-pixel region is adjacent to the third sub-pixel
region. The first organic light emitting layer 211 may include
blue dopants, such as oxadiazole dimer dyes (Bis-DAPOXP),
spiro compounds (Spiro-DPVBi, Spiro-6P), triarylamine
compounds, bis(styryl)amine (DPVBi, DSA), 4,4'-bis(9-
ethyl-3-carbazovinylene)-1,1"-biphenyl (BCzVBi), perylene,
2,5,8,11-tetra-tert-butylperylene (TPBe), 9H-carbazole-3,3'-
(1,4-phenylene-di-2,1-ethene-divl)bis[9-ethyl-(9C)(BC-
ZVB), 4,4-bis[4-(di-p-tolylamino)styryl]biphenyl
(DPAVRBI), 4-(di-p-tolylamino)-4'-[(di-p-tolylamino)styryl]
stilben (DPAVB), 4.4'-bis[4-(diphenylamino) styryl]biphe-
nyl (BDAVBI), and bis(3,5-difluoro-2-(2-pyridyl)phenyl-(2-
carboxypyridyl)iridium III (FIrPic). The first organic light
emitting layer 211 may further include a polymer light emit-
ting material such as polyfluorene based polymer, polyvinyl
based polymer, and the like.

[0069] In example embodiments, the second organic light
emitting layer 212 may be disposed in the first sub-pixel
region (SP1). The second organic light emitting layer 212
may include red dopants, such as tetraphenylnaphthacene
(Rubrene), tris(1-phenyl-isoquinoline)iridium (I11) (Ir(piq)
3), bis(2-benzo[b]thiophen-2-yl-pyridine)(acetylacetonate)
iridium (IIT) (Ir(btp),(acac)), tris(dibenzoylmethane)phenan-
throline europium (III) (Eu(dbm),(phen)), tris[4,4'-di-tert-
butyl-(2,2")-bipyridineJrutheniuvm (III) complex (Ru(dth-
bpy);¥2(PFy)), DCM1, DCM2, europium
(thenoyltrifluoroacetone)3 (Eu(TTA)3), and butyl-6-(1,1,7,
7-tetramethyljulolidyl-9-enyl)-4H-pyran ~ (CJTB).  The
second organic light emitting layer 212 may further include a
polymer light emitting material such as polyfluorene based
polymer, polyvinyl based polymer, and the like.

[0070] In example embodiments, the third organic light
emitting layer 213 may be disposed in the second sub-pixel
region (SP2). The third organic light emitting layer 213 may
include green dopants, such as 3-(2-benzothiazolyl)-7-(di-
ethylamino)coumarin (Coumarin 6) 2,3,6,7-tetrahydro-1,1,7,
7,-tetramethyl-1H,5H,11H-10-(2-benzothiazolyl)quino-
lizino-[9,9a,1gh|coumarin ~ (C545T),  N,N'-dimethyl-
quinacridone (DMQA), and tris(2-phenylpyridine)iridium
({I) (Ir(ppy)3). The third organic light emitting layer 213
may further include a polymer light emitting material such as
polyfluorene based polymer, polyvinyl based polymer, and
the like.

[0071] In reference now to FIG. 2, the first auxiliary struc-
ture 220 may be disposed in the first sub-pixel region (SP1) on
the first organic light emitting layer 211. Particularly, the first
auxiliary structure 220 may include a first doping pattern 221,
a first resonance auxiliary pattern 222, a second doping pat-
tern 223 and a second resonance auxiliary pattern 224 which
may be stacked sequentially.

[0072] The first doping pattern 221 may be disposed in the
first sub-pixel region (SP1) on the first organic light emitting
layer 211. The first doping pattern 221 may include a material
substantially the same as that of the hole injection layer 206.
Then, P-type impurities may be doped into the first doping
pattern 221. For example, the P-type impurities may include
F,-TCNQ, FECL,, and the like.

[0073] The first resonance auxiliary pattern 222 may be
disposed on the first doping pattern 221. The first resonance
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auxiliary pattern 222 may have a predetermined thickness and
a predetermined refractive index, such that an optical reso-
nance distance in the first sub-pixel region (SP1)is adjusted to
generate an optical resonance for red light generated in the
organic light emitting layer 210. The first resonance auxiliary
pattern 222 may include a material such as SiN, SiO, TiO,,
Ta,Os, ITO, 170, and the like for adjusting the optical reso-
nance distance. In an example embodiment, the first reso-
nance auxiliary pattern 222 may further include a metal or an
alloy such as Ag, MgAg, and the like.

[0074] The second doping pattern 223 may be disposed on
the first resonance auxiliary pattern 222. The second doping
pattern 223 may include a material substantially the same as
that of the hole injection layer 206. Then, P-type impurities
may be doped into the second doping pattern 223. For
example, the P-type impurities may include F,-TCNQ,
FECL,, and the like.

[0075] The second resonance auxiliary pattern 224 may be
disposed on the second doping pattern 223. The second reso-
nance auxiliary pattern 224 may have a predetermined thick-
ness and a predetermined refractive index, such that an optical
resonance distance in the first sub-pixel region (SP1) is
adjusted to generate an optical resonance for red light gener-
ated in the organic light emitting layer 210. The second reso-
nance auxiliary pattern 224 may include a material such as
SiN, Si0O, TiO,, Ta,0s4, ITO, IZ0O, and the like for adjusting
the optical resonance distance. In an example embodiment,
the second resonance auxiliary pattern 224 may further
include a metal or an alloy such as Ag, MgAg, and the like.
[0076] A ratio between a thickness of the first resonance
auxiliary pattern 222 and a thickness of the second resonance
auxiliary pattern 224 may be in a range of about 1:1 to about
3:1. In an example embodiment, the ratio between the thick-
ness of the first resonance auxiliary pattern 222 and the thick-
ness of the second resonance auxiliary pattern 224 may be
about 2:1.

[0077] A ratio between a thickness of the first doping pat-
tern 221 and a thickness of the second doping pattern 223 may
be in arange of about 1:1 to about 1:3. In an example embodi-
ment, the ratio between the thickness of the first doping
pattern 221 and the thickness of the second doping pattern
223 may be about 1:2.

[0078] In reference now to FIG. 2, the second auxiliary
structure 230 may be disposed in the second sub-pixel region
(SP2) on the first organic light emitting layer 211. Particu-
larly, the second auxiliary structure 230 may include a third
doping pattern 231, a third resonance auxiliary pattern 232, a
fourth doping pattern 233 and a fourth resonance auxiliary
pattern 234 which may be stacked sequentially.

[0079] Thethird doping pattern 231 may be disposedin the
second sub-pixel region (SP2) on the first organic light emit-
ting layer 211. The third doping pattern 231 may include a
material substantially the same as that of the hole injection
layer 206. Then, P-type impurities may be doped into the third
doping pattern 231. For example, the P-type impurities may
include F,-TCNQ, FECL,, and the like.

[0080] The third resonance auxiliary pattern 232 may be
disposed on the third doping pattern 231. The third resonance
auxiliary pattern 232 may have a predetermined thickness and
a predetermined refractive index, such that an optical reso-
nance distance in the second sub-pixel region (SP2) is
adjusted to generate an optical resonance for green light gen-
erated in the organic light emitting layer 210. The third reso-
nance auxiliary pattern 232 may include a material such as
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SiN, SiO, TiO,, Ta,0s, ITO, 1Z0, and the like for adjusting
the optical resonance distance. In an example embodiment,
the third resonance auxiliary pattern 232 may further include
a metal or an alloy such as Ag, MgAg, and the like.

[0081] The fourth doping pattern 233 may be disposed on
the third resonance auxiliary pattern 232. The fourth doping
pattern 233 include amaterial substantially the same as that of
the hole injection layer 206. Then, P-type impurities may be
doped into the fourth doping pattern 233. For example, the
P-type impurities may include F,-TCNQ, FECL,, and the
like.

[0082] The fourth resonance auxiliary pattern 234 may be
disposed on the fourth doping pattern 233. The fourth reso-
nance auxiliary pattern 234 may have a predetermined thick-
ness and a predetermined refractive index, such that an optical
resonance distance in the second sub-pixel region (SP2) is
adjusted to generate an optical resonance for green light gen-
erated in the organic light emitting layer 210. The fourth
resonance auxiliary pattern 234 may include a material such
as SiN, Si0, Ti0,, Ta, 05, ITO, IZ0, and the like for adjusting
the optical resonance distance. In an example embodiment,
the fourth resonance auxiliary pattern 234 may further
include a metal or an alloy such as Ag, MgAg, and the like.
[0083] A ratio between a thickness of the third resonance
auxiliary pattern 232 and a thickness of the fourth resonance
auxiliary pattern 234 may be fixed at about 1:1to about 3:1. In
an example embodiments, the ratio between the thickness of
the third resonance auxiliary pattern 232 and the thickness of
the fourth resonance auxiliary pattern 234 may be fixed at
about 2:1.

[0084] A ratio between a thickness of the third doping
pattern 231 and a thickness of the fourth doping pattern 233
may be fixed at about 1:1 to about 3:1. In an example embodi-
ments, the ratio between the thickness of the third doping
pattern 231 and the thickness of the fourth doping pattern 233
may be fixed at about 2:1.

[0085] The electron transfer layer 204 may be disposed on
the organic light emitting layer 210. The electron transfer
layer 204 may include Alq,. The electron transfer layer 204
may enhance a movement of electrons to the organic light
emitting layer 210.

[0086] The electron injection layer 202 may be disposed on
the electron transfer layer 204. The electron injection layer
202 may include PBD, PF-6P, PyPySPyPy, LiF, NaCl, CaF,
Li,0,Ba0, Liq, and the like. The electron injection layer 202
may promote an electron injection from the second electrode
148, thereby improving efficiency of the organic light emit-
ting structure 200.

[0087] The hole injection layer 206, the hole transfer layer
208, the electron transfer layer 204 and the electron injection
layer 202 may improve an electrical property of the organic
light emitting display device 200, so that a brightness of the
organic light emitting display device 200 may be improved,
and a life time of the organic light emitting layer 210 may be
extended.

[0088] In other example embodiments, at least one of the
hole injection layer 206, the hole transfer layer 208, the elec-
tron transfer layer 204 and the electron injection layer 202
may be omitted as necessary.

[0089] The second electrode 148 may be disposed on the
organic light emitting display device 200. The second elec-
trode 148 may include a transparent conductive material such
as indium tin oxide, tin oxide, indium zinc oxide, zinc oxide,
indium, gallium oxide, gallium oxide, and the like. In other
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example embodiments, the second electrode 148 may include
ametal or an alloy such as aluminum (Al), silver (Ag), plati-
num (Pt), gold (Au), chromium (Cr), tungsten (W), molyb-
denum (Mo), titanium (Ti), palladium (Pd), iridium (Ir), and
the like.

[0090] Inreference now to FIG. 1, the protection layer 150
may be disposed on the second electrode 148. In an example
embodiment, the protection layer may include a photoresist,
an acrylic based resin, a polyimide based resin, a polyamide
based resin, a siloxane based resin, and the like. In other
example embodiments, the protection layer 150 may include
a transparent insulation substrate. The transparent insulation
substrate may include a glass substrate, a quartz substrate, a
transparent resin substrate.

[0091] FIGS. 3 through 12 are cross-sectional views illus-
trating a method of manufacturing an organic light emitting
display device of FIG. 2.

[0092] FIG. 3isa cross-sectional view illustrating a step of
forming a hole injection layer 206 on a first electrode 146.
[0093] Inan example embodiment, the hole injection layer
206 may be formed using CuPc(cupper phthalocyanine),
PEDOT (poly(3.4)-ethylenedioxythiophene), PANI(polya-
niline), NPD(N . N-dinaphthyl-N,N'-diphenyl benzidine), and
the like. The hole injection layer 206 may be formed by a
deposition process, a mask deposition process, a photoresist
process, a printing process, an ink-jet printing process, a laser
induced thermal imaging process and the like. The deposition
process may include a sputtering process, a chemical vapor
deposition (CVD) process, a pulsed layer deposition process,
an evaporation process, an atomic layer deposition process,
and the like.

[0094] When the hole injection layer 206 may be formed by
the mask deposition process, a mask exposing the first elec-
trode 146 may be arranged above a substrate having the first
electrode 146, and then a target may be heated or sputtered to
form the hole injection layer 206 on the first electrode 146
exposed by the mask.

[0095] FIG. 4 is a cross-sectional view illustrating a step of
forming a hole transfer layer 208 on the hole injection layer
206.

[0096] In an example embodiment, the hole transfer layer
208 may be formed using NPD (N,N-dinaphthyl-N,N'-diphe-
nylbenzidine), TPD (N,N'-bis-(3-methylphenyl)-N,N'-bis-
(phenyl)-benzidine), s-TAD, MTDATA (4,4',4"-Tris(N-3-
methylphenyl-N-phenyl-amino)-triphenylamine), etc. The
hole transfer layer 208 may be formed by a deposition pro-
cess, a mask deposition process, a photoresist process, a
printing process, an ink-jet printing process, a laser induced
thermal imaging process and the like. The deposition process
may include a sputtering process, a chemical vapor deposi-
tion (CVD) process, a pulsed layer deposition process, an
evaporation process, an atomic layer deposition process, and
the like. In example embodiments, the hole transfer layer 208
may be formed by the mask deposition process.

[0097] FIG.5isacross-sectional view illustrating a step of
forming a first organic light emitting layer 211 on the hole
transfer layer 208.

[0098] In example embodiments, the first organic light
emitting layer 211 may be formed using a material containing
blue dopants. The first organic light emitting layer 211 may be
formed by a deposition process, a mask deposition process, a
photoresist process, a printing process, an ink-jet printing
process, a laser induced thermal imaging process and the like.
The deposition process may include a sputtering process, a
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chemical vapor deposition (CVD) process, a pulsed layer
deposition process, an evaporation process, an atomic layer
deposition process, and the like. In an example embodiment,
the first organic light emitting layer 211 may be formed by the
mask deposition process. In other example embodiment, the
first organic light emitting layer 211 may be formed to have a
multi layer structure.

[0099] FIG. 6is a cross-sectional view illustrating a step of
forming a first auxiliary structure 220 on the first organic light
emitting layer 211.

[0100] The first auxiliary structure 220 may be formed in
the first sub-pixel region (SP1). Particularly, the first auxiliary
structure 220 may include a first doping pattern 221, a first
resonance auxiliary pattern 222, a second doping pattern 223
and a second resonance auxiliary pattern 224 which may be
stacked sequentially.

[0101] The first doping pattern 221 may be formed in the
first sub-pixel region (SP1) on the first organic light emitting
layer 211. The first doping pattern 221 may be formed using
a material substantially the same as that of the hole injection
layer 206. Then, P-type impurities may be doped into the first
doping pattern 221. For example, the P-type impurities may
include F,-TCNQ, FECL,, and the like.

[0102] The first resonance auxiliary pattern 222 may be
formed on the first doping pattern 221. The first resonance
auxiliary pattern 222 may have a predetermined thickness and
a predetermined refractive index, such that an optical reso-
nancedistance in the first sub-pixel region (SP1)is adjusted to
generate an optical resonance for red light generated in the
organic light emitting layer 210. The first resonance auxiliary
pattern 222 may include a material such as SiN, SiO, TiO,,
Ta,Os, ITO, 170, and the like for adjusting the optical reso-
nance distance. In an example embodiment, the first reso-
nance auxiliary pattern 222 may further include a metal or an
alloy such as Ag, MgAg, and the like.

[0103] The second doping pattern 223 may be disposed on
the first resonance auxiliary pattern 222. The second doping
pattern 223 may be formed using a material substantially the
same as that of the hole injection layer 206. Then, P-type
impurities may be doped into the second doping pattern 223.
For example, the P-type impurities may include F,-TCNQ,
FECL,, and the like.

[0104] The second resonance auxiliary pattern 224 may be
formed on the second doping pattern 223. The second reso-
nance auxiliary pattern 224 may have a predetermined thick-
ness and a predetermined refractive index, such that an optical
resonance distance in the first sub-pixel region (SP1) is
adjusted to generate an optical resonance for red light gener-
ated in the organic light emitting layer 210. The second reso-
nance auxiliary pattern 224 may include a material such as
SiN, SiO, Ti0,, Ta,04, ITO, 170, and the like for adjusting
the optical resonance distance. In an example embodiment,
the second resonance auxiliary pattern 224 may further
include a metal or an alloy such as Ag, MgAg, and the like.
[0105] A ratio between a thickness of the first resonance
auxiliary pattern 222 and a thickness of the second resonance
auxiliary pattern 224 may be in a range of about 1:1 to about
3:1. In an example embodiment, the ratio between the thick-
ness of the first resonance auxiliary pattern 222 and the thick-
ness of the second resonance auxiliary pattern 224 may be
about 2:1.

[0106] A ratio between a thickness of the first doping pat-
tern 221 and a thickness of the second doping pattern 223 may
be in a range of about 1:1 to about 1:3. In an example embodi-
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ment, the ratio between the thickness of the first doping
pattern 221 and the thickness of the second doping pattern
223 may be about 1:2.

[0107] The first doping pattern 221, the first resonance
auxiliary pattern 222, and the second doping pattern 223, and
the second resonance auxiliary pattern 224 may be formed by
a laser induced thermal imaging (LITI) process. Therefore,
the first doping pattern 221, the first resonance auxiliary
pattern 222, and the second doping pattern 223, and the sec-
ond resonance auxiliary pattern 224 may be formed to have a
predetermined shape.

[0108] FIG.7isa cross-sectional view illustrating a step of
forming a second organic light emitting layer 212 on the first
auxiliary structure 220.

[0109] In example embodiments, the second organic light
emitting layer 212 may be formed using a material containing
red dopants. The second organic light emitting layer 212 may
be formed by a deposition process, a mask deposition pro-
cess, a photoresist process, a printing process, an ink-jet
printing process, a laser induced thermal imaging process and
the like. The deposition process may include a sputtering
process, a chemical vapor deposition (CVD) process, a pulsed
layer deposition process, an evaporation process, an atomic
layer deposition process, and the like. In an example embodi-
ment, the second organic light emitting layer 212 may be
formed by the mask deposition process. In other example
embodiment, the second organic light emitting layer 212 may
be formed to have a multi layer structure.

[0110] FIG. 8isa cross-sectional view illustrating a step of
forming a second auxiliary structure 230 on the second
organic light emitting layer 212.

[0111] The second auxiliary structure 230 may be formed
in the second sub-pixel region (SP2). Particularly, the second
auxiliary structure 230 may include a third doping pattern
231, a third resonance auxiliary pattern 232, a fourth doping
pattern 233 and a further resonance auxiliary pattern 234
which may be stacked sequentially.

[0112] The third doping pattern 231 may be formed in the
second sub-pixel region (SP2) on the first organic light emit-
ting layer 211. The third doping pattern 231 may be formed
using a material substantially the same as that of the hole
injection layer 206. Then, P-type impurities may be doped
into the third doping pattern 231. For example, the P-type
impurities may include F,-TCNQ, FECL,;, and the like.

[0113] The third resonance auxiliary pattern 232 may be
formed on the third doping pattern 231. The third resonance
auxiliary pattern 232 may have a predetermined thickness and
a predetermined refractive index, such that an optical reso-
nance distance in the second sub-pixel region (SP2) is
adjusted to generate an optical resonance for green light gen-
erated in the organic light emitting layer 210. The third reso-
nance auxiliary pattern 232 may include a material such as
SiN, SiO, TiO,, Ta,0s, ITO, IZO, and the like for adjusting
the optical resonance distance. In an example embodiment,
the third resonance auxiliary pattern 232 may further include
a metal or an alloy such as Ag, MgAg, and the like.

[0114] The fourth doping pattern 233 may be formed on the
third resonance auxiliary pattern 232. The fourth doping pat-
tern 233 may be formed using a material substantially the
same as that of the hole injection layer 206. Then, P-type
impurities may be doped into the fourth doping pattern 233.
For example, the P-type impurities may include F,-TCNQ,
FECL,, and the like.
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[0115] The fourth resonance auxiliary pattern 234 may be
formed on the fourth doping pattern 233. The fourth reso-
nance auxiliary pattern 234 may have a predetermined thick-
ness and a predetermined refractive index, such that an optical
resonance distance in the second sub-pixel region (SP2) is
adjusted to generate an optical resonance for green light gen-
erated in the organic light emitting layer 210. The fourth
resonance auxiliary pattern 234 may include a material such
as SiN, Si0, Ti0,, Ta, 04, ITO, IZ0, and the like for adjusting
the optical resonance distance. In an example embodiment,
the fourth resonance auxiliary pattern 234 may further
include a metal or an alloy such as Ag, MgAg, and the like.

[0116] A ratio between a thickness of the third resonance
auxiliary pattern 232 and a thickness of the fourth resonance
auxiliary pattern 234 may be fixed at about 1:1to about 3:1. In
an example embodiments, the ratio between the thickness of
the third resonance auxiliary pattern 232 and the thickness of
the fourth resonance auxiliary pattern 234 may be fixed at
about 2:1.

[0117] A ratio between a thickness of the third doping
pattern 231 and a thickness of the fourth doping pattern 233
may be fixed at about 1:1 to about 3:1. In an example embodi-
ments, the ratio between the thickness of the third doping
pattern 231 and the thickness of the fourth doping pattern 233
may be fixed at about 2:1.

[0118] The third doping pattern 231, the third resonance
auxiliary pattern 232, and the fourth doping pattern 233, and
the fourth resonance auxiliary pattern 234 may be formed by
a laser induced thermal imaging (LITI) process. Therefore,
the third doping pattern 231, the third resonance auxiliary
pattern 232, and the fourth doping pattern 233, and the fourth
resonance auxiliary pattern 234 may be formed to have a
predetermined shape.

[0119] FIG. 9is a cross-sectional view illustrating a step of
forming a third organic light emitting layer 213 on the second
auxiliary structure 230.

[0120] In example embodiments, the third organic light
emitting layer 213 may be formed using a material containing
green dopants. The third organic light emitting layer 213 may
be formed by a deposition process, a mask deposition pro-
cess, a photoresist process, a printing process, an ink-jet
printing process, a laser induced thermal imaging process and
the like. The deposition process may include a sputtering
process, a chemical vapor deposition (CVD) process, a pulsed
layer deposition process, an evaporation process, an atomic
layer deposition process, and the like. In an example embodi-
ment, the third organic light emitting layer 213 may be
formed by the mask deposition process. In other example
embodiment, the third organic light emitting layer 213 may
be formed to have a multi layer structure.

[0121] FIG. 10 is a cross-sectional view illustrating a step
of forming an electron transfer layer 204 to cover the organic
light emitting layer 210.

[0122] The electron transfer layer 204 may be formed by a
deposition process, a mask deposition process, a photoresist
process, a printing process, an ink-jet printing process, a laser
induced thermal imaging process and the like. The deposition
process may include a sputtering process, a chemical vapor
deposition (CVD) process, a pulsed layer deposition process,
an evaporation process, an atomic layer deposition process,
and the like. In an exaniple embodiment, the electron transfer
layer 204 may be formed by the mask deposition process.
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[0123] FIG. 11 is a cross-sectional view illustrating a step
of forming an electron injection layer 202 on the electron
transfer layer 204.

[0124] The electron injection layer 202 may be formed
using PBD, PF-6P, PyPySPyPy, LiF, NaCl, CaF, Li,0O, BaO,
Liq, and the like. The electron injection layer 202 may be
formed by a deposition process, a mask deposition process, a
photoresist process, a printing process, an ink-jet printing
process, a laser induced thermal imaging process and the like.
The deposition process may include a sputtering process, a
chemical vapor deposition (CVD) process, a pulsed layer
deposition process, an evaporation process, an atomic layer
deposition process, and the like. In an example embodiment,
the electron injection layer 202 may be formed by the mask
deposition process.

[0125] FIG. 12 is a cross-sectional view illustrating a step
of forming a second electrode 148 on the electron injection
layer 202.

[0126] The second electrode 148 may be formed using a
conductive material by a deposition process, a mask deposi-
tion process, a photoresist process, a printing process, an
ink-jet printing process, a laser induced thermal imaging pro-
cess and the like. The deposition process may include a sput-
tering process, a chemical vapor deposition (CVD) process, a
pulsed layer deposition process, an evaporation process, an
atomic layer deposition process, and the like.

[0127] When the organic light emitting display device has a
top emission type, the first electrode 146 may include a mate-
rial having a relatively large reflexibility, and the second
electrode 148 may include a transparent material.

[0128] When the organic light emitting display device has a
top emission type, the first electrode 146 may include a mate-
rial having a relatively large reflexibility, and the second
electrode 148 may include a transparent material.

[0129] When the organic light emitting display device has a
bottom emission type, the first electrode 146 may include a
transparent material, and the second electrode 148 may
include a material having a relatively large reflexibility.
[0130] According to example embodiments, the organic
light emitting display device may include the first auxiliary
structure 220 and the second auxiliary structure 230. The first
auxiliary structure 220 and the second auxiliary structure 230
may include a plurality of doping patterns and a plurality of
resonance auxiliary patterns. The first doping pattern 221 and
the third doping pattern 231 may increase a carrier mobility
between the first organic light emitting layer 221 and reso-
nance auxiliary patterns 222 and 232. The second doping
pattern 223 and the fourth doping pattern 233 may increase a
carrier mobility between resonance auxiliary patterns.
Accordingly, an electrical property of the organic light emit-
ting display device 200 may be improved, a brightness of the
organic light emitting display device 200 may be improved,
and a life time of the organic light emitting layer 210 may be
extended.

[0131] FIG. 13 is cross-sectional view illustrating an
organic light emitting display device in accordance with other
embodiments. The organic light emitting display device may
be substantially the same as substantially similar to the
organic light emitting display device described with reference
to FIGS. 1 through 9. Thus, like reference numerals refer to
like elements, and repetitive explanations thereon may be
omitted herein

[0132] In reference to FIGS. 1 and 13, the organic light
emitting display device may include a base substrate 100, a
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buffer layer 102, a gate insulation layer 104, a first insulating
interlayer 106, a second insulating interlayer 108. a pixel
defining layer 112, a transistor 130, a first electrode 146, a
second electrode 148, an organic light emitting structure 315
and a protection layer 150.

[0133] Referring to FIG. 1, the organic light emitting struc-
ture 315 may be disposed between the first electrode 146 and
the second electrode 148. The organic light emitting structure
315 may include an electron injection layer 202, an electron
transfer layer 204, an organic light emitting layer 210 and a
hole injection layer 206.

[0134] The hole injection layer 306 and the organic light
emitting layer 210 may be stacked on the first electrode 146.
The hole injection layer 306 may be disposed on the first
electrode 146. In example embodiments, the hole injection
layer 306 may include CuPc(cupper phthalocyanine),
PEDOT (poly(3,4)-ethylenedioxythiophene), PANI(polya-
niline), NPD(N,N-dinaphthyl-N,N'-diphenyl benzidine), and
the like which may be substantially the same as that of the
hole injection layer 206 of FIG. 2. In other example embodi-
ments, the hole injection layer 306 may include NPD (N,N-
dinaphthyl-N,N'-diphenylbenzidine), TPD (N,N'-bis-(3-me-
thylphenyl)-N,N'-bis-(phenyl )-benzidine), s-TAD,
MTDATA  (4,4,4"-Tris  (N-3-methylphenyl-N-phenyl-
amino)-triphenylamine), and the like which may be substan-
tially the same as that of the hole transfer layer 208 of FIG. 2.
[0135] The hole injection layer 306 may be formed by a
deposition process, a mask deposition process, a photoresist
process, a printing process, an ink-jet printing process, a laser
induced thermal imaging process and the like. The deposition
process may include a sputtering process, a chemical vapor
deposition (CVD) process, a pulsed layer deposition process,
an evaporation process, an atomic layer deposition process,
and the like. In an example embodiment, the hole injection
layer 306 may be formed by the mask deposition process.
[0136] Then, the organic light emitting layer 210, the elec-
tron transfer layer 204 and the electron injection layer 202
may be formed on the hole injection layer 306. The second
electrode 148 may be formed on the electron injection layer
202.

[0137] According to example embodiments, the hole injec-
tion layer 306 may serve to the hole injection layer and the
hole transfer layer. Therefore, the manufacturing process may
be simplified.

[0138] FIG. 14 is a graph illustrating a relation between a
voltage and a current density of an organic light emitting
display device of FIG. 1.

[0139] In reference to FIG. 14, an example embodiment
and comparative example embodiments were performed.
[0140] In the example embodiment (I), the organic light
emitting structure was substantially the same as the first sub-
pixel region of the organic light emitting structure those
described with reference to FIG. 2. In this case, the first
doping pattern 221 had a thickness of about 5 nm, and the
second doping pattern 223 had a thickness of about 10 nm.
The ration between a thickness of the first resonance auxiliary
pattern 222 and a thickness of the second resonance auxiliary
pattern 224 was about 2:1.

[0141] Ina first comparative example embodiment (II), the
organic light emitting structure was substantially the same as
the first sub-pixel region of the organic light emitting struc-
ture those described with reference to FIG. 2 except for the
second doping pattern 223. That is, the second doping pattern
223 was omitted.
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[0142] Inasecond comparative example embodiment (111),
the organic light emitting structure was substantially the same
as the first sub-pixel region of the organic light emitting
structure those described with reference to FIG. 2 except for
the first auxiliary structure 220. That is, the first auxiliary
structure 220 was replaced by a charge generation layer.
[0143] Table 1 shows a driving voltage and a efficiency of
the example embodiment, the first comparative embodiment
and the second comparative embodiment.

TABLE 1
Driving
voltage  Efficiency Color Color
W) (%) coordinate X coordinate Y

Example 6.5 55 0.661 0.338
embodiment
First comparative 6.5 45 0.662 0.337
embodiment
Second comparative 7.0 42 0.664 0.336
embodiment
[0144] In reference to Table 1, the example embodiment

shows better efficiency and lower driving voltage compared
to the comparative embodiments. That is, the first doping
pattern 221 may increase a carrier mobility between the first
organic light emitting layer 221 and the first resonance aux-
iliary pattern 222. The second doping pattern 223 may
increase a carrier mobility between the first resonance auxil-
iary pattern 222 and the second resonance auxiliary pattern
224. Accordingly, an electrical property of the organic light
emitting display device may be improved.

[0145] The present inventive concept may be applied to a
system having an antenna pattern and a window. For example,
the present inventive concept may be applied to a computer
monitor, a laptop, a digital camera, a cellular phone, a smart
phone, a smart pad, a television, a personal digital assistant
(PDA), a portable multimedia player (PMP), a MP3 player, a
navigation system, a game console, a video phone, etc.
[0146] The foregoing is illustrative of example embodi-
ments and is not to be construed as limiting thereof. Although
a few example embodiments have been described, those
skilled in the art will readily appreciate that many modifica-
tions are possible in the example embodiments without mate-
rially departing from the novel teachings and advantages of
the present inventive concept. Accordingly, all such modifi-
cations are intended to be included within the scope of the
present inventive concept as defined in the claims. Therefore,
it is to be understood that the foregoing is illustrative of
various example embodiments and is not to be construed as
limited to the specific example embodiments disclosed, and
that modifications to the disclosed example embodiments, as
well as other example embodiments, are intended to be
included within the scope of the appended claims.

What is claimed is:

1. An organic light emitting display device, comprising:

a first electrode disposed on a substrate having a first sub-
pixel region, a second sub-pixel region and a third sub-
pixel region;

a second electrode facing the first electrode;

an organic light emitting layer disposed between the first
electrode and the second electrode, the organic light
emitting layer including a first organic light emitting
layer, a second organic light emitting layer and a third
organic light emitting layer;
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a first auxiliary structure disposed between the first elec-
trode and the second electrode, the first auxiliary struc-
ture including a first doping pattern, a first resonance
auxiliary pattern, a second doping pattern and a second
resonance auxiliary pattern; and

a second auxiliary structure disposed between the first
electrode and the second electrode, the second auxiliary
structure including a third doping pattern, a third reso-
nance auxiliary pattern, a fourth doping pattern and a
fourth resonance auxiliary pattern.

2. The organic light emitting display device of claim 1,
further comprising an electron injection layer disposed
between the organic light emitting layer and the second elec-
trode.

3. The organic light emitting display device of claim 2,
further comprising an electron transfer layer disposed
between the organic light emitting layer and the electron
injection layer.

4. The organic light emitting display device of claim 1,
further comprising a hole injection layer disposed between
the organic light emitting layer and the first electrode.

5. The organic light emitting display device of claim 4,
further comprising a hole transfer layer disposed between the
organic light emitting layer and the hole injection layer.

6. The organic light emitting display device of claim 1,
wherein the first organic light emitting layer radiates blue
light, the second organic light emitting layer radiates red
light, and the third organic light emitting layer radiates green
light.

7. The organic light emitting display device of claim 1,
wherein the first organic light emitting layer is disposed in the
first sub-pixel region, the second sub-pixel region and the
third sub-pixel region, the second organic light emitting layer
is disposed in the first sub-pixel region to overlap the first
organic light emitting layer, and the third organic light emit-
ting layer is disposed in the second sub-pixel region to overlap
the first organic light emitting layer.

8. The organic light emitting display device of claim 7,
wherein the first auxiliary structure is disposed between the
first organic light emitting layer and the second organic light
emitting layer.

9. The organic light emitting display device of claim 8,
wherein the first doping pattern is disposed to directly contact
the first organic light emitting layer, and the second doping
pattern is disposed between the first resonance auxiliary pat-
tern and the second resonance auxiliary pattern.

10. The organic light emitting display device of claim 8,
wherein a ratio between a thickness of the first resonance
auxiliary pattern and a thickness of the second resonance
auxiliary pattern is about 2:1.

11. The organic light emitting display device of claim 8, a
ratio between a thickness of the first doping pattern and a
thickness of the second doping pattern is about 1:2.

12. The organic light emitting display device of claim 7,
wherein the second auxiliary structure is disposed between
the first organic light emitting layer and the third organic light
emitting layer.

13. The organic light emitting display device of claim 12,
wherein the third doping pattern is disposed to directly con-
tact the first organic light emitting layer, and the fourth doping
pattern is disposed between the third resonance auxiliary
pattern and the fourth resonance auxiliary pattern.
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14. The organic light emitting display device of claim 12,
wherein a ratio between a thickness of the third resonance
auxiliary pattern and a thickness of the fourth resonance
auxiliary pattern is about 2:1.

15. The organic light emitting display device of claim 12,
wherein a ratio between a thickness of the third doping pattern
and a thickness of the fourth doping pattern is about 1:2.

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

athin film transistor electrically connected to the first elec-

trode; and

a protection layer covering the second electrode.

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

forming a first electrode on a substrate;

forming a first organic light emitting layer on the first

electrode;

forming a first auxiliary structure on the first organic light

emitting layer, the first auxiliary structure including a
first doping pattern, a first resonance auxiliary pattern, a
second doping pattern and a second resonance auxiliary
pattern;

forming a second auxiliary structure on the first organic

light emitting layer, the second auxiliary structure
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including a third doping pattern, a third resonance aux-
iliary pattern, a fourth doping pattern and a fourth reso-
nance auxiliary pattern, the second auxiliary structure
being disposed not to be overlapped with the first auxil-
iary structure; and

forming a second electrode to cover the first organic light
emitting layer, the first auxiliary structure and the sec-
ond auxiliary structure.

18. The method of claim 17, further comprising forming an
electron injection layer between the second electrode and the
first organic light emitting layer.

19. The method of claim 17, further comprising forming a
hole injection layer between the first electrode and the first
organic light emitting layer.

20. The method of claim 17, wherein forming the first
auxiliary structure includes forming the second doping pat-
tern between the first resonance auxiliary pattern and the
second resonance auxiliary pattern, and forming the second
auxiliary structureincludes forming the fourth doping pattern
between the third resonance auxiliary pattern and the fourth
resonance auxiliary pattern.
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