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ORGANIC LIGHT EMITTING DIODE, AND
ORGANIC LIGHT EMITTING DIODE
DISPLAY INCLUDING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATION[S]

[0001] This application claims priority from and the ben-
efit of Korean Patent Application No. 10-2015-0142417,
filed on Oct. 12, 2015, which is hereby incorporated by
reference for all purposes as if fully set forth herein.

BACKGROUND

[0002] Field

[0003] Exemplary embodiments relate to an organic light
emitting element and an organic light emitting diode display
including the same.

[0004] Discussion of the Background

[0005] Recent trends toward lightweight and thin personal
computers and televisions sets is also require lightweight
and thin display devices, and flat panel displays, such as a
liquid crystal display (LCD) satisfying such requirements,
are being substituted for conventional cathode ray tubes
(CRTs). However, because the LCD is a passive display
device, an additional back-light as a light source is needed,
and LCDs inherently have various design disadvantages
compared with CRTs, such as a slow response time and a
narrow viewing angle.

[0006] As a display device capable of overcoming the
aforementioned limitations, an organic light emitting device,
which is a self-emitting type of display element, having
advantages of a wide viewing angle, excellent contrast, and
a fast response time, has attracted significant attention.
[0007] The organic light emitting diode display includes
an organic light emitting element, the organic light emitting
element includes two electrodes and an emission layer
positioned between the two electrodes, and one of the two
electrodes injects holes and the other one of the two elec-
trodes injects electrons into the light emitting layer. The
injected electrons and holes are combined to form excitons,
and the excitons emit light as discharge energy.

[0008] In an organic light emitting diode display, studies
have been conducted in an effort to improve color repro-
ducibility. However, high power consumption has typically
been required to increase color reproducibility in conven-
tional organic light emitting diode displays.

[0009] 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.

SUMMARY

[0010] Exemplary embodiments provide an organic light
emitting element that effectively emits yellow light, and an
organic light emitting diode display emitting light of four
colors, such as red, green, blue, and yellow.

[0011] 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.

[0012] An exemplary embodiment discloses an organic
light emitting element including a first electrode; an auxil-
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iary layer disposed on the first electrode; a yellow emission
layer disposed on the auxiliary layer; and a second electrode
disposed on the yellow emission layer. A distance between
the first electrode and the yellow emission layer is within
one among a first range of 20 nanometers to 30 nanometers,
a second range of 170 nanometers to 220 nanometers, and a
third range of 280 nanometers to 380 nanometers.

[0013] The first electrode may be a reflecting electrode
and the second electrode may be a transparent electrode.
[0014] The first electrode may be an anode and the second
electrode may be a cathode.

[0015] The auxiliary layer may include a hole transport
layer.
[0016] The auxiliary layer may further include a hole

injecting layer positioned between the hole transport layer
and the first electrode.

[0017] When the distance between the first electrode and
the yellow emission layer is in the first range, the distance
between the first electrode and the second electrode may be
in the range of 90 nanometers to 120 nanometers.

[0018] When the distance between the first electrode and
the yellow emission layer is in the second range, the distance
between the first electrode and the second electrode may be
in the range of 240 nanometers to 290 nanometers.

[0019] When the distance between the first electrode and
the yellow emission layer is in the third range, the distance
between the first electrode and the second electrode may be
in the range of 380 nanometers to 430 nanometers.

[0020] A spectrum peak of a light emitted from an organic
light emitting element may be in a range of 540 nanometers
to 580 nanometers.

[0021] An x-coordinate of a color coordinate of the light
emitted from the organic light emitting element may be in a
range 0£0.36 t0 0.46, and a y-coordinate is in a range of 0.53
to 0.63.

[0022] An electron auxiliary layer positioned between the
vellow emission layer and the second electrode may be
further included.

[0023] The thickness of the electron auxiliary layer may
be in a range of 20 nanometers to 50 nanometers.

[0024] An exemplary embodiment also discloses an
organic light emitting diode display including a plurality of
transistors disposed on a substrate; and a plurality of organic
light emitting elements connected to the plurality of tran-
sistors. At least one of the organic light emitting elements is
configured to emit yellow light, and the organic light emit-
ting element configured to emit yellow light includes a first
electrode, an auxiliary layer disposed on the first electrode,
a yellow emission layer disposed on the auxiliary layer, and
a second electrode disposed on the yellow emission layer,
and a distance between the first electrode and the yellow
emission layer is within one among a first range of 20
nanometers to 30 nanometers, a second range of 170 nano-
meters to 220 nanometers, and a third range of 280 nano-
meters to 380 nanometers. The first electrode may be a
reflecting electrode and the second electrode may be a
transparent electrode.

[0025] The first electrode may be an anode and the second
electrode may be a cathode.

[0026] When the distance between the first electrode and
the yellow emission layer is in the first range, the distance
between the first electrode and the second electrode may be
in the range of 90 nanometers to 120 nanometers.
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[0027] When the distance between the first electrode and
the yellow emission layer is in the second range, the distance
between the first electrode and the second electrode may be
in the range of 240 nanometers to 290 nanometers.

[0028] When the distance between the first electrode and
the yellow emission layer is in the third range, the distance
between the first electrode and the second electrode may be
in the range of 380 nanometers to 430 nanometers.

[0029] The auxiliary layer may include a hole transport
layer.
[0030] The plurality of organic light emitting elements

may respectively emit red, green, blue, and yellow, and the
organic light emitting elements emitting red, green, blue,
and yellow may be arranged in a stripe shape in which the
same colors are disposed in the same column, or a shape in
which a four color quadrangle pattern made of upper red-
green pixels and lower blue-yellow pixels is disposed to be
vertically crossed to the adjacent quadrangle pattern, or a
shape in which the pixel emitting each color is disposed in
a rhombus shape, and the pixel of one rhombus shape is
enclosed by eight different pixels, but does not contact
another pixel of the rhombus shape of the same color.

[0031] As described above, the organic light emitting
element according to the present exemplary embodiment
may emit yellow having high efficiency, and the organic
light emitting diode display according to an exemplary
embodiment of the present invention may improve color
reproducibility while reducing power consumption. The
foregoing general description and the following detailed
description are exemplary and explanatory and are intended
to provide further explanation of the claimed subject matter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0032] 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 speci-
fication, illustrate exemplary embodiments of the inventive
concept, and, together with the description, serve to explain
principles of the inventive concept.

[0033] FIG. 1is a cross-sectional view of an organic light
emitting element according to an exemplary embodiment of
the present invention.

[0034] FIG. 2 is a cross-sectional view of an organic light
emitting element according to an exemplary embodiment of
the present invention.

[0035] FIG. 3 is a cross-sectional view of an organic light
emitting element according to an exemplary embodiment of
the present invention.

[0036] FIG. 4 is a graph showing change of efficiency of
an x-coordinate and a y-coordinate depending on a light
traveling distance.

[0037] FIG. 5 is a layout view of an organic light emitting
diode display according to an exemplary embodiment of the
present invention.

[0038] FIG. 6is a cross-sectional view of the organic light
emitting diode display of FIG. 5 taken along line VI-VT'
[0039] FIG. 7is a cross-sectional view of the organic light
emitting diode display of FIG. § taken along line VII-VII'.
[0040] FIG. 8 is a graph showing efficiency according to
a color coordinate shift of red, blue, and green.

[0041] FIG. 9, FIG. 10, and FIG. 11 are views of various
arrangements of red, green, blue, and yellow pixels in an
organic light emitting diode display according to an exem-
plary embodiment of the present invention.
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DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0042] 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 exem-
plary 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.

[0043] 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.

[0044] 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, “at least one 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, or any combination of
two or more is of X, Y, and Z, such as, for instance, XYZ,
XYY, YZ, and 7Z7Z. Like numbers 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.

[0045] 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,
component, 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.

[0046] 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 element or feature’s relationship to another
element(s) or feature(s) as illustrated in the drawings. Spa-
tially relative terms are intended to encompass different
orientations of an apparatus in use, operation, and/or manu-
facture in addition to the orientation depicted in the draw-
ings. For example, if the apparatus 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 otherwise ori-
ented (e.g., rotated 90 degrees or at other orientations), and,
as such, the spatially relative descriptors used herein inter-
preted accordingly.

[0047] 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,” is and
“the” are intended to include the plural forms as well, unless
the context clearly indicates otherwise. Moreover, the terms
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“comprises,” “comprising,” “includes,” and/or “including,”
when used in this specification, specify the presence of
stated features, integers, steps, operations, elements, com-
ponents, and/or groups thereof, but do not preclude the
presence or addition of one or more other features, integers,
steps, operations, elements, components, and/or groups
thereof.

[0048] 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
manufacturing techniques and/or tolerances, are to be
expected. Thus, exemplary embodiments disclosed herein
should not be construed as limited to the particular illus-
trated shapes of regions, but are to include deviations in
shapes that result from, for instance, manufacturing. 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.

[0049] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used herein have the same mean-
ing 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 inter-
preted 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.

[0050] FIG. 11s a cross-sectional view of an organic light
emitting element according to an exemplary embodiment of
the present invention. Referring to FIG. 1, the organic light
is emitting element according to an exemplary embodiment
of the present invention includes a first electrode 10, a hole
transferring layer 20 disposed on the first electrode, an
emission layer 30 disposed on the hole transferring layer 20,
an electron transferring layer 40 disposed on an emission
layer 30, and a second electrode 50 disposed on the electron
transferring layer 40.

[0051] In this case, the first electrode 10 may be an anode,
and the second electrode 50 may be a cathode. Also, the first
electrode 10 may be a reflecting electrode, and the second
electrode 50 may be a transparent electrode.

[0052] As will be described in detail later, the emission
layer 30 of the organic light emitting element according to
an exemplary embodiment of the present invention emits
yellow light. In this description, a distance between the first
electrode 10 and the emission layer 30 is referred to as a first
distance d1, and the distance between the first electrode 10
and the second electrode 50 is referred to as a second
distance d2. In the organic light emitting element according
to an exemplary embodiment of the present invention, the
first distance d1 may be in a first range of 20 nanometers
(nm) to 30 nanometers (nm), a second range of 170 nano-
meters (nm) to 220 nanometers (nm), or a third range of 280
nanometers (nm) to 380 nanometers (nm). Also, each second
distance d2 may respectively be from 90 nanometers (nm) to
120 nanometers (nm), from 240 nanometers (nm) to 290
nanometers (nm), or from 380 nanometers (nm) to 430
nanometers (nm).

[0053] In this description, the first distance d1 between the
first electrode 10 and the emission layer 30, as shown in FIG.
1, includes the distance measured from the upper surface of
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the first electrode 10 to the lower surface of the emission
layer 30, but does not include the thickness of the first
electrode 10 or the emission layer 30.

[0054] Likewise, in this description, the second distance
d2 between the first electrode 10 is and the second electrode
50, as shown in FIG. 1, includes the distance measured from
the upper surface of the first electrode 10 to the lower
surface of the second electrode 50, but does not include the
thickness of the first electrode 10 or the second electrode 50.
[0055] The case in which the first distance d1 is from 20
nm to 30 nm and the second distance d2 is from 90 nm to
120 nm is referred to as a first mode; the case in which the
first distance d1 is from 170 nm to 220 nm and the second
distance d2 is from 240 nm to 290 nm is referred to as a
second mode; and the case in which the first distance d1 is
from 280 nm to 380 nm and the second distance d2 is from
380 nm to 430 nm is referred to as a third mode.

[0056] The first mode, the second mode, and the third
mode are each a number range that maximizes the efficiency
of the organic light emitting element according to an exem-
plary embodiment of the present invention when emitting a
yellow light. This will be described in detail later.

[0057] Next, each layer structure of the organic light
emitting element according to an exemplary embodiment of
the present invention will be described with reference to
FIG. 1.

[0058] Referring to FIG. 1, the organic light emitting
element according to an exemplary embodiment of the
present invention includes the first electrode 10, the hole
transferring layer 20 disposed on the first electrode, the
emission layer 30 disposed on the hole transport layer, the
electron transferring layer 40 disposed on the emission layer
30, and the second electrode 50 disposed on the electron
transferring layer 40.

[0059] The first electrode 10 may be a transparent elec-
trode or a non-transparent electrode. The transparent elec-
trode may be formed of, for example, a conductive oxide,
such as indium tin oxide (ITO), indium zinc oxide (IZ0), tin
oxide (Sn0,), zinc oxide (Zn0), or combinations thereof, or
a metal such as aluminum, silver, magnesium with a thin
thickness, and the non-transparent electrode may be formed
of a metal such as aluminum, silver, or magnesium.
[0060] More specifically, the first electrode 10 of the
organic light emitting element according to the exemplary
embodiment of the present invention may have a structure in
which a reflective layer made of'silver (Ag), aluminum (Al),
chromium (Cr), molybdenum (Mo), tungsten (W), titanium
(Ti), gold (Au), palladium (Pd), or an alloy film thereof, and
a transparent electrode material, such as 1TO, IZ0, or ZnQ,
are layered. That is, the first electrode 10 of the organic light
emitting element according to an exemplary embodiment of
the present invention may be the reflecting electrode.
[0061] The first electrode 10 may be formed using a
sputtering method, a vapor phase deposition method, an ion
beam deposition method, an electron beam deposition
method, or a laser ablation method. In the organic light
emitting element according to the present exemplary
embodiment, the first electrode 10 may be an anode.
[0062] The second electrode 50 may be a transparent
electrode. Also, the second electrode 50 may include a
material having a small work function for easy electron
injection. For example, the material may be a metal, such as
magnesium, calcium, sodium, potassium, titanium, indium,
yttrium, lithium, gadolinium, aluminum, silver, tin, lead,
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cesium, barium, and the like, an alloy thereof, or a multi-
layered structure material, such as LiF/Al, LiO,/Al, LiF/Ca,
LiF/Al, and BaF,/Ca, but the present invention is not so
limited. In an exemplary embodiment of the present inven-
tion, the second electrode 50 may be the reflecting electrode,
may include the conductive oxide such as indium tin oxide
(ITO), indium zinc oxide (IZ0), tin oxide (SnO,), zinc oxide
(Zn0), or combinations thereof, or may be formed of the
metal such as aluminum, silver, magnesium with the thin
thickness. In the organic light emitting element according to
the present exemplary embodiment, the second electrode 50
may be the cathode.

[0063] The first electrode 10 and the second electrode 50
may be formed to have two or more layers, if necessary.
[0064] The emission layer 30 of the organic light emitting
element according to an exemplary embodiment of the
present invention emits yellow light. That is, the emission
layer 30 according to an exemplary embodiment of the
present invention may include a dopant configured to emit
yellow light.

[0065] The emission layer 30 may be manufactured by
additionally doping a light emitting dopant into an emission
layer host. In this case, the content of the light emitting
dopant may vary depending on a material forming an
emission layer, but generally, the content of the light emit-
ting dopant may be in the range of about 3 to about 10 parts
by weight based on 100 parts by weight of the material
forming the emission layer (total weight of the host and the
dopant). In this case, the dopant may be the dopant config-
ured to emit yellow light.

[0066] A material of a fluorescent light emitting host may
include tris(8-hydroxy-quinolinato)aluminum (Alq3), 9,10-
di(naphth-2-ylanthracene  (AND),  3-tert-butyl-9,10-di
(naphth-2-ylanthracene (TBADN), 4,4'-bis(2,2-diphenyl-
ethene-1-yl)-4,4'-dimethylphenyl (DPVBIi), 4,4'-bisbis(2,2-
diphenyl-ethene-1-yl)-4,4'-methylphenyl  (p-DMDPVBI),
tert(9,9-diarylfluorene)s (TDAF), 2-(9,9'-spirobifluorene-2-
y1)-9,9'"-spirobifluorene  (BSDF), 2,7-bis(9,9"-spirobifluo-
rene-2-y1)-9,9'-spirobifluorene (TSDF), bis(9,9-diarylfluo-
rene)s (BDAF), 4,4'-bis(2,2-diphenyl-ethene-1-y1)-4,4'-di-
(tert-butyl)phenyl (p-TDPVBi), or the like, and a
phosphorescent host may have a material including 1,3-bis
(carbazole-9-yl)benzene (mCP), 1,3,5-tris(carbazole-9-yl)
benzene (tCP), 4,4'.4"-tris(carbazole-9-yl)triphenylamine
(TcTa), 4,4'-bis(carbazole-9-yl)biphenyl (CBP), 4,4'-bis(9-
carbazolyl)-2,2'-dimethyl-biphenyl (CBDP), 4,4'-bis(carba-
zole-9-y1)-9,9-dimethyl-fluorene (DMFL-CBP), 4,4'-bis
(carbazole  -9-y1)-9,9-bis(9-phenyl-9H-carbazole)fluorene
(FL-4CBP), 44'-bis(carbazole -9-y1)-9,9-di-tolyl-fluorene
(DPFL-CBP), 9,9-bis(9-phenyl-9H-carbazole)fluorene (FI.-
2CBP), or the like.

[0067] The dopant may include 8-Hydroxyquinoline and
complexes of similar derivatives, benzazole derivatives,
however, it is not limited thereto.

[0068] That is, in the emission layer 30 of the organic light
emitting element according to an exemplary embodiment of
the present invention, the yellow dopant may be added to the
emission layer host. In this case, a center wavelength of the
vellow light emitted from the emission layer 30 may be
formed to be between about 540 nm to 580 nm. The center
wavelength of the yellow light emitted from the emission
layer 30 may be formed to be between 550 nm to 560 nm.
[0069] In this case, in a color coordinate of the emitted
light, an x-coordinate may be positioned between 0.36 to
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0.46, and a y-coordinate may be positioned between 0.53 to
0.63. This center wavelength and color coordinate are each
a number indicating a high visual characteristic (human
visual response). The yellow light having this center wave-
length and color coordinate is emitted with high efficiency in
the display device according to an exemplary embodiment
of the present invention.

[0070] The hole transferring layer 20 is positioned
between the first electrode 10 and the emission layer 30. The
hole transferring layer 20 may be formed of a carbazole
derivative, such as N-phenylcarbazole, polyvinylcarbazole,
and an typical amine derivative having an aromatic con-
densed ring such as N,N'-bis(3-methylphenyl)-N,N'-diphe-
nyl-[1,1-biphenyl]-4,4'-diamine (TPD) and N,N'-di(naph-
thalene-1-y1)-N,N'-dipheny! benzidine (NPD).

[0071] The electron transferring layer 40 is positioned
between the second electrode 50 and the emission layer 30.
The electron transferring layer 40 may include at least one
compound is selected from a quinoline derivative, particu-
larly a group including tris(8-hydroxyquinolinato Jaluminum
(Alg3), 3-(4-biphenyl)-4-phenyl-5-(4-tert-butylphenyl)-1,2,
4-triazole (TAZ), (2-methyl-8-quninolinato)-4-phenylphe-
nolate (BAlq), bis(10-hydroxybenzo(h)quinolinato)beryl-
lium (Bebq2), and 4,7-diphenyl-1-10-phenanthroline
(BPhen). Also, the compound selected from the above group
may be doped with Liq to be used. In this case, the doping
concentration may be 50 wt %.

[0072] FIG. 2 is a cross-sectional view of an organic light
emitting element according to an exemplary embodiment of
the present invention.

[0073] Referring to FIG. 2, the organic light emitting
element according to an exemplary embodiment of the
present invention has constituent elements similar to most of
those of the display device according to the exemplary
embodiment of FIG. 1. However, the organic light emitting
element according to the exemplary embodiment of FIG. 2
additionally includes a hole injecting layer 21 disposed
between the hole transferring layer 20 and the first electrode
10 and an electron injecting layer 41 disposed between the
second electrode 50 and the electron transferring layer 40.
[0074] A known hole injection material, such as TCTA,
m-MTDATA, m-MTDAPB, Pani/DBSA (Polyaniline/Dode-
cylbenzene sulfonic acid), which is a soluble conductive
polymer, or PEDOT/PSS (Poly(3,4-cthylenedioxythio-
phene)/Poly(4-styrenesulfonate):  poly(3,4-ethylenedioxy-
thiophene)/poly(4-styrenesulfonate)), Pani/CSA (Polyani-
line/Camphor sulfonic acid), or PANI/PSS (Polyaniline)/
Poly (4-styrenesulfonate)) may be used as the hole injection
material 21.

[0075] The electron injecting layer 41 may include a
random material that is known as a material for forming the
electron injection layer, such as LiF, NaCl, CsF, Li,O, or
BaO.

[0076] In this case, in the organic light emitting element
according to the exemplary embodiment of FIG. 2, the first
distance d1 between the first electrode 10 and the emission
layer 30 may be substantially the same as the sum of each
thickness of the hole transferring layer 20 and the hole
injecting layer 21.

[0077] Also, in the organic light emitting element accord-
ing to the exemplary embodiment of FIG. 2, the second
distance d2 between the first electrode 10 and the second
electrode 50 is substantially the same as the sum of each
thickness of the hole transferring layer 20, the hole injecting
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layer 21, the emission layer 30, the electron transferring
layer 40, and the electron injecting layer 41.

[0078] FIG. 3 is a cross-sectional view of an organic light
emitting element according to an exemplary embodiment of
the present invention. Referring to FIG. 3, the display device
according to the exemplary embodiment of FIG. 3 has
constituent elements similar to most of those of the display
device according to the exemplary embodiment of FIG. 2.
However, the display device according to the exemplary
embodiment of FIG. 3 includes a yellow middle layer 22
positioned between the hole transferring layer 20 and the
emission layer 30 and a buffer layer 42 positioned between
the emission layer 30 and the electron transferring layer 40.
[0079] The yellow middle layer preferably has a material
in which the HOMO energy level difference is not more than
0.3 eV for the hole transport layer for increasing the emis-
sion efficiency of the element.

[0080] The buffer layer 42 is the material increasing the
emission efficiency of the element and functions to smooth
an energy band gap between the electron transferring
layerd0 and the emission layer 30.

[0081] In this case, in the organic light emitting element
according to the exemplary embodiment of FIG. 3, the first
distance d1 between the first electrode 10 and the emission
layer 30 may be substantially the same as the sum of each
thickness of the yellow middle layer 22, the hole transferring
layer 20, and the hole injecting layer 21.

[0082] Also, in the organic light emitting element accord-
ing to the exemplary embodiment of FIG. 3, the second
distance d2 between the first electrode 10 and the second
electrode 50 is substantially the same as the sum of each
thickness of the hole transferring layer 20, the hole injecting
layer 21, the yellow middle layer 22, the emission layer 30,
the buffer layer 42, the electron transferring layer 40, and the
electron injecting layer 41.

[0083] In the organic light emitting element according to
the exemplary embodiment of FIG. 1 to FIG. 3, a layer
layered between the first electrode 10 and the emission layer
30 is referred to as an auxiliary layer. The auxiliary layer
may include at least one layer among the hole transferring
layer 20, the hole injecting layer 21, and the yellow middle
layer 22 according to each exemplary embodiment.

[0084] Also, in the organic light emitting element accord-
ing to the exemplary embodiment of FIG. 1 to FIG. 3, the
layer layered between the emission layer 30 and the second
electrode 50 is referred to as an electron auxiliary layer. The
electron auxiliary layer according to each exemplary
embodiment may include at least one layer among the buffer
layer 42, the electron transferring layer 40, and the electron
injecting layer 41.

[0085] As described, in the organic light emitting element
according to an exemplary embodiment of the present
invention, the first electrode 10 may be made of the reflect-
ing electrode and the second electrode 50 may be made of
the transparent electrode. In this case, the first distance d1
from the first electrode 10 to the emission layer 30 may be
from 20 nm to 30 nm. In this case, the second distance d2
between the first electrode 10 and the second electrode 50
may be from 90 nm to 120 nm, and this is referred to as the
first mode.

[0086] Also, the first distance d1 may be from 170 nm to
220 nm, the second distance d2 may be from 240 nm to 290
nm, and this is referred to as the second mode.
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[0087] Also, the first distance d1 may be from 280 nm to
380 nm, in this case, the second distance d2 may be from 380
nm to 430 nm, and this is referred to as the third mode.
[0088] In the organic light emitting element configured to
emit yellow light, each of these ranges is a range that
maximizes the emission efliciency of the organic light
emitting element.

[0089] FIG. 4 is a graph showing change of efficiency of
an x-coordinate and a y-coordinate depending on a light
traveling distance. The horizontal axis of FIG. 4 indicates a
light traveling distance (nm) and a left vertical axis indicates
an intensity of the emitted light.

[0090] Referring to FIG. 4, a peak appears at a region of
about 105 nm, at a region of about 265 nm, and at a region
of about 415 nm.

[0091] The case in which the light path is about 105 nm
corresponds to the first mode of the organic light emitting
element according to the present exemplary embodiment.
Also, the case in which the light path is about 265 nm
corresponds to the second mode of the organic light emitting
element according to the present exemplary embodiment. In
addition, the case in which the light path is about 415 nm
corresponds to the third mode of the organic light emitting
element according to the present exemplary embodiment.
[0092] Accordingly, the organic light emitting element
having the layer thickness of the first mode, the second
mode, and the third mode according to an exemplary
embodiment of the present invention may obtain optimized
emission efficiency in the organic light emitting element
configured to emit yellow light.

[0093] In the organic light emitting element according to
the exemplary embodiment of FIG. 1, the thickness of the
electron transferring layer 40 may be from 20 nm to 50 nm.
In this case, the thickness of the second electrode 50 may be
from 5 nm to 20 nm.

[0094] In the organic light emitting element according to
the exemplary embodiment of FIG. 2, the sum of the
thicknesses of the second electrode 50 and the electron
injecting layer 41 may be in the range of 5 nm to 20 nm. In
this case, the thickness of the electron transferring layer 40
may be in the range of 20 nm to 50 nm. Also, in the organic
light emitting element according to the exemplary embodi-
ment of FIG, 2, the sum of the thicknesses of the electron
transferring layer 40 and the electron injecting layer 41 may
be in the range of 20 nm to 50 nm, and the thickness of the
second electrode may be in the range of the 5 nm to 20 nm.
[0095] 1In the organic light emitting element according to
the exemplary embodiment of FIG. 3, the sum of the
thicknesses of the second electrode 50 and the electron
injecting layer 41 may be in the range of 5 nm to 20 nm, and
the sum of the thicknesses of the electron transferring layer
40 and the buffer layer 42 may be in the range of 20 nm to
50 nm. Also, in the organic light emitting element according
to the exemplary embodiment of FIG. 3, the thickness of the
second electrode 50 may be in the range of 5 nm to 20 nm,
and the sum of the thicknesses of the electron injecting layer
41, the electron transferring layer 40, and the buffer layer 42
may be in the range of 20 nm to 50 nm.

[0096] In the organic light emitting element according to
the exemplary embodiment of FIG. 1 to FIG. 3, the first
distance d1 from the first electrode 10 to the emission layer
30, and the distance d2 between the first electrode 10 and the
second electrode 50, may have the thicknesses of the first
mode, the second mode, or the third mode described above.
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[0097] As described above, the organic light emitting
element according to an exemplary embodiment of the
present invention has a light path in which the light effi-
ciency is maximized in the organic light emitting element
configured to emit yellow light, thereby improving the
efficiency of the organic light emitting element configured to
emit yellow light.

[0098] Next, the organic light emitting diode display
including the organic light emitting element according to an
exemplary embodiment of the present invention will be
described with reference to FIG. 5 to FIG. 7.

[0099] FIG. 5 is a layout view of an organic light emitting
diode display according to an exemplary embodiment of the
present invention. FIG. 6 is a cross-sectional view of the
organic light emitting diode display of FIG. § taken along
line VI-VT'. FIG. 7 is a cross-sectional view of the organic
light emitting diode display of FIG. 5 taken along line
VII-VIT.

[0100] Referring to FIG. 5 to FIG. 7, a blocking layer 111
made of a silicon oxide or silicon nitride is disposed on a
substrate 110 made of transparent glass. The blocking layer
111 may have a dual-layered structure.

[0101] A plurality of pairs of first and second semicon-
ductor islands 151a and 1514 that are preferably made of
polysilicon are formed on the blocking layer 111. The first
and second semiconductor islands 151a and 1515 respec-
tively include a plurality of extrinsic regions including
conductive impurities of an n-type or a p-type, and at least
one intrinsic region that does not include conductive impu-
rities.

[0102] In the first semiconductor island 151a, the extrinsic
region includes first source and drain regions 153a and 1554
and an intermediate region 1535, and they are doped with an
n-type impurity and separated from each other. The intrinsic
region includes a pair of first channel regions 154a1 and
15442 disposed between the extrinsic regions 153a, 1535,
and 155a.

[0103] In the second semiconductor island 15154, the
extrinsic region includes second source and drain regions
1535 and 1555, and they are doped with a p-type impurity
and are separated from each other. The intrinsic region
includes a second channel region 1545 disposed between the
second source and drain regions 1536 and 1555, and a
storage region 157 extending from the second drain region
1535 upward.

[0104] The extrinsic region further includes lightly doped
regions (not shown) disposed between the channel regions
154a1, 15442, and 154b, and the source and drain regions
153a, 1554, 1535, and 1555. The lightly doped regions may
be formed at offset regions that do not include impurities.
[0105] Alternatively, the extrinsic regions 153a and 1554
of the first semiconductor island 151a may be doped with
p-type impurities, and the extrinsic regions 1535 and 1556
of the second semiconductor island 1515 may be doped with
n-type impurities. The conductive p-type impurity may be
boron (B) or gallium (Ga), and the conductive impurity of
the n-type may be phosphorus (P) or arsenic (As).

[0106] A gate insulating layer 140 that may be made of a
silicon nitride or silicon oxide is disposed on the semicon-
ductor islands 151a and 1515 and the blocking layer 111.
[0107] A plurality of gate conductors including a plurality
of gate lines 121 having a plurality of first control electrodes
124a and a plurality of second control electrodes 1245 are
formed on the gate insulating layer 140.
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[0108] The gate lines 121 transmit gate signals and sub-
stantially extend in the transverse direction. A first control
electrode 124a extends upward from the gate line 121,
thereby intersecting the first semiconductor island 1514, and
more particularly overlapping the first channel regions
15441 and 15442. Each gate line 121 may include an end
portion having a large area for contacting another layer or an
external driving circuit. When a gate driving circuit (not
shown) for generating gate signals is formed directly on the
substrate 110, the gate lines 121 may extend and directly
connect to the gate driving circuit.

[0109] A second control electrode 1245 is separated from
the gate line 121 and overlaps the second channel region
1545 of the second semiconductor island 1514. The second
control electrode 1245 extends to form a storage electrode
127, and the storage electrode 127 overlaps the storage
region 157 of the second semiconductor 1514.

[0110] The gate conductors 121 and 1245 may be made of
an aluminum-based metal of aluminum (Al) or aluminum
alloys, a silver-based metal of silver (Ag) or silver alloys, a
copper-based metal of copper (Cu) or copper alloys, a
molybdenum-based metal of molybdenum (Mo) or molyb-
denum alloys, chromium (Cr), tantalum (Ta), titanium (Ti),
etc. However, the control electrodes 124a and 1245 may
have a multi-layer structure including two conductive layers
(not shown) that have different physical properties from
each other. One of the conductive layers may be formed
using a metal having low resistivity, such as an aluminum-
based metal, a silver-based metal, or a copper-based metal,
in order to reduce signal delay or voltage drop. Other
conductive layers may be formed using a material having
good physical, chemical, and electrical contact characteris-
tics, particularly with indium tin oxide (ITO) and indium
zinc oxide (IZ0), such as a molybdenum-based metal,
chromium, tantalum, titanium, or the like. Examples of the
combination may include a lower chromium film and an
upper aluminum (alloy) film, and a lower aluminum (alloy)
film and an upper molybdenum (alloy) film. However, the
gate conductors 121 and 1245 may be made of various
metals or conductors.

[0111] Side surfaces of the gate conductors 121 and 1245
are inclined to the surface of the substrate 110, and an
inclination angle thereof is preferably about 30° to 80°.
[0112] An interlayer insulating layer 160 is disposed on
the gate conductors 121 and 1245. The interlayer insulating
layer 160 is made of an inorganic insulator, such as a silicon
nitride, a silicon oxide, etc., and an organic insulator, or an
insulator having a low dielectric ratio. The dielectric con-
stant of the insulator may be less than 4.0, for example, an
a-3i:C:0 or a-Si:O:F, which is formed through plasma
enhanced chemical vapor deposition (PECVD). The inter-
layer insulating layer 160 may be made of an organic
insulator having photosensitivity and may provide a flat
surface.

[0113] The interlayer insulating layer 160 has a plurality
of contact holes 164 exposing the second control electrodes
124b. Also, the interlayer insulating layer 160 and the gate
insulating layer 140 have a plurality of contact holes 1634,
1635, 1654, and 1655 exposing the source and drain regions
153a, 153b, 1554, and 155b.

[0114] A plurality of data conductors including data lines
171, driving voltage lines 172, and first and second output
electrodes 175a and 1755 are formed on the interlayer
insulating layer 160.
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[0115] The data lines 171 transmit data signals and extend
in a longitudinal direction, thereby intersecting the gate lines
121. Each data line 171 includes a first input electrode 173a
connected to the first source region 153a through the contact
hole 1634, and may include an end portion having a large
area for contacting another layer or an external driving
circuit. When a data driving circuit (not shown) for gener-
ating data signals is formed directly on the substrate 110, the
data line 171 may extend and be directly connected to the
data driving circuit.

[0116] The driving voltage lines 172 transmit a driving
voltage and extend in a longitudinal direction, thereby
intersecting the gate lines 121. Each driving voltage line 172
includes a plurality of second input electrodes 1735 con-
nected to the second source region 1535 through the contact
holes 1636. The driving voltage line 172 overlaps the
storage electrode 127 and they may be connected to each
other.

[0117] The first output electrode 175a is separated from
the data line 171 and the driving voltage line 172. The first
output electrode 175a is connected to the first drain region
1554 through the contact hole 165a, and to the second
control electrode 1245 through the contact hole 164.
[0118] The second output electrode 1756 is separated from
the data line 171, the driving voltage line 172, and the first
output electrode 175a, and is connected to the second drain
region 1555 through the contact hole 1654.

[0119] The data conductors 171, 172, 175a, and 1756 may
be made of a refractory metal, such as molybdenum, chro-
mium, tantalum, and titanium, or alloys thereof, and have a
multi-layered structure including a refractory metal layer
(not shown) and a low resistance conductive layer (not
shown). A multi-layered structure includes, for example, a
dual layer of a chromium or molybdenum (alloy) lower layer
and an aluminum (alloy) upper layer, and a triple-layer of a
molybdenum (alloy) lower layer, an aluminum (alloy)
middle layer, and a molybdenum (alloy) upper layer. How-
ever, the data conductors 171, 172, 1754, and 1756 may be
made of various other metals or conductors.

[0120] Side surfaces of the data conductor 171, 172, 1754,
and 17556 may also be inclined to the surface of the substrate
110, and an inclination angle thereof may be about 30° to
80°, like the gate conductors 121 and 1245.

[0121] A passivation layer 180 is disposed on the data
conductors 171, 172, 175a, and 175b. The passivation layer
180 is made of an inorganic material, an organic material, or
a low dielectric ratio insulating material.

[0122] The passivation layer 180 has a plurality of contact
holes 185 exposing the second output electrodes 1756. The
passivation layer 180 may have a plurality of contact holes
(not shown) exposing the end portions of the data lines 171,
and the passivation layer 180 and the interlayer insulating
layer 160 may have a plurality of contact holes (not shown)
exposing the end portions of the gate lines 121.

[0123] A plurality of pixel electrodes 191 are formed on
the passivation layer 180. The pixel electrodes 191 are
physically and electrically connected to the second output
electrodes 1755 through the contact holes 185, and may be
made of a transparent conductive material such as ITO or
170, or a reflective conductor such as silver, aluminum, or
alloys thereof.

[0124] A plurality of contact assistants (not shown) or
connecting members (not shown) may be formed on the
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passivation layer 180 and may be connected to exposed ends
of the gate lines 121 and the data lines 171.

[0125] Partitions 361 are formed on the passivation layer
180. The partitions 361 define a plurality of openings
enclosing edges of the pixel electrodes 191 like a bank, and
are made of an organic insulator or an inorganic insulator.
The partitions 361 may be made of a photoresist including
black pigments, and the partitions 361 function as a light
blocking member, thereby simplifying the manufacturing
process.

[0126] A light emitting element layer 370 is disposed on
the pixel electrode 191 and a common electrode 270 is
disposed on the light emitting element layer 370. As
described above, an organic light emitting element including
the pixel electrode 191, the light emitting element layer 370,
and the common electrode 270 is made.

[0127] That is, the organic light emitting element may
have the structure of the first electrode/the hole transport
layer/the emission layer/the electron transpotrt layer/the sec-
ond electrode. In this case, the first electrode may be the
anode, and the second electrode may be the cathode. Also,
the hole injecting layer positioned between the first electrode
and the hole transferring layer and the electron injecting
layer positioned between the second electrode and the
electron transferring layer may be further included. In addi-
tion, the middle layer positioned between the hole transport
layer and the emission layer and the buffer layer positioned
between the emission layer and the electron transferring
layer may be further included.

[0128] In this case, the pixel electrode 191 becomes the
anode as the hole injection electrode, and the common
electrode 270 becomes the cathode as the electron injection
electrode. However, the exemplary embodiment of the pres-
ent invention is not limited thereto, and according to a
driving method of the organic light emitting device, the pixel
electrode 191 may be a cathode and the common electrode
270 may be an anode. The hole and electron are injected into
the organic emission layer 370 from the pixel electrode 191
and the common electrode 270, respectively, and an exciton
generated by coupling the injected hole and electron falls
from an excited state to a ground state to emit light.
[0129] The common electrode 270 is formed on the light
emitting element layer 370. The common electrode 270
receives a common voltage, and is made of a reflective metal
including calcium (Ca), barium (Ba), magnesium (Mg),
aluminum (Al), silver (Ag), and the like, or a transparent
conductive material such as ITO or [ZO.

[0130] In the organic light emitting diode display accord-
ing to the present exemplary embodiment, the description of
the hole transferring layer/the emission layet/the electron
transferring layer/the barrier layer configuring the organic
light emitting element is the same as described above. Also,
the light emitting element layer may further includes the
hole injecting layer, the middle layer, the buffer layer, and
the electron injecting layer, and the description for each
layer is the same as described above.

[0131] In the organic light emitting diode display accord-
ing to an exemplary embodiment of the present invention,
the first electrode may be made of the reflective metal and
the second electrode may be made of the transparent metal.
In the organic light emitting diode display according to an
exemplary embodiment of the present invention, the emis-
sion layer may be the yellow emission layer. In this case, the
first distance d1 from the first electrode to the emission layer
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may be in the range of 20 nm to 30 nm, and thus the second
distance d2 from the first electrode to the second electrode
may be in the range of 90 nm to 120 nm. Also, the first
distance d1 from the first electrode to the emission layer may
be in the range of 170 nm to 220 nm, and the second distance
d2 from the first electrode to the second electrode may be in
the range of 240 nm to 290 nm. Also, the first distance d1
from the first electrode to the emission layer may be in the
range of 280 nm to 380 nm, and the second distance d2 from
the first electrode to the second electrode may be in the range
of 380 nm to 430 nm.

[0132] In the organic light emitting device, the first semi-
conductor island 151q, the first control electrode 124a
connected to the gate line 121, the first input electrode 173a
connected to the data line 171, and the first output electrode
175a form the switching thin film transistor Qs, and the
channel of the switching thin film transistor Qs is formed on
the first channel region 154a1 and 15442 of the first semi-
conductor island 151a. The second semiconductor island
1515, the second control electrode 1245 connected to the
first output electrode 1754, the second input electrode 1735
connected to the driving voltage line 172, and the output
electrode 175b connected to the pixel electrode form the
driving thin film transistor Qd, and the channel of the driving
thin film transistor Qd is formed in the second channel
region 1545 of the second semiconductor island 1515. A
pixel electrode 191, an organic light emitting member 370,
and the common electrode 270 form an organic light emit-
ting element having the pixel electrode 191 as an anode and
the common electrode 270 as a cathode, or vice versa. The
storage electrode 127 and the driving voltage line 172, and
the storage region 157, which overlap each other, may form
a storage capacitor Cst.

[0133] The switching thin film transistor Qs transmits a
data signal of the data line 171 in response to a gate signal
of the gate line 121. When receiving the data signal, the
driving thin film transistor Qd flows a current that depends
on a voltage difference between the second control electrode
1245 and the second input electrode 173b. The voltage
difference between the second control electrode 1245 and
the second input electrode 17356 is charged to the storage
capacitor Cst and then maintained even after the switching
thin film transistor Qs is turned off. The organic light
emitting diode displays an image by emitting light, the
strength of which varies depending on a current of the
driving thin film transistor Qd.

[0134] However, the structure of the described organic
light emitting diode display is one example, and the organic
light emitting element according to an exemplary embodi-
ment of the present invention may be clearly applied to an
organic light emitting diode display having a different struc-
ture.

[0135] The organic light emitting diode display according
to the exemplary embodiment is described for the organic
light emitting element emitting yellow, however the organic
light emitting diode display may emit red, blue, and green
depending on the material included in the emission layer.
The organic light emitting elements respectively emitting
red, blue, green, and yellow are referred to as a red pixel, a
blue pixel, a green pixel, and a yellow pixel.

[0136] The organic light emitting diode display according
to an exemplary embodiment of the present invention
includes the red pixel, the green pixel, the blue pixel, and the
yellow pixel disposed on the substrate.

Apr. 13,2017

[0137] The typical organic light emitting diode display
includes three color pixels of red, green, and blue, and the
various colors including white are displayed through com-
binations of these colors. However, consumers have recently
required improved color reproducibility, and a deep red and
a deep green are required in order to implement color that is
more realistic. In other words, through the emission of
darker red than red (deep red), and darker green than green
(deep green), colors more similar to reality may be dis-
played. However, in the case of emitting deep red and deep
green, the efliciency decreases.

[0138] FIG. 8 is a view showing efficiency according to a
color coordinate shift of red, blue, and green. The horizontal
axis of FIG. 8 indicates color coordinate, and the vertical
axis of FIG. 8 indicates efficiency.

[0139] Referring to FIG. 8, it may be observed that the
efficiency decreases for the color coordinate as it shifts to the
right for the red color EQE_Red (moving from red to deep
red). Likewise, it may be observed that the efliciency
decreases for color coordinate as it shifis to the right for the
green color EQE_Green (moving from green to deep green).
[0140] Accordingly, when displaying the deep green or the
deep red in the conventional organic light emitting diode
display having three pixels of red, green, and blue, a
relatively large amount of power is consumed.

[0141] However, the organic light emitting diode display
according to an exemplary embodiment of the present
invention has four pixels of red, green, blue, and yellow.

[0142] As such, because the four colors of red, green, blue,
and yellow are used when displaying white light, power
consumption may be reduced compared to displaying white
by using only three colors. For this reason, the one yellow
pixel has high visibility such that the highest light efficiency
may be obtained with the same quantum efficiency. Also,
when generally displaying yellow light with three pixels, the
red pixel and the green pixel are used, however, only the
yellow pixel is used for displaying yellow light in the
four-color structure.

[0143] Accordingly, because the organic light emitting
diode display according to an exemplary embodiment of the
present invention has a lower power consumption compared
to the conventional three-pixel structure, the power con-
sumption required when emitting deep red and deep green
may be compensated for. Accordingly, the entire power
consumption efficiency of the organic light emitting diode
display may be improved compared to the conventional
organic light emitting diode display, even though deep red
and deep green are emitted.

[0144] Also, in the display device according to an exem-
plary embodiment of the present invention, because the
thickness is optimized for the pixel displaying yellow light
to have maximum emission efliciency, high purity yellow
light may be emitted and the entire color reproducibility of
the organic light emitting diode display may be improved.
[0145] FIG. 9 to FIG. 11 are views of various arrange-
ments of red, green, blue, and yellow pixels in an organic
light emitting diode display according to an exemplary
embodiment of the present invention.

[0146] Referring to FIG. 9, in the organic light emitting
diode display according to an exemplary embodiment of the
present invention, the red, green, blue, and yellow pixels
may be arranged in a stripe structure in which the same
colors are disposed in the same column.
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[0147] 1In addition, referring to FIG. 10, in the organic
light emitting diode display according to an exemplary
embodiment of the present invention, the red, green, blue,
and yellow pixels may be arranged in a pentile structure in
which a quadrangle repletion pattern of upper red-green
pixels and lower blue-yellow pixel are disposed to cross.
That is, the four color quadrangle patterns including the
upper red-green pixels and the lower blue-yellow pixels may
be arranged to vertically change for the adjacent quadrangle
pattern.

[0148] Further, referring to FIG. 11, the organic light
emitting diode display according to an exemplary embodi-
ment of the present invention may have a pentile-diamond
structure in which the pixels of red, green, blue, and yellow
may be arranged in a diamond. That is, the pixels emitting
each color are arranged in a rhombus shape, the pixel of one
rhombus shape is enclosed by eight different pixels, but does
not contact another pixel of the same color of the rhombus
shape.

[0149] As described above, the organic light emitting
element according to the present exemplary embodiment
may emit yellow light having high efficiency, and the
organic light emitting diode display according to an exem-
plary embodiment of the present invention may improve
color reproducibility while reducing power consumption.
[0150] Although certain exemplary embodiments and
implementations have been described herein, other embodi-
ments and modifications will be apparent from this descrip-
tion. Accordingly, the inventive concept is not limited to
such embodiments, but rather to the broader scope of the
presented claims and various obvious modifications and
equivalent arrangements.

What is claimed is:

1. An organic light emitting element comprising:

a first electrode;

an auxiliary layer disposed on the first electrode;

a yellow emission layer disposed on the auxiliary layer;

and

a second electrode disposed on the yellow emission layer,

wherein a distance between the first electrode and the

vellow emission layer is within one among a first range
of 20 nanometers to 30 nanometers, a second range of
170 nanometers to 220 nanometers, and a third range of
280 nanometers to 380 nanometers.

2. The organic light emitting element of claim 1, wherein
the first electrode comprises a reflecting electrode, and the
second electrode comprises a transparent electrode.

3. The organic light emitting element of claim 1, wherein
the first electrode comprises an anode, and the second
electrode comprises a cathode.

4. The organic light emitting element of claim 1, wherein
the auxiliary layer comprises a hole transport layer.

5. The organic light emitting element of claim 4, wherein
the auxiliary layer further comprises a hole injecting layer
disposed between the hole transport layer and the first
electrode.

6. The organic light emitting element of claim 1, wherein,
when a distance between the first electrode and the yellow
emission layer is in the first range, a distance between the
first electrode and the second electrode is in a range of 90
nanometers to 120 nanometers.

7. The organic light emitting element of claim 1, wherein,
when a distance between the first electrode and the yellow
emission layer is in the second range, a distance between the
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first electrode and the second electrode is in a range of 240
nanometers to 290 nanometers.

8. The organic light emitting element of claim 1, wherein,
when a distance between the first electrode and the yellow
emission layer is in the third range, a distance between the
first electrode and the second electrode is in a range of 380
nanometers to 430 nanometers.

9. The organic light emitting element of claim 1, wherein
a spectrum peak of light emitted from the organic light
emitting element is in a range of 540 nanometers to 580
nanometers.

10. The organic light emitting element of claim 1, wherein
an x-coordinate of a color coordinate of the light emitted
from the organic light emitting element is in a range of 0.36
to 0.46, and a y-coordinate is in a range of 0.53 to 0.63.

11. The organic light emitting element of claim 1, further
comprising an electron auxiliary layer disposed between the
yellow emission layer and the second electrode.

12. The organic light emitting element of claim 11,
wherein a thickness of the electron auxiliary layer is in a
range of 20 nanometers to 50 nanometers.

13. An organic light emitting diode display comprising;

a plurality of transistors arranged on a substrate; and

a plurality of organic light emitting elements connected to

the plurality of transistors,

wherein:

at least one of the organic light emitting elements is

configured to emit yellow light;

the organic light emitting element configured to emit

vellow light comprises:

a first electrode;

an auxiliary layer disposed on the first electrode;

ayellow emission layer disposed on the auxiliary layer;
and

a second electrode disposed on the yellow emission
layer; and

a distance between the first electrode and the yellow

emission layer is within one among a first range of 20
nanometers to 30 nanometers, a second range of 170
nanometers to 220 nanometers, and a third range of 280
nanometers to 380 nanometers.

14. The organic light emitting diode display of claim 13,
wherein the first electrode comprises a reflecting electrode,
and the second electrode comprises a transparent electrode.

15. The organic light emitting diode display of claim 13,
wherein the first electrode comprises an anode, and the
second electrode comprises a cathode.

16. The organic light emitting diode display of claim 13,
wherein, when a distance between the first electrode and the
yellow emission layer is the first range, a distance between
the first electrode and the second electrode is in a range of
90 nanometers to 120 nanometers.

17. The organic light emitting diode display of claim 13,
wherein, when a distance between the first electrode and the
vellow emission layer is in the second range, a distance
between the first electrode and the second electrode is in a
range of 240 nanometers to 290 nanometers.

18. The organic light emitting diode display of claim 13,
wherein, when a distance between the first electrode and the
vellow emission layer is in the third range, a distance
between the first electrode and the second electrode is in a
range of 380 nanometers to 430 nanometers.

19. The organic light emitting diode display of claim 13,
wherein the auxiliary layer comprises a hole transport layer.
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20. The organic light emitting diode display of claim 13,
wherein:
the organic light emitting elements are configured to
respectively emit red light, green light, blue light, and
yellow light; and
the organic light emitting elements configured to emit red,
green, blue, and yellow are arranged:
in a stripe shape in which the same colors are disposed
in the same column, or
a shape in which a four color quadrangle pattern made
of upper red-green pixels and lower blue-yellow
pixels is disposed to vertically cross the adjacent
quadrangle pattern, or
a shape in which the pixel configured to emit each color
is disposed in a rhombus shape, and the pixel of one
rhombus shape is enclosed by eight different pixels
but does not contact another pixel of the rhombus
shape of the same color.
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