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(57) ABSTRACT

The present invention provides an organic light-emitting
element comprising a first sub-pixel, a second sub-pixel, and
a third sub-pixel, which have different colors, the organic
light-emitting element comprising: a substrate; a first elec-
trode arranged on the substrate; a second electrode arranged
on the first electrode so as to face the first electrode; an
organic light-emitting layer arranged between the first elec-
trode and the second electrode, the organic light-emitting
layer comprising a first organic light-emitting layer arranged
on the first sub-pixel, a second organic light-emitting layer
arranged on the second sub-pixel, and a third organic
light-emitting layer arranged on the third sub-pixel; a hole
transport layer arranged between the first electrode and the
organic light-emitting layer; and a light-emitting supplement
layer arranged between the hole transport layer and the
organic light-emitting layer, the light-emitting supplement
layer comprising a first light-emitting supplement layer,
which is commonly arranged on the first sub-pixel, the
second sub-pixel, and the third sub-pixel, a second light-
emitting supplement layer, which is arranged on the second
sub-pixel between the first light-emitting supplement layer
and the second organic light-emitting layer, and a third

HOIL 27/32 (2006.01) light-emitting supplement layer, which is arranged on the
HOIL 51/52 (2006.01) third sub-pixel between the first light-emitting supplement
HOIL 51/50 (2006.01) layer and the third organic light-emitting layer.
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ORGANIC LIGHT-EMITTING ELEMENT
AND ORGANIC LIGHT-EMITTING DISPLAY
DEVICE

TECHNICAL FIELD

[0001] The present invention relates to an organic light
emitting element and an organic light emitting display
device including the organic light emitting element.

BACKGROUND ART

[0002] An organic light emitting element is a light emit-
ting element in which, in an organic light emitting layer
interposed between an anode and a cathode, holes flowing
from the anode and electrons flowing from the cathode are
recombined to form molecular excitons having a high-
energy excited state, which returns to a low-energy ground
state to thus emit the characteristic light of a material.
[0003] An organic light emitting element uses a material
that emits light when a voltage is applied thereto, and has
high brightness, excellent contrast, multiple-color capabil-
ity, a wide viewing angle, a high response speed, and a low
driving voltage.

[0004] An organic light emitting display for displaying an
image is composed of a plurality of pixels each including an
organic light emitting element. Each of the pixels may
include two or more light emitting regions, a red light
emitting region, a green light emitting region, and a blue
light emitting region.

[0005] In spite of the described advantages, such an
organic light emitting display device is difficult to manu-
facture with respect to the patterning and enlarging of the
area of each of the pixels according to the light emitting
region. Therefore, a currently important issue in the manu-
facturing process of the organic light emitting display device
is to improve the luminous performance of organic light
emitting elements or at least maintain the same performance
as a conventional organic light emitting display device while
reducing the number of times patterning for light emitting
regions.

[0006] However, various attempts to manufacture an
organic light emitting display device often end in failure.

DETAILED DESCRIPTION OF THE
INVENTION

Technical Problem

[0007] An aspect of the present invention is to provide an
organic light emitting element to minimize the patterning of
light emitting regions at the time of manufacture and an
organic light emitting display device including the organic
light emitting element.

[0008] Another aspect of the present invention is to pro-
vide an organic light emitting element to improve the
luminous performance and an organic light emitting display
device including the organic light emitting element.

Technical Solution

[0009] In accordance with an aspect of the present inven-
tion, there is provided an organic light emitting element
having first, second, and third sub-pixels with different
colors on a substrate, the organic light emitting element
comprising: first electrodes disposed on the substrate; a
second electrode disposed on the substrate to face the first
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electrodes; organic light emitting layers disposed between
the first electrodes and the second electrode, the organic
light emitting layers comprising a first organic light emitting
layer disposed in the first sub-pixel, a second organic light
emitting layer disposed in the second sub-pixel, and a third
organic light emitting layer disposed in the third sub-pixel;
a hole transport layer disposed between the first electrodes
and the organic light emitting layers; and auxiliary light
emitting layers disposed between the hole transport layer
and the organic light emitting layers, the auxiliary light
emitting layers comprising: a first auxiliary light emitting
layer commonly disposed in the first sub-pixel, the second
sub-pixel, and the third sub-pixel; a second auxiliary light
emitting layer disposed in the second sub-pixel between the
first auxiliary light emitting layer and the second organic
light emitting layer, and a third auxiliary light emitting layer
disposed in the third sub-pixel between the first auxiliary
light emitting layer and the third light emitting layer.
[0010] In accordance with another aspect of the present
invention, there is provided an organic light emitting ele-
ment comprising two or more sub-pixels on a substrate, the
organic light emitting element comprising: first electrodes
disposed on the substrate; a second electrode disposed on the
first electrodes to face the first electrodes; two or more
organic light emitting layers with different colors disposed
in the two or more sub-pixels between the first electrodes
and the second electrode; a hole transport layer disposed
between the first electrodes and the organic light emitting
layers; and auxiliary light emitting layers disposed between
the hole transport layer and the organic light emitting layers,
the auxiliary light emitting layers comprising: a common
auxiliary light emitting layer commonly disposed in the two
or more sub-pixels; and one or more individual auxiliary
light emitting layers respectively disposed in some of the
sub-pixels.

[0011] In accordance with another aspect of the present
invention, there is provided an organic light emitting display
device comprising the organic light emitting element of
claim 1, the organic light emitting element comprising:
driving transistors disposed in first, second, and third sub-
pixels with different colors, the driving transistors each
comprising a source, a drain, a gate, and an active layer; and
the first, second, and third sub-pixels on a substrate, wherein
each of the first electrodes of the organic light emitting
element, which are respectively disposed in the first, second,
and third sub-pixels, is electrically connected to one of the
source and the drain of the driving transistor.

Advantageous Effects

[0012] The organic light emitting element and the organic
light emitting display device including the organic organic
light emitting element according to the present invention can
minimize the patterning of light emitting regions at the time
of manufacture.

[0013] Furthermore, the organic light emitting element
and the organic light emitting display device including the
organic organic light emitting element according to the
present invention can attain improved luminous perfor-
marnce.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] FIG. 11is a cross-sectional view of an organic light
emitting element according to an embodiment.



US 2018/0061902 A1

[0015] FIG. 2a shows the thicknesses of auxiliary light
emitting layers in the organic light emitting element of FIG.
1.

[0016] FIG. 26 shows HOMO levels of a hole transport
layer and auxiliary light emitting layers in the organic light
emitting element of FIG. 1.

[0017] FIG. 2¢is a cross-sectional view of an organic light
emitting element according to Comparative Embodiment 1.
[0018] FIGS. 3a to 3g show a process flow of a method for
manufacturing an organic light emitting element according
to another embodiment.

[0019] FIG. 4 is a cross-sectional view of an organic light
emitting element according to still another embodiment.
[0020] FIG. 5is a cross-sectional view of an organic light
emitting element according to Comparative Embodiment 2.
[0021] FIGS. 6a to 6¢ show voltage-current characteris-
tics, luminance-current efliciency characteristics, and life-
time characteristics of a first sub-pixel in each of the organic
light emitting element according to the embodiment in FIG.
1, the organic light emitting element according to Compara-
tive Embodiment 1 in FIG. 2¢, and the organic light emitting
element according to Comparative Embodiment 2 in FIG. 5.
[0022] FIGS. 7a to 7c show voltage-current characteris-
tics, luminance-current efficiency characteristics, and life-
time characteristics of a second sub-pixel in each of the
organic light emitting element according to the embodiment
in FIG. 1, the organic light emitting element according to
Comparative Embodiment 1 in FIG. 2¢, and the organic light
emitting element according to Comparative Embodiment 2
in FIG. 5.

[0023] FIGS. 8a to 8¢ show voltage-current characteris-
tics, luminance-current efficiency characteristics, and life-
time characteristics of a third sub-pixel in each of the
organic light emitting element according to the embodiment
in FIG. 3, the organic light emitting element according to
Comparative Embodiment 1 in FIG. 2¢, and the organic light
emitting element according to Comparative Embodiment 2
in

[0024] FIG. 5. FIG. 9 is a conceptual diagram of an
organic light emitting display device according to still
another embodiment.

[0025] FIG. 10 shows a pixel structure of the organic light
emitting display panel in FIG. 9.

[0026] FIG. 11 is a circuit diagram of each pixel of the
organic light emitting display panel in FIG. 9.

MODE FOR CARRYING OUT THE INVENTION

[0027] Hereinafter, exemplary embodiments of the present
invention will be described in detail with reference to the
accompanying drawings. Terms, such as first, second, A, B,
(a), (b) or the like may be used herein when describing
components of the present invention. Each of these termi-
nologies is not used to define an essence, order or sequence
of a corresponding component but used merely to distin-
guish the corresponding component from other component
(s). It should be noted that if it is described in the specifi-
cation that one component is “connected,” “coupled” or
“Joined” to another component, a third component may be
“connected,” “coupled,” and “joined” between the first and
second components, although the first component may be
directly connected, coupled or joined to the second compo-
nent.

[0028] FIG. 1is a cross-sectional view of an organic light
emitting element according to an embodiment.
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[0029] Referring to FIG. 1, an organic light emitting
element 100 according to an embodiment includes first,
second, and third sub-pixels with different colors on a
substrate 110.

[0030] A substrate used in an ordinary organic light emit-
ting element may be used for the substrate 110. The substrate
110 may be formed of glass or transparent plastic, and may
be formed of a semi-transparent or opaque material, such as
silicon or stainless steel.

[0031] The first sub-pixel, the second sub-pixel and the
third sub-pixel may be a blue sub-pixel B, a green sub-pixel
G, and a red sub-pixel R. For example, the blue sub-pixel B,
the green sub-pixel G, and the red sub-pixel R may consti-
tute each pixel Pij of an organic light emitting display device
600, as described with reference to FIG. 9.

[0032] The organic light emitting element 100 includes
first electrodes 120 disposed on the substrate 110, a second
electrode 190 disposed on the substrate 110 to face the first
electrodes 120, and an organic light emitting layers 160
disposed between the first electrodes 120 and the second
electrode 190. Here, the first electrodes 120 may correspond
to an anode (positive electrode) and the second electrode
190 may correspond to a cathode (negative electrode). In the
case of an inverted type, the first electrodes 120 may
correspond to a cathode and the second electrode 190 may
correspond to an anode. In the following description, the
first electrodes 120 correspond to an anode (anode) and the
second electrode 190 corresponds to a cathode.

[0033] The first electrodes 120 are separated on the insu-
lating layer 114 of the substrate 110 for sub-pixel regions.
The first electrode 120 for each sub-pixel region is electri-
cally connected to any one (112) of a source and a drain
through an insulating film 114 in a transistor, including the
source, the drain, a gate, and an active layer.

[0034] The first electrode 120 may be formed of a material
having a relatively high work function. The first electrode
120 may be formed of a transparent conductive oxide, for
example, indium tin oxide (ITO), indium zinc oxide (IZ0),
Zn0 (zinc oxide), AZO (Al-doped zinc oxide), In,0O; (in-
dium oxide), or SnQ, (tin oxide), but is not limited thereto.
The first electrode 120 may be formed by deposition,
sputtering, or the like.

[0035] The second electrode 190 may use a metal, an
alloy, an electrically conductive compound, or a mixture of
two or more thereof, which have a relatively low work
function. As a specific example, a transmissive-type elec-
trode may be formed by forming a thin film of lithium (Li),
magnesium (Mg), aluminum (Al), aluminum-lithium (Al—
Li), calcium (Ca), magnesium-indium (Mg—In), magne-
sium-silver (Mg—Ag), or the like. Meanwhile, various
modifications may be possible, for example, a transmissive-
type electrode may be formed using ITO or IZO in order to
obtain a top emitting device.

[0036] The organic light emitting layers 160 may include
a first organic light emitting layer 160B disposed in the first
sub-pixel (for example, the blue sub-pixel B), a second
organic light emitting layer 160G disposed in the second
sub-pixel (for example, the green sub-pixel B), and a third
organic light emitting layer 160R disposed in the third
sub-pixel (for example, the red sub-pixel B). For example,
the wavelength of the emitted light is larger in order of the
first organic light emitting layer 160B, the second organic
light emitting layer 160G, the third organic light emitting
layer 160R. Specifically, the first organic light emitting layer
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160B may be a blue organic light emitting layer, the second
organic light emitting layer 160G may be a green organic
light emitting layer, and the third organic light emitting layer
160R may be a red organic light emitting layer.

[0037] Here, the first organic light emitting layer 160B
may contain a blue host and a blue dopant. As the blue host,
for example, Alq3, 4,4'-N,N'-dicabazole-biphenyl (CBP),
poly(n-vinylcabazole) (PVN), 9,10-di(naphthalene-2-yl)an-
thracene (ADN), TCTA, 1,3,5-tris(N-phenylbenzimidazole-
2-yl)benzene (TPBI), 3-tert-butyl-9,10-di(naphth-2-y])
anthracene (TBADN), E3, distyrylarylene (DSA), or a mix-
ture of two or more thereof may be used, without limitation
thereto.

[0038] As the blue dopant, compounds including F,Irpic,
(Foppy),Ir(tmd), Ir(dfppz);, ter-fluorene, 4,4'-bis(4diphe-
nylaminostyryl)biphenyl (DPAVBI), 2,5,8,11-tetra-tbutylp-
erylene (TBPe), and the like, may be used, without limita-
tion thereto.

[0039] The first organic light emitting layer 160B can be
formed by a method, such as, vacuum deposition, spin
coating, casting, an LB method, or the like. When the light
emitting layers are formed by vacuum deposition and spin
coating, the deposition conditions vary depending on the
compound that is used, but generally, the deposition condi-
tions may be selected from substantially the same condition
ranges as in the formation of a hole injection layer. Mean-
while, co-deposition may be used to form a layer containing
a host and a dopant at the same time.

[0040] The second organic light emitting layer 160G may
contain a green host and a green dopant. As the green host,
Alg3, CBP. PVK, ADN, TCTA, TPBL, TBADN, E3, DSA, or
a mixture of two or more thereof may be used, without
limitation thereto.

[0041] As a green dopant, tris(2-phenylpyridine)iridium
(Ir(ppy);), bis(2-phenylpyridine) (acetylacetonato)iridium
) ((Ir(ppy)s(acac)),  tris(2-(4-tolyl)phenylpirydine)
iridium (Ir(mppy);), 10-(Zbenzothiazolyl)-1,1,7,7-tetram-
ethyl-2.3,6,7-tetrahydro-1H,5H,11H-[1 ]benzopyrano[6,7,8-
ij]-quinolizine-11-one (C545T), or the like may be used,
without limitation thereto.

[0042] The third organic light emitting layer 160R may
contain a red host and a red dopant. As the red host, like that
of a first buffer layer 125R, Alq,, CBP, PVK, ADN, TCTA,
TPBI, TBADN, E3, DSA, or a mixture of two or more
thereof may be used, without limitation thereto.

[0043] As a red dopant, compounds including PtOEP,
Ir(piq)s, Btp,lr(acac), [r(Piq),(acac), Ir(2-phq),(acac), Ir(2-
phq);, Ir(flg),(acac), Ir(flig),(acac), DCM, or DCJTB may
be used, without limitation thereto.

[0044] The second organic light emitting layer 160G and
the third organic light emitting layer 160R may be formed by
amethod, such as, vacuum deposition, spin coating, casting,
an LB method, or the like. Meanwhile, co-deposition may be
used to form the second organic light emitting layer 126G
and the third organic light emitting layer 126R each con-
taining a host and a dopant.

[0045] The organic light emitting element 100 may
include a hole transport layer 140 disposed between the first
electrodes 120 and the organic light emitting layers 160 and
auxiliary light emitting layers 150 disposed between the hole
transport layer 140 and the organic light emitting layers 160.
[0046] The hole transport layer 140 may be formed of, for
example, N,N-dinaphthyl-N,N'-diphenyl benzidine (NPD),
4,4' 4"-Tris(N-3-methylphenyl-N-phenyl-amino)-triph-
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enylamine (MTDATA), N,N'-bis(naphthalen-1-yl]-N,N'-bis
(phenyl)-benzidine (NPB), or N,N'-bis(3-methylphenyl)-N,
N'-bis(pheny!) (TPD), but is not limited thereto.

[0047] The auxiliary light emitting layer layers 150 may
include: a first auxiliary light emitting layer 150B' com-
monly disposed in the first sub-pixel, the second sub-pixel,
and the third sub-pixel; a second auxiliary light emitting
layer 150G disposed in the second sub-pixel between the
first auxiliary light emitting layer 150B' and the second
organic light emitting layer 160G; and a third auxiliary light
emitting layer 150R' disposed in the third sub-pixel between
the first auxiliary light emitting layer 150B' and the third
organic light emitting layer 160R.

[0048] In other words, the second auxiliary light emitting
layer 150G is disposed in the second sub-pixel G on the first
auxiliary light emitting layer 150B". The third auxiliary light
emitting layer 150R' is disposed in the third sub-pixel R on
the first auxiliary light emitting layer 150B'.

[0049] The first auxiliary light emitting layer 150B', the
second auxiliary light emitting layer 150G, and the third
auxiliary light emitting layer 150R' may serve, for example,
to transport holes, and may be formed of a hole transport
material. Some of the first auxiliary light emitting layer
150B", the second auxiliary light emitting layer 150G, and
the third auxiliary light emitting layer 150R' may be formed
of the same material or different materials.

[0050] The hole transporting material that may be used for
the first auxiliary light emitting layer 150B', the second
auxiliary light emitting layer 150G", and the third auxiliary
light emitting layer 150R' may be, for example, a carbazole
derivative, such as N-phenyl carbazole or polyvinyl carba-
zole; a triphenyl amine-based material, such as N,NY-bis(3-
methylphenyl)-N,N'-diphenyl-[1,1-biphenyl]-4,4'diamine
(TPD);, N,N'-di(1-naphthyl)-N,N'-diphenylbenzidine
(NPB); 4,4' 4"tris(N-carbazolyl)triphenylamine (TCTA), or
the like, but is not limited thereto.

[0051] The second auxiliary light emitting layer 150G' and
the third auxiliary light emitting layer 150R' may be formed
by a method, such as, vacuum deposition, spin coating,
casting, an LB method, or the like.

[0052] Meanwhile, the organic light emitting element 100
may further include a hole injection layer 140 between the
first electrodes 120 and the hole transport layer 140. In
addition, the organic light emitting element 100 may sequen-
tially include an electron transport layer 170 and an electron
injection layer 180 on the organic light emitting layers 160.
A second electrode 190 is disposed on the electron injection
layer 180.

[0053] The electron transport layer 170 is formed on a
blue common light emitting layer 123, the red light emitting
layer 126R, and the green light emitting layer 126G.

[0054] The electron transport layer 170 serves to transport
the electrons injected from the cathode 190 to the light
emitting layers, and may use a known material, for example,
Alg,, 2,9-dimethyl-4,7-diphenyl-1,10-phenanthroline
(BCP), 4,7-diphenyl-1,10-phenanthroline (Bphen), 3-(4-bi-
phenylyl)-4-phenyl-5-tert-butylphenyl-1,2,4-triazole (TAZ),
4-(naphthalen-1-y1)-3,5-diphenyl-4H-1,2 4-triazole
(NTAZ), 2-(4-biphenylyl)-5-(4-tert-butylphenyl)-1,3,4-0x-
adiazole (tBu-PBD), bis(2-methyl-8-quinolinolato-N1,08)-
(1,1'-biphenyl-4-olato)aluminum (BAlq), beryllium bis(ben-
zoquinoline-10-olate) (Bebq,), or 9,10-di(naphthalene-2-y1)
anthracene (ADN), but is not limited thereto.
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[0055] The electron transport layer 170 may be formed by
vacuum deposition, spin coating, casting, or the like.
[0056] When the electron transport layer 170 is formed by
vacuum deposition and spin coating, the deposition condi-
tions vary depending on the compound used, but generally,
the deposition conditions may be selected from substantially
the same condition range as in the formation of a hole
injection layer 121.

[0057] The thickness of the electron transport layer 170
may be about 100 A to about 1,000 A, for example, about
150 A to about 500 A.

[0058] When the thickness of the electron transport layer
170 falls within above-described range, satisfactory electron
transport characteristics can be attained without a substantial
increase in driving voltage.

[0059] Alternatively, the electron transport layer 170 may
contain an electron-transporting organic compound and a
metal-containing material. The metal-containing material
may contain a Li complex. A non-limiting example of the Li
complex may be lithium quinolate (LiQ) or the like.
[0060] In addition, an electron injection layer 180 having
a function of facilitating the injection of electrons from the
second electrode 190 may be deposited on the electron
transport layer 170. The electron injection layer 180 may use
any material that is known as an electron injection layer
material, such as LiF, NaCl, CsF, Li2Q, or BaO, but is not
limited thereto. The deposition conditions of the electron
injection layer 180 may vary depending on the compound
that is used, but may generally be selected from almost the
same condition ranges as in the formation of the hole
injection layer 121.

[0061] The thickness of the electron injection layer 180
may be about 1 A to about 100 A, for example, about 3 A
to about 90 A. When the thickness of the electron injection
layer falls within the above-described range, satisfactory
electron injection characteristics can be obtained without a
substantial increase in driving voltage.

[0062] Alternatively, the electron transport layer 170 and
the electron injecting layer 180 may be replaced with a
functional layer having both an electron transport function
and an electron injection function.

[0063] A second electrode 190 is disposed on the electron
injection layer 180.

[0064] A capping layer (not shown) may be formed on the
second electrode 190 in order to improve optical character-
istics to thus maximize luminous efficiency. The capping
layer (not shown) may be formed of, for example, a metal
oxide layer, a metal nitride layer, or a metal oxynitride layer.
The capping layer (not shown) may be formed of, for
example, MoOx(x=2~4), Al,O;, Sh,0;, BaO, CdO, Ca0,
Ce,0,, CoO, Cu,0, Dy0, GdO, HfO,, La,0;, Li,0, MgO,
NbO, NiO, Nd,0;, PdO, Sm,0;, ScO, Si0,, SrO, Ta,0;,
TiO, WO,, VO,, YbO, Y,0;, ZnO, ZrO, AIN, BN, NbN,
SiN, TaN, TiN, VN, YbN, ZrN, SiON, AION, or a mixture
thereof.

[0065] Here, in the organic light emitting device 100, the
other layers excluding the hole transport layer 140, the
auxiliary light emitting layers 150, and the organic light
emitting layers 160 are not formed between the first elec-
trodes 120 and the second electrode 190. In addition, the
organic light emitting element 100 may further include a
hole blocking layer, an electron blocking layer, a buffer
layer, and the like, and the electron transport layer 170 or the
like may serve as a hole blocking layer.
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[0066] Although not shown, the organic light emitting
element 100 according to an embodiment may further
include a protective layer or an optical efficiency-improving
layer (capping layer) formed on at least one surface of each
of the first electrodes 120 and the second electrode 190, the
surface being on the other side of the organic light emitting
layers 160.

[0067] From the aspect of light emission, the light emitted
respectively from the first to third organic light emitting
layers 160R, 160G, and 160B may reciprocate between the
first electrodes 120 and the second electrode 190 to thus
cause an interference phenomenon. Light having an integer
multiple of the wavelength that corresponds to the distance
between the first electrode 120 and the second electrode 190,
which may cause resonance, may cause constructive inter-
ference to thus intensify the intensity thereof, and light
having other wavelengths may cause destructive interfer-
ence to thus weaken the intensity. Such a process of recip-
rocation and interference of light is called a microcavity
effect.

[0068] Therefore, the distances between the first elec-
trodes 120 and the second electrode 190 correspond to an
integer multiple of the wavelength of the light emitted from
the first to third organic light emitting layers 160R, 160G,
and 160B for the sub-pixel. Hereinafter, it will be described
that the optical path lengths of the light emitted from the
organic light emitting layers 160 are set differently for
respective sub-pixel using the thicknesses of the auxiliary
light emitting layers 150.

[0069] FIG. 2a shows the thicknesses of auxiliary light
emitting layers in the organic light emitting element of FIG.
1.

[0070] Referring to FIG. 2a, only the first auxiliary light
emitting layer 150B' is disposed between the first organic
light emitting layer 160B and the hole transport layer 140.
Therefore, only the first auxiliary light emitting layer 150B'
of the auxiliary light emitting layers 150 is disposed between
the first organic light emitting layer 160B and the hole
transport layer 140.

[0071] The first auxiliary light emitting layer 150B' and
the second auxiliary light emitting layer 150G" are disposed
between the second organic light emitting layer 160G and
the hole transport layer 140. Therefore, the first auxiliary
light emitting layer 150B' and the second auxiliary light
emitting layer 150G" of the auxiliary light emitting layers
150 are disposed between the first organic light emitting
layer 160B and the hole transport layer 140.

[0072] The first auxiliary light emitting layer 150B' and
the third auxiliary light emitting layer 150R' are disposed
between the third organic light emitting layer 160G and the
hole transport layer 140. Therefore, the first auxiliary light
emitting layer 150B' and the third auxiliary light emitting
layer 150R' of the auxiliary light emitting layers 150 are
disposed between the first organic light emitting layer 160B
and the hole transport layer 140.

[0073] The auxiliary light emitting layers 150 may be
layers for arranging the resonance distances of respective
colors of the organic light emitting layers 160.

[0074] The first auxiliary light emitting layer 150B', the
second auxiliary light emitting layer 150G, and the third
auxiliary light emitting layer 150R' may have suitable thick-
nesses, respectively, in order to control the resonance dis-
tances for red light emission and green light emission and
the recombination regions of electrons and holes. Here, the
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first auxiliary light emitting layer 150B', the second auxil-
iary light emitting layer 150G', and the third auxiliary light
emitting layer 150R' may be added in order to fit the
resonance distance for each color.

[0075] The thicknesses of the first auxiliary light emitting
layer 150B' and the second auxiliary light emitting layer
150G" disposed between the second organic emission layer
160G and the hole transport layer 140 may be the same or
substantially the same as the thickness of only the second
second auxiliary light emitting layer 150G' when only the
second auxiliary light emitting layer 150G' is disposed
between the second organic light emitting layer 160G and
the hole transport layer 140.

[0076] The thicknesses of the first auxiliary light emitting
layer 150B' and the third auxiliary light emitting layer 150G’
disposed between the third organic auxiliary light emitting
layer 160R and the hole transport layer 140 may be the same
or substantially the same as those of only the third auxiliary
light emitting layer 150R' when only the third auxiliary light
emitting layer 150R' is disposed between the third organic
light emitting layer 160R and the hole transport layer 140.
[0077] Since the first auxiliary light emitting layer 150B'
is commonly disposed in the first, second, and third sub-
pixels, the third auxiliary light emitting layer 150R', which
has the largest wavelength of emitted light, may be thicker
than the second auxiliary light emitting layer 150G, which
has a relatively small wavelength of emitted light. The
thickness of the second auxiliary light emitting layer 150G
may be about 30 A to about 300 A, for example, about 50
A to about 100 A. The thickness of the third auxiliary light
emitting layer 150R' may be about 30 A to about 700 A, for
example, about 50 A to about 200 A.

[0078] The second auxiliary light emitting layer 150G
may be thicker than the first auxiliary light emitting layer
150B". For example, the thickness of the first auxiliary light
emitting layer 150B' may be about 30 A to about 250 A, for
example, about 50 A to about 100 A.

[0079] In the organic light emitting element 100 according
to an embodiment, the optical path lengths of the light
emitted from the organic light emitting layers 160 are set
differently for respective sub-pixels using the thicknesses of
the auxiliary light emitting layers 150, thereby implement-
ing a microcavity effect.

[0080] FIG. 2b shows HOMO levels of a hole transport
layer and auxiliary light emitting layers in the organic light
emitting element of FIG. 1.

[0081] Referring to FIG. 25, the auxiliary light emitting
layers 150 may serve to assist in hole transfer for respective
colors of the hole transport layer 140.

[0082] The first auxiliary light emitting layer 150B', the
second auxiliary light emitting layer 150G, and the third
auxiliary light emitting layer 150R' may have suitable
energy levels, for example, highest occupied molecular
orbital (HOMO) levels, in order to assist hole transport for
each color.

[0083] The first auxiliary light emitting layer 150B' dis-
posed between the first organic light emitting layer 160B and
the hole transport layer 140 may have a larger HOMO level
than the hole transport layer 140. In other words, the HOMO
level H1 of the first auxiliary light emitting layer 150B may
be smaller than the HOMO level HO of the hole transport
layer 140.

[0084] The second auxiliary light emitting layer 150G
disposed between the hole transport layer 140 and the first
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auxiliary light emitting layer 150B' may have a larger
HOMO level than the first auxiliary light emitting layer
150B'. In other words, the HOMO level H2 of the second
auxiliary light emitting layer 150G' may be larger than the
HOMO level H1 of the first auxiliary light emitting layer
150B'. The third auxiliary light emitting layer 150R" dis-
posed between the hole transport layer 140 and the first
auxiliary light emitting layer 150B' may have a larger
HOMO level than the first auxiliary light emitting layer
150B'. In other words, the HOMO level H3 of the third
auxiliary light emitting layer 150R' may be larger than the
HOMO level H1 of the first auxiliary light emitting layer
1508

[0085] The HOMO Ilevel H1 of the first auxiliary light
emitting layer 150B' may be larger than the HOMO level HO
of the hole transport layer 140, and the HOMO level H2 of
the second auxiliary light emitting layer 150G' may be
smaller than the HOMO level H3 of the third auxiliary light
emitting layer 150R'.

[0086] The materials for the first auxiliary light emitting
layer 150B', the second auxiliary light emitting layer 150G',
and the third auxiliary light emitting layer 150R' may be the
foregoing hole transporting materials satisfying energy lev-
els.

[0087] Since the HOMO level difference (AHOMO=H2-
HO) between the hole transport layer 140 and the second
auxiliary light emitting layer 150G' is relatively large, it is
relatively ineflicient to transport holes from the first elec-
trode 120 directly to the second auxiliary light emitting layer
150G via the hole transport layer 140. On the contrary, the
HOMO level is higher in order of the hole transport layer
140, the first auxiliary light emitting layer 150bB', the
second auxiliary light emitting layer 150G, and thus, the
holes can be efficiently transported by stages from the first
electrode 120, via the hole transport layer 140, to the first
auxiliary light emitting layer 150B', the second auxiliary
light emitting layer 150G".

[0088] In a similar manner, since the HOMO level differ-
ence (AHOMO=H3-H0) between the hole transport layer
140 and the third auxiliary light emitting layer 150G" is
relatively large, it is relatively ineflicient to transport holes
from the first electrode 120, via the hole transport layer 140,
to the third auxiliary light emitting layer 150R'. On the
contrary, the HOMO level is higher in order of the hole
transport layer 140, the first auxiliary light emitting layer
150B", the third auxiliary light emitting layer 150G, and
thus, the holes can be efficiently transported by stages from
the first electrode 120, via the hole transport layer 140, to the
first auxiliary light emitting layer 150B', the third auxiliary
light emitting layer 150R".

[0089] FIG. 2¢ is a cross-sectional view of an organic light
emitting element according to Comparative Embodiment 1.
[0090] An organic light emitting element 200 according to
Comparative Example 1 shown in FIG. 2¢ may be the same
as the organic light emitting device according to the embodi-
ment described with reference to FIG. 1 except that a first
organic light emitting layer 160B, a second organic light
emitting layer 160G, and a third organic light emitting layer
160R are disposed on a first auxiliary light emitting layer
250B', a second auxiliary light emitting layer 250G', and a
third auxiliary light emitting layer 250R', respectively, for
each pixel.

[0091] As described above, from the aspect of hole trans-
port capability or hole mobility according to HOMO level,
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compared with the structure in which the first organic light
emitting layer 160B, the second organic light emitting layer
160G, and the third organic light emitting layer 160R are
disposed on the first auxiliary light emitting layer 150B', the
second auxiliary light emitting layer 150G, and the third
auxiliary light emitting layer 150R’, respectively, for each
pixel, the foregoing organic light emitting element 100
according to an embodiment can improve the hole mobility
since holes are transported from the hole transport layer 140
to the second organic light emitting layer 160G via the first
auxiliary light emitting layer 150B' and the second auxiliary
light emitting layer 150G".

[0092] Meanwhile, the organic light emitting element 100
according to an embodiment may be manufactured by
employing vacuum deposition. Some of the organic material
layers including the hole transport layer 140, the auxiliary
light emitting layers 150, and the organic light emitting
layers 160 may be formed using various polymer materials
not through vacuum deposition but through a solution pro-
cess or a solvent process, such as spin coating, nozzle
printing, inkjet printing, slot coating, dip coating, a roll-to-
roll process, doctor blading, screen printing, or thermal
transfer. The organic material layers including the hole
transport layer 140, the auxiliary light emitting layers 150,
and the organic light emitting layers 160 may be formed by
various methods, and thus the scope of the present invention
is not limited as to the forming method thereof.

[0093] Hereinafter, a method for manufacturing an organic
light emitting device by vacuum deposition according to
another embodiment will be described. In the method for
manufacturing an organic light emitting element by vacuum
deposition according to another embodiment, the materials
and thicknesses of the respective layers may be the same as
those in FIGS. 1 to 25.

[0094] FIGS. 34 to 3g show a process flow of a method for
manufacturing an organic light emitting element according
to another embodiment.

[0095] Overall, by vacuum deposition, (i) first electrodes
120 may be formed on a substrate 110 for each sub-pixel; (ii)
a hole injection layer 130 and a hole transport layer 140 may
be commonly formed thereon; (iii) auxiliary light emitting
layers 150 and organic light emitting layers 160 may be
formed for each sub-pixel; and (iv) an electron transport
layer 170 and an electron injection layer 180 may be
commonly formed, and a second electrode 190 may be
commonly formed thereon.

[0096] Referring to FIG. 3a, a transistor including a
source, a drain, a gate, and an active layer is formed on a
substrate 210, after which an insulating film 114 is formed
on the transistor, and first electrodes (220) are formed on the
insulating layer 114 for sub-pixel regions. Here, in the
transistor, the insulating film 114 and the first electrodes 120
are formed such that each of the first electrodes 120 is
electrically connected to one 112 of the source and drain
through the insulating film 114 in the transistor.

[0097] A hole injection layer 130 and a hole transport
layer 140 are sequentially formed on the first electrodes 120.
[0098] Then, a first auxiliary light emitting layer 150B' is
commonly formed of a first auxiliary light emitting material
(320B") in the first sub-pixel B, the second sub-pixel G, and
the third sub-pixel R on the hole transport layer 140.
[0099] Referring to FIG. 35, a third auxiliary light emit-
ting layer 150R' is formed of a third auxiliary light emitting
material 320R’ in the third sub-pixel R on the first auxiliary
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light emitting layer 150B' using a first mask 310R"' of which
a portion corresponding to the third sub-pixel R is opened.
[0100] Referring to FIG. 3¢, a second auxiliary light
emitting layer 150G' is formed of a second auxiliary light
emitting material 320G' in the second sub-pixel G on the
first auxiliary light emitting layer 150B' using a second mask
310G' of which a portion corresponding to the second
sub-pixel G is opened.

[0101] It has been described that the third auxiliary light
emitting layer 150R' and the second auxiliary light emitting
layer 150G" are sequentially formed on the first auxiliary
light emitting layer 150B' with reference to FIGS. 35 and 3¢,
but the second auxiliary light emitting layer 150G" and the
third auxiliary light emitting layer 150R' may be sequen-
tially formed on the first auxiliary light emitting layer 150B'.
[0102] The thicknesses and the energy levels of the first
auxiliary light emitting layer 150B', the second auxiliary
light emitting layer 150G, and the third auxiliary light
emitting layer 150R" are as described with reference to
FIGS. 2a and 25.

[0103] That is, the third auxiliary light emitting layer
150R' may be thicker than the second auxiliary light emit-
ting layer 150G', and the second auxiliary light emitting
layer 150G' may be thicker than the first auxiliary light
emitting layer 150B'. The HOMO level HMOM1 of the first
auxiliary light emitting layer 150B' may be higher than the
HOMO level HO of the hole transport layer, but may be
lower than the HOMO level H2 of the second auxiliary light
emitting layer or the HOMO level H3 of the third auxiliary
light emitting layer.

[0104] As described above, the materials for the first
auxiliary light emitting layer 150B', the second auxiliary
light emitting layer 150G, and the third auxiliary light
emitting layer 150R' may be hole transporting materials
satisfying energy levels.

[0105] Referring to FIGS. 3d to 3f, first to third organic
light emitting layers 160B, 160G, and 160R may be formed
in the respective first to third sub-pixels on the first auxiliary
light emitting layer 150B', on which the second auxiliary
light layer 150G' and the third auxiliary light emitting layer
150R" are respectively formed in the second sub-pixel G and
the third sub-pixel, by using third to fifth masks 310B, 310G,
and 310R.

[0106] In the manufacture of the organic light emitting
element according to another embodiment, described with
reference to FIGS. 3a to 3g, the auxiliary light emitting
layers 150 and the organic light emitting layers 160 may be
formed for respective sub-pixels by using only a total of five
masks (first to fifth masks).

[0107] Compared with when a total of six masks needs to
be used in the manufacture of the organic light emitting
element 200 according to Comparative Embodiment 1
shown in FIG. 2¢ in which the first organic light emitting
layer 160B, the second organic light emitting layer 160G,
and the third organic light emitting layer 160R are arranged
on the first auxiliary light emitting layer 250B', the second
auxiliary light emitting layer 250G", and the third auxiliary
light emitting layer 250R', for each pixels, only a total of five
masks (first to five masks) can be used in the manufacture of
the organic light emitting element 100 according to the
embodiment, described with reference to FIGS. 3a to 3g, so
that process efficiency is improved, and the area of an
organic light emitting display device including the organic
light emitting element 100 can be enlarged.
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[0108] FIG. 4 is a cross-sectional view of an organic light
emitting element according to still another embodiment.
[0109] Referring to FIG. 4, an organic light emitting diode
according to another embodiment includes two or more
sub-pixels on a substrate. Here, the organic light emitting
element may include first electrodes disposed on a substrate,
a second electrode disposed on the first electrodes to face the
first electrodes, two or more organic light emitting layers
460 with different colors disposed in two or more sub-pixels
between the first electrodes and the second electrode, a hole
transport layer 440 disposed between the first electrodes and
the organic light emitting layers 460, and auxiliary light
emitting layers 450 disposed between the hole transport
layer 440 and the organic light emitting layers 460.

[0110] Here, the auxiliary light emitting layers 450 may
include: a common auxiliary light emitting layer 450q'
commonly disposed in two or more sub-pixels a' and ‘b’;
and one or more individual auxiliary light emitting layers
4500' respectively disposed in some of the sub-pixels.
[0111] The number of sub-pixels may be two to four. In the
case of three sub-pixels, a corresponding organic light
emitting element is the same as the organic light emitting
element 100 described with reference to FIG. 1. In the case
of four sub-pixels, a corresponding organic light emitting
element is an organic light emitting element having one
additional sub-pixel (for example, a white sub-pixel) in
addition to the organic light emitting element 100 described
with reference to FIG. 1.

[0112] The organic light emitting layers may include two
to four organic light emitting layers disposed in the two to
four sub-pixels, respectively. In the case of two sub-pixels,
the organic light emitting layers 460 may include a first
organic light emitting layer 460¢ and a second organic light
emitting layer 4605 as shown in FIG. 4.

[0113] The auxiliary light emitting layers 450 may
include: a common auxiliary light emitting layer commonly
disposed in the two to four sub-pixels; and one to three
individual auxiliary light emitting layers respectively dis-
posed in the one to three sub-pixels.

[0114] FIG. 5 is a cross-sectional view of an organic light
emitting element according to Comparative Embodiment 2.
[0115] Referring to FIG. 5, an organic light emitting
element 500 according to Comparative Embodiment 2 is
different from the organic light emitting element 100
described in FIG. 1 in which a first auxiliary light emitting
layer 550B' is commonly disposed on a hole transport layer
540, on which a second auxiliary light emitting layer 550G’
and a third auxiliary light emitting layer 550R'" are formed,
and first to third organic light emitting layers 560B, 560G,
and 560R are respectively formed in first to third sub-pixels
B, G, and R on the first auxiliary light emitting layer 550B'.
[0116] That is to say, the auxiliary light emitting layers
may include: a first auxiliary light emitting layer 550B'
commonly disposed in the first sub-pixel, the second sub-
pixel, and the third sub-pixel; a second auxiliary light
emitting layer 550G' disposed in the second sub-pixel
between the first auxiliary light emitting layer 550B' and the
hole transport layer 540; and a third auxiliary light emitting
layer 550R' disposed in the third sub-pixel between the first
auxiliary light emitting layer 550B' and the hole transport
layer 540.

[0117] Since the first auxiliary light emitting layer 450B'
is commonly disposed in the first, second, and third sub-
pixels, the third auxiliary light emitting layer 550R' having

Mar. 1, 2018

the largest wavelength of emitted light may be thicker than
the second auxiliary light emitting layer 550G' having a
relatively small wavelength of emitted light.

[0118] In addition, the second auxiliary light emitting
layer 550G' may be thicker than the first auxiliary light
emitting layer 550B'.

[0119] In addition, the organic light emitting element 500
according to Comparative Embodiment 2, in which the
optical path lengths of the light emitted from the organic
light emitting layers 560 are set differently for respective
sub-pixel using the thickness of the auxiliary light emitting
layers 550, thereby implementing a microcavity effect, may
be the same as the organic light emitting element 100
according to the embodiment described with reference to
FIG. 1.

[0120] Meanwhile, the organic light emitting element
according to Comparative Embodiment 2 is the same as the
organic light emitting element 100 described with reference
to FIG. 1 in that an insulating layer 514, first electrodes 520,
a hole injection layer 530, and a hole transport layer 540 are
disposed on a first substrate 510, and an electron transport
layer 570, an electron injection layer 580, and a second
electrode 590 are disposed on the organic light emitting
layers 560.

[0121] The organic light emitting element 500 according
to Comparative Embodiment 2 may also employ only a total
of five masks (first to fifth masks) in the same manner as in
the method for manufacturing the organic light emitting
element according to another embodiment described with
reference to FIGS. 3a to 3g.

[0122] However, from the aspect of hole transport capa-
bility or hole mobility according to the HOMO level, the
organic light emitting element 500 according to Compara-
tive Embodiment 2 may have deteriorated hole mobility
since holes are transported from the hole transport layer 540
to the second organic light emitting layer 560G via the
second auxiliary light emitting layer 550G" and the first
auxiliary light emitting layer 550B', or to the third organic
light emitting layer 560R via the third auxiliary light emit-
ting layer 550R' and the first auxiliary light emitting layer
550B',

[0123] Hereinafter, the measurement results of voltage-
current characteristics, luminescence-current efficiency
characteristics, and lifetime characteristics of the first to
third sub-pixels in the organic light emitting element 100
according to the embodiment in FIG. 1, the organic light
emitting element 200 according to Comparative Embodi-
ment 1 in FIG. 2¢, and the organic light emitting element
500 according to Comparative Embodiment 2 in FIG. 5 will
be described.

[0124] FIGS. 6a to 6¢ show voltage-current characteris-
tics, luminance-current efficiency characteristics, and life-
time characteristics of a first sub-pixel in each of the organic
light emitting element according to the embodiment in FIG.
1, the organic light emitting element according to Compara-
tive Embodiment 1 in FIG. 2¢, and the organic light emitting
element according to Comparative Embodiment 2 in FIG. 5.
[0125] As shown in FIGS. 6a to 6c¢, the voltage-current
characteristics, luminance-current efficiency characteristics,
and lifetime characteristics of the first sub-pixel (for
example, a blue sub-pixel) may be substantially the same
among the organic light emitting element 100 according to
the embodiment in FIG. 1, the organic light emitting element
200 according to Comparative Embodiment 1 in FIG. 2c,
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and the organic light emitting element 500 according to
Comparative Embodiment 2 in FIG. 5. The reason is that,
from an aspect of the first sub-pixel, the lamination structure
of the first sub-pixel (for example, a blue sub-pixel) was the
same among the organic light emitting element 100 accord-
ing to the embodiment in FIG. 1, the organic light emitting
element 200 according to Comparative Embodiment 1 in
FIG. 2¢, and the organic light emitting element 500 accord-
ing to Comparative Embodiment 2 in FIG. 5.

[0126] FIGS. 7a to Tc¢ show voltage-current characteris-
tics, luminance-current efficiency characteristics, and life-
time characteristics of a second sub-pixel in each of the
organic light emitting element according to the embodiment
of FIG. 1, the organic light emitting element according to
Comparative Embodiment 1 of FIG. 2¢, and the organic light
emitting element according to Comparative Embodiment 2
of FIG. 5.

[0127] As shown in FIG. 7a, the voltage-current charac-
teristics of the second sub-pixel (for example, a green
sub-pixel) of the organic light emitting element 100 of the
embodiment in FIG. 1 were relatively somewhat better than
those of the second sub-pixel (for example, a green sub-
pixel) of each of the organic light emitting element 200
according to Comparative Embodiment 1 in FIG. 2¢ and the
organic light emitting element 500 according to Compara-
tive Embodiment 2 in FIG. 5.

[0128] Meanwhile, as shown in FIG. 7b, the luminance-
current efficiency characteristics of the second sub-pixel (for
example, a green sub-pixel) of the organic light emitting
element 100 of the embodiment in FIG. 1 was relatively
excellent compared with those of the second sub-pixel (for
example, a green sub-pixel) of each of the organic light
emitting element 200 according to Comparative Embodi-
ment 1 in FIG. 2¢ and the organic light emitting element 500
according to Comparative Embodiment 2 in FIG. 5. The
reason is that, as described with respect to FIGS. 2a and 25,
the second sub-pixel (for example, a green sub-pixel) of the
organic light emitting element 100 according to the embodi-
ment in FIG. 1 satisfies a microcavity effect, and, from an
aspect of the energy level, holes can be efficiently trans-
ported according to the HOMO level by stages from the first
electrode 120 to the first auxiliary light emitting layer 150B'
and to the second auxiliary light emitting layer 150G" via the
hole transport layer 140.

[0129] As shown in FIG. 7¢, the lifetime characteristics of
the second sub-pixel (for example, a green sub-pixel) may
be substantially the same among the organic light emitting
element 100 according to the embodiment in FIG. 1, the
organic light emitting element 200 according to Compara-
tive Embodiment 1 in FIG. 2¢, and the organic light emitting
element 500 according to Comparative Embodiment 2 in
FIG. 5.

[0130] FIGS. 8a to 8¢ show voltage-current characteris-
tics, luminance-current efficiency characteristics, and life-
time characteristics of a third sub-pixel in each of the
organic light emitting element according to the embodiment
of FIG. 1, the organic light emitting element according to
Comparative Embodiment 1 of FIG. 2¢, and the organic light
emitting element according to Comparative Embodiment 2
of FIG. 5.

[0131] As shown in FIG. 8a, the voltage-current charac-
teristics of the second sub-pixel (for example, a green
sub-pixel) of the organic light emitting element 100 of the
embodiment of FIG. 1 were relatively better than those of
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the third sub-pixel (for example, a red sub-pixel) in each of
the organic light emitting element 200 according to Com-
parative Embodiment 1 in FIG. 2¢ and the organic light
emitting element 500 according to Comparative Embodi-
ment 2 in FIG. 5.

[0132] Meanwhile, as shown in FIG. 8b, the luminance-
current efficiency characteristics of the third sub-pixel (for
example, a red sub-pixel) of the organic light emitting
element 100 in an embodiment of FIG. 1 were relatively
excellent compared with those of the third sub-pixel (for
example, a red sub-pixel) of each of the organic light
emitting element 200 according to Comparative Embodi-
ment 1 in FIG. 2¢ and the organic light emitting element 500
according to Comparative Embodiment 2 in FIG. 5. The
reason is that, as described with respect to FIGS. 2a and 26,
the third sub-pixel (for example, a red sub-pixel) of the
organic light emitting element 100 according to the embodi-
ment in FIG. 1 satisfies a microcavity effect, and, from the
aspect of the energy level, holes can be efficiently trans-
ported according to the HOMO level by stages from the first
electrode 120, via the hole transport layer 140, to the first
auxiliary light emitting layer 150B', the second auxiliary
light emitting layer 150R".

[0133] As shown in FIG. 8¢, the lifetime characteristics of
the third sub-pixels (for example, a red sub-pixel) were the
same between the organic light emitting element 100
according to the embodiment in FIG. 1 and the organic light
emitting element 200 according to Comparative Embodi-
ment 1 in FIG. 2¢, but said characteristics were excellent
compared with the lifetime characteristics of the third sub-
pixel (for example, a red sub-pixel) of the organic light
emitting element 500 according to Comparative Embodi-
ment 2 in FIG. 5.

[0134] Particularly, from the aspect of luminous efficiency
and the lifetime of an organic light emitting element, the
luminous efficiency was relatively higher and the lifetime
was relatively longer in the second and third sub-pixels (for
example, green and red sub-pixels) of the organic light
emitting element 100 according to the embodiment in FIG.
1 rather than those of the organic light emitting element 500
according to Comparative Embodiment 2 in FIG. 5. In other
words, the organic light emitting element 100 according to
the embodiment in FIG. 1 can exhibit higher luminous
efficiency and relatively longer lifetime due to the charge
balance in the organic light emitting layers 160, as described
with reference to FIGS. 25 and 5. In addition, the organic
light emitting element 100 according to the embodiment in
FIG. 1 can have increased lifetime since polarons, which
cause dopant quenching in the organic light emitting layers
160 and device deterioration, was reduced, leading to reduc-
tions in dopant quenching and device deterioration that may
be caused by extra polarons.

[0135] FIG. 9 is a conceptual diagram of an organic light
emitting display according to still another embodiment.

[0136] Referring to FIG. 9, an organic light emitting
display device 600 according to still another embodiment
includes: a display panel 610 in which n gate lines GL1, . .
., GLn (n: natural number) are formed in a first direction
(e.g., horizontal direction) and m data lines DL1, ..., DLm
(m: natural number) are formed in a second direction (e.g,,
longitudinal direction) crossing the first direction; a data
driver 620 for driving the m data lines DL1, . . ., DLm; a
gate driver 630 for sequentially driving the n gate lines GL1,
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..., and GLn; and a timing controller 640 for controlling the
data driver 620 and the gate driver 630.

[0137] In the display panel 610, sub-pixels SP are formed
in a matrix form at crossings of one or more data line and
one or more gate lines.

[0138] Through the plurality of sub-pixels, a plurality of
pixels P are arranged in a matrix form in a display panel 610.
[0139] The timing controller 640 initiates scanning in
response to the timing implemented in each frame, converts
image data, inputted from an interface, to be suitable for the
data signal format used in the data driver 620, outputs the
converted image data, and controls data driving at a suitable
time according to the scan.

[0140] The timing controller 640 may output various
control signals, such as a data control signal DSC and a gate
control signal GSC in order to control the data driver 620
and the gate deriver 630.

[0141] The gate driver 630 sequentially drives n gate lines
GL1, . .., GLn by sequentially supplying a scan signal of
On-voltage or Off-voltage to n gate lines GL1, . . ., GLn

according to the control of the timing controller 640.

[0142] The data driver 620 drives m data lines DL, . . .
, DLm by storing the input image data Data in a memory (not
shown), converting corresponding image data Data into an
analog data voltage Vdata when a particular gate line is
opened, and supplying the data voltage Vdata to m data lines

DL1, . . ., DLm, according to the control of the timing
controller 640.
[0143] Still another embodiment may include: an elec-

tronic apparatus including: an organic light emitting display
device 600 including the foregoing organic light emitting
element 100 of the present invention; and a controller for
controlling the display device 600. Here, the electronic
apparatus may be a current or future wired or wireless
communication terminal, and encompasses all electronic
apparatuses, such as a mobile communication terminal such
as a mobile phone, a PDA, an electronic dictionary, a PMP,
a remote controller, a navigation device, a game machine,
various TVs, and various computers.

[0144] FIG. 10 shows a pixel structure of the organic light
emitting display panel in FIG. 9.

[0145] Referring to FIGS. 9 and 10, pixels Pij at row i and
columnj (i=1, 2, ...,j=1, 2, ...) are arranged in a matrix
form in the display panel 610.

[0146] Each pixel Pij may include three sub-pixels. That
is, each pixel Pij may include a red sub-pixel R, a green
sub-pixel G, and a blue sub-pixel B.

[0147] The shape, placement, and number of sub-pixels of
each pixel Pij may be variously changed, and another pixel,
such as a white pixel for displaying white, may be further
included.

[0148] Hereafter, one pixel included in the organic light
emitting display device will be described in detail with
reference to FIGS. 9 and 10 together with FIG. 1 shown
above.

[0149] FIG. 11 is a circuit diagram of each pixel of the
organic light emitting display panel in FIG. 9.

[0150] Referring to FIGS. 1 and 8, the organic light
emitting display panel 610 in FIG. 9 includes pixels of i rows
and j columns, Pij (i=1, 2, ...,j=1,2,...) arranged in a
matrix form in the display panel 610. In each pixel (Pij) of
the organic light emitting display panel 610, the first sub-
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pixel B, the second sub-pixel G, and the third sub-pixel R
each have a driving transistor Qd including a source, a drain,
a gate, and an active layer.

[0151] Inaddition, each pixel Pij includes the organic light
emitting element 100 shown in FIG. 1, which includes the
first sub-pixel B, the second sub-pixel G, and the third
sub-pixel R with different colors on the substrate. Each of
the first electrodes 120 of the organic light emitting element,
which are respectively disposed in the first sub-pixel B, the
second sub-pixel G, and the third sub-pixel R, is electrically
connected to any one of the source and the drain of the
driving transistor Qd. The one of the source and drain of the
transistor in FIG. 1 is one of the source and the drain of the
driving transistor Qd in FIG. 8.

[0152] Each pixel Pij may include: a switching transistor
SW, for switching the data voltage with respect to the
driving transistor Qd; and a storage capacitor Cst for main-
taining the data voltage for a predetermined period, for
example, one frame.

[0153] The switching transistor SW and the driving tran-
sistor Qd are n-channel field effect transistors (FETs), but at
least one of these may be a p-channel field effect transistor.
In addition, the connection relationships among the two
transistors SW and Qd, the storage capacitor Cst, and the
organic light emitting element may be changed.

[0154] The foregoing organic light emitting element and
the organic light emitting display device according to the
embodiments can minimize the patterning of light emitting
regions at the time of manufacture.

[0155] Furthermore, the foregoing organic light emitting
display device and the organic light emitting element
according to the embodiments can attain improved luminous
performance.

[0156] In the description above, although all of the com-
ponents of the embodiments of the present disclosure may
have been explained as assembled or operatively connected
as a unit, the present disclosure is not intended to limit itself
to such embodiments. Rather, within the objective scope of
the present disclosure, the respective components may be
selectively and operatively combined in any numbers.
Although exemplary embodiments of the present disclosure
have been described for illustrative purposes, those skilled
in the art will appreciate that various modifications, addi-
tions and substitutions are possible, without departing from
the scope and spirit of the disclosure. Therefore, exemplary
embodiments of the present disclosure have not been
described for limiting purposes. Accordingly, the scope of
the disclosure is not to be limited by the above embodiments
but by the claims and the equivalents thereof.

CROSS-REFERENCE TO RELATED
APPLICATION

[0157] This patent application claims priority under 35
US.C. §119(a) from Korean Patent Application No.
10-2015-0034205, filed on 12 Mar. 2015, the disclosure of
which is incorporated herein by reference. Furthermore, this
patent application claims priorities in countries other than
the U.S., for the same reason based on the Korean Patent
Application, the entire contents of which are incorporated
herein by reference.

1. An organic light emitting element having first, second,
and third sub-pixels with different colors on a substrate, the
organic light emitting element comprising:
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first electrodes disposed on the substrate;

a second electrode disposed on the substrate to face the

first electrodes;

organic light emitting layers disposed between the first

electrodes and the second electrode, the organic light
emitting layers comprising a first organic light emitting
layer disposed in the first sub-pixel, a second organic
light emitting layer disposed in the second sub-pixel,
and a third organic light emitting layer disposed in the
third sub-pixel;

ahole transport layer disposed between the first electrodes

and the organic light emitting layers; and

auxiliary light emitting layers disposed between the hole

transport layer and the organic light emitting layers, the
auxiliary light emitting layers comprising: a first aux-
iliary light emitting layer commonly disposed in the
first sub-pixel, the second sub-pixel, and the third
sub-pixel; a second auxiliary light emitting layer dis-
posed in the second sub-pixel between the first auxil-
iary light emitting layer and the second organic light
emitting layer, and a third auxiliary light emitting layer
disposed in the third sub-pixel between the first auxil-
iary light emitting layer and the third light emitting
layer.

2. The organic light emitting element of claim 1, wherein
the third auxiliary light emitting layer is thicker than the
second auxiliary light emitting layer.

3. The organic light emitting element of claim 2, wherein
the second auxiliary light emitting layer is thicker than the
first auxiliary light emitting layer.

4. The organic light emitting element of claim 1, wherein
the highest occupied molecular orbital (HOMO) level of the
first auxiliary light emitting layer is larger than the HOMO
level of the hole transport layer, and smaller than the HOMO
level of the second auxiliary light emitting layer or the third
auxiliary light emitting layer.

5. The organic light emitting element of claim 4, wherein
the auxiliary light emitting layer is formed of a hole trans-
porting material.

6. An organic light emitting element comprising two or
more sub-pixels on a substrate, the organic light emitting
element comprising:

first electrodes disposed on the substrate;

a second electrode disposed on the first electrodes to face

the first electrodes;

two or more organic light emitting layers with different

colors disposed in the two or more sub-pixels between
the first electrodes and the second electrode;
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a hole transport layer disposed between the first electrodes

and the organic light emitting layers; and

auxiliary light emitting layers disposed between the hole

transport layer and the organic light emitting layers, the
auxiliary light emitting layers comprising: a common
auxiliary light emitting layer commonly disposed in the
two or more sub-pixels; and one or more individual
auxiliary light emitting layers respectively disposed in
some of the sub-pixels.

7. The organic light emitting element of claim 6, wherein
the number of sub-pixels is two or four,

wherein the organic light emitting layers comprise two to

four organic light emitting layers disposed in the two to
four sub-pixels, respectively; and

wherein the auxiliary light emitting layers comprise: a

common auxiliary light emitting layer commonly dis-
posed in the two to four sub-pixels; and one to three
individual auxiliary light emitting layers respectively
disposed in the one to three sub-pixels.

8. An organic light emitting display device comprising the
organic light emitting element of claim 1, the organic light
emitting element comprising: driving transistors disposed in
first, second, and third sub-pixels with different colors, the
driving transistors each comprising a source, a drain, a gate,
and an active layer; and the first, second, and third sub-pixels
on a substrate,

wherein each of the first electrodes of the organic light

emitting element, which are respectively disposed in
the first, second, and third sub-pixels, is electrically
connected to one of the source and the drain of the
driving transistor.

9. The organic light emitting display device of claim 8,
wherein the thickness of the second auxiliary light emitting
layer is smaller than the thickness of the third auxiliary light
emitting layer.

10. The organic light emitting display device of claim 9,
wherein the thickness of the first auxiliary light emitting
layer is smaller than the thickness of the second auxiliary
light emitting layer.

11. The organic light emitting display device of claim 8,
wherein the highest occupied molecular orbital (HOMQ)
level of the first auxiliary light emitting layer is larger than
the HOMO level of the hole transport layer, and smaller than
the HOMO level of the second auxiliary light emitting layer
or the third auxiliary light emitting layer.

12. The organic light emitting display device of claim 11,
wherein the auxiliary light emitting layer is formed of a hole
transporting material.
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