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(57) ABSTRACT

Disclosed is an organic light emitting display device with an
enhanced light emission efficiency at high current and an
enhancement in panel efficiency through prevention of a roll-
off phenomenon. The organic light emitting display device
includes first and second electrodes formed on a substrate
facing each other. A hole injection layer, a hole transport
layer, at least first and second light emitting layers, and an
electron transport layer are sequentially stacked between the
first and second electrodes. The first light emitting layer
includes different hosts while being doped with the same
dopant in different dosages. The first light emitting layer
includes a first host and a second host, and the second light
emitting layer includes the first host and a third host different
from the second host. The first and second light emitting
layers are doped with the same phosphorescent yellow-phos-
phorescent green dopant in the same dosage.
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ORGANIC LIGHT EMITTING DISPLAY
DEVICE

[0001] This application claims the benefits of the Korean
Patent Application No. 10-2012-0100935, filed on Sep. 12,
2012, and of the Korean Patent Application No. 10-2013-
0095778, filed on Aug. 13, 2013 which are hereby incorpo-
rated by reference as if fully set forth herein.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to an organic light
emitting display device, and, more particularly, to an organic
light emitting display device capable of achieving an
enhancement in light emission efficiency at high current and
an enhancement in panel efficiency through prevention of a
roll-off phenomenon.

[0004] 2. Discussion of the Related Art

[0005] Animage display device, which renders a variety of
information on a screen, is a core technology of the informa-
tion age. Such an image display device is developing toward
enhanced thinness, enhanced lightness, and enhanced port-
ability as well as enhanced performance. Currently, an
organic light emitting device capable of displaying an image
through control of light emission of an organic light emitting
layer is highlighted as a flat display device capable of elimi-
nating disadvantages of heavy and bulky structures of cathode
ray tubes (CRTs).

[0006] Such an organic light emitting device (OLED),
which is a self-luminous device employing a thin light emit-
ting layer arranged between electrodes, is advantageous in
that it may have a thin film structure such as a paper sheet. In
detail, the OLED includes an anode, a hole injection layer
(HIL), a hole transport layer (HTL), a light emitting layer, an
electron injection layer (EIL), an electron transport layer
(ETL), and a cathode.

[0007] In particular, an organic light emitting display
device is considered an application having competitiveness in
that it does not require a separate light source while achieving
compactness and distinct color display.

[0008] Recently, such an organic light emitting display
device employs a white OLED with a stack structure includ-
ing a first stack structure having a fluorescent blue light emit-
ting layer, and a second stack structure having a phosphores-
cent yellow-phosphorescent green light emitting layer. In
such a white OLED, blue light emitted from the fluorescent
blue light emitting layer and yellow light emitted from the
phosphorescent yellow-phosphorescent green light emitting
layer are mixed, thereby rendering white light.

[0009] In this case, the phosphorescent yellow-phospho-
rescent green light emitting layer may exhibit a roll-off phe-
nomenon in which a reduction in light emission efficiency
occurs due to an increase in triplet-triplet annihilation (TTA)
exhibited at higher current. As a result, light emission effi-
ciency at high current may be degraded.

[0010] A phosphorescent yellow-phosphorescent green
wavelength range according to the conventional white OLED
includes a green wavelength and a red wavelength. The full
width at half maximum (FWHM) according to the conven-
tional phosphorescent yellow-phosphorescent green wave-
length range is small, as illustrated in FIG. 1. FWHM means
a width at a half maximum height. When the FWHM area is
small, the intensity of light according to a green wavelength
and the intensity of light according to a red wavelength are

Mar. 13,2014

reduced. That is, the intensity of light is proportional to the
FWHM area. For example, when the FWHM area is small, the
intensity of light is reduced. Since the FWHM area according
to the conventional white OLED is small, the intensity of light
according to a green wavelength and the intensity of light
according to red wavelength are reduced, thereby causing a
reduction in color reproduction range. As a result, a reduction
in panel efficiency occurs.

SUMMARY OF THE INVENTION

[0011] Accordingly, the present invention is directed to an
organic light emitting display device that substantially obvi-
ates one or more problems due to limitations and disadvan-
tages of the related art.

[0012] An object of the present invention is to provide an
organic light emitting display device capable of achieving an
enhancement in light emission efficiency at high current and
an enhancement in panel efficiency through prevention of a
roll-off phenomenon.

[0013] Additional advantages, objects, and features of the
invention will be set forth in part in the description which
follows and in part will become apparent to those having
ordinary skill in the art upon examination of the following or
may be learned from practice of the invention. The objectives
and other advantages of the invention may be realized and
attained by the structure particularly pointed outin the written
description and claims hereof as well as the appended draw-
ings.

[0014] To achieve theseobjects and other advantages and in
accordance with the purpose of the invention, as embodied
and broadly described herein, an organic light emitting dis-
play device includes first and second electrodes formed on a
substrate while facing each other, and a hole injection layer, a
hole transport layer, at least two light emitting layers, and an
electron transport layer sequentially stacked between the first
and second electrodes, wherein the at least two light emitting
layers comprise different hosts, respectively, while being
doped with the same dopant in different dosages, respec-
tively.

[0015] The at least two light emitting layers may include a
first light emitting layer including a first host while being
doped with a phosphorescent yellow-phosphorescent green
dopant, and a second light emitting layer including a second
host different from the first host while being doped with the
same phosphorescent yellow-phosphorescent green dopant
as the first light emitting layer in a different dosage than the
first light emitting layer.

[0016] The first host may have a first highest occupied
molecular orbital (HOMO) level lower than or equal to a
HOMO level of the hole transport layer. The first HOMO
level may have a difference of -0.05 to -0.5 eV from the
HOMO level of the hole transport layer.

[0017] The first HOMO level may be =6.0 to =5.0 eV, and
the first host may have a first lowest unoccupied molecular
orbital (LUMO) level of =2.5 to =2.3 eV while having a hole
mobility of 5.0x107 to 1.0x107° cm™/Vs.

[0018] The phosphorescent yellow-phosphorescent green
dopant of the first light emitting layer may be doped in the first
light emitting layer in a dosage of 1 to 10% on the basis of a
volume of the first light emitting layer.

[0019] The second light emitting layer may have a second
LUMO level greater than or equal to a LUMO level of the
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electron transport layer. The second LUMO level may have a
difference of -0.05 to -0.5 eV from the LUMO level of the
electron transport layer.

[0020] The second light emitting layer may have a second
HOMO level of =6.5 to =5.0 €V, and a second LUMO level of
-3.0to -2.0 eV. The second host My have an electron mobil-
ity 0f 9.0x107> t0 1.0x1073 cn*/Vs.

[0021] The phosphorescent yellow-phosphorescent green
dopant of the second light emitting layer may be doped in the
second light emitting layer in a dosage of 10 to 20% on the
basis of a volume of the second light emitting layer.

[0022] Each of the first and second hosts may have a triplet
level of 2.0t0 3.0 eV.

[0023] A thickness from the first light emitting layer to a
position reaching the second electrode is expressed by the
following Expression 1:

H'=MAn+200 A~N4n-100 A

[0024] where, “H"™ represents a thickness from the first
light emitting layer to the position reaching the second elec-
trode, “n” represents a refractive index, and “A” represents a
photoluminescence peak wavelength of the dopant.

[0025] A thickness from the second light emitting layerto a
position reaching the second electrode may be expressed by
the following Expression 2:

[Expression 1]

H=WAn+50 A~M4n-200 A

[0026] where, “H” represents a thickness from the second
light emitting layer to the position reaching the second elec-
trode, “n” represents a refractive index, and “A” represents a
photoluminescence peak wavelength of the dopant.

[0027] In another aspect of the present invention, an
organic light emitting display device includes first and second
electrodes formed on a substrate while facing each other, a
first stack including a hole injection layer, a third hole trans-
port layer, a fourth hole transport layer, a third light emitting
layer, and a second electron transport layer sequentially
stacked on the first electrode, a second stack including a first
hole transport layer, a second hole transport layer, at least two
light emitting layers, and a first electron transport layer
sequentially stacked between the first stack and the second
electrode, and a charge generation layer formed between the
first stack and the second stack, to adjust change balance
between the first stack and the second stack, wherein the at
least two light emitting layers include different hosts, respec-
tively, while being doped with the same yellow-green dopant
in different dosages, respectively.

[0028] In another aspect of the present invention, an
organic light emitting display device includes first and second
electrodes formed on a substrate while facing each other, and
a hole injection layer, a hole transport layer, at least first and
second light emitting layers, and an electron transport layer
sequentially stacked between the first and second electrodes,
wherein the first light emitting layer includes a first host and
asecond host, the second light emitting layer includes the first
host and a third host, and the first and second light emitting
layers are doped with the same phosphorescent yellow-phos-
phorescent green dopant in the same dosage.

[0029] The first host may have a first LUMO level greater
than or equal to a LUMO level of the electron transport layer.
The first LUMO level may have a difference of +0.05 to +0.2
eV from the LUMO level of the electron transport layer.
[0030] The first host may have a first HOMO level of -6.0
to -5.0 eV while having a hole mobility of 5.0x107° to 1.0x
107 cm?/Vs.

[Expression 2]
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[0031] The second host may have a second HOMO level
lower than or equal to a HOMO level of the hole transport
layer. The second HOMO level may have a difference of
-0.05t0 -0.5 eV from the HOMO level of the hole transport
layer.

[0032] The second host may have a second lowest unoccu-
pied molecular orbital (LUMO) level of -2.5t0 -2.3 eV while
having a hole mobility of 9.0x10™*to 1.0x1072 cm?/Vs.
[0033] Thethird host has a third HOMO level lower than or
equal to a HOMO level of the hole transport layer. The third
HOMO level may have a difference of -0.05 to -0.5 eV from
the HOMO level of the hole transport layer.

[0034] The third host may have a third lowest unoccupied
molecular orbital (LUMO) level of -2.5 to -2.3 eV while
having a hole mobility of 9.0x10~* to 1.0x107* cm?/Vs.
[0035] The third host may have a higher hole mobility than
the second host. Each of the first, second, and third second
hosts may have a triplet level 0f 2.0 to 3.0 eV.

[0036] The phosphorescent yellow-phosphorescent green
dopant of each of the first and second light emitting layers
may be doped in the corresponding first or second light emit-
ting layer in a dosage of 8 to 25% on the basis of a volume of
the corresponding first or second light emitting layer.

[0037] In another aspect of the present invention, an
organic light emitting display device includes first and second
electrodes formed on a substrate while facing each other, a
first stack including a hole injection layer, a third hole trans-
port layer, a fourth hole transport layer, a third light emitting
layer, and a second electron transport layer sequentially
stacked on the first electrode, a second stack including a first
hole transport layer, a second hole transport layer, at least two
first and second light emitting layers, and a first electron
transport layer sequentially stacked between the first stack
and the second electrode, a first charge generation layer
formed between the first stack and the second stack, to adjust
change balance between the first stack and the second stack,
a third stack including a fifth hole transport layer, a fourth
light emitting layer, and a third electron transport layer
stacked between the second stack and the second electrode,
and a second charge generation layer formed between the
second stack and the third stack, to adjust change balance
between the second stack and the third stack, wherein the first
light emitting layer include a first host and a second host, the
second light emitting layer include the first host and a third
host different from the second host, and the first and second
light emitting layers are doped with the same phosphorescent
yellow-phosphorescent green dopant in the same dosage.
[0038] Each of the third and fourth light emitting layers
may include a host and a blue fluorescent material as a dopant,
to emit blue light.

[0039] Ttisto be understood that both the foregoing general
description and the following detailed description of the
present invention are exemplary and explanatory and are
intended to provide further explanation of the invention as
claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0040] The accompanying drawings, which are included to
provide a further understanding of the invention and are
incorporated in and constitute a part of this application, illus-
trate embodiment(s) of the invention and along with the
description serve to explain the principle of the invention. In
the drawings:
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[0041] FIG. 1 is a graph depicting a electroluminescence
peak wavelength according to a conventional white organic
light emitting device (OLED);

[0042] FIGS.2A to 2D are equivalent circuit diagrams of R,
G, B, and W pixels in an organic light emitting display device
according to an embodiment of the present invention;
[0043] FIG. 3 is a sectional view of the organic light emit-
ting display device illustrating R, G, B, W sub-pixel regions
of FIGS. 2A to 2D;

[0044] FIG. 4 is a perspective view illustrating a white
OLED according to a first embodiment of the present inven-
tion;

[0045] FIG.5isaband diagram of the white OLED accord-
ing to the first embodiment of the present invention;

[0046] FIG. 6 is a perspective view illustrating a white
OLED according to a second embodiment of the present
invention;

[0047] FIG. 7A is a sectional view illustrating white
OLEDs having different positions of light emitting layers,
and FIG. 7B is a graph explaining electroluminescence peak
(EL peak) wavelengths according to positions illustrated in
FIG. 7A;

[0048] FIG. 8 is a sectional view explaining positions of
first and second light emitting layers according to the first and
second embodiments of the present invention;

[0049] FIG. 9 depicts an EL peak wavelength of the white
OLED according to the first or second embodiment of the
present invention, and an EL peak wavelength of a white
OLED according to a comparative example;

[0050] FIG.10is aband diagram of a white OLED accord-
ing to a third embodiment of the present invention; and
[0051] FIG. 11 is a perspective view illustrating a white
OLED according to a fourth embodiment of the present
invention.

DETAILED DESCRIPTION OF THE INVENTION

[0052] Reference will now be made in detail to the pre-
ferred embodiments of the present invention, examples of
which are illustrated in the accompanying drawings. Wher-
ever possible, the same reference numbers will be used
throughout the drawings 1o refer to the same or like parts. In
the following description of the present invention, a detailed
description of known functions and configurations incorpo-
rated herein will be omitted when it may obscure the subject
matter of the present invention.

[0053] Hereinafter, the preferred embodiments of the
present invention will be described with reference to FIGS.
2At0 8.

[0054] FIGS.2A to 2D are equivalent circuit diagrams of R,
G, B, and W pixels in an organic light emitting display device
according to an embodiment of the present invention. FIG. 3
is a sectional view of the organic light emitting display device
illustrating R, G, B, W sub-pixel regions of FIGS. 2A to 2D.
FIG. 4 is a perspective view illustrating a white organic light
emitting device (OLED) according to an embodiment of the
present invention. FIG. 5 is a band diagram of the white
OLED illustrated in FIG. 4.

[0055] The organic light emitting display device according
to the illustrated embodiment of the present invention
includes a substrate with a display area defined by a plurality
of sub-pixel regions formed in the form of a matrix, and a
sealing substrate for protecting sub-pixels formed on the sub-
strate from moisture or oxygen.
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[0056] The plural sub-pixel regions are divided into R sub-
pixel regions, G sub-pixel regions, B sub-pixel regions, and
W sub-pixel regions. As illustrated in FIG. 2A, such plural
sub-pixel regions may be arranged such that R, G, B, and W
sub-pixel regions are aligned to have an arrangement of 1
rowx4 columns while being parallel to gate lines, as illus-
trated in FIG. 2A. Although the plural sub-pixel regions are
arranged in an order of R, G, B, and W sub-pixel regions in the
case of FIG. 2A, they may be arranged in an order of R, B, G,
and W sub-pixel regions or in an order of W, R, G, and B
sub-pixel regions. That is, the arrangement order of the sub-
pixel regions may be varied in accordance with user’s desire
without being limited to a particular order.

[0057] TheR, B, G, and W sub-pixel regions may also be
arranged to have an arrangement of 2 rowsx2 columns, as
illustrated in FIGS. 2B and 2C. For example, as illustrated in
FIG. 2B, an R sub-pixel region may be formed in a region
where a “2i-17"-th data line DL2i-1 (*1” is a natural number
equal to or greater than 1) and a “2i-17-th gate line GL.2i-1
intersect, a G sub-pixel region may be formed in a region
where a 2i-th data line DL21 and the “2i-1"-th gate line
GL2i-1 intersect, a B sub-pixel region may be formed in a
region where the “2i-17-th data line DL2i-1 and a *“2i”-th
gate line GL2i intersect, and a W sub-pixel region may be
formed in a region where the 2i-th data line D1.2i and the 2i-th
gate line GL2i intersect.

[0058] Alternatively, as illustrated in FI1G. 2C, an R sub-
pixel region may be formed in the region where the “2i-17-th
data line DL2i-1 and the “2i-1”-th gate line GL2i-1 inter-
sect, a B sub-pixel region may be formed in the region where
the 2i-th data line DL2i and the “2i-1"-th gate line GL2i-1
intersect, a G sub-pixel region may be formed in the region
where the “2i-17-th data line DL.2i-1 and the “2i”-th gate line
GL21i1intersect, and a W sub-pixel region may be formed in the
region where the 2i-th data line DL2i and the 2i-th gate line
GL2i intersect.

[0059] Ontheotherhand, as showninFIG. 2D, R, B, G, and
W sub-pixel regions may be arranged such that the same
sub-pixel regions are aligned in a direction of gate lines. For
example, R sub-pixel regions may be arranged on a first one
of the gate lines, G sub-pixel regions may be arranged on a
second one of the gate lines, B sub-pixel regions may be
arranged on a third one of the gate lines, and W sub-pixel
regions may be arranged on a fourth one of the gate lines.

[0060] Asillustrated in FIGS. 2A to 2D, each oftheR, G, B,
and W sub-pixel regions includes a cell driver 200, and a
white organic light emitting device (OLED) connected to the
cell driver 200.

[0061] The cell driver 200 includes a switch thin film tran-
sistor TS connected to one gate line GL and one data line DL,
a drive thin film transistor TD connected among the switch
thin film transistor TS, a power line PL, and a first electrode of
the white OLED, and a storage capacitor C connected
between the power line PL and a drain electrode of the switch
thin film transistor TS. Each sub-pixel region may have a
structure including a switch transistor, a drive transistor, a
capacitor, and an OLED, or a structure including an addi-
tional transistor and an additional capacitor in addition to the
above-described elements. Although the drive thin film tran-
sistor is directly connected to the first electrode of the white
OLED in the above-described case, another thin film transis-
tor may be formed between the drive thin film transistor and
the white OLED.
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[0062] The gate electrode of the switch thin film transistor
TS is connected to the gate line GL. The source electrode of
the switch thin film transistor TS is connected to the data line
DL. The drain electrode of the switch thin film transistor TS
is connected to the gate electrode of the drive thin film tran-
sistor TD and storage capacitor C. The source electrode of the
drive thin film transistor TD is connected to the power line PL.
The drain electrode of the drive thin film transistor TD is
connected to the first electrode. The storage capacitor C is
connected between the power line PL and the drive thin film
transistor TD.

[0063] When a scan pulse is supplied to the gate line GL,
the switch thin film transistor TS is turned on, to supply a data
signal supplied to the data line DL to the storage capacitor C
and the gate electrode of the drive thin film transistor TD. The
drive thin film transistor TD controls current I supplied from
the power line to the OLED in response to the data signal
supplied to the gate electrode of the drive thin film transistor
TD, thereby adjusting the light emission amount of the
OLED. Even when the switch thin film transistor TS is turned
off, the drive thin film transistor TD supplies constant current
I by a voltage changed in the storage capacitor C until a data
signal of a next frame is supplied and, as such, the OLED
continues emission of light.

[0064] As illustrated in FIG. 3, the drive thin film transistor
TD includes a gate electrode 102 connected to the gate line
GL while being formed on a substrate 100, a gate insulating
film 112 formed on substrate 100 including the gate electrode
102, and an oxide semiconductor layer 114 formed to overlap
with the gate electrode 102 under the condition that the gate
insulating film 112 is interposed between the oxide semicon-
ductor layer 114 and the gate electrode 102. The drive thin
film transistor TD also includes an etch stopper 106 formed
on the oxide semiconductor layer 114, to protect the oxide
semiconductor layer 114 from oxygen while preventing dam-
age to the oxide semiconductor layer 114, a source electrode
108 connected to the data line DL, and a drain electrode 110
formed to face the source electrode 108. A first protective film
118 is formed on the gate insulating film 112 including the
drive thin film transistor TD.

[0065] The oxide semiconductor layer 114 is made of an
oxide containing at least one metal selected from Zn, Cd, Ga,
In, Sn, Hf, and Zr. When a thin film transistor includes the
above-described oxide semiconductor layer 114, advantages
of high charge mobility and low current leakage, as compared
to a thin film transistor including a silicon semiconductor
layer, are realized. The thin film transistor, which includes the
silicon semiconductor layer, is formed through a high tem-
perature process, and is subjected to a crystallization process.
For this reason, when such a thin film transistor has an
enlarged area, uniformity in the crystallization process is
degraded. As a result, there is a disadvantage in providing an
enlarged area. On the other hand, the thin film transistor,
which includes the oxide semiconductor layer 114, may be
formed through a low temperature process, and may be
advantageous in providing an enlarged area.

[0066] An R color filter 124R is formed on the first protec-
tive film 118 in the R sub-pixel region, to enable emission of
red (R). A G color filter 124G is formed on the first protective
film 118 in the G sub-pixel region, to enable emission of green
(G). ABcolor filter 124B is formed on the first protective film
118 in the B sub-pixel region, to enable emission of blue (B).
No color filter is formed on the first protective film 118 in the
W sub-pixel region, to enable emission of white (W). A
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second protective film 126 is formed on the first protective
film 118 including the R, G, and B color filters 124R, 124G,
and 124B.

[0067] The white OLED includes a first electrode 240 con-
nected to the drain electrode of the drive thin film transistor
TD, a second electrode 230 facing the first electrode 240, a
bank insulating film 130 formed with a bank hole 132 to
expose the first electrode 240, and a light emitting layer 250
interposed between the first electrode 240 and the second
electrode 230.

[0068] FIG. 3 illustrates bottom emission in which light
emitted from the light emitting layer 250 emerges downward.
In accordance with an embodiment of the present invention,
however, the OLED may emit light in the form of top emis-
sion or both-side emission. Thus, there is no limitation as to
emission type.

[0069] The first electrode 240 is an anode, and is made of a
transparent conductive material such as a transparent conduc-
tive oxide (TCO), for example, indium tin oxide (ITO) or
indium zinc oxide (IZ0).

[0070] The second electrode 230 is a cathode, and is made
of a reflective metal material. The reflective metal material
may include aluminum (Al), gold (Au), molybdenum (MO),
chromium (Cr), copper (Cu), LiF, or an alloy of aluminum
and LiF.

[0071] Hereinafter, the white OLED will be described in
more detail.

First Embodiment

[0072] FIG. 4 is a perspective view illustrating a structure
of the white OLED according to a first embodiment of the
present invention. FIG. 5 is a band diagram of the white
OLED illustrated in FIG. 4.

[0073] As illustrated in FIG. 4, the white OLED according
to the first embodiment of the present invention has a structure
in which a hole injection layer 214, a first hole transport layer
224a, a second hole transport layer 224b, at least two light
emitting layers 226a and 2265, and an electron transport layer
228 are sequentially stacked between the first electrode 240
and the second electrode 230. The at least two light emitting
layers 226a and 2264 contain different hosts while containing
the same dopant. The dosages of the dopants in the at least two
light emitting layers 226a and 2265 are different. Hereinafter,
the at least two light emitting layers 226a and 2265 will be
described in conjunction with an example in which the at least
two light emitting layers 226a and 2264 are constituted by a
first light emitting layer 2264 and a second light emitting
layer 226b.

[0074] The first light emitting layer 2264 contains a first
host 1Host and a phosphorescent yellow-phosphorescent
green dopant. The second light emitting layer 2265 contains
a second host 2Host and a phosphorescent yellow-phospho-
rescent green dopant. The first light emitting layer 226a and
second light emitting layer 225 are formed by co-deposing
the same dopant in different dosages in the first and second
hosts 1Host and 2Host, respectively. The first host 1Host of
the first light emitting layer 226a and the second host 2Host of
the second light emitting layer 2265 have different highest
occupied molecular orbital (HOMO) levels and different low-
est unoccupied molecular orbital (LUMO) levels.

[0075] That is, as illustrated in FIG. 5, the first host 1Host
has a first HOMO level and a first LUMO level. The first
HOMO level is lower than or equal to the HOMO level of the
second hole transport layer 2245. The difference between the
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first HOMO level and the HOMO level of the second hole
transport layer 2245 is -0.05 to -0.5 eV. Accordingly, injec-
tion of holes from the second hole transport layer 2245 into
the first host 1Host of the first light emitting layer 2264 is
smoothly carried out. For example, the first HOMO level is
-6.0t0 -5.0 eV, and the first LUMO level is -2.5to 2.3 eV.
The first host 1 Host exhibits high hole mobility of 5.0x107> to
1.0x107% em?*/Vs. The dosage of the dopant in the first light
emitting layer 226a is 1 to 10% on the basis of the volume of
the first light emitting layer 226a. The triplet level of the first
host 1Host is 2.0 t0 3.0 V.

[0076] The second host 1Host has a second HOMO level
and a second LUMO level. The second LUMO level is greater
than or equal to the LUMO level of the electron transport
layer 228. The difference between the second LUMO level
and the LUMO level of the electron transport layer 228 is
-0.05to -0.5 eV. Accordingly, injection of electrons from the
electron transport layer 228 into the second host 2Host of the
second light emitting layer 2265 is smoothly carried out. For
example, the second HOMO level is -6.5 to -5.0 eV, and the
second LUMO level is -3.0to -2.0eV. The second host 2Host
exhibits high hole mobility of 9.0x107° to 1.0x1073 cm*/V's.
The dosage of the dopant in the second light emitting layer
226b is 10 to 20% on the basis of the volume of the second
light emitting layer 2264. The triplet level of the second host
2Hostis 2.0to 3.0 eV.

[0077] Thus, the dosage of the dopant in the first light
emitting layer 226a is lower than that of the second light
emitting layer 226b. Generally, the current amount of a light
emitting layer and the brightness of the light emitting layer
are inversely proportional (cd/A). Due to such a relation,
there may be a roll-off phenomenon in which the brightness
of the light emitting layer is gradually reduced as the current
amount of the light emitting layer increases. It may be pos-
sible to eliminate or reduce such a roll-off phenomenon by
adjusting the dosage of the dopant in the first light emitting
layer 226a and the dosage of the dopant in the second light
emitting layer 226 to differ.

[0078] That is, a dosage optimized to change a Zone where
excitons are generated in accordance with current amount,
based on physical characteristics of hosts, is applied to the
light emitting layer, to eliminate a roll-off phenomenon.

Second Embodiment

[0079] On the other hand, a white OLED having a multi-
stack structure including the OLED structure described with
reference to FIG. 4 may be realized.

[0080] FIG. 6 is a perspective view illustrating a white
OLED according to a second embodiment of the present
invention. The white OLED of FIG. 6 has a multi-stack struc-
ture including the white OLED structure of FIG. 4.

[0081] As illustrated in FIG. 6, the white OLED according
to the second embodiment of the present invention has a
multi-stack structure including a first stack 210, a charge
generation layer 222, and a second stack 220. Such an OLED,
which includes a multi-stack structure, includes light emit-
ting layers of different colors in different stacks. In this case,
white light is realized through mixture of light beams emitted
from respective light emitting layers of the stacks. FIG. 6
illustrates bottom emission in which light beams emitted
from light emitting layers 218, 2264, and 2265 emerge down-
ward. In accordance with an embodiment of the present
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invention, however, the OLED may emit light in the form of
top emission or both-side emission. Thus, there is no limita-
tion as to emission type.

[0082] The first electrode 240 is an anode, and is made of a
transparent conductive material such as a transparent conduc-
tive oxide (TCO), for example, indium tin oxide (ITO) or
indium zinc oxide (IZ0).

[0083] The second electrode 230 is a cathode, and is made
of a reflective metal material. The reflective metal material
may include aluminum (Al), gold (Au), molybdenum (MO),
chromium (Cr), copper (Cu), LiF, or an alloy of aluminum
and LiF.

[0084] The first stack 210 has a structure in which a hole
injection layer (HIL) 214, a third hole transport layer (HTL)
216a, a fourth hole transport layer 2164, a third light emitting
layer (ETL) 218, and a second electron transport layer (ETL)
212 are sequentially stacked between the first electrode 240
and the charge generation layer 222. In this case, the third
light emitting layer 218 contains a host and a blue fluorescent
material as a dopant, to emit blue light.

[0085] The charge generation layer 222 is formed between
the stacks 210 and 220, to adjust charge balance between the
stacks 210 and 220. The charge generation layer 222 includes
an N-type organic layer 222a arranged adjacent to the first
stack 210, to inject electrons into the first stack 210, and a
P-type organic layer 2225 arranged adjacent to the second
stack 220, to inject holes into the second stack 220.

[0086] The second stack 220 has the structure described
with reference to FIG. 4. That is, the second stack 220 has a
structure in which the first hole transport layer 224a, second
hole transport layer 2245, at least two light emitting layers
226a and 2265, and first electron transport layer 228 are
sequentially stacked between the charge generation layer 222
and the second electrode 230. The at least two light emitting
layers 2264 and 2264 contain different hosts while containing
the same dopant. The dosages of the dopants in the at least two
light emitting layers 2264 and 2265 are different. Hereinafter,
the at least two light emitting layers 226a and 2265 will be
described in conjunction with an example in which the at least
two light emitting layers 226a and 2265 are constituted by the
first light emitting layer 2264 and the second light emitting
layer 226b. The configurations of the first and second light
emitting layers 226a and 2265 are identical to those of FIGS.
4 and 5 and, as such, no description thereof will be given.
[0087] Inthe white OLED according to the second embodi-
ment of the present invention, which has the above-described
configuration, the first light emitting layer 2264 and second
light emitting layer 2265 may adjust intensity of light in
accordance with positions thereof. This will be described
with reference to FIGS. 7A and 7B.

[0088] FIG. 7A is a sectional view illustrating white
OLEDs having different positions of light emitting layers.
FIG. 7B is a graph explaining electroluminescence peak (EL
peak) wavelengths according to positions illustrated in FIG.
TA.

[0089] The white OLED according to case A has a multi-
stack structure including a first stack having a florescent blue
light emission layer, and a second stack having a phospho-
rescent yellow-phosphorescent green light emitting layer.
The phosphorescent yellow-phosphorescent green light emit-
ting layer of the second stack is formed at a first position P1.
[0090] The white OLED according to case B has a multi-
stack structure including a first stack having a florescent blue
light emission layer, and a second stack having a phospho-
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rescent yellow-phosphorescent green light emitting layer.
The phosphorescent yellow-phosphorescent green light emit-
ting layer of the second stack is formed at a second position
P2 shifted to the left from the first position P1. This position
corresponds to the position of the first light emitting layer
226a of the second stack 220.

[0091] The white OLED according to case C has a multi-
stack structure including a first stack having a florescent blue
light emission layer, and a second stack having a phospho-
rescent yellow-phosphorescent green light emitting layer.
The phosphorescent yellow-phosphorescent green light emit-
ting layer of the second stack is formed at a third position P3
shifted to the right from the first position P1. This position
corresponds to the position of the second light emitting layer
226b of the second stack 220.

[0092] As described above, the white OLEDs according to
cases A, B, and C differ in terms of the position of the phos-
phorescent yellow-phosphorescent green light emitting layer
in the second stack. In a white OLED, the electrolumines-
cence peak position of a light emitting layer may be varied in
accordance with variation of the position of the light emitting
layer. This will be described with reference to a graph of FIG.
7B.

[0093] FIG. 7B depicts graphs of electroluminescence peak
(EL peak) wavelengths according to phosphorescent yellow-
phosphorescent green light emitting layer in the second stack
without depicting graphs of EL peak wavelengths according
to the fluorescent blue light emitting layer in the first stack.
[0094] A first one of the depicted graphs, namely, a first
graph 28, is a graph of the EL peak wavelength in case A of
FIG. 7A wherein the light emitting layer of the second stack
is arranged at the first position P1. A second one of the
depicted graphs, namely, a second graph 20, is a graph of the
EL peak wavelength in case B of FIG. 7A wherein the light
emitting layer of the second stack is arranged at the second
position P2. A third one of the depicted graphs, namely, a third
graph 22, is a graph of the EL peak wavelength in case C of
FIG. 7A wherein the light emitting layer of the second stack
is arranged at the second position P3.

[0095] TheEL peak of the second graph 20 is disposed at a
position shifted to the left from the EL peak of the first graph
28. The EL peak of the third graph 22 is disposed at a position
shifted to the right from the EL peak of the first graph 28.
Thus, the position ofthe EL peak ofa light emitting layer may
depend on the position of the light emitting layer.

[0096] In detail, the electroluminescence peak (EL peak)
wavelength of a white OLED is determined by the product of
a photoluminescence peak (PL peak) wavelength, at which
intrinsic color of the material of a light emitting layer is
emitted, by an emittance peak (EM peak) of an organic stack
structure of the white OLED.

[0097] A fourthone of thedepicted graphs, namely, a fourth
graph 24, is a graph of the EL peak wavelength in case A. The
fourth graph 24 depicts the product of the EL peak wave-
length of the first case A depicted by the first graph 28 by a PL,
peak wavelength, at which intrinsic color of a phosphorescent
yellow-phosphorescent green light emitting layer is emitted.
[0098] A fifth one of the depicted graphs, namely, a fifth
graph 26, is a graph depicting the product of the EL. peak
wavelength of the white OLED according to the second case
B by the PL peak wavelength of the white OLED according to
case C. That is, the fifth graph 26 is a graph depicting the
product of the EL peak wavelengths incases B and C depicted
by the second and third graphs 20 and 30 by the PL. peak
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wavelength, at which intrinsic color of the phosphorescent
yellow-phosphorescent green light emitting layer is emitted.
[0099] When the fourth graph 24 and fifth graph 26 are
compared with each other, it can be seen that the fourth graph
24 exhibits higher intensity oflight at a wavelength of 550 nm
than that of the fifth graph 26 while exhibiting lower intensity
of light at a wavelength range of 530 nm to 620 nm than those
of the fifth graph 26, as illustrated in FIG. 7B. In other words,
it can be seen that the fifth graph 26 exhibits lower intensity of
light at a wavelength of 550 nm than that of the fourth graph
24 while exhibiting higher intensity of light at a wavelength
range of 530 nm to 620 nm than those of the fourth graph 24,
as illustrated in FIG. 7B.

[0100] That is, since the wavelength of 530 nm is a green
light wavelength, and the wavelength of 620 nm is a red light
wavelength, the intrinsic color of blue light can be emitted
when the intensity of light at a wavelength of 530 nm is high
and, as such, enhanced color reproduction range is obtained,
and the intrinsic color of red light can be emitted when the
intensity of light at a wavelength of 620 nm is high and, as
such, enhanced color reproduction range is obtained,

[0101] FIG. 8isa sectional view explaining positions of the
first and second light emitting layers according to the first and
second embodiments of the present invention.

[0102] Asillustrated in FIG. 8, the position of the first light
emitting layer in the second stack is expressed by the follow-
ing Expression 1, and the position of the second light emitting
layer in the second stack is expressed by the following
Expression 2.

H'=WAn+200 A~Nan-100 A [Expression 1]

H=MAn+50 A~M4n-200 A

[0103] InExpressions 1 and 2, “H" represents a thickness
from the first light emitting layer to a position reaching the
second electrode, and “H” means a thickness from the second
light emitting layer to a position reaching the second elec-
trode. In addition, “n” represents refractive index, and “A”
represents a PL. peak wavelength of a dopant.

[0104] FIG. 9 depicts an EL peak wavelength of the white
OLED according to the first or second embodiment of the
present invention, and an EL, peak wavelength of a white
OLED according to a comparative example.

[0105] InFIG.9, afirst graph 10 depicts an EL peak wave-
length of the white OLED according to the comparative
example, which includes a first stack having a fluorescent
blue light emitting layer, and a second stack having a phos-
phorescent yellow-phosphorescent green light emitting layer.
[0106] Thesecond graph 20 depicts an EL peak wavelength
of the white OLED according to the first or second embodi-
ment of the present invention, which includes a first stack
having a fluorescent blue light emitting layer, a first light
emitting layer having a phosphorescent yellow-phosphores-
cent green light emitting layer and a first host, and a second
light emitting layer having a phosphorescent yellow-phos-
phorescent green light emitting layer and a second host.
[0107] As illustrated in FIG. 9, the first graph 10 exhibits
high intensity of light at a wavelength of 550 nm while exhib-
iting low intensity of light at a wavelength range of 525 to 530
nm and at a wavelength range of 610 to 625 nm.

[0108] On the other hand, the second graph 12 exhibits low
intensity of light at a wavelength of 550 nm while exhibiting
high intensity of light at a wavelength range of 525 to 530nm
and at a wavelength range of 610 to 625 nm.

[Expression 2]
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[0109] As described above, the wavelength range of 525 to
530 nm is a green light wavelength range, whereas the wave-
length range of 610 to 625 nm is a red light wavelength range.
[0110] Emission efficiency is proportional to the FWHM
area. Referring to FIG. 9, the FWHM area in the second graph
12 is wider than that of the first graph 10. When the FWHM
area increases, increased intensity of light is exhibited. That
is, the FWHM area is proportional to intensity of light.
[0111] Accordingly, when the FWHM area increases, the
area of the wavelength range of 525 to 530 nm and the area of
the wavelength range of 610 to 625 nm are increased and, as
such, the intensity of light in the wavelength range is
increased.

[0112] Thus, as the FWHM area increases, the intensity of
light in the wavelength range of 525 to 530 nm is increased
because the area of the wavelength range of 525 to 530 nm is
increased and, as such, an enhancement in color reproduction
range is achieved in that intrinsic color of green light can be
exhibited. When the FWHM area increases, the intensity of
light in the wavelength range of 610 to 625 nm is also
increased because the area of the wavelength range of 610 to
625 nm is increased and, as such, an enhancement in color
reproduction range is achieved in that intrinsic color of red
light can be exhibited.

[0113] As described above, the second graph exhibits
excellent color reproduction range in that it exhibits high
intensity in a green light wavelength range, and high intensity
in a red light wavelength range. In accordance with the
enhanced color reproduction range, an enhancement in panel
efficiency is achieved. That is, the display device, which
employs the white OLED according to the present invention,
exhibits a panel efficiency of 28.40, whereas the display
device, which employs the white OLED according to the
comparative example, exhibits a panel efficiency of 28.21.
Thus, the panel efficiency of the display device, which
employs the white OLED according to the present invention,
is enhanced about 10% over that of the display device, which
employs the white OLED according to the comparative
example.

[0114] As apparent from the above description, it may be
possible to enhance color reproduction range and panel effi-
ciency, using the white OLED according to the present inven-
tion.

Third Embodiment

[0115] In accordance with the first embodiment of the
present invention, it may be possible to reduce a roll-off
phenomenon in which the brightness of a light emitting layer
is reduced when as the current amount of the light emitting
layer increases by adjusting the dosage of the dopant in the
first light emitting layer 226a and the dosage of the dopant in
the second light emitting layer 226 to differ.

[0116] However, the present invention is not limited to such
a configuration. For example, it may be possible to reduce a
roll-off phenomenon in which the brightness of a light emit-
ting layer is reduced when as the current amount of the light
emitting layer increases by forming the first light emitting
layer 2264 through mixture of the first and second hosts,
forming the second light emitting layer 2265 through mixture
of the first host with a third host while equalizing the dosage
of the dopant in the first light emitting layer 2264 and the
dosage of the dopant in the second light emitting layer 226.
[0117] FIG.10is aband diagram of a white OLED accord-
ing to a third embodiment of the present invention.
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[0118] Similarly to the structure described with reference
to FIG. 4, the white OLED according to the third embodiment
of the present invention has a structure in which a hole injec-
tion layer 214, a first hole transport layer 2244, a second hole
transport layer 2245, at least two light emitting layers 226a
and 2265, and an electron transport layer 228 are sequentially
stacked between the first electrode 240 and the second elec-
trode 230. However, the white OLED according to the third
embodiment of the present invention is different from that of
the first embodiment of the present invention in terms of the
hosts and dosages of the at least two light emitting layers 226a
and 226b.

[0119] That is, the at least two light emitting layers 2264
and 2265 of the white OLED according to the third embodi-
ment of the present invention have the same host and different
hosts while having the same dopant, and the dopants of the at
least two light emitting layers 2264 and 2265 have the same
dosage. Hereinafter, the at least two light emitting layers 226a
and 2265 will be described in conjunction with an example in
which the at least two light emitting layers 226a and 2265 are
constituted by a first light emitting layer 226a and a second
light emitting layer 2265.

[0120] Asillustrated in FIG. 10, the first light emitting layer
226a contains a first host Host A, a second host Host C, and a
phosphorescent yellow-phosphorescent green dopant. The
second light emitting layer 2265 contains a first host Host A,
a third host Host B, and a phosphorescent yellow-phospho-
rescent green dopant. The first light emitting layer 226a and
second light emitting layer 225 are formed by co-deposing
the same dopant in the same dosage. The first host Host A,
second host Host C, and third host Host B of the first light
emitting layer 226a and second light emitting layer 2265 have
different HOMO levels and different LUMO levels.

[0121] Thatis, as illustrated in FIG. 10, the LUMO level of
the firsthost Host A is greater than or equal to the LUMO level
of the electron transport layer 228. The HOMO level of the
first host Host A is —6.0 to =5.0 eV. The first host Host A has
high hole mobility of 5.0x107> to 1.0x107> em?*/Vs. The dif-
ference between the LUMO level of the first host Host A and
the LUMOlevel of the electron transport layer 228 is +0.05 to
+0.2 eV.

[0122] The HOMO level of the second host Host C is lower
than or equal to the HOMO level of the second hole transport
layer 224b. The LUMO level of the second host Host Cis 2.5
to -2.3 eV. The second host Host C has high hole mobility of
9.0x10™* to 1.0x10™> em*/Vs. The difference between the
HOMO level of the second host Host C and the HOMO level
of the second hole transport layer 2245 is -0.05 to -0.5 eV.

[0123] The HOMO level of the third host Host B is lower
than or equal to the HOMO level of the second hole transport
layer 224b. The LUMO level of the third host Host B is 2.5
to =2.3 eV. The third host Host B has high hole mobility of
9.0x107* to 1.0x10~> cm?/Vs. The difference between the
HOMO level of the third host Host B and the HOMO level of
the second hole transport layer 2245 is -0.05 to -0.5 eV.

[0124] In this case, the hole mobility of the third host Host
B should be higher than that of the second host Host C. The
triplet levels of the first host Host A, second host Host C, and
third host Host B are 2.0 to 3.0 eV.

[0125] The dosage of each dopant in the first and second
light emitting layers 226a and 2265 is 8 to 25% on the basis of
the volume of the corresponding one of the first and second
light emitting layers 226a and 225.
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Fourth Embodiment

[0126] Meanwhile, a white OLED having a multi-stack
structure including the OLED structure having features
described with reference to FIG. 10 may be realized.

[0127] FIG. 11 is a perspective view illustrating a white
OLED according to a fourth embodiment of the present
invention. The white OLED of FIG. 11 has a multi-stack
structure including a white OLED structure having features
described with reference to FIGS. 4 and 10.

[0128] Asillustrated in FIG. 11, the white OLED according
to the fourth embodiment of the present invention has a multi-
stack structure including a first stack 210, a first charge gen-
eration layer 222, a second stack 220, a second charge gen-
eration layer 260, and a third stack 270. Such an OLED,
which includes a multi-stack structure, includes light emit-
ting layers of different colors in different stacks. In this case,
white light is realized through mixture of light beams emitted
from respective light emitting layers of the stacks. FIG. 11
illustrates bottom emission in which light beams emitted
from first, second, third, and fourth light emitting layers 218,
226a, 226b, and 2705 emerge downward. In accordance with
an embodiment of the present invention, however, the OLED
may emit light in the form of top emission or both-side emis-
sion. Thus, there is no limitation as to emission type.

[0129] The first electrode 240 is an anode, and is made of a
transparent conductive material such as atransparent conduc-
tive oxide (TCO), for example, indium tin oxide (ITO) or
indium zinc oxide (IZ0).

[0130] The second electrode 230 is a cathode, and is made
of a reflective metal material. The reflective metal material
may include aluminum (Al), gold (Au), molybdenum (MO),
chromium (Cr), copper (Cu), LiF, or an alloy of aluminum
and LiF.

[0131] The first stack 210 has a structure in which a hole
injection layer (HIL) 214, a third hole transport layer (HTL)
216a, a fourth hole transport layer 2165, a third light emitting
layer (ETL) 218, and a second electron transport layer (ETL)
212 are sequentially stacked between the first electrode 240
and the first charge generation layer 222. In this case, the third
light emitting layer 218 contains a host and a blue fluorescent
material as a dopant, to emit blue light.

[0132] The first and second charge generation layers 222
and 260 are formed between the stacks 210 and 220, to adjust
charge balance between the stacks 210 and 220. The first
charge generation layer 222 includes an N-type organic layer
222a arranged adjacent to the first stack 210, to inject elec-
trons into the first stack 210, and a P-type organic layer 2225
arranged adjacent to the second stack 220, to inject holes into
the second stack 220.

[0133] The second stack 220 has the structure described
with reference to FIG. 4. That is, the second stack 220 has a
structure in which the first hole transport layer 224a, second
hole transport layer 2245, at least two light emitting layers
226a and 2265, and first electron transport layer 228 are
sequentially stacked between the charge generation layer 222
and the second charge generation layer 260. The at least two
light emitting layers 226a and 2265 contain the same host and
different hosts while containing the same dopant, as
described with reference to FIG. 10. Since the configurations
of the first light emitting layer 2260 and the second light
emitting layer 2265 are identical to those of FIGS. 4 and 10
and, as such, no description thereof will be given.

[0134] The second charge generation layer 260 includes an
N-type organic layer 260a arranged adjacent to the second
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stack 220, to inject electrons into the second stack 220, and a
P-type organic layer 2605 arranged adjacent to the third stack
270, to inject holes into the third stack 270.

[0135] The third stack 270 has a structure in which a fifth
hole transport layer 270a, a fourth light emitting layer 2705,
and a third electron transport layer 270¢ are sequentially
stacked between the second charge generation layer 260 and
the second electrode. In this case, the fourth light emitting
layer 2705 contains a host and a blue fluorescent material as
a dopant, to emit blue light.

[0136] The white OLED according to the fourth embodi-
ment of the present invention, which has the above-described
configuration, have features similar to the features described
with reference to FIGS. 7A and 7B, FIG. 8, and F1G. 9.
[0137] As apparent from the above description, the organic
light emitting display device according to the present inven-
tion may include a white light emitting device including at
least two phosphorescent light emitting layers. The at least
two light emitting layers may contain different hosts while
containing the same dopant. The dosages of the dopants in the
at least two light emitting layers may be different. Accord-
ingly, it may be possible to reduce or eliminate a roll-off
phenomenon in which the brightness of a light emitting layer
is reduced when as the current amount of the light emitting
layer increases by adjusting the dosages of the dopants in the
at least two light emitting layers to differ.

[0138] Inaddition, the organic light emitting display device
according to the present invention may achieve an increase in
the FWHM area because it includes at least two light emitting
layers having different hosts. When the FWHM area
increases, the intensity of light at green wavelengths and the
intensity of light at red wavelengths are increased and, as
such, an enhancement in color reproduction range may be
achieved. In accordance with such an enhanced color repro-
duction range, an enhancement in panel efficiency may also
be achieved.

[0139] Oneofthe at least two light emitting layers, which is
arranged adjacent to a hole transport layer, exhibits a HOMO
level lower than or equal to the HOMO level of the hole
transport layer. Accordingly, it may be possible to achieve
smooth injection of holes.

[0140] Another one of the at least two light emitting layers,
which is arranged adjacent to an electron transport layer,
exhibits a LUMO level greater than or equal to the LUMO
level of the electron transport layer. Accordingly, it may be
possible to achieve smooth injection of holes.

[0141] Meanwhile, the organic light emitting display
device according to the present invention may include a white
light emitting device including at least two phosphorescent
light emitting layers, which contain mixtures of different
hosts and the same host, respectively, while containing the
same dopant. The dosages of the dopants in the at least two
light emitting layers may be equal. Accordingly, it may be
possible to reduce or eliminate a roll-off phenomenon in
which the brightness of a light emitting layer is reduced when
as the current amount of the light emitting layer increases by
equalizing the dosages of the dopants in the at least two light
emitting layers.

[0142] Inaddition, the organic light emitting display device
according to the present invention may achieve an increase in
the FWHM area because it includes at least two light emitting
layers having mixtures of different hosts and the same host,
respectively. When the FWHM area increases, the intensity of
light at green wavelengths and the intensity of light at red
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wavelengths are increased and, as such, an enhancement in
color reproduction range may be achieved. In accordance
with such an enhanced color reproduction range, an enhance-
ment in panel efficiency may also be achieved.

[0143] Since smooth injection of holes and electrons is
achieved, it may be possible to increase the lifespan of the
device.

[0144] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention without departing from the spiritor scope of
the inventions. Thus, it is intended that the present invention
covers the modifications and variations of this invention pro-
vided they come within the scope of the appended claims and
their equivalents.

What is claimed is:

1. An organic light emitting display device comprising:

first and second electrodes formed on a substrate while
facing each other; and

a hole injection layer, a hole transport layer, at least two
light emitting layers, and an electron transport layer
sequentially stacked between the first and second elec-
trodes,

wherein the at least two light emitting layers comprise
different hosts, respectively, while being doped with the
same dopant in different dosages, respectively.

2. The organic light emitting display device according to
claim 1, wherein the at least two light emitting layers com-
prises:

a first light emitting layer comprising a first host while
being doped with a phosphorescent yellow-phosphores-
cent green dopant; and

a second light emitting layer comprising a second host
different from the first host while being doped with the
same phosphorescent yellow-phosphorescent green
dopant as the first light emitting layer in a different
dosage than the first light emitting layer.

3. The organic light emitting display device according to
claim 2, wherein the first host has a first highest occupied
molecular orbital (HOMO) level lower than or equal to a
HOMO level of the hole transport layer, and the first HOMO
level has a difference of -0.05 to -0.5 eV from the HOMO
level of the hole transport layer.

4. The organic light emitting display device according to
claim 2, wherein the first HOMO level is -6.0to -5.0 €V, and
the first host has a first lowest unoccupied molecular orbital
(LUMO) level of -2.5 to -2.3 eV while having a hole mobil-
ity of 5.0x107> 10 1.0x10~> cn?/Vs.

5. The organic light emitting display device according to
claim 2, wherein the phosphorescent yellow-phosphorescent
green dopant of the first light emitting layer is doped in the
first light emitting layer in a dosage of 1 to 10% on the basis
of a volume of the first light emitting layer.

6. The organic light emitting display device according to
claim 2, wherein the second light emitting layer has a second
lowest unoccupied molecular orbital (LUMO) level greater
than or equal to a LUMO level of the electron transport layer,
and the second LUMO level has a difference of -0.05 to -0.5
eV from the LUMO level of the electron transport layer.

7. The organic light emitting display device according to
claim 2, wherein the second light emitting layer has a second
highest occupied molecular orbital (HOMO) level of -6.5 to
-5.0 ¢V, and a second lowest unoccupied molecular orbital
(LUMO) level of -3.0 to -2.0 eV, and the second host has an
electron mobility of 9.0x107° to 1.0x107> cm*/Vs.
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8. The organic light emitting display device according to
claim 2, wherein the phosphorescent yellow-phosphorescent
green dopant of the second light emitting layer is doped in the
second light emitting layer in a dosage of 10 to 20% on the
basis of a volume of the second light emitting layer.

9. The organic light emitting display device according to
claim 2, wherein each of the first and second hosts has a triplet
level of 2.0 to 3.0 eV.

10. The organic light emitting display device according to
claim 2, wherein a thickness from the first light emitting layer
to aposition reaching the second electrode is expressed by the
following Expression 1:

H'=MAn+200 A~N4n-100 A [Expression 1]

where, “H" represents a thickness from the first light emit-

ting layer to the position reaching the second electrode,

“n” represents a refractive index, and “A” represents a
photoluminescence peak wavelength of the dopant.

11. The organic light emitting display device according to

claim 2, wherein a thickness from the second light emitting

layer to a position reaching the second electrode is expressed

by the following Expression 2:

H=WAn+50 A~Man-200 A [Expression 2]

where, “H” represents a thickness from the second light
emitting layer to the position reaching the second elec-
trode, “n” represents a refractive index, and “A” repre-
sents a photoluminescence peak wavelength of the
dopant.

12. An organic light emitting display device comprising:

first and second electrodes formed on a substrate while
facing each other;

a first stack comprising a hole injection layer, a third hole
transport layer, a fourth hole transport layer, a third light
emitting layer, and a second electron transport layer
sequentially stacked on the first electrode;

a second stack comprising a first hole transport layer, a
second hole transport layer, at least two light emitting
layers, and a first electron transport layer sequentially
stacked between the first stack and the second electrode;
and

a charge generation layer formed between the first stack
and the second stack, to adjust change balance between
the first stack and the second stack,

wherein the at least two light emitting layers comprise
different hosts, respectively, while being doped with the
same yellow-green dopant in different dosages, respec-
tively.

13. An organic light emitting display device comprising:

first and second electrodes formed on a substrate while
facing each other; and

a hole injection layer, a hole transport layer, at least first
and second light emitting layers, and an electron trans-
port layer sequentially stacked between the first and
second electrodes,

wherein the first light emitting layer comprises a first host
and a second host, the second light emitting layer com-
prises the first host and a third host, and the first and
second light emitting layers are doped with the same
phosphorescent yellow-phosphorescent green dopant in
the same dosage.

14. The organic light emitting display device according to
claim 13, wherein the first host has a first lowest unoccupied
molecular orbital (LUMO) level greater than or equal to a
LUMO level of the electron transport layer, and the first
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LUMO level has a difference of +0.05 to +0.2 eV from the
LUMO level of the electron transport layer.

15. The organic light emitting display device according to
claim 13, wherein the first host has a first lighest occupied
molecular orbital (HOMO) level of -6.0 to -5.0 eV while
having a hole mohility of 5.0x107° to 1.0x107> cm?/Vs.

16. The organic light emitting display device according to
claim 13, wherein the second host has a second highest occu-
pied molecular orbital (HOMO) level lower than or equal to a
HOMO level of the hole transport layer, and the second
HOMO level has a difference of —0.05 to -0.5 eV from the
HOMO level of the hole transport layer.

17. The organic light emitting display device according to
claim 16, wherein the second host has a second lowest unoc-
cupied molecular orbital (LUMO) level of -2.5 to -2.3 eV
while having a hole mobility 0f9.0x10™*to 1.0x107> cm*/Vs.

18. The organic light emitting display device according to
claim 13, wherein the third host has a third highest occupied
molecular orbital (HOMO) level lower than or equal to a
HOMO level of the hole transport layer, and the third HOMO
level has a difference of -0.05 to -0.5 eV from the HOMO
level of the hole transport layer.

19. The organic light emitting display device according to
claim 18, wherein the third host has a third lowest unoccupied
molecular orbital (LUMO) level of -2.5 to -2.3 eV while
having a hole mobility of 9.0x107* to 1.0x107> cm?/Vs.

20. The organic light emitting display device according to
claim 13, wherein the third host has a higher hole mobility
than the second host, and each of the first, second, and third
second hosts has a triplet level of 2.0 to 3.0 eV.

21. The organic light emitting display device according to
claim 13, wherein the phosphorescent yellow-phosphores-
cent green dopant of each of the first and second light emitting
layers is doped in the corresponding first or second light
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emitting layer in a dosage of 8 to 25% on the basis of a volume
of the corresponding first or second light emitting layer.

22. An organic light emitting display device comprising:

first and second electrodes formed on a substrate while
facing each other;

a first stack comprising a hole injection layer, a third hole
transport layer, a fourth hole transport layer, a third light
emitting layer, and a second electron transport layer
sequentially stacked on the first electrode;

a second stack comprising a first hole transport layer, a
second hole transport layer, at least two first and second
light emitting layers, and a first electron transport layer
sequentially stacked between the first stack and the sec-
ond electrode;

a first charge generation layer formed between the first
stack and the second stack, to adjust change balance
between the first stack and the second stack;

athird stack comprising a fifth hole transport layer, a fourth
light emitting layer, and a third electron transport layer
stacked between the second stack and the second elec-
trode; and

a second charge generation layer formed between the sec-
ond stack and the third stack, to adjust change balance
between the second stack and the third stack,

wherein the first light emitting layer comprise a first host
and a second host, the second light emitting layer com-
prises the first host and a third host different from the
second host, and the first and second light emitting lay-
ers are doped with the same phosphorescent yellow-
phosphorescent green dopant in the same dosage.

23. The organic light emitting display device according to
claim 22, wherein each of the third and fourth light emitting
layers comprises a host and a blue fluorescent material as a
dopant, to emit blue light.

I S I
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