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(57) ABSTRACT

An organic electroluminescence display device includes: a
substrate; a first electrode including a first sub-electrode and
a second sub-electrode spaced apart from each other and on
the substrate; a first light emitting unit on the first electrode;
a charge generation unit on the first light emitting unit; a
second light emitting unit on the charge generation unit; and
a second electrode on the second light emitting unit, wherein
the first light emitting unit comprises a first light emitting
layer correspondingly on the first sub-electrode; and a
second light emitting layer correspondingly on the second
sub-electrode, wherein the second light emitting unit com-
prises a third light emitting layer correspondingly on the first
light emitting layer; and a fourth light emitting layer corre-
spondingly on the second light emitting layer.

0D

DR1



Patent Application Publication  Oct. 24,2019 Sheet 1 of 14 US 2019/0326542 A1

FIG. 1
DD
/
AN
DP
s DR3
I DR?

DR1



Patent Application Publication

Oct. 24,2019 Sheet 2 of 14 US 2019/0326542 A1
/DP
T~—EL2
—~—ETR2
EML3 EML4 EU2
T—~HIR2
p-CGLT [ [ pCGL2 *vp—CGL}
1 Gl CGLU
-~—ETR1
EML1 EML2 EU1
-T~—HTR1
ELi-1 T T EL1-2  J—El1
S #SUB
I I'
DR3
DR2

DR1



Patent Application Publication  Oct. 24,2019 Sheet 3 of 14 US 2019/0326542 A1
/DP

T—EL2
—ETR2

EML3 EML4 EMLE EU2
T~—HIR2

— 1 — — —_

pCGLT [ [ pCG2 | | pCG3 |~p CGL}CGLU
~n-CGL
-~—ETR1

EML1 EML2 EML5 EU1
T~—HTR1

ELf-1 [ [ El1-2 [ [ EL1-3  p~—FLt

s

DR3

DR1

DR2

II



Patent Application Publication  Oct. 24,2019 Sheet 4 of 14 US 2019/0326542 A1

FIG. 4

DP

}

—~—EL2
~—ETR2

Y

EML3 EML4 EU2

~—HTR2 J
p-CGLT | | p-CGl2  [~—p-CGL
CGLU

A

3

~—BF
~—n-CGL

~—ETR1

hY

A

EMLA EML2 EU1

3

~—HTR1
EL1-1 | | EL1-2 e~ F| 1

| L

DR3

DR2
DR1



Patent Application Publication  Oct. 24,2019 Sheet 5 of 14 US 2019/0326542 A1

/DP
+~—EL2
~—ETR?)

EML3 EML4 EML6 £
SR3 SR4 SR6
+~—HTR2)
p=CGLT | | poa2 | | pCaa évp-CGL}
3 n-coL/ BLY
+~—ETR1
EML1 EML2 EML5 Ut
SR1 SR2 SR5
A~HTR1)
ELi-1 [ T El1-2 T [ EL1-3  [—ELt
g L
I T

DR3

DR2Z
DR1



Patent Application Publication  Oct. 24,2019 Sheet 6 of 14 US 2019/0326542 A1

FIG. 6

DP

V
o

~—EL2
~—ETR2

EML3 (D3
1 EML4 |D4

Y

EMLG D6 EU2

oCoC L
w7 - HTR2
— le A=
~ Lo oL

~—ETR1

h

/

A1

M1 (D1
MLz |D2 EMLS  1D5 EU1

A

~—HTR1
EL1-1 | | ELi-2 | | EL1-3 “~—EL1

| .

DR3

DR2
DR1



Patent Application Publication  Oct. 24,2019 Sheet 7 of 14 US 2019/0326542 A1

¢/BP
T .
~ FEL2
A~—ETR?
EML3
EMLA EML6 EU2
‘ A~—HTR2
p-CBLT  IHf p-C6L2  [Ho| T oCars Hgéx,p_CGF}CGLU
T~—n-CGL
+~—ETR1
ENL1 EMLD EML5 EU1
A~—HTR1
ELi-1 [ [ El1-2 [ T EL1-3 J&—EL"
| T o

DR3

OR2
DR1



p—
-«
o
-t
w,
S LHA
S N%lﬂ
(=Y
p—
<>
[\
n £4a
o
I [
P
o
(=1
% ans <
[-5)
2 19-dd
wn
2 - _ \
o
g [ ]
! Z-113 _ | L-113 _
= | | |
o | | | |
! | _ |
| I | |
i I _ |
| _ L
2-¥Xd TOWXAN L-¥Xd TOWXdN

g DId

Patent Application Publication



US 2019/0326542 A1

Oct. 24,2019 Sheet 9 of 14

Patent Application Publication

gns<

rANE NE
w w )
/
_ ! HO
| |
L
CYXAN £-¥Xd 2-Y¥Xd I-¥Xd
\
da
6 DId




US 2019/0326542 A1

Oct. 24,2019 Sheet 10 of 14

Patent Application Publication

ans <

tdd

edd

2-¥Xd VXdN L-¥Xd TUWXAN

0T "OId



US 2019/0326542 A1

Oct. 24,2019 Sheet 11 of 14

Patent Application Publication

ans <




Patent Application Publication  Oct. 24,2019 Sheet 12 of 14  US 2019/0326542 A1l

FIG. 12

GL$

——_K ELVSS



US 2019/0326542 A1

Oct. 24,2019 Sheet 13 of 14

Patent Application Publication

Ldd

2H(
10-da M

oL 149 Al 1L edd

A mww Nww mwm N\m_@ 135 139 s 13

| FTEY
LA A

mo~pr o1 | Y T

A A R A

VXdN

el IId



Patent Application Publication  Oct. 24,2019 Sheet 14 of 14  US 2019/0326542 A1l

FIG. 14

—8—n-type Charge Generation Layer
—&—p-type Charge Generation Layer

2.0F-08 :
2
|
£ 4 5E-064-------- H—
¢ |
E |
> 1.0E-06 N
g |
=3 i
g !
S 5.0F-07 I—
e |
|
' |
0.0E+00 i ' i
0 5 10 15 20 25

Doping Concentration(%)



US 2019/0326542 Al

ORGANIC ELECTROLUMINESCENCE
DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This patent application claims priority to and the
benefit of Korean Patent Application No. 10-2018-0047519,
filed on Apr. 24, 2018, the entire contents of which are
hereby incorporated by reference.

BACKGROUND

[0002] As an image display device, an organic electrolu-
minescence display device has been actively developed.
Organic electroluminescence display devices are different
from liquid crystal display devices and are so-called self-
luminous organic electroluminescence display devices that
recombine the holes and electrons injected from a first
electrode and a second electrode in a light emitting layer to
display images by utilizing a emitting a light emitting
material.

[0003] An organic light emitting display device including
a first electrode, a hole transport layer on the first electrode,
a light emitting layer on the hole transport layer, an electron
transport layer on the light emitting layer, and a second
electrode on the electron transport layer may be utilized as
an organic electroluminescence display device, for example.
Holes are injected from the first electrode, and the injected
holes move into the hole transport layer and are injected into
the light emitting layer. On the other hand, electrons are
injected from the second electrode, and the injected elec-
trons move through the electron transport layer and are
injected into the light emitting layer. The recombination of
holes and electrons injected into the light emitting layer
generates excitons in the light emitting layer. The organic
electroluminescence display emits light using light gener-
ated when the excitons fall back to the ground state.
[0004] The above information discussed in the present
Background section is only for enhancement of understand-
ing of the background of the invention and therefore it may
contain information that does not constitute prior art.

SUMMARY

[0005] Aspects of some example embodiments of the
present disclosure relate to an organic electroluminescence
display device, for example, an organic electroluminescence
display device including two light emitting units and a
charge generation unit between two light emitting units.
[0006] Aspects of some example embodiments of the
present disclosure include an organic electroluminescence
display device of high efficiency and long life.

[0007] Aspects of some example embodiments of the
present disclosure include an organic electroluminescence
display device having excellent processing efficiency.
[0008] Aspects of some example embodiments of the
present disclosure include an organic electroluminescence
display device including: a substrate; a first electrode includ-
ing a first sub-electrode and a second sub-electrode spaced
apart from each other and on the substrate; a first light
emitting unit on the first electrode; a charge generation unit
on the first light emitting unit; a second light emitting unit
on the charge generation unit; and a second electrode on the
second light emitting unit, wherein the first light emitting
unit includes a first light emitting layer correspondingly on
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the first sub-electrode; and a second light emitting layer
correspondingly on the second sub-electrode, wherein the
second light emitting unit includes a third light emitting
layer correspondingly on the first light emitting layer; and a
fourth light emitting layer correspondingly on the second
light emitting layer, wherein the charge generation unit
includes: an n-type charge generation layer on the first light
emitting layer and the second light emitting layer; and a
p-type charge generation layer including a first p-type charge
generation layer on the n-type charge generation layer and
correspondingly on the first light emitting layer, and a
second p-type charge generation layer correspondingly on
the second light emitting layer.

[0009] Inan embodiment, the first light emitting layer and
the third light emitting layer may be layers that emit light of
the same color, the second light emitting layer and the fourth
light emitting layer may be layers that emit light of the same
color, and the first light emitting layer and the second light
emitting layer may be layers that emit light of different
colors.

[0010] In an embodiment, the first p-type charge genera-
tion layer and the second p-type charge generation layer may
be spaced apart from each other.

[0011] In an embodiment, the first electrode may further
include a third sub-electrode spaced apart from the first
sub-electrode and the second sub-electrode, the first light
emitting unit may further include a fifth light emitting layer
correspondingly on the third sub-electrode, the second light
emitting unit may further include a sixth light emitting layer
correspondingly on the fifth light emitting layer, and the
p-type charge generation layer may further include a third
p-type charge generation layer correspondingly on the fifth
light emitting layer.

[0012] In an embodiment, the fifth light emitting layer and
the sixth light emitting layer may be layers that emit the
same color, and the fifth light emitting layer may be a layer
that emits a different color from each of the first light
emitting layer and the second light emitting layer.

[0013] In an embodiment, each of the first light emitting
layer and the third light emitting layer may be a red light
emitting layer, each of the second light emitting layer and
the fourth light emitting layer may be a green light emitting
layer, and each of the fifth light emitting layer and the sixth
light emitting layer may be a blue light emitting layer.

[0014] In an embodiment, a thickness of the first light
emitting layer may be greater than a thickness of the second
light emitting layer, and the thickness of the second light
emitting layer may be greater than a thickness of the fifth
light emitting layer, and a thickness of the third light
emitting layer may be greater than a thickness of the fourth
light emitting layer and the thickness of the fourth light
emitting layer may be greater than a thickness of the sixth
light emitting layer.

[0015] In an embodiment, the fifth light emitting layer
may be a layer that emits a first blue light having a first
central wavelength, and the sixth light emitting layer may b
a layer that emits a second blue light having a second central
wavelength different from the first central wavelength.

[0016] In an embodiment, the charge generation unit may
further include a buffer layer between the n-type charge
generation layer and the p-type charge generation layer.

[0017] In an embodiment, the n-type charge generation
layer may have a step difference and each of the first p-type
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charge generation layer and the second p-type charge gen-
eration layer may have no step difference.

[0018] In an embodiment, the first light emitting unit may
further include: a first hole transport region below the first
light emitting layer and the second light emitting layer, and
on the first sub-electrode and the second sub-electrode; and
a first electron transport region on the first light emitting
layer and on the second light emitting layer and below the
charge generation unit, wherein the second light emitting
unit may further include: a second hole transport region
below the third light emitting layer and the fourth light
emitting layer, and on the charge generation unit; and a
second electron transport region on the third light emitting
layer and the fourth light emitting layer, and below the
second electrode.

[0019] In an embodiment, the n-type charge generation
layer may be doped with an inorganic material, and the
p-type charge generation layer may be doped with an
organic material or an inorganic material.

[0020] In an embodiment, the p-type charge generation
layer may be doped with a metal halide.

[0021] In an embodiment, a thickness of the first p-type
charge generation layer and a thickness of the second p-type
charge generation layer may be different from each other.

[0022] In an embodiment, the n-type charge generation
layer may include an n-type dopant and the p-type charge
generation layer includes a p-type dopant, a doping ratio of
the n-type dopant may be 1 wt % to 10 wt %, a doping ratio
of the p-type dopant may be 2 wt % to 15 wt %, and the
doping ratios of the p-type dopants in the first p-type charge
generation layer and the second p-type charge generation
layer may be different from each other.

[0023] In some example embodiments of the inventive
concept, an organic electroluminescence display device
includes: a substrate where a first light emitting region, a
second light emitting region, and a third light emitting
region spaced apart from each other are defined; a first
electrode including a first sub-electrode on the substrate and
corresponding to the first light emitting region; a second
sub-electrode corresponding to the second light emitting
region; and a third sub-electrode corresponding to the third
light emitting region; a first light emitting unit including a
first sub-light emitting layer on the first electrode and
corresponding to the first light emitting region; a second
sub-light emitting layer corresponding to the second light
emitting region; and a third sub-light emitting layer corre-
sponding to the third light emitting region, a charge genera-
tion unit on the first light emitting unit; a second light
emitting unit including a fourth sub-light emitting layer
corresponding to the first light emitting region; a fifth
sub-light emitting layer corresponding to the second light
emitting region; and a sixth sub-light emitting layer corre-
sponding to the third light emitting region, and the second
light emitting unit is on the charge generation unit; and a
second electrode on the second light emitting unit, wherein
the charge generation unit includes: an n-type charge gen-
eration layer commonly on the first light emitting region, the
second light emitting region, and the third light emitting
region; and a p-type charge generation layer including a first
p-type charge generation layer corresponding to the first
light emitting region; a second p-type charge generation
layer corresponding to the second light emitting region; and
a third p-type charge generation layer corresponding to the
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third light emitting region, and the p-type charge generation
layer is on the n-type charge generation layer.

[0024] In an embodiment, the first p-type charge genera-
tion layer, the second p-type charge generation layer, and the
third p-type charge generation layer may be spaced apart
from each other.

[0025] In an embodiment, each of the first sub-light emit-
ting layer and the fourth sub-light emitting layer may be a
red light emitting layer, each of the second sub-light emitting
layer and the fifth sub-light emitting layer may be a green
light emitting layer, and each of the third sub-light emitting
layer and the sixth sub-light emitting layer may be a blue
light emitting layer.

[0026] In an embodiment, a thickness of the first sub-light
emitting layer may be greater than a thickness of the second
sub-light emitting layer, and the thickness of the second
sub-light emitting layer may be greater than a thickness of
the third light emitting layer, and a thickness of the fourth
sub-light emitting layer may be greater than a thickness of
the fifth sub-light emitting layer, and the thickness of the
fifth sub-light emitting layer may be greater than a thickness
of the sixth sub-light emitting layer.

[0027] In an embodiment, the charge generation unit may
further include a buffer layer between the n-type charge
generation layer and the p-type charge generation layer.

[0028] In an embodiment, the n-type charge generation
layer may have a step difference, and each of the first p-type
charge generation layer, the second p-type charge generation
layer, and the third p-type charge generation layer may have
no step difference.

[0029] In an embodiment, the n-type charge generation
layer may be doped with an inorganic material, and the
p-type charge generation layer may be doped with an
organic material.

[0030] In an embodiment, a thickness of the first p-type
charge generation layer, a thickness of the second p-type
charge generation layer, and a thickness of the third p-type
charge generation layer may be different from each other.

[0031] In an embodiment, the n-type charge generation
layer may include an n-type dopant and the p-type charge
generation layer includes a p-type dopant, a doping ratio of
the n-type dopant may be 1 wt % to 10 wt %, a doping ratio
of the p-type dopant may be 2 wt % to 15 wt %, and the
doping ratios of the p-type dopants in the first p-type charge
generation layer, the second p-type charge generation layer,
and the third p-type charge generation layer may be different
from each other.

BRIEF DESCRIPTION OF THE FIGURES

[0032] The accompanying drawings are included to pro-
vide a further understanding of the inventive concept, and
are incorporated in and constitute a part of this specification.
The drawings illustrate aspects of some example embodi-
ments of the inventive concept and, together with the
description, serve to explain some aspects of some example
embodiments of the inventive concept. In the drawings:
[0033] FIG. 1 is a perspective view of an organic elec-
troluminescence display device according to some example
embodiments of the inventive concept;

[0034] FIG. 2 is a cross-sectional view taken along a line
I-I' of FIG. 1 according to some example embodiments of
the inventive concept;
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[0035] FIG. 3 is a cross-sectional view taken along a line
I-I' of FIG. 1 according to some example embodiments of
the inventive concept;

[0036] FIG. 4 is a cross-sectional view taken along a line
I-I' of FIG. 1 according to some example embodiments of
the inventive concept;

[0037] FIG. 5 is a cross-sectional view taken along a line
I-I' of FIG. 1 according to some example embodiments of
the inventive concept;

[0038] FIG. 6 is a cross-sectional view taken along a line
I-I' of FIG. 1 according to some example embodiments of
the inventive concept;

[0039] FIG. 7 is a cross-sectional view taken along a line
I-I' of FIG. 1 according to some example embodiments of
the inventive concept;

[0040] FIG. 8 is a schematic cross-sectional view taken
along a line I-I' of FIG. 1 according to some example
embodiments of the inventive concept;

[0041] FIGS. 9 to 11 are cross-sectional views sequen-
tially illustrating a method of manufacturing a charge gen-
eration unit included in an organic electroluminescence
display device according to some example embodiments of
the inventive concept;

[0042] FIG. 12 is an equivalent circuit diagram of a pixel
according to some example embodiments of the inventive
concept;

[0043] FIG. 13 is a cross-sectional view of a display panel
according to some example embodiments of the inventive
concept; and

[0044] FIG. 14 is a graph showing a change in conduc-
tivity depending on the doping concentration of each of an
n-type charge generation layer and a p-type charge genera-
tion layer according to some example embodiments of the
inventive concept.

DETAILED DESCRIPTION

[0045] Aspects, features, and characteristics of some
example embodiments of the inventive concept will be more
easily understood through example embodiments relating to
the accompanying drawings. The inventive concept may,
however, be embodied in different forms and should not be
construed as limited to the embodiments set forth herein.
Rather, these embodiments are provided so that this disclo-
sure will be more thorough and more complete, and will
more fully convey the scope of some example embodiments
of the inventive concept to those skilled in the art.

[0046] Like reference numerals refer to like elements
throughout the drawings. In the accompanying drawings, the
dimensions of structures are enlarged than they actually are
for the clarity of the inventive concept. It will be understood
that the terms “first” and “second” are used herein to
describe various components but these components should
not be limited by these terms. The above terms are used only
to distinguish one component from another. For example, a
first component may be referred to as a second component
and vice versa without departing from the scope of the
inventive concept. The singular expressions include plural
expressions unless the context clearly dictates otherwise.
[0047] Additionally, in various embodiments of the inven-
tive concept, the terms “include,” “comprise,” “including,”
or “comprising,” specify a property, a region, a fixed num-
ber, a step, a process, an element and/or a component but do
not exclude other properties, regions, fixed numbers, steps,
processes, elements and/or components. Additionally, it will
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be understood that when a portion such as a layer, a film, an
area, and a plate is referred to as being ‘on’ another portion,
it can be directly on the other portion, or an intervening
portion can also be present. On the other hand, it will be
understood that when a portion such as a layer, a film, an
area, and a plate is referred to as being ‘below’ another
portion, it can be directly below the other portion, or an
intervening portion can also be present.

[0048] On the other hand, “directly disposed” or “directly
on” in the present application may mean that there is no
layer, film, region, plate or the like added between the
portion of the layer, film, region, plate or the like and another
portion. For example, “directly disposed” or “directly on”
may mean disposing without additional members such as
adhesive members between two layers or two members.
[0049] Hereinafter, an organic electroluminescence dis-
play device according to some example embodiments of the
inventive concept will be described with reference to the
drawings.

[0050] FIG. 1 is a perspective view of an organic elec-
troluminescence display device DD according to some
example embodiments. Referring to FIG. 1, an organic
electroluminescence display DD according to some example
embodiments of the inventive concept includes an organic
electroluminescence display panel DP and an additional
member AM located on the organic electroluminescence
display panel DP. The additional member AM may adopt a
general one known in the art, for example, an input sensing
unit, an optical member, a window member, and the like.
[0051] The input sensing unit may be one that recognizes
a direct touch of a user, an indirect touch of a user, a direct
touch of an object, or an indirect touch of an object. On the
other hand, the input sensing unit may sense at least one of
a position of a touch and a strength (pressure) of a touch,
which are applied externally. The input sensing unit accord-
ing to some example embodiments of the inventive concept
may have various structures or may be composed of various
materials. For example, in the display device DD according
to some example embodiments, the input sensing unit may
be a touch sensing unit that senses a touch.

[0052] The optical member may be to shield external light
provided to the organic electroluminescence display panel
DP from the outside. The optical member may be a polar-
izing member for blocking external light or a color filter
member having a color filter layer. Example embodiments of
the inventive concept are not limited thereto, but the organic
electroluminescence display panel DP according to some
example embodiments of the inventive concept may not
include a separate color filter layer or color conversion layer.
[0053] The window member may protect the organic
electroluminescence display panel DP from external forces.
The image emitted from the organic electroluminescence
display panel DP may be finally recognized by a user
through the window member.

[0054] The top surfaces of the organic electrolumines-
cence display panel DP and the additional member AM are
parallel to the plane defined by a first directional axis DR1
and a second directional axis DR2. The thickness direction
of the organic electroluminescence display DD is indicated
by a third directional axis DR3. The upper side (or upper
part) and the lower side (or lower part) of each of the
members are separated by the third directional axis DR3.
However, the directions indicated by the first to third direc-
tional axes DR1, DR2, DR3 may be converted to other
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directions as relative concepts. Hereinafter, first to third
directions as directions that the respective first to third
directional axes DR1, DR2, and DR3 indicate refer to the
same reference numerals.

[0055] In this specification, “on a plane” may refer to an
organic electroluminescence display device DD viewed in
the third direction DR3.

[0056] FIG. 2 is a cross-sectional view taken along a line
I-I' of FIG. 1 according to some example embodiments. For
example, FIG. 2 is a cross-section of a portion of an organic
electroluminescence display panel DP. In FIG. 2, the cutting
direction is parallel to the second direction DR2, for
example, but is not limited thereto.

[0057] Referring to FIG. 2, the organic electrolumines-
cence display panel DP includes a substrate SUB, a first
electrode EL1 located on the substrate, a first light emitting
unit EU1 located on the first electrode EL1, a charge
generation unit CGLU located on the first light emitting unit
EU1, a second light emitting unit EU2 located on the charge
generation unit CGLU, and a second light emitting umt
located on the second light emitting unit EU2. The organic
electroluminescence display panel DP may include only two
light emitting units EU1 and EU2 and one charge generation
unit CGLU between the first electrode EL1 and the second
electrode EL2.

[0058] The substrate SUB may be a glass substrate, a
metal substrate, a plastic substrate, or the like, although it is
not particularly limited as long as it is commonly used. The
substrate SUB may be a layer made of, for example, an
organic polymer. Examples of the organic polymer for
forming the substrate SUB include polyethylene terephtha-
late (PET), polyethylene naphthalate (PEN), polyimide,
polyether sulfone, and the like. The substrate SUB may be
selected in consideration of mechanical strength, thermal
stability, transparency, surface smoothness, ease of han-
dling, and waterproofness.

[0059] The first electrode EL1 may be, for example, a
pixel electrode, or an anode. The first electrode EL1 may be
a reflective electrode, but the embodiment is not limited
thereto. For example, the first electrode EL1 may be a
transmissive electrode or a semi-transmissive electrode. If
the first electrode EL1 is a semi-transmissive electrode or a
reflective electrode, it may be formed of Ag, Mg, Cu, Al Pt,
Pd, Au, Ni, Nd, Ir, Cr, Li, Ca, LiF/Ca, LiF/Al, Mo, Ti, a
compound thereof, or a mixture (for example, a mixture of
Ag and Mg). Alternatively, it may have a multilayer struc-
ture including a reflective layer or a semi-transmissive layer
formed of the material, and a transparent conductive layer
formed of indium tin oxide (ITO), indium zinc oxide (IZ0),
zinc oxide (ZnO), and indium tin zinc oxide (ITZO).
[0060] The first electrode EL1 includes a plurality of
sub-electrodes (e.g., EL1-1, EL2-2) spaced apart from each
other on the substrate SUB.

[0061] The first light emitting unit EU1 may include a
plurality of light emitting layers located to be spaced apart
from each other. For example, the first light emitting unit
EU1 may include a first light emitting layer EML1 located
correspondingly on the first sub-electrode EL1-1 and a
second light emitting layer EML2 located correspondingly
on the second light emitting layer EL1-2. The first light
emitting layer EML1 and the second light emitting layer
EML2 are located apart from each other.

[0062] The first light emitting layer EML1 does not over-
lap with the second sub-electrode EIL1-2 on a plane, and the
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second light emitting layer EMIL2 does not overlap with the
first sub-electrode EL1-1 on a plane.

[0063] The first light emitting unit EUl may further
include a first electrode EL.1 and a first hole transport region
HTR1 located between the plurality of light emitting layers.
The first hole transport region HTR1 may be commonly
located on the first sub-electrode EL1-1 and the second
sub-electrode EL.1-2, and may be commonly located under
the first light emitting layer EML1 and the second light
emitting layer EML.2.

[0064] The first hole transport region HTR1 may adopt
any conventional configuration known in the art without
limitation.

[0065] The first hole transport region HTR1 may have a
single layer made of a single material, a single layer made
of a plurality of different materials, or a multi-layered
structure having a plurality of layers made of a plurality of
different materials.

[0066] The first hole transport region HTR1 may have a
structure of a single layer made of a plurality of different
materials or may have a structure of a hole injection layer/a
hole transport layer, a hole injection layer/a hole transport
layer/a hole buffer layer, a hole injection layer/a hole buffer
layer, a hole transport layer/a hole buffer layer, or a hole
injection layer/a hole transport layer/an electron blocking
layer, which are sequentially stacked from the first electrode
ELI. However, example embodiments are not limited
thereto.

[0067] The first hole transport region HTR1 may be
formed using any suitable method. For example, the first
hole transport region HTR1 may be formed using various
methods such as a vacuum deposition method, spin coating,
casting, Langmuir-Blodgett, inkjet printing, laser printing,
laser induced thermal imaging (LITI), and the like.

[0068] When the first hole transport region HTR1 includes
a hole injection layer, it may include a phthalocyanine
compound such as copper phthalocyanine, DNTPD (N,N'-
diphenyl-N,N'-bis-[4-(phenyl-m-tolyl-amino)-phenyl]-bi-
phenyl-4,4'-diamine), m-MTDATA(4,4',4"-tris(3-methyl-
phenylphenylamino) triphenylamine), TDATA(4,4'4"-Tris
(N,N-diphenylamino)triphenylamine), ~ 2TNATA(4,4'4"-
tris{N,-(2-naphthyl)-N-phenylamino }-triphenylamine),
PEDOT/PSS(Poly(3.4-ethylenedioxythiophene)/Poly(4-sty-
renesulfonate)), PANI/DBSA(Polyaniline/Dodecylbenzene-
sulfonic acid), PANI/CSA(Polyaniline/Camphor sulfon-
icacid), PANI/PSS((Polyaniline)/Poly(4-styrenesulfonate)),
and the like, but is not limited thereto.

[0069] When the first hole transport region HTR1 includes
a hole transport layer, it may be a carbazole-based derivative
such as N-phenylcarbazole or polyvinylcarbazole. a fluo-
rene-based derivative, TPD(N,N'-bis(3-methylphenyl)-N,
N'-diphenyl-[1,1-biphenyl]-4,4'-diamine), a triphenylamine
derivative such as TCTA(4,4'.4"-tris(N-carbazolyl)triph-
enylamine), NPB(N,N'-di(1-naphthyl)-N,N'-diphenylbenzi-
dine), TAPC(4,4'-Cyclohexylidene bis[N,N-bis(4-methyl-
phenyl)benzenamine]), and the like, but is not limited
thereto.

[0070] The thickness of the first hole transport region
HTR1 may be, for example, from about 100 A to about
10,000 A, for example, from about 100 A to about 1000 A.
When the first hole transport region HTR1 includes both the
hole injection layer and the hole transport layer, the thick-
ness of the hole injection layer is about 100 A to about
10,000 A, for example, about 100 A to about 1000 A, and
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the thickness of the hole transport layer may be about 50 A
to about 2000 A, for example, about 100 A to about 1500 A.
When the thickness of the first hole transport region HTR1,
the hole injection layer, and the hole transport layer satisfies
the above-described ranges, satisfactory hole transport char-
acteristics may be obtained without substantial increase in
driving voltage.

[0071] The first hole transport region HTR1 may further
include a charge generation material for improving the
conductivity, in addition to the above-mentioned materials.
The charge generation material may be uniformly or non-
uniformly dispersed within the first hole transport region
HTRI1. The charge generation material may be, for example,
a p-dopant. The p-dopant may be one of quinone derivatives,
metal oxides, and cyano group-containing compounds but is
not limited thereto. For example, non-limiting examples of
the p-dopant include quinone derivatives such as TCNQ
(tetracyanoquinodimethane) and F4-TCNQ (2,3,4,6-tetra-
fluoro-tetracyanoquinodimethane), metal oxides such as
tungsten oxide and molybdenum oxide, and the like but are
not limited thereto.

[0072] As described above, the first hole transport region
HTR1 may further include at least one of a hole buffer layer
and an electron blocking layer in addition to a hole injection
layer and a hole transport layer.

[0073] The first light emitting unit EU1 may further
include a first electron transport region ETR1 located
between the plurality of light emitting layers and the charge
generation unit CGLU. The first electron transport region
ETR1 is commonly located on the first light emitting layer
EML1 and the second light emitting layer EML2 and is
located under the charge generation unit CGLU.

[0074] The first electronic transport region ETR1 may
utilize any configuration known in the art without limitation.
[0075] The first electron transport region ETR1 may
include at least one of a hole blocking layer, an electron
transport layer, and an electron injection layer, but is not
limited thereto.

[0076] When the first electron transport region ETR1
includes an electron transport layer, it may include Alg3
(Tris(8-hydroxyquinolinato)aluminum), TPBi(1,3,5-Tri(1-
phenyl-1H-benzo[d]imidazol-2-yl)phenyl), BCP(2,9-Dim-

ethyl-4,7-diphenyl-1,10-phenanthroline), Bphen(4,7-
Diphenyl-1,10-phenanthroline), TAZ(3-(4-Biphenylyl)-4-
phenyl-5-tert-butylphenyl-1,2,4-triazole), NTAZ(4-

(Naphthalen-1-y1)-3.5-diphenyl-4H-1,2,4-triazole),  tBu-
PBD(2-(4-Biphenylyl)-5-(4-tert-butylphenyl)-1,3,4-
oxadiazole), BAlq(Bis(2-methyl-8-quinolinolato-N1,08)-
(1,1'-Biphenyl-4-olato)aluminum), Bebg2(berylliumbis
(benzoquinolin-10-olate)), ADN(9,10-di(naphthalene-2-yl)
anthracene), and a mixture thereof, but is not limited thereto.
The thickness of the electron transport layer may be about
100 A to about 1000 A, for example about 150 A to about
500 A. When the thickness of the electron transport layer
satisfies the above-described range, a satisfactory degree of
electron transport characteristics may be obtained without a
substantial increase in driving voltage.

[0077] When the first electron transport region ETRI1
includes an electron injection layer, it may use a lanthanum
metal such as LiF, LiQ, Li20, BaQ, NaCl, CsF, Yb, or metal
halides such as RbCl and Rbl, but is not limited thereto. The
electron injection layer may also be made of a mixture of an
electron transport material and an insulating organo metal
salt. The organo metal salt may be a material having an
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energy band gap of about 4 eV or more. For example, the
organo metal salt may include a metal acetate, a metal
benzoate, a metal acetoacetate, a metal acetylacetonate, or a
metal stearate. The thickness of the electron injection layer
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 satisfies the above-described range, satisfactory elec-
tron injection characteristics may be obtained without sub-
stantial increase in driving voltage.

[0078] The first electron transport region ETR1 may
include a hole blocking layer, as mentioned above. The hole
blocking layer may include at least one of BCP(2,9-dim-
ethyl-4,7-diphenyl-1,10-phenanthroline) and Bphen(4,7-di-
phenyl-1,10-phenanthroline), but is not limited thereto.
[0079] The charge generation unit CGLU is located
between the first light emitting unit EUT and the second light
emitting unit EU2 to adjust the charge balance between the
first light emitting unit EU1 and the second light emitting
unit EU2.

[0080] The charge generation unit CGLU includes an
n-type charge generation layer n-CGL located adjacent to
the first light emitting unit EU1 and a p-type charge gen-
eration layer p-CGL located adjacent to the second light
emitting unit EU2.

[0081] The n-type charge generation layer n-CGL is
located on the first light emitting layer EML1 and the second
light emitting layer EML2. The n-type charge generation
layer n-CGL is located on the first sub-electrode EL1-1 and
the second sub-electrode EL1-2. The n-type charge genera-
tion layer n-CGL overlaps both the first light emitting layer
EML1 and the second light emitting layer EML2 on a plane.
The n-type charge generation layer n-CGL overlaps both the
first sub-electrode EL1-1 and the second sub-electrode
EL1-2 on a plane.

[0082] The n-type charge generation layer n-CGL may
serve to supply electrons to the first light emitting unit EUT.
[0083] The p-type charge generation layer p-CGL includes
a plurality of sub-charge generation layers located on the
n-type charge generation layer n-CGL and spaced apart from
each other. For example, the p-type charge generation layer
p-CGL includes a first p-type charge generation layer
p-CGL1 located correspondingly on the first light emitting
layer EML1, and a second p-type charge generation layer
p-CGL2 located correspondingly on the second light emit-
ting layer EML2. The first p-type charge generation layer
p-CGL1 and the second p-type charge generation layer
p-CGL2 are located apart from each other.

[0084] The first p-type charge generation layer p-CGL1
does not overlap with the second sub-electrode EL1-2 on a
plane. The first p-type charge generation layer p-CGL1 does
not overlap with the second light emitting layer EML2 on a
plane.

[0085] The second p-type charge generation layer p-CGL2
does not overlap with the first sub-electrode EL1-1 on a
plane. The second p-type charge generation layer p-CGIL2
does not overlap with the first light emitting layer EML1 on
a plane.

[0086] The p-type charge generation layer p-CGL may
serve to provide holes to the second light emitting unit EU2.
[0087] The second light emitting unit EU2 may include a
plurality of light emitting layers located to be spaced apart
from each other. For example, the second light emitting umt
EU2 may include a third light emitting layer EML3 located
correspondingly on the first light emitting layer EML1, and
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a fourth light emitting layer EML4 located correspondingly
on the second light emitting layer EML2. The third light
emitting layer EML3 and the fourth light emitting layer
EML4 are located apart from each other.

[0088] The third light emitting layer EML3 does not
overlap with the second sub-electrode EL1-2 on a plane, and
the fourth light emitting layer EML4 does not overlap with
the first sub-electrode EL1-1 on a plane. The third light
emitting layer EML3 does not overlap with the second
sub-electrode EL1-2 on a plane, and the fourth light emitting
layer EML4 does not overlap with the first sub-electrode
EL1-1 on a plane.

[0089] The second light emitting unit EU2 may further
include a second hole transport region HTR2 located
between the charge generation unit CGLU and the plurality
of light emitting layers. The second hole transport region
HTR2 may be located on the charge generation unit CGLU,
and may be commonly located under the third light emitting
layer EML3 and the fourth light emitting layer EML4.

[0090] The description of the second hole transport region
HTR2 may be equally applied to the description of the first
hole transport region HTR1. The first hole transport region
HTR1 and the second hole transport region HTR2 are the
same or different from each other.

[0091] The second light emitting unit EU2 may further
include a second electron transport region ETR2 located
between the plurality of light emitting layers and the second
electrode EL2. The second electron transport region ETR2 is
commonly located on the third light emitting layer EML3
and the fourth light emitting layer EML4, and is located
under the second electrode EL2.

[0092] The description of the second electron transport
region ETR2 may be applied equally to the above-men-
tioned description of the first electron transport region ETR1
described above, so that a detailed description thereof will
be omitted. The first electron transport region ETR1 and the
second electron transport region ETR2 are the same or
different from each other.

[0093] The first light emitting layer EML1 and the second
light emitting layer EMI.2 may be layers that emit different
colors from each other. For example, one of the first light
emitting layer EML1 and the second light emitting layer
EML2 is a layer that emits blue light, and the other layer is
a layer that emits white light that is mixed with blue light.
However, the inventive concept is not limited thereto. For
example, the first light emitting layer EMLL1 may be a red
light emitting layer and the second light emitting layer
EML2 may be a green light emitting layer.

[0094] The third light emitting layer EML3 and the fourth
light emitting layer EMI.4 may be layers that emit different
colors from each other. For example, one of the third light
emitting layer EML3 and the fourth light emitting layer
EMLA4 is a layer that emits blue light, and the other layer is
a layer that emits white light that is mixed with blue light.
However, the inventive concept is not limited thereto. For
example, the third light emitting layer EML.3 may be a red
light emitting layer and the fourth light emitting layer EML4
may be a green light emitting layer.

[0095] The first light emitting layer EML1 and the third
light emitting layer EML3 may be a layer emitting the same
color, and the second light emitting layer EML2 and the
fourth light emitting layer EML4 may be layers emitting the
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same color. That is, the light emitting layers emitting light of
the same color may be stacked in the thickness direction
DR3.

[0096] FIG. 3 is a cross-sectional view taken along a line
I-I' of FIG. 1 according to some example embodiments.
[0097] Referring to FIG. 3, the first electrode EU may
further include a third sub-electrode EL1-3. The third sub-
electrode EL1-3 is located on the substrate SUB apart from
the first sub-electrode EL1-1 and the second sub-electrode
EL1-2.

[0098] The first light emitting unit EUl may further
include a fifth light emitting layer EML5 located corre-
spondingly on the third sub-electrode EL1-3. The fifth light
emitting layer EML5 does not overlap with the first sub-
electrode EL1-1 and the second sub-electrode EL1-2 on a
plane. The fifth light emitting layer EML5 is located apart
from the first light emitting layer EML1 and the second light
emitting layer EML2.

[0099] The second light emitting unit EU2 may further
include a sixth light emitting layer EML6 located corre-
spondingly on the fifth light emitting layer EML5. The sixth
light emitting layer EML6 does not overlap with the first
sub-electrode ELL1-1 and the second sub-electrode EL1-2 on
a plane. The sixth light emitting layer EML6 does not
overlap with the first light emitting layer EML1 and the
second light emitting layer EML2 on a plane. The sixth light
emitting layer EML$ is located apart from the third light
emitting layer EML3 and the fourth light emitting layer
EMLA4.

[0100] The p-type charge generation layer p-CGL may
further include a third p-type charge generation layer
p-CGL3 located correspondingly on the fifth light emitting
layer EMLS, The third p-type charge generation layer
p-CGL3 is located apart from the first p-type charge gen-
eration layer p-CGL1 and the second p-type charge genera-
tion layer p-CGL2. The third p-type charge generation layer
p-CGL3 does not overlap with the first sub-electrode EL1-1
and the second sub-electrode ELL1-2 on a plane. The third
p-type charge generation layer p-CGL3 does not overlap
with the first light emitting layer EML1 and the second light
emitting layer EML2 on a plane.

[0101] The fifth light emitting layer EMLS and the sixth
light emitting layer EML6 may be layers that emit different
colors from each other. The fifth light emitting layer EMLS
may be a layer emitting a different color from each of the
first light emitting layer EML1 and the second light emitting
layer EML2. The sixth light emitting layer EML6 may be a
layer emitting a different color from each of the third light
emitting layer EML3 and the fourth light emitting layer
EMLS.

[0102] The inventive concept is not limited thereto. Each
of the first light emitting layer EML1 and the third light
emitting layer EML3 is a red light emitting layer. Each of the
second light emitting layer EML2 and the fourth light
emitting layer EMIL4 is a green light emitting layer. Each of
the fifth light emitting layer EMLS and the sixth light
emitting layer EML6 may be a blue light emitting layer.
[0103] The fifth light emitting layer EML5 may be a layer
that emits a first blue light having a first central wavelength,
and the sixth light emitting layer EML6 may be a layer that
emits a second blue light having a second central wave-
length different from the first center wavelength. For
example, one of the fifth light emitting layer EMLS5 and the
sixth light emitting layer EML6 may be a layer that emits
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blue light having a wavelength region of 440 nm or more
and less than 460 nm, and the other one may be a layer that
emits blue light having a wavelength region of 460 nm or
more and 490 nm or less. For example, one of the fifth light
emitting layer EML5 and the sixth light emitting layer
EML6 may be a layer that emits deep blue, and the other
may be a layer that emits sky blue. By applying two blue
light emitting layers having different central wavelengths,
blue emission peaks may be broadly distributed, thereby
improving color visibility at a side viewing angle. However,
example embodiments of the inventive concept are not
limited thereto, and the fifth light emitting layer EML5 and
the sixth light emitting layer EML6 may be layers that emit
the same blue light.

[0104] FIG. 4 is a cross-sectional view taken along a line
I-I' of FIG. 1 according to some example embodiments.
[0105] Referring to FIG. 4, the charge generation unit
CGLU may further include a buffer layer BF located
between an n-type charge generation layer n-CGL and a
p-type charge generation layer p-CGL. The buffer layer BF
overlaps the first sub-electrode EL1-1 and the second sub-
electrode EL1-2 on a plane. The buffer layer BF overlaps the
first light emitting layer EML1 and the second light emitting
layer EML2 on a plane. The buffer layer BF may be an
insulating layer. The buffer layer BF may be a layer that
prevents some of the material of the p-type charge genera-
tion layer p-CGL from being transferred to the n-type charge
generation layer n-CGL. However, example embodiments of
the inventive concept are not limited thereto, and the n-type
charge generation layer n-CGL and the p-type charge gen-
eration layer p-CGL may be in contact with each other.
[0106] The buffer layer BF may comprise an organic
material and/or an inorganic material. The inventive concept
is not limited thereto, and the buffer layer BF may include
C60, CuPc, Alg3, Bphen, NPB, or the like.

[0107] FIG. 5 is a cross-sectional view taken along a line
I-I' of FIG. 1 according to some example embodiments.
[0108] Referring to FIG. 5, the organic electrolumines-
cence display panel DP may further include a plurality of
light-emitting auxiliary layers. For example, the first light
emitting unit EU1 may include a first light-emitting auxil-
iary layer SR1 and a second light-emitting auxiliary layer
SR2 located apart from each other on the first hole transport
region HTR1. The first light-emitting auxiliary layer SR1
may be located between the first hole transporting region
HTR1 and the first light emitting layer EML1, and the
second light-emitting auxiliary layer SR2 may be located
between the first hole transporting region HTR1 and the
second light emitting layer EML2. If the first light emitting
unit EUT includes a fifth light emitting layer EMLS5, it may
further include a fifth light-emitting auxiliary layer SR5
located between the first hole transporting region HTR1 and
the fifth light emitting layer EMLA. The fifth light-emitting
auxiliary layer SRS is located on the first hole transporting
region HTR1 apart from each of the first light-emitting
auxiliary layer SR1 and the second light-emitting auxiliary
layer SR2.

[0109] The second light emitting unit EU2 may further
include a plurality of light-emitting auxiliary layers. For
example, the second light emitting unit EU2 may include a
third light-emitting auxiliary layer SR3 and a fourth light-
emitting auxiliary layer SR4 located apart from each other
on the second hole transporting region HTR2. A third
light-emitting auxiliary layer SR3 may be located between
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the second hole transporting region HTR2 and the third light
emitting layer EML3, and a fourth light-emitting auxiliary
layer SR4 may be located between the second hole trans-
porting region HTR2 and the fourth light emitting layer
EMILA. If the second light emitting unit EU2 includes a sixth
light emitting layer EMLG6, it may further include a sixth
light-emitting auxiliary layer SR6 located between the sec-
ond hole transporting region HTR2 and the sixth light
emitting layer EML6. The sixth light-emitting auxiliary
layer SR6 is located on the second hole transporting region
HTR2 apart from each of the third light-emitting auxiliary
layer SR3 and the fourth light-emitting auxiliary layer SR4.
[0110] Itis described in FIG. 5 that the first through sixth
light-emitting auxiliary layers SR1, SR2, SR3, SR4, SRS,
and SR6 have the same thickness. However, example
embodiments of the inventive concept is not limited thereto.
Each may have a different thickness. For example, the
thickness of the first light-emitting auxiliary layer SR1 is
greater than the thickness of the second light-emitting aux-
iliary layer SR2 and the thickness of the second light-
emitting auxiliary layer SR2 may be greater than the thick-
ness of the fifth light-emitting auxiliary layer SRS. For
example, the thickness of the third light-emitting auxiliary
layer SR3 is greater than the thickness of the fourth light-
emitting auxiliary layer SR4 and the thickness of the fourth
light-emitting auxiliary layer SR4 may be greater than the
thickness of the sixth light-emitting auxiliary layer SR6.
[0111] FIG. 6 is a cross-sectional view taken along a line
I-I' of FIG. 1 according to some example embodiments.
[0112] Referring to FIG. 6, the plurality of light emitting
layers of the first light emitting unit EU1 may have different
thicknesses from each other. For example, the thickness D1
of the first light emitting layer EML1 may be thicker than the
thickness D2 of the second light emitting layer EML2. The
thickness of the second light emitting layer EML.2 may be
thicker than the thickness D5 of the fifth light emitting layer
EMLS. The first light emitting layer EML1 may be a red
light emitting layer. The second light emitting layer EML2
may be a green light emitting layer. The fifth light emitting
layer EML5 may be a blue light emitting layer.

[0113] As the first light emitting layer EML1, the second
light emitting layer EML2, and the fifth light emitting layer
EMLS5 have different thicknesses from each other, the charge
generation unit CGLU, the second light emitting unit EU2,
and the second electrode EL2 located on the upper portion
may have a step difference. For example, the n-type charge
generation layer n-CGL may have a stepped structure, and
the first p-type charge generation layer p-CGL1, the second
p-type charge generation layer p-CGL2, and the third p-type
charge generation layer p-CGL3 may not have a stepped
structure.

[0114] The plurality of light emitting layers of the second
light emitting unit EU2 may also have different thicknesses
from each other. For example, the thickness D3 of the third
light emitting layer EML3 may be thicker than the thickness
D4 of the fourth light emitting layer EML4. The thickness
D4 of the fourth light emitting layer EMI.4 may be thicker
than the thickness D6 of the sixth light emitting layer EML6.
The third light emitting layer EML3 may be a red light
emitting layer. The fourth light emitting layer EML.4 may be
a green light emitting layer. The sixth light emitting layer
EML6 may be a blue light emitting layer.

[0115] The thickness D1 of the first light emitting layer
EML1 and the thickness D3 of the third light emitting layer
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EML3 may be 20 A or more to 550 A or less, respectively.
The thickness D2 of the second light emitting layer EML2
and the thickness D4 of the fourth light emitting layer EML.4
may be 20 A or more to 300 A or less, respectively. The
thickness D5 of the fifth light emitting layer EML5 and the
thickness D6 of the sixth light emitting layer EML6 may be
20 A or more to 280 A or less, respectively.

[0116] FIG. 7 is a cross-sectional view taken along a line
I-I' of FIG. 1 according to some example embodiments.
[0117] Referring to FIG. 7, in order to adjust the luminous
efficiency of the corresponding light emitting layer, the first
p-type charge generation layer p-CGL1, the second p-type
charge generation layer p-CGL2, and the third p-type charge
generation layer p-CGL3 may have different thicknesses.
For example, the thickness H1 of the first p-type charge
generation layer p-CGL1 may be larger than the thickness
H2 of the second p-type charge generation layer p-CGL2,
and the thickness H2 of the second p-type charge generation
layer p-CGL2 may be larger than the thickness H3 of the
third p-type charge generation layer p-CGL3. However, the
thickness relationship is not limited thereto.

[0118] The thickness of the n-type charge generation layer
n-CGL may be, for example, 50 A or more to 300 A or less
and the thickness of the p-type charge generation layer
p-CGL may be 50 A or more to 200 A or less.

[0119] The n-type charge generation layer n-CGL may be
a single layer of an n-type material, or may be a layer doped
with an n-type dopant in an electron transport material
which is a matrix. The electron transport material may adopt
any material known in the art without limitation and may be
selected from examples of materials of the first electron
transport region ETR1 described above. The n-type charge
generation layer n-CGL may be layer that includes the same
material as any one of the electron transport layer or the
electron injection layer of the first electron transport region
(ETR1) as a matrix and is doped with an n-type dopant.
[0120] When the n-type charge generation layer n-CGL
includes an n-type dopant, the doping ratio of the n-type
dopant to the total weight of the n-type charge generation
layer n-CGL may be 1 wt % or more and 10 wt % or less,
or 2 wt % or more and 5 wt % or less.

[0121] The p-type charge generation layer p-CGL may be
a single layer of a p-type material, or may be a layer doped
with a p-type dopant in a hole transport material which is a
matrix. The hole transport material may adopt any material
known in the art without limitation and may be selected from
examples of materials of the first hole transport region ETR1
described above. The p-type charge generation layer p-CGL
may be a layer that includes the same material as any one of
the hole injection layer and the hole transport layer of the
first hole transporting region HTR1 as a matrix and is doped
with a p-type dopant.

[0122] When the p-type charge generation layer p-CGL
includes a p-type dopant, the doping ratio of the p-type
dopant to the total weight of the p-type charge generation
layer p-CGL may be 2 wt % or more and 15 wt % or less.
By adjusting the thicknesses of the first p-type charge
generation layer p-CGL1, the second p-type charge genera-
tion layer p-CGL2, and the third p-type charge generation
layer p-CGL3 to be the same and the doping ratios to be
different from each other, emitting efficiency of the corre-
sponding light emitting layer may be adjusted.

[0123] However, example embodiments of the inventive
concept are not limited thereto, and the n-type charge
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generation layer n-CGL may be doped with an inorganic
material, and the p-type charge generation layer p-CGL may
be doped with an organic material or an inorganic material.
For example, the n-type charge generation layer n-CGL may
be doped with Yb and the p-type charge generation layer
p-CGL may be doped with an organic compound containing
a cyano group and a fluorine atom. For example, the n-type
charge generation layer n-CGL may be doped with Yb and
the p-type charge generation layer p-CGL may be doped
with an organic compound containing a cyano group, a
fluorine atom and cyclopropane in one molecule. However,
the inventive concept is not limited thereto. For example, the
p-type charge generation layer p-CGL may also be doped
with an inorganic material and may be doped with at least
one of WO3, MoQO3, and VOx. The p-type charge generation
layer p-CGL may be doped with a metal halide, for example,
Cul, Agl, Bil3, Zrl4, or MnlI2. The p-type charge generation
layer p-CGL may be doped with Cul.

[0124] FIG. 8 is a schematic cross-sectional view taken
along a line I-I' of FIG. 1 according to some example
embodiments. FIG. 8 is a cross-sectional view that a con-
figuration on the first electrodes EL1-1, EL1-2, and EL1-3
are omitted from the section taken along the line I-I' of FIG.
1.

[0125] Referring to FIG. 8, the organic electrolumines-
cence display panel DP may include a non-light emitting
region NPXA and light emitting regions PXA-1, PXA-2, and
PXA-3. Each of the light emitting regions PXA-1, PXA-2,
and PXA-3 may be a region in which light generated from
the first light emitting unit EU1 and the second light emitting
unit EU2 is emitted.

[0126] A pixel defining layer PDL may be located on a
part of each of the first sub-electrodes EL1-1, EL1-2, and
EL1-3 and on the substrate SUB. The pixel defining layer
PDL may be partitioned to correspond to each of the light
emitting regions PXA-1, PXA-2, and PXA-3. The pixel
defining layer PDL may be located corresponding to the
non-light emitting region NPXA.

[0127] The pixel defining layer PDL may be formed of a
polymer resin. For example, the pixel defining layer PDL
may include a polyacrylate resin or a polyimide resin. In
addition, the pixel defining layer PDL may be formed by
further including an inorganic material in addition to the
polymer resin. On the other hand, the pixel defining layer
PDL may be formed to include a light absorbing material, or
may include a black pigment or a black dye. The pixel
defining layer PDL formed with a black pigment or a black
dye may implement a black pixel defining layer. In forming
the pixel defining layer PDL, black pigment or carbon black
may be used as the black dye, but the embodiment is not
limited thereto.

[0128] In addition, the pixel defining layer PDL may be
formed of an inorganic material. For example, the pixel
defining layer PDL may be formed of silicon nitride (SiNx),
silicon oxide (SiOx), silicon oxynitride (SiOxNy), or the
like.

[0129] The substrate SUB may include a base layer BL
and a circuit layer DP-CL located on the base layer BL. A
first light emitting region PXA-1, a second light emitting
region PXA-2, and a third light emitting region PXA-3,
which are spaced apart from each other, may be defined on
the substrate SUB.

[0130] Thebase layer BL may be a glass substrate, a metal
substrate, a plastic substrate, or the like. The base layer BL
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may be an inorganic layer or an organic layer or a composite
layer. A more detailed description of the circuit layer DP-CL
will be given later.

[0131] Referring to FIGS. 2 to 8, the first sub-electrode
ELI-1 may be located corresponding to the first light emit-
ting region PXA-1. The second sub-electrode ELL1-2 may be
located corresponding to the second light emitting region
PXA-2. The third sub-electrodes EL1-3 may be located
corresponding to the third light emitting region PXA-3.
[0132] Each of the first electron transport region HTR1,
the first electron transport region ETR1, the second hole
transport region HTR2, and the second electron transport
region ETR2 may be commonly located in the non-light
emitting region NPXA and the third light emitting regions
PXA-1, PXA-2, and PXA-3. The upper surface of each of
the first sub-electrodes EL1-1, EL.1-2 and ELL1-3 is partially
exposed by an opening OH defined in the pixel defining
layer PDL, and the first hole transport region HTR1, the first
electron transport region ETR1, the second hole transport
region HTR2, and the second electron transport region
ETR2 are commonly located on the upper portion of the
pixel defining layer PDL and in the opening OH. In other
words, the first hole transport region HTR1, the first electron
transport region ETR1, the second hole transport region
HTR2, and the second electron transport region ETR2 may
be arranged integrally without distinguishing the non-light
emitting region NPXA and the light emitting regions PXA-
1, PXA-2, and PXA-3.

[0133] The second electrode EL2 may be commonly
located in the non-light emitting region NPXA and the first
to third light emitting regions PXA-1, PXA-2, and PXA-3.
However, the inventive concept is not limited thereto.
Although not shown in the drawing, the second electrode
EL2 may include a plurality of sub-electrodes located cor-
responding to the light emitting regions PXA-1, PXA-2, and
PXA-3, respectively.

[0134] The n-type charge generation layer n-CGL is a
layer that is commonly located in the non-light emitting
region NPXA and the first to third light emitting regions
PXA-1, PXA-2, and PXA-3. A portion of the n-type charge
generation layer n-CGL may be located on the pixel defining
layer PDL.

[0135] The p-type charge generation layer p-CGL is a
layer that is not located in the non-light emitting region
NPXA. The p-type charge generation layer p-CGL includes
a first p-type charge generation layer p-CGL1 arranged
corresponding to the first light emitting region PXA-1, a
second p-type charge generation layer p-CGL2 arranged
corresponding to the second light emitting region PXA-2,
and a third p-type charge generation layer p-CGL3 arranged
corresponding to the third light emitting region PXA-3, and
is not located on the pixel defining layer PDL.

[0136] The first to sixth light emitting layers EML6 are
layers not located in the non-light emitting region NPXA
such as the p-type charge generation layer p-CGL, and are
not located on the pixel defining layer PDL. For example,
the first light emitting layer EML1 may be located on the
upper surface of the first sub-electrode EL1-1 exposed by
the opening OH defined in the pixel defining layer PDL. The
second light emitting layer EML2 is located on the upper
surface of the second sub-electrode EL1-2 exposed by the
opening OH. The fifth light emitting layer EML5 may be
located on the upper surface of the third sub-electrode EL1-3
exposed by the opening OH.
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[0137] Tt is described as an example in FIG. 8 that the
areas of the first to third light emitting regions PXA-1,
PXA-2, and PXA-3 are the same, but the inventive concept
is not limited thereto. For example, the first light emitting
region PXA-1 and the third light emitting region PXA-3
may have a larger area than the second light emitting region
PXA-2.

[0138] FIGS. 9 to 11 are cross-sectional views sequen-
tially illustrating a method of manufacturing a charge gen-
eration unit included in an organic electroluminescence
display device according to some example embodiments of
the inventive concept.

[0139] Referring to FIG. 9, after the first to third sub-
electrodes EL1-1, EL1-2, and EL1-3, which are spaced apart
from each other, are formed first on the substrate SUB
including the base layer BL and the circuit layer DP-CL, the
pixel defining layer PDL is formed, so that the non-light
emitting region NPXA and the first to third light emitting
regions PXA-1, PXA-2, and PXA-3 are defined on the
substrate SUB. Then, the first light emitting unit EU1 is
formed over the non-light emitting region NPXA and the
first to third light emitting regions PXA-1, PXA-2 and
PXA-3. The method of forming the first light emitting umt
EU1 may adopt a general method known in the art without
limitation. The outermost layer of the first light emitting unt
EU1 is formed over the non-light emitting region NPXA and
the first to third light emitting regions PXA-1, PXA-2, and
PXA-3. For convenience of explanation, it is illustrated that
the first light emitting unit EU1 is formed as a common
layer. However, the first light emitting layer EML1 (see, e.g,,
FIG. 3), the second light emitting layer EML2 (see, e.g.,
FIG. 3), and the fifth light emitting layer EMLS5 (see, e.g,,
FIG. 3) may be formed only at the corresponding position of
the opening OH.

[0140] Next, referring to FIG. 10, an n-type charge gen-
eration layer n-CGL is formed on the first light emitting unit
EU1. The n-type charge generation layer n-CGL is a layer
that is formed over the non-light emitting region NPXA and
the first to third light emitting regions PXA-1, PXA-2, and
PXA-3.

[0141] Next, referring to FIG. 11, a p-type charge genera-
tion layer p-CGL is formed on the n-type charge generation
layer n-CGL. The p-type charge generation layer p-CGL
may be formed using a first mask FMM1 having a plurality
of openings OP1, OP2 and OP3. The first mask FMM1 may
be, for example, a fine metal mask.

[0142] The first opening OP1 corresponding to the first
light emitting region PXA-1, the second opening OP2 cor-
responding to the second light emitting region PXA-2, and
the third opening OP3 corresponding to the third opening
PXA-3 are defined in the first mask FMMI1. The p-type
charge generation layer p-CGL is patterned and formed only
in regions corresponding to the first to third openings OP1,
OP2, and OP3. Specifically, the first p-type charge genera-
tion layer p-CGL1 is formed only in the region correspond-
ing to the first opening OP1. The second p-type charge
generation layer p-CGL2 is formed only in the region
corresponding to the second opening OP2. The third p-type
charge generation layer p-CGL3 is formed only in the region
corresponding to the third opening OP3.

[0143] That is, the forming of the charge generation unit
CGLU includes forming the n-type charge generation layer
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n-CGL to be performed without using a mask, and forming
the p-type charge generation layer p-CGL to be performed
using the first mask FMM1.

[0144] FIG. 12 is an equivalent circuit diagram of a pixel
according to some example embodiments of the inventive
concept. FIG. 13 is a cross-sectional view of a display panel
according to some example embodiments of the inventive
concept.

[0145] FIG. 12 shows a scan line GL, a data line DL, a
power supply line PL, and a pixel PX connected thereto. On
the other hand, the configuration of the pixel PX is not
limited to that shown in FIG. 12 but may be modified and
implemented.

[0146] The pixel PX includes a first transistor T1 (or a
switching transistor), a second transistor T2 (or a driving
transistor), and a capacitor Cst as a pixel driving circuit for
driving the organic electroluminescence element OEL. The
first power source voltage ELVDD is supplied to the second
transistor T2 and the second power source voltage ELVSS is
supplied to the organic electroluminescence element OEL.
The second voltage ELVSS may have a lower level than the
first voltage ELVDD. The organic electroluminescence
device OEL includes the first electrode EL1 (see, e.g., FIG.
2), the first light emitting unit EU1 (see, e.g., FIG. 2), the
charge generation unit CGLU (see, e.g., FIG. 2), the second
light emitting unit EU2 (see, e.g., FIG. 2), and the second
electrode EL2 (see, e.g., FIG. 2).

[0147] The first transistor T1 outputs a data signal applied
to the data line DL in response to a scan signal applied to the
scan line GL. The capacitor Cst charges a voltage corre-
sponding to a data signal received from the first transistor
T1. The second transistor T2 is connected to the organic
electroluminescence element OEL. The second transistor T2
controls a driving current flowing through the organic elec-
troluminescence element OEL in correspondence to a charge
amount stored in the capacitor Cst.

[0148] The equivalent circuit is only an embodiment and
is not limited thereto. The pixel PX may further include a
plurality of transistors, and may include a larger number of
capacitors. The organic electroluminescence element OEL
may be connected between the power supply line PL and the
second transistor T2.

[0149] FIG. 13 is a partial cross-sectional view of an
organic electroluminescence display panel DP in an embodi-
ment corresponding to the equivalent circuit shown in FIG.
12. The organic electroluminescence display panel DP
includes a substrate SUB including a circuit layer DP-CL, an
insulating layer IL located on the substrate SUB, a first
electrode EL1 and a pixel defining layer PDL located on the
insulating layer IL. In FIG. 13, for convenience of expla-
nation, components arranged on the first electrode EL1 are
omitted and shown.

[0150] The circuit layer DP-CL is located on the base layer
BL, and may include a buffer film BFL which is an inorganic
film. The buffer film BFL may prevent diffusion of impuri-
ties to the first and second transistors T1 and T2. The buffer
film BFL may be formed of silicon nitride (SiNx), silicon
oxide (Si0x), silicon oxynitride (SiOxNy), or the like. On
the other hand, the buffer film BFL may be omitted depend-
ing on the material and the process conditions of the base
layer BL.

[0151] A semiconductor pattern SP1 (hereinafter referred
to as a first semiconductor pattern) of the first transistor T1
and a semiconductor pattern SP2 (hereinafter referred to as
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a second semiconductor pattern) of the second transistor T2
may be located on the buffer film BFL. The first semicon-
ductor pattern SP1 and the second semiconductor pattern
SP2 may be selected from amorphous silicon, poly silicon,
or a metal oxide semiconductor.

[0152] A first intermediate inorganic film 10 may be
located on the first semiconductor pattern SP1 and the
second semiconductor pattern SP2. A control electrode GE1
(hereinafter referred to as a first control electrode) of the first
transistor T1 and a control electrode GE2 (hereinafter
referred to as a second control electrode) of the second
transistor T2 may be located on the first intermediate inor-
ganic film 10. The first control electrode GE1 and the second
control electrode GE2 may be manufactured by the same
photolithography process as the scan lines GL.

[0153] The second intermediate inorganic film 20 cover-
ing the first control electrode GE1 and the second control
electrode GE2 may be located on the first intermediate
inorganic film 10. An input electrode DE1 (hereinafter
referred to as a first input electrode) and an output electrode
SE1 (hereinafter referred to as a first output electrode) of the
first transistor T1 and an input electrode DE2 (hereinafter
referred to as a second input electrode) and an output
electrode SE2 (hereinafter referred to as a second output
electrode) of the second transistor T2 may be located on the
second intermediate inorganic film 20.

[0154] The first input electrode DE1 and the first output
electrode SE1 are connected to the first semiconductor
pattern SP1 through the first contact hole CHI and the
second contact hole CH2 penetrating the first intermediate
inorganic film 10 and the second intermediate inorganic film
20. The second input electrode DE2 and the second output
electrode SE2 are electrically connected to the second
semiconductor pattern SP2 through the third contact hole
CH3 and the fourth contact hole CH4 penetrating the first
intermediate inorganic film 10 and the second intermediate
inorganic film 20. On the other hand, according to another
embodiment of the inventive concept, some of the first
transistor T1 and the second transistor T2 may be modified
as a bottom gate structure and implemented.

[0155] An insulating layer IL may be located on the
substrate SUB including the circuit layer DP-CL. An insu-
lating layer 1L covering the first input electrode DE1, the
second input electrode DE2, the first output electrode SE1,
and the second output electrode SE2 may be located on the
second intermediate inorganic film 20. A hole may be
defined in the insulating layer IL. In addition, the insulating
layer IL. may provide a flat surface to the circuit layer DP-CL
at portions other than the holes. The insulating layer IL may
be an organic film. For example, the insulating layer II. may
be formed including polyimide or the like. The hole defined
in the insulating layer IL may be a via hole penetrating an
insulating layer. The first electrode EL1 and the pixel
defining layer PDL may be located on the insulating layer
1L, and a light emitting region PXA may be defined by a
pixel defining layer PDL. One pixel PX (see FIG. 12) may
be located in one light emitting region PXA, but is not
limited thereto.

[0156] Referring again to FIGS. 2 to 8, an organic elec-
troluminescence display panel (DP) according to some
example embodiments will be described in more detail.
[0157] The organic electroluminescence display panel DP
includes a first electrode EL1, a first light emitting unit EU1,
a charge generation unit CGLU, a second light emitting umt
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EU2, and a second electrode EL2. A first light emitting
region PXA-1, a second light emitting region PXA-2, and a
third light emitting region PXA-3, which are spaced apart
from each other, are defined on the substrate SUB.

[0158] A first electrode EL1 is located on the substrate
SUB. The first electrode EL1 includes first sub-electrode
EL1-1 arranged corresponding to the first light emitting
region PXA-1, a second sub-electrode EL1-2 arranged cor-
responding to the second light emitting region PXA-2, and
a third sub-electrode EL1-3 located corresponding to the
third light emitting region PXA-3.

[0159] A first light emitting unit EU1 is located on the first
electrode EL1. The first light emitting unit EU1 includes a
first sub-light emitting layer EML1 arranged corresponding
to the first light emitting region PXA-1, a second sub-light
emitting layer EML2 arranged corresponding to the second
light emitting region PXA-2, and a third sub-light emitting
layer EML5 arranged corresponding to the third light emit-
ting region PXA-3.

[0160] A charge generation unit CGLU is located on the
first light emitting unit EU1. The charge generation unit
CGLU includes an n-type charge generation layer n-CGL
commonly located in the first light emitting region PXA-1,
the second light emitting region PXA-2, and the third light
emitting region PXA-3. The n-type charge generation layer
n-CGL is also arranged in a non-light emitting region
NPXA. The charge generation unit CGLU is located on the
n-type charge generation layer n-CGL and includes a p-type
charge generation layer p-CGL including a first p-type
charge generation layer p-CGL1 arranged corresponding to
the first light emitting region PXA-1, a second p-type charge
generation layer p-CGL2 arranged corresponding to the
second light emitting region PXA-2, and a third p-type
charge generation layer p-CGL3 arranged corresponding to
the third light emitting region PXA-3.

[0161] A second light emitting unit EU2 is located on the
charge generation unit CGLU. The second light emitting
unit EU2 includes a fourth sub-light emitting layer EML3
arranged corresponding to the first light emitting region
PXA-1, a fifth sub-light emitting layer EML4 arranged
corresponding to the second light emitting region PXA-2,
and a sixth sub-light emitting layer EML6 arranged corre-
sponding to the third light emitting region PXA-3.

[0162] Unless otherwise noted, a detailed description of
the first electrode EL1, the first light emitting unit EU1, the
charge generation unit CGLU, the second light emitting unit
EU2, and the second electrode EL2 is omitted because the
above description is applied identically.

[0163] The description of the first light emitting layer
EML1 may be identically applied to the first sub-light
emitting layer EML1. The description of the second light
emitting layer EML2 may be identically applied to the
second sub-light emitting layer EML2. The description of
the fifth light emitting layer EML5 may be identically
applied to the third sub-light emitting layer EMLS. In
addition, the description of the third light emitting layer
EML3 may be identically applied to the fourth sub-light
emitting layer EML3. The description of the fourth light
emitting layer EMIL4 may be identically applied to the fifth
sub-light emitting layer EMI4. The description of the sixth
light emitting layer EML6 may be identically applied to the
sixth sub-light emitting layer EML6. For example, each of
the first sub-light emitting layer EML1 and the fourth
sub-light emitting layer EML3 is a red light emitting layer.
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Bach of the second sub-light emitting layer EML2 and the
sub-fifth light emitting layer EML4 is a green light emitting
layer. Each of the third sub-light emitting layer EMIL5 and
the sixth sub-light emitting layer EML6 may be a blue light
emitting layer.

[0164] An organic electroluminescence display DD (see,
e.g., FIG. 1) according to some example embodiments of the
inventive concept includes two light emitting units EU1 and
EU2 and a charge generation unit CGLU located between
the two light emitting units EU1 and EU2. The two light
emitting units EU1 and EU2 are stacked in the thickness
direction DR3. As a result, the organic electroluminescence
display DD has excellent efficiency compared to an organic
electroluminescence display device including only one light
emitting unit and may have a relatively longer life span. In
addition, the organic electroluminescence display DD (see
FIG. 1) according to some example embodiments of the
inventive concept may also have excellent in heat resistance.

[0165] According to the high resolution requirement of the
display device, as more masking processes including open-
ing are added, the effect of lower process yield is increasing.
The organic electroluminescence display device DD (see,
e.g., FIG. 1) according to an embodiment of the inventive
concept includes an n-type charge generation layer n-CGL
arranged as a common layer without distinguishing light
emitting regions, and a charge generation unit CGLU includ-
ing a p-type charge generation layer p-CGL arranged as a
pattern layer in correspondence to each light emitting
region. In other words, it includes an n-type charge genera-
tion layer n-CGL arranged without using a mask and a
p-type charge generation layer p-CGL arranged using a
mask. As a result, the processing and manufacturing effi-
ciency may be superior to that of an organic electrolumi-
nescence display device in which both the n-type charge
generation layer and the p-type charge generation layer are
arranged as pattern layers.

[0166] On the other hand, when the n-type charge genera-
tion layer and the p-type charge generation layer are all
arranged as common layers, the amount of leakage current
generated due to the charge flowing in the longitudinal
direction is increased. Leakage current may mean that the
charge flows into the undesired luminescent region, which
may cause poor color mixing.

[0167] FIG. 14 is a graph showing a change in conduc-
tivity depending on the doping concentration of each of an
n-type charge generation layer and a p-type charge genera-
tion layer.

[0168] Referring to FIG. 14, it may be seen that the p-type
charge generation layer has a greater conductivity difference
depending on the doping concentration than the n-type
charge generation layer. That is, the p-type charge genera-
tion layer is more sensitive to the doping concentration
change than the n-type charge generation layer. Therefore, it
may be predicted that the leakage current is relatively
increased in the case of the p-type charge generation layer in
which the conductivity increases sharply as the doping
concentration increases. Therefore, some example embodi-
ment of the inventive concept may include an organic
electroluminescence display device in which the p-type
charge generation layer, which has a high probability of
causing a color mixture defect due to the flow of charge in
the length direction, is arranged as a pattern layer and the
n-type charge generation layer, which is relatively unlikely
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to generate a leakage current, is arranged as a common layer
to realize excellent process efficiency, high efficiency, and
long life span.

[0169] An organic electroluminescence display device
according to some example embodiments of the inventive
concept may have excellent efficiency and have a relatively
long life span.

[0170] A method of manufacturing an organic electrolu-
minescence display device according to some example
embodiments of the inventive concept may also have a
relatively efficient manufacturing process.

[0171] Although aspects of some example embodiments
of the inventive concept have been described, it is under-
stood that the inventive concept should not be limited to
these example embodiments but various changes and modi-
fications can be made by one ordinary skilled in the art
within the spirit and scope of the inventive concept as
defined in the appended claims and their equivalents.

What is claimed is:

1. An organic electroluminescence display device com-
prising:

a substrate;

a first electrode including a first sub-electrode and a
second sub-electrode spaced apart from each other and
on the substrate;

a first light emitting unit on the first electrode;

a charge generation unit on the first light emitting unit;

a second light emitting unit on the charge generation unit;
and

a second electrode on the second light emitting unit,

wherein the first light emitting unit comprises a first light
emitting layer correspondingly on the first sub-elec-
trode; and a second light emitting layer correspond-
ingly on the second sub-electrode,

wherein the second light emitting unit comprises a third
light emitting layer correspondingly on the first light
emitting layer; and a fourth light emitting layer corre-
spondingly on the second light emitting layer,

wherein the charge generation unit comprises:

an n-type charge generation layer on the first light emit-
ting layer and the second light emitting layer; and

a p-type charge generation layer including a first p-type
charge generation layer on the n-type charge generation
layer and correspondingly on the first light emitting
layer, and

a second p-type charge generation layer correspondingly
on the second light emitting layer.

2. The device of claim 1, wherein

the first light emitting layer and the third light emitting
layer emit light of a same color,

the second light emitting layer and the fourth light emit-
ting layer emit light of a same color, and

the first light emitting layer and the second light emitting
layer emit light of different colors.

3. The device of claim 1, wherein the first p-type charge
generation layer and the second p-type charge generation
layer are spaced apart from each other.

4. The display of claim 1, wherein

the first electrode further comprises a third sub-electrode
spaced apart from the first sub-electrode and the second
sub-electrode,

the first light emitting unit further comprises a fifth light
emitting layer correspondingly on the third sub-elec-
trode,
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the second light emitting unit further comprises a sixth
light emitting layer correspondingly on the fifth light
emitting layer, and

the p-type charge generation layer further comprises a
third p-type charge generation layer correspondingly
on the fifth light emitting layer.

5. The display device of claim 4, wherein the fifth light
emitting layer and the sixth light emitting layer are layers
that emit the same color, and the fifth light emitting layer is
a layer that emits a different color from each of the first light
emitting layer and the second light emitting layer.

6. The device of claim 4, wherein

each of the first light emitting layer and the third light
emitting layer is a red light emitting layer,

each of the second light emitting layer and the fourth light
emitting layer is a green light emitting layer, and

each of the fifth light emitting layer and the sixth light
emitting layer is a blue light emitting layer.

7. The device of claim 4, wherein a thickness of the first
light emitting layer is greater than a thickness of the second
light emitting layer, and the thickness of the second light
emitting layer is greater than a thickness of the fifth light
emitting layer, and

a thickness of the third light emitting layer is greater than
a thickness of the fourth light emitting layer and the
thickness of the fourth light emitting layer is greater
than a thickness of the sixth light emitting layer.

8. The device of claim 6, wherein the fifth light emitting
layer is a layer that emits a first blue light having a first
central wavelength, and the sixth light emitting layer is a
layer that emits a second blue light having a second central
wavelength different from the first central wavelength.

9. The device of claim 1, wherein the charge generation
unit further comprises a buffer layer between the n-type
charge generation layer and the p-type charge generation
layer.

10. The device of claim 1, wherein the n-type charge
generation layer has a step difference and each of the first
p-type charge generation layer and the second p-type charge
generation layer has no step difference.

11. The device of claim 1, wherein

the first light emitting unit further comprises:

a first hole transport region below the first light emitting
layer and the second light emitting layer, and on the
first sub-electrode and the second sub-electrode; and

a first electron transport region on the first light emitting
layer and on the second light emitting layer and below
the charge generation unit,

wherein

the second light emitting unit further comprises:

a second hole transport region below the third light
emitting layer and the fourth light emitting layer, and
on the charge generation unit; and

a second electron transport region on the third light
emitting layer and the fourth light emitting layer, and
below the second electrode.

12. The device of claim 1, wherein the n-type charge
generation layer is doped with an inorganic material, and the
p-type charge generation layer is doped with an organic
material or an inorganic material.

13. The device of claim 12, wherein the p-type charge
generation layer is doped with a metal halide.
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14. The device of claim 1, wherein a thickness of the first
p-type charge generation layer and a thickness of the second
p-type charge generation layer are different from each other.

15. The device of claim 1, wherein

the n-type charge generation layer comprises an n-type
dopant and the p-type charge generation layer com-
prises a p-type dopant,

a doping ratio of the n-type dopant is 1 wt % to 10 wt %,

a doping ratio of the p-type dopant is 2 wt % to 15 wt %,
and

the doping ratios of the p-type dopants in the first p-type
charge generation layer and the second p-type charge
generation layer are different from each other.

16. An organic electroluminescence display device com-

prising:

a substrate where a first light emitting region, a second
light emitting region, and a third light emitting region
spaced apart from each other are defined,

a first electrode including a first sub-electrode on the
substrate and corresponding to the first light emitting
region; a second sub-electrode corresponding to the
second light emitting region; and a third sub-electrode
corresponding to the third light emitting region;

a first light emitting unit including a first sub-light emit-
ting layer on the first electrode and corresponding to the
first light emitting region; a second sub-light emitting
layer corresponding to the second light emitting region;
and a third sub-light emitting layer corresponding to the
third light emitting region,

a charge generation unit on the first light emitting unit;

a second light emitting unit including a fourth sub-light
emitting layer corresponding to the first light emitting
region,; a fifth sub-light emitting layer corresponding to
the second light emitting region; and a sixth sub-light
emitting layer corresponding to the third light emitting
region, and the second light emitting unit is on the
charge generation unit; and

a second electrode on the second light emitting unit,

wherein the charge generation unit comprises:

an n-type charge generation layer commonly on the first
light emitting region, the second light emitting region,
and the third light emitting region; and

a p-type charge generation layer including a first p-type
charge generation layer disposed corresponding to the
first light emitting region; a second p-type charge
generation layer corresponding to the second light
emitting region; and a third p-type charge generation
layer corresponding to the third light emitting region,
and the p-type charge generation layer is on the n-type
charge generation layer.
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17. The device of claim 16, wherein the first p-type charge
generation layer, the second p-type charge generation layer,
and the third p-type charge generation layer are spaced apart
from each other.
18. The device of c¢laim 16, wherein
each of the first sub-light emitting layer and the fourth
sub-light emitting layer is a red light emitting layer,

each of the second sub-light emitting layer and the fifth
sub-light emitting layer is a green light emitting layer,
and

each of the third sub-light emitting layer and the sixth

sub-light emitting layer is a blue light emitting layer.

19. The device of claim 16, wherein a thickness of the first
sub-light emitting layer is greater than a thickness of the
second sub-light emitting layer, and the thickness of the
second sub-light emitting layer is greater than a thickness of
the third light emitting layer, and

a thickness of the fourth sub-light emitting layer is greater

than a thickness of the fifth sub-light emitting layer, and
the thickness of the fifth sub-light emitting layer is
greater than a thickness of the sixth sub-light emitting
layer.

20. The device of claim 16, wherein the charge generation
unit further comprises a buffer layer disposed between the
n-type charge generation layer and the p-type charge gen-
eration layer.

21. The device of claim 16, wherein the n-type charge
generation layer has a step difference, and

each of the first p-type charge generation layer, the second

p-type charge generation layer, and the third p-type
charge generation layer has no step difference.

22. The device of claim 16, wherein the n-type charge
generation layer is doped with an inorganic material, and the
p-type charge generation layer is doped with an organic
material.

23. The device of claim 16, wherein a thickness of the first
p-type charge generation layer, a thickness of the second
p-type charge generation layer, and a thickness of the third
p-type charge generation layer are different from each other.

24, The device of claim 16, wherein

the n-type charge generation layer comprises an n-type

dopant and the p-type charge generation layer com-
prises a p-type dopant,

a doping ratio of the n-type dopant is 1 wt % to 10 wt %,

a doping ratio of the p-type dopant is 2 wt % to 15 wt %,

and

the doping ratios of the p-type dopants in the first p-type

charge generation layer, the second p-type charge gen-
eration layer, and the third p-type charge generation
layer are different from each other.
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