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(57) ABSTRACT

An organic light emitting display includes a red light emitting
layer, a green light emitting layer and a blue light emitting
layer formed between first and second electrodes, a hole-
transporting layer formed between the first electrode and each
of the red, the green and the blue light emitting layers, and an
electron-transporting layer formed between the second elec-
trode and each of the red, the green and the blue light emitting
layers, wherein at least one light emitting layer of the red, the
green and the blue light emitting layers includes a first light
emitting layer including a light emitting host and a light
emitting dopant, and a second light emitting layer which is
formed between the first light emitting layer and at least one
of the electron-transporting layer and the hole-transporting

HOIL 27/32 (2006.01) layer, and includes the light emitting dopant.
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ORGANIC LIGHT EMITTING DISPLAY

[0001] This application claims the benefit of Korean Patent
Application No. 10-2012-0138330, filed on Nov. 30, 2012,
which is hereby incorporated by reference as if fully set forth
herein.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to an organic light
emitting display with improved viewing angle and lifespan.

[0004] 2. Discussion of the Related Art

[0005] Therecentadvent of information-dependent agehas
brought about rapid development in the display field that
visually displays electrical information signals. In this regard,
avariety of flat panel displays having superior properties such
as slimness, low weight and low power consumption have
been developed.

[0006] Examples of flat panel displays include liquid crys-
tal displays (LCDs), plasma display panels (PDPs), field
emission displays (FEDs), organic light emitting displays
(OLED:s), and the like.

[0007] Inparticular, an organic light emitting display spon-
taneously emits light, which has the advantages of rapid
response speed, superior luminous efficacy, excellent bright-
ness and wide viewing angle, as compared to other flat panel
displays. Such an organic light emitting display includes an
anode and a cathode which face each other such that a light
emitting layer is interposed therebetween. Holes injected
from the anode recombine with electrons injected from the
cathode in the light emitting layer to form electron-hole pairs,
i.e., excitons. Upon an exciton’s transition to a ground state,
energy is released. Based on this energy, the organic light
emitting display emits light. The light emitting layer of con-
ventional organic light emitting displays is formed by co-
depositing a host with a dopant. However, when a doping
concentration is not uniform in the light emitting layer com-
posed of the host and the dopant, an undoped host causes light
emission, thus disadvantageously deteriorating viewing
angle and lifespan. Specifically, as shown in FIG. 1, in a case
in which the viewing angle is zero degrees, when the light
emitting layer is uniformly doped, it has one luminescent
peak. On the other hand, when the light emitting layer is
non-uniformly doped, it has two luminescent peaks. Accord-
ingly, when the light emitting layer is non-uniformly doped,
in the case in which the viewing angle is zero degrees, colors
corresponding to the two luminescent peaks appear to be
mixed and color reliability according to viewing angle is
disadvantageously deteriorated.

SUMMARY OF THE INVENTION

[0008] Accordingly, the present invention is directed to an
organic light emitting display that substantially obviates one
or more problems due to limitations and disadvantages of the
related art.

[0009] An object of the present invention is to provide an
organic light emitting display to improve color reliability
according to viewing angle and lifespan.

[0010] Additional advantages, objects, and features of the
invention will be set forth in part in the description which
follows and in part will become apparent to those having
ordinary skill in the art upon examination of the following or
may be learned from practice of the invention. The objectives
and other advantages of the invention may be realized and
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attained by the structure particularly pointed outin the written
description and claims hereof as well as the appended draw-
ings.

[0011] To achieve theseobjects and other advantages and in
accordance with the purpose of the invention, as embodied
and broadly described herein, an organic light emitting dis-
play includes first and second electrodes facing each other on
a substrate, a red light emitting layer, a green light emitting
layer and a blue light emitting layer formed between the first
and second electrodes, a hole-transporting layer formed
between each of the red light emitting layer, the green light
emitting layer and the blue light emitting layer, and the first
electrode, and an electron-transporting layer formed between
each of the red light emitting layer, the green light emitting
layer and the blue light emitting layer, and the second elec-
trode, wherein at least one light emitting layer of the red light
emitting layer, the green light emitting layer and the blue light
emitting layer includes a first light emitting layer including a
light emitting host and a light emitting dopant, and a second
light emitting layer which is formed between at least one of
the electron-transporting layer and the hole-transporting
layer, and the first light emitting layer, and includes the light
emitting dopant.

[0012] The second light emitting layer may be formed to
have a thickness of 0.5 A to 10 A.

[0013] The second light emitting layer may be formed of a
pure organic substance or a metal complex.

[0014] The light emitting dopants of the first and second
light emitting layers may include the same phosphorescent or
fluorescent dopants, and the light emitting host of the first
light emitting layer may include a phosphorescent or fluores-
cent host.

[0015] The red and blue light emitting layers may include
the first light emitting layer which includes the light emitting
host and the light emitting dopant, and a second light emitting
layer which is formed between each of the electron-transport-
ing layer and the hole-transporting layer, and the first light
emitting layer, and includes the light emitting dopant, and the
green light emitting layer may include the light emitting host
and the light emitting dopant.

[0016] Each of the red, green and blue light emitting layers
may include the first light emitting layer which includes the
light emitting host and the light emitting dopant, and the
second light emitting layer which is formed between each of
the electron-transporting layer and the hole-transporting
layer, and the first light emitting layer, and includes the light
emitting dopant.

[0017] Thesecond electrode may have a monolayer or mul-
tilayer structure, each layer may be formed of a metal, an
inorganic substance, a mixture of two metals, a mixture of a
metal and an inorganic substance, or a combination thereof, a
ratio of the metal and the inorganic substance may be 10:1 to
1:10, when each layer is formed of the mixture of the metal
and the inorganic substance, a ratio between the two metals
may be 10:1 to 1:10, when each layer is formed of the mixture
of the two metals, the metal may be Ag, Mg, Yb, Li or Ca, and
the inorganic substance may be LiO,, CaO, LiF or MgF..
[0018] The second electrode may have a transmissivity of
30 to 60% in a wavelength range of 430 nm, of 20 to 50% in
a wavelength range of 550 nm, and of 15 to 40% in a wave-
length range of 650 nm, the second electrode may have a
thickness of 100 to 400 A and a sheet resistance of 40Q/] or
less, and the second electrode may have a work function less
than3to 5.3 eV.
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[0019] The organic light emitting display may further
include a front sealing layer including one or more organic
layers and one or more inorganic layers alternately and
repeatedly formed on the second electrode.

[0020] Itistobeunderstood that both the foregoing general
description and the following detailed description of the
present invention are exemplary and explanatory and are
intended to provide further explanation of the invention as
claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] The accompanying drawings, which are included to
provide a further understanding of the invention and are
incorporated in and constitute a part of this application, illus-
trate embodiment(s) of the invention and simultaneously with
the description serve to explain the principle of the invention.
In the drawings:

[0022] FIG.1is a graph showing current density of a con-
ventional organic light emitting display as a function of wave-
length;

[0023] FIG. 2 is a sectional view illustrating an organic
light emitting display according to one embodiment of the
present invention;

[0024] FIG. 3 is a graph showing current density of an
organic light emitting display according to one embodiment
of the present invention as a function of wavelength;

[0025] FIG. 4 is a sectional view illustrating an organic
light emitting display according to another embodiment of
the present invention;

[0026] FIGS. 5A and 5B show lifespans of organic light
emitting displays according to Examples of the present inven-
tion and Comparative Examples: and

[0027] FIG. 6 shows viewing angles of Example 1 accord-
ing to the present invention and Comparative Example 1.

DETAILED DESCRIPTION OF THE INVENTION

[0028] Reference will now be made in detail to the pre-
ferred embodiments of the present invention, examples of
which are illustrated in the accompanying drawings. Wher-
ever possible, the same reference numbers will be used
throughout the drawings to refer to the same or like parts.
[0029] FIG. 2 is a sectional view illustrating an organic
light emitting display according to one embodiment of the
present invention.

[0030] The organic light emitting display shown in FIG. 2
includes red, green and blue light emitting cells formed on a
substrate 101.

[0031] Each of the red, green and blue light emitting cells
further includes a first electrode 102, a hole injection layer
112, a hole-transporting layer 114, a light emitting layer 110,
an electron-transporting layer 116, a second electrode 104
and a front sealing layer 120 formed on the substrate 101 in
this order. In addition, each of the red and green light emitting
cells further includes a second hole-transporting layer 118
formed between the hole-transporting layer 114 and the light
emitting layer 110.

[0032] At least one of the first and second electrodes 102
and 104 is formed of a transparent electrode. When the first
electrode 102 is a transparent electrode and the second elec-
trode 104 is a non-transparent electrode, the organic light
emitting display has a rear-surface light emission structure in
which light is emitted downward. When the second electrode
104 is a transparent electrode and the first electrode 102 is a
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non-transparent electrode, the organic light emitting display
has a front-surface light emission structure in which light is
emitted upward. When both the first and second electrodes
102 and 104 are transparent electrodes, the organic light
emitting display has a double-surface light emission structure
in which light is emitted upward and downward. In the
present invention, an example in which the first electrode 102
is formed of a transparent electrode as an anode and the
second electrode 104 is formed of a non-transparent electrode
as a cathode will be described.

[0033] The first electrode 102 is formed as a transparent
electrode using indium tin oxide (hereinafter referred to as
ITO), indium zinc oxide (hereinafter referred to as [ZO) or the
like.

[0034] The second electrode 104 has a monolayer or mul-
tilayer structure and respective layers constituting the second
electrode 104 are formed of a metal, an inorganic substance,
a mixture of a metal and a metal, a mixture of a metal and an
inorganic substance, or a combination thereof. When each
layer is formed of a mixture of a metal and an inorganic
substance, a ratio therebetween is 10:1to 1:10, and when each
layer is formed of a mixture of a metal and a metal, a ratio
therebetween is 10:1 to 1:10. The metal constituting the sec-
ond electrode 104 is Ag, Mg, Yb, Li or Ca, and the inorganic
substance is formed of Li,O, CaO, LiF or MgF,, aiding
electron movement and enabling more electrons to be trans-
ported into the light emitting layer 110.

[0035] The second electrode 104 has a thickness of 100 to
400 A, a sheet resistance of 40/ or less and a work func-
tion of less than 3 to 5.3 V. In addition, the second electrode
104 has a transmissivity of 30 to 60% in a wavelength range
0f430 nm, of 20 to 50% in a wavelength range of 550 nm, and
of 15 to 40% in a wavelength range of 650 nm.

[0036] Theholeinjection layer 112 supplies holes from the
first electrode 102 to the first and second hole-transporting
layers 114 and 118. The first and second hole-transporting
layers 114 and 118 supply holes from the hole injection layer
112 to the light emitting layer 110 of the respective light
emitting cells. The second hole-transporting layer 118 is not
formed in the blue light emitting cell and is formed to be
thicker in the red light emitting cell than in the green light
emitting cell. By controlling the thickness of the second hole-
transporting layer 118 in each light emitting cell and inducing
constructive interference of emitted light, vertical luminous
efficacy in each light emitting cell can be optimized.

[0037] The electron-transporting layer 116 supplies elec-
trons from the second electrode 104 to the light emitting layer
110 of each light emitting cell.

[0038] In each of the red (R), green (G) and blue (B) light
emitting layers 110, holes are supplied through the first and
second hole-transporting layers 114 and 118 recombine with
electrons supplied through the electron-transporting layer
116, thus causing light emission.

[0039] Specifically, each of the red (R), green (G) and blue
(B) light emitting layers 110 includes a first light emitting
layer 110a and second light emitting layers 1105 formed
between the first light emitting layer 110a and the hole-
transporting layers 114 and 118, and between the first light
emitting layer 110q and the electron-transporting layer 116.
[0040] Regarding the first light emitting layer 110a, the
thickness decreases in an order of the red (R) light emitting
layer 110, the green (G) light emitting layer 110 and the blue
(B) light emitting layer 110. That is, by controlling the thick-
ness of the second hole-transporting layer 118 in each light
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emitting cell and inducing constructive interference of emit-
ted light, vertical luminous efficacy in each light emitting cell
can be optimized.

[0041] The first light emitting layer 1104 is formed of a
light emitting host of a corresponding color and a light emit-
ting dopant thereof (for example, a pure organic substance or
metal complex), and the second light emitting layer 1105 is
formed of a light emitting dopant which is the same as the first
light emitting layer 1104 in order to inhibit light emission of
the host, based on light emission of the dopant.

[0042] For example, the first light emitting layers 110a of
the respective red (R) and green (G) light emitting layers 110
are formed of an identical host. That is, the host of the first
light emitting layer 110a of the red (R) and green (G) light
emitting layers 110 is formed of a phosphorescent host, for
example, a Be complex such as BeBq,, CBP, BCP, CDBP,
TAZ, mCP or BAlqs, represented by Formula 1 below.

[Formula 1]

O
3o

\

N—N
TAZ
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-continued

[0043] The light emitting dopant of the first light emitting
layer 110q of the red (R) light emitting layer 110 is formed of
an Ir complex-based material represented by Formula 2 as a
phosphorescent dopant and the light emitting dopant of the
first light emitting layer 110a of the green (G) light emitting
layer 110 is formed of an Ir complex-based material repre-
sented by Formula 3 as a phosphorescent dopant.

[Formula 2]

L —

absn,lr(acac)
(602 nm)
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-continued
- _ [Formula 3]
O N,
P O—
A4
PV A
X

bo,Ir(acac)

(525 nm)

[0044] The first light emitting layer 110a of the blue (B)
light emitting layer 110 is formed of a light emitting host
represented by Formula 4 and a light emitting dopant repre-
sented by Formula 5.

[Formula 4]

W ‘ ‘ ‘

DNA/MADN/TBADN

Perylene

[Formula 5]

[0045] Thelight emitting host and the light emitting dopant
contained in the red (R) and green (G) light emitting layers
110 are not limited to the materials represented by the formu-
las described above, and various derivatives and phosphores-
cent or fluorescent materials with various structures may be
used.

[0046] The second light emitting layer 1105 of the red (R)
light emitting layer 110 is formed to a thickness of about 0.5
A to about 10 A using only a red dopant. The second light
emitting layer 1105 of the red (R) light emitting layer 110 is
formed of the same dopant as the first light emitting layer
110q of the red (R) light emitting layer 110.

[0047] The second light emitting layer 1105 of the green
(G) light emitting layer 110 is formed to a thickness of about
0.5 A to about 10 A using only a green dopant. The second
light emitting layer 1105 of the green (G) light emitting layer
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110 is formed of the same dopant as the first light emitting
layer 110a of the green (G) light emitting layer 110.

[0048] The second light emitting layer 1106 of the blue (B)
light emitting layer 110 is formed to a thickness of about 0.5
A to about 10 A using only a blue dopant. The second light
emitting layer 1106 of the blue (B) light emitting layer 110 is
formed of the same dopant as the first light emitting layer
1104 of the blue (B) light emitting layer 110.

[0049] The second light emitting layer 1105 is formed of
only alight emitting dopant of a corresponding color and thus
serves as an area in which excitons formed by recombination
between electrons from the electron-transporting layer 116
and holes from the hole-transporting layers 114 and 118
through HOMO and LUMO levels of respective light emit-
ting dopants are accumulated. The excitons accumulated in
the second light emitting layer 1104 substantially simulta-
neously decay, when a density thereof reaches an appropriate
level, thus emitting light corresponding to the light emission
of the dopant and thereby improve luminous efficacy. That is,
as shown in FIG. 3, as in the case in which the red light
emitting layer is uniformly doped, when the viewing angle is
zero degrees, the red light emitting layer has one luminescent
peak and deterioration in color reliability according to view-
ing angle can be inhibited, and light emission of dopant
through the second light emitting layer 1105 inhibits light
emission of the dopant and thus improves lifespan.

[0050] The front sealing layer 120 functions to block per-
meation of exterior moisture or oxygen and thereby improves
reliability. For this purpose, the front sealing layer 120 has a
structure including one or more organic layers and one or
more inorganic layers repeatedly and alternately formed. The
inorganic layer is formed of at least one of aluminum oxide
(AL O,), silicon oxide (SiO,), SiN,, SiON and LiF in order to
primarily block permeation of exterior moisture or oxygen.
The organic layer secondarily blocks permeation of exterior
moisture or oxygen. In addition, the organic layer functions to
offset stress between respective layers generated by bending
of the organic light emitting display and reinforce evenness.
Such an organic layer is formed of an acryl resin, an epoxy
resin, or a polymer such as polyimide or polyethylene.

[0051] Meanwhile, an example in which each of the red
(R), green (G) and blue (B) light emitting layers 110 is formed
of the first and second light emitting layers 110a and 1105 is
described, but as shown in FIG. 4, except the green (G) light
emitting layer 110, the red (R) and blue (B) light emitting
layers 110 may include the first and second light emitting
layers 110a and 1105. That is, since the sensitivity to green
realized by the green (G) light emitting layer 110 is lower than
those of other colors, green is clearly not seen by the naked
eye, although a color shift of green is generated. Accordingly,
as shown in FIG. 4, although the green (G) light emitting layer
110 is formed of a monolayer composed of a host and a
dopant, and the red (R) and blue (G) light emitting layers 110
are formed as the first and second light emitting layers 110,
the same effects as the structure shown in FIG. 2 can be
obtained.

[0052] In addition, an example in which the second light
emitting layer 1105 is formed between the electron-transport-
ing layer 116 and the first light emitting layer 110q, and
between the hole-transporting layers 114 and 118, and the
first light emitting layer 110a¢ has been described, but the
second light emitting layer 1105 may be formed between the
electron-transporting layer 116 and the first light emitting
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layer 110a, or between the hole-transporting layers 114 and
118, and the first light emitting layer 1104, according to the
exciton formation area.

[0053] FIGS. 5A and 5B show lifespans of Examples
according to the present invention and Comparative
Examples.

[0054] Comparative Example 1 in FIGS. 5A and 5B has a
structure including a red light emitting layer not including a
second light emitting layer and being composed of a host and
a dopant (substrate/first electrode/hole injection layer/red
light emitting layer/electron-transporting layer/electron
injection layer/second electrode). Comparative Example 2
has a structure including a blue light emitting layer that does
notinclude a second light emitting layer and being composed
of ahost and a dopant (substrate/first electrode/hole injection
layer/blue light emitting layer/electron-transporting layer/
electron injection layer/second electrode). Example 1 has a
structure including a red light emitting layer including a first
light emitting layer (host+dopant) and second light emitting
layers (red dopant composed of an Ir complex having a thick-
ness of 2 to 3 A) disposed at both sides of the first light
emitting layer (substrate/first electrode/hole injection layer/
second red light emitting layer/first red light emitting layer/
second red light emitting layer/electron-transporting layer/
electron injection layer/second electrode). Example 2 has a
structure including a blue light emitting layer including a first
light emitting layer (host+dopant) and second light emitting
layers (blue dopant having a thickness of 1 to 2 A and being
composed of a perylene derivative) disposed at both sides of
the first light emitting layer (substrate/first electrode/hole
injection layer/second blue light emitting layer/first blue light
emitting layer/second blue light emitting layer/electron-
transporting layer/electron injection layer/second electrode).
[0055] As shown in FIGS. 5A and 5B, Examples 1 and 2
including a second light emitting layer 1105 composed of
only a dopant between each of the hole-transporting layers
114 and 118, and the electron-transporting layer 116, and the
first light emitting layer 110 have improved lifespan, as com-
pared to Comparative Examples 1 and 2 including a light
emitting layer in which a host and a dopant are non-uniformly
doped.

[0056] FIG. 6 shows the output intensity as a function of
viewing angle of Example 1 according to the present inven-
tion and Comparative Example 1.

[0057] FIG. 6illustrates the output intensity over a range of
angles, from 0° (which is seen directly in front of the display)
to 15°,30°,45° and 60°, which are gradually further inclined.
Example 1 exhibits little variation in sensitivity to red in
accordance with variation in viewing angle, while Compara-
tive Example 1 exhibits great variation in sensitivity to red in
accordance with variation in viewing angle. In addition,
Example 1 of the present invention exhibits considerably
great improvement in viewing angle, when seen at a viewing
angle of 30 degrees or higher, as compared to Comparative
Example 1.

[0058] The organic light emitting display according to the
present invention includes a light emitting layer including a
first light emitting layer which includes a light emitting host
and a light emitting dopant, and a second light emitting layer
which is interposed between each of an electron transporting
layer and a hole transporting layer, and the first light emitting
layer and includes only a light emitting dopant. As a result, the
organic light emitting display can improve color reliability
according to viewing angle and lifespan.
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[0059] 1t will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention without departing from the spiritor scope of
the inventions. Thus, it is intended that the present invention
covers the modifications and variations of this invention pro-
vided they come within the scope of the appended claims and
their equivalents.

What is claimed is:

1. An organic light emitting display comprising:

first and second electrodes facing each other on a substrate;

ared light emitting layer, a green light emitting layer and a
blue light emitting layer formed between the first and
second electrodes;

a hole-transporting layer formed between the first elec-
trode and each of the red light emitting layer, the green
light emitting layer and the blue light emitting layer; and

an electron-transporting layer formed between the second
electrode and each of the red light emitting layer, the
green light emitting layer and the blue light emitting
layer,

wherein at least one light emitting layer of the red light
emitting layer, the green light emitting layer and the blue
light emitting layer comprises:

a first light emitting layer comprising a light emitting host
and a light emitting dopant; and

a second light emitting layer which is formed between the
first light emitting layer and at least one of the electron-
transporting layer and the hole-transporting layer, and
comprises the light emitting dopant.

2. The organic light emitting display according to claim 1,
wherein the second light emitting layer is formed to have a
thickness of 0.5 A to 10 A.

3. The organic light emitting display according to claim 1,
wherein the second light emitting layer is formed of a pure
organic substance or a metal complex.

4. The organic light emitting display according to claim 1,
wherein the light emitting dopants of the first and second light
emitting layers comprise a same phosphorescent or fluores-
cent dopant, and the light emitting host of the first light
emitting layer comprises a phosphorescent or fluorescent
host.

5. The organic light emitting display according to claim 1,
wherein the red and blue light emitting layers comprise:

the first light emitting layer comprising the light emitting
host and the light emitting dopant; and

asecond light emitting layer which is formed between each
of the electron-transporting layer and the hole-transport-
ing layer, and the first light emitting layer, and comprises
the light emitting dopant, and

the green light emitting layer comprises the light emitting
host and the light emitting dopant.

6. The organic light emitting display according to claim 1,
wherein each of the red, green and blue light emitting layers
comprises:

the first light emitting layer comprising the light emitting
host and the light emitting dopant; and

the second light emitting layer which is formed between
each of the electron-transporting layer and the hole-
transporting layer, and the first light emitting layer, and
comprises the light emitting dopant.

7. The organic light emitting display according to claim 1,

wherein the second electrode has a monolayer or multilayer
structure, each layer is formed of a metal, an inorganic sub-
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stance, a mixture of two metals, a mixture of a metal and an
inorganic substance, or a combination thereof,

aratio of the metal and the inorganic substance is 10:1 to

1:10, when each layer is formed of the mixture of the
metal and the inorganic substance,

a ratio between the two metals is 10:1 to 1:10, when each

layer is formed of the mixture of the two metals, and
the metal comprises Ag, Mg, Yb, Li or Ca, and the inot-
ganic substance comprises Li0O,, CaO, LiF or MgF,.

8. The organic light emitting display according to claim 7,
wherein the second electrode has a transmissivity of 30 to
60% in a wavelength range of 430 nm, of 20 to 50% in a
wavelength range of 550 nm, and of 15 to 40% in a wave-
length range of 650 nm,

the second electrode has a thickness of 100 to 400 A and a

sheet resistance of 40Q/[] or less, and

the second electrode has a work function less than 3 to 5.3

eVv.

9. The organic light emitting display according to claim 1,
further comprising a front sealing layer including one or more
organic layers and one or more inorganic layers alternately
and repeatedly formed on the second electrode.

* % % k¥

Jun. 5,2014



THMBW(EF)

[ i (S RIR) A ()
e (S IR) A (%)

HAT R E (TR AGE)

FRI& B A

RHA

S EREESE

BEG®)

BNERETBABIORKE  RORKENTRES —AFE =R
LHNEBRKE  EE—SRNLE  RONSE2HFROE
HE, BERXRARRES-SR506 SeNBerkRtys M7
—AZENBTEHE  HOE  RENEOEREFNED L m%mh,%%?Z? ETL T~
KEAEE-RXENE-EKXE  FIRE—EXEEERLIEANE  Miherd 1), {ELECTRODE 2/~
SBHA | PR = % BT REFRE — % KB SFA R FERER S i

FIREREHERNED— 2, HFEDEEHERN,

BNAXE RS

US20140151658A1 K (aH)A
US14/087476 % A
RELTERLAF

LG DISPLAY CO. , LTD.

LG DISPLAY CO. , LTD.

LEE SE HEE
KWON SUN KAP

LEE, SE-HEE
KWON, SUN-KAP

HO1L27/32

1020120138330 2012-11-30 KR

US9905788

Espacenet USPTO

patsnap

2014-06-05

2013-11-22

120~

CPL

11

104 ~—ELECTRODE2| CPL /

ETL  |ELECTRODE2[7

CPL

11§~

A [ 16
—110b
1102 > 1H

ETL

HTL2 1 g

CUETLL 114
HIL ' 1
ELECTRODE 1 T

SUBSTRATE +— 1



https://share-analytics.zhihuiya.com/view/a9496d7e-7df6-4685-b57c-94737610e194
https://worldwide.espacenet.com/patent/search/family/050824567/publication/US2014151658A1?q=US2014151658A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220140151658%22.PGNR.&OS=DN/20140151658&RS=DN/20140151658

