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(7) ABSTRACT

An organic light emitting device includes a base substrate
having a pixel region and a non-pixel region, an organic light
emitting element on the pixel region, and an auxiliary line in
the non-pixel region. The organic light emitting element
includes an anode, a first organic light emitting layer dis-
posed on the anode, a first cathode, and a second cathode.
The first cathode is on the first organic light emitting layer
to be thereby electrically connected to the auxiliary line. The
second cathode is on the first cathode to be thereby electri-
cally connected to the first cathode. The first cathode may
include a metal and the second cathode may include a
transparent conductive oxide (TCO).
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ORGANIC LIGHT EMITTING DISPLAY
DEVICE AND METHOD FOR
MANUFACTURING SAME

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] Korean Patent Application No. 10-2016-0084377,
filed on Jul. 4, 2016, in the Korean Intellectual Property
Office, and entitled: “Organic Light Emitting Display
Device and Method for Manufacturing Same,” is incorpo-
rated by reference herein in its entirety.

BACKGROUND

[0002] Organic light emitting display devices are flat panel
display devices that display images using organic light
emitting elements which are disposed respectively in a
plurality of pixels to emit light The organic light emitting
elements each include an anode, a cathode, and an organic
light emitting layer interposed between the anode and the
cathode.

[0003] When a power signal is applied to the organic light
emitting element, holes are provided to the organic light
emitting layer through an anode electrode, and electrons are
provided to the organic light emitting layer through a
cathode electrode. Also, holes and electrons provided to the
organic light emitting layer are recombined to generate
excitons, and light is generated from the organic light
emitting layer by energy which is generated as the states of
the excitons are changed from ground states to excited
states.

SUMMARY

[0004] An embodiment provides an organic light emitting
device including a base substrate having a pixel region and
a non-pixel region, an organic light emitting element on the
pixel region, and an auxiliary line in the non-pixel region.
The organic light emitting element includes an anode, a first
organic light emitting layer on the anode, a first cathode, and
a second cathode. The first cathode may include a metal and
be on the first organic light emitting layer to be thereby
electrically connected to the auxiliary line. The second
cathode may include a transparent conductive oxide (TCO)
and be on the first cathode to be thereby electrically con-
nected to the first cathode.

[0005] In an embodiment, a method for manufacturing an
organic light emitting display may include forming an
auxiliary line in a non-pixel region of a base substrate and
forming an organic light emitting element in a pixel region
of the base substrate. In an embodiment, forming the organic
light emitting element may include forming an anode on the
base substrate and forming an organic light emitting layer on
the anode. Then, a first cathode including a metal and
thereby electrically connected to the auxiliary line may be
formed on the organic light emitting layer. Subsequently, a
second cathode including a transparent oxide and thereby
electrically connected to the first cathode may be formed on
the first cathode.

[0006] In an embodiment, an organic light emitting dis-
play device may include a base substrate having a pixel
region and a non-pixel region, an organic light emitting
element in the pixel region, and an auxiliary line in the
non-pixel region. The light emitting element may include a
first electrode, an organic light emitting layer on the first
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electrode, a second electrode on the organic light emitting
layer to be electrically connected to the auxiliary line, and a
third electrode cathode on the second electrode cathode to be
electrically connected to the second electrode. The second
and third electrodes may be made of different materials,
wherein one of the second and third electrodes includes a
transparent conductive oxide.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] Features will become apparent to those of skill in
the art by describing in detail exemplary embodiments with
reference to the attached drawings in which:

[0008] FIG. 1 illustrates a perspective view of an organic
light emitting display device according to an embodiment;
[0009] FIG. 2A illustrates a plan view of the first pixel
illustrated in FIG. 1;

[0010] FIG. 2B illustrates a cross-sectional view taken
along line I-I' in FIG. 2A,;

[0011] FIG. 3A illustrates an enlarged plan view of the first
pixel, the second pixel, and the third pixel in FIG. 1;
[0012] FIG. 3B illustrates a cross-sectional view taken
along line II-IT'" in FIG. 3A;

[0013] FIG. 4 illustrates a cross-sectional view of an
organic light emitting display device according to another
embodiment;

[0014] FIG. 5 illustrates a cross-sectional view of an
organic light emitting display device according to another
embodiment;

[0015] FIG. 6 illustrates a cross-sectional view of an
organic light emitting display device according to another
embodiment; and

[0016] FIGS. 7A to 7H illustrate views of stages in a
method for manufacturing the organic light emitting display
device illustrated in FIG. 2B.

DETAILED DESCRIPTION

[0017] Example embodiments will now be described more
fully hereinafter with reference to the accompanying draw-
ings; however, they may 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 disclosure will be thorough and complete, and will fully
convey exemplary implementations to those skilled in the
art.

[0018] In the drawing figures, the dimensions of layers
and regions may be exaggerated for clarity of illustration. It
will also be understood that when a layer or element is
referred to as being “on” another layer or substrate, it can be
directly on the other layer or substrate, or intervening layers
may also be present. Further, it will be understood that when
a layer is referred to as being “under” another layer, it can
be directly under, and one or more intervening layers may
also be present. In addition, it will also be understood that
when a layer is referred to as being “between” two layers, it
can be the only layer between the two layers, or one or more
intervening layers may also be present. Like reference
numerals refer to like elements throughout.

[0019] Also, though the terms “first”, “second”, etc. are
used herein for distinguishing one element from another
element, these elements should not be limited by these
terms. Also, it will be understood that when a film, a region,
a component, etc. is referred to as being ‘over’ or “on”
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another layer, region, or plate, it can be directly on the other
layer, region, or plate, or intervening layers, regions, or
plates may also be present.

[0020] FIG. 1 is a perspective view of an organic light
emitting display device 100 according to an embodiment,
FIG. 2Ais a plan view of a first pixel PX1 illustrated in FIG.
1, and FIG. 2B is a cross-sectional view illustrating a
cross-sectional surface taken along line I-I' illustrated in
FIG. 2A.

[0021] Referring to FIGS. 1, 2A and 2B, a plurality of
pixel regions PA and a non-pixel region NPA surrounding
the plurality of pixel regions PA are defined in an organic
light emitting device 100. The organic light emitting device
100 includes a plurality of pixels PX disposed in the
plurality of pixel regions PA in a one-to-one correspondence
manner. In the current embodiment, the plurality of pixels
PX may be arranged in a first direction D1 and a second
direction D2 perpendicular to the first direction D1. For
example, the plurality of pixel regions PA include first pixel
regions PA1, second pixel regions PA2, and third pixel
regions PA3 which are sequentially arranged in the first
direction D1, and the plurality of pixels PX include first
pixels PX1 in the first pixel regions PA1, second pixels PX2
in the second pixel regions PA2, and third pixels PX3 in the
third pixel regions PA3. The first to third pixels PX1, PX2,
and PX3 may be sequentially arranged in the first direction
D1.

[0022] Each of the plurality of pixels PX may include an
organic light emitting element OLED that emits light, and
the organic light emitting display device 100 displays
images by using the light. In the current embodiment, the
plurality of pixels PX may have structures similar to each
other. Accordingly, referring to FIGS. 2A and 2B, structures
of the first pixels PX1 among the plurality of pixels of the
organic light emitting device 100 and structures of a plural-
ity of lines which are electrically connected to the first pixels
PX1 are exemplarily described, and descriptions about
structures of the remaining pixels and other lines connected
to the remaining pixels are not provided.

[0023] The organic light emitting display device 100 may
include a base substrate BS1, an encapsulating substrate
BS2, gate lines SL, data lines DL, power signal lines DVL,
auxiliary lines AL, switching transistors TFT1, driving tran-
sistors TFT2, storage capacitors CST, organic light emitting
elements OLED, and connecting electrodes BE.

[0024] The base substrate BS1 and the encapsulating
substrate BS2 face each other, e.g., are spaced apart along a
third direction, orthogonal to the first and second directions.
Fach of the base substrate BS1 and the encapsulating
substrate BS2 may be a glass substrate. However, the
embodiments are not limited particular substrates. For
example, in another embodiment, one or both of the base
substrate BS1 and the encapsulating substrate BS2 may be
a plastic substrate.

[0025] The gate lines SL. may be on the base substrate BS1
to transmit gate signals. The data lines DL, insulated from
the gate lines SL, may be on the base substrate BS1 to
transmit data signals. In the current embodiment, the gate
lines S may extend in the first direction D1 and the data
lines DL may extend in the second direction D2.

[0026] The switching transistors TFT1 are electrically
connected to the gate lines SL and the data lines DL. The
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switching transistors TFT1 receive gate signals through the
gate lines SL and receive data signals through the data lines
DL.

[0027] The switching transistors TFT1 each include a first
semiconductor pattern SM1, a first control electrode (here-
inafter, a first gate electrode GE1), a first input electrode
(hereinafter, a first source electrode SE1), and a first output
electrode (hereinafter, a first drain electrode DE1).

[0028] The first semiconductor pattern SM1 may include
a semiconductor material. In the current embodiment, a
composition material of the first semiconductor pattern SM1
may include polycrystalline silicon. However, embodiments
are not limited to the above-mentioned composition material
of the first semiconductor pattern SM1. For example, in
another embodiment, the first semiconductor pattern SM1
may also include an oxide semiconductor, e.g., Indium
gallium zinc oxide (IGZ0), zinc oxide (ZnO), tin oxide
(Sn0O,), indium oxide (In,05), zinc tin oxide (Zn,SnQ,),
germanium oxide (Ge,0O,), or hafhium oxide (HfO,). In still
another embodiment, the first semiconductor pattern SM1
may also include a compound semiconductor, e.g., gallium
arsenide (GaAs), gallium phosphide (GaP), or indium phos-
phide (InP). In yet still embodiment, the first semiconductor
pattern SM1 may also include amorphous silicon.

[0029] The first gate electrode GE1 is connected to the
gate lines SL, e.g., extends along a second direction from the
gate lines SL towards the first semiconductor pattern, and
overlaps the first semiconductor pattern SM1. Also, the first
source electrode SE1 is connected to the data lines DL to be
thereby brought into contact with a source region of the first
semiconductor pattern SM1, and the first drain electrode
DET1 is brought into contact with a drain region of the first
semiconductor pattern SM1 to be thereby electrically con-
nected with a storage capacitor CST.

[0030] The storage capacitor CST may include a first
storage electrode CE1 and a second storage electrode CE2
that overlap each other. The first storage electrode CE1 may
be electrically connected to the first drain electrode DE1
through a first via hole VHI. Also, at least any one of a gate
insulating layer L1 or an intermediate insulating layer [.2
may be interposed between the first and second storage
electrodes CE1 and CE2.

[0031] The first storage electrode CE1 may be connected
to the first drain electrode DE1 and the second storage
electrode CE2 may be electrically connected to a power
signal line DVL. Accordingly, the storage capacitor CST
charges an amount of electric charge corresponding to a
difference in a voltage corresponding to a data signal
received from the switching transistor TFT1 and a voltage
corresponding to a power signal received from the power
signal line DVL, The charged amount of electric charge may
be provided to a driving transistor TFT2 when the switching
transistor TFT1 is turned off.

[0032] The driving transistor TFT2 may be between the
base substrate BS1 and the organic light emitting element
OLED. The driving transistor TFT2 is electrically connected
to the switching transistor TFT1, the power signal line DVL
and the organic light emitting element OLED, and the
driving transistor TFT2 switches a power signal provided
from the power signal line DVL toward the organic light
emitting element OLED.

[0033] The switching transistor TFT2 may include a sec-
ond semiconductor pattern SM2, a second control electrode
(hereinafter, a second gate electrode GE2), a second input
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electrode (hereinafter, a second source electrode SE2), and
a second output electrode (hereinafter, a second drain elec-
trode DE2). The second gate electrode GE2 may be con-
nected to the first drain electrode DE1 through the first
storage electrode CE1. The second source electrode SE2
may be electrically connected to the power signal line DVL.
Also, the second drain electrode DE2 may be electrically
connected to the organic light emitting element OLED
through a second via hole VH2 defined in a cover insulating
layer L3.

[0034] A gate insulating layer L1 may cover the second
semiconductor pattern SM2, e.g., may cover an upper sur-
face and side surfaces of the second semiconductor pattern
SM2. An intermediate insulating layer .2 may be on the gate
insulating layer L1 to thereby cover the second gate elec-
trode GE2, e.g., may cover an upper surface and side
surfaces of the second gate electrode GE2.

[0035] The cover insulating layer 1.3 may be between the
base substrate BS1 and the organic light emitting element
OLED, e.g., an anode AN of the organic light emitting
element OLED. The cover insulating layer L3 may be
disposed on the intermediate insulating layer 1.2 to thereby
cover the second source electrode SE2 and the second drain
electrode DE2, as well as the auxiliary lines AL and the data
lines DL

[0036] The auxiliary lines AL are disposed in the non-
pixel region NPA to be spaced apart from the data lines DL.
In the current embodiment, the auxiliary line AL may be a
metal layer including silver (Ag), magnesium (Mg), copper
(Cu), aluminum (Al), platinum (Pt), palladium (Pd), gold
(Au), nickel (Ni), neodymium (Nd), iridium (Ir), chromium
(Cr), lithium (Li), calcium (Ca), lithium fluoride (LiF)/Ca,
LiF/Al, molybdenum (Mo), titanium (T1), or a compound
thereof. In another embodiment, the auxiliary line AL may
further include a metal oxide layer laminated on the metal
layer, and the metal oxide layer may include a conductive
oxide such as indium tin oxide (ITO), indium zinc oxide
(1Z0), zinc oxide (ZnO), or indium tin zinc oxide (ITZO).
[0037] In the current embodiment, like the data lines DL,
the second source electrode SE2, and the second drain
electrode DE2, the auxiliary lines AL may be disposed on
the intermediate insulating layer L2. Like the current
embodiment, when the driving transistor TFT2 has a bot-
tom-gate structure, the auxiliary line AL may include a same
composition material as the second source electrode SE2
and the second drain electrode DE2. For example, in the
current embodiment, each of the data line DL, the second
source electrode SE2, and the second drain electrode DE2
may have a three-layer laminated structure of molybdenum
layer/aluminum layer/molybdenum layer, and in this case,
the auxiliary line AL may have the three-layer laminated
structure. In another embodiment, the driving transistor
TFT2 may have a top-gate structure, and, in this case, the
auxiliary line AL may include a same material as the second
gate electrode GE2 and may be covered by the intermediate
insulating layer 1.2.

[0038] The organic light emitting element OLED emits
light by responding to the power signal provided through the
driving transistor TFT2. In the current embodiment, the
organic light emitting element OLED includes an anode AN,
a hole control layer HTR, an organic light emitting layer
EML, an electron control layer ETR, a first cathode CEI, and
the second cathode CE2. The driving transistor TFT2 may
be between the base substrate BS1 and the anode AN. The
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anode AN may be on the cover insulating layer L3 and
electrically connected to the second drain electrode DE2
through the second via hole VH2 passing through the cover
insulating layer 1.3.

[0039] In the current embodiment, the anode AN may be
areflective electrode, and in this case, the anode AN may be
a metal layer including a metal such as Ag, Mg, Al, Pt, Pd,
Au, Ni, Nd, Ir, or Cr. In another embodiment, the anode AN
may further include a metal oxide layer laminated on the
metal layer. For example, the anode AN may have a double-
layer structure of ITO/Mg or ITO/MgF, or a multilayer
structure such as [TO/Ag/ITO.

[0040] A pixel defining layer PDL is disposed over the
anode AN. A first opening part OP1 is defined corresponding
to the position of the anode AN in the pixel defining layer
PDL, and the organic light emitting layer EML may be
laminated on the anode AN through the first opening part
OP1.

[0041] In the current embodiment, the hole control layer
HTR may include a hole injection layer and a hole transport
layer. In another embodiment, the hole control layer HTR
may further include at least one of a hole buffer layer or an
electron blocking layer.

[0042] In the current embodiment, the hole injection layer
my include a hole injection material, and the hole injection
material may include a phthlocyamine compound, e.g,
copper phthlocyamine; and N,N'-diphenyl-N,N'-bis-[4-
(phenyl-m-tolyl-amino)-phenyl]-biphenyl-4,4'-diamine
(DNTPD), 4.4'4"-tris(3-methylphenylphenylamino) triph-
enylamine (m-MTDATA), 4,4',4"-Tris(N,N-diphenylamino)
triphenylamine (TDATA), 4,4'4"-tris{N,-(2-naphthyl)-N-
phenylamino}-triphenylamine  (2-TNATA),  Poly(3,4-
ethylenedioxythiophene)/Poly(4-styrenesulfonate)
(PEDOT/PSS), Polyaniline/Dodecylbenzenesulfonic acid
(PANI/DBSA), Polyaniline/Camphor sulfonicacid (PANI/
CSA), and (Polyaniline)/Poly(4-styrenesulfonate) (PANI/
PSS), etc. However, embodiments are not limited to a
particular hole injection material.

[0043] In an embodiment, the hole injection layer may
further include an electric charge generation material to
improve conductivity of the hole control layer HTR. The
electric charge generation material may be a p-type dopant,
and the p-type dopant may be one of a quinine derivative, a
metal oxide or a cyano group containing-compound, but
embodiments are not limited to particular p-type dopant. For
example, in another embodiment, the p-type dopant may
also include a quinone derivative, e.g., tetracyanoquinodi-
methane (TCNQ) or 2,3,5,6-tetrafluoro-tetracyanoquinodi-
methane (F4-TCNQ), and a metal oxide, e.g., a tungsten
oxide or a molybdenum oxide.

[0044] The hole transport layer includes a hole transport
material. The hole transport matetial may include a carba-
zole-based derivative, e.g., N-phenyl carbazole or polyvinyl
carbazole, a fluorine-based derivative, a triphenylamine-
based derivative, e.g., N,N'-bis(3-methylphenyl)-N,N'-di-
phenyl-[1,1-biphenyl]-4,4'-diamine (TPD) or 4,4',4"-tris(N-
carbazolyl)triphenylamine (TCTA), N,N'-di(1-naphthyl)-N,
N'-diphenylbenzidine (NPB), 4,4'-Cyclohexylidene bis[N,
N-bis(4-methylphenyl)benzenamine] (TAPC), or the like.
However, embodiments are not limited to a particular hole
transport layer.

[0045] The organic light emitting EML is disposed on the
hole control layer HTR. In the current embodiment, the
organic light emitting layer EML may emit white light, and
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the organic light emitting layer EML may have a film-like
shape continuously extending over the plurality of pixel
regions PA and the non-pixel region NPA.

[0046] In the current embodiment, the organic light emit-
ting device 100 may be a top-emission type. Accordingly,
white light emitted from the organic light emitting layer
EML may be output to the outside of the organic light
emitting display device 100 by sequentially passing through
the first cathode CEl, the second cathode CE2, and the
encapsulation substrate BS2. Also, a first color filter CF1
may be located in the path of the white light output to filter
the white light into color light.

[0047] The electron control layer ETR may have a struc-
ture in which an electron transport layer and an electron
injection layer are laminated. In another embodiment, the
electron injection layer may not be provided in the electron
control layer ETR.

[0048] The electron transport layer includes an electron
transport material, e.g., Tris(8-hydroxyquinolinato)alumi-
num (Alq3), 1,3,5-Tri(1-phenyl-1H-benzo[d]imidazol-2-y1)
phenyl (TPBi), 2,9-Dimethyl-4,7-diphenyl-1,10-phenan-
throline (BCP), 4,7-Diphenyl-1,10-phenanthroline (BPhen),
3-(4-Biphenylyl)-4-phenyl-5-tert-butylphenyl-1,2,4-triazole
(TAZ), 4-(Naphthalen-1-y1)-3,5-diphenyl-4H-1,2,4-triazole
(NTAZ), 2-(4-Biphenylyl)-5-(4-tert-butylphenyl)-1,3,4-0x-
adiazole (tBu-PBD), Bis(2-methyl-8-quinolinolato-N1,08)-
(1,1'-Biphenyl-4-olato)aluminum (BAlg), berylliumbis(ben-
zoquinolin-10-olate) (Bebq2), 9,10-di(naphthalene-2-yl)
anthracene (ADN) and mixtures thereof. However,
embodiments are not limited to a particular electron trans-
port layer.

[0049] The electron injection layer includes an electron
injection material, and the electron injection material may
include lanthanum group metals such as LiF, lithium qui-
nolate (LiQ), lithium oxide (Li,O), barium oxide (BaO),
sodium chloride (NaCl), cesium fluoride (CsF), and ytter-
bium (Yb), or metal halides, e.g., rubidium chloride (RbCI)
or rubidium iodide (RbI), or the like. However, embodi-
ments are not limited to a particular electron injection
material. For example, in another embodiment, the electron
injection layer may include a material in which the electron
transport material and an organo metal salt are mixed, and
the organo metal salt may be a material having an energy
band gap of about 4 eV or more. Specifically, for example,
the organo metal salt may include metal acetate, metal
benzodate, metal acetoacetate, metal acetylacetonate, or
metal stearate.

[0050] The first cathode CE1 may be on the organic light
emitting layer EML. The second cathode CE2 may be on and
electrically connected to the first cathode CEL1. In the current
embodiment, each of the first and second cathodes CE1 and
CE2 may be light transmissive.

[0051] The first cathode CE1 may be connected to the
auxiliary line AL, e.g., through the connecting electrode BE.
More specifically, a first contact hole CH1 overlapping the
auxiliary line AL along the third direction may be defined in
the cover insulating layer [.3, and a second contact hole
CH2, overlapping the first contact hole CH1 along the third
direction, may be defined in the pixel defining layer PDL. In
the current embodiment, a second width W2 along the first
direction of the second contact hole CH2 may be greater
than a first width W1 along the first direction of the first
contact hole CH1. Also, when viewed in a plane, e.g., the
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first and second direction plane, the first contact hole CH1
may be located inside the second contact hole CH2.
[0052] Also, a laser irradiation region LA may be defined
in one region of the non-pixel region NPA, a second opening
part OP2 is defined in each of the organic light emitting layer
EML, the hole control layer HTR, and the electron control
layer ETR in the laser irradiation region LA, and the second
opening part OP2 overlaps each of the first contact hole CH1
and the second contact hole CH2 along the third direction.
The first cathode CE1 may be connected to the connecting
electrode BE through the first and second contact holes CH1
and CH2, and the second opening part OP2, to thereby be
connected to the auxiliary line AL.

[0053] The second opening part OP2 may be formed such
that each of the organic light emitting layer EML, the hole
control layer HTR and the electron control layer ETR is
irradiated with laser (LR of FIG. 7C), and in the current
embodiment, the connecting electrode BE may be brought
into contact with the auxiliary line AL in the laser irradiation
region LA. Accordingly, even if the connecting electrode BE
is partially damaged by the laser, since a lower portion of the
connecting electrode BE is supported by the auxiliary line
AL, the contact between the connecting electrode BE and
the auxiliary line ALL may be prevented from becoming
unstable due to the damaged portion of the connecting
electrode BE.

[0054] In the current embodiment, a composition material
of the connecting electrode BE may be the same as that of
the anode AN, and the laminated structure of the connecting
electrode BE may be the same as that of the anode AN. For
example, each of the anode AN and the connecting electrode
BE may have a three-layer laminated structure of ITTO/Ag/
ITO.

[0055] Like the current embodiment, when the first and
second cathodes CE1 and CE2 are connected to the auxiliary
line AL, even if each of the first and second cathodes CE1
and CE2 has a shape of a light transmissive thin film, the
electrical resistance of the first and second cathodes CE1 and
CE2 may be decreased by the auxiliary line AL.

[0056] In the current embodiment, a composition material
of the first cathode CE1 may be different from that of the
second cathode CE2. For example, the In the current
embodiment, the composition material of the first cathode
CE1 may include Ag, Mg, Cu, Al, Pt, Pd, Au, Ni, Nd, Ir, Cr,
Li, Ca, LiF/Ca, LiF/Al, Mo, Ti, or compounds or mixtures
thereof, e.g., a mixture of Ag and Mg. As described above,
even if the metal material of the first cathode CE1 includes
metal, in the current embodiment, a first thickness T1 of the
first cathode CE1 may be about several ten Angstroms such
that the first cathode CE1 may still be light transmitting.
[0057] The composition material of the second cathode
CE2 may include a transparent conductive oxide (TCO). For
example, the composition material of the second cathode
CE2 may include tungsten oxide (W,O,), titanium oxide
(Ti0,), indium tin oxide (ITO), indium zinc oxide (IZ0),
zine oxide (ZnO), indium tin zinc oxide (ITZO) or magne-
sium oxide (MgO). In another embodiment, the second
cathode CE2 may also include graphene or carbon nano-
tubes.

[0058] In the current embodiment, a second thickness T2
of the second cathode CE2 may be greater than a first
thickness T1 of the first cathode CE1. Since the composition
material of the second cathode CE2 may include a trans-
parent conductive oxide, even if the second thickness T2 is
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increased to decrease the electrical resistance of the second
cathode CE2, the decrease of the light transmitting property
of the second cathode CE2 may be minimized.

[0059] Comparing a structure of the first and second
cathodes CE1 and CE2 according to an embodiment and a
structure of a cathode including only transparent conductive
oxides, electron injection characteristics of the first and
second cathodes CE1 and CE2 may be improved by the first
cathode CE1 including metal. Thus, the light emitting effi-
ciency of the organic light emitting element OLED may be
improved. Also, when the second cathode CE2 is formed
through a sputtering method, the first cathode CE1 may
prevent the sputtered particles from penetrating into the
organic light emitting layer EML. Thus, the organic light
emitting layer EML may be prevented from being damaged
by the sputtered particles. Also, comparing the structure of
the first and second cathodes CE1 and CE2 according to an
embodiment and a structure of a cathode including only
transparent conductive oxides, the light transmitting prop-
erty of the first and second cathodes CE1 and CE2 are not
deteriorated by the second cathode CE2 including a trans-
parent conductive oxide and the electrical resistance may be
decreased.

[0060] As described above in detail, when the first and
second contact holes CH1 and CH2 are formed to overlap
each other, in order to bring the first cathode CE1 into
contact with the connecting electrode BE, a step which
approximately corresponds to the sum of the thickness of the
pixel defining layer PDL and the thickness of the third cover
insulating layer 1.3 may be generated in the first cathode
CELl. In the current embodiment, even though the step is
generated in the first cathode CE1, since the first cathode
CEl is covered by the second cathode CE2, the first and
second cathodes CE1 and CE2 may be stably connected to
the connecting electrode BE.

[0061] A thin encapsulating layer 1.4 may be on the first
and second cathodes CE1 and CE2 to encapsulate the
organic light emitting element OLED. In the current
embodiment, the thin encapsulating layer L4 may have a
structure in which an inorganic layer including inorganics,
e.g., silicon nitride, and an organic layer, e.g., including
acrylate-based organics, are alternately repeated.

[0062] A black matrix BM and the first color filter CF1
may be on the thin encapsulating layer L.4. The black matrix
BM may correspond to the non-pixel region NPA, e.g.,
overlap the non-pixel region NPA along the third direction.
The first color filter CF1 may correspond to the first pixel
region PA1 and overlap the organic light emitting element
OLED, e.g., along the third direction.

[0063] In the current embodiment, the encapsulating sub-
strate BS2 may be disposed over the black matrix BM and
the first color filter CF1. In another embodiment, a protec-
tive layer may be disposed instead of the encapsulating
substrate BS2, and the protective layer may include an
organic or inorganic layer.

[0064] FIG. 3A is an enlarged plan view illustrating the
first pixel PX1, the second pixel PX2, and the third pixel
PX3 illustrated in FIG. 1. FIG. 3B is a cross-sectional view
illustrating a cross-section taken along line II-II" illustrated
in FIG. 3A. Referring to FIGS. 3A and 3B, the first pixel
PX1 described with reference to FIGS. 2A and 2B is
disposed in the first pixel region PA1, the second pixel PX2
is disposed in the second pixel region PA2, and the third
pixel PX3 is disposed in the third pixel region PA3.
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[0065] In the current embodiment, each of the first to third
pixels PX1, PX2, and PX3 may include the organic light
emitting element OLED described above with reference to
FIGS. 2A and 2B and emits white light. Also, the first pixel
PX1 includes a first color filter CF1, the second pixel PX2
includes a second color filter CF2, and the third pixel PX3
includes a third color filter CF3.

[0066] In the current embodiment, the first color filter CF1
may be a red color filter, the second color filter CF2 may be
a green color filter, and the third color filter CF3 may be a
blue color filter. Accordingly, red light may be output from
the first pixel PX1 in the first pixel region PA1, green light
may be output from the second pixel PX2 in the second pixel
region PA2, and blue light may be output from the third pixel
PX3 in the third pixel region PA3.

[0067] In the current embodiment, the organic light emit-
ting layer EML may be disposed on the anode AN in the
organic light emitting element OLED and may be a shape of
a single film disposed across the first to third pixel regions
PA1, PA2 and PA3. Also, in the organic light emitting
element OLED, each of the hole control layer HTR and the
electron control layer ETR may be a single film disposed
across the first to third pixel regions PA1, PA2 and PA3.
[0068] FIG. 4 is a cross-sectional view of an organic light
emitting display device 101 according to another embodi-
ment. In describing FIG. 4, previously described compo-
nents will be designated by the same reference numerals,
and overlapping descriptions thereof will not be provided.
Referring to FIG. 4, an organic light emitting display device
101 may include a first pixel PX1-1 in a first pixel region
PA1, a second pixel PX2-1 in a second pixel region PA2, and
a third pixel PX3-1 in a third pixel region PA3.

[0069] Each of the first to third pixels PX1-1, PX2-1, and
PX3-1 may include an organic light emitting element
OLED-1. In the current embodiment, the light emitting
element OLED-1 may include the anode AN, the hole
control layer HTR, a first organic light emitting layer EML1,
a second organic light emitting layer EML2, the electron
control layer ETR, the first cathode CE1, and the second
cathode CE2, which are sequentially laminated along the
third direction on the base substrate BS1. The first organic
light emitting layer EML.1 may be in contact with the second
organic light emitting layer EML2.

[0070] In the current embodiment, the first and second
organic light emitting layers EML1 and EML2 may emit
light having wavelengths different from each other. For
example, the first organic light emitting layer EML1 may
emit blue light, and the second organic light emitting layer
EML2 may emit yellow light. Accordingly, light emitted
from the first and second organic light emitting layers EML1
and EML2 are mixed and may be filtered into color light by
a corresponding color filter from among the first to third
color filters CF1, CF2, and CF3.

[0071] Also, the auxiliary line AL may be on the cover
insulating layer [.3 and adjacent to each of the first to third
pixels PX1-1, PX2-1, and PX3-1. As described above with
reference to FIGS. 2A and 2B, the auxiliary line AL, may be
electrically connected to the first cathode CE1 through a
connecting electrode (BE of FIG. 2B).

[0072] FIG. 5is a cross-sectional view of an organic light
emitting display device 102 according to another embodi-
ment. In describing FIG. 5, previously described compo-
nents will be designated by the same reference numerals,
and overlapping descriptions thereof will not be provided.
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Referring to FIG. 5, an organic light emitting display device
102 may include a first pixel PX1-2 in a first pixel region
PA1, a second pixel PX2-2 in a second pixel region PA2, and
a third pixel PX3-2 in a third pixel region PA3.

[0073] Each of the first to third pixels PX1-2, PX2-2, and
PX3-2 may include an organic light emitting element
OLED-2. In the current embodiment, the organic light
emitting element OLED-2 may include the anode AN, the
hole control layer HTR, the first organic light emitting layer
EML1, an electric charge generating layer CGL, the second
organic light emitting layer EML2, the electron control layer
ETR, the first cathode CE1, and the second cathode CE2,
which are sequentially laminated on a base substrate BS1
along the third direction. The electric charge generating
layer CGL may be between the first and second organic light
emitting layers EML1 and EML2.

[0074] In the current embodiment, the electric charge
generating layer CGL may include an electron generating
layer including n-type dopants and a hole generating layer
including p-type dopants, and the electron generating layer
and the hole generating layer may be sequentially laminated
on the first organic light emitting layer EML1. The electron
generating layer may be an organic layer doped with the
n-type dopants, and the organic layer may include the
electron transport material described above with reference to
FIGS. 2A and 2B. Also, the hole generating layer may be an
organic layer doped with the p-type dopants, and the organic
layer may include the hole transport material described
above with reference to FIGS. 2A and 2B.

[0075] In the current embodiment, like the embodiment
described with reference to FIG. 4, the first and second
organic light emitting layers EML1 and EML2 may emit
light having wavelengths different from each other. For
example, the first organic light emitting layer EML1 may
emit blue light, and the second organic light emitting layer
EML2 may emit yellow light. Accordingly, light emitted
from the first and second organic light emitting lavers EML1
and EML2 are mixed, and the mixed light may be filtered
into color light by a corresponding color filter from among
the first to third color filters CF1, CF2, and CF3.

[0076] Also, the auxiliary line AL may be on the cover
insulating layer L3 adjacent to each of the first to third pixels
PX1-2, PX2-2, and PX3-2. As described above with refer-
ence to FIGS. 2A and 2B, the auxiliary line AL is electrically
connected to the first cathode CE1 through a connecting
electrode (BE of FIG. 2B).

[0077] FIG. 6 is a cross-sectional view of an organic light
emitting display device 103 according to another embodi-
ment. In describing FIG. 6, previously described compo-
nents will be designated by the same reference numerals,
and overlapping descriptions thereof will not be provided.
Referring to FIG. 6, an organic light emitting display device
103 may include a first pixel PX1-3 disposed in a first pixel
region PA1, a second pixel PX2-3 disposed in a second pixel
region PA2, and a third pixel PX3-3 disposed in a third pixel
region PA3.

[0078] Each of the first to third pixels PX1-3, PX2-3, and
PX3-3 may include an organic light emitting element
OLED-3. In the current embodiment, the light emitting
element OLED-3 may include the anode AN, the hole
control layer HTR, the first organic light emitting layer
EMLI1, a first electric charge generating layer CGLI1, the
second organic light emitting layer EML2, a second electric
charge generating layer CGL2, a third organic light emitting
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layer EML3, the electron control layer ETR, the first cathode
CEl, and the second cathode CE2, which are sequentially
laminated on a base substrate BS1 along the third direction.
The first electric charge generating layer CGL1 may be
between the first and second organic light emitting layers
EML1 and EML2. The second electric charge generating
layer CGL2 may be between the second and third organic
light emitting layers EML2 and EML3.

[0079] Inthe current embodiment, the first to third organic
light emitting layers EML1, EML2 and EML3 may emit
light having wavelengths different from each other. For
example, the first organic light emitting layer EML1 may
emit blue light, the second organic light emitting layer
EML2 may emit yellow light, and the third organic light
emitting layer EML3 may emit green light.

[0080] In another embodiment, two organic light emitting
layers of the first to third organic light emitting layers
EML1, EML2 and EML3 may emit the same light as each
other, and the one remaining organic light emitting layer
may emit light different from the light emitted from the two
organic light emitting layers. For example, each of the first
and second organic light emitting layers EML1 and EML2
may emit blue light, and the third organic light emitting
layers EML3 may emit yellow light. Accordingly, light
emitted from the first to third organic light emitting layers
EML1, EML2 and EML3 are mixed, and the mixed light
may be filtered into color light by a corresponding color
filter from among the first to third color filters CF1, CF2, and
CF3.

[0081] Also, an auxiliary line AL, may be on the cover
insulating layer .3 adjacent to each of the first to third pixels
PX1-3, PX2-3, and PX3-3, and as described above with
reference to FIGS. 2A and 2B, the auxiliary line AL is
electrically connected to the first cathode CFE1 through a
connecting electrode (BE of FIG. 2B).

[0082] FIGS. 7A to 7TH are views illustrating stages in a
method for manufacturing the organic light emitting display
device 100 illustrated in FIG. 2B. In describing FIGS. 7A
and 7H, previously described components will be designated
by the same reference numerals, and overlapping descrip-
tions thereof will not be provided.

[0083] Referring to FIGS. 7A and 7B, the driving transis-
tor TFT2, the auxiliary line AL, and the data line DL are
formed on the base substrate BS1. Also, a gate line (SL of
FIG. 2A), a power signal line (DVL in FIG. 2A), and a
switching transistor (TFT1 of FIG. 2A) are formed on the
base substrate BS1.

[0084] In the current embodiment, the auxiliary line AL
may be formed through the same process as the second
source electrode SE2 and the second drain electrode DE2 of
the driving transistor TFT2. Accordingly, a composition
material of the auxiliary line AL may be the same as that of
each of the second source electrode SE2 and the second
drain electrode DE2. Similarly, the data line DL may be
formed through the same process. After the auxiliary line
AL, the data line DL, and the driving transistors TFT2 are
formed, a preliminary cover insulating layer L.3-0 covering
the auxiliary lines AL and the driving transistors TFT2 is
foinied.

[0085] After the preliminary cover insulating layer 1.3-0 is
formed, the first contact hole CHI and a second via hole
VH2 may be formed to create the cover insulating layer L3.
As a result, the second drain electrode DE2 is exposed
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through the second via hole VH2 and a portion of the
auxiliary line AL is exposed through the first contact hole
CHI.

[0086] Referring to FIGS. 7C and 7D, after the cover
insulating layer L3 is formed, a connecting electrode BE and
an anode AN may be formed on the cover insulating layer
L3. The connecting electrode BE may be connected to the
auxiliary line AL through the first contact hole CH1. Also,
the anode AN may be electrically connected to the second
drain electrode DE2 through the second via hole VH2.
[0087] In the current embodiment, the connecting elec-
trode BE and the anode AN may be formed through the same
process. Accordingly, a composition material of the con-
necting electrode BE may be the same as that of the anode
AN.

[0088] After the connecting electrode BE and the anode
AN are formed, a preliminary pixel defining layer PDL-0
may be formed on the cover insulating layer L3. Subse-
quently, the first opening OP1 and the second contact hole
CH2 may be formed in the preliminary pixel defining layer
PDL-0 to create the pixel defining layer PDL.

[0089] The first opening OP1 corresponds to the pixel
region PA and the second contact hole CH2 overlaps the first
contact hole CH1 corresponding to the non-pixel region
NPA. As a result, the anode AN may be exposed to the
outside through the first opening OP1, and the connecting
electrode BE may be exposed to the outside through the first
and second contact holes CH1 and CH2.

[0090] In the current embodiment, a second width W2 of
the second contact hole CH2 may be greater than that of the
first contact hole CH1, and when viewed in a plane, the first
contact hole CH1 may be located inside the second contact
hole CH2. In other words, the connecting electrode BE may
have a bottom surface in contact with the auxiliary line AL
in the first contact hole CHI and may extend along sidewalls
of the first contact hole CH to an upper surface of the cover
insulating layer L3, such that a portion of the upper surface
of the connecting electrode BE maybe exposed by the
second contact hole CH2, while a remainder thereof may be
covered by the pixel defining layer PDL.

[0091] Referring to FIGS. 7E and 7F, after the pixel
defining layer PDL is formed, a preliminary hole control
layer HTR-1, a preliminary organic light emitting layer
EML-1, and a preliminary electron control layer ETR-1 are
formed. In the current embodiment, each of the preliminary
hole control layer HTR-1, the preliminary organic light
emitting layer EML-1, and the preliminary electron control
layer ETR-1 may be a single film across the pixel region PA
and the non-pixel region NPA.

[0092] Subsequently, using a laser irradiation device LS, a
portion of each of the preliminary hole control layer HTR-1,
the preliminary organic light emitting layer EML-1, and the
preliminary electron control layer ETR-1, which corre-
sponds to a laser irradiation region LA, is irradiated with
laser LR. As a result, the second opening OP2 is formed
corresponding to the laser irradiation layer LA in each of the
of the preliminary hole control layer HTR-1, the preliminary
organic light emitting layer EML-1, and the preliminary
electron control layer ETR-1, and the connecting electrode
BE is exposed to the outside through the second opening
OP2, the first contact hole CH1, and the second contact hole
CH2.

[0093] In the current embodiment, when the laser irradia-
tion region LA is irradiated with the laser LR, the connecting
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electrode BE may be irradiated with a portion of the laser
LR, and a portion of the connecting electrode BE may be
deformed by the laser LR. However, in the current embodi-
ment, since the connecting electrode BE is brought into
contact with the auxiliary line AL in the laser irradiation
layer LA and a lower portion of the connecting electrode BE
is thereby supported by the auxiliary line AL, the contact
between the connecting electrode BE and the auxiliary line
AL may be prevented from being unstable.

[0094] Referring to FIGS. 7G and 7H, after the hole
control layer HTR, the organic light emitting layer EML,
and the electron control layer ETR in which the second
opening OP2 is defined, a first cathode CE1 is formed on the
electron control layer ETR. The first cathode CE1 may be
electrically connected to the connecting electrode BE which
is exposed through the first contact hole CH1, the second
contact hole CH2 and the second opening OP2.

[0095] Subsequently. a second cathode CE2 is formed on
the first cathode CE1 and thus the forming of the organic
light emitting element OLED is completed. In the current
embodiment, the first cathode CE1 may be formed by using
a thermal evaporation method, and the second cathode CE2
may be formed by using a sputtering method. Accordingly,
when the second cathode CE2 is formed by the sputtering
method, the first cathode CE1 may prevent the organic light
emitting layer EML from being damaged by the sputtered
particles.

[0096] Also in the current embodiment, since the auxiliary
line AL, the connecting electrode BE, and the first cathode
CEl are collectively connected to each other through the
first and second contact holes CH1 and CH2, a stepped
portion approximately corresponding to the sum of the depth
of the first contact hole CH1 and the depth of the second
contact hole CH2 may be generated in the first cathode CE1.
In the current embodiment, even though the stepped portion
is generated in the first cathode CE1 and, thus, a crack may
be generated in the first cathode CE1, since the first cathode
CE1 is covered by the second cathode CE2, the first and
second cathodes CE1 and CE2 may be stably connected to
the connecting electrodes BE.

[0097] Subsequently. the thin encapsulating layer (L4 of
FIG. 2B), the light blocking layer (BM of FIG. 2B), and the
first color filter (CF1 of FIG. 2B) are formed. Then, the
organic light emitting element OLED may be encapsulated
by using an encapsulation substrate (BS2 of FIG. 2B), so
that the organic light emitting display device is completed.
[0098] According to an embodiment, an organic light
emitting element includes a first cathode including a metal
and a second cathode, on the first cathode, including a
transparent conductive oxide. Accordingly, electron injec-
tion property of the organic light emitting element may be
improved by the first cathode, and light transmitting prop-
erty may not be deteriorated and electrical resistance may be
easily decreased by the second cathode.

[0099] Also, when the second cathode is formed through
a sputtering method, sputtered particles of the first cathode
may be prevented from penetrating into the organic light
emitting layer. Thus the organic light emitting layer may be
prevented from being damaged by the sputtered particles.
[0100] Also, even if a stepped portion approximately
corresponding to the sum of the thicknesses of the insulating
layers is generated in the first cathode in order to connect the
first cathode to the connecting electrode and the auxiliary
line, the first cathode is covered by the second cathode, such
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that coverage of the first and second cathodes may thereby
be improved. Thus, the first and second cathodes may be
stably connected to the connecting electrode and the auxil-
iary line. Thus, the present disclosure provides an organic
light emitting display device with improved display quality
and a method for manufacturing the same.

[0101] Example embodiments have been disclosed herein,
and although specific terms are employed, they are used and
are to be interpreted in a generic and descriptive sense only
and not for purpose of limitation. In some instances, as
would be apparent to one of ordinary skill in the art as of the
filing of the present application, features, characteristics,
and/or elements described in connection with a particular
embodiment may be used singly or in combination with
features, characteristics, and/or elements described in con-
nection with other embodiments unless otherwise specifi-
cally indicated. Accordingly, it will be understood by those
of skill in the art that various changes in form and details
may be made without departing from the spirit and scope of
the present invention as set forth in the following claims.

What is claimed is:

1. An organic light emitting display device, comprising:

a base substrate having a pixel region and a non-pixel
region;

an organic light emitting element in the pixel region; and

an auxiliary line in the non-pixel region,

wherein the light emitting element includes:
an anode;

a first organic light emitting layer on the anode;

a first cathode on the first organic light emitting layer
to be electrically connected to the auxiliary line; and

a second cathode on the first cathode to be electrically
comected to the first cathode, wherein the first
cathode includes a metal and the second cathode
includes a transparent conductive oxide (TCO).

2. The organic light emitting display device as claimed in
claim 1, wherein a thickness of the second cathode is greater
than that of the first cathode.

3. The organic light emitting display device as claimed in
claim 1, further comprising:

a driving transistor between the base substrate and the

anode;

a cover insulating layer, between the base substrate and
the anode, covering the auxiliary line and the driving
transistor; and

a pixel defining layer on the cover insulating layer and
having an opening exposing the anode;

a via hole overlapping the anode and a first contact hole
overlapping the auxiliary line in the cover insulating
layer; and

a second contact hole in the pixel defining layer, the
second contact hole overlapping the first contact hole,
wherein

the organic light emitting element is electrically con-
nected to the driving transistor through the via hole, and

the first cathode is electrically connected to the auxiliary
line through the first and second contact holes.

4. The organic light emitting display device as claimed in
claim 3, wherein a width of the second contact hole is greater
than that of the first contact hole, and when viewed in a
plane, the first contact hole is located inside the second
contact hole.

Jan. 4, 2018

5. The organic light emitting display device as claimed in
claim 3, further comprising a connecting electrode in the
first contact hole that electrically connects the auxiliary line
to the first cathode.

6. The organic light emitting display device as claimed in
claim 5, wherein the connecting electrode is between the
auxiliary line and the first cathode and contacts with the
auxiliary line and the first cathode.

7. The organic light emitting display device as claimed in
claim 5, wherein the driving transistor includes:

a semiconductor pattern;

a control electrode overlapping the semiconductor pat-

tern;

an input electrode connected to the semiconductor pat-

tern; and

an output electrode connected to the anode, wherein

a composition material of the auxiliary line is the same as

that of the input electrode or the control electrode, and

a composition material of the connecting electrode is the

same as that of the anode.

8. The organic light emitting display device as claimed in
claim 3, wherein the organic light emitting element further
includes:

a hole control layer between the anode and the first

organic light emitting layer; and

an electron control layer between the first cathode and the

first organic light emitting layer, wherein:

each of the organic light emitting layer, the hole control

layer, and the electron control layer is a continuous film
over the pixel region and the non-pixel region including
the auxiliary line;

an opening overlapping the first contact hole and the

second contact hole is defined in a portion of each of
the organic light emitting layer, the hole control layer
and the electron control layer which correspond to the
non-pixel region in which the auxiliary line; and

the first cathode is connected to the auxiliary line through

the first contact hole.

9. The organic light emitting display device as claimed in
claim 1, further comprising a color filter overlapping the
organic light emitting element corresponding to the pixel
region, wherein the first organic light emitting layer emits
white light.

10. The organic light emitting display device as claimed
in claim 1, wherein the light emitting element further
includes a second organic light emitting layer on the first
organic light emitting layer between the anode and the first
cathode, wherein a wavelength of light emitted from the first
organic light emitting layer is different from that of light
emitted from the second organic light emitting layer.

11. The organic light emitting display device as claimed
in claim 10, wherein the light emitting element further
includes an electric charge generating layer between the first
and second organic light emitting layer.

12. The organic light emitting display device as claimed
in claim 10, wherein the second organic light emitting layer
is in contact with the first organic light emitting layer.

13. A method for manufacturing an organic light emitting
display device, the method comprising;

forming an auxiliary line in a non-pixel region of a base

substrate; and

forming an organic light emitting element in a pixel

region of the base substrate, wherein
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forming the organic light emitting element includes:

forming an anode on the base substrate;

forming an organic light emitting layer on the anode;

forming a first cathode including a metal and electri-
cally connected to the auxiliary line on the organic
light emitting layer; and

forming a second cathode including a transparent con-
ductive oxide and electrically connected to the first
cathode on the first cathode.

14. The method as claimed in claim 13, further compris-
ing:

forming a cover insulating layer on the auxiliary line

between forming the auxiliary line and forming the
organic light emitting element; and

forming a pixel defining layer on the cover insulating

layer, wherein

forming the cover insulating layer includes:

forming a preliminary cover insulating layer configured
to cover the auxiliary line; and

forming a first contact hole in the preliminary cover
insulating layer to expose a portion of the auxiliary
line, and

forming the pixel defining layer includes:

forming a preliminary pixel defining layer configured
to cover the auxiliary line and the anode; and

forming a first opening in the preliminary pixel defining
layer to expose a portion of the anode and to form a
second contact hole overlapping the first contact
hole, wherein the first cathode is electrically con-
nected to the auxiliary line through the first and
second contact holes.

15. The method as claimed in claim 14, further compris-
ing forming a connecting electrode electrically connected to
the auxiliary line through the first contact hole between
forming the cover insulating layer and forming the pixel
defining layer, wherein the first cathode is electrically con-
nected to the auxiliary line through the connecting electrode.
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16. The method as claimed in claim 15, wherein the
connecting electrode and the anode are formed through a
same process.

17. The method as claimed in claim 14, wherein forming
the organic light emitting layer includes:

forming a preliminary organic light emitting layer on the

anode and the auxiliary line; and

forming a second opening overlapping the first and sec-

ond contact holes on the preliminary organic light
emitting layer by irradiating the preliminary organic
light emitting layer with laser, wherein

the first cathode is electrically connected to the auxiliary

line through the first contact hole, the second contact
hole, and the second opening.

18. The method as claimed in claim 13, wherein the first
cathode is formed through a thermal evaporation method,
and the second cathode is formed through a sputtering
method.

19. An organic light emitting display device, comprising:

a base substrate having a pixel region and a non-pixel

region;

an organic light emitting element in the pixel region; and

an auxiliary line in the non-pixel region,

wherein the light emitting element includes:

a first electrode;

an organic light emitting layer on the first electrode;

a second electrode on the organic light emitting layer to
be electrically connected to the auxiliary line; and

a third electrode on the second electrode to be electri-
cally connected to the second electrode, the second
and third electrodes including different materials to
each other, wherein one of the second and third
electrodes includes a transparent conductive oxide.

20. The organic light emitting display device as claimed
in claim 19, wherein the third electrode includes the trans-
parent conductive oxide and the second electrode includes a
metal.



patsnap

TRAFROE) BNAXREREEREGHES
NIF(2E)E US20180006106A1 K (2E)R 2018-01-04
HiES US15/499042 HiEA 2017-04-27

FRIFB(EMNPAGE) ZEERERLT
i (E R AGR) = EDISPLAY CO., LTD.
LFERF(ERMN)AGE) =EDISPLAY CO. , LTD.

[#R]REAA OH EONSEOK
KIM SANGYEOL
KIM SEIL
JEON WOOSIK
CHOI BOMI

REBAA OH, EONSEOK
KIM, SANGYEOL
KIM, SEIL
JEON, WOOSIK
CHOI, BOMI

IPCH S HO1L27/32 HO1L51/52 HO1L51/00

CPCH¥%S HO1L27/3279 HO1L27/3262 HO1L27/3265 H01L2227/323 HO01L27/322 HO1L51/0018 HO1L51/5228
HO1L27/3246 HO1L27/3258 HO1L51/5234

LR 1020160084377 2016-07-04 KR
H A0 FF Sk US10096671

IEheE Espacenet USPTO

WE(R)

\PA ' PA1

BHNAXEECREEEREARSNFGEXBNEMER , GEXE L
BN TS  UARFEEREHOEL. BV THEER
W, REEMARENE-BIELE , F—-FRRMNEZFAR. F—MAK
UFFE-—BIRXEL , NTBERIIRHBI%L. F AR TE AR
£, NTEERIE (AR, F-FARUSEEE , F_ARATIEE
BSBAMLY (TCO).

HANEE

i [

BE AL DL AN HTR EML ETR CE1 CE2 DE2 M2 GE2 SE2

o - — == < ”
A 0LED TFT2

] H L
— I e IR

imijjiinnana



https://share-analytics.zhihuiya.com/view/13be375e-04de-42c1-923a-07eeabd13285
https://worldwide.espacenet.com/patent/search/family/060807848/publication/US2018006106A1?q=US2018006106A1
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=%2220180006106%22.PGNR.&OS=DN/20180006106&RS=DN/20180006106

