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ORGANIC LIGHT EMITTING DISPLAY
DEVICE AND METHOD FOR FABRICATING
THE SAME

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the priority benefit of
Korean Patent Application No. 10-2014-0119608 filed on
Sep. 10, 2014, the contents of which are hereby incorporated
by reference herein in their entirety.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Disclosure

[0003] The present application relates to an organic light
emitting display device and a method for fabricating the
same.

[0004] 2. Description of the Related Art

[0005] Organic light emitting display devices are self-lu-
minous elements that cause an organic light emitting layer to
emit light by the recombination of electrons and holes.
Organic light emitting display devices have high brightness,
low operating voltage, and ultra-thin design.

[0006] An active-matrix organic light emitting display
device (AMOLED) includes pixels arranged in a matrix to
display an image. Each pixel includes an organic light emit-
ting diode and a cell driver that independently drives the
organic light emitting diode. The cell driver includes at least
two thin film transistors and a storage capacitor to control the
amount of light emission from the organic light emitting
diode by controlling the amount of electric current fed to the
organic light emitting diode in response to a data signal.
[0007] The organic light emitting diode includes an emis-
sive layer of organic materials disposed between an upper
electrode and a lower electrode. The organic light emitting
diode emits light by energy generated when an exciton, which
is ahole-electron pair formed by the combination of ahole fed
from the lower electrode and an electron received from the
upper electrode within the emissive layer, returns to the
ground state.

[0008] The organic light emitting display devices include
bottom emission devices and top emission devices depending
on the direction that emitted light exits the device. For bottom
emission devices, light emitted passes through the bottom of
the substrate, i.e., from the organic light emitting layer toward
the lower electrode. For top emission devices, light emitted
passes through the top of the substrate, i.e., from the organic
light emitting layer toward the upper electrode.

[0009] The upper electrode of a top emission organic light
emitting display device is made thin enough to pass light
through the upper electrode, which causes an increase in the
resistance of the upper electrode. Organic light emitting dis-
play devices, in related art, include a larger screen and a larger
area of the upper electrode, an increased resistance of the
upper electrode, and a large voltage drop (IR drop). As a
result, the large IR drop in the organic light omitting display
devices of related art can resultina rise in power consumption
and non-uniformity in the brightness of the display devices,
and decreased reliability.

SUMMARY OF THE INVENTION

[0010] An object of the present invention is to provide an
organic light emitting display device which can reduce power
consumption and minimize non-uniformity in brightness by
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decreasing the surface resistance of an upper electrode
included in an organic light emitting diode, and a method for
fabricating the same.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The accompanying drawings, which are included to
provide a further understanding of the invention and are
incorporated in and constitute a part of this specification,
illustrate embodiments of the invention and together with the
description serve to explain the principles of the invention.
[0012] FIG. 1isa view showing a cross-section of a pixel of
an organic light emitting display device according to an
embodiment of the present invention;

[0013] FIGS. 2A to 2H are views sequentially showing a
method for fabricating an organic light emitting display
device according to another embodiment ofthe present inven-
tion;

[0014] FIGS. 3A to 3C are views showing examples of
formation of a first auxiliary electrode in an organic light
emitting display device according to another embodiment of
the present invention;

[0015] FIG. 4 is a view showing an organic light emitting
display device according to another embodiment of the
present invention including a lower electrode exposed
through a first opening of a bank layer and a first auxiliary
electrode exposed through a second opening of the bank
layer;

[0016] FIG. 5 is a plane view showing an organic light
emitting display device according to another embodiment of
the present invention including a second auxiliary electrode
and a protruding pattern that are formed on an encapsulation
substrate; and

[0017] FIGS. 6A to 6D are views sequentially showing a
method for fabricating an organic light emitting display
device according to another embodiment of the present inven-
tion.

DETAILED DESCRIPTION OF THE INVENTION

[0018] Hereinafter, implementations of this document will
be described in detail with reference to the attached drawings.
[0019] FIG. 1isaview illustrating a cross-section of a pixel
of an organic light emitting display device according to an
embodiment of the present invention. The organic light emit-
ting display device according to the embodiment of the
present invention includes a plurality of pixels isolated from
each other by a bank layer 134. Each pixel includes an organic
light emitting diode 130 and a cell driver that drives the
organic light emitting diode 130. The organic light emitting
display device according to the embodiment of the present
invention includes a substrate 110 and an encapsulation sub-
strate 210 to encapsulate pixels formed on the substrate 110.
The organic light emitting display device according to the
embodiment of the present invention further includes a first
auxiliary electrode 150 that comes into contact with one side
of an upper electrode 138 and a second auxiliary electrode
214 that comes into contact with the other side of the upper
electrode 138, to reduce the surface resistance of the upper
electrode 138 included in the organic light emitting diode
130.

[0020] The cell driver includes a switching transistor, a
driving transistor 120, a storage capacitor 160, and signal
lines for driving the transistors. The switching transistor is
switched on in response to a scan signal from a gate line and
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applies a data signal from a data line to the gate terminal of the
driving transistor 120. The driving transistor 120 controls the
amount of current applied to the organic light emitting diode
130 according to a gate-source voltage. The storage capacitor
160 maintains the gate-source voltage ofthe driving transistor
120 for a given period of time even if the supply of data
signals is cut off by the turn-off of the switching transistor,
causing a desired amount of electric current to flow into the
organic light emitting diode 130.

[0021] Thedriving transistor 120 includes a semiconductor
layer 122 formed over a buffer layer 112 on the substrate 110,
and a gate electrode 124 overlapping a channel portion of the
semiconductor layer 122, with a gate insulating layer 114
interposed between the gate electrode 124 and the semicon-
ductor layer 122. Further, the driving transistor 120 includes
a source electrode 126 and a drain electrode 127 that come
into contact with the semiconductor layer 122 via contact
holes penetrating an interlayer insulating layer 116 and the
gate insulating layer 114.

[0022] A lower electrode of the storage capacitor 160 is
made of the same material as the semiconductor layer 122,
and an upper electrode of the storage capacitor 160 is made of
the same material as the gate electrode 124. The lower elec-
trode of the storage capacitor 160 may be made of the same
material as the gate electrode 124, and the upper electrode of
the storage capacitor 160 may be made of the same material as
the source electrode 126 and drain electrode 127.

[0023] One electrode (e.g., the source electrode 126 or the
drain electrode 127) of the driving transistor 120 is connected
to a lower electrode 132 of the organic light emitting diode
130 via a contact hole penetrating a planarization film 118 to
supply a driving current to the organic light emitting diode
130. The lower electrode 132 is formed on the planarization
film 118 to be connected to one electrode of the driving
transistor 120. The lower electrode 132 may be formed of Cr,
AlLAINd, MO, Cu, W, Au, Ni, Ag, or an alloy or oxide of these
materials. Also, the lower electrode 132 may be composed of
amultilayer of ITO/reflective layer/ITO so that a light emitted
from an organic light emitting layer 136 is reflected upward.
The lower electrode 132 is patterned corresponding to each
pixel.

[0024] The organic light emitting diode 130 emits light of
either red, green, or blue in response to a driving current to
display predetermined image data. The organic light emitting
diode 130 includes the lower electrode 132 and upper elec-
trode 138 facing each other, and the organic light emitting
layer 136 disposed between the electrodes 132 and 138. The
lower electrode 132 and the upper electrode 138 are insulated
from each other, and apply voltages of different polarities to
the organic light emitting layer 136. The organic light emit-
ting layer 136 receives a hole from the lower electrode 132
and an electron from the upper electrode 138 to form an
exciton, a hole-electron pair, and emits light by an energy
generated as the exciton returns to the ground state. The
organic light emitting layer 136 includes a hole injection layer
HIL, a hole transporting layer HTL, an emission layer EL, an
electron transporting layer ETL, and an electron injection
layer EIL. The organic light emitting layer 136 is formed in a
light emitting region, but not in a non-light emitting region
where the driving transistor 120 is formed.

[0025] The upper electrode 138 may be formed of a trans-
parent conductive layer to emit light from the organic light
emitting layer 136 included in the organic light emitting diode
130. The transparent conductive layer may be made of indium
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tin oxide (ITO), tin oxide (TO), indium zinc oxide (IZ0),
indium tin zinc oxide (ITZO), or a combination of these
materials. The upper electrode 138 is plate-shaped and
formed over the entire surface of the substrate 110. The
organic light emitting diode 130 corresponds to each pixel by
the bank layer 134 to produce light of either red, green, or
blue.

[0026] The bank layer 134 has a first opening OPN1 and a
second opening OPN2 to define a light emitting region and a
non-light emitting region in each pixel, respectively. The
bank layer 134 defines the light emitting region of each pixel
through the first opening OPN1 that exposes part of the lower
electrode. The region other than the light emitting region is
the non-light emitting region. The bank layer 134 exposes the
first auxiliary electrode 150 formed within the non-light emit-
ting region through the second opening OPN2. The bank
layer 134 may include an organic material such as polyimide
or an inorganic material such as a silicon nitride film, a silicon
oxide film, etc.

[0027] The first auxiliary electrode 150 serves to reduce the
surface resistance of the upper electrode 138 constituting the
organic light emitting diode 130, and may be formed under
the bank layer 134. For example, the first auxiliary electrode
150 may lie in the same plane as the lower electrode 132 of the
organic light emitting diode 130, i.e., on the planarization film
118.

[0028] The first auxiliary electrode 150 may be made of a
conductive material, which has lower specific resistance and
higher electric conductivity than the upper electrode 138. For
example, the first auxiliary electrode 150 may be formed of
silver (Ag), copper (Cu), gold (Au), aluminum (Al), magne-
sium (Mg), neodymium (Nd), an alloy of these materials, or a
lamination of these materials.

[0029] Forming the first auxiliary electrode 150 electrically
connected to the upper electrode 138 and under the upper
electrode 138 can reduce the surface resistance of the upper
electrode 138. As a result of reducing the surface of the upper
electrode 138, non-uniformity in brightness caused by a volt-
age drop across the upper electrode 138 can be suppressed to
allow for low voltage driving, thereby making it easy to
reduce power consumption.

[0030] To maximize the above-described effects, in related
art, the width and thickness of the first auxiliary electrode 150
can be increased. However, the first auxiliary electrode 150
having the increased width can lead to a smaller light emitting
region, making it difficult to attain a high aperture ratio for a
high-resolution model. To increase the thickness of the first
auxiliary electrode 150, the first auxiliary electrode 150 needs
to be formed separately from the lower electrode 132 of the
organic light emitting diode 130 which is formed by an addi-
tional process.

[0031] In the embodiment of the present invention, the
second auxiliary electrode 214 of the encapsulation substrate
210 is also brought into contact with the upper electrode 138,
to maximize the above-described effects without increasing
the width and thickness of the first auxiliary electrode 150.
The encapsulation substrate 210 is attached to and faces the
substrate 110 to encapsulate the pixels formed on the sub-
strate 110. A protruding pattern 212 and the second auxiliary
electrode 214 are sequentially formed on the encapsulation
substrate 210. Due to the attachment of the encapsulation
substrate 210 to the substrate 110, a position of the protruding
pattern 212 corresponds to a position of the second opening
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OPN2, and the second auxiliary electrode 214 comes into
contact with the upper electrode 138 at the second opening
OPN2.

[0032] The second auxiliary electrode 214 along with the
first auxiliary electrode 150 serves to reduce the surface resis-
tance of the upper electrode 138. Moreover, the second aux-
iliary electrode 214 removes unnecessary parts of the organic
light emitting layer 136 deposited on the first auxiliary elec-
trode 150 in a process of formation of the light emitting layers
136. As a result, the upper electrode 138 comes into contact
with the first auxiliary electrode 150 at the second opening
OPN2.

[0033] To this end, the second auxiliary electrode 214 can
be made of a metal or a metal oxide so as to generate Joule
heat by a driving power. In particular, the second auxiliary
electrode 214 generates Joule heat by the driving power to
remove unnecessary parts of the organic light emitting layer
136 deposited on the first auxiliary electrode 150 in the pro-
cess of formation of the organic light emitting layer 136.
[0034] In the related art, physical methods such as laser
patterning were once proposed to remove unnecessary parts
of the organic light emitting layer 136 deposited on the first
auxiliary electrode 150. However, the methods in related art
requiring additional equipment and processes are not desir-
able in terms of cost and time.

[0035] The embodiment of the present invention offers the
advantage of requiring no additional equipment because the
contact between the first auxiliary electrode 150 and the
upper electrode 138 is induced by Joule heat. In particular, the
existing encapsulation substrate 210 can be used to generate
the Joule heat.

[0036] Next, FIGS. 2A to 2H are views sequentially show-
ing a method for fabricating an organic light emitting display
device according another embodiment of the present inven-
tion. Referring to FIG. 2A, the fabrication method of an
organic light emitting display device according to the another
embodiment of the present invention is illustrated. The fab-
rication method includes, for example, forming a driving
transistor 120 and a storage capacitor 160 for each pixel on a
substrate 110. A switching transistor serving as a switch and
a plurality of wires for supplying electric power and a driving
signal to the diode can be formed on the substrate 110. Sub-
sequently, a planarization film 118 is formed, and then a
contact hole 119 that exposes one electrode of the driving
transistor 120 is formed by penetrating the planarization film
118. The planarization film 118 may be made of an inorganic
material such as a silicon nitride film, a silicon oxide film, or
a lamination of the silicon oxide film and the silicon nitride
film.

[0037] Referring to FIG. 2B, a lower electrode 132 con-
nected to one electrode of the driving transistor 120 via the
contact hole 119 is illustrated. The lower electrode 132 is
formed on the planarization film 118. Moreover, a first aux-
iliary electrode 150 can be formed on the planarization film
118 by the same process as the lower electrode 132.

[0038] Specifically, the lower electrode 132 corresponding
in position to a light emitting region and the first auxiliary
electrode 150 corresponding in position to a non-light emit-
ting region are formed by depositing a conductive material
containing Cr, Al, AINd, Mo, Cu, W, Au, Ni, Ag, or an alloy
or oxide of these materials, by a deposition method such as
sputtering, over the entire surface of the substrate 110 with the
planarization film 118 formed on it, and then selectively
removing the conductive material. The lower electrode 132 is
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patterned corresponding to each pixel(refer to FIGS. 3A to
30C). To facilitate reduction of the surface resistance of the
upper electrode 138, the first auxiliary electrode 150 can have
a mesh pattern in the non-light emitting region(refer to FIG.
3A) or a stripe pattern in the non-light emitting region (refer
to FIGS. 3A 10 3C).

[0039] Referring to FIG. 2C an organic or inorganic mate-
rial selectively formed on the substrate 110 with the lower
electrode 132 and the first auxiliary electrode 150 formed on
the substrate 110 is illustrated. As a result, a bank layer 134
having a first opening OPN1 and a second opening OPN2 is
formed. The lower electrode 132 is exposed through the first
opening OPN1 of the bank layer 134, and the first auxiliary
electrode 150 is exposed through the second opening OPN2
of the bank layer 134 (refer to F1G. 4).

[0040] Referring to FIG. 2D, an organic light emitting layer
136 formed over the bank layer 134, the lower electrode 132,
and first auxiliary electrode 150 exposed by the bank layer
134 is illustrated. The first auxiliary electrode 150 is exposed
by thermal deposition, etc., using a fine metal mask FMM.
[0041] Referring to FIG. 2E an encapsulation substrate 210
with a second auxiliary electrode 214 initially attached to the
substrate 110 on which the organic light emitting layer 136 is
formed is illustrated. A protruding pattern 212 is formed on
the encapsulation substrate 210 (refer to FIG. 5), correspond-
ing in position to each second opening OPN2. In addition, the
second auxiliary electrode 214 is formed on the protruding
pattern 212. The protruding pattern 212 can be formed to
contain a black resin to prevent light leakage at the time of
encapsulation. Power supply terminals EA and EB are con-
nected and apply a driving power of opposite polarities to the
ends of the second auxiliary electrode 214. Although the
power supply terminals EA and EB can be connected com-
monly to all the second auxiliary electrodes 214, the power
supply terminals EA and EB can be divided into units corre-
sponding to a predetermined number of second auxiliary
electrodes 214 to prevent an IR drop.

[0042] The encapsulation substrate 210 and the substrate
110 in the another embodiment of the present invention are
initially attached together so that the protruding pattern 212
corresponds to the second opening OPN2. With the encapsu-
lation substrate 210 and the substrate 110 initially attached
together, the second auxiliary electrode 214 comes into con-
tact with unnecessary parts of the organic light emitting layer
136 formed on the first auxiliary electrode 150 at the second
opening OPN2, due to the protruding pattern 212.

[0043] Referring to FIG. 2F, the organic light emitting layer
136 disposed on the bank layer 134 and the lower electrode
132 is illustrated. The organic light emitting layer 136 is not
disposed on the first auxiliary electrode 150. In particular, the
organic light emitting layer 136 that was formed on the first
auxiliary electrode 150 at the second opening OPN2 is melted
and removed by Joule heat generated by the application of
driving power to the second auxiliary electrode 214 on the
encapsulation substrate 210 (refer to FIG. 2E).

[0044] Referring to FIG. 2G, the upper electrode 138
formed by depositing, after the encapsulation substrate 210 is
detached from the substrate 110 (refer to FIG. 2E), a trans-
parent conductive material by a deposition method such as
sputtering is illustrated. The transparent conductive material
is deposited over the entire surface of the substrate 110 with
the organic light emitting layer 136 partially removed from
the second opening OPN2. As a result, one side of the upper
electrode 138 comes into contact with the first auxiliary elec-
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trode 150 at the second opening OPN2. By the contact of the
upper electrode 138 with the first auxiliary electrode 150, the
surface resistance of the upper electrode 138 is reduced.
[0045] Referring to FIG. 2H, the encapsulation substrate
210 and the substrate 110 being reattached together to encap-
sulate the substrate 110 are illustrated. With the encapsulation
substrate 210 and the substrate 110 attached together, the
protruding pattern 212 is formed to correspond to the second
opening OPN2, so that the second auxiliary electrode 214
comes into contact with the other side of the upper electrode
138 at the second opening OPN2. In the reattaching step, the
driving power applied to the second auxiliary electrode 214 of
the encapsulation substrate 210 is cut off. As the upper elec-
trode 138 comes into contact with the second auxiliary elec-
trode 214 as well as the first auxiliary electrode 150, the
surface resistance of the upper electrode 138 is further
reduced.

[0046] Next, FIGS. 3A to 3C are views showing examples
of formation of a first auxiliary electrode in an organic light
emitting display device according another embodiment of the
present invention.

[0047] Next, FIG. 4 is a view showing an organic light
emitting display device according to another embodiment of
the present invention. The organic light emitting display
device includes a lower electrode 132 exposed through a first
opening of'a bank layer 134 and a first auxiliary electrode 150
exposed through a second opening of the bank layer 134.
[0048] Next, FIG. 5 is a plane view showing an organic
light emitting display device according to another embodi-
ment of the present invention including a second auxiliary
electrode and a protruding pattern that are formed on an
encapsulation substrate.

[0049] Next, FIGS. 6A to 6D are views sequentially show-
ing a method for fabricating an organic light emitting display
device according another embodiment of the present inven-
tion will be described sequentially. The method for fabricat-
ing an organic light emitting display device according to the
sixth embodiment of the present invention employs the
above-described process sequence shown in FIGS. 2A to 2C
including forming a driving transistor 120 on a substrate 110
(refer to FIG. 2A); forming a lower electrode 132 connected
to one electrode of the driving transistor and forming a first
auxiliary electrode 150 in a non-light emitting region so as to
be separated from the lower electrode 132 (refer to FIG. 2B);
and forming a bank layer 134 having a first opening OPN1
exposing the lower electrode 132 and a second opening OPN2
exposing the first auxiliary electrode 150 (refer to FIG. 2C).
[0050] Referring to FIGS. 6A and 6B, the organic light
emitting layer 136 and the upper electrode 138 are sequen-
tially formed over the bank layer 134 and the lower electrode
132 and the first auxiliary electrode 150 exposed by the bank
layer 134. The organic light emitting layer 136 and the upper
electrode 138 can be formed by thermal deposition, etc.,
using a fine metal mask FMM.

[0051] Referring to FIG. 6C, the encapsulation substrate
210 is formed on the substrate for the purpose of encapsula-
tion; and the second auxiliary electrode 214 is formed on the
encapsulation substrate 210 which is attached to the substrate
110 where the organic light emitting layer 136 and the upper
electrode 138 are sequentially formed. A protruding pattern
212 is formed on the encapsulation substrate 210 (refer to
FIG. 5), corresponding in position to each second opening
OPN2, and the second auxiliary electrode 214 is formed on
the protruding pattern 212. Because the encapsulation sub-
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strate 210 is attached to the substrate 110 in such a manner
that the protruding pattern 212 corresponds to the second
opening OPN2, the second auxiliary electrode 214 comes into
contact with the upper electrode to attach together the encap-
sulation substrate 210 and the substrate 110. In the another
embodiment of the present invention, driving power is
applied to the second auxiliary electrode 214 on the encap-
sulation substrate 210 to generate Joule heat.
[0052] Referring to FIG. 6D, the upper electrode 138 is
formed to come into contact with the first auxiliary electrodes
150. The upper electrode 138 and the first auxiliary electrodes
150 are welded together at the second opening OPN2 by
melting and removing the organic light emitting layer 136
formed at the second opening OPN2 by the Joule heat from
the second auxiliary electrode 214. The driving power for
generating Joule heat is cut off after the upper electrode 138
and the first auxiliary electrode 150 are welded together.
Accordingly, the upper electrode 138 comes into contact with
the second auxiliary electrode 214 as well as the first auxiliary
electrode 150, thereby further reducing the surface resistance
of the upper electrode 138.
[0053] As described in detail above, embodiments of the
present invention can reduce the surface resistance of the
upper electrode due to the first auxiliary electrode coming
into contact with the upper electrode of the organic light
emitting diode. As a result, no additional equipment is
required because the contact between the first auxiliary elec-
trode and the upper electrode is induced by Joule heat, which
can be generated by the encapsulation substrate. In particular,
embodiments of the present invention can efficiently reduce
the surface resistance of the upper electrode more efficiently
by forming the second auxiliary electrode on the encapsula-
tion substrate to generate Joule heat and bringing the second
auxiliary electrode into contact with the upper electrode
while the encapsulation substrate and the substrate are
attached together for encapsulation.
[0054] According to embodiments of the present invention,
a significant reduction in the surface resistance of the upper
electrode can be achieved. This suppresses non-uniformity in
brightness caused by a voltage drop across the upper elec-
trode and allows for low voltage driving to more easily reduce
power consumption.
[0055] Although preferred embodiments of the present
invention are described above with reference to the accom-
panying drawings. it is understood that those skilled in the art
can embody the technical configuration in other specific
forms without changing the technical spirit and essential fea-
tures of the present invention. Therefore, it should be under-
stood that the embodiments described above are exemplary
and not restrictive, and the scope of the present invention is
defined by the appended claims rather than the above specific
descriptions. It should be interpreted that all the changed and
modified forms derived from the meaning, scope and equiva-
lent concepts of the claims are included in the scope of the
present invention.
1. An organic light emitting display device, comprising:
a substrate;
a first auxiliary electrode formed on the substrate and in a
non-light emitting region;
abank layer formed on the substrate and having an opering
exposing the first auxiliary electrode;
an organic light emitting layer formed on the bank layer;
an upper electrode formed on the organic light emitting
layer and the first auxiliary electrode; and
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asecond auxiliary electrode formed on the upper electrode,

wherein the first auxiliary electrode and the second auxil-
iary electrode come into contact with the upper electrode
in the opening exposing the first auxiliary electrode.

2. The organic light emitting display device according to

claim 1, further comprising:

a lower electrode formed on a same layer as the first aux-
iliary electrode and formed in a light emitting region,
wherein the bank layer has another opening exposing the
lower electrode.

3. The organic light emitting display device according to
claim 1, wherein the opening exposing the first auxiliary
electrode is in the non-light emitting region, and

wherein the second auxiliary electrode is formed to contact
the upper electrode in the opening exposing the first
auxiliary electrode, and formed above the bank layer to
overlap the organic light emitting layer.

4. The organic light emitting display device according to

claim 1, further comprising:

a protruding pattern formed on the second auxiliary elec-
trode in the opening exposing the first auxiliary elec-
trode, the protruding pattern including black resin.

5. The organic light emitting display device according to
claim 4, wherein, in a cross-sectional view, a maximum width
of the protruding pattern is less than or equal to a width of the
opening exposing the lower electrode.

6. The organic light emitting display device according to
claim 4,

wherein the second auxiliary electrode, the protruding pat-
tern, and the bank layer are not in the light emitting
region.

7. The organic light emitting display device according to
claim 1, wherein the organic light emitting layer is not in the
opening exposing the first auxiliary electrode.

8. The organic light emitting display device according to
claim 1, further comprising:

a planarization film formed between the substrate and the
first auxiliary electrode, wherein the bank layer is
formed on the planarization film.

9. The organic light emitting display device according to
claim 1, wherein the second auxiliary electrode includes a
metal or metal oxide for generating Joule heat by a driving
power.

10. The organic light emitting display device according to
claim 1, further comprising:

a lower electrode formed in a same plane as the first aux-

iliary electrode,

wherein the first auxiliary electrode has a mesh pattern in
the non-light emitting region including the opening
exposing the first auxiliary electrode.

11. A method of forming an organic light emitting display

device, comprising:

forming a first auxiliary electrode on a substrate, and in a
non-light emitting region;

forming a bank layer on the substrate, the bank layer having
an opening exposing the first auxiliary electrode;
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forming an organic light emitting layer on the bank layer;

and

forming an upper electrode on the organic light emitting

layer and the first auxiliary electrode,

wherein the first auxiliary electrode and the second auxil-

iary electrode come into contact with the upper electrode
in the opening exposing the first auxiliary electrode.

12. The method according to claim 11, further comprising:

prior to the forming the upper electrode, initially attaching

an encapsulation substrate with a second auxiliary elec-
trode to the substrate to remove the organic light emit-
ting layer at the opening by Joule heat from the second
auxiliary electrode;

prior to the forming the upper electrode, detaching the

encapsulation substrate from the substrate; and
reattaching the encapsulation substrate to the substrate
after the forming the upper electrode.

13. The method according to claim 12, wherein an initial
attaching of the encapsulation substrate to the substrate
includes applying a driving power to the second auxiliary
electrode to generate Joule heat.

14. The method according to claim 13, wherein the driving
power is cut off in the reattaching of the encapsulation sub-
strate to the substrate.

15. The method according to claim 11, further comprising:

after the forming the upper electrode, attaching an encap-

sulation substrate with a second auxiliary electrode to
the substrate; and

removing the organic light emitting layer at the opening by

welding the upper electrode and the first auxiliary elec-
trode together to remove the organic light emitting layer
by Joule heat from the second auxiliary electrode in the
opening exposing the first auxiliary electrode.

16. The method according to claim 15, wherein the attach-
ing of the encapsulation substrate to the substrate includes
applying a driving power to the second auxiliary electrode to
generate Joule heat.

17. The method according to claim 16, wherein the driving
power is cut off after the upper electrode and the first auxiliary
electrode are welded together.

18. The method according to claim 11, further comprising:

forming a protruding pattern on the second auxiliary elec-

trode in the opening exposing the first auxiliary elec-
trode, the protruding pattern including black resin.

19. The method according to claim 11, wherein the second
auxiliary electrode includes a metal or metal oxide for gen-
erating Joule heat by a driving power.

20. The method according to claim 11, further comprising:

forming a lower electrode in a same plane as the first

auxiliary electrode,

wherein the first auxiliary electrode has a mesh pattern in

the non-light emitting region including the opening
exposing the first auxiliary electrode.

I S T



TRAFROE) BNAXREREEREGHES
NIF(2E)E US20160071914A1
HiES US14/839414

HRBEERRAGE) FEERERAT
BE (T RR)AGE) LG DISPLAY CO. , LTD.

LFERE(ERD)AGE) LG DISPLAY CO., LTD.

patsnap

[FRIRBAA LEE BONGGEUM
YUN HUIKUN
RAAN LEE, BONGGEUM
YUN, HUIKUN
IPCH %S HO1L27/32 HO1L51/52 HO1L51/56
CPCH %S HO1L27/3246 HO1L51/56 HO1L2227/323 HO1L51/5206 HO1L51/5221 HO1L51/5237 HO1L27/3253

HO1L27/3279 HO1L51/5228 HO1L51/5234

R 54 1020140119608 2014-09-10 KR
H 20 FF 30k uUS9799710

SAEBEE Espacenet USPTO

BEGF)

N TENAXEREEMFERVNAKXERREN T %, RE—IX
BAXNENEAERRETEERE MBI RR , BREERLMFE
EAXEHPEREERLHEERESE —WERRNT ONRE FEKE

BEFNENERE RESNEXENE— R SR Eam g M

TR LR EMSE —HE R, F-HWBBRNE _—HYERERE
E—HPERNTT O E iR,

OPNT

|
Wz ——I—J 72T



https://share-analytics.zhihuiya.com/view/3bd568c7-82c4-40f2-8d61-fd87ba0b8688
https://worldwide.espacenet.com/patent/search/family/055438265/publication/US2016071914A1?q=US2016071914A1
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=%2220160071914%22.PGNR.&OS=DN/20160071914&RS=DN/20160071914

