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7) ABSTRACT

Discussed is an organic light emitting display device accord-
ing to the embodiments. The organic light emitting display
device includes an anode electrode in each of a plurality of
pixels defined on a substrate, a bank and an organic emission
layer on the anode electrode, a cathode electrode on the
organic emission layer, and an auxiliary electrode connected
to the cathode electrode. The auxiliary electrode is provided
on the bank, thereby the auxiliary electrode is disposed on
a layer different from the anode electrode.
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FIG. 1
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FIG. 3
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ORGANIC LIGHT EMITTING DISPLAY
DEVICE AND METHOD OF
MANUFACTURING THE SAME

CROSS-REFERENCE TO THE RELATED
APPLICATIONS

[0001] This application claims the priority benefit of the
Korean Patent Application No. 10-2015-0151375 filed on
Oct. 29, 2015, which is hereby incorporated by reference as
if fully set forth herein.

BACKGROUND OF THE INVENTION

[0002] Field of the Invention

[0003] The present invention relates to an organic light
emitting display device, and more particularly, to a top
emission type transparent organic light emitting display
device and a method of manufacturing the same.

[0004] Discussion of the Related Art

[0005] Organic light emitting display devices are self-
emitting devices and have low power consumption, a fast
response time, high emission efficiency, high luminance, and
a wide viewing angle. The organic light emitting display
devices are classified into a top emission type and a bottom
emission type, based on a transmission direction of light
emitted from an organic light emitting device. In the bottom
emission type, a circuit element is disposed between an
emission layer and an image displaying surface, and for this
reason, an aperture ratio is lowered. On the other hand, in the
top emission type, the circuit element is not disposed
between the emission layer and the image displaying sur-
face, and thus, an aperture ratio is enhanced.

[0006] FIG. 1 is a schematic cross-sectional view of a
related art top emission type organic light emitting display
device. As illustrated in FIG. 1, a thin film transistor (TFT)
layer T, a passivation layer 20, a first planarization layer 31,
a second planarization layer 32, a first anode electrode 40, a
second anode electrode 60, a first auxiliary electrode 50, a
second auxiliary electrode 70, a bank 80, a partition wall 92,
an organic emission layer 94, and a cathode electrode 96
may be formed in an active area AA on the substrate 10.
[0007] The TFT layer T includes an active layer 11, a gate
insulation layer 12, a gate electrode 13, an interlayer dielec-
tric 14, a source electrode 15, and a drain electrode 16. The
first anode electrode 40 and the first auxiliary electrode 50
are formed on the first planarization layer 31, and the second
anode electrode 60 and the second auxiliary electrode 70 are
formed on the second planarization layer 32. The first
auxiliary electrode 50 reduces a resistance of the cathode
electrode 96 along with the second auxiliary electrode 70.
[0008] The bank 80 is formed on the second anode elec-
trode 60 and the second auxiliary electrode 70 to define a
pixel area, and the organic emission layer 94 is formed in the
pixel area defined by the bank 80. The cathode electrode 96
is formed on the organic emission layer 94.

[0009] The partition wall 92 is formed on the second
auxiliary electrode 70. The partition wall 92 is spaced apart
from the bank 80 by a certain distance, and the second
auxiliary electrode 70 and the cathode electrode 96 are
connected to each other through a separation space between
the partition wall 92 and the bank 80 to reduce a resistance
of the cathode electrode 96.

[0010] In the top emission type, a light emitted from the
organic emission layer 94 is released through the cathode
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electrode 96. Therefore, the cathode electrode 96 is formed
of a transparent conductive material, and for this reason, a
resistance of the cathode electrode 96 is high. In order to
decrease the resistance of the cathode electrode 96, the
cathode electrode 96 is connected to the first auxiliary
electrode 50 and the second auxiliary electrode 70.

[0011] Particularly, in the related art organic light emitting
display device illustrated in FIG. 1, two auxiliary electrodes
(e.g., the first auxiliary electrode 50 and the second auxiliary
electrode 70) connected to each other are formed for reduc-
ing the resistance of the cathode electrode 96. In this case,
the second auxiliary electrode 70 is formed on the same
layer as the second anode electrode 60, and thus, if a width
of the second auxiliary electrode 70 is enlarged to reduce the
resistance of the cathode electrode 96, a width of the second
anode electrode 60 should be reduced. In this case, the pixel
area of the display device is reduced, and for this reason,
there is a limitation in the amount that the width of the
second auxiliary electrode 70 may be enlarged. Therefore, in
the related art, in order to solve the problems, the first
auxiliary electrode 50 is additionally formed under the
second auxiliary electrode 70, thereby reducing the resis-
tance of the cathode electrode 96 without any reduction in
pixel area.

[0012] The related art top emission type organic light
emitting display device has the following problems. In the
transparent organic light emitting display device that
includes a transmissive part and an emissive part, the
transmissive part should be formed to maximize a transmit-
tance, and to this end, all elements should be stacked in the
emissive part. However, when the TFT layer T is stacked in
the emissive part, an auxiliary electrode cannot be stacked in
the emissive part, and for this reason, the auxiliary electrode
should be stacked separately from the TFT layer T. Two
auxiliary electrodes should be vertically stacked for stacking
the two auxiliary electrodes in a limited space. Also, since
separate masks are used for stacking the two auxiliary
electrodes on one layer, the number of masks increases, and
for this reason, a manufacturing process becomes compli-
cated. Therefore, a technology to reduce the resistance of the
cathode electrode 96 effectively without an increase in
number of masks is necessary.

SUMMARY OF THE INVENTION

[0013] Accordingly, the present invention is directed to
provide a top emission type transparent organic light emit-
ting display device and a method of manufacturing the same
that substantially obviate one or more problems due to
limitations and disadvantages of the related art.

[0014] An aspect of the present invention is directed to
provide a top emission type transparent organic light emit-
ting display device and a method of manufacturing the same,
which provides an area of an auxiliary electrode that effec-
tively reduces a resistance of a cathode electrode, and
decreases the number of masks, thereby simplifying the
manufacturing process.

[0015] Additional advantages and features of the inven-
tion will be set forth in part in the description which follows
and in part will become apparent to those having ordinary
skill in the art upon examination of the following or may be
learned from practice of the invention. The objectives and
other advantages of the invention may be realized and
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attained by the structure particularly pointed out in the
written description and claims hereof as well as the
appended drawings.

[0016] To achieve these and other advantages and in
accordance with the purpose of the invention, as embodied
and broadly described herein, there is provided an organic
light emitting display device that includes an anode elec-
trode in each of a plurality of pixels defined on a substrate,
abank and an organic emission layer on the anode electrode,
a cathode electrode on the organic emission layer, and an
auxiliary electrode connected to the cathode electrode,
wherein the auxiliary electrode is disposed as a layer sepa-
rate from the anode electrode and provided on the bank.
[0017] In another aspect of the present invention, there is
provided a method of manufacturing an organic light emit-
ting display device which includes forming an anode elec-
trode on a substrate, forming a first bank on the anode
electrode, forming an auxiliary electrode on the first bank
and forming a second bank on the auxiliary electrode,
forming an organic emission layer on the anode electrode,
and forming a cathode electrode, connected to the auxiliary
electrode, on the organic emission layer.

[0018] It is to be understood that both the foregoing
general description and the following detailed description of
the present invention are exemplary and explanatory and are
intended to provide further explanation of the invention as
claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] The accompanying drawings, which are included
to provide a further understanding of the invention and are
incorporated in and constitute a part of this application,
illustrate embodiments of the invention and together with
the description serve to explain the principle of the inven-
tion. In the drawings:

[0020] FIG. 1 is a schematic cross-sectional view of a
related art top emission type organic light emitting display
device;

[0021] FIG. 2 is a plan view illustrating a pixel of an
organic light emitting display device according to an
embodiment of the present invention;

[0022] FIG. 3 is a cross-sectional view taken along line
A-A of FIG. 2 in the organic light emitting display device
according to an embodiment of the present invention; and
[0023] FIGS. 4A to 4H are process cross-sectional views
illustrating a method of manufacturing an organic light
emitting display device according to an embodiment of the
present invention.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0024] Reference will now be made in detail to the exem-
plary embodiments of the present invention, examples of
which are illustrated in the accompanying drawings. Wher-
ever possible, the same reference numbers will be used
throughout the drawings to refer to the same or like parts.
[0025] Advantages and features of the present invention,
and implementation methods thereof will be clarified
through following embodiments described with reference to
the accompanying drawings. The present invention may,
however, be embodied in different forms and should not be
construed as limited to the embodiments set forth herein.
Rather, these embodiments are provided so that this disclo-
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sure will be thorough and complete, and will fully convey
the scope of the present invention to those skilled in the art.
Further, the present invention is only defined by scopes of
claims.

[0026] A shape, a size, a ratio, an angle, and a number
disclosed in the drawings for describing embodiments of the
present invention are merely an example, and thus, the
present invention is not limited to the illustrated details. Like
reference numerals refer to like elements throughout. In the
following description, when the detailed description of the
relevant known function or configuration is determined to
unnecessarily obscure the important point of the present
invention, the detailed description will be omitted. In a case
where ‘comprise’, ‘have’, and ‘include’ described in the
present specification are used, another part may be added
unless ‘only~’ is used. The terms of a singular form may
include plural forms unless referred to the contrary.

[0027] In construing an element, the element is construed
as including an error range although there is no explicit
description.

[0028] 1In describing a position relationship, for example,
when a position relation between two parts is described as
‘on~", ‘over~’, ‘under~’, and ‘next~’, one or more other
parts may be disposed between the two parts unless ‘just’ or
‘direct’ is used.

[0029] In describing a time relationship, for example,
when the temporal order is described as ‘after~’, ‘subse-
quent~’, ‘next~’, and ‘before~’, a case which is not con-
tinuous may be included unless ‘just’ or ‘direct’ is used.
[0030] It will be understood that, although the terms
“first”, “second”, etc. may be used herein to describe various
elements, these elements should not be limited by these
terms. These terms are only used to distinguish one element
from another. For example, a first element could be termed
a second element, and, similarly, a second element could be
termed a first element, without departing from the scope of
the present invention.

[0031] Features of various embodiments of the present
invention may be partially or overall coupled to or combined
with each other, and may be variously inter-operated with
each other and driven technically as those skilled in the art
can sufficiently understand. The embodiments of the present
invention may be carried out independently from each other,
or may be carried out together in co-dependent relationship.
[0032] Hereinafter, exemplary embodiments of the present
invention will be described in detail with reference to the
accompanying drawings.

[0033] FIG. 2 is a plan view illustrating a pixel of an
organic light emitting display device according to an
embodiment of the present invention. A plurality of pixels
may be defined on a substrate of the organic light emitting
display device according to an embodiment of the present
invention. As illustrated in FIG. 2, each of the plurality of
pixels may include an emissive area, where four subpixels
are provided, and a transmissive area.

[0034] The four subpixels may include a subpixel emitting
red (R) light, a subpixel emitting white (W) light, a subpixel
emitting blue (B) light, and a subpixel emitting green (G)
light, but are not limited thereto. Hereinafter, a structure of
each of the four subpixels will be described in detail.
[0035] Each of the subpixels may include a thin film
transistor (TFT) T, an anode electrode 180, a first bank 191,
an auxiliary electrode 200, and a cathode electrode. The TFT
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T may supply a data signal, supplied though a data line, to
the anode electrode 180 in response to a gate signal supplied
through a gate line.

[0036] The anode electrode 180 may be provided in the
emissive area of each subpixel. The anode electrode 180
may be connected to a source electrode of the TFT T through
a contact hole and may be supplied with the data signal
through the TFT T.

[0037] The auxiliary electrode 200 may be provided on the
first bank 191 to surround a boundary area between adjacent
subpixels on a plane. In particular, the auxiliary electrode
200 may be provided on four sides of each subpixel. That is,
since the auxiliary electrode 200 is provided on the first bank
191, the auxiliary electrode 200 may be provided on a layer
different from the anode electrode 180 in order to separate
the auxiliary electrode 200 from the anode electrode 180.
The auxiliary electrode 200 may be connected to a below-
described cathode electrode to reduce a resistance of the
cathode electrode. Although the auxiliary electrode 200 may
be provided in a closed form of surrounding four sides of
one subpixel, but is not limited thereto. In other embodi-
ments, the auxiliary electrode 200 may be provided to
surround only some of four sides of one subpixel, based on
a degree to which the resistance of the cathode electrode is
reduced.

[0038] As described above, the transparent organic light
emitting display device may include the emissive area and
the transmissive area. In order not to affect an aperture ratio
of the transmissive area, the auxiliary electrode 200 may be
disposed on lines, such as a gate line and a sensing line, in
a boundary area between adjacent subpixels.

[0039] Particularly, in the related art organic light emitting
display device, an auxiliary electrode is formed as a plurality
of layers for sufficiently enlarging an area of the auxiliary
electrode so as to effectively reduce the resistance of the
cathode electrode. On the other hand, in the present embodi-
ment, since the auxiliary electrode 200 is formed as only one
layer, the number of mask processes to stack the auxiliary
electrode 200 vertically is reduced.

[0040] However, since the auxiliary electrode 200 is
formed as only one layer, an area of the auxiliary electrode
200 necessary for reducing the resistance of the cathode
electrode cannot be sufficiently obtained. For this reason, in
the present embodiment, since the auxiliary electrode 200 is
formed to surround four sides of each subpixel, an area of
the auxiliary electrode 200 necessary for reducing the resis-
tance of the cathode electrode is sufficiently obtained. More-
over, in the present embodiment, since the auxiliary elec-
trode 200 is formed in a boundary area between adjacent
subpixels, an aperture ratio of each subpixel is maintained
as-is.

[0041] The cathode electrode is formed in a whole area
that includes a pixel area, including the emissive area and
the transmissive area, and a space between pixel areas. The
cathode electrode may be connected to a driving power
supply unit and may be supplied with a driving power.

[0042] FIG. 3 is a cross-sectional view taken along line
A-A of FIG. 2 in the organic light emitting display device
100 according to an embodiment of the present invention. As
illustrated in FIG. 3, the organic light emitting display
device 100 according to an embodiment of the present
invention may include an active area AA and a pad area
which are provided on the substrate 100.
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[0043] ATFT layer T, a passivation layer 165, a planariza-
tion layer 170, an anode electrode 180, a first bank 191, an
auxiliary electrode 200, a second bank 192, an organic
emission layer 210, and a cathode electrode 220 may be
formed in the active area AA on the substrate 100. The TFT
layer T may include an active layer 110, a gate insulation
layer 120, a gate electrode 130, an interlayer dielectric 140,
a source electrode 150, and a drain electrode 160.

[0044] The active layer 110 may be formed on the sub-
strate 100 to overlap the gate electrode 130. The active layer
110 may be formed of a silicon-based semiconductor mate-
rial, or may be formed of an oxide-based semiconductor
material. A light shielding layer may be further formed
between the substrate 100 and the active layer 110, and in
this case, external light incident through a bottom of the
substrate 100 is blocked by the light shielding layer, thereby
preventing the active layer 110 from being damaged by the
external light.

[0045] The gate insulation layer 120 may be formed on the
active layer 110. The gate insulation layer 120 may insulate
the active layer 110 from the gate electrode 130. The gate
insulation layer 120 may be formed of an inorganic insu-
lating material, for example, silicon oxide (SiOx), silicon
nitride (SiNx), or a multilayer thereof, but is not limited
thereto. The gate insulation layer 120 may extend to a whole
portion of the active area AA including a transmissive area
TA.

[0046] The gate electrode 130 may be formed on the gate
insulation layer 120. The gate electrode 130 may be formed
to overlap the active layer 110 with the gate insulation layer
120 therebetween. The gate electrode 130 may be formed of
a single layer or a multilayer including one of molybdenum
(Mo), aluminum (Al), chromium (Cr), gold (Au), titanium
(Ti), nickel (Ni), neodymium (Nd), and copper (Cu) or an
alloy thereof, but is not limited thereto.

[0047] The interlayer dielectric 140 may be formed on the
gate electrode 130. The interlayer dielectric 140 may be
formed of the same inorganic insulating material as that of
the gate insulation layer 120, for example, may be formed of
silicon oxide (8i0x), silicon nitride (SiNx), or a multilayer
thereof, but is not limited thereto. The interlayer dielectric
140 may extend to the whole portion of the active area AA
including the transmissive area TA.

[0048] The source electrode 150 and the drain electrode
160 may be formed to face each other on the interlayer
dielectric 140. A first contact hole CH1 exposing one end
region of the active layer 110 and a second contact hole CH2
exposing the other end region of the active layer 110 may be
included in the gate insulation layer 120 and the interlayer
dielectric 140. The source electrode 150 may be connected
to the other end region of the active layer 110 through the
second contact hole CH2, and the drain electrode 160 may
be connected to the one end region of the active layer 110
through the first contact hole CHI.

[0049] The source electrode 150 may include a lower
source electrode 151 and an upper source electrode 152. The
lower source electrode 151 may be formed between the
interlayer dielectric 140 and the upper source electrode 152
to enhance an adhesive force between the interlayer dielec-
tric 140 and the upper source electrode 152. Also, the lower
source electrode 151 protects a bottom of the upper source
electrode 152, thereby preventing the bottom of the upper
source electrode 152 from being corroded. Therefore, an
oxidation rate of the lower source electrode 151 may be
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lower than that of the upper source electrode 152. That is, the
lower source electrode 151 may be formed of a material
which is stronger in corrosion resistance than a material
included in the upper source electrode 152. As described
above, the lower source electrode 151 may act as an adhe-
sion enhancement layer or an anti-corrosion layer and may
be formed of an alloy (MoTi) of Mo and Ti, but is not limited
thereto.

[0050] The upper source electrode 152 may be formed on
a top of the lower source electrode 151. The upper source
electrode 152 may be formed of Cu which is metal having
a low resistance, but is not limited thereto. The upper source
electrode 152 may be formed of metal which is relatively
lower in resistance than the lower source electrode 151. In
order to lower a total resistance of the source electrode 150,
a thickness of the upper source electrode 152 may be formed
thicker than that of the lower source electrode 151.

[0051] Similarly to the above-described source electrode
150, the drain electrode 160 may include a lower drain
electrode 161 and an upper drain electrode 162. The lower
drain electrode 161 may be formed between the interlayer
dielectric 140 and the upper drain electrode 162 to enhance
an adhesive force between the interlayer dielectric 140 and
the upper drain electrode 162 and prevent a bottom of the
upper drain electrode 162 from being corroded. Therefore,
an oxidation rate of the lower drain electrode 161 may be
lower than that of the upper drain electrode 162. That is, the
lower drain electrode 161 may be formed of a material
which is stronger in corrosion resistance than a material
included in the upper drain electrode 162. As described
above, the lower drain electrode 161 may be formed of an
alloy (MoTi) of Mo and Ti which is the same as the
above-described material of the lower source electrode 151,
but is not limited thereto.

[0052] The upper drain electrode 162 may be formed on a
top of the lower drain electrode 161 and may be formed of
Cu which is the same as the above-described material of the
upper source electrode 152, but is not limited thereto. A
thickness of the upper drain electrode 162 may be formed
thicker than that of the lower drain electrode 161, thereby
lowering a total resistance of the drain electrode 160.

[0053] The upper drain electrode 162 may be formed of
the same material as that of the upper source electrode 152
to have the same thickness as that of the upper source
electrode 152, and the lower drain electrode 161 may be
formed of the same material as that of the lower source
electrode 151 to have the same thickness as that of the lower
source electrode 151. In this case, the drain electrode 160
and the source electrode 150 may be simultaneously formed
through the same process.

[0054] A structure of the TFT T is not limited to the
illustrated structure, and may be variously modified to
structures known to those skilled in the art. For example, a
top gate structure where the gate electrode 130 is formed on
the active layer 110 is illustrated in the drawing, but the TFT
T may be formed in a bottom gate structure where the gate
electrode 130 is formed under the active layer 110.

[0055] The passivation layer 165 may be formed on the
TFT layer T, and in particular, may be formed on tops of the
source electrode 150 and the drain electrode 160. The
passivation layer 165 protects the TFT layer T. The passi-
vation layer 165 may be formed of an inorganic insulating
material (for example, SiOx and SiNx), but is not limited
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thereto. The passivation layer 165 may extend to the whole
portion of the active area AA including the transmissive area
TA.

[0056] The planarization layer 170 may be formed on the
passivation layer 165. The planarization layer 170 may
planarize an upper surface of the substrate 100 including the
TFT layer T. The planarization layer 170 may be formed of
an organic insulating material such as acryl resin, epoxy
resin, phenolic resin, polyamide resin, polyimide resin, or
the like, but is not limited thereto. The planarization layer
170 may extend to the whole portion of the active area AA
including the transmissive area TA.

[0057] The anode electrode 180 may be formed on the
planarization layer 170. A third contact hole CH3 exposing
the source electrode 150 may be included in the passivation
layer 165 and the planarization layer 170, and the source
electrode 150 may be connected to the anode electrode 180
through the third contact hole CH3.

[0058] The anode electrode 180 may reflect light, emitted
from the organic emission layer 220, in an up direction and
thus may include a material which is good in reflectivity. The
anode electrode 180 may include a lower anode electrode
181, a center anode electrode 182, and an upper anode
electrode 183.

[0059] The lower anode electrode 181 may be formed
between the planarization layer 170 and the center anode
electrode 182. The lower anode electrode 181 protects a
bottom of the center anode electrode 182, thereby prevent-
ing the bottom of the center anode electrode 182 from being
corroded. Therefore, an oxidation rate of the lower anode
electrode 181 may be lower than that of the center anode
electrode 182. That is, the lower anode electrode 181 may be
formed of a material which is stronger in corrosion resis-
tance than a material included in the center anode electrode
182. The lower anode electrode 181 may be formed of a
transparent conductive material such as indium tin oxide
(ITO) or the like, but is not limited thereto.

[0060] The center anode electrode 182 may be formed
between the lower anode electrode 181 and the upper anode
electrode 183. The center anode electrode 182 may be
formed of a material which is lower in resistance than and
better in reflectivity than the lower anode electrode 181 and
the upper anode electrode 183, and for example, may be
formed of silver (Ag) and/or the like. However, the present
embodiment is not limited thereto. A thickness of the center
anode electrode 182 which is relatively low in resistance
may be formed thicker than that of each of the lower anode
electrode 181 and the upper anode electrode 183 which are
relatively high in resistance, thereby lowering a total resis-
tance of the anode electrode 180.

[0061] The upper anode electrode 183 may be formed on
a top of the center anode electrode 182, thereby preventing
the top of the center anode electrode 182 from being
corroded. To this end, an oxidation rate of the upper anode
electrode 183 may be lower than that of the center anode
electrode 182. That is, the upper anode electrode 183 may be
formed of a material which is stronger in corrosion resis-
tance than a material included in the center anode electrode
182. The upper anode electrode 183 may be formed of a
transparent conductive material such as ITO or the like, but
is not limited thereto.

[0062] The first bank 191 may be formed on the anode
electrode 180. The first bank 191 may be formed on one side
and the other side of the anode electrode 180 to expose a top
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of the anode electrode 180. Since the first bank 191 is
formed to expose the top of the anode electrode 180, an area
where an image is displayed is obtained. Also, since the first
bank 191 is formed on the one side and the other side of the
anode electrode 180, a side surface of the anode electrode
180 vulnerable to corrosion is not exposed to the outside,
thereby preventing the side surface of the anode electrode
180 from being corroded. The first bank 191 may be formed
of an organic insulating material such as polyimide resin,
acryl resin, benzocyclobutene (BCB), or the like, but is not
limited thereto.

[0063] The auxiliary electrode 200 may be formed on the
first bank 191. That is, in an embodiment of the present
invention, the auxiliary electrode 200 may be formed on the
first bank 191 formed on the anode electrode 180 and thus
may be formed on a layer different from the anode electrode
180 in order to separate the auxiliary electrode from the
anode electrode. The auxiliary electrode 200 may be con-
nected to the cathode electrode 220 to lower the resistance
of the cathode electrode 220.

[0064] As described above, the transparent organic light
emitting display device may include the emissive area and
the transmissive area, and in order not to affect an aperture
ratio of the transmissive area, the auxiliary electrode 200
may be disposed on lines, such as a data line, a gate line and
a sensing line, in a boundary area between adjacent subpix-
els. Particularly, in the related art organic light emitting
display device, an auxiliary electrode is formed on a plu-
rality of layers for sufficiently enlarging an area of the
auxiliary electrode so as to effectively reduce the resistance
of the cathode electrode. On the other hand, in the present
embodiment, since the auxiliary electrode 200 is formed on
only one layer different from a layer on which the anode
electrode 180 is formed, the number of mask processes to
stack the auxiliary electrode 200 vertically is reduced.
[0065] However, since the auxiliary electrode 200 is
formed on only one layer, an area of the auxiliary electrode
200 necessary for reducing the resistance of the cathode
electrode 220 cannot be sufficiently obtained. For this rea-
son, in the present embodiment, since the auxiliary electrode
200 is formed to surround four sides of each subpixel, a
sufficient area of the auxiliary electrode 200 necessary for
reducing the resistance of the cathode electrode 220 is
achieved.

[0066] The auxiliary electrode 200 may include a lower
auxiliary electrode 201, an upper auxiliary electrode 202,
and a cover auxiliary electrode 203.

[0067] The lower auxiliary electrode 201 may be formed
between the first bank 191 and the upper auxiliary electrode
202 to enhance an adhesive force between the first bank 191
and the upper auxiliary electrode 202 and prevent a bottom
of the upper auxiliary electrode 202 from being corroded.
Therefore, an oxidation rate of the lower auxiliary electrode
201 may be lower than that of the upper auxiliary electrode
202. That is, the lower auxiliary electrode 201 may be
formed of a material which is stronger in corrosion resis-
tance than a material included in the upper auxiliary elec-
trode 202. As described above, the lower auxiliary electrode
201 may act as an adhesion enhancement layer or an
anti-corrosion layer and may be formed of an alloy (MoT1)
of Mo and Ti, but is not limited thereto.

[0068] The upper auxiliary electrode 202 may be formed
between the lower auxiliary electrode 201 and the cover
auxiliary electrode 203. The upper auxiliary electrode 202
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may be formed of copper (Cu) which is low in resistance, but
is not limited thereto. The upper auxiliary electrode 202 may
be formed of a material which is relatively lower in resis-
tance than the lower auxiliary electrode 201 and the cover
auxiliary electrode 203. A thickness of the upper auxiliary
electrode 202 which is relatively low in resistance may be
formed thicker than that of each of the lower auxiliary
electrode 201 and the cover auxiliary electrode 203 which
are relatively high in resistance, thereby lowering a total
resistance of the auxiliary electrode 200.

[0069] The cover auxiliary electrode 203 may be formed
on the upper auxiliary electrode 202. The cover auxiliary
electrode 203 may be formed to cover a top and a side
surface of the upper auxiliary electrode 202, thereby pre-
venting the upper auxiliary electrode 202 from being cor-
roded. To this end, an oxidation rate of the cover auxiliary
electrode 203 may be lower than that of the upper auxiliary
electrode 202. That is, the cover auxiliary electrode 203 may
be formed of a material which is stronger in corrosion
resistance than a material included in the upper auxiliary
electrode 202.

[0070] Moreover, the cover auxiliary electrode 203 may
be formed to cover up to a side surface of the lower auxiliary
electrode 201. In this case, an oxidation rate of the cover
auxiliary electrode 203 may be lower than that of the lower
auxiliary electrode 201. That is, the cover auxiliary electrode
203 may be formed of a material which is stronger in
corrosion resistance than a material included in the lower
auxiliary electrode 201. The cover auxiliary electrode 203
may be formed of a transparent conductive material such as
indium tin oxide (ITO) or the like, but is not limited thereto.
[0071] In an embodiment of the present invention, the
cover auxiliary electrode 203 may be formed not to cover a
side surface of each of the lower auxiliary electrode 201 and
the upper auxiliary electrode 202 in a certain area where the
cathode electrode 220 is connected to the auxiliary electrode
200, so that the cathode electrode 220 is connected to the
auxiliary electrode 200 to reduce the resistance of the
cathode electrode 220.

[0072] Since the auxiliary electrode 200 includes only the
lower auxiliary electrode 201 and the cover auxiliary elec-
trode 203 in the certain area, the lower auxiliary electrode
201 and the cover auxiliary electrode 203 may be spaced
apart from each other by a distance corresponding to a height
of the upper auxiliary electrode 202 in the certain area, and
the lower auxiliary electrode 201 and the cathode electrode
220 may be electrically connected to each other through a
separation space between the lower auxiliary electrode 201
and the cover auxiliary electrode 203.

[0073] Meanwhile, a width X of the certain area C (as
illustrated in FIG. 2) where the auxiliary electrode 200 is
connected to the cathode electrode may be determined based
on a state where the cathode electrode is deposited on the
auxiliary electrode 200. That is, if the cathode electrode
cannot be normally connected to the auxiliary electrode 200,
it is desirable for the certain area C to be enlarged.

[0074] In detail, the certain area C may be provided in a
separation space between a lower auxiliary electrode 201
and a cover auxiliary electrode 203 which are formed by
etching an upper auxiliary electrode 202 of the auxiliary
electrode 200, and thus, in the present embodiment, the
width X of the certain area C may be adjusted by widening
or narrowing an area of the upper auxiliary electrode which
is etched.
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[0075] As described above, unlike the related art organic
light emitting display device illustrated in FIG. 1, in an
embodiment of the present invention, the lower auxiliary
electrode 201 and the cathode electrode 220 may be elec-
trically connected to each other through a space, obtained by
removing the upper auxiliary electrode 202, in a certain area
without separately forming a partition wall to obtain a space
enabling a cathode electrode and an auxiliary electrode to be
connected to each other.

[0076] In an embodiment of the present invention, the
cover auxiliary electrode 203 and the second bank 192 may
act like eaves, and thus, since the organic emission layer 210
is not deposited under the eaves, the lower auxiliary elec-
trode 201 may be exposed. Particularly, the organic emission
layer 210 may be formed by a deposition process such as an
evaporation process which is excellent in straightness of a
deposited material, and thus, the organic emission layer 210
is not deposited in the separation space S between the lower
auxiliary electrode 201 and the cover auxiliary electrode 203
in a process of depositing the organic emission layer 210.
[0077] In FIG. 3, it is illustrated that the auxiliary elec-
trode 200 and the anode electrode 180 do not overlap each
other, but the present invention is not limited thereto. In
other embodiments, the auxiliary electrode 200 and the
anode electrode 180 may be formed such that a partial region
of the auxiliary electrode 200 overlaps a partial region of the
anode electrode 180, based on a design margin.

[0078] The second bank 192 may be formed on the
auxiliary electrode 200. The second bank 192 may be
formed on the auxiliary electrode 200 to expose the certain
area of the auxiliary electrode 200. That is, since the second
bank 192 is formed on the auxiliary electrode 200, the
auxiliary electrode 200 is not exposed to the outside, and
thus, the organic emission layer 210 is not deposited on the
auxiliary electrode 200. However, as described above, the
second bank 192 may be formed on the auxiliary electrode
200 to expose the certain area of the auxiliary electrode 200,
so that a space enabling the cathode electrode 220 to be
connected to the auxiliary electrode 200 is exposed to the
outside.

[0079] Particularly, since the second bank 192 is formed
simultaneously with the auxiliary electrode 200 by using a
mask for forming the auxiliary electrode 200, the number of
masks is reduced in comparison with the related art organic
light emitting display device illustrated in FIG. 1. A detailed
process of forming the second bank 192 will be described
below.

[0080] The second bank 192 may be formed of an organic
insulating material such as polyimide resin, acryl resin,
benzocyclobutene (BCB), or the like identically to the first
bank 191, but is not limited thereto. The first bank 191 and
the second bank 192 may be formed of different materials.
[0081] The organic emission layer 210 may be formed on
the anode electrode 180. The organic emission layer 210
may include a hole injection layer, a hole transport layer, an
emission layer, an electron transport layer, and an electron
injection layer. The organic emission layer 210 may be
modified to have various structures known to those skilled in
the art.

[0082] The organic emission layer 210 may extend to a top
of the second bank 192. However, the organic emission layer
210 may not extend to the top of the auxiliary electrode 200
to cover the certain area of the auxiliary electrode 200. This
is because when the organic emission layer 210 covers the
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top of the auxiliary electrode 200 (in particular, the lower
auxiliary electrode 201), it is difficult to electrically connect
the lower auxiliary electrode 201 to the cathode electrode
220. As described above, the organic emission layer 210
may be formed by a deposition process without a mask that
covers the top of the auxiliary electrode 200, and in this case,
the organic emission layer 210 may be formed on a side
surface of the lower auxiliary electrode 201 exposed in the
certain area.

[0083] The cathode electrode 220 may be formed on the
organic emission layer 210. The cathode electrode 220 may
be formed on a surface from which light is emitted, and thus
may be formed of a transparent conductive material. Since
the cathode electrode 220 is formed of a transparent con-
ductive material, a resistance of the cathode electrode 220 is
high, and for this reason, in order to lower the resistance of
the cathode electrode 220, the cathode electrode 220 may be
connected to the auxiliary electrode 200. In detail, the
cathode electrode 220 may be connected to the lower
auxiliary electrode 201 through a separation space between
the lower auxiliary electrode 201 and the cover auxiliary
electrode 203. The cathode electrode 220 may be formed by
a deposition process such as a sputtering process which is
not good in straightness of a deposited material, and thus, the
cathode electrode 220 may be deposited in the separation
space between the lower auxiliary electrode 201 and the
cover auxiliary electrode 203 in a process of depositing the
cathode electrode 220.

[0084] An encapsulation layer may be further formed on
the cathode electrode 220 and prevents penetration of water.
The encapsulation layer may use various materials known to
those skilled in the art. Also, a color filter may be further
formed for each subpixel and on the cathode electrode 220,
and in this case, white light may be emitted from the organic
emission layer 220.

[0085] FIGS. 4A to 4H are process cross-sectional views
illustrating a method of manufacturing an organic light
emitting display device according to an embodiment of the
present invention and relate to a method of manufacturing
the above-described organic light emitting display device of
FIG. 3. Thus, like reference numerals refer to like elements,
and in a material and a structure of each element, the same
or similar descriptions are not repeated.

[0086] First, as illustrated in FIG. 4A, an active layer 110,
a gate insulation layer 120, a gate electrode 130, an inter-
layer dielectric 140, a source electrode 150, and a drain
electrode 160 may be sequentially formed on a substrate
100. In particular, the active layer 110 may be formed on the
substrate 100, the gate insulation layer 120 may be formed
on the active layer 110, the gate electrode 130 may be
formed on the gate insulation layer 120, the interlayer
dielectric 140 may be formed on the gate electrode 130, and
a first contact hole CH1 and a second contact hole CH2 may
be formed in the gate insulation layer 120 and the interlayer
dielectric 140. Subsequently, the drain electrode 160 con-
nected to one end region of the active layer 110 through the
contact hole CH1 may be formed, and the source electrode
150 connected to the other end region of the active layer 110
through the second contact hole CH2 may be formed.

[0087] Specifically, the active layer 110, the gate electrode
130, the source electrode 150, and the drain electrode 160
may be formed in an emissive area of the substrate 100. The
gate insulation layer 120 and the interlayer dielectric 140
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may be formed in an active area AA including a transmissive
area as well as the emissive area.

[0088] The source electrode 150 may include a lower
source electrode 151 and an upper source electrode 152, and
the drain electrode 160 may include a lower drain electrode
161 and an upper drain electrode 162. The source electrode
150 and the drain electrode 160 may be simultaneously
formed of the same material through the same patterning
process.

[0089] Subsequently, as illustrated in FIG. 4B, a passiva-
tion layer 165 may be formed on the source electrode 150
and the drain electrode 160, and a planarization layer 170
may be formed on the passivation layer 165. The passivation
layer 165 and the planarization layer 170 may be formed in
the active area AA including the transmissive area as well as
the emissive area. A third contact hole CH3 may be formed
in the passivation layer 165 and the planarization layer 170
in the active area AA, and the source electrode 150 may be
exposed to the outside through the third contact hole CH3.
[0090] Subsequently, as illustrated in FIG. 4C, an anode
electrode 180 may be formed on the planarization layer 170
in the active area AA, and a first bank 191 may be formed
on the anode electrode 180. The anode electrode 180 may be
formed to be connected to the source electrode 150 through
the third contact hole CH3. The anode electrode 180 may
include a lower anode electrode 181, a center anode elec-
trode 182, and an upper anode electrode 183.

[0091] The first bank 191 may be formed to have different
thicknesses by using a half-tone mask. In particular, the first
bank 191 may be formed to have a relatively thick thickness
in one side and the other side of the anode electrode 180.
That is, the first bank 191 may be formed to have a relatively
thin thickness in an area where the organic emission layer
210 is formed directly on a top of the anode electrode 180
in FIG. 4G to be described below. This is for protecting the
anode electrode 180 in a below-described etching process
and exposing only an area other than the one side and the
other side of the anode electrode 180 through a process of
ashing the first bank 191.

[0092] Subsequently, as illustrated in FIG. 4D, an auxil-
iary electrode 200 may be formed on the first bank 191. That
is, the auxiliary electrode 200 may be formed on the first
bank 191 formed on the anode electrode 180 and thus may
be formed on a layer different from the anode electrode 180.
The auxiliary electrode 200 may include a lower auxiliary
electrode 201, an upper auxiliary electrode 202, and a cover
auxiliary electrode 203.

[0093] Particularly, the cover auxiliary electrode 203 may
be formed to cover a top and a side surface of the upper
auxiliary electrode 202 and cover a side surface of the lower
auxiliary electrode 201. The cover auxiliary electrode 203
may be formed not to cover a side surface of each of the
upper auxiliary electrode 202 and the lower auxiliary elec-
trode 201 in a certain area illustrated in FIG. 4D. A reason
that the upper auxiliary electrode 202 and the lower auxil-
iary electrode 201 is not covered in only the certain area is
so that the upper auxiliary electrode 202 is etched in only the
certain area, and the cathode electrode 220 may be con-
nected to the lower auxiliary electrode 201 through a space
obtained by etching the upper auxiliary electrode 202.
[0094] Subsequently, as illustrated in FI1G. 4E, a photore-
sist pattern PR may be formed and aligned on the auxiliary
electrode 200. Particularly, in FIG. 4G, the photoresist
pattern PR may be formed as a pattern that does not cover
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an area, where the organic emission layer 210 is formed
directly on the top of the anode electrode 180, and the certain
area of the auxiliary electrode 200.

[0095] Subsequently, as illustrated in FIG. 4F, the upper
auxiliary electrode 202 may be etched in the certain area by
using the photoresist pattern PR as a mask, and a second
bank 192 may be formed on the auxiliary electrode 200 by
using the remaining photoresist pattern PR. That is, since the
photoresist pattern PR illustrated in FIG. 4E is used as a
mask, the auxiliary electrode 200 is not etched in an area
other than the certain area. Also, since the first bank 191 is
formed to cover a whole portion of the first anode electrode
180 by using as a half-tone mask in FIG. 4C described
above, the anode electrode 180 is not etched, and the upper
auxiliary electrode 202 may be etched and removed in only
the certain area.

[0096] In particular, when the upper auxiliary electrode
202 is formed of Cu, the lower auxiliary electrode 201 is
formed of an alloy (MoTi) of Mo and Ti, and the cover
auxiliary electrode 203 is formed of ITO, only the upper
auxiliary electrode 202 may be removed by an etchant for
selectively etching only Cu. For example, only the upper
auxiliary electrode 202 formed of Cu may be removed by an
etchant including a ternary mixed acid system of phosphoric
acid, nitric acid, and acetic acid in the etching process, but
is not limited thereto. Also, a component of the etchant may
be changed based on a material of the upper auxiliary
electrode 202. By removing only the upper auxiliary elec-
trode 202 after the auxiliary electrode 200 is formed, as
illustrated in FIG. 4F, a separation space S may be formed
between the lower auxiliary electrode 201 and the cover
auxiliary electrode 203.

[0097] Moreover, the second bark 192 may be formed on
the auxiliary electrode 200 by using the remaining photo-
resist pattern PR. By ashing the second bank 192 and the first
bank 191 formed as illustrated in FIG. 4C, a substrate 100
in a state where a top of the anode electrode 180 is externally
exposed may be formed as illustrated in FIG. 4F. As a result,
since the second bank 192 is formed along with the auxiliary
electrode 200 by using the remaining photoresist pattern PR
in a process of forming the auxiliary electrode 200, the
auxiliary electrode 200 is prevented from being exposed to
the outside without a separate mask process being addition-
ally performed.

[0098] Subsequently. as seen in FIG. 4G, the organic
emission layer 210 may be formed on the anode electrode
180. The organic emission layer 210 may be formed by a
deposition process such as an evaporation process which is
excellent in straightness of a deposited material, and thus,
the organic emission layer 210 is not deposited in the
separation space S between the lower auxiliary electrode
201 and the cover auxiliary electrode 203 although the
organic emission layer 210 is deposited on a top of the
second bank 192. That is, since the second bank 192 acts like
eaves in depositing the organic emission layer 210, the
organic emission layer 210 cannot be deposited in the
separation space S between the lower auxiliary electrode
201 and the cover auxiliary electrode 203 even when the
organic emission layer 210 is deposited.

[0099] Subsequently. as illustrated in FIG. 4H, a cathode
electrode 220 may be formed on the organic emission layer
210. The cathode electrode 220 may be formed to be
connected to the lower auxiliary electrode 201 through the
separation space S between the lower auxiliary electrode
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201 and the cover auxiliary electrode 203. The cathode
electrode 220 may be formed by a deposition process such
as a sputtering process which is not good in straightness of
a deposited material, and thus, the cathode electrode 220
may be deposited in the separation space S between the
lower auxiliary electrode 201 and the cover auxiliary elec-
trode 203 in a process of depositing the cathode electrode
220.
[0100] As described above, according to the embodiments
of the present invention, since an auxiliary electrode is
provided to surround a subpixel on a plane, an area of the
auxiliary electrode is obtained without affecting a transmit-
tance of a transparent organic light emitting display device,
thereby effectively adjusting a resistance of a cathode elec-
trode. Particularly, since an anode electrode and the auxil-
iary electrode are each formed as only one layer, the number
of mask processes is reduced.
[0101] Moreover, according to the embodiments of the
present invention, by omitting a process of forming a
partition wall acting as eaves in order for only a cathode
electrode to be connected to an auxiliary electrode, a time
and the cost expended in a manufacturing process are
reduced. Particularly, a second bank may be formed by using
a photoresist pattern for forming an internal separation space
of the auxiliary electrode connected to the cathode electrode,
thereby reducing the number of mask processes.
[0102] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention without departing from the spirit or scope
of the inventions. Thus, it is intended that the present
invention covers the modifications and variations of this
invention provided they come within the scope of the
appended claims and their equivalents.
[0103] The present invention encompasses various modi-
fications to each of the examples and embodiments dis-
cussed herein. According to the invention, one or more
features described above in one embodiment or example can
be equally applied to another embodiment or example
described above. The features of one or more embodiments
or examples described above can be combined into each of
the embodiments or examples described above. Any full or
partial combination of one or more embodiment or examples
of the invention is also part of the invention.
What is claimed is:
1. An organic light emitting display device comprising:
an anode electrode in each of a plurality of pixels defined
on a substrate;
a bank and an organic emission layer on the anode
electrode;
a cathode electrode on the organic emission layer; and
an auxiliary electrode connected to the cathode electrode,
wherein the auxiliary electrode is provided on the bank,
thereby the auxiliary electrode is disposed on a layer
different from the anode electrode.
2. The organic light emitting display device of claim 1,
wherein the bank comprises:
a first bank disposed on each of one side and the other side
of the anode electrode; and
a second bank disposed in an area of the auxiliary
electrode other than a certain area of the auxiliary
electrode which is connected to the cathode electrode.
3. The organic light emitting display device of claim 2,
wherein:
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the auxiliary electrode comprises a lower auxiliary elec-
trode, an upper auxiliary electrode, and a cover auxil-
iary electrode,

an oxidation rate of each of the lower auxiliary electrode

and the cover auxiliary electrode is lower than an
oxidation rate of the upper auxiliary electrode, and

a resistance of the upper auxiliary electrode is lower than

a resistance of each of the lower auxiliary electrode and
the cover auxiliary electrode.

4. The organic light emitting display device of claim 3,
wherein:

in the certain area, the auxiliary electrode comprises the

lower auxiliary electrode and the cover auxiliary elec-
trode, and

the cathode electrode is connected to the lower auxiliary

electrode in the certain area through a separation space
between the lower auxiliary electrode and the cover
auxiliary electrode.
5. The organic light emitting display device of claim 1,
wherein:
the anode electrode comprises a lower anode electrode, a
center anode electrode, and an upper anode electrode,

an oxidation rate of each of the lower anode electrode and
the upper anode electrode is lower than an oxidation
rate of the center anode electrode, and

a resistance of the center anode electrode is lower than a

resistance of each of the lower anode electrode and the
upper anode electrode.

6. The organic light emitting display device of claim 1,
wherein the auxiliary electrode is provided to surround
subpixels in each of the plurality of pixels on a plane.

7. A method of manufacturing an organic light emitting
display device, the method comprising:

forming an anode electrode on a substrate;

forming a first bank on the anode electrode;

forming an auxiliary electrode on the first bank and

forming a second bank on the auxiliary electrode;
forming an organic emission layer on the anode electrode;
and

forming a cathode electrode, connected to the auxiliary

electrode, on the organic emission layer.

8. The method of claim 7, wherein the forming of the first
bank comprises forming the first bank by using a half-tone
mask to have a relatively thicker thickness in one side and
the other side of the anode electrode and have a relatively
thinner thickness in another region.

9. The method of claim 8, wherein the forming of the
second bank comprises:

forming the auxiliary electrode that includes a lower

auxiliary electrode, an upper auxiliary electrode, and a
cover auxiliary electrode;

forming a photoresist pattern on the auxiliary electrode;

removing the upper auxiliary electrode in a certain area of

the auxiliary electrode by using the photoresist pattern
as a mask; and

forming the second bank by using the photoresist pattern.

10. The method of claim 9, further comprising:

after the forming of the second bank, ashing the first bank

and the second bank to externally expose the anode
electrode in a region other than the one side and the
other side of the anode electrode.

11. The method of claim 9, wherein the organic emission
layer is not deposited in the certain area from which the
upper auxiliary electrode has been removed, and the cathode
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electrode is deposited in the certain area from which the
upper auxiliary electrode has been removed.

12. The method of claim 10, wherein the forming the
auxiliary electrode forms the auxiliary electrode to surround
the exposed region of the anode electrode.

13. The method of claim 12, wherein the auxiliary elec-
trode is formed in a closed form surrounding four sides of
each subpixel of the organic light emitting display device.

14. The method of claim 12, wherein the auxiliary elec-
trode is formed to surround less than four sides of each
subpixel of the organic light emitting display device.

15. An organic light emitting display device comprising:

a plurality of pixels on a substrate,

each of the plurality of pixels including an emissive area
where a plurality of subpixels are disposed and a
transmissive area,

each of the subpixels including a thin film transistor, a
bank, an anode electrode, a cathode electrode, and an
auxiliary electrode, the anode electrode provided in the
emissive area and the auxiliary electrode provided in
the transmissive area, the thin film transistor supplied
with a data signal through a data line to the anode
electrode in response to a gate signal supplied through
a gate line,

wherein the auxiliary electrode is connected to the cath-
ode electrode and is disposed on the bank to surround
a boundary area between adjacent subpixels on a plane.
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16. The organic light emitting display device of claim 15,
wherein the auxiliary electrode is disposed on the gate line
in the boundary area between the adjacent subpixels.

17. The organic light emitting display device of claim 15,
wherein the auxiliary electrode is disposed in a closed form
surrounding four sides of each of the subpixels.

18. The organic light emitting display device of claim 15,
wherein the auxiliary electrode 1s disposed to surround less
than four sides of each of the subpixels.

19. The organic light emitting display device of claim 15,
wherein the bank comprises:

a first bank disposed on each of one side and the other side

of the anode electrode; and

a second bank disposed in an area of the auxiliary

electrode other than a certain area of the auxiliary
electrode which is to be connected to the cathode
electrode.

20. The organic light emitting display device of claim 19,
wherein:

the auxiliary electrode comprises a lower auxiliary elec-

trode, an upper auxiliary electrode, and a cover auxil-
iary electrode,

an oxidation rate of each of the lower auxiliary electrode

and the cover auxiliary electrode is lower than an
oxidation rate of the upper auxiliary electrode, and

a resistance of the upper auxiliary electrode is lower than

a resistance of each of the lower auxiliary electrode and
the cover auxiliary electrode.
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