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(57) ABSTRACT

Provided are an organic light-emitting display apparatus and
a method of manufacturing the same. An organic light-
emitting display apparatus includes: a substrate including an
active area and a pad area, an anode electrode in the active
area, an organic emission layer on the anode electrode, a
cathode electrode on the organic emission layer, an auxiliary
electrode connected to the cathode electrode, a signal pad in
the pad area, and a first pad electrode connected to the signal
pad, the first pad electrode covering a top of the signal pad,
the first pad electrode being configured to prevent the top of
the signal pad from being corroded, wherein the auxiliary
electrode includes a first auxiliary electrode and a second
auxiliary electrode connected to the first auxiliary electrode
through a contact hole, and wherein the first pad electrode
includes a same material as the first auxiliary electrode.
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ORGANIC LIGHT EMITTING DISPLAY
APPARATUS AND METHOD OF
MANUFACTURING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATION(S)

[0001] This application claims the benefit of Korean Pat-
ent Application No. 10-2015-0075397, filed on May 28,
2015, the entire disclosure of which is hereby incorporated
by reference herein for all purposes.

BACKGROUND

1. Technical Field

[0002] The present disclosure relates to an organic light-
emitting display apparatus, and, more particularly, to a
top-emission type organic light-emitting display apparatus
and a method of manufacturing the same.

2. Discussion of the Related Art

[0003] Organic light-emitting display apparatuses are self-
emitting apparatuses and have low power consumption, a
fast response time, high emission efficiency, high luminance,
and a wide viewing angle. The organic light-emitting display
apparatuses 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 organic light-emitting display appa-
ratus, 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 organic light-emitting display apparatus,
the circuit element is not disposed between the emission
layer and the image displaying surface. Thus, an aperture
ratio is enhanced.

[0004] FIG. 1 is a schematic cross-sectional view of a
related art top-emission type organic light-emitting display
apparatus.

[0005] As shown in FIG. 1, a thin film transistor (TFT)
layer T that includes an active layer 11, a gate insulation
layer 12, a gate electrode 13, an interlayer dielectric 14, a
source electrode 15, and a drain electrode 16 is formed in an
active area AA on a substrate 10. A passivation layer 20 and
planarization layer 30 are sequentially formed on the TFT
layer T.

[0006] An anode electrode 40 and an auxiliary electrode
50 are formed on the planarization layer 30. The auxiliary
electrode 50 decreases a resistance of a cathode electrode 80,
as will be described below.

[0007] Abank 60 is formed on the anode electrode 40 and
the auxiliary electrode 50 and defines a pixel area. An
organic emission layer 70 is formed in the pixel area defined
by the bank 60, and the cathode electrode 80 is formed on
the organic emission layer 70.

[0008] In the top-emission type organic light-emitting
display apparatus, light emitted from the organic emission
layer 70 passes through the cathode electrode 80. Therefore,
the cathode electrode 80 is formed of a transparent conduc-
tive material, and a resistance of the cathode electrode 80
increases. To decrease the resistance of the cathode electrode
80, the cathode electrode 80 is connected to the auxiliary
electrode 50.
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[0009] The gate insulation layer 12 and the interlayer
dielectric 14 are formed in a pad area PA on the substrate 10,
a signal pad 90 is formed on the interlayer dielectric 14, and
the passivation layer 20 is formed on the signal pad 90. A
hole is provided in the passivation layer 20, and the signal
pad 90 is exposed to the outside through the hole. Because
the signal pad 90 should be connected to an external driving
circuit, the signal pad 90 is exposed to the outside by
forming the hole in the passivation layer 20.

[0010] The related art top-emission type organic light-
emitting display apparatus has the following problems.
[0011] Because the signal pad 90 should be connected to
the external driving circuit, a top of the signal pad 90 is
exposed to the outside. For this reason, the top of the signal
pad 90 is corroded, and the corrosion can spread to another
area. A metal layer having excellent corrosion resistance
may be further formed on the top of the signal pad 90 to
prevent the top of the signal pad 90 from being corroded.
However, in this case, the number of processes increases.
Also, an electrode layer, which is the same as the anode
electrode 40, may be formed on the signal pad 90 through
the same process to prevent the top of the signal pad 90 from
being corroded without an increase in number of processes.
Even in this case, however, it is unable to prevent a material
of the electrode material from being corroded, or it is unable
to prevent corrosion from being spread through a side
surface of the electrode layer.

[0012] Moreover, to connect the signal pad 90 to the
external driving circuit, the top of the signal pad 90 is
exposed by forming the hole in the passivation layer 20, but
when the hole of the passivation layer 20 is previously
formed, an etchant for pattern-forming the anode electrode
40 flows through the hole and damages the signal pad 90. To
prevent the damage, a process of forming the hole of the
passivation layer 20 for exposing the top of the signal pad 90
may be separately performed after a process of pattern-
forming the anode electrode 40 is completed, but in this
case, a separate (additional) mask process is added.

SUMMARY

[0013] Accordingly, the present disclosure is directed to
an organic light-emitting display apparatus and a method of
manufacturing the same that substantially obviate one or
more of the problems due to limitations and disadvantages
of the related art.

[0014] An object of the present disclosure is to provide a
top-emission type organic light-emitting display apparatus
and a method of manufacturing the same, in which the
number of additional processes is minimized, and a signal
pad is prevented from being corroded.

[0015] Additional features and advantages will be set forth
in the description which follows, and in part will be apparent
from the description, or may be learned by practice of the
invention. The objectives and other advantages of the dis-
closure will be realized and attained by the structure par-
ticularly pointed out in the written description and claims
thereof as well as the appended drawings.

[0016] To achieve these and other advantages and in
accordance with the purpose of the present disclosure, as
embodied and broadly described, there is provided an
organic light-emitting display apparatus, including: a sub-
strate including an active area and a pad area, an anode
electrode in the active area of the substrate, an organic
emission layer on the anode electrode, a cathode electrode
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on the organic emission layer, an auxiliary electrode con-
nected to the cathode electrode, a signal pad in the pad area
of the substrate, and a first pad electrode connected to the
signal pad, the first pad electrode covering a top of the signal
pad, the first pad electrode being configured to prevent the
top of the signal pad from being corroded, wherein the
auxiliary electrode includes a first auxiliary electrode and a
second auxiliary electrode connected to the first auxiliary
electrode through a contact hole, and wherein the first pad
electrode includes a same material as the first auxiliary
electrode.

[0017] In another aspect, there is provided a method of
manufacturing an organic light-emitting display apparatus,
the method including: forming, on a substrate: a source
electrode, a drain electrode, and a signal pad, forming a
passivation layer on the source electrode, the drain elec-
trode, and the signal pad, forming a first contact hole
externally exposing the source electrode or the drain elec-
trode by removing a predetermined region of the passivation
layer, forming a second contact hole externally exposing the
signal pad by removing another partial region of the passi-
vation layer, forming a first anode electrode connected to the
source electrode or the drain electrode, forming a first
auxiliary electrode separated from the first anode electrode,
forming a first pad electrode connected to the signal pad, the
first pad electrode being formed of a same material as the
first auxiliary electrode, forming a third contact hole exter-
nally exposing the first anode electrode, and forming a
fourth contact hole externally exposing the first auxiliary
electrode.

[0018] Other systems, methods, features and advantages
will be, or will become, apparent to one with skill in the art
upon examination of the following figures and detailed
description. It is intended that all such additional systems,
methods, features and advantages be included within this
description, be within the scope of the present disclosure,
and be protected by the following claims. Nothing in this
section should be taken as a limitation on those claims.
Further aspects and advantages are discussed below in
conjunction with the embodiments. It is to be understood
that both the foregoing general description and the following
detailed description of the present disclosure are examples
and explanatory, and are intended to provide further expla-
nation of the disclosure 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 specification,
illustrate implementations of the invention and together with
the description serve to explain the principles of the inven-
tion.

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

[0021] FIG. 2 is a cross-sectional view of an organic
light-emitting display apparatus according to an example
embodiment of the present disclosure.

[0022] FIG. 3 is a cross-sectional view of an organic
light-emitting display apparatus according to an example
embodiment of the present disclosure.
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[0023] FIGS. 4A to 4K are cross-sectional views illustrat-
ing a method of manufacturing an organic light-emitting
display apparatus according to an example embodiment of
the present disclosure.

[0024] FIGS. 5A to 5H are cross-sectional views illustrat-
ing a method of manufacturing an organic light-emitting
display apparatus according to an example embodiment of
the present disclosure.

[0025] Throughout the drawings and the detailed descrip-
tion, unless otherwise described, the same drawing reference
numerals should be understood to refer to the same ele-
ments, features, and structures. The relative size and depic-
tion of these elements may be exaggerated for clarity,
illustration, and convenience.

DETAILED DESCRIPTION

[0026] Reference will now be made in detail to embodi-
ments of the present disclosure, examples of which are
illustrated in the accompanying drawings. In the following
description, when a detailed description of well-known
functions or configurations related to this document is
determined to unnecessarily cloud a gist of the invention, the
detailed description thereof will be omitted. The progression
of processing steps and/or operations described is an
example; however, the sequence of steps and/or operations
is not limited to that set forth herein and may be changed as
is known in the art, with the exception of steps and/or
operations necessarily occurring in a certain order. Like
reference numerals designate like elements throughout.
Names of the respective elements used in the following
explanations are selected only for convenience of writing the
specification and may be thus different from those used in
actual products.

[0027] In the description of embodiments, when a struc-
ture is described as being positioned “on or above” or “under
or below” another structure, this description should be
construed as including a case in which the structures contact
each other as well as a case in which a third structure is
disposed therebetween.

[0028] Hereinafter, example embodiments of the present
disclosure will be described in detail with reference to the
accompanying drawings.

[0029] FIG. 2 is a cross-sectional view of an organic
light-emitting display apparatus according to an example
embodiment of the present disclosure.

[0030] As shown in FIG. 2, the organic light-emitting
display apparatus according to an example embodiment of
the present disclosure may include an active area AA and a
pad area PA which are included in a substrate 100. A thin
film transistor (TFT) T, a passivation layer 165, a first
planarization layer 171, a second planarization layer 172, a
first anode electrode 180, a second anode electrode 200, a
first auxiliary electrode 190, a second auxiliary electrode
210, a bank 220, a partition wall 230, an organic emission
layer 240, and a cathode electrode 250 may be formed in the
active area AA of the substrate 100,

[0031] The TFT 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. The active layer 110 may be formed on the substrate
100 to overlap the gate electrode 130. The active layer 110
may be formed of a silicon-based semiconductor material, or
may be formed of an oxide-based semiconductor material.
Although not shown, a light-shielding layer may be further
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formed between the substrate 100 and the active layer 110.
For example, external light incident through a bottom of the
substrate 100 may be blocked by the light shielding layer,
thereby preventing the active layer 110 from being damaged
by the external light.

[0032] 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 (Si0,), silicon
nitride (SiN, ), or a multilayer thereof, but embodiments are
not limited thereto. The gate insulation layer 120 may extend
to the pad area PA.

[0033] 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 formed, for example, of one of
molybdenum (Mo), aluminum (Al), chromium (Cr), gold
(Au), titanium (Ti), nickel (Ni), neodymium (Nd), and
copper (Cu) or an alloy thereof, but embodiments are not
limited thereto.

[0034] 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, silicon oxide
(810,), silicon nitride (SiN,), or a multilayer thereof, but
embodiments are not limited thereto. The interlayer dielec-
tric 140 may extend to the pad area PA.

[0035] 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
provided 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 CH1.

[0036] 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
and may enhance an adhesive force between the interlayer
dielectric 140 and the upper source electrode 152. Also, the
lower source electrode 151 may protect 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 lower than that of the upper source electrode
152. That is, the lower source electrode 151 may be formed
of a material that is stronger in corrosion resistance than a
material forming the upper source electrode 152. As
described above, the lower source electrode 151 may act as
an adhesion enhancement layer or an anti-corrosion layer
and may be formed of an alloy (MoTi) of molybdenum (Mo)
and titanium (Ti), but embodiments are not limited thereto.
[0037] 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 copper (Cu), which is a
metal having a low resistance, but embodiments are not
limited thereto. The upper source electrode 152 may be
formed of metal which is relatively lower in resistance than
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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.

[0038] 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. The lower
drain electrode 161 may enhance an adhesive force between
the interlayer dielectric 140 and the upper drain electrode
162, and may also 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 having a stronger
corrosion resistance than a material forming the upper drain
electrode 162. As described above, the lower drain electrode
161 may be formed of an alloy (MoTi) of molybdenum (Mo)
and titanium (Ti), similarly to the above-described material
of the lower source electrode 151, but embodiments are not
limited thereto.

[0039] The upper drain electrode 162 may be formed on
top of the lower drain electrode 161 and may be formed of
copper (Cu), similarly to the above-described material of the
upper source electrode 152, but embodiments are not limited
thereto. The upper drain electrode 162 may be thicker than
that of the lower drain electrode 161, thereby lowering a
total resistance of the drain electrode 160.

[0040] The upper drain electrode 162 may be formed of
the same material as that of the upper source electrode 152,
and may 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, and may have the same thickness as that of
the lower source electrode 151. In some embodiments, the
drain electrode 160 and the source electrode 150 may be
simultaneously formed through the same process.

[0041] 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 in which the gate electrode 130 1s formed
on the active layer 110 is illustrated in the FIG. 2 example,
but the TFT T may alternatively be formed in a bottom gate
structure in which the gate electrode 130 is formed under the
active layer 110.

[0042] The passivation layer 165 may be formed on the
TFT T, and, for example, may be formed on tops of the
source electrode 150 and the drain electrode 160. The
passivation layer 165 protects the TFT T. The passivation
layer 165 may be formed of an inorganic insulating material
(for example, SiO, and SiN,), but embodiments are not
limited thereto. The passivation layer 165 may extend to the
pad area PA.

[0043] The first planarization layer 171 may be formed on
the passivation layer 165. The first planarization layer 171
may planarize an upper surface of the substrate 100 includ-
ing the TFT T. The first planarization layer 171 may be
formed of an organic insulating material, such as acryl resin,
epoxy resin, phenolic resin, polyvamide resin, polyimide
resin, or the like, but embodiments are not limited thereto.
The first planarization layer 171 may not extend to the pad
area PA.
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[0044] The first anode electrode 180 and the first auxiliary
electrode 190 may be formed on the first planarization layer
171. That is, the first anode electrode 180 and the first
auxiliary electrode 190 may be formed on the same layer. A
third contact hole CH3 exposing the source electrode 150
may be provided in the passivation layer 165 and the first
planarization layer 171, and the source electrode 150 may be
connected to the first anode electrode 180 through the third
contact hole CH3. In some embodiments, the first anode
electrode 180 may be connected with the source electrode
150. However, the source electrode 150 and the drain
electrode 160 can be switched based on the mode of the
transistor. Accordingly, in some embodiments, the first
anode electrode 180 may be connected with the drain
electrode 160 instead of the source electrode 150. As a
result, the first anode electrode 180 may be connected with
the source electrode 150 or the drain electrode 160.

[0045] The first anode electrode 180 may include a first
lower anode electrode 181, a first upper anode electrode 182,
and a first cover anode electrode 183. The first lower anode
electrode 181 may be formed between the first planarization
layer 171 and the first upper anode electrode 182, and may
enhance an adhesive force between the first planarization
layer 171 and the first upper anode electrode 182. Also, the
first lower anode electrode 181 may protect a bottom of the
first upper anode electrode 182, thereby preventing the
bottom of the first upper anode electrode 182 from being
corroded. Therefore, an oxidation rate of the first lower
anode electrode 181 may be lower than that of the first upper
anode electrode 182. That is, the first lower anode electrode
181 may be formed of a material having a stronger corrosion
resistance than a material forming the first upper anode
electrode 182. Also, the first lower anode electrode 181 may
protect a top of the upper source electrode 152, thereby
preventing the top of the upper source electrode 152 from
being corroded. Therefore, an oxidation rate of the first
lower anode electrode 181 may be lower than that of the
upper source electrode 152. That is, the first lower anode
electrode 181 may be formed of a material having a stronger
corrosion resistance than a material forming the upper
source electrode 152. As described above, the first lower
anode electrode 181 may prevent the top of the upper source
electrode 152 from being corroded. Thus, the source elec-
trode 150 may be formed in the above-described two-layer
structure. The first lower anode electrode 181 may act as an
adhesion enhancement layer or an anti-corrosion layer and
may be formed of an alloy (MoTi) of molybdenum (Mo) and
titanium (T1), but embodiments are not limited thereto.
[0046] The first upper anode electrode 182 may be formed
between the first lower anode electrode 181 and the first
cover anode electrode 183. The first upper anode electrode
182 may be formed of copper (Cu), which is a metal having
a low resistance, but embodiments are not limited thereto.
The first upper anode electrode 182 may be formed of metal
which is relatively lower in resistance than the first lower
anode electrode 181. To lower a total resistance of the first
anode electrode 180, the first upper anode electrode 182 may
be thicker than that of each of the first lower anode electrode
181 and the first cover anode electrode 183.

[0047] The first cover anode electrode 183 may be formed
on the first upper anode electrode 182. The first cover anode
electrode 183 may be formed to cover a top and a side
surface of the first upper anode electrode 182, thereby
preventing the first upper anode electrode 182 from being
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corroded. To this end, an oxidation rate of the first cover
anode electrode 183 may be lower than that of the first upper
anode electrode 182. That is, the first cover anode electrode
183 may be formed of a material having a stronger corrosion
resistance than a material forming the first upper anode
electrode 182.

[0048] The first cover anode electrode 183 may cover up
to a side surface of the first lower anode electrode 181. In
such a case, an oxidation rate of the first cover anode
electrode 183 may be lower than that of'the first lower anode
electrode 181. That is, the first cover anode electrode 183
may be formed of a material having a stronger corrosion
resistance than a material forming the first lower anode
electrode 181. The first cover anode electrode 183 may be
formed of a transparent conductive material, such as indium
tin oxide (ITO) or the like, but embodiments are not limited
thereto.

[0049] Similarly to the above-described first anode elec-
trode 180, the first auxiliary electrode 190 may include a first
lower auxiliary electrode 191, a first upper auxiliary elec-
trode 192, and a first cover auxiliary electrode 183. The first
lower auxiliary electrode 191 may be formed between the
first planarization layer 171 and the first upper auxiliary
electrode 192. The first lower auxiliary electrode 191 may
enhance an adhesive force between the first planarization
layer 171 and the first upper auxiliary electrode 192, and
may also prevent a bottom of the first upper auxiliary
electrode 192 from being corroded. Therefore, an oxidation
rate of the first lower auxiliary electrode 191 may be lower
than that of the first upper auxiliary electrode 192. That is,
the first lower auxiliary electrode 191 may be formed of a
material having a stronger corrosion resistance than a mate-
rial forming the first upper auxiliary electrode 192. As
described above, the first lower auxiliary electrode 191 may
be formed of an alloy (MoTi) of molybdenum (Mo) and
titanium (T1), which is similar to the above-described mate-
rial of the first lower anode electrode 181, but embodiments
are not limited thereto.

[0050] The first upper auxiliary electrode 192 may be
formed between the first lower auxiliary electrode 191 and
the first cover auxiliary electrode 193 and may be formed of
copper (Cu), which similar to the above-described material
of the first upper anode electrode 182, but embodiments are
not limited thereto. The first upper auxiliary electrode 192
(which has a relatively low resistance) may be thicker than
that of each of the first lower auxiliary electrode 191 and the
first cover auxiliary electrode 193 (which have relatively
high resistances), thereby lowering a total resistance of the
first auxiliary electrode 190.

[0051] The first cover auxiliary electrode 193 may be
formed on the first upper auxiliary electrode 192. The first
cover auxiliary electrode 193 may be formed to cover a top
and a side surface of the first upper auxiliary electrode 192,
thereby preventing the first upper auxiliary electrode 192
from being corroded. To this end, an oxidation rate of the
first cover auxiliary electrode 193 may be lower than that of
the first upper auxiliary electrode 192. That is, the first cover
auxiliary electrode 193 may be formed of a material having
a stronger corrosion resistance than a material forming the
first upper auxiliary electrode 192.

[0052] The first cover auxiliary electrode 193 may cover
up to a side surface of the first lower auxiliary electrode 191.
In this case, an oxidation rate of the first cover auxiliary
electrode 193 may be lower than that of the first lower
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auxiliary electrode 191. That is, the first cover auxiliary
electrode 193 may be formed of a material having a stronger
corrosion resistance than a material forming the first lower
auxiliary electrode 191. The first cover auxiliary electrode
193 may be formed of a transparent conductive material,
such as ITO or the like, but embodiments are not limited
thereto.

[0053] The first cover auxiliary electrode 193 may be
formed of the same material as that of the first cover anode
electrode 183, and may have the same thickness as that of
the first cover anode electrode 183. The first upper auxiliary
electrode 192 may be formed of the same material as that of
the first upper anode electrode 182, and may have the same
thickness as that of the first upper anode electrode 182. The
first lower auxiliary electrode 191 may be formed of the
same material as that of the first lower anode electrode 181,
and may have the same thickness as that of the first lower
anode electrode 181. In some embodiments, the first auxil-
iary electrode 190 and the first anode electrode 180 may be
formed simultaneously through the same process.

[0054] The second planarization layer 172 may be formed
on the first auxiliary electrode 190 and the first anode
electrode 180. The second planarization layer 172 may
planarize an upper surface of the substrate 100 along with
the above-described first planarization layer 171. The sec-
ond planarization layer 172 may be formed of an organic
insulating material, such as acryl resin, epoxy resin, pheno-
lic resin, polyamide resin, polyimide resin, or the like, but
embodiments are not limited thereto. The second planariza-
tion layer 172 may not extend to the pad area PA.

[0055] A fourth contact hole CH4 and a fifth contact hole
CHS5 may be included in the second planarization layer 172.
The first anode electrode 180 may be exposed by the fourth
contact hole CH4, and the first auxiliary electrode 190 may
be exposed by the fifth contact hole CH5.

[0056] The second anode electrode 200 may be formed on
the second planarization layer 172. The second anode elec-
trode 200 may be connected to the first anode electrode 180
through the fourth contact hole CH4. The second anode
electrode 200 may reflect light, emitted from the organic
emission layer 240, in an upward direction, and the second
anode electrode 200 may be formed of a highly reflective
material.

[0057] The second anode electrode 200 may include a
second lower anode electrode 201, a second center anode
electrode 202, and a second upper anode electrode 203. The
second lower anode electrode 201 may be formed between
the first anode electrode 180 and the second center anode
electrode 202. The second lower anode electrode 201 may
protect a bottom of the second center anode electrode 202,
thereby preventing the bottom of the second center anode
electrode 202 from being corroded. An oxidation rate of the
second lower anode electrode 201 may be lower than that of
the second center anode electrode 202. That is, the second
lower anode electrode 201 may be formed of a material
having a stronger corrosion resistance than a material form-
ing the second center anode electrode 202. The second lower
anode electrode 201 may be formed of a transparent con-
ductive material, such as ITO or the like, but embodiments
are not limited thereto.

[0058] The second center anode electrode 202 may be
formed between the second lower anode electrode 201 and
the second upper anode electrode 203. The second center
anode electrode 202 may be formed of a material having a
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lower resistance and a better reflectivity than the second
lower anode electrode 201 and the second upper anode
electrode 203. For example, the second center anode elec-
trode 202 may be formed of silver (Ag). However, embodi-
ments are not limited thereto. A thickness of the second
center anode electrode 202 (which has a relatively low
resistance) may be formed thicker than that of each of the
second lower anode electrode 201 and the second upper
anode electrode 203 (which have relatively high resis-
tances), thereby lowering a total resistance of the second
anode electrode 200.

[0059] The second upper anode electrode 203 may be
formed on a top of the second center anode electrode 202,
thereby preventing the top of the second center anode
electrode 202 from being corroded. To this end, an oxidation
rate of the second upper anode electrode 203 may be lower
than that of the second center anode electrode 202. That is,
the second upper anode electrode 203 may be formed of a
material having a stronger corrosion resistance than a mate-
rial forming the second center anode electrode 202. The
second upper anode electrode 203 may be formed of a
transparent conductive material, such as ITO or the like, but
embodiments are not limited thereto.

[0060] The second auxiliary electrode 210 may be formed
on the second planarization layer 172 identically to the
second anode electrode 200. The second auxiliary electrode
210 may be connected to the first auxiliary electrode 190
through the fifth contact hole CHS. The second auxiliary
electrode 210 may lower a resistance of the cathode elec-
trode 250 along with the first auxiliary electrode 190.

[0061] The second auxiliary electrode 210 may include a
second lower auxiliary electrode 211, a second center aux-
iliary electrode 212, and a second upper auxiliary electrode
213. The second lower auxiliary electrode 211 may be
formed between the first auxiliary electrode 190 and the
second center auxiliary electrode 212. The second lower
auxiliary electrode 211 may protect a bottom of the second
center auxiliary electrode 212, thereby preventing the bot-
tom of the second center auxiliary electrode 212 from being
corroded. To this end, an oxidation rate of the second lower
auxiliary electrode 211 may be lower than that of the second
center auxiliary electrode 212. That is, the second lower
auxiliary electrode 211 may be formed of a material having
a stronger corrosion resistance than a material forming the
second center auxiliary electrode 212. The second lower
auxiliary electrode 211 may be formed of a transparent
conductive material, such as ITO or the like, but embodi-
ments are not limited thereto.

[0062] The second center auxiliary electrode 212 may be
formed between the second lower auxiliary electrode 211
and the second upper auxiliary electrode 213. The second
center auxiliary electrode 212 may be formed of a material
which having a lower resistance and a better reflectivity than
the second lower auxiliary electrode 211 and the second
upper auxiliary electrode 213, and for example, may be
formed of silver (Ag). However, the present embodiment is
not limited thereto. A thickness of the second center auxil-
iary electrode 212 which is relatively low in resistance may
be formed thicker than that of each of the second lower
auxiliary electrode 211 and the second upper auxiliary
electrode 213 which are relatively high in resistance, thereby
lowering a total resistance of the second auxiliary electrode
210.
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[0063] The second upper auxiliary electrode 213 may be
formed on a top of the second center auxiliary electrode 212,
thereby preventing the top of the second center auxiliary
electrode 212 from being corroded. To this end, an oxidation
rate of the second upper auxiliary electrode 213 may be
lower than that of the second center auxiliary electrode 212.
That is, the second upper auxiliary electrode 213 may be
formed of a material having a stronger corrosion resistance
than a material forming the second center auxiliary electrode
212. The second upper auxiliary electrode 213 may be
formed of a transparent conductive material, such as ITO or
the like, but embodiments are not limited thereto.

[0064] The second upper auxiliary electrode 213 may be
formed of the same material as that of the second upper
anode electrode 203, and may have the same thickness as
that of the second upper anode electrode 203. The second
center auxiliary electrode 212 may be formed of the same
material as that of the second center anode electrode 202,
and may have the same thickness as that of the second center
anode electrode 202. The second lower auxiliary electrode
211 may be formed of the same material as that of the second
lower anode electrode 201, and may have the same thickness
as that of the second lower anode electrode 201. In some
embodiments, the second auxiliary electrode 210 and the
second anode electrode 200 may be simultaneously formed
through the same process.

[0065] According to an embodiment of the present disclo-
sure, two auxiliary electrodes (for example, the first and
second auxiliary electrodes 190 and 210) connected to each
other may be formed for lowering the resistance of the
cathode electrode 250. Thus, the desired resistance charac-
teristic of an auxiliary electrode may be more easily
adjusted.

[0066] Because the second auxiliary electrode 210 may be
formed on the same layer as a layer on which the second
anode electrode 200 is disposed, a width of the second anode
electrode 200 may be reduced when a width of the second
auxiliary electrode 210 increases. In this case, a pixel area of
a display apparatus may be reduced. As such, there may be
a limitation in increasing the width of the second auxiliary
electrode 210. Therefore, according to an embodiment of the
present disclosure, the first auxiliary electrode 190 con-
nected to the second auxiliary electrode 210 may be further
formed under the second auxiliary electrode 210. Thus, the
resistance of the cathode electrode 150 may be effectively
lowered, even without any reduction in a pixel area.
[0067] The first auxiliary electrode 190 may be formed on
the same layer as a layer on which the first anode electrode
180 is disposed. Because the first anode electrode 180 may
connect the source electrode 150 to the second anode
electrode 200, a width of the first anode electrode 180 may
be reduced, thereby increasing a width of the first auxiliary
electrode 190. That is, the width of the first auxiliary
electrode 190 may be formed greater than that of the first
anode electrode 180. In addition, the width of first auxiliary
electrode 190 may increase so the first auxiliary electrode
190 may overlap the second anode electrode 200, whereby
the resistance of the cathode electrode 150 may be more
effectively lowered.

[0068] The bank 220 may be formed on the second anode
electrode 200 and the second auxiliary electrode 210. The
bank 220 may be formed on one side and the other side (e.g.,
both sides) of the second anode electrode 200 to expose a top
of the second anode electrode 200. Because the bank 220
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may be formed to expose the top of the second anode
electrode 200, an area where an image is displayed may be
secured. Also, because the bank 220 may be formed on the
one side and the other side of the second anode electrode
200, a side surface of the second center anode electrode 202
vulnerable to corrosion may be prevented from being
exposed to the outside, thereby preventing the side surface
of the second center anode electrode 202 from being cor-
roded.

[0069] The bank 220 may be formed on one side and the
other side (e.g., on both sides) of the second auxiliary
electrode 210 to expose a top of the second auxiliary
electrode 210. Because the bank 220 may be formed to
expose the top of the second auxiliary electrode 210, an
electrical connection space between the second auxiliary
electrode 210 and the cathode electrode 250 may be secured.
Also, because the bank 220 may be formed on the one side
and the other side of the second auxiliary electrode 210, a
side surface of the second center auxiliary electrode 212
vulnerable to corrosion may be prevented from being
exposed to the outside, thereby preventing the side surface
of the second center auxiliary electrode 212 from being
corroded.

[0070] Moreover, the bank 220 may be formed between
the second anode electrode 200 and the second auxiliary
electrode 210, and may insulate the second anode electrode
200 from the second auxiliary electrode 210. The bank 220
may be formed of an organic insulating material, such as
polyimide resin, acryl resin, benzocyclobutene (BCB), or
the like, but embodiments are not limited thereto.

[0071] The partition wall 230 may be formed on the
second auxiliary electrode 210. The partition wall 230 may
be separated from the bank 220 by a certain distance, and the
second auxiliary electrode 210 may be electrically con-
nected to the cathode electrode 250 through a separation
space between the partition wall 230 and the bank 220. The
second auxiliary electrode 210 may be electrically con-
nected to the cathode electrode 250 without forming the
partition wall 230. However, if the partition wall 230 is
formed, the organic emission layer 240 may be more easily
deposition-formed. The formation of the partition wall 230
will be described below in more detail.

[0072] If the partition wall 230 is not formed, a mask
pattern that covers a top of the second auxiliary electrode
210 may be used in depositing the organic emission layer
240, so that the top of the second auxiliary electrode 210
may not be covered by the organic emission layer 240.
However, if the partition wall 230 is formed, a top of the
partition wall 230 may act as an eaves shape or overhang in
depositing the organic emission layer 240. Thus, because the
organic emission layer 240 may not be deposited under the
eaves, the mask pattern which covers the top of the second
auxiliary electrode 210 may not be needed. That is, in a front
view of an example of the organic light-emitting display
apparatus, when the top of the partition wall 230 that acts as
eaves is formed to cover a separation space between the
partition wall 230 and the bank 220, the organic emission
layer 240 may not penetrate into the separation space
between the partition wall 230 and the bank 220. Thus, the
second auxiliary electrode 210 may be exposed in the
separation space between the partition wall 230 and the bank
220. For example, the organic emission layer 240 may be
formed by a deposition process, such as an evaporation
process, which may be excellent in terms of accuracy and
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straightness of deposition of a deposited material. However,
embodiments are not limited thereto. Thus, the organic
emission layer 240 may not be deposited in the separation
space between the partition wall 230 and the bank 220.
[0073] As described above, a width of the top of the
partition wall 230 may be greater than that of a bottom of the
partition wall 230, such that the top of the partition wall 230
may act as the eaves. The partition wall 230 may include a
lower first partition wall 231 and an upper second partition
wall 232. The first partition wall 231 may be formed on a top
of the second auxiliary electrode 210, and may be formed of
the same material as that of the bank 220, may be formed
through the same process as that of the bank 220. The second
partition wall 232 may be formed on a top of the first
partition wall 231. A width of a top of the second partition
wall 232 may be formed greater than that of a bottom of the
second partition wall 232. For example, the top of the second
partition wall 232 may be formed to cover the separation
space between the partition wall 230 and the bank 220, and
may act as eaves.

[0074] The organic emission layer 240 may be formed on
the second anode electrode 200. The organic emission layer
240 may include a hole injection layer, a hole transport layer,
an emission layer, an electron transport layer, and an elec-
tron injection layer. The organic emission layer 240 may be
modified to have various structures known to those skilled in
the art.

[0075] The organic emission layer 240 may extend to the
top of the bank 220. However, the organic emission layer
240 may not extend to the top of the second auxiliary
electrode 210 to cover the top of the second auxiliary
electrode 210. This is because, if the organic emission layer
240 covers the top of the second auxiliary electrode 210, it
may be difficult to electrically connect the second auxiliary
electrode 210 to the cathode electrode 250. As described
above, the organic emission layer 240 may be formed by a
deposition process without a mask that covers the top of the
second auxiliary electrode 210. For example, the organic
emission layer 240 may be formed on the top of the partition
wall 230.

[0076] The cathode electrode 250 may be formed on the
organic emission layer 240. The cathode electrode 250 may
be formed on a surface from which light is emitted, and thus
may be formed of a transparent conductive material.
Because the cathode electrode 250 may be formed of a
transparent conductive material, a resistance of the cathode
electrode 250 may be high. For example, in order to lower
the resistance of the cathode electrode 250, the cathode
electrode 250 may be connected to the second auxiliary
electrode 210. Also, the cathode electrode 250 may be
connected to the second auxiliary electrode 210 through the
separation space between the partition wall 230 and the bank
220. The cathode electrode 250 may be formed by a depo-
sition process, such as a sputtering process, which may not
be as accurate or provide as much straightness of deposition
of a deposited material. However, embodiments are not
limited thereto. Thus, the cathode electrode 250 may be
deposited in the separation space between the partition wall
230 and the bank 220 in a process of depositing the cathode
electrode 250.

[0077] Although not shown, an encapsulation layer may
be further formed on the cathode electrode 250, and may
prevent penetration of water. The encapsulation layer may
use various materials known to those skilled in the art. Also,
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although not shown, a color filter may be further formed for
each pixel and on the cathode electrode 250. For example,
white light may be emitted from the organic emission layer
240.

[0078] The gate insulation layer 120, the interlayer dielec-
tric 140, the signal pad 300, the passivation layer 165, and
a first pad electrode 400 may be formed in the pad area PA
of the substrate 100. The gate insulation layer 120 may be
formed on the substrate 100, and the interlayer dielectric 140
may be formed on the gate insulation layer 120. The gate
insulation layer 120 and the interlayer dielectric 140 may
extend from the active area AA and may be formed all over
the pad area PA.

[0079] The signal pad 300 may be formed on the interlayer
dielectric 140. The signal pad 300 may be formed on the
same layer as a layer where the source electrode 150 and the
drain electrode 160 in the active area AA are disposed.
[0080] The signal pad 300 may include a lower signal pad
301 and an upper signal pad 302. The lower signal pad 301
may be formed between the interlayer dielectric 140 and the
upper signal pad 302, and may enhance an adhesive force
between the interlayer dielectric 140 and the upper signal
pad 302. Also, the lower signal pad 301 may prevent a
bottom of the upper signal pad 302 from being corroded.
Therefore, an oxidation rate of the lower signal pad 301 may
be lower than that of the upper signal pad 302. That is, the
lower signal pad 301 may be formed of a material having a
stronger corrosion resistance than a material forming the
upper signal pad 302. As described above, the lower signal
pad 301 may be formed of an alloy (Mo'Ti) of molybderum
(Mo) and titanium (T1), which may be similar to the above-
described material of the lower source electrode 151 or the
lower drain electrode 161, but embodiments are not limited
thereto.

[0081] The upper signal pad 302 may be formed on a top
of the lower signal pad 301. The upper signal pad 302 may
be formed of copper (Cu), which is metal having a low
resistance, but embodiments are not limited thereto. The
upper signal pad 302 may be formed of metal which is
relatively lower in resistance than the lower signal pad 301.
To lower a total resistance of the signal pad 300, the upper
signal pad 302 may be thicker than the lower signal pad 301.
[0082] The upper signal pad 302 may be formed of the
same material as that of the upper source electrode 152
and/or the upper drain electrode 162, and may have the same
thickness as that of the upper source electrode 152 and/or the
upper drain electrode 162. The lower signal pad 301 may be
formed of the same material as that of the lower source
electrode 151 and/or the lower drain electrode 161, and may
have the same thickness as that of the lower source electrode
151 and/or the lower drain electrode 161. For example, the
signal pad 300 and the source electrode 150; the signal pad
300 and the drain electrode 160; or the signal pad 300, the
source electrode 150, and the drain electrode 160 may be
formed simultaneously through the same process.

[0083] The passivation layer 165 may be formed on the
signal pad 300. The passivation layer 165 may extend from
the active area AA. A sixth contact hole CH6 exposing a
portion of the signal pad 300 may be included in the
passivation layer 165. The first pad electrode 400 may be
formed on the passivation layer 165. The first pad electrode
400 may be connected to the signal pad 300 through the
sixth contact hole CH6. The first pad electrode 400 may be
exposed to the outside and connected to an external driver.
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[0084] The first pad electrode 400 may protect a top of the
signal pad 300. The top of the signal pad 300 may be
configured by the upper signal pad 302 which is relatively
vulnerable to corrosion. Thus, the first pad electrode 400
may be formed to cover the top of the upper signal pad 302
exposed through the sixth contact hole CH6, thereby pre-
venting the upper signal pad 302 from being corroded. As
described above, because the first pad electrode 400 may
prevent the top of the upper signal pad 302 from being
corroded, the signal pad 300 may be formed in the above-
described two-layer structure. An oxidation rate of the first
pad electrode 400, e.g., an oxidation rate of the first cover
pad electrode 403, may be lower than that of the upper signal
pad 302. That is, the first pad electrode 400, e.g., the first
cover pad electrode 403, may be formed of a material having
a stronger corrosion resistance than a material forming the
upper signal pad 302. Also, because the first pad electrode
400 may be exposed to the outside, the first cover pad
electrode 403 corresponding to an uppermost surface of the
first pad electrode 400 may be formed of a material having
a strong corrosion resistance.

[0085] The first pad electrode 400 may be formed of the
same material as that of the first anode electrode 180 and/or
the first auxiliary electrode 190, and may have the same
thickness as that of the first anode electrode 180 and/or the
first auxiliary electrode 190. In some embodiments, the first
pad electrode 400 and the first anode electrode 180 and/or
the first auxiliary electrode 190 may be pattern-formed
through the same mask process. The first pad electrode 400
may include a first lower pad electrode 401, a first upper pad
electrode 402, and a first cover pad electrode 403.

[0086] The first lower pad electrode 401 may be formed to
cover a top of the upper signal pad 302 through the sixth
contact hole CH6, thereby preventing the upper signal pad
302 from being corroded. To this end, an oxidation rate of
the first lower pad electrode 401 may be lower than that of
the upper signal pad 302. That is, the first lower pad
electrode 401 may be formed of a material having a stronger
corrosion resistance than a material forming the upper signal
pad 302. As described above, the first lower pad electrode
401 may prevent the top of the upper signal pad 302 from
being corroded. Thus, the signal pad 300 may be formed in
the above-described two-layer structure. The first lower pad
electrode 401 may be formed of an alloy (MoTi) of molyb-
denum (Mo) and titanium (T1), which may be similar to the
above-described material of the first lower anode electrode
181 and/or the first lower auxiliary electrode 191, but
embodiments are not limited thereto. The first lower pad
electrode 401 may be formed of the same material as that of
the first lower anode electrode 181 and/or the first lower
auxiliary electrode 191, and may have the same thickness as
that of the first lower anode electrode 181 and/or the first
lower auxiliary electrode 191. For example, the first lower
pad electrode 401 and the first lower anode electrode 181,
the first lower pad electrode 401 and the first lower auxiliary
electrode 191; or the first lower pad electrode 401, the first
lower anode electrode 181, and the first lower auxiliary
electrode 191 may be pattern-formed through the same mask
process.

[0087] The first upper pad electrode 402 may be formed
between the first lower pad electrode 401 and the first cover
pad electrode 403. The first upper pad electrode 402 may be
formed of copper (Cu), which is a metal having a low
resistance, but embodiments are not limited thereto. The first
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upper pad electrode 402 may be formed of a metal that is
relatively lower in resistance than the first lower pad elec-
trode 401 and the first cover pad electrode 403. To lower a
total resistance of the first pad electrode 400, the first upper
pad electrode 402 may be thicker than each of the first lower
pad electrode 401 and the first cover pad electrode 403. The
first upper pad electrode 402 may be formed of the same
material as that of the first upper anode electrode 182 and/or
the first upper auxiliary electrode 192 to have the same
thickness as that of the first upper anode electrode 182
and/or the first upper auxiliary electrode 192. For example,
the first upper pad electrode 402 and the first upper anode
electrode 182; the first upper pad electrode 402 and the first
upper auxiliary electrode 192; or the first upper pad elec-
trode 402, the first upper anode electrode 182, and the first
upper auxiliary electrode 192 may be pattern-formed
through the same mask process.

[0088] The first cover pad electrode 403 may be formed on
the first upper pad electrode 402. The first cover pad
electrode 403 may be formed to cover a top and a side
surface of the first upper pad electrode 402, thereby pre-
venting the first upper pad electrode 402 from being cor-
roded. That is, the first cover pad electrode 403 may prevent
the first upper pad electrode 402 from being exposed to the
outside. An oxidation rate of the first cover pad electrode
403 may be lower than that of the first upper pad electrode
402. That is, the first cover pad electrode 403 may be formed
of a material having a stronger corrosion resistance than a
material forming the first upper pad electrode 402.

[0089] The first cover pad electrode 403 may cover up to
a side surface of the first lower pad electrode 401. An
oxidation rate of the first cover pad electrode 403 may be
lower than that of the first lower pad electrode 401. That is,
the first cover pad electrode 403 may be formed of a material
having a stronger corrosion resistance than a material form-
ing the first lower pad electrode 401. The first cover pad
electrode 403 may be formed of a transparent conductive
material, such as ITO or the like, but embodiments are not
limited thereto. The first cover pad electrode 403 may be
formed of the same material as that of the first cover anode
electrode 183 and/or the first cover auxiliary electrode 193,
and may have the same thickness as that of the first cover
anode electrode 183 and/or the first cover auxiliary electrode
193. For example, the first cover pad electrode 403 and the
first cover anode electrode 183; the first cover pad electrode
403 and the first cover auxiliary electrode 193; or the first
cover pad electrode 403, the first cover anode electrode 183,
and the first cover auxiliary electrode 193 may be pattern-
formed through the same mask process.

[0090] FIG. 3 is a cross-sectional view of an organic
light-emitting display apparatus according to an example
embodiment of the present disclosure. The organic light-
emitting display apparatus of FIG. 3 is the similar to the
above-described organic light-emitting display apparatus of
FIG. 2, except that structures of a second anode electrode
200 and a second auxiliary electrode 210 are changed and a
second pad electrode 500 is further provided. Thus, like
reference numerals refer to like elements. Hereinafter, ele-
ments different from the above-described elements of FIG.
2 will be described in detail.

[0091] As shown in FIG. 3, according to an embodiment
of the present disclosure, the second anode electrode 200
may include a second center anode electrode 202 and a
second upper anode electrode 203, and the second lower



US 2018/0166657 Al

anode electrode 201 of the FIG. 2 example may be omitted.
Also, the second auxiliary electrode 210 may include a
second center auxiliary electrode 212 and a second upper
auxiliary electrode 213, and the second lower auxiliary
electrode 211 of the FIG. 2 example may omitted.

[0092] In such a structure, the second center anode elec-
trode 202 and the second center auxiliary electrode 212 may
be formed of a material, such as an alloy (MoTi) of molyb-
denum (Mo) and titanium (Ti), which are good in reflectivity
and are good in corrosion resistance, but embodiments are
not limited thereto.

[0093] According to an embodiment of the present disclo-
sure, the second pad electrode 500 may be further formed on
the first pad electrode 400. Because the second pad electrode
500 is further provided, a height of a pad part may increase,
and a contact area may increase, whereby the second pad
electrode 500 may be more easily connected to an external
driver. The second pad electrode 500 may be formed of the
same material as that of the second anode electrode 200
and/or the second auxiliary electrode 210 having a two-layer
structure, and may have the same thickness as that of the
second anode electrode 200 and/or the second auxiliary
electrode 210. For example, the second pad electrode 500
and the second anode electrode 200; the second pad elec-
trode 500 and the second auxiliary electrode 210; or the
second pad electrode 500, the second anode electrode 200,
and the second auxiliary electrode 210 may be pattern-
formed through the same mask process.

[0094] The second pad electrode 500 may include a sec-
ond center pad electrode 502 and a second upper pad
electrode 503. The second center pad electrode 502 may be
formed of the same material as that of the second center
anode electrode 202 and/or the second center auxiliary
electrode 212. The second upper pad electrode 503 may be
formed of the same material as that of the second upper
anode electrode 203 and/or the second upper auxiliary
electrode 213.

[0095] According to an embodiment, a side surface of the
second center pad electrode 502 may be exposed to the
outside, but because the second center pad electrode 502
may be formed of a material which has good corrosion
resistance, the second center pad electrode 502 may be
prevented from being corroded. Also, the second upper pad
electrode 503 may be exposed to the outside, but because the
second upper pad electrode 503 may be formed of a material
which is good in corrosion resistance, the second upper pad
electrode 503 may be prevented from being corroded.
[0096] FIGS. 4A to 4K are cross-sectional views illustrat-
ing a method of manufacturing an organic light-emitting
display apparatus according to an example embodiment of
the present disclosure. The FIGS. 4A to 4K examples
illustrate a method of manufacturing the above-described
organic light-emitting display apparatus of the example of
FIG. 2. Thus, like reference numerals refer to like elements,
and in a material and a structure of each element, the same
or similar descriptions may not be repeated.

[0097] First, as shown in FIG. 4A, an active layer 110, a
gate insulation layer 120, a gate electrode 130, an interlayer
dielectric 140, a source electrode 150, a drain electrode 160,
and a signal pad 300 may be sequentially formed on a
substrate 100.

[0098] The active layer 110 may be formed on the sub-
strate 100, the gate insulation layer 120 may be formed on
the active layer 110, the gate electrode 130 may be formed
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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 (which may be
connected to one end region of the active layer 110 through
the first contact hole CH1), the source electrode 150 (which
may be connected to the other end region of the active layer
110 through the second contact hole CH2), and the signal
pad 300 may be formed.

[0099] Here, the active layer 110, the gate electrode 130,
the source electrode 150, and the drain electrode 160 may be
formed in an active area AA. The gate insulation layer 120
and the interlayer dielectric 140 may be formed to extend
from the active area AA to a pad area PA. The signal pad 300
may be formed in the pad area AA. As such, a TFT T may
be formed in the active area AA, and the signal pad 300 may
be formed in the pad area PA.

[0100] The source electrode 150 may include a lower
source electrode 151 and an upper source electrode 152. The
drain electrode 160 may include a lower drain electrode 161
and an upper drain electrode 162. The signal pad 300 may
include a lower signal pad 301 and an upper signal pad 302.
The source electrode 150, the drain electrode 160, and the
signal pad 300 may be formed simultaneously of the same
material by the same patterning process.

[0101] Subsequently, as shown in FIG. 4B, a passivation
layer 165 may be formed on the source electrode 150, the
drain electrode 160, and the signal pad 300; and a first
planarization layer 171 may be formed on the passivation
layer 165. The passivation layer 165 may be formed to
extend from the active area AA to the pad area PA, and the
first planarization layer 171 may be formed in the active area
AA.

[0102] The passivation layer 165 and the first planariza-
tion layer 171 may be formed to include a third contact hole
CH3 in the active area AA, and the source electrode 150 may
be exposed to the outside through the third contact hole
CH3. Also, the passivation layer 165 may be formed to
include a sixth contact hole CH6 in the pad area PA, and the
signal pad 300 may be exposed to the outside through the
sixth contact hole CHeé.

[0103] According to an embodiment of the present disclo-
sure, the third contact hole CH3 for externally exposing the
source electrode 150 and the sixth contact hole CH6 for
externally exposing the signal pad 300 may be formed
simultaneously. Thus, the third contact hole CH3 and the
sixth contact hole CH6 may be formed through one mask
process, thereby preventing the number of mask processes
from increasing. Because the upper signal pad 302 exposed
by the sixth contact hole CH6 may be vulnerable to corro-
sion, an etchant may not be brought in contact with the upper
signal pad 302. According to an embodiment of the present
disclosure, the exposed upper signal pad 302 may be cov-
ered by a lower pad electrode 401 in a process of FIG. 4C
described below. Thus, the etchant may not be brought in
contact with the upper signal pad 302. For the same reason,
the sixth contact CH6 and the third contact hole CH3 may
be simultaneously formed.

[0104] Subsequently. as shown in FIG. 4C, a first anode
electrode 180 and a first auxiliary electrode 190 may be
formed to be separated from each other on the first pla-
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narization layer 171 in the active area AA. A first pad
electrode 400 may be formed on the passivation layer 165 in
the pad area PA.

[0105] The first anode electrode 180 may be formed to be
connected to the source electrode 150 through the third
contact hole CH3. The first pad electrode 400 may be formed
to be connected to the signal pad 300 through the sixth
contact hole CH6. In some embodiments, the first anode
electrode 180 may be formed to be connected to the drain
electrode 160 through the third contact hole CH3 that is
formed to expose the drain electrode 160.

[0106] The first anode electrode 180 may be configured
with a first lower anode electrode 181, a first upper anode
electrode 182, and a first cover anode electrode 183. The first
auxiliary electrode 190 may be configured with a first lower
auxiliary electrode 191, a first upper auxiliary electrode 192,
and a first cover auxiliary electrode 193. The first pad
electrode 400 may be configured with a first lower pad
electrode 401, a first upper pad electrode 402, and a first
cover pad electrode 403. The first anode electrode 180, the
first auxiliary electrode 190, and the first pad electrode 400
may be simultaneously formed of the same material through
the same patterning process.

[0107] Subsequently, as shown in FIG. 4D, a second
planarization layer 172 may be formed on a first anode
electrode 180 and a first auxiliary electrode 190 in the active
area AA. The second planarization layer 173 may be formed
to include a fourth contact hole CH4 and a fifth contact hole
CHS. The first anode electrode 180 may be exposed to the
outside through the fourth contact hole CH4. The first
auxiliary electrode 190 may be exposed to the outside
through the fifth contact hole CHS.

[0108] Subsequently, as shown in FIG. 4E, the first pho-
toresist pattern 610 may be formed on the first pad electrode
400 in the pad area PA. The first pad electrode 400 may be
covered by the first photoresist pattern 610, and thus may not
be exposed to the outside. The first photoresist pattern 610
may not be formed in the active area AA.

[0109] Subsequently, as shown in FIG. 4F, an electrode
layer for a second anode electrode (labeled as 200 in FIG.
4G) and a second auxiliary electrode (labeled as 210 in FIG.
4G) may be formed in the pad area PA and the active area
AA. Tn more detail, a lower electrode layer 1, an interme-
diate electrode layer 2, and an upper electrode layer 3 may
be sequentially formed on the first photoresist pattern 610 in
the pad area PA and the second planarization layer 172 in the
active area AA. Also, a second photoresist pattern 620 may
be formed on the electrode layer, e.g., the upper electrode
layer 3 in the active area AA.

[0110] Subsequently, as shown in FIG. 4G, a second anode
electrode 200 and a second auxiliary electrode 210 may be
formed by etching the lower electrode layer 1, the interme-
diate electrode layer 2, and the upper electrode layer 3 with
the second photoresist pattern 620 as a mask. That is, the
second photoresist pattern 620 may be formed as a pattern
corresponding to a pattern of each of the second anode
electrode 200 and the second auxiliary electrode 210. There-
fore, a portion of the lower electrode layer 1, a portion of the
intermediate electrode layer 2, and a portion of the upper
electrode layer 3 that are not covered by the second photo-
resist pattern 620 may be removed by the etching process,
and portions covered by the second photoresist pattern 620
may remain, thereby forming the pattern of each of the
second anode electrode 200 and the second auxiliary elec-
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trode 210. As a result, the second anode electrode 200 and
the second auxiliary electrode 210 may be simultaneously
formed of the same material through the same patterning
process.

[0111] The second anode electrode 200 may include a
second lower anode electrode 201, a second center anode
electrode 202, and a second upper anode electrode 203. The
second auxiliary electrode 210 may include a second lower
auxiliary electrode 211, a second center auxiliary electrode
212, and a second upper auxiliary electrode 213.

[0112] When the portion of the lower electrode layer 1, the
portion of the intermediate electrode layer 2, and the portion
of the upper electrode layer 3 that are not covered by the
second photoresist pattern 620 are removed by the etching
process, the first pad electrode 400 may not be damaged by
an etchant because the first photoresist pattern 610 covers
the first pad electrode 400.

[0113] Subsequently, as shown in FIG. 4H, the first pho-
toresist pattern 610 and the second photoresist pattern 620
may be removed by a strip process. Therefore, the pad
electrode 400, the second anode electrode 200, and the
second auxiliary electrode 210 may be exposed to the
outside.

[0114] FIGS. 4E to 4H illustrate to a method of forming
the second anode electrode 200 and the second auxiliary
electrode 210 without the first pad electrode 400 being
damaged. According to an embodiment of the present dis-
closure, the first photoresist pattern 610 may be formed on
the first pad electrode 400 to cover the first pad electrode
400. Thus, the first pad electrode 400 may not be damaged
by an etchant in forming the pattern of each of the second
anode electrode 200 and the second auxiliary electrode 210.
Also, because the first photoresist pattern 610 may be
removed simultaneously with the second photoresist pattern
620, a manufacturing process may be simplified.

[0115] Instead of using the first photoresist pattern 610,
the second planarization layer 172 may be formed to cover
the first pad electrode 400 by extending the second pla-
narization layer 172 to the pad area PA. Then, the second
anode electrode 200 and the second auxiliary electrode 210
may be formed, in the above-described process of FI1G. 4D.
However, in one example, a process of removing a region of
the second planarization layer 172 extending to the pad area
PA through an oxygen (O,) ashing process may be further
performed after the second anode electrode 200 and the
second auxiliary electrode 210 are formed to externally
expose the first pad electrode 400. For example, a photore-
sist pattern may be further formed as a mask for the process
of removing the region of the second planarization layer 172
extending to the pad area PA. Moreover, due to the oxygen
(O,) ashing process, the inside of a chamber may be
contaminated, and a process time may increase. Therefore,
as described above with reference to the examples of FIGS.
4F to 4H, the first photoresist pattern 610 may be used.
[0116] Subsequently, as shown in FIG. 41, a bank 220 may
be formed on both sides of the second anode electrode 200
to expose a top of the second anode electrode 200. Also, the
bank 220 may be formed on both sides of the second
auxiliary electrode 210 to expose a top of the second
auxiliary electrode 210.

[0117] Moreover, a first partition wall 231 and a second
partition wall 232 may be sequentially formed on the
exposed top of the second auxiliary electrode 210. The first
partition wall 231 may be formed of the same material as
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that of the bank 220, which may be through the same pattern
forming process as that of the bank 220, and may be formed
simultaneously with the bank 220. The partition wall 230
may be formed to be separated from the bank 220 by a
certain (e.g., predetermined) distance. Thus, a separation
space may be provided between the partition wall 230 and
the bank 220.

[0118] For a top of the partition wall 230 to act as eaves,
a width of a top of the second partition wall 232 may be
formed greater than that of a bottom of the second partition
wall 232. For example, with respect to a front view of the
organic light-emitting display apparatus, the top of the
second partition wall 232 may cover the separation space
between the partition wall 230 and the bank 220. Thus, in a
below-described process of depositing an organic emission
layer 240, the organic emission layer 240 may not be
deposited in the separation space between the partition wall
230 and the bank 220.

[0119] Subsequently, as shown in FIG. 4], the organic
emission layer 240 may be formed on the second anode
electrode 200. The organic emission layer 240 may be
formed by a deposition process, such as an evaporation
process, which may be excellent in terms of accuracy and
straightness of deposition of a deposited material. However,
embodiments are not limited thereto. Thus, the organic
emission layer 240 may be deposited on top of the bank 220
and the partition wall 230, but the organic emission layer
240 may not be deposited in the separation space between
the partition wall 230 and the bank 220. That is, the top of
the partition wall 230 may act as the eaves in depositing the
organic emission layer 240. Thus, even when the organic
emission layer 240 is deposited without a mask pattern that
covers the top of the second auxiliary electrode 210, the
organic emission layer 240 may not be deposited in the
separation space between the partition wall 230 and the bank
220.

[0120] Subsequently, as shown in FIG. 4K, a cathode
electrode 250 may be formed on the organic emission layer
240. The cathode electrode 250 may be formed to be
connected to the second auxiliary electrode 210 through the
separation space between the partition wall 230 and the bank
220. The cathode electrode 250 may be formed by a depo-
sition process, which may not be as accurate or provide as
much straightness of deposition of a deposited material.
However, embodiments are not limited thereto. Thus, the
cathode electrode 250 may be deposited in the separation
space between the partition wall 230 and the bank 220 in a
process of depositing the cathode electrode 250.

[0121] FIGS. 5A to 5H are cross-sectional views illustrat-
ing a method of manufacturing an organic light-emitting
display apparatus according to an example embodiment of
the present disclosure. FIGS. 5A to SH illustrate examples of
a method of manufacturing the above-described organic
light-emitting display apparatus of FIG. 3. Thus, like refer-
ence numerals refer to like elements, and in a material and
a structure of each element, the same or similar descriptions
may not be repeated.

[0122] First, as shown in FIG. 5A, an active layer 110, a
gate insulation layer 120, a gate electrode 130, an interlayer
dielectric 140, a source electrode 150, a drain electrode 160,
and a signal pad 300 may be sequentially formed on a
substrate 100. Therefore, a TFT T may be formed in the
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active area AA, and the signal pad 300 may be formed in the
pad area PA. Such a process is similar to the above-described
process of FIG. 4A.

[0123] Subsequently. as shown in FIG. 5B, a passivation
layer 165 may be formed on the source electrode 150, the
drain electrode 160, and the signal pad 300. A first planariza-
tion layer 171 may be formed on the passivation layer 165.
The passivation layer 165 and the first planarization layer
171 may be formed to include a third contact hole CH3 in
the active area AA. The source electrode 150 may be
exposed to the outside through the third contact hole CH3.
Also, the passivation layer 165 may be formed to include a
sixth contact hole CH6 in the pad area PA, and the signal pad
300 may be exposed to the outside through the sixth contact
hole CH6. Such a process is similar to the above-described
process of FIG. 4B.

[0124] Subsequently. as shown in FIG. 5C, a first anode
electrode 180 and a first auxiliary electrode 190 may be
formed on the first planarization layer 171 in the active area
AA, and a first pad electrode 400 may be formed on the
passivation layer 165 in the pad area PA. The first anode
electrode 180 may be formed to be connected to the source
electrode 150 through the third contact hole CH3, and the
first pad electrode 400 may be formed to be connected to the
signal pad 300 through the sixth contact hole CH6. Such a
process is similar to the above-described process of F1G. 4C.
[0125] Subsequently. as shown in FIG. 5D, a second
planarization layer 172 may be formed on the first anode
electrode 180 and the first auxiliary electrode 190 in the
active area AA. The second planarization layer 173 may be
formed to include a fourth contact hole CH4 and a fifth
contact hole CHS, the fist anode electrode 180 may be
exposed to the outside through the fourth contact hole CH4,
and the first auxiliary electrode 190 may be exposed to the
outside through the fifth contact hole CHS. Such a process
is similar to the above-described process of FIG. 4D.
[0126] Subsequently. as shown in FIG. 5E, a second anode
electrode 200 and a second auxiliary electrode 210 may be
formed on the second planarization layer 172 in the active
area AA, and a second pad electrode 500 may be formed on
the first pad electrode 400 in the pad area PA. The second
anode electrode 200 may be connected to the first anode
electrode 180 through the fourth contact hole CH4, the
second auxiliary electrode 210 may be connected to the
second anode electrode 190 through the fifth contact hole
CHS, and the second pad electrode 500 may be formed
directly on a top of the first pad electrode 400.

[0127] The second anode electrode 200 may include a
second center anode electrode 202 and a second upper anode
electrode 203. The second auxiliary electrode 210 may
include a second center auxiliary electrode 212 and a second
upper auxiliary electrode 213. The second pad electrode 500
may include a second center pad electrode 502 and a second
upper pad electrode 503. The second anode electrode 200,
the second auxiliary electrode 210, and the second pad
electrode 500 may be simultaneously formed of the same
material through the same patterning process. Thus, an
additional mask process is not necessary.

[0128] A first cover pad electrode 403 formed on an
uppermost surface of the first pad electrode 400 may be
formed of the same material (for example, ITO, which has
good corrosion resistance) as that of the second upper pad
electrode 503 formed on an uppermost surface of the second
pad electrode 500. For example, when the second pad
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electrode 500 is pattern-formed, it may be desirable to
prevent a pattern of the first cover pad electrode 403 from
being damaged. As such, the second pad electrode 500 may
be formed through a process in which an electrode material
for the second center pad electrode 502 and an electrode
material for the second upper pad electrode 503 may be
sequentially deposited, the second upper pad electrode 503
may be pattern-formed by etching the electrode material for
the second center pad electrode 502, and the second center
pad electrode 502 may be subsequently pattern-formed by
etching the electrode material for the second upper pad
electrode 503. That is, the first cover pad electrode 403 may
be covered by the electrode material for the second center
pad electrode 502 when etching the electrode material for
the second upper pad electrode 503. Thus, an etchant for
etching the electrode material for the second upper pad
electrode 503 may not be brought into contact with the first
cover pad electrode 403, thereby preventing a pattern of the
first upper pad electrode 403 from being damaged.

[0129] Subsequently, as shown in FIG. 5F, a bank 220 may
be formed on both sides of the second anode electrode 200
to expose a top of the second anode electrode 200. Also, the
bank 220 may be formed on both sides of the second
auxiliary electrode 210 to expose a top of the second
auxiliary electrode 210. Also, a first partition wall 231 and
a second partition wall 232 may be sequentially formed on
the exposed top of the second auxiliary electrode 210. The
partition wall 230 may be formed to be separated from the
bank 220 by a certain (e.g., a predetermined) distance. Thus,
a separation space may be provided between the partition
wall 230 and the bank 220. Such a process is similar to the
above-described process of FIG. 41.

[0130] Subsequently, as shown in FIG. 5G, an organic
emission layer 240 may be formed on the second anode
electrode 200. The organic emission layer 240 may be
deposited on top of the bank 220 and the partition wall 230,
but is not deposited in the separation space between the
partition wall 230 and the bank 220. Such a process is
similar to the above-described process of FIG. 4J.

[0131] Subsequently, as shown in FIG. 5H, a cathode
electrode 250 may be formed on the organic emission layer
240. The cathode electrode 250 may be formed to be
connected to the second auxiliary electrode 210 through the
separation space between the partition wall 230 and the bank
220. Such a process is similar to the above-described process
of FIG. 4K.

[0132] According to embodiments of the present disclo-
sure, the first pad electrode may be formed to cover the top
of the signal pad. thereby preventing the signal pad from
being corroded. Accordingly, the signal pad may be formed
in a two-layer structure which may include the lower signal
pad and the upper signal pad vulnerable to corrosion. For
example, because the first pad electrode and the first auxil-
iary electrode may be simultaneously formed of the same
material, the number of mask processes may not increase.
Moreover, according to embodiments of the present disclo-
sure, the contact hole for externally exposing the source
electrode and the contact hole for externally exposing the
signal pad may be simultaneously formed. Thus, the number
of mask processes may not increase.

[0133] Moreover, according to embodiments of the pres-
ent disclosure, the two auxiliary electrodes (for example, the
first and second auxiliary electrodes) may be formed for
lowering the resistance of the cathode electrode. Thus, the
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desired resistance characteristic of the auxiliary electrode
may be more easily adjusted. For example, the first auxiliary
electrode connected to the second auxiliary electrode
through the contact hole may be further formed under the
second auxiliary electrode, and the resistance of the cathode
electrode may be effectively lowered even without any
reduction in a pixel area.

[0134] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present disclosure without departing from the spirit or scope
of the invention. Thus, it is intended that embodiments of the
present disclosure cover the modifications and variations of
this invention provided they come within the scope of the
appended claims and their equivalents.

1-16. (canceled)

17. An organic light-emitting display apparatus, compris-
ing:

a substrate comprising an active area and a pad area;

a thin film transistor in the active area of the substrate, the
thin film transistor including a source electrode and a
drain electrode;

an anode electrode in the active area of the substrate;

an organic emission layer on the anode electrode; and

a cathode electrode on the organic emission layer;

wherein the anode electrode includes a first anode elec-
trode connected with the source electrode,

wherein the first anode electrode comprises:

a first lower anode electrode;
a first upper anode electrode; and
a first cover anode electrode,

wherein the first cover anode electrode covers a top and
a side surface of the first upper anode electrode, and

wherein the first cover anode electrode covers up to a side
surface of the first lower anode electrode.

18. The organic light-emitting display apparatus of claim

17, wherein:

an oxidation rate of the first cover anode electrode is
lower than oxidation rate of the first upper anode
electrode; and

an oxidation rate of the first cover anode electrode is
lower than oxidation rate of the first lower anode
electrode.

19. The organic light-emitting display apparatus of claim
17, wherein the anode electrode further includes a second
anode electrode connected to the first anode electrode
through a contact hole.

20. The organic light-emitting display apparatus of claim
19, further comprising:

an auxiliary electrode in the active area of the substrate
and directly connected to the cathode electrode,

wherein the auxiliary electrode comprises:

a first auxiliary electrode; and
a second auxiliary electrode connected to the first
auxiliary electrode through a contact hole.

21. The organic light-emitting display apparatus of claim
20, wherein a width of the first auxiliary electrode is greater
than a width of the first anode electrode.

22. The organic light-emitting display apparatus of claim
20, wherein the first auxiliary electrode and the first anode
electrode are on a same layer.

23. The organic light-emitting display apparatus of claim
20, wherein the first auxiliary electrode comprises:

a first lower auxiliary electrode;

a first upper auxiliary electrode; and
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a first cover auxiliary electrode
wherein the first lower auxiliary electrode comprises a
same material as the first lower anode electrode,
wherein the first upper auxiliary electrode comprises a
same material as the first upper anode electrode, and
wherein the first cover auxiliary electrode includes a same
material as the first cover anode electrode.
24. The organic light-emitting display apparatus of claim
23, wherein:
the first cover auxiliary electrode covers a top and a side
surface of the first upper auxiliary electrode; and
the first cover auxiliary electrode covers up to a side
surface of the first lower auxiliary electrode.
25. The organic light-emitting display apparatus of claim
23, wherein:
an oxidation rate of the first cover auxiliary electrode is
lower than oxidation rate of the first upper auxiliary
electrode; and
an oxidation rate of the first cover auxiliary electrode is
lower than oxidation rate of the first lower auxiliary
electrode.
26. The organic light-emitting display apparatus of claim
20, further comprising:
a signal pad in the pad area of the substrate; and
a first pad electrode connected to the signal pad,
wherein the first pad electrode covers a top of the signal
pad.
27. The organic light-emitting display apparatus of claim
26, wherein:
the signal pad comprises:
a lower signal pad; and
an upper signal pad; and
an oxidation rate of the lower signal pad is lower than
oxidation rate of the upper signal pad.
28. The organic light-emitting display apparatus of claim
26, wherein the first pad electrode comprises:
a first lower pad electrode;
a first upper pad electrode; and
a first cover pad electrode,
wherein the first lower pad electrode includes a same
material as the first lower anode electrode,
wherein the first upper pad electrode includes a same
material as the first upper anode electrode; and
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wherein the first cover pad electrode includes a same

material as the first cover anode electrode.

29. The organic light-emitting display apparatus of claim
28, wherein:

the first lower pad electrode includes the same material as

the first lower auxiliary electrode;

the first upper pad electrode includes the same material as

the first upper auxiliary electrode; and

the first cover pad electrode includes the same material as

the first cover auxiliary electrode.

30. The organic light-emitting display apparatus of claim
28, wherein:

the first cover pad electrode covers a top and a side

surface of the first upper pad electrode; and

the first cover pad electrode covers up to a side surface of

the first lower pad electrode.

31. The organic light-emitting display apparatus of claim
28, wherein:

an oxidation rate of the first cover pad electrode is lower

than oxidation rate of the first upper pad electrode; and
an oxidation rate of the first cover pad electrode is lower
than oxidation rate of the first lower pad electrode.
32. The organic light-emitting display apparatus of claim
20, wherein the first auxiliary electrode overlaps the second
anode electrode.
33. The organic light-emitting display apparatus of claim
26, further comprising a second pad electrode on the first
pad electrode.
34. The organic light-emitting display apparatus of claim
33, wherein the second pad electrode comprises a same
material as the second auxiliary electrode.
35. The organic light-emitting display apparatus of claim
27, wherein a resistance of the upper signal pad is lower than
a resistance of the lower signal pad.
36. The organic light-emitting display apparatus of claim
20, further comprising:
a bank on both sides of the second auxiliary electrode; and
a partition wall on the second auxiliary electrode, the
partition wall being separated from the bank,

wherein the cathode electrode is connected to the second
auxiliary electrode through a separation space between
the bank and the partition wall.
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