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(57) ABSTRACT

An organic light emitting display device secures an auxiliary
electrode with a sufficient area without forming a passiva-
tion layer, an additional planarization film, an additional
connection electrode and an auxiliary electrode. Accord-
ingly, manufacturing of a top-emission organic light emit-
ting display device may use three to four fewer masks, thus
advantageously simplifying the process and reducing manu-
facturing costs, the thickness of the organic light emitting
display device and the resistance of the second electrode.
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ORGANIC LIGHT EMITTING DISPLAY
DEVICE

[0001] This application claims the benefit of Korean Pat-
ent Application No. 10-2016-0162383, filed on Nov. 30,
2016, which is hereby incorporated by reference as if fully
set forth herein.

BACKGROUND

Technical Field

[0002] The present disclosure relates to an organic light
emitting display device and a method of manufacturing the
same, and more particularly, to an organic light emitting
display device to reduce thickness, reduce manufacturing
costs, and protect a pad part.

Discussion of the Related Art

[0003] Image display devices for displaying a variety of
information on a screen, which are being developed into
slimmer, lighter weight, more portable and higher-functional
forms, are significant technologies in the information-tech-
nology era. In response to these requirements, organic light
emitting display devices that display an image by controlling
the amount of light emitted by an organic light emitting layer
attract a great deal of attention as flat panel display devices
capable of reducing weight and volume, which are draw-
backs of cathode ray tubes.

[0004] Organic light emitting display devices display an
image through a plurality of pixels disposed in the form of
a matrix. Each pixel includes a light emitting element and a
pixel driving circuit which independently operates the light
emitting element and includes a plurality of transistors,
storage capacitors and the like. Each light emitting element
includes an emission layer between a first electrode and a
second electrode.

[0005] In recent years, a top-emission organic light emit-
ting display device to secure an aperture ratio and realize a
transparent display has been actively researched. An emis-
sion layer of the top-emission organic light emitting display
device should permeate an upper electrode, i.e. a second
electrode, and emit light, to display an image. Thus, the
second electrode is formed using a transparent conductive
material. Since the transparent conductive material has
higher resistance than a metal, an auxiliary electrode is used
to reduce such resistance. In this case, the auxiliary electrode
may be formed in the same layer as the first electrode, but
cannot be formed such that it overlaps the first electrode.
Thus, there is a spatial limitation in increasing an area of the
auxiliary electrode, which causes a limitation in reducing the
resistance of the second electrode.

[0006] Accordingly, there was suggested a top-emission
organic light emitting display device which further includes
a connection electrode which is interposed via an insulation
film between the first electrode and a thin film transistor, to
connect the first electrode to the thin film transistor, wherein
an auxiliary electrode is formed in the same layer as the
connection layer.

[0007] However, in this case, stacking this additional layer
causes an increase in thickness of the organic light emitting
display device and an increase in the number of masks used,
thus leading to an increase in manufacturing costs. In
addition, in the suggested organic light emitting display
device, a metal having high reflectivity such as silver (Ag)
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is generally used to form the connection electrode and a pad
part is formed using the same process as forming the
connection electrode. However, when the pad part is formed
using silver, the pad part of the organic light emitting display
device is corroded due to low corrosion resistance of silver
and thus has a problem of contact defects.

SUMMARY

[0008] Accordingly, embodiments of the present disclo-
sure are directed to an organic light emitting display device
that substantially obviates one or more of the problems due
to limitations and disadvantages of the related art.

[0009] An aspect of the present disclosure is to provide an
organic light emitting display device to reduce thickness,
reduce manufacturing costs and protect a pad part.

[0010] Additional features and aspects will be set forth in
the description that follows, and in part will be apparent
from the description, or may be learned by practice of the
inventive concepts provided herein. Other features and
aspects of the inventive concepts may be realized and
attained by the structure particularly pointed out in the
written description, or derivable therefrom, and the claims
hereof as well as the appended drawings.

[0011] To achieve these and other aspects of the inventive
concepts, as embodied and broadly described an organic
light emitting display device comprises a light-shielding
layer and a first auxiliary electrode each disposed in a
display area of a substrate defined by the display area and a
pad area, a buffer layer covering the light-shielding layer and
the first auxiliary electrode, a thin film transistor disposed on
the buffer layer such that the thin film transistor overlaps the
light-shielding layer. a lower pad part disposed on the buffer
layer of the pad area, an upper pad part spaced from the
lower pad part via an interlayer insulation film and con-
nected to the lower pad part through a pad contact hole, a
second auxiliary electrode connected to the first auxiliary
electrode through a first contact hole, a planarization film
covering the thin film transistor and the second auxiliary
electrode, a pad protection layer covering a side surface of
the upper pad part and exposing a part of an upper surface
of the upper pad part, a first electrode disposed on the
planarization film and electrically connected to the thin film
transistor, a third auxiliary electrode connected to the second
auxiliary electrode through a second contact hole, an organic
light emitting layer disposed on the first electrode, and a
second electrode disposed on the organic light emitting layer
including an emission layer and electrically connected to the
third auxiliary electrode.

[0012] Tt is to be understood that both the foregoing
general description and the following detailed description
are exemplary and explanatory and are intended to provide
further explanation of the inventive concepts as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] The accompanying drawings, which are included
to provide a further understanding of the disclosure and are
incorporated and constitute a part of this application, illus-
trate embodiments of the disclosure and together with the
description serve to explain various principles. In the draw-
ings:

[0014] FIG. 1 is a sectional view illustrating an organic
light emitting display device according to the present inven-
tion; and
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[0015] FIGS. 2Ato 2D are schematic diagrams illustrating
amethod of manufacturing the organic light emitting display
device according to the present invention.

DETAILED DESCRIPTION

[0016] Hereinafter, preferred embodiments of the present
invention will be described with reference to the annexed
drawings. Wherever possible, the same reference numbers
will be used throughout the drawings to refer to the same or
like parts. In the following description, detailed descriptions
of technologies or configurations related to the present
invention may be omitted so as not to unnecessarily obscure
the subject matter of the present invention. Furthermore, the
names of elements used in the following description are
selected in consideration of ease of description of the
specification and may be different from actual names of
elements.

[0017] Itwill be understood that in terms of description of
positional relationships, when an element is referred to as
being “on”, “above”, “below” or “next to” another element,
one or more intervening elements may be present between
two elements unless the term “immediately” or “directly” is
used.

[0018] Although terms such as “first” and “second” may
be used to describe a variety of components, these terms
only aim to distinguish the same or similar components from
one another. Accordingly, throughout the specification, a
“first” component may be the same as a “second” compo-
nent within the technical concept of the present invention,
unless specifically mentioned otherwise.

[0019] The sizes and thicknesses of elements shown in the
drawings are illustrated for convenience of drawings and the
present invention is not necessarily limited thereto.

[0020] Hereinafter, various embodiments of the present
invention will be described with reference to the annexed
drawings.

[0021] FIG. 1 is a schematic view illustrating an organic
light emitting display device according to an embodiment of
the present invention.

[0022] The organic light emitting display device accord-
ing to the present invention includes a display area (A/A)
and a pad area (P/A).

[0023] The organic light emitting display device accord-
ing to the present invention includes a thin film transistor T
disposed in a display area A/A, a first electrode 51 electri-
cally connected to thin film transistor T, an organic light
emitting layer 52, a second electrode 53 and an auxiliary
electrode 30 electrically connected to the second electrode
53. In addition, the organic light emitting display device
according to the present invention includes a pad electrode
40 disposed in the pad area (P/A).

[0024] The thin film transistor T includes an active layer
20, a gate insulation film 26, a gate electrode 27 and
source/drain electrodes 24 and 25.

[0025] The auxiliary electrode 30 includes a first auxiliary
electrode 31, a second auxiliary electrode 32 and a third
auxiliary electrode 33.

[0026] In addition, the pad electrode 40 includes a lower
pad part 41 and an upper pad part 42.

[0027] This configuration will be described in more detail
with reference to FIG. 1. Referring to FIG. 1, a buffer layer
is disposed on a substrate 10. The buffer layer 11 prevents
moisture or impurities from permeating into the substrate 10
and the substrate 10 functions to planarize the upper surface
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of the substrate 10. The buffer layer 10 may be formed using
an inorganic insulation material such as SiN, or SiO,.

[0028] An active layer 20 made of semiconductor, for
example, a silicon or oxide semiconductor is formed on the
buffer layer 11. A gate insulation film 26 is disposed on the
active layer 20 and a gate electrode 27 is disposed on the
gate insulation film 26. The gate electrode 27 is disposed
such that it overlaps a channel area 21 of the active layer 20
via the gate insulation film 26. The gate electrode 27 may
have a single layer or multiple layers made of any one of
molybdenum (Mo), aluminum (Al), chromium (Cr), gold
(Au), titanium (Ti), nickel (Ni), neodymium (Nd) and cop-
per (Cu), or an alloy thereof.

[0029] A light-shielding layer 8 is disposed under the thin
film transistor T. The light-shielding layer 8 functions to
block light incident upon the active layer 20 and reduce
parasitic capacitance created between the thin film transistor
(T) and various lines (not shown). The light-shielding layer
8 may be formed of a metal of silver (Ag), nickel (Ni), gold
(Au), platinum (Pt), aluminum (Al), copper (Cu), molybde-
num (Mo), titanium (Ti) and neodymium (Nd), or an alloy
thereof.

[0030] An interlayer insulation film 12 is disposed on the
gate electrode 27. The interlayer insulation film 12 extends
from the display area A/A to the entire area of a surface of
the substrate 10 including the lower pad part 41 of the pad
area (P/A). The interlayer insulation film 12 may be formed
as a single layer or multiple layers made of an inorganic
insulation material such as SiN, or SiO,.

[0031] In this case, the interlayer insulation film 12
includes a first contact hole H1 to expose the source area 22
of the active layer 20 and a second contact hole H2 to expose
a drain area 23.

[0032] The source electrode 24 is connected to the source
area 22 through the first contact hole H1 and the drain
electrode 25 is connected to the drain area 23 through the
second contact hole H2. In this case, in order to produce
equipotentiality between the drain electrode 25 and the
active layer 21 and the light-shielding layer 8, the drain
electrode 25 may be further connected to the light-shielding
layer 8 through a third contact hole H3 formed by removing
parts of the interlayer insulation film 12 and the buffer layer
11. When equipotentiality is formed between the drain
electrode 25, and the active layer 21 and the light-shielding
layer 8, formation of parasitic capacitance between the drain
electrode 25 and the active layer 21, or between the active
layer 21 and the light-shielding layer 8 is prevented.

[0033] The source electrode 24 and the drain electrode 25
may be a single layer or multiple layers which include any
one of molybdenum (Mo), aluminum (Al), chromium (Cr),
gold (Au), titanium (Ti), nickel (Ni), neodymium (Nd) and
copper (Cu), or an alloy thereof, but the present invention is
not limited thereto. However, the organic light emitting
display device according to the present invention is provided
with the aforementioned planarization film 13 made of an
organic insulation material, instead of a passivation layer
made of an inorganic insulation material on the thin film
transistor T, unlike the conventional organic light emitting
display device. Therefore, the source electrode 24 and the
drain electrode 25 are formed with a multilayer structure so
as to protect the electrodes from exterior oxygen, moisture
or the like, and the uppermost layer and the lowermost layer
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are formed using a highly anti-corrosive material so as to
protect the electrode layer disposed in the middle part by
capping.

[0034] For example, the source electrode 24 may include
three layers, i.e., a first source fraction layer 24a, a second
source fraction layer 24b and a third fraction layer 24c.
Similarly, the drain electrode 25 also includes three layers,
i.e., a first drain fraction layer 254, a second drain fraction
layer 256 and a third drain fraction layer 25c¢.

[0035] In this case, the first to third source/drain fraction
layers 24a to 24c¢ and 254 to 25¢ may be triple layers of
MoTi/Cu/MoTi stacked in this order. However, the first to
third source/drain fraction layers 24a to 24¢, and 25a to 25¢
can be formed using various materials, without being limited
to the materials described above.

[0036] The planarization film 13 is disposed on the thin
film transistor T. The planarization film 13 functions to
planarize the upper part of the substrate 10 where the thin
film transistor T is disposed. The planarization film 13 may
be, for example, made of an acrylic resin, an epoxy resin, a
phenolic resin, a polyamide resin, a polyimide resin, or the
like.

[0037] The first electrode 51 is formed on the planariza-
tion film 13. The first electrode 51 is provided in an opening
511 to define a light emitting area in the substrate 100 and
is electrically connected to the thin film transistor T. In this
case, the first electrode 51 is provided in the planarization
film 13 and is electrically connected to the drain electrode
125 of the thin film transistor T through a fourth contact hole
H4 to expose the drain electrode 125.

[0038] The first electrode 51 functions as an anode or
cathode depending on the type of the thin film transistor T.
In the present embodiment, the first electrode 51 functions
as an anode of an organic light emitting element. In this case,
the first electrode 51 is made of a transparent conductive
material having a relatively high work function, for
example, ITO, 170, ZnO or 1GZ0. In addition, the first
electrode 51 may include a highly reflective metal material,
for example, aluminum (Al), silver (Ag), APC (Ag/Pb/Cu)
or the like. This aims at reflecting light incident upon a lower
part of an organic light emitting element toward an upper
part thereof, to contribute to light emission of the organic
light emitting element in order to improve efficiency and
lifespan of a top-emission light emitting device. In this case,
a highly reflective metal such as aluminum (Al) or silver
(Ag) is vulnerable to oxidation by exterior oxygen, moisture
or the like. Accordingly, the first electrode 51 also includes
three layers, i.e., a first electrode lower layer 51a, a first
electrode middle layer 515 and a first electrode upper layer
5l¢, the first electrode middle layer 515 includes a highly
reflective material such as Ag, and the first electrode lower
layer 51a and the first electrode upper layer S1c are prefer-
ably formed using a transparent conductive material, so as to
protect the highly reflective metal layer of the first electrode
middle layer 515. In this case, the first electrode upper layer
51c is made of a transparent conductive material, so that
light reflected by the first electrode middle layer 515 passes
through the first electrode upper layer 51¢ and is emitted
toward the upper part of the organic light emitting device.
Based on these characteristics, the organic light emitting
display device according to the present invention has advan-
tages of improved efficiency and lifespan of the organic light
emitting element because light incident upon the lower part
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of the light emitting device is reflected toward the upper
part, contributing to light emission of the organic light
emitting element.

[0039] A bank insulation film 14 is formed to cover a part
of the first electrode 51 and defines an opening 511 which is
a light emitting area. The bank insulation film 14 may be
made of an acrylic resin, an epoxy resin, a phenolic resin, a
polyamide resin, a polyimide resin or the like.

[0040] The organic light emitting layer 52 is provided on
the first electrode 51. In this case, the organic light emitting
layer 52 may have a structure of hole injection layer (HIL)/
hole transport layer (HTL)/light emitting layer (EML)/elec-
tron transport layer (ETL )/electron injection layer (EIL). On
top of that, the organic light emitting layer 52 may further
include at least one functional layer to improve luminous
efficacy and lifespan of the light emitting layer, for example,
a charge generation layer to generate charges, an additional
electron transport layer, an additional hole transport layer or
the like.

[0041] The organic light emitting layer 52 may extend to
cover the upper part of the insulation film 14 to reduce the
number of masks. In this case, the light emitting layer of the
organic light emitting layer 52 may be provided only on the
first electrode 51 and may be not formed in other areas.
[0042] The second electrode 53 is provided to cover the
upper surfaces of the organic light emitting layer 52 and the
bank 14. When the first electrode 51 serves as an anode, the
second electrode 53 serves as a cathode. In the top-emission
organic light emitting display device, the second electrode
53 is formed using a metallic material having a small
thickness (for example, about 200 A or less) to permeate
light and having a low work function, so that light from the
organic light emitting layer 52 passes through the second
electrode 53 and thus realizes top-emission. The material
that can be used in the second electrode 53 may for example
include at least one of silver (Ag), titanium (Ti), aluminum
(Al), molybdenum (Mo), and an alloy of silver (Ag) and
magnesium (Mg). In addition, the second electrode 53 is
formed using a transparent conductive material such as ITO,
170, 1GZO or ZnO, thus allowing light from the organic
light emitting layer 52 to pass through the second electrode
53 and realizing top-emission.

[0043] The second electrode 53 made of a metal with an
extremely small thickness or a transparent conductive mate-
rial has relatively high resistance. When the second elec-
trode 53 is a cathode, as the resistance of the second
electrode 53 increases, low supply voltage (VSS) supplied to
the organic light emitting element increases, thus decreasing
luminance, efficacy and lifespan of the organic light emitting
element. In an attempt to solve these problems, in order to
reduce the resistance of the second electrode 53, the second
electrode 53 is electrically connected to the auxiliary elec-
trode 30. The auxiliary electrode 30 is formed using a
material having a relatively low resistance, so that the
second electrode 53 is connected to the auxiliary electrode
30, thus decreasing the resistance of the second electrode 53.
[0044] In this case, the auxiliary electrode 30 may have a
three-layer structure including a first auxiliary electrode 31,
a second auxiliary electrode 32 and a third auxiliary elec-
trode 33, and the second electrode 53 may be electrically
connected to the third auxiliary electrode 33 exposed by
removing a part of the bank insulation film 14.

[0045] The structure of the auxiliary electrode 30 will be
described in more detail below.
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[0046] The first auxiliary electrode 31 is formed on the
same layer as the light-shielding layer 8, that is, on the
substrate 10, and is covered with the buffer layer 11. In this
case, the first auxiliary electrode 31 may be formed using the
same material as the light-shielding layer 8. As described
before, since the interlayer insulation film 12 is provided
over the entire surface of the substrate 10, the buffer layer 11
and the interlayer insulation film 12 are provided on the first
auxiliary electrode 31.

[0047] The second auxiliary electrode 32 is provided in an
area where the first auxiliary electrode 31 overlaps the
interlayer insulation film 12. The second auxiliary electrode
32 is connected to the first auxiliary electrode 31 through a
fifth contact hole H5 exposing the first auxiliary electrode 31
by removing parts of the buffer layer 11 and the interlayer
insulation film 12.

[0048] The second auxiliary electrode 32 may be formed
in the same layer using the same material as the source/drain
electrodes 24 and 25. That is, like the source/drain electrodes
24 and 25 consisting of first to third fraction layers, the
second auxiliary electrode 32 may also have a three-layer
structure including a first auxiliary electrode fraction layer
32a, a second auxiliary electrode fraction layer 326 and a
third auxiliary electrode fraction layer 32¢, but the present
invention is not limited thereto. The second auxiliary elec-
trode 32 may be formed as a single layer or multiple layers.
For example, when the source/drain electrodes 24 and 25 are
three layers having a stack of MoTi/Cu/MoTi, the first
auxiliary electrode fraction layer 32a and the third auxiliary
electrode fraction layer 32¢ are made of MoTi and the
second auxiliary electrode fraction layer 325 is made of Cu,
so that the second auxiliary electrode 32 is formed with three
layers of MoTi/Cu/MoTi stacked in this order. In this case,
the materials for the second auxiliary electrode 32 are not
limited to the materials described above and may be variably
selected from the aforementioned metals constituting the
source/drain electrodes 25.

[0049] The planarization film 13 is formed on the thin film
transistor T and extends to the upper part of the second
auxiliary electrode 32. In this case, a sixth contact hole H6
exposing the upper surface of the second auxiliary electrode
32 by removing the planarization film 13 is provided in a
part of the area where the planarization film 13 overlaps the
second auxiliary electrode 32.

[0050] The third auxiliary electrode 33 is formed on the
planarization film 13. The third auxiliary electrode 33 can be
formed without any additional process, because it 1s formed
using the same material in the same layer as the first
electrode 51.

[0051] Like the first electrode 51 including a three layer
structure including a first electrode lower layer 51a, a first
electrode middle layer 515 and a first electrode upper layer
51c, the third auxiliary electrode 33 is also formed with a
three-layer structure, but the present invention is not limited
thereto. The first electrode 51 may be formed as a single
layer or multiple layers. When the third auxiliary electrode
33 is a three-layer structure, the third auxiliary electrode 33
may have a three-layer structure of a fourth auxiliary elec-
trode fraction layer 33a, a fifth auxiliary electrode fraction
layer 335 and a sixth auxiliary electrode fraction layer 33c¢.
[0052] The third auxiliary electrode 33 includes the fifth
auxiliary electrode fraction layer 335 made of a highly
reflective material such as Ag, like the first electrode 51, and
the fourth auxiliary electrode fraction layer 33a and the sixth
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auxiliary electrode fraction layer 33¢ made of a transparent
conductive material, thereby having a structure for protect-
ing the highly reflective metal layer of the first electrode
middle layer 515.

[0053] Thebank insulation film 14 may be provided on the
third auxiliary electrode 33 as well. The bank insulation film
14 covers a part of the first electrode 51 and extends to the
upper part of the second auxiliary electrode 32. In this case,
an organic hole 512 exposing a part of the second auxiliary
electrode 32 by removing a part of the bank insulation film
154 is provided in the second auxiliary electrode 32.

[0054] A barrier 54 may be further provided in the organic
hole 512. The barrier 54 has a side surface end having a
reversed taper shape, but the present invention is not limited
thereto. The barrier 54 may be formed using the same
material as the bank insulation film 14, but the present
invention is not limited thereto. The barrier 54 has both side
surfaces having a reversed taper shape, so that a part of the
organic light emitting layer 52 is discontinuously formed on
the upper side of the barrier 54, while the organic light
emitting layer 52 is not formed in a neighboring area of the
barrier 54. Therefore, the sixth auxiliary electrode fraction
layer 33c¢ of the third auxiliary electrode 33 is exposed in the
neighboring area of the barrier 54 and the second electrode
53 contacts the third auxiliary electrode 33 in the neighbor-
ing area of the barrier 54.

[0055] As described above, the second electrode 53 is
formed on both the opening 511 and the bank insulation film
14. That is, the second electrode 53 is formed in a region
where the sixth auxiliary electrode fraction layer 33¢ is
disposed, and a part of the second electrode 53 is discon-
tinuously formed on the discontinuous organic light emitting
layer 52 in an upper part of the barrier 54 as well.

[0056] In this case, unlike the organic light emitting layer
52, the second electrode 53 continuously extends from the
second electrode of the opening 511 to the neighboring area
of the barrier 54. Therefore, the third auxiliary electrode 33
and the continuous second electrode 53, a part of which is
exposed through the organic hole 512, are electrically con-
nected in the neighboring area of the barrier 54.

[0057] As described above, the second electrode 53 is
connected to the auxiliary electrode 30, thus decreasing the
high resistance of the second electrode 53. In particular, in
the organic light emitting display device according to an
embodiment of the present invention, the auxiliary electrode
30 includes first to third auxiliary electrodes 31 to 33
sequentially stacked and thus has a greatly increased area of
the auxiliary electrode 30 as compared to the conventional
case, thereby effectively reducing the resistance of the
second electrode 53. In particular, when the auxiliary elec-
trode 30 is formed as a three-layer structure, the resistance
of the second electrode 53 is effectively reduced without
increasing the area of the third auxiliary electrode 33 formed
in the same layer as the first electrode 51. Accordingly, there
is no need to insert a connection electrode between the first
electrode 51 and the drain electrode 25 in order to increase
an auxiliary electrode, like a conventional organic light
emitting display device, so that the thickness of the organic
light emitting display device can be reduced, the number of
mask used for forming the connection electrode can be
reduced and the overall process of manufacturing the
organic light emitting display device can thus be simplified
and manufacturing costs can be reduced.
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[0058] Although not shown, a sealing part may be pro-
vided on the second electrode 53. The sealing part functions
to protect the organic light emitting element and elements
such as thin film transistors T from exterior shock, and
prevent permeation of moisture. In this case, the sealing part
may be a single layer made of an inorganic insulation
material such as SiO,_ or SiN_, or multiple layers made of the
inorganic insulation materials alternately stacked.

[0059] The pad electrode 40 is disposed on the substrate
10 of the pad part (P/A). This configuration will be described
in more detail with reference to FIG. 1. The pad electrode 40
includes a lower pad part 41 and an upper pad part 42.
[0060] Although not shown in FIG. 1, the pad electrode 40
contacts driving lines (not shown) for connection to driving
circuits (not shown) to drive the organic light emitting
display device. In addition, the driving circuits supply a
number of driving signals to drive the organic light emitting
display device through the pad electrode 40. The pad elec-
trode 40 according to the present invention has a two-layer
structure including a lower pad part 41 and an upper pad part
42, thus decreasing the resistance of the pad electrode 40 and
making contact easy owing to creation of contact in an upper
layer.

[0061] The lower pad part 41 is provided on the pad area
(P/A) of the buffer layer 11 provided over the entire area of
a surface of the substrate 10. The lower pad part 41 may be
formed using the same material as the gate electrode 27 of
the thin film transistor T.

[0062] An interlayer insulation film 12 is disposed on the
lower pad part 42. The interlayer insulation film 12 extends
from the display area A/A to the entire surface of the
substrate 10, thus covering the lower pad part 42. In this
case, a pad part contact hole H7 exposing an upper part of
the lower pad part 42 by removing a part of the interlayer
insulation film 12 is provided a region corresponding to the
lower pad part 42. That is, the interlayer insulation film 12
covers a side surface of the lower pad part 42 to prevent
corrosion of the metal constituting the lower pad part 42.
[0063] The upper pad part 42 is provided in an area where
the interlayer insulation film 12 overlaps the lower pad part
42.

[0064] The upper pad part 42 may be formed using the
same material as the source/drain electrodes 24 and 25. That
is, the upper pad part 42 may be a single layer or multiple
layers which include any one of molybdenum (Mo), alumi-
num (Al), chromium (Cr), gold (Au), titanium (Ti), nickel
(N1i), neodymium (Nd) and copper (Cu), that can be used to
form the source/drain electrodes 24 and 25, or an alloy
thereof, but the present invention is not limited thereto.
[0065] The upper pad part 42 may have a three-layer
structure, like the source/drain electrodes 24 and 25 having
a three-layer structure. For example, like the source/drain
electrodes 24 and 25 including first to third fraction layers,
the upper pad part 42 may also have a three-layer structure
including a first pad part fraction layer 424, a second pad
part fraction layer 425 and a third pad part fraction layer 42,
but the present invention is not limited thereto. In this case,
when the source/drain electrodes 24 and 25 are three layers
of MoTi/Cu/MoTi stacked in this order, the first pad part
fraction layer 42a and the third pad part fraction layer 42¢
are made of MoT1 and the second pad part fraction layer 425
is made of Cu, so that the upper pad part 42 can have a
three-layer structure of MoTi/Cu/MoTi stacked in this order,
but the present invention is not limited to these materials.
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[0066] The pad protection film 45 is provided to cover a
side surface of the upper pad part 42. In addition, the pad
protection film 45 does not entirely cover the upper surface
of the upper pad part 42 and exposes a part of the upper pad
part 42. Through the upper pad part 42 having the exposed
upper surface, the pad electrode 40 contacts various lines
and receives driving signals to drive the organic light
emitting display device.

[0067] The pad protection film 45 covers a side surface of
the upper pad part 42. The second pad part fraction layer 425
of the upper pad part 42 may be made of copper (Cu) having
weak corrosion resistance. Thus, the pad protection film 45
surrounds the second pad part fraction layer 425, thus
advantageously preventing corrosion of the second pad part
fraction layer 425.

[0068] In particular, when the upper pad part 42 is formed
at the same time as the source/drain electrodes 24 and 25, the
defect, corrosion of the second pad part fraction layer 425,
may be generated by the etchant used for forming the first
electrode 51. Thus, the pad protection film 45 surrounds the
second pad part fraction layer 42b, thus preventing corrosion
of the second pad part fraction layer 425.

[0069] The pad protection film 45 can be formed using the
same material as the planarization film 13 at the same time.
That is, like the planarization film 13, the pad protection film
45 may be made of an acrylic resin, an epoxy resin, a
phenolic resin, a polyamide resin, a polyimide resin or the
like. In this case, as described above, the second pad part
fraction layer 424 is formed using a metal such as copper
(Cu). When the acrylic resin is connected to the second pad
part fraction layer 4256 including copper (Cu), the second pad
part fraction layer 425 may be corroded, but the polyimide
resin has no possibility of causing this phenomenon.
Accordingly, in order to protect the second pad part fraction
layer 42b, the pad protection film 45 is most preferably
formed using a polyimide resin. Accordingly, when the pad
protection film 45 and the planarization film 13 are formed
at the same time, the planarization film 13 is also preferably
formed using a polyimide resin.

[0070] FIGS. 2A to 2D are schematic diagrams illustrating
amethod of manufacturing the organic light emitting display
device according to the present invention.

[0071] First, as shown in FIG. 2A, a light-shielding layer
and a first auxiliary electrode 31 are formed on a substrate
10 and a buffer layer 11 is formed by deposition over the
entire area of a surface of the substrate 10 to cover the upper
parts thereof. The light-shielding layer 8 and the first aux-
iliary electrode 31 can be simultaneously formed by depos-
iting a single material selected from silver (Ag), nickel (Ni),
gold (Au), platinum (Pt), aluminum (Al), copper (Cu),
molybdenum (Mo), titanium (T1) and neodymium (Nd), or
an alloy thereof, followed by patterning.

[0072] Then, as shown in FIG. 2B, an active layer 20 made
of a semiconductor material is formed on the buffer layer 11.
In addition, a gate insulation film 26 and a gate electrode 27
are sequentially formed on the channel area 21 of the active
layer 20.

[0073] In addition, a lower pad part 41 is formed by the
same process as forming the gate electrode 27. The gate
electrode and lower pad part 41 may be formed by depos-
iting a second metal layer (not shown) having a single layer
or multilayer structure which includes any one of molybde-
num (Mo), aluminum (Al), chromium (Cr), gold (Au),
titanium (T1), nickel (Ni), neodymium (Nd) and copper (Cu),
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or an alloy thereof, followed by patterning, but the present
invention is not limited thereto.

[0074] Then, the active layer 20 is doped with impurities
using the gate electrode 27 as a mask to form a source area
22 and a drain area 23. When the active layer 20 is made of
an oxide semiconductor, the source and drain areas 22 and
23 can be formed by solidifying both sides of the active layer
20 by plasma treatment.

[0075] Next, an interlayer insulation film 12 is formed
over the entire surface of the substrate 10 on the gate
electrode 27 and the lower pad part 41. The interlayer
insulation film 12 may be made of an inorganic insulation
material, like the buffer layer 10.

[0076] Then, the interlayer insulation film 12 is patterned
to form a first contact hole H1 exposing the source area 22
and a second contact hole H2 exposing the drain area 23. In
this case, in the display area A/A, parts of the interlayer
insulation film 12 and the buffer layer 11 are patterned to
form a third contact hole H3 exposing the light-shielding
layer 8 and a fifth contact hole H5 exposing the first
auxiliary electrode 31. In addition, a pad part contact hole
H7 exposing the upper surface of the lower pad part 41 by
patterning the interlayer insulation film 12 is provided in the
pad area (P/A).

[0077] Then, on the interlayer insulation film 12, the
source electrode 24 connected to the source area 22 through
the first contact hole H1 is formed and a drain electrode 25
connected to the drain area 23 through the second contact
hole H2 is formed. At this time, the drain electrode 25 may
be connected to the light-shielding layer 8 through the third
contact hole H3, but the present invention is not limited
thereto. At the same time, on the interlayer insulation film
12, a second auxiliary electrode 32 connected to the first
auxiliary electrode 31 through the fifth contact hole H5 and
an upper pad part 42 connected to the lower pad part 41
through the seventh contact hole H7 are formed.

[0078] In this case, the source electrode 24, the drain
electrode 25, the second auxiliary electrode 32 and the upper
pad part 42 may have a multilayer structure, as described
above. For example, when they have a three-layer stack
structure of MoTi/Cu/MoTi, they can be simultaneously
formed by stacking three-layer metals of MoTi/Cu/MoTi
over the entire upper surface of the interlayer insulation film
12 and simultaneously patterning the same.

[0079] Then, as shown in FIG. 2C, a planarization film 13
is formed on the thin film transistor T and the second
auxiliary electrode 32, The planarization film 13 may be
made of an acrylic resin, an epoxy resin, a phenolic resin, a
polyamide resin, a polyimide resin or the like.

[0080] At the same time, a pad protection film 45 is
formed so as to cover a side surface of the upper pad part 42
of the pad electrode 40 provided in the pad area (P/A). The
pad protection film 45 is formed using the same material as
the planarization film 13.

[0081] In the formation of the planarization film 13 and
the pad protection film 45, the pad protection film 45 is
patterned such that the thickness of the pad protection film
45 is smaller than that of the planarization film 13 using a
halftone mask or the like.

[0082] In addition, the planarization film 13 is patterned to
form a fourth contact hole H4 exposing a part of the drain
electrode 25 and a sixth contact hole exposing a part of the
second auxiliary electrode 32. At the same time, a part of the
pad protection film 45 is patterned in the pad area (P/A), to
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expose an upper surface of the upper pad part 42. In
addition, a first electrode 51 and a third auxiliary electrode
33 are formed on the planarization film 13. As described
above, the first electrode 51 and the third auxiliary electrode
33 may be formed with a three-layer structure. For this
purpose, the first electrode 51 and the third auxiliary elec-
trode 33 may be formed by depositing a plurality of metal
layers and then simultaneously patterning.

[0083] For example, assuming that the lower layer 51a
and the upper layer 51 of the first electrode 51, and fourth
and sixth auxiliary electrode fraction layers 33a and 33¢ of
the third auxiliary electrode 33 are made of ITO and the
middle layer 515 of the first electrode 51 and the fifth
auxiliary electrode fraction layer 336 are made of Ag, these
layers can be formed by sequentially depositing metal layers
in the order of ITO/Ag/ITO and then simultancously pat-
terning. In this case, the pad electrode 40 including the pad
part 45 includes a metal having poor corrosion resistance
such as Cu, but the layer made of the metal with poor
corrosion resistance is sealed by the pad protection film 45
and only a metal with a high corrosion resistance on the pad
protection film 45 is exposed, so that an impact of the
etchant used for patterning to form the first electrode 51 and
the third electrode 33 is small.

[0084] Then, as shown in FIG. 2D, a bank insulation film
14 is formed on the first electrode 51 and the third auxiliary
electrode 33. The bank insulation film 14 may be made of an
acrylic resin, an epoxy resin, a phenolic resin, a polyamide
resin, a polyimide resin or the like, but the present invention
1s not limited thereto. Then, the bank insulation film 14 is
patterned to form an opening 511 and an organic hole 512.
[0085] Meanwhile, a barrier 54 having a reversed taper
shape is formed on the third auxiliary electrode 33 exposed
through the organic hole 512. The bank insulation film 14
and the barrier 54 can be simultaneously formed and can be
formed by different processes. The barrier 54 may be formed
using the same material as the bank insulation film 14.
[0086] In addition, an organic light emitting layer 52 is
formed on the first electrode 51 and the bank insulation film
14.

[0087] The organic light emitting layer 52 may include a
hole injection layer (HIL), a hole transport layer (HTL), an
emission layer (EML), an electron transport layer (ETL),
and an electron injection layer (EIL).

[0088] The second electrode 53 is formed over the entire
area of a surface of the substrate 10. The second electrode 53
is formed to a small thickness using a material having a low
work function such as silver (Ag), titanium (Ti), aluminum
(Al), molybdenum (Mo) and magnesium (Mg), or an alloy
thereof, or a transparent conductive material such as ITO,
170, IGZO or ZnQO. The second electrode 53 may contact
the third auxiliary electrode 33 of the auxiliary electrode 30
in the neighboring area of the barrier 54 as described above.
[0089] In addition, a sealing layer (not shown) is formed
over the entire surface of the lower substrate 10. The sealing
layer may be a single layer including at least one of Si0, and
SiN_, or multiple layers including SiO, and SiN_ alternately
stacked.

[0090] The conventional organic light emitting display
device includes separate layers including a connection elec-
trode and an auxiliary electrode between the drain electrode
and the first electrode, and further includes an additional
planarization layer on the connection electrode and the
auxiliary electrode. In addition, the conventional organic
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light emitting display device further includes a passivation
layer made of an inorganic film to protect the pad part.
[0091] Meanwhile, in the organic light emitting display
device according to the present invention, instead of forming
the passivation layer, to provide the feature of passivation,
the pad protection film 45 for protecting the upper pad part
is formed by a process of forming the polyimide (PI)
planarization film 13 while forming the source/drain elec-
trodes 24 and 25, the second auxiliary electrode 32 and the
upper pad part 42, each having a three-layer stack structure.
In addition, the organic light emitting display device accord-
ing to the present invention does not need to form a
connection electrode and an auxiliary electrode disposed in
the same layer as the connection electrode, and realizes the
planarization layer as a single layer.

[0092] In conclusion, the organic light emitting display
device according to the present invention can secure the
auxiliary electrode 30 with a sufficient area without forming
a passivation layer, an additional planarization film, an
additional connection electrode and an auxiliary electrode.
Accordingly, advantageously, the top-emission organic light
emitting display device according to the present invention
can reduce three to four masks than the conventional organic
light emitting display device and thus simplify the process,
and reduce manufacturing costs, the thickness of the organic
light emitting display device and the resistance of the second
electrode 53.

[0093] The organic light emitting display device accord-
ing to the present invention can secure the auxiliary elec-
trode with a sufficient area without forming a passivation
layer, an additional planarization film, an additional connec-
tion electrode and an auxiliary electrode. Accordingly, the
top-emission organic light emitting display device according
to the present invention requires three to four fewer masks
than the conventional organic light emitting display device,
thus advantageously simplifying the process and reducing
manufacturing costs, the thickness of the organic light
emitting display device and the resistance of the second
electrode.

[0094] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
organic light emitting display device of the present disclo-
sure without departing from the technical idea or scope of
the disclosure. Thus, it is intended that the present disclosure
cover the modifications and variations of this disclosure
provided they come within the scope of the appended claims
and their equivalents.

What is claimed is:

1. An organic light emitting display device, comprising:

a light-shielding layer and a first auxiliary electrode each
disposed in a display area of a substrate defined by the
display area and a pad area;

a buffer layer covering the light-shielding layer and the
first auxiliary electrode;

a thin film transistor disposed on the buffer layer such that
the thin film transistor overlaps the light-shielding
layer;

a lower pad part disposed on the buffer layer of the pad
area;

an upper pad part spaced from the lower pad part via an
interlayer insulation film and connected to the lower
pad part through a pad contact hole;

a second auxiliary electrode connected to the first auxil-
iary electrode through a first contact hole;
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a planarization film covering the thin film transistor and
the second auxiliary electrode;

a pad protection layer covering a side surface of the upper
pad part and exposing a part of an upper surface of the
upper pad part;

a first electrode disposed on the planarization film and
electrically connected to the thin film transistor;

a third auxiliary electrode connected to the second aux-
iliary electrode through a second contact hole;

an organic light emitting layer disposed on the first
electrode; and

a second electrode disposed on the organic light emitting
layer including an emission layer and electrically con-
nected to the third auxiliary electrode.

2. The organic light emitting display device according to
claim 1, wherein the pad protection layer is formed using the
same material as the planarization film.

3. The organic light emitting display device according to
claim 1, wherein the thin film transistor comprises:

an active layer disposed on the buffer layer and including
a channel area, a source area and a drain area;

a gate insulation film disposed on the channel area of the
active layer;

a gate electrode disposed on the gate insulation film;

a source electrode connected to the source area of the
active layer; and

a drain electrode connected to the drain area of the active
layer,

wherein the interlayer insulation film covers the gate
electrode, and

the lower pad part is disposed in the same layer as the gate
electrode and is formed using the same material as the
gate electrode.

4. The organic light emitting display device according to
claim 3, wherein the source electrode and the drain electrode
are disposed in the same layer as the upper pad part and the
second auxiliary electrode, and are formed using the same
material as the upper pad part and the second auxiliary
electrode.

5. The organic light emitting display device according to
claim 3, wherein at least one of the source electrode, the
drain electrode, the upper pad part, and the second auxiliary
electrode has a stack structure including three metal layers.

6. The organic light emitting display device according to
claim 5, wherein the three metal layers are MoTi, Cu, and
MoTi sequentially stacked.

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

a bank insulation film disposed on the first electrode so as
to expose a part of the first electrode, to define a pixel
area and expose a part of the third auxiliary electrode;
and

a barrier disposed on the exposed part of third auxiliary
electrode and having a reversed taper shape,

wherein the third auxiliary electrode is electrically con-
nected to the second electrode in a neighboring area of
the barrier.

8. The organic light emitting display device according to
claim 2, wherein the pad protection layer and the planariza-
tion film comprise polyimide (PI).

9. The organic light emitting display device according to
claim 1, wherein at least one of the first electrode and the
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third auxiliary electrode has a stack structure of three metal
layers including a lower layer, a middle layer, and an upper
layer.

10. The organic light emitting display device according to
claim 9, wherein the three metal layers are ITO, Ag, and ITO
sequentially stacked.
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