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ORGANIC LIGHT-EMITTING DISPLAY
DEVICE AND METHOD OF
MANUFACTURING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of Republic of
Korea Patent Application No. 10-2016-0183980, filed on
Dec. 30, 2016, which is hereby incorporated by reference in
its entirety.

BACKGROUND

Technical Field

[0002] The present invention 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 and a method of manufacturing the same,
which may simplify a process by reducing the number of
masks when forming the organic light-emitting display
device, and may increase reliability when forming an
organic light-emitting layer by a solution process.

Discussion of the Related Art

[0003] An image display device, which realizes various
pieces of information on a screen, is a core technology of the
information and communication age, and is being developed
in the direction of becoming thinner, lighter, more portable,
and having higher performance. In response, as a flat panel
display device that is thinner and lighter than a cathode ray
tube (CRT), for example, an organic light-emitting display
device, which controls the amount of light emitted from an
organic light-emitting layer to display an image, is in the
spotlight.

[0004] In an organic light-emitting display device, a plu-
rality of pixels is arranged in a matrix form to display an
image. Here, each pixel includes a light-emitting element,
and a pixel drive circuit including, for example, a plurality
of transistors and storage capacitors to independently drive
the light-emitting element. Here, each light-emitting ele-
ment includes an organic light-emitting layer between a first
electrode and a second electrode.

[0005] The organic light-emitting layer is configured such
that a plurality of layers such as, for example, a hole
injection layer, a hole transport layer, an emission layer, an
electron transport layer, and an electron injection layer are
stacked one above another. The organic light-emitting layer
has been manufactured by depositing these layers via ther-
mal deposition in different process chambers. However, this
related art method of manufacturing the organic light-emit-
ting layer entails high manufacturing costs and a compli-
cated manufacturing process and is difficult to use to realize
a large-area mask.

[0006] In order to solve the problems, a technique of
forming an organic light-emitting layer using a solution
process such as, for example, ink-jet printing or nozzle
coating has been proposed.

[0007] The organic light-emitting layer formed using the
solution process undergoes a pile-up phenomenon in which
the organic light-emitting layer is relatively slowly cured in
the edge portion thereof and begins to be cured from the
central portion thereof, thus causing the edge portion of the
organic light-emitting layer to be thicker than the central
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portion. In order to solve this problem, a technique of
forming a bank layer, which defines a pixel portion, in
double layers so that a lower layer forms a hydrophilic bank
and an upper layer forms a hydrophobic bank in order to
reduce the difference in thickness between the central por-
tion and the edge portion of the organic light-emitting layer
has been proposed. However, when the bank layer is formed
to have a double-layered structure, this may cause a com-
plicated process and high manufacturing costs, and may also
cause, for example, separation of the upper bank layer due
to the low adhesive strength between the hydrophilic lower
bank layer and the hydrophobic upper bank layer.

SUMMARY

[0008] Accordingly, the present invention is directed to an
organic light-emitting display device and a method of manu-
facturing the same that substantially obviate one or more
problems due to limitations and disadvantages of the related
art.

[0009] An object of the present invention is to provide an
organic light-emitting display device and a method of manu-
facturing the same, which may simplify a process by reduc-
ing the number of masks when forming the organic light-
emitting display device, and may increase reliability when
forming an organic light-emitting layer by a solution pro-
cess.

[0010] Additional advantages, objects, and features of the
invention will be set forth in part in the description which
follows and in part will become apparent to those having
ordinary skill in the art upon examination of the following
or may be learned from practice of the invention. The
objectives and other advantages of the invention may be
realized and attained by the structure particularly pointed out
in the written description and claims hereof as well as the
appended drawings.

[0011] To achieve these objects and other advantages and
in accordance with the purpose of the invention, as embod-
ied and broadly described herein, an organic light-emitting
display device comprises a thin-film transistor including a
source electrode and a drain electrode, a first electrode
formed by extending one of the source electrode and the
drain electrode, a passivation layer configured to cover the
thin-film transistor and to expose the first electrode so as to
define an emission area, a bank insulation layer provided on
the passivation layer, an organic light-emitting layer pro-
vided on the first electrode, and a second electrode config-
ured to cover the organic light-emitting layer.

[0012] In another aspect, a method of manufacturing an
organic light-emitting display device comprises forming a
semiconductor layer, forming a gate insulation layer and a
gate electrode and forming a source area and a drain area by
configuring the semiconductor layer as a conductor, and
forming an interlayer insulation layer to cover the semicon-
ductor layer, the interlayer insulation layer having first and
second contact holes configured to expose the source area
and the drain area.

[0013] The method further includes sequentially forming a
first division layer and a second division layer using different
transparent conductive materials and a third division layer
using a metal material on the interlayer insulation layer, and
forming a source electrode and a drain electrode by pattern-
ing the first to third division layers and extending the first
and second division layers of one of the source electrode and
the drain electrode to an emission area.



US 2018/0190737 Al

[0014] Tt is to be understood that both the foregoing
general description and the following detailed description of
the present invention are exemplary and explanatory and are
intended to provide further explanation of the invention as
claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] The accompanying drawings, which are included
to provide a further understanding of the invention and are
incorporated in and constitute a part of this application,
illustrate embodiments of the invention and together with
the description serve to explain the principle of the inven-
tion.

[0016] FIG. 1 is a view illustrating an organic light-
emitting display device according to an embodiment of the
present invention.

[0017] FIGS. 2A to 2G are views for explaining a method
of manufacturing an organic light-emitting display device
according to an embodiment of the present invention.

DETAILED DESCRIPTION

[0018] Hereinafter, exemplary embodiments of the present
invention will be described with reference to the accompa-
nying drawings. In the entire specification, the same or
similar elements are denoted by the same reference numerals
even though they are depicted in different drawings. In the
following description of the present invention, a detailed
description of known functions and configurations incorpo-
rated herein will be omitted when it may make the subject
matter of the present invention rather unclear. Also, the
terms used in the following description are terms defined
taking into consideration the functions obtained in accor-
dance with the present invention, and may differ from the
names of parts of actual products.

[0019] In the case of a description with respect to posi-
tional relations, when an element is referred to as being, for
example, “on”, “above”, “under”, and “aside” another ele-
ment, it may be directly on the other element or intervening
elements may also be present.

[0020] Although terms such as, for example, “first” and
“second” are used to describe various components, these
components are not limited by these terms. These terms are
merely used to distinguish any one component from another
component. Thus, “a first component” mentioned below
may be “a second component” within the technical sprit of
the present invention.

[0021] In the drawings, the thickness and size of each
component are illustrated for convenience of description,
and the present invention is not necessary to be limited to the
size and thickness of the illustrated component.

[0022] FIG. 1 is a cross-sectional view illustrating an
organic light-emitting display device according to the pres-
ent invention.

[0023] The organic light-emitting display device accord-
ing to the present invention includes a thin-film transistor T,
and a first electrode 51, an organic light-emitting layer 52,
and a second electrode 53, which are electrically connected
to the thin-film transistor T.

[0024] The organic light-emitting display device accord-
ing to an embodiment of the present invention will be
described below in more detail with reference to FIG. 1.
Referring to FIG. 1, a buffer layer 11 is located on a first
substrate 10. The buffer layer 11 serves to prevent the
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permeation of moisture or impurities through the first sub-
strate 10 and to flatten the top of the first substrate 10. The
buffer layer 10 may be formed of an inorganic insulation
material such as, for example, SiNx or SiOx.

[0025] An active layer 20 is formed on the buffer layer 11
using semiconductors, such as, for example, silicon or a
semiconductor oxide. A gate insulation layer 26 is located on
the active layer 20, and a gate electrode 27 1s located on the
gate insulation layer 26. The gate electrode 27 is located to
overlap a channel area 21 of the active layer 20 with the gate
insulation layer 26 interposed therebetween. The gate elec-
trode 27 may be formed in a single layer or in multiple layers
using any one or an ally thereof selected from among
molybdenum (Mo), aluminum (Al), chrome (Cr), gold (Au),
titanium (Ti), nickel (Ni), neodymium (Nd) and copper (Cu).
[0026] A shied layer 8 is located below the area in which
the thin-film transistor T is located. The shield layer 8 may
serve to prevent light from being introduced into the active
layer 20 and to reduce parasitic capacitance generated
between the thin-film transistor T and various lines (not
illustrated). The shield layer 8 may be formed of any one or
an alloy thereof selected from among silver (Ag), nickel
(Ni), gold (Au). platinum (Pt), aluminum (Al), copper (Cu),
molybdenum (Mo), titanium (Ti) and neodymium (Nd).
[0027] An interlayer insulation layer 12 is located on the
gate electrode 27. The interlayer insulation layer 12 extends
from a display area and is located throughout one surface of
the first substrate 10 including a lower pad portion of a pad
area. The interlayer insulation layer 12 may be formed in a
single layer or in multiple layers using an inorganic insula-
tion material such as, for example, SiNx or SiOx.

[0028] The interlayer insulation layer 12 has a first contact
hole H1, which exposes a source area 22 of the active layer
20, and a second contact hole H2, which exposes a drain area
23.

[0029] A source electrode 24 is connected to the source
area 22 through the first contact hole HI, and a drain
electrode 25 is connected to the drain area 23 through the
second contact hole H2.

[0030] The source electrode 24 has a triple-layer structure
including a lower layer portion 24a, a middle layer portion
24b, and an upper layer portion 24¢. In the same manner as
the source electrode 24, the drain electrode 25 also has a
triple-layer structure including a lower layer portion 254, a
middle layer portion 255, and an upper layer portion 25¢.
[0031] The lower layer portions 24a and 25a, and the
middle layer portions 245 and 254 are formed of different
transparent conductive materials. For example, when the
lower layer portions 24a and 25a are formed of 1TO, the
middle layer portions 24b and 255 may be formed of a
transparent conductive material such as 170 or IGZO.
[0032] When the lower layer portions 24a and 25a is
formed of a transparent conductive material such as IZO or
1GZ0, the middle layer portions 245 and 255 may be formed
of ITO. This serves to ensure that the first electrode 51,
which will be described below, is integrally formed with the
lower layer portion 24a of the source electrode 24 or the
lower layer portion 25a of the drain electrode 25 and the
middle layer portion 245 or 25b covers the top of the first
electrode 51 before the light-emitting layer 52 is formed,
thereby protecting the surface of the first electrode 51 from
impurities. Then, after the first electrode 51 is formed, the
middle layer portion on the first electrode 51 is removed. A
detailed description related to this will follow.
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[0033] The upper layer portion 24¢ of the source electrode
24 and the upper layer portion 25¢ of the drain electrode 25
may be formed of a metal such as, for example, molybde-
num (Mo), aluminum (Al), chrome (Cr), gold (Au), titanium
(Ti), nickel (Ni), neodymium (Nd) or copper (Cu).

[0034] In addition, the first electrode 51 is formed on the
interlayer insulation layer 12 so as to be integrally formed
with one of the lower layer portion 24a of the source
electrode 24 and the lower layer portion 25a of the drain
electrode 25. Although the embodiment of FIG. 1 illustrates
the first electrode 51 as being integrally formed with the
lower layer portion 25a of the drain electrode 25, in some
cases, the first electrode 51 may be integrally formed with
the lower layer portion 24a of the source electrode 24.
Herein, the first electrode 51 will be described as being
integrally formed with the lower layer portion 25a of the
drain electrode 25.

[0035] A passivation layer 13 is provided on the thin-film
transistor T so as to expose the first electrode 51. The
passivation layer 13 may be formed in a single inorganic
layer or in multiple inorganic layers formed of a hydrophilic
material such as, for example, SiOx or SiNx. In the present
invention, the passivation layer 13 serves not only to protect
the thin-film transistor T, but also to define an emission area
E. That is, the passivation layer 13 is provided to cover the
edge portion of the first electrode 51 and defines the emis-
sion area E.

[0036] A bank insulation layer 14 is formed on the passi-
vation layer 13. The bank insulation layer 14 may be formed
using a hydrophobic organic insulation material. Examples
of a constituent material of the bank insulation layer 14 may
include any one or a mixture of two or more selected from
among polyimide, styrene, metylmethacrylate, and polytet-
rafluoroethylene. Since the bank insulation layer is formed
of a hydrophobic organic insulation material, the bank
insulation layer 14 may serve as a barrier that prevents a
liquid-phase material of the light-emitting layer from being
sprayed to the emission area E due to, for example, equip-
ment malfunction when the light-emitting layer 52 is
formed. In addition, even if the liquid-phase material of the
organic light-emitting layer 52 is sprayed onto the bank
insulation layer 14 due to a processing error, the bank
insulation layer 14 causes the liquid-phase material of the
organic light-emitting layer 52 to fall down, thereby being
located in the emission area E, rather than overflowing from
the bank insulation layer 14.

[0037] The organic light-emitting layer 52 is provided on
the first electrode 51. Here, 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). In addi-
tion, the organic light-emitting layer 52 may further include
at least one functional layer configured to increase, for
example, the luminous efficacy and lifespan of the emission
layer, for example, a charge-generating layer, which gener-
ates a charge, an additional electron transport layer and an
additional hole transport layer.

[0038] The organic light-emitting layer 52 is formed by a
solution process such as inkjet printing or nozzle coating.
The organic light-emitting layer formed using the solution
process undergoes a pile-up phenomenon in which the
organic light-emitting layer is relatively slowly cured in the
edge portion thereof, which is in contact with the bank
insulation layer 14 and begins to be cured from the central
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portion thereof, whereby the constituent material of the
organic light-emitting layer 52 moves to the edge portion
and the edge portion is finally cured, thus causing the edge
portion of the organic light-emitting layer 52 to be thicker
than the central portion. The edge portion of the organic
light-emitting layer 52 is thicker than the central portion of
the organic light-emitting layer 52.

[0039] The organic light-emitting display device accord-
ing to one embodiment is configured such that the passiva-
tion layer 13 extends to the bottom of the organic light-
emitting layer 52. Thereby, the organic light-emitting layer
52 has the area located on the passivation layer 13, and due
to the resulting stepped portion between the passivation
layer 13 and the first electrode 51, the passivation layer 13
causes the liquid-phase constituent material of the organic
light-emitting layer 52 to gather at the central portion.
Thereby, the organic light-emitting display device according
to one embodiment may somewhat alleviate a phenomenon
in which the organic light-emitting layer 52 is thicker in the
portion thereof that is close to the bank insulation layer 14.
It may reduce the thickness difference between the edge
portion and the central portion of the organic light-emitting
layer 52.

[0040] The second electrode 53 is provided to cover the
top of the organic light-emitting layer 52 and the bank
insulation layer 14. When the first electrode 51 serves as an
anode electrode, the second electrode 53 serves as a cathode
electrode. In a top-emission-type organic light-emitting dis-
play device, the second electrode 53 may be formed of a
metallic material having a low work function to an
extremely small thickness (e.g., about 200 A or less) that
allows the transmission of light, whereby light from the
organic light-emitting layer 52 may penetrate the second
electrode 53, thus realizing top emission. The constituent
material of the second electrode 53 may be at least one of,
for example, silver (Ag), titanium (Ti), aluminum (Al),
molybdenum (Mo), and an ally of silver (Ag) and magne-
sium (Mg). In addition, when the second electrode 53 is
formed of a transparent conductive material such as, for
example, ITO, 170, IGZO, or ZnO, the light from the
organic light-emitting layer 52 may penetrate the second
electrode 53, thus realizing top emission.

[0041] Although a second substrate (not illustrated) may
be bonded onto the second electrode 53 via an adhesive layer
(not illustrated), the adhesive layer and the second substrate
may be omitted according to design, and the second sub-
strate may be replaced with an encapsulation member hav-
ing the form of a thin layer.

[0042] Referring to FIG. 1, in the organic light-emitting
display device according to the embodiment of the present
invention, as described above, the lower layer portion 25a of
the drain electrode 25 extends to form the first electrode 51,
the middle layer portion 256 of the drain electrode 25 is
provided below the passivation layer 13 and extends to the
bottom of the organic light-emitting layer 52, and the side
surface end of the middle layer portion 256 of the drain
electrode 25 is in contact with the organic light-emitting
layer 52. Meanwhile, a dummy conductive layer 254 may
further be provided below the passivation layer 13 at one
side of the organic light-emitting layer 52 opposite the other
side that is in contact with the middle layer portion 255 of
the drain electrode 25.

[0043] Although the drain electrode 25 has been described
in the embodiment of FIG. 1, in some designs, the lower
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layer portion 24a of the source electrode 24 extends to form
the first electrode 51, the middle layer portion 245 of the
source electrode 24 is provided below the passivation layer
13 so that the side surface end of the middle layer portion
245 of the source electrode 24 is in contact with the organic
light-emitting layer 52. Hereinafter, the example in which
the lower layer portion 25a of the drain electrode 25 forms
the first electrode 51 will be continuously described.
[0044] The reason why the middle layer portion 255 of the
drain electrode 25 is formed so as to extend along the bottom
of the passivation layer 13 and the dummy conductive layer
25d is provided at one side of the organic light-emitting
layer 52 opposite the other side that is in contact with the
middle layer portion 255 of the drain electrode 25 is that the
middle layer portion 255 of the drain electrode 25 remains
on the first electrode 51 in order to protect the surface of the
first electrode 51 until the bank insulation layer 14 is formed,
and after the bank insulation layer 14 is formed, the middle
layer portion 255 of the drain electrode 25 on the first
electrode 51 is patterned to expose the first electrode and a
portion of the middle layer portion 255 of the drain electrode
25 remains below the bank insulation layer 14.

[0045] As a result, in the organic light-emitting display
device according to the embodiment, impurities such as, for
example, particulates, which are generated in the process of
forming the bank insulation layer 14 and are attached to the
middle layer portion 2556 of the drain electrode 25, are
wholly removed in the process of patterning the middle layer
portion 255 of the drain electrode 25 and no impurities
remain on the surface of the first electrode 51, which may
increase the adhesion strength between the first electrode 51
and the organic light-emitting layer 52. Here, the lower layer
portion 254 and the middle layer portion 255 of the drain
electrode 25 are formed using different transparent conduc-
tive materials. For example, when the lower layer portion
25a of the drain electrode 25 is formed of ITO, the middle
layer portion 256 may be formed of 1ZO or IGZO. Con-
versely, when the lower layer portion 25a of the drain
electrode 25 is formed of [ZGO or 1ZO, the middle layer
portion 256 may be formed of ITO. This serves to allow the
middle layer portion 255 of the drain electrode 25 exposed
on the top of the first electrode 51 to be selectively etched
since the first electrode 51 and the middle layer portion 255
of the drain electrode 25 extending to the top of the first
electrode 51 are formed of different transparent conductive
materials. This feature will be described below in detail
when the method of manufacturing the organic light-emit-
ting display device according to the present invention is
described.

[0046] FIGS.2Ato 2G are schematic views for explaining
the method of manufacturing the organic light-emitting
display device according to the present invention.

[0047] Referring to FIG. 2A, first, the shield layer 8 is
formed on the first substrate 10, and then the buffer layer 11
is formed throughout one surface of the first substrate 10 via,
for example, deposition so as to cover the top of the shield
layer 8. The shield layer 8 may be formed by depositing any
one or an alloy thereof selected from among silver (Ag),
nickel (Ni), gold (Au), platinum (Pt), aluminum (Al), copper
(Cu), molybdenum (Mo), titanium (Ti) and neodymium
(Nd), and then patterning the same. Then, the active layer 20
is formed on the buffer layer 11 using a semiconductor
material. The gate insulation layer 26 and the gate electrode
27 are sequentially formed on the channel area 21 of the
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active layer 20. The gate electrode 27 may be formed by
depositing a second metal layer (not illustrated), which is
formed in a single layer or in multiple layers using any one
or an alloy thereof selected from among molybdenum (Mo),
aluminum (Al), chrome (Cr), gold (Au), titanium (Ti), nickel
(Ni), neodymium (Nd) and copper (Cu), and then patterning
the same.

[0048] Subsequently. the source area 22 and the drain area
23 are formed by doping the active layer 20 with impurities
using the gate electrode 27 as a mask. When the active layer
20 is formed of a semiconductor oxide, opposite sides of the
active layer 20 may be configured as conductors via, for
example, plasma processing, whereby the source and drain
areas 22 and 23 may be formed.

[0049] Subsequently, referring to FIG. 2B, the interlayer
insulation layer 12 is formed on the entire surface of the first
substrate 10 over the gate electrode 27. The interlayer
insulation layer 12 may be formed of an inorganic insulation
material in the same manner as the buffer layer 11. Then, the
interlayer insulation layer 12 is patterned to form the first
contact hole H1, which exposes the source area 22, and the
second contact hole H2, which exposes the drain area 23.
[0050] Subsequently, referring to FIG. 2C, a first division
layer 34 and a second division layer 35, which are formed
of different transparent conductive materials, and a third
division layer 36, which is formed of a metal material, are
sequentially deposited on the entire surface of the substrate
10 having therein the first contact hole H1 and the second
contact hole H2. Then, after a photoresist 80 is formed, the
photoresist 80 is patterned using a halftone mask. At this
time, the photoresist 80 is thickly formed on the area in
which the source electrode 24 and the drain electrode 25 (see
FIG. 1) are to be formed, and is thinly formed on the area in
which the first electrode 51 (see FIG. 1) is to be located.
[0051] The first division layer 24 and the second division
layer 25 are formed of different transparent conductive
materials. For example, when the first division layer 34 is
formed of TTO, the second division layer 35 may be formed
of a transparent conductive material such as 1ZO or IGZO.
In addition, when the first division layer 34 is formed of IZO
or 1GZO, the second division layer 35 may be formed of
ITO. When the first and second division layers 34 and 35 are
formed of different transparent conductive materials, this
may allow only the second division layer 35 to be selectively
etched, thereby forming the first electrode.

[0052] The third division layer 36 may be formed of a
metal such as, for example, molybdenum (Mo), aluminum
(Al), chrome (Cr), gold (Au), titanium (Ti), nickel (Ni),
neodymium (Nd) or copper (Cu).

[0053] Subsequently, the source electrode 24 and the drain
electrode 25 are formed via a patterning process, as illus-
trated in FIG. 2D. Then, a portion of the photoresist 80 on
the source electrode 24 and the drain electrode 25 is
removed via, for example, ashing, and the photoresist 80
remaining on the third division layer 36 is removed.
[0054] Subsequently. as illustrated in FIG. 2E, the first
electrode 51 is formed by patterning the third division layer
in the area in which the first electrode 51 is to be located. The
second division layer 35 still remains on the first electrode
51

[0055] Subsequently, as illustrated in FIG. 2F, after the
passivation layer 13 is formed on the thin-film transistor T
via a mask process, the bank insulation layer 14 is formed
on the passivation layer 13 via a mask process.
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[0056] The passivation layer 13 may be formed in a single
inorganic layer or in multiple inorganic layers using a
hydrophilic material such as, for example, SiOx or SiNx.
The passivation layer 13 serves to protect the thin-film
transistor T, and in the embodiment, also serves to define the
emission area E.

[0057] Examples of a material that may constitute the
bank insulation layer 14 may include any one or a mixture
of two or more selected from among polyimide, styrene,
metylmethacrylate, and polytetrafluoroethylene.

[0058] Subsequently, the second division layer 35 located
on the first electrode 51 is patterned to expose the first
electrode 51. Impurities scattered in the process of forming
the passivation layer 13 and the bank insulation layer 14 may
be attached to the second division layer 35. In the organic
light-emitting display device according to the present inven-
tion, since the second division layer 35 is removed after the
passivation layer 13 and the bank insulation layer 14 are
formed, the impurities attached to the second division layer
35 are removed, and the first electrode 51 has a clean surface
having no impurities. Then, a portion of the second division
layer 35 is provided as the middle layer portion 255 of the
drain electrode 25 and is exposed through the side surface of
the passivation layer 13.

[0059] Referring to FIG. 2G, the organic light-emitting
layer 52 is provided on the first electrode 51. Here, 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). In addition, the organic light-emitting
layer 52 may further include at least one functional layer
configured to increase, for example, the luminous efficacy
and lifespan of the emission layer, for example, a charge-
generating layer, which generates a charge, an additional
electron transport layer and an additional hole transport
layer.

[0060] Here, the organic light-emitting layer 52 is formed
by a solution process such as inkjet printing or nozzle
coating. The organic light-emitting layer formed using the
solution process undergoes a pile-up phenomenon in which
the organic light-emitting layer is relatively slowly cured in
the edge portion thereof, which is in contact with the bank
insulation layer 14 and begins to be cured from the central
portion thereof, whereby the constituent material of the
organic light-emitting layer 52 moves to the edge portion
and the edge portion is finally cured, thus causing the edge
portion of the organic light-emitting layer 52 to be thicker
than the central portion. Accordingly, in the organic light-
emitting display device according to the embodiment, the
edge portion of the organic light-emitting layer 52 is thicker
than the central portion of the organic light-emitting layer
52. However, in the embodiment, since the passivation layer
13 is located below the edge portion of the organic light-
emitting layer 52, the passivation layer 13 may guide a
liquid-phase material, which is used to form the organic
light-emitting layer 52, to the central portion, which may
reduce the extent to which the thickness of the edge portion
of the organic light-emitting layer 52 is increased. In addi-
tion, the side surface of the organic light-emitting layer 52
is formed so as to come into contact with the middle layer
portion 25b of the drain electrode 25. In addition, the
dummy conductive layer 254 may further be provided below
the passivation layer 13 at one side of the organic light-
emitting layer 52 opposite the drain electrode 25. The
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dummy conductive layer 255 is a portion that remains after
the second division layer 35 is removed. The end of the
dummy conductive layer 25d is also in contact with the side
surface of the organic light-emitting layer 52.

[0061] Subsequently, the second electrode 53 is provided
on the organic light-emitting layer 52. The second electrode
53 is provided to cover the top of the organic light-emitting
layer 52 and the bank insulation layer 14.

[0062] As described above, in the organic light-emitting
display device according to the present invention, since the
organic light-emitting layer 52 is formed in a state in which
impurities such as, for example, particulates, which are
generated in the process of forming the bank insulation layer
14 and are attached to the middle layer portion 255 of the
drain electrode 25, are wholly removed in the process of
patterning the middle layer portion 255 of the drain elec-
trode 25 and no impurities remain on the surface of the first
electrode 51, the adhesion strength between the first elec-
trode 51 and the organic light-emitting layer 52 may be
increased.

[0063] In addition, since the passivation layer 13 serves as
a hydrophilic bank in the organic light-emitting display
device according to the embodiment, the organic light-
emitting display device may be formed without forming an
additional bank insulation layer or planarization layer. In
addition, since the organic light-emitting layer 52 of the
organic light-emitting display device according to the
embodiment is formed using a solution process, it is unnec-
essary to provide a mask for a deposition process.

[0064] Accordingly, the organic light-emitting display
device according to one embodiment may entail a simplified
manufacturing process and reduced manufacturing costs by
greatly reducing the number of masks, compared to the
related art.

[0065] In addition, in the organic light-emitting display
device according to one embodiment , since the passivation
layer 13 extends to the bottom of the organic light-emitting
layer 52 and forms a slope on the edge portion of the organic
light-emitting layer 52, a liquid-phase material that is to
form the organic light-emitting layer is guided to gather to
the central portion of the organic light-emitting layer 52,
which alleviates a pile-up phenomenon when the organic
light-emitting layer 52 is formed by a solution process.
[0066] 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 and the method of
manufacturing the same of the present invention without
departing from the spirit or scope of the invention. Thus, it
is intended that the present invention cover the modifications
and variations of this invention 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 semiconductor layer located on a substrate and includ-
ing a source area, a drain area and a channel area;

a gate insulation layer provided on the channel area of the
semiconductor layer and a gate electrode provided to
overlap the channel area;

an interlayer insulation layer provided on the substrate, on
which the gate electrode has been provided, and having
a first contact hole configured to expose the source area
and a second contact hole configured to expose the
drain area;
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a source electrode connected to the source area through
the first contact hole area and a drain electrode con-
nected to the drain area through the second contact
hole;

a first electrode formed by extending a portion of one of
the source electrode and the drain electrode;

a passivation layer located on the substrate so as to cover
the source electrode and the drain electrode, the pas-
sivation layer being configured to expose the first
electrode;

a bank insulation layer provided on the passivation layer;

an organic light-emitting layer provided on the first elec-
trode; and

a second electrode provided on the organic light-emitting
layer,

wherein each of the source electrode and the drain elec-
trode includes a lower layer portion, a middle layer
portion, which are formed of different transparent con-
ductive materials, and an upper layer portion, which is
formed of a metal material, and

wherein the first electrode is integrally formed with one of
the lower layer portion of the source electrode and the
lower layer portion of the drain electrode.

2. The device according to claim 1, wherein the passiva-
tion layer is provided so as to extend to a bottom of an edge
portion of the organic light-emitting layer.

3. The device according to claim 2, wherein the organic
light-emitting layer has a greater height in the edge portion
thereof than a height in a central portion thereof.

4. The device according to claim 2, wherein:

the middle layer portion of the source electrode or the
drain electrode is provided below the passivation layer
so as to extend to the bottom of the edge portion of the
organic light-emitting layer, and

aside surface end of the middle layer portion of the source
electrode or the drain electrode contacts with the
organic light-emitting layer.

5. The device according to claim 4, further comprising;

a dummy conductive layer provided between an edge of
the passivation layer and an edge of the first electrode
in below an edge of the organic light-emitting layer,

wherein a side surface of the dummy conductive layer
contacts with the organic light-emitting layer, and

the dummy conductive layer is the same layer with the
middle layer portion.

6. The device according to claim 1, wherein the lower
layer portion is formed of indium tin oxide (ITO), and the
middle layer portion is formed of indium gallium zinc oxide
(IGZ0) or indium zinc oxide (IZ0).

7. The device according to claim 1, wherein the lower
layer portion is formed of IGZO or IZO, and the middle
layer portion is formed of ITO.

8. The device according to claim 1, wherein the passiva-
tion layer is formed of a hydrophilic inorganic insulation
material, and the bank insulation layer is formed of a
hydrophobic organic insulation layer.
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9. A method of manufacturing an organic light-emitting
display device, the method comprising:

forming a semiconductor layer on a substrate;

forming a gate insulation layer and a gate electrode on the

semiconductor layer, and forming a source area and a
drain area by configuring the semiconductor layer as a
conductor;

forming an interlayer insulation layer, having first and

second contact holes, on the substrate on which the gate
electrode has been formed;

sequentially forming a first division layer and a second

division layer using different transparent conductive
materials and a third division layer using a metal
material on the interlayer insulation layer;

forming a source electrode and a drain electrode via the

first and second contact holes respectively connected to
the source area and the drain area by patterning the first
to third division layers, and extending the first and
second division layers of one of the source electrode
and the drain electrode to an emission area;

forming a passivation layer configured to expose the

second division layer on the emission area,

forming a bank insulation layer on the passivation layer

configured to expose the second division layer on the
emission area;

forming a first electrode using the first division layer by

removing the second division layer on the emission
area; and

forming an organic light-emitting layer and a second

electrode on the first electrode.

10. The method according to claim 9, wherein the organic
light-emitting layer is formed using any one solution process
among inkjet printing and nozzle coating.

11. The method according to claim 9, wherein the passi-
vation layer is provided so as to extend to a bottom of an
edge portion of the organic light-emitting layer.

12. The method according to claim 11, wherein the edge
portion of the organic light-emitting layer is thicker than a
central portion of the organic light-emitting layer.

13. The method according to claim 11, wherein:

the middle layer portion of the source electrode or the

drain electrode is provided below the passivation layer
so as to extend to the bottom of the edge portion of the
organic light-emitting layer, and

a side surface end of the middle layer portion of the source

electrode or the drain electrode contacts with the
organic light-emitting layer.

14. The method according to claim 13, further compris-
ing:

forming a dummy conductive layer between an edge of

the passivation layer and an edge of the first electrode
in below an edge of the organic light-emitting layer,
wherein a side surface of the dummy conductive layer
contacts with the organic light-emitting layer, and
the dummy conductive layer is the same layer with the
middle layer portion.

15. The method according to claim 9, wherein the lower
layer portion is formed of indium tin oxide (ITO), and the
middle layer portion is formed of indium gallium zinc oxide
(IGZO) or indium zinc oxide (IZ0).

16. The method according to claim 9, wherein the lower
layer portion is formed of IGZO or 170, and the middle
layer portion is formed of I1TO.
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17. The method according to claim 9, wherein the passi-
vation layer is formed of a hydrophilic inorganic insulation
material, and the bank insulation layer is formed of a
hydrophobic organic insulation layer.

N I I
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