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ELECTRO-LUMINESCENT DISPLAY
DEVICE AND METHOD OF FABRICATING
THE SAME

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims the priority of Korean
Patent Application No. 10-2018-0045752 filed on Apr. 19,
2018 in the Korean Intellectual Property Office, which is
incorporated herein by reference in its entirety.

BACKGROUND

Field of the Disclosure

[0002] The present disclosure relates to a display device,
and more particularly, an electro-luminescent display device
and a method of fabricating the same. Although the present
disclosure is suitable for a wide scope of applications, it is
particularly suitable for suppressing the occurrence of light
emission defects caused by the increased amount of lithium
(Li) in an organic light-emission layer of the electro-lumi-
nescent display device.

Description of the Background

[0003] As the information age advances, the field of
display devices for visually displaying electrical information
signals has grown rapidly. Accordingly, various studies on
display devices are ongoing to improve various aspects in
thin profile, light weight, and low power consumption.

[0004] Representative examples of the display devices
include a liquid crystal display device (LCD), a field emis-
sion display device (FED), an electro-wetting display device
(EWD), and an organic light emitting display device
(OLED).

[0005] Particularly, electro-luminescent display devices
including the OLED are self-light emitting display devices
and do not need a separate light source unlike the LCD.
Thus, the electro-luminescent display devices can be manu-
factured into a lightweight and thin profile. Further, the
electro-luminescent display devices are advantageous in
terms of power consumption since they are driven with a low
voltage. Also, the electro-luminescent display devices have
excellent color expression ability, a high response speed, a
wide viewing angle, and a high contrast ratio (CR). There-
fore, the electro-luminescent display devices are expected to
be applied in various fields.

[0006] An electro-luminescent display device includes a
light-emission layer formed of an organic material between
two electrodes known as an anode and a cathode. When a
hole from the anode and an electron from the cathode are
injected into the light-emission layer, the injected hole and
electron recombine into an exciton to emit light from the
light-emission layer.

[0007] The light-emission layer contains a host material
and a dopant material, and these two materials interact with
each other. The host generates an exciton from an electron
and a hole and transfers energy to the dopant. The dopant is
an organic dye material contained in a small amount and
receives the energy from the host and converts the energy
into light.
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SUMMARY

[0008] Accordingly, the present disclosure is directed to
an electro-luminescent display device with an improved
contact structure that substantially obviates one or more of
problems due to limitations and disadvantages of the prior
art.

[0009] Lithium (Li) has been used for forming an organic
light-emission layer of an electro-luminescent display
device. The excessive use of Li can increase the life span of
an organic light emitting device. However, the high conduc-
tivity properties of Li can cause a current to be transferred
to a neighboring pixel and thus cause a light emission defect
of the neighboring pixel.

[0010] The inventors of the present disclosure perceived
that an organic light-emission layer deposited on the entire
surface of a substrate, pixels defined by a bank, and an
undercut structure formed under an edge of the bank can cut
off an inter-pixel connection of the organic light-emission
layer deposited on the entire surface of the substrate. Then,
the inventors of the present disclosure formed the undercut
structure under the edge of the bank with a dummy pattern
which can be selectively etched relative to an anode. Thus,
the inventors of the present disclosure invented a structure
capable of suppressing the occurrence of a light emission
defect caused by an increase of Li.

[0011] Accordingly, the present disclosure is to provide an
electro-luminescent display device and a method of fabri-
cating the same by which it is possible to solve a light
emission defect of a neighboring pixel caused by an increase
of Li in an organic light-emission layer.

[0012] Further, the present disclosure is to provide an
electro-luminescent display device and a method of fabri-
cating the same by which it is possible to form the above-
described undercut structure without an increase of masks.
[0013] Additional features and advantages of the disclo-
sure will be set forth in the description which follows and in
part will be apparent from the description, or may be learned
by practice of the invention. Other advantages of the present
disclosure will be realized and attained by the structure
particularly pointed out in the written description and claims
hereof as well as the appended drawings.

[0014] To achieve these and other advantages and in
accordance with the present disclosure, as embodied and
broadly described, an electro-luminescent display device
includes an anode disposed on a substrate; a bank having an
opening that exposes a portion of the anode and having an
undercut structure adjacent to the opening; a dummy pattern
disposed at the undercut structure of the bank; an organic
light-emission layer disposed on the anode and electrically
disconnected with at least one of adjacent pixels; and a
cathode disposed on the organic light-emission layer.
[0015] In another aspect of the present disclosure, an
electro-luminescent display device includes an anode dis-
posed on a substrate; a bank having an opening that exposes
a portion of the anode and having an undercut structure
adjacent to the opening; a dummy pattern disposed at the
undercut structure of the bank; an organic light-emission
layer disposed on the anode, wherein the organic light-
emission layer is electrically disconnected with adjacent
pixels and movement of lithium in the organic light-emis-
sion layer to the adjacent pixels is suppressed; and a cathode
disposed on the organic light-emission layer.

[0016] In yet another aspect of the present disclosure, a
method of fabricating an electro-luminescent display device
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includes forming a first metal layer and a second metal layer
on a substrate. The method further includes forming a
photoresist pattern on the substrate. The method also
includes forming an anode and a second metal layer pattern
by etching the first and second metal layers using the
photoresist pattern as a mask. The method further includes
ashing the photoresist pattern and forming a first dummy
pattern by etching the second metal layer pattern using the
ashed photoresist pattern as a mask. The method also
includes forming a bank on the substrate to expose one side
of the first dummy pattern. The method further includes
forming a dummy pattern under an edge of the bank to form
an undercut structure within the bank by etching the first
dummy pattern. The method also includes forming an
organic light-emission layer and a cathode on the substrate.
A connection of the organic light-emission layer between
neighboring pixels may be cut off by the dummy pattern.
[0017] According to the present disclosure, an undercut
structure is formed under an edge of a bank to cut off an
inter-pixel connection of an organic light-emission layer.
Thus, it is possible to solve a light emission defect of a
neighboring pixel caused by the excessive use of Li. Also, it
is possible to increase the life span of an electro-luminescent
display device due to an increase of Li.

[0018] According to the present disclosure, a dummy
pattern which can be selectively etched relative to an anode
is used to form the undercut structure under the edge of the
bank without adding a mask. Thus, it is possible to reduce
manufacturing cost and manufacturing processes.

[0019] The effects according to the present disclosure are
not limited to the contents exemplified above, and more
various effects are included in the present specification.
[0020] It 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 disclosure as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] The accompanying drawings, which are included
to provide a further understanding of the disclosure and are
incorporated in and constitute a part of the disclosure,
illustrate aspects of the disclosure and together with the
description serve to explain the principle of the disclosure.
[0022] In the drawings:

[0023] FIG. 1 schematically illustrates a structure of an
organic light emitting diode;

[0024] FIG. 2 is a circuit diagram equivalently represent-
ing a pixel in an electro-luminescent display device accord-
ing to an aspect of the present disclosure;

[0025] FIG. 3 is a block diagram schematically illustrating
the electro-luminescent display device according to an
aspect of the present disclosure;

[0026] FIG. 4 is a plan diagram schematically illustrating
the electro-luminescent display device according to an
aspect of the present disclosure;

[0027] FIG. 5 is a schematic cross-sectional view of the
electro-luminescent display device according to an aspect of
the present disclosure shown in FIG. 4;

[0028] FIG. 6 is a perspective view illustrating an example
of a structure of a white organic light emitting device in the
electro-luminescent display device according to an aspect of
the present disclosure;

Oct. 24, 2019

[0029] FIG. 7 is a schematic cross-sectional view illus-
trating a part of the electro-luminescent display device
according to an aspect of the present disclosure;

[0030] FIG. 8 is a schematic cross-sectional view illus-
trating a part of an electro-luminescent display device
according to a comparative example;

[0031] FIG. 9A through FIG. 9H are cross-sectional views
sequentially illustrating a part of processes for fabricating an
electro-luminescent display device according to an aspect of
the present disclosure; and

[0032] FIG. 10 is a schematic cross-sectional view illus-
trating a part of an electro-luminescent display device
according to another aspect of the present disclosure.

DETAILED DESCRIPTION

[0033] Advantages and characteristics of the present dis-
closure and a method of achieving the advantages and
characteristics will be clear by referring to exemplary
aspects described below in detail together with the accom-
panying drawings. However, the present disclosure is not
limited to the exemplary aspects disclosed herein but will be
implemented in various forms. The exemplary aspects are
provided by way of example only so that those skilled in the
art can fully understand the disclosures of the present
disclosure and the scope of the present disclosure. There-
fore, the present disclosure will be defined only by the scope
of the appended claims.

[0034] The shapes, sizes, ratios, angles, numbers, and the
like illustrated in the accompanying drawings for describing
the exemplary aspects of the present disclosure are merely
examples, and the present disclosure is not limited thereto.
Like reference numerals generally denote like elements
throughout the specification. Further, in the following
description of the present disclosure, a detailed explanation
of known related technologies may be omitted to avoid
unnecessarily obscuring the subject matter of the present
disclosure. The terms such as “including,” “having,” and
“consist of” used herein are generally intended to allow
other components to be added unless the terms are used with
the term “only”. Any references to singular may include
plural unless expressly stated otherwise.

[0035] Components are interpreted to include an ordinary
error range even if not expressly stated.

[0036] When the position relation between two parts is
described using the terms such as “on”, “above”, “below”,
and “next”, one or more parts may be positioned between the
two parts unless the terms are used with the term “imme-
diately” or “directly”.

[0037] When an element or layer is disposed “on” another
element or layer, another layer or another element may be
interposed directly on the other element or therebetween.
[0038] Although the terms “first”, “second”, and the like
are used for describing various components, these compo-
nents are not confined by these terms. These terms are
merely used for distinguishing one component from the
other components. Therefore, a first component to be men-
tioned below may be a second component in a technical
concept of the present disclosure.

[0039] Like reference numerals generally denote like ele-
ments throughout the specification.

[0040] A size and a thickness of each component illus-
trated in the drawing are illustrated for convenience of
description, and the present disclosure is not limited to the
size and the thickness of the component illustrated.
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[0041] The features of various aspects of the present
disclosure can be partially or entirely adhered to or com-
bined with each other and can be interlocked and operated
in technically various ways, and the aspects can be carried
out independently of or in association with each other.

[0042] Hereinafter, various aspects of the present disclo-
sure will be described in detail with reference to the accom-
panying drawings.

[0043] FIG. 1 schematically illustrates a structure of an
organic light emitting diode.

[0044] An electro-luminescent display device which is
one of display devices including an organic light emitting

display device has an organic light emitting diode as shown
in FIG. 1.

[0045] Referring to FIG. 1, the organic light emitting
diode may include organic compound layers HIL, HTL,
EML, ETL, and EIL between an anode and a cathode.

[0046] The organic compound layers HIL, HTL, EML,
ETL, and EIL 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.

[0047] When a driving voltage is applied to the anode and
the cathode, a hole passing through the hole transport layer
HTL and an electron passing through the electron transport
layer ETL. move to the emission layer EML to combine into
an exciton. Hence, the emission layer EML emits visible
light.

[0048] The electro-luminescent display device is provided
with pixels including the organic light emitting diode in a
matrix form and controls the brightness of pixels selected by
a scan pulse depending on a gray level of digital video data.

[0049] The electro-luminescent display device may be
classified into a passive matrix type or an active matrix type
using a thin film transistor (TFT) as a switching device
depending on a driving method.

[0050] In the active matrix type electro-luminescent dis-
play device, the TFT used as an active element is selectively
turned on to select a pixel and light emission of the pixel is
maintained with a voltage maintained in a storage capacitor.

[0051] FIG. 2 is a circuit diagram equivalently represent-
ing a pixel in an electro-luminescent display device accord-
ing to an aspect of the present disclosure.

[0052] Referring to FIG. 2, in an electro-luminescent
display device according to an aspect of the present disclo-
sure, a pixel may include an organic light emitting diode
OLED and a data line D and a gate line G that intersect each
other to define a pixel region. The pixel may further include
a scan switch (i.e., switching transistor) SW to sequentially
transfer data to the pixel in response to a scan pulse from the
gate line G. The pixel may also include a driving switch (i.e.,
drive transistor) DR to generate a current with a voltage
between gate and source terminals and a storage capacitor
Cst to store data and retain the data for a certain period of
time.

[0053] The scan switch SW and the drive switch DR may
be an N-type metal-oxide semiconductor field effect tran-
sistor (MOS-FET). However, the present disclosure is not
limited thereto.

[0054] The structure including the two transistors SW and
DR and the single capacitor Cst may be referred to as a
2T-1C structure.
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[0055] The scan switch SW is turned on in response to a
scan pulse from the gate line G, and, thus, a current path
between a source electrode and a drain electrode of the scan
switch SW can be turned on.

[0056] Further, during on-time of the scan switch SW, a
data voltage from the data line DL may be applied to a gate
electrode of the drive switch DR and the storage capacitor
Cst via the source electrode and the drain electrode of the
scan switch SW.

[0057] The drive switch DR may control a current flowing
in the organic light emitting diode OLED depending on a
voltage Vgs between the gate electrode and a source elec-
trode of the drive switch DR.

[0058] The storage capacitor Cst may store the data volt-
age applied to an electrode at one end of the storage
capacitor Cst to maintain a voltage supplied to the gate
electrode of the drive switch DR constant during a frame
period.

[0059] The organic light emitting diode OLED configured
as illustrated in FIG. 1 may be connected between the source
electrode of the drive switch DR and a low-potential driving
voltage source VSS.

[0060] The current flowing in the organic light emitting
diode OLED is proportional to the brightness of the pixel
and can be determined by a voltage between the gate and
source electrodes of the drive switch DR.

[0061] FIG. 3 is a block diagram schematically illustrating
the electro-luminescent display device according to an
aspect of the present disclosure.

[0062] Referring to FIG. 3, the electro-luminescent dis-
play device according to an aspect of the present disclosure
may include a display panel 100, a gate drive circuit 102, a
data drive circuit 101, and a timing controller 103.

[0063] The display panel 100 may include mxn number of
pixels 104 at respective intersections of m number of data
lines D1 to Dm in one-to-one correspondence to form m
number of pairs, k number of sensing lines S1 to Sk, n
number of gate lines G1 to Gn, and j number of sensing
control lines SC1 to SCj.

[0064] Signal lines for supplying a first driving power Vdd
and signal lines for supplying a second driving power Vss to
each pixel 104 may be formed on the display panel 100. The
first driving power Vdd and the second driving power Vss
may be generated from a high-potential driving voltage
source VDD and the low-potential driving voltage source
VSS, respectively.

[0065] The gate drive circuit 102 may generate a scan
pulse SP in response to a gate control signal GDC from the
timing controller 103 and sequentially supply the scan pulse
SP to the gate lines G1 to Gn.

[0066] Further, the gate drive circuit 102 may output a
sensing control signal SCS under the control of the timing
controller 103, and a sensing switch in each pixel 104 can be
controlled by the sensing control signal SCS.

[0067] Herein, it has been described that the gate drive
circuit 102 outputs both the scan pulse SP and the sensing
control signal SCS, but the present disclosure is not limited
thereto. A separate sensing switch control driver capable of
outputting the sensing control signal SCS under the control
of the timing controller 103 may be provided.

[0068] The data drive circuit 101 may be controlled by a
data control signal DDC from the timing controller 103 and
may output a data voltage to the data lines D1 to Dm and a
sensing voltage to the sensing lines S1 to Sk.
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[0069] The data lines D1 to Dm are connected to the
respective pixels 104 to apply the data voltage to the
respective pixels 104.

[0070] The sensing lines S1 to Sk are connected to the
respective pixels 104 to supply the sensing voltage to the
respective pixels 104 and measure sensing voltages of the
sensing lines S1 to Sk. Specifically, sensing voltages can be
detected by charging an initialization voltage into the pixels
104 through the respective sensing lines S1 to Sk and setting
the pixels 104 in a floating state.

[0071] Herein, it has been described that the data drive
circuit 101 can output or detect the data voltage and the
sensing voltage, but the present disclosure is not limited
thereto. A separate driver capable of outputting or detecting
the sensing voltage may be provided.

[0072] FIG. 4 is a plan diagram schematically illustrating
the electro-luminescent display device according to an
aspect of the present disclosure. Further, FIG. 5 is a sche-
matic cross-sectional view taken along line A-A' of FIG. 4
of the electro-luminescent display device according to an
aspect of the present disclosure;

[0073] Referring to FIG. 4 and FIG. 5, the display panel
according to an aspect of the present disclosure may include
an anode 118 disposed on a substrate 110 and a bank 1154
having an opening OP that exposes the anode 118. Further,
the display panel may include an organic light-emission
layer 130 disposed on the opening OP. The display panel
may also include first to third color filters CF1, CF2, and
CF3 overlapping each other where the first to third color
filters CF1, CF2, and CF3 correspond to an edge region of
the opening OP and are disposed between the anode 118 and
the substrate 110.

[0074] Herein, the substrate 110 may include n-1th, nth
and n+1th pixel regions defined by a gate line G and a
plurality of data lines D. The second color filter CF2 is
disposed in an active area AA of the nth pixel region and the
first color filter CF1 may be disposed in the n-1th or n+1th
pixel region and extended to the edge region of the opening
OP. Further, if the first color filter CF1 is disposed in the
n-1th pixel region, the display panel according to an aspect
of the present disclosure includes the first color filter CF1
extended to one side of the edge region of the opening OP
and overlapping one side of the second color filter CF2. In
this case, the display panel may further include the third
color filter CF3 disposed in the n+1th pixel region and
extended to the other side of the edge region of the opening
OP and overlapping the other side of the second color filter
CF2.

[0075] The organic light-emission layer 130 according to
an aspect of the present disclosure may contain an organic
material that emits white light. The first to third color filters
CF1, CF2, and CF3 may contain an organic material that
emits light of any one of red, green, and blue.

[0076] The display panel according to an aspect of the
present disclosure may further include an overcoating layer
115¢ disposed between the anode 118 and the first to third
color filters CF1, CF2, and CF3.

[0077] The display panel according to an aspect of the
present disclosure may be of a bottom emission type that
emits light toward the color filters CF1, CF2, and CF3
below. However, the present disclosure is not limited
thereto.

[0078] A pixel structure will be described in detail with
reference to FIG. 4 and FIG. 5. In the electro-luminescent
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display device according to an aspect of the present disclo-
sure, a pixel structure may include a scan switch (switching
transistor) SW and a drive switch (drive transistor) DR
connected to the scan switch SW. The pixel structure may
further include an organic light emitting diode (organic light
emitting device) OLED connected to the drive switch DR.
[0079] The scan switch SW may be formed at an inter-
section between the gate line G and the data line D. The scan
switch SW functions to select a pixel. The scan switch SW
may include a scan gate electrode 121a, a scan active layer
124a, and a scan source electrode 1224, and a scan drain
electrode 1234 which are branched from the gate line G.
[0080] Further, the drive switch DR drives an organic light
emitting diode OLED of a pixel selected by the scan switch
SW. The drive switch DR may include a drive gate electrode
1215 electrically connected to the scan drain electrode 1234
of the scan switch SW and a drive active layer 1245. The
drive switch DR may further include a drive source elec-
trode 1225 connected to a first driving power line VDD for
supplying first driving power and a drive drain electrode
123b. The drive drain electrode 1235 may be connected to
the anode 118 of the organic light emitting diode OLED.
[0081] Inthe laminated structure, the substrate 110 formed
of glass or plastic may include a plurality of pixel regions
n-1, n, and n+1 (n is a natural number) defined by the gate
line G and the data lines D. Each of the pixel regions n-1,
n, and n+1 may include non-active areas NA1 and NA2 and
an active area AA. Further, the plurality of pixel regions n-1,
n, and n+1 may sequentially include an n-1th pixel region
n-1, an nth pixel region n, and an n+1th pixel region n+1
along the single gate line G.

[0082] In a first non-active area NA1 of the nth pixel
region, the gate electrodes 121a and 1215 of the scan switch
SW and the drive switch DR may be formed on the substrate
110.

[0083] The gate electrodes 121¢ and 1216 and the gate
line G may be formed of any one of various conductive
materials such as molybdenum (Mo), aluminum (Al), chro-
mium (Cr), gold (Au), titanium (T1), nickel (Ni), neodymium
(Nd), and copper (Cu) or an alloy of two or more of them,
or a multilayer thereof.

[0084] A gate insulating layer 115a may be formed on the
gate electrodes 121a and 1214.

[0085] The gate insulating layer 115a may be formed of a
single layer of an inorganic material such as silicon nitride
(SiNx) or silicon oxide (SiOx) or a multilayer of silicon
nitride (SiNx) or silicon oxide (SiOx).

[0086] The active layers 1244 and 1245 of the scan switch
SW and the drive switch DR may be formed on parts of the
gate insulating layer 115a which overlap the gate electrodes
121a and 1215, respectively.

[0087] The active layers 124a and 1245 may be formed of
an oxide semiconductor containing at least one metal
selected from Zn, Cd, Ga, In, Sn, Hf, and Zr, amorphous
silicon (a-Si), polycrystalline silicon (poly-Si), or an organic
semiconductor.

[0088] The source electrodes 122a and 1225 and the drain
electrodes 123¢ and 1235 may be formed, facing each other,
on the active layers 124a and 124b at a predetermined
distance. Herein, the scan drain electrode 123a of the scan
switch SW may be electrically connected to the drive gate
electrode 1215 of the drive switch DR through a contact hole
formed in the gate insulating layer 115a.
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[0089] The source electrodes 1224 and 1224, the drain
electrodes 123a and 1235, and the data lines D may be
formed of any one of various conductive materials such as
molybdenum (Mo), aluminum (Al), chromium (Cr), gold
(Au), titanium (Ti), nickel (Ni), neodymium (Nd), and
copper (Cu) or an alloy of two or more of them, or a
multilayer thereof.

[0090] A protection layer 1155 covering the scan switch
SW and the drive switch DR may be formed on the entire
surface of the substrate.

[0091] The second color filter CF2 may be formed corre-
sponding to the active area AA of the nth pixel region n. In
this case, the second color filter CF2 may be formed on the
substrate 110 and may have an area which can be overlapped
with the entire surface of the anode 118. Further, the first
color filter CF1 coated on the n—1th pixel region n-1 may be
formed extended to the nth pixel region n, i.e., to the first
non-active area NA1 of the nth pixel region n. More
specifically, the first color filter CF1 may be formed
extended to a boundary between the first non-active area
NAL1 and the active area AA of the nth pixel region n.
[0092] Furthermore, the third color filter CF3 coated on
the n+1th pixel region n+1 may be extended to the active
area AA of the nth pixel region n. Thus, the third color filter
CF3 may be formed extended to a boundary between the
active area AA of the nth pixel region n and the second
non-active area NA2 of the n+1th pixel region n+1. How-
ever, the present disclosure is not limited thereto.

[0093] The overcoating layer 115¢ may be formed on the
entire surface of the substrate 110. The overcoating layer
115¢ may function to planarize the surface of the substrate
110.

[0094] The overcoating layer 115¢ may be formed of an
organic insulating material. That is, the overcoating layer
115¢ may be formed of any one of acrylic resin, epoxy resin,
phenol resin, polyamide-based resin, polyimide-based resin,
unsaturated polyester-based resin, polyphenylene-based
resin, poly(phenylenesulfide)-based resin, benzocy-
clobutene, and photoresist, but is not limited thereto.
[0095] The anode 118 of the organic light emitting diode
OLED may be formed on the overcoating layer 115¢. The
anode 118 may be provided as a transparent electrode and a
reflective electrode. When being provided as a transparent
electrode, the anode 118 may be formed of 1TO, 1Z0, ZnO,
or In203. When being provided as a reflective electrode, the
anode 118 may include a reflective film formed of Ag, Mg,
Al, Pt, Pd, Au, Ni, Nd, Ir, Cr, and a compound thereof and
a film formed of TTO, 1Z0, ZnO, or In,O, on the reflective
film.

[0096] The anode 118 may be electrically connected to the
drain electrode 1234 of the drive switch DR through a
contact hole formed in the overcoating layer 115¢, the
second color filter CF2, and the protection color 115b.
[0097] Further, the bank 1154 to define the pixel regions
n-1, n, and n+1 may be formed on the substrate 110 on
which the anode 118 has been formed. The bank 1154 may
define the non-active areas NA1 and NA2 in which the scan
switch SW, the drive switch DR and various lines D, G, and
VDD are formed and the active area AA in which the organic
light emitting diode OLED is formed. The bank 1154 may
determine an overlap area between the organic light-emis-
sion layer 130 and the anode 118. Therefore, the active area
AA may be determined by the bank 115d.

[0098] The anode 118 may be exposed by the bank 1154.
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[0099] 1In the electro-luminescent display device accord-
ing to an aspect of the present disclosure, an undercut
structure is formed under an edge of the bank 1154 with a
dummy pattern 150. That is, according to an aspect of the
present disclosure, an undercut structure is formed under an
edge of the bank 1154 with the dummy pattern 150 which
can be selectively etched relative to the anode 118. Thus, a
connection of the organic light-emission layer 130 between
neighboring pixels may be cut off.

[0100] Lithium (Li) is used for depositing the organic
light-emission layer 130 of an electro-luminescent display
device. The excessive use of Li can increase the life span of
an organic light emitting device. However, the high conduc-
tivity properties of Li can cause a current being transferred
to a neighboring pixel and thus cause a light emission defect
at the neighboring pixel.

[0101] According to an aspect of the present disclosure, it
was perceived that the organic light-emission layer 130
deposited on the entire surface of the substrate 110, pixels
defined by the bank 1154, and the undercut structure formed
under the edge of the bank 1154 can cut off an inter-pixel
connection of the organic light-emission layer 130 deposited
on the entire surface of the substrate 110. Thus, the undercut
structure is formed under the edge of the bank 1154 with the
dummy pattern 150 which can be selectively etched relative
to the anode 118. Accordingly, it is possible to solve a light
emission defect of a neighboring pixel caused by the exces-
sive use of Li in the organic light-emission layer 130. Also,
it is possible to increase the life span of the electro-
luminescent display device due to an increase of Li. Further,
the dummy pattern 150 which can be selectively etched
relative to the anode 118 is used to form the undercut
structure under the edge of the bank 1154 without adding a
mask. Thus, it is possible to reduce manufacturing cost and
manufacturing processes.

[0102] The dummy pattern 150 may be formed under a
part of the edge of the bank 1154 as shown in FIG. 4 or may
be formed along the entire edge of the bank 1154d. Herein,
the dummy pattern 150 may be formed along at least three
edges of the bank 1154 to cut off a connection of the organic
light-emission layer 130 between neighboring pixels.
[0103] The dummy pattern 150 may retreat from a lateral
surface of the edge of the bank 1154 to the inside of the bank
115d. As a result, the bank 1154 and the organic light-
emission layer 130 deposited on the anode 118 may be cut
off from each other on the lateral surface of the edge of the
bank 1154 on which the dummy pattern 150 has been
formed. The cathode 128 may also be cut off on the lateral
surface of the edge of the bank 1154 on which the dummy
pattern 150 has been formed.

[0104] The dummy pattern 150 may be formed of a
conductive material, e.g., Cu, Al, IGZO, etc., which can be
selectively etched relative to the anode 118.

[0105] A first dummy pattern may be formed under an
edge of a pixel region with a conductive material which can
be selectively etched relative to the anode 118 when the
anode 118 is formed. Then, the bank 1154 may be formed to
allow the first dummy pattern to retreat to the inside of the
bank 1154 by selective etching. Thus, the dummy pattern
150 may form an undercut structure. Details thereof will be
described later.

[0106] Then, the organic light-emission layer 130 and the
cathode 128 may be sequentially formed on the bank 1154
and the anode 118.
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[0107] FIG. 5 illustrates an example where the anode 118
is electrically connected to the drive drain electrode 1235 of
the drive switch DR, but the present disclosure is not limited
thereto. The anode 118 may be configured to be electrically
connected to the drive source electrode 1225 of the drive
switch DR according to the kind of the thin film transistor,
the design method of the drive circuit.

[0108] The cathode 128 may be disposed on the organic
light-emission layer 130. The cathode 128 may supply
electrons into the organic light-emission layer 130. The
cathode 128 may be formed of a transparent conductive
material based on indium-tin-oxide (ITO), indium-zinc-
oxide (IZ0), indium tin zinc oxide (ITZO), zinc oxide
(Zn0), and tin oxide (TO). Otherwise, the cathode 128 may
be formed of an ytterbium (Yb) alloy or a conductive
material.

[0109] FIG. 6 is a perspective view illustrating an example
of a structure of a white organic light emitting device in the
electro-luminescent display device according to an aspect of
the present disclosure.

[0110] Referring to FIG. 6, a white organic light emitting
device according to an aspect of the present disclosure may
include the anode 118 and the cathode 128 facing each other
on the substrate 110. The white organic light emitting device
may further include a first stack 130a, a charge generation
layer (CGL) 140, and a second stack 1304 laminated
between the anode 118 and the cathode 128.

[0111] Such a white organic light emitting device may
have a multi-stack structure including a plurality of stacks,
and light of different colors from emission layers of the
respective stacks may be mixed to emit white light.

[0112] The anode 118 is a positive electrode. When being
provided as a transparent electrode, the anode 118 may be
formed of ITO, 1Z0, ZnO, or In203. When being provided
as a reflective electrode, the anode 118 may include a
reflective film formed of Ag, Mg, Al, Pt, Pd, Au, Ni, Nd, I,
Cr, and a compound thereof and a film formed of ITO, 1Z0,
7Zn0, or In203 on the reflective film.

[0113] The cathode 128 is a negative electrode. The cath-
ode 128 may be formed of a transparent conductive material
based on indium-tin-oxide (ITO), indium-zinc-oxide (1ZO),
indium tin zinc oxide (ITZO), zinc oxide (ZnO), and tin
oxide (TO). Otherwise, the cathode 128 may be formed of
an ytterbium (Yb) alloy.

[0114] The first stack 130a may be disposed between the
anode 118 and the CGL 140. The first stack 130a may be
formed by laminating a first hole injection layer 131a, a first
hole transport layer 1324, a first emission layer 133q, and a
first electron transport layer 134a. In this case, the first
emission layer 133a may be configured as an emission layer
containing a blue fluorescent dopant in a host.

[0115] The second stack 1306 may be disposed between
the CGL 140 and the cathode 128. The second stack 1305
may be formed by laminating a second hole transport layer
1315, a second emission layer 1325, a second electron
transport layer 1335, and a first electron injection layer
134b. In this case, the second emission layer 1325 may be
a single emission layer containing a yellow-green phospho-
rescent dopant in a host, green and red phosphorescent
dopants in a host, or a yellow-green phosphorescent dopant
in two hosts. However, the present disclosure is not limited
thereto.

[0116] The CGL 140 is formed between the stacks 130a
and 1305 to regulate the charge balance between the stacks
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130a and 1305. The CGL 140 may include an N-type CGL
141, a P-type CGL 142, and a buffer layer (not illustrated)
between the N-type CGL 141 and the P-type CGL 142.
[0117] In this case, the N-type CGL 141 is laminated
adjacent to the first electron transport layer 1344 of the first
stack 130a and may function to inject and transport electrons
of the first stack 130a. The N-type CGL 141 may be formed
of any one of an organic material doped with alkali metal, an
organic material doped with an alkali metal compound, and
an organic material used for forming an electron injection
layer or an electron transport layer.

[0118] Further, the P-type CGL 142 is laminated adjacent
to the second hole transport layer 1315 of the second stack
1305 and may function to inject and transport holes of the
second stack 1305. The P-type CGL 142 may be formed of
a P-type organic material used for forming a hole injection
layer or a hole transport layer.

[0119] The buffer layer may block an electrochemical
reaction and an interaction at an interface between the
N-type CGL 141 and the P-type CGL 142. Thus, the buffer
layer can suppress the degradation of the materials and
improve the life span and efficiency of the device.

[0120] An N-type CGL has been typically used by doping
Li with an electron transport layer. In this case, Li functions
to enable electrons to easily enter the electron transport layer
and control the life span of an organic light emitting device.
Therefore, the amount of Li has been on the increase. As the
amount of Li increases, the life span of the organic light
emitting device can increase. However, the high conductiv-
ity properties of Li can cause a current being transferred to
a neighboring pixel and thus cause a light emission defect of
the neighboring pixel. Accordingly, the amount of Li has
been limited to a small amount.

[0121] The above-described light emission defect is
caused by high conductivity of Li and refers to light emis-
sion from a part of a neighboring pixel when current leakage
occurs due to the high conductivity of Li.

[0122] FIG. 7 is a schematic cross-sectional view illus-
trating a part of the electro-luminescent display device
according to an aspect of the present disclosure. Further,
FIG. 8 is a schematic cross-sectional view illustrating a part
of an electro-luminescent display device according to a
comparative example.

[0123] For convenience, FIG. 7 and FIG. 8 do not illus-
trate components disposed under an overcoating layer.
[0124] Referring to FIG. 7, in the electro-luminescent
display device according to an aspect of the present disclo-
sure, the overcoating layer 115¢ may be formed on the entire
surface of a substrate. The overcoating layer 115¢ may
fanction to planarize the surface of the substrate.

[0125] The overcoating layer 115¢ may be formed of an
organic insulating material. That is, the overcoating layer
115¢ may be formed of one of acrylic resin, epoxy resin,
phenol resin, polyamide-based resin, polyimide-based resin,
unsaturated polyester-based resin, polyphenylene-based
resin, poly(phenylenesulfide)-based resin, benzocy-
clobutene, and photoresist, but is not limited thereto.
[0126] The anode 118 of an organic light emitting diode
may be formed on the overcoating layer 115¢. The anode 118
may be provided as a transparent electrode and a reflective
electrode. When being provided as a transparent electrode,
the anode 118 may be formed of ITO, IZ0, Zn0O, or In203.
When being provided as a reflective electrode, the anode 118
may include a reflective film formed of Ag, Mg, Al, Pt, Pd,
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Au, Ni, Nd, Ir, Cr, and a compound thereof and a film formed
of ITO, IZ0, ZnO, or In,O; on the reflective film.

[0127] The anode 118 may be electrically connected to a
drain electrode of a drive switch through a contact hole.
[0128] Further, the bank 1154 to define pixel regions may
be formed on the substrate on which the anode 118 has been
formed. As described above, the bank 1154 may define
non-active areas in which a scan switch, the drive switch and
various lines are formed and an active area in which the
organic light emitting diode is formed.

[0129] The bank 1154 may determine an overlap area
between the organic light-emission layer 130 and the anode
118. Therefore, the active area may be determined by the
bank 1154.

[0130] The anode 118 may be exposed by the bank 1154.
[0131] In the electro-luminescent display device accord-
ing to an aspect of the present disclosure, an undercut
structure 1s formed under an edge of the bank 115d with the
dummy pattern 150. That is, an undercut structure is formed
under an edge of the bank 1154 with the dummy pattern 150
which can be selectively etched relative to the anode 118.
Thus, a connection of the organic light-emission layer 130
between neighboring pixels may be cut off.

[0132] Then, the organic light-emission layer 130 and the
cathode 128 may be sequentially formed on the bank 1154
and the anode 118. In this case, a connection of the organic
light-emission layer 130 between neighboring pixels may be
cut off on a lateral surface of the edge of the bank 1154 on
which the dummy pattern 150 has been formed. The cathode
128 may also be cut off on the lateral surface of the edge of
the bank 1154 on which the dummy pattern 150 has been
formed.

[0133] Therefore, even if the amount of Li increases, Li
from the organic light-emission layer 130 of a pixel cannot
move to its neighboring pixel due to the cutoff of the organic
light-emission layer 130.

[0134] Referring to FIG. 8, in the electro-luminescent
display device according to a comparative example, Li from
an organic light-emission layer 30 of a pixel moves to its
neighboring pixel. Thus, a light emission defect occurs in a
part of the neighboring pixel.

[0135] For reference, in the electro-luminescent display
device according to a comparative example, an overcoating
layer 15c¢ is formed on the entire surface of a substrate.
[0136] An anode 18 of an organic light emitting diode is
formed on the overcoating layer 15¢.

[0137] Abank 15d defining pixel regions is formed on the
substrate on which the anode 18 has been formed.

[0138] Further, an organic light-emission layer 30 and a
cathode 28 may be sequentially formed on the bank 154 and
the anode 18 throughout the entire surface of the substrate.
[0139] As described above, it can be seen that in the
electro-luminescent display device according to a compara-
tive example, Li from the organic light-emission layer 30 of
the pixel moves to its neighboring pixel, and, thus, a light
emission defect occurs in a part of the neighboring pixel.
[0140] The above-described light emission defect is
caused by high conductivity of Li. A current cannot move in
the anode 18 and a region where the bank 154 is present
between the anodes 18, but current leakage occurs due to the
high conductivity of Li. Thus, even a part of the neighboring
pixel may emit light. Therefore, the amount of Lis is
controlled based on whether a light emission defect occurs
or not.
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[0141] According to an aspect of the present disclosure, as
shown in FIG. 7, it was perceived that the organic light-
emission layer 130 deposited on the entire surface of the
substrate 110, pixels defined by the bank 1154, and the
undercut structure formed under the edge of the bank 1154
can cut off an inter-pixel connection of the organic light-
emission layer 130 deposited on the entire surface of the
substrate 110. Thus, the undercut structure is formed under
the edge of the bank 1154 with the dummy pattern 150
which can be selectively etched relative to the anode 118.
Accordingly, it is possible to solve a light emission defect of
a neighboring pixel caused by the excessive use of Li in the
organic light-emission layer 130. Also, it is possible to
increase the life span of the electro-luminescent display
device due to an increase of Li. Further, the dummy pattern
150 which can be selectively etched relative to the anode 118
is used to form the above-described undercut structure under
the edge of the bank 1154 without adding a mask. Thus, it
is possible to reduce manufacturing cost and manufacturing
processes.

[0142] The dummy pattern 150 may be formed under a
part of the edge of the bank 1154 as shown in FIG. 7 or may
be formed along the entire edge of the bank 1154. Herein,
the dummy pattern 150 may be formed along at least three
edges of the bank 1154 to cut off a connection of the organic
light-emission layer 130 between neighboring pixels.
[0143] The dummy pattern 150 may retreat from a lateral
surface of the edge of the bank 1154 to the inside of the bank
115d. As a result, the bank 1154 and the organic light-
emission layer 130 deposited on the anode 118 may be cut
off from each other on the lateral surface of the edge of the
bank 1154 on which the dummy pattern 150 has been
formed. The cathode 128 may also be cut off on the lateral
surface of the edge of the bank 1154 on which the dummy
pattern 150 has been formed.

[0144] The dummy pattern 150 may be formed of a
conductive material, e.g., Cu, Al, IGZO, etc., which can be
selectively etched relative to the anode 118.

[0145] A first dummy pattern may be formed under an
edge of a pixel region with a conductive material which can
be selectively etched relative to the anode 118 when the
anode 118 is formed. Then, the bank 1154 may be formed to
allow the first dummy pattern to retreat to the inside of the
bank 1154 by selective etching. Thus, the dummy pattern
150 may form an undercut structure. Details thereof will be
described with reference to processes for fabricating an
electro-luminescent display device according to an aspect of
the present disclosure.

[0146] FIG. 9A through FIG. 9H are cross-sectional views
sequentially illustrating a part of the processes for fabricat-
ing an electro-luminescent display device according to an
aspect of the present disclosure.

[0147] Referring to FIG. 9A, a buffer layer 111 may be
formed on the substrate 110 which is transparent.

[0148] Then, first and second gate electrodes and a gate
line may be formed as a first layer on the buffer layer 111.
[0149] The first and second gate electrodes and the gate
line may be formed by forming a first metal layer on the
substrate 110 and selectively patterning the first metal layer
through a mask process.

[0150] The mask process refers to a series of processes
including: forming a photoresist layer on a substrate; per-
forming exposure and development using a mask to form a
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predetermined photoresist pattern; and performing etching
using the photoresist pattern as an etching mask.

[0151] The first metal layer may be formed of any one of
various conductive materials such as molybdenum (Mo),
aluminum (Al), chromium (Cr), gold (Au), titanium (Ti),
nickel (Ni), neodymium (Nd), and copper (Cu) or an alloy
of two or more of them, or a multilayer thereof.

[0152] Then, the gate insulating layer 115a may be formed
on the entire surface of the substrate 110 on which the first
and second gate electrodes and the gate line have been
formed.

[0153] The gate insulating layer 1154 may be formed of a
single layer of an inorganic material such as silicon nitride
(SiNx) or silicon oxide (SiOx) or a multilayer of silicon
nitride (SiNx) or silicon oxide (Si0x).

[0154] Then, a first active layer and a second active layer
may be formed on the substrate 110.

[0155] The first and second active layers may be formed of
an oxide semiconductor containing at least one metal of Zn,
Cd, Ga, In, Sn, Hf, and Zr, a-Si, poly-Si, or an organic
semiconductor.

[0156] Then, first and second source electrodes, first and
second drain electrodes, a data line D, and a power supply
line VDD may be formed as a second metal layer on the
substrate 110.

[0157] The second metal layer may be formed of one of
various conductive materials such as molybdenum (Mo),
aluminum (Al), chromium (Cr), gold (Au), titanium (Ti),
nickel (Ni), neodymium (Nd), and copper (Cu) or an alloy
of two or more of them, or a multilayer thereof.

[0158] After the first and second source electrodes, the
first and second drain electrodes, the data line D, and the
power supply line VDD are formed, the protection layer
115b may be formed on the substrate 110.

[0159] Then, a color filter CF may be formed on the
substrate 110 through a mask process.

[0160] Then, the overcoating layer 115¢ may be formed on
the substrate 110.

[0161] The overcoating layer 115¢ may be formed of an
organic insulating material. That is, the overcoating layer
115¢ may be formed of any one of acrylic resin, epoxy resin,
phenol resin, polyamide-based resin, polyimide-based resin,
unsaturated polyester-based resin, polyphenylene-based
resin, poly(phenylenesulfide)-based  resin, benzocy-
clobutene, and photoresist, but is not limited thereto.
[0162] Then, a light emitting device may be formed on the
substrate 110. The light emitting device is an organic light
emitting device. The organic light emitting device may
include an anode formed on the overcoating layer and
electrically connected to a drain electrode of a drive switch,
an organic light-emission layer disposed on the anode, and
a cathode formed on the organic light-emission layer.
[0163] A third metal layer 118' and a fourth metal layer
150' may be formed on the entire surface of the substrate
110.

[0164] The third metal layer 118' may be formed of ITO,
170, 7nO, or In,0; to form an anode. The third metal layer
118" may be formed with, for example, ITO of 1000 A thick.
However, the present disclosure is not limited thereto.
[0165] The fourth metal layer 150' may be formed of a
conductive material, e.g.. Cu, Al, IGZO, etc., which can be
selectively etched relative to the third metal layer 118' to
form a dummy pattern. Further, the fourth metal layer 150’
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may be formed with, for example, Cu of 3000 A thick.
However, the present disclosure is not limited thereto.
[0166] Then, referring to FIG. 9B, a photoresist pattern
170 having different thicknesses may be formed on the
substrate 110 on which the fourth metal layer 150" has been
formed.

[0167] The photoresist pattern 170 may be formed using a
half-tone mask and may include a first photoresist pattern
170a having a first thickness and a second photoresist
pattern 1705 having a second thickness smaller than the first
thickness.

[0168] Then, referring to FIG. 9C, the third metal layer
118' and the fourth metal layer 150' may be selectively
etched using the photoresist pattern 170 as a mask to form
the anode 118 and a fourth metal layer pattern 150".
[0169] In this case, wet etching may be used to etch the
third metal layer 118' and the fourth metal layer 150'.
[0170] Then, referring to FIG. 9D, the photoresist pattern
170 may be ashed to remove the second photoresist pattern
1705 and form a third photoresist pattern 1704' having a
third thickness at the same time.

[0171] Then, referring to FIG. 9E, the fourth metal layer
pattern 150" may be selectively etched using the third
photoresist pattern 170¢' as a mask to form a primary
dummy pattern 150™ of the fourth metal layer on an edge of
the anode 118.

[0172] In this case, wet etching may be used to etch the
fourth metal layer pattern 150", and the primary dummy
pattern 150™ may retreat to the inside of the third photoresist
pattern 170a' through over-etching.

[0173] Then, the third photoresist pattern 170a' may be
removed using remaining strips.

[0174] Then, referring to FIG. 9F, the predetermined bank
115d to define pixel regions may be formed on the substrate
110.

[0175] The bank 1154 may be formed of an organic
insulating material. For example, the bank 1154 may be
formed of resin based on polyimide, acryl, or benzocy-
clobutene (BCB), but the present disclosure is not limited
thereto.

[0176] As described above, the bank 1154 may determine
an overlap area between the organic light-emission layer and
the anode 118. Therefore, an active area may be determined
by the bank 1154.

[0177] The anode 118 and the primary dummy pattern
150™ may be exposed by the bank 115d.

[0178] The bank 1154 may expose one side of the primary
dummy pattern 150". Therefore, the non-exposed part of the
primary dummy pattern 150" may be covered by the bank
115d.

[0179] Then, referring to FIG. 9G, the primary dummy
pattern 150™ exposed by the bank 1154 may be selectively
etched to form the dummy pattern 150 of the fourth metal
layer under an edge of the bank 1154.

[0180] In this case, the dummy pattern 150 may be formed
under a part of the edge of the bank 1154 as shown in FIG.
9G or may be formed along the entire edge of the bank 1154.
[0181] In this case, wet etching may be used to etch the
primary dummy pattern 150".

[0182] The dummy pattern 150 may retreat from a lateral
surface of the edge of the bank 1154 to the inside of the bank
115d.
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[0183] Then, a heat treatment may be performed at a
temperature of, e.g., 210JC for 90 minutes. However, the
present disclosure is not limited thereto.

[0184] Then, referring to FIG. 9H, the organic light-
emission layer 130 and a cathode may be sequentially
formed on the entire surface of the substrate 110. In this
case, the bank 1154 and the organic light-emission layer 130
deposited on the anode 118 may be cut off from each other
on the lateral surface of the edge of the bank 1154 on which
the dummy pattern 150 has been formed.

[0185] The organic light-emission layer 130 is an organic
layer to emit light of a specific color and may include any
one of a red organic light-emission layer, a green organic
light-emission layer, a blue organic light-emission layer, and
a white organic light-emission layer. The organic light-
emission layer 130 may also include various organic layers
such as a hole transport layer, a hole injection layer, an
electron injection layer, an electron transport layer, and the
like.

[0186] Although not illustrated, the cathode may be
formed on the organic light-emission layer 130. The cathode
may supply electrons into the organic light-emission layer
130. The cathode may be formed of a transparent conductive
material based on indium-tin-oxide (ITO), indium-zinc-
oxide (IZ0), indium tin zinc oxide (ITZO), zinc oxide
(Zn0), and tin oxide (TO). Otherwise, the cathode may be
formed of an ytterbium (Yb) alloy or a conductive material.
[0187] The organic light emitting device configured as
described above is vulnerable to moisture. An encapsulation
unit configured to protect the organic light emitting device
against moisture may be formed on the organic light emit-
ting device. For example, the encapsulation unit may have a
structure in which inorganic layers and organic layers are
alternately laminated. However, the present disclosure is not
limited thereto.

[0188] FIG. 10 is a schematic cross-sectional view illus-
trating a part of an electro-luminescent display device
according to another aspect of the present disclosure.
[0189] The electro-luminescent display device according
to another aspect of the present disclosure illustrated in FIG.
10 is substantially the same as the above-described electro-
luminescent display device according to an aspect of the
present disclosure except that a dummy pattern is formed
along the entire edge of a bank.

[0190] Referring to FIG. 10, a display panel according to
another aspect of the present disclosure may include an
anode 218 disposed on a substrate 210 and a bank 2154
having an opening OP that exposes the anode 218. Further,
the display panel may include an organic light-emission
layer 230 disposed on the opening OP. The display panel
may also include first to third color filters CF1, CF2, and
CF3 overlapping each other where the first to third color
filters CF1, CF2, and CF3 correspond to an edge region of
the opening OP and are disposed between the anode 218 and
the substrate 210.

[0191] Herein, the substrate 210 may include n-1th, nth
and n+1th pixel regions defined by a gate line G and a
plurality of data lines D. The second color filter CF2 is
disposed in an active area AA of the nth pixel region and the
first color filter CF1 may be disposed in the n-1th or n+1th
pixel region and extended to the edge region of the opening
OP. Further, if the first color filter CF1 is disposed in the
n-1th pixel region, the display panel according to another
aspect of the present disclosure includes the first color filter
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CF1 extended to one side of the edge region of the opening
OP and overlapping one side of the second color filter CF2.
In this case, the display panel may further include the third
color filter CF3 disposed in the n+1th pixel region and
extended to the other side of the edge region of the opening
OP and overlapping the other side of the second color filter
CF2.

[0192] The organic light-emission layer 230 according to
another aspect of the present disclosure may contain an
organic material that emits white light. The first to third
color filters CF1, CF2, and CF3 may contain an organic
material that emits light of any one of red, green, and blue.
[0193] The display panel according to another aspect of
the present disclosure may further include an overcoating
layer 215¢ disposed between the anode 218 and the first to
third color filters CF1, CF2, and CF3.

[0194] The display panel according to another aspect of
the present disclosure may be of a bottom emission type that
emits light toward the color filters CF1, CF2, and CF3
below. However, the present disclosure is not limited
thereto.

[0195] A pixel structure will be described in detail. In the
electro-luminescent display device according to another
aspect of the present disclosure, a pixel structure may
include a scan switch (i.e., switching transistor) SW and a
drive switch (i.e., drive transistor) DR connected to the scan
switch SW. The pixel structure may further include an
organic light emitting diode (i.e., organic light emitting
device) OLED connected to the drive switch DR.

[0196] The scan switch SW may be formed at an inter-
section between a gate line and a data line. The scan switch
SW functions to select a pixel. The scan switch SW may
include a scan gate electrode 2214, a scan active layer 2244,
and a scan source electrode 222q, and a scan drain electrode
223a which are branched from the gate line.

[0197] Further, the drive switch DR drives an organic light
emitting diode OLED of a pixel selected by the scan switch
SW. The drive switch DR may include a drive gate electrode
2215 electrically connected to the scan drain electrode 223a
of the scan switch SW and a drive active layer 2245. The
drive switch DR may further include a drive source elec-
trode 2225 connected to a first driving power line for
supplying first driving power and a drive drain electrode
223b. The drive drain electrode 2235 may be connected to
the anode 218 of the organic light emitting diode OLED.
[0198] Inthe laminated structure, the substrate 210 formed
of glass or plastic may include a plurality of pixel regions
n-1, n, and n+1 (n is a natural number) defined by a gate line
and data lines. Each of the pixel regions n-1, n, and n+1 may
include non-active areas NA1 and NA2 and an active area
AA. Further, the plurality of pixel regions n-1, n, and n+1
may sequentially include an n-1th pixel region n-1, an nth
pixel region n, and an n+1th pixel region n+1 along the
single gate line.

[0199] In a first non-active area NA1 of the nth pixel
region, the gate electrodes 221a and 2215 of the scan switch
SW and the drive switch DR may be formed on the substrate
210.

[0200] The first and second gate electrodes 221a and 2215
and the gate line may be formed of any one of various
conductive materials such as molybdenum (Mo), aluminum
(Al), chromium (Cr), gold (Au), titanium (Ti), nickel (Ni),
neodymium (Nd), and copper (Cu) or an alloy of two or
more of them, or a multilayer thereof.
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[0201] A gate insulating layer 215a may be formed on the
gate electrodes 221a and 2216b.

[0202] The gate insulating layer 215¢ may be formed of a
single layer of an inorganic material such as silicon nitride
(SiNx) or silicon oxide (SiOx) or a multilayer of silicon
nitride (SiNx) or silicon oxide (Si0x).

[0203] The active layers 224a and 2245 of the scan switch
SW and the drive switch DR may be formed on parts of the
gate insulating layer 2154 which overlap the gate electrodes
221a and 2215, respectively.

[0204] The active layers 224a and 2245 may be formed of
an oxide semiconductor containing at least one metal of Zn,
Cd, Ga, In, Sn, Hf, and Zr, a-Si, poly-Si, or an organic
semiconductor.

[0205] The source electrodes 222a and 2225 and the drain
electrodes 223a and 2235 may be formed, facing each other,
on the active layers 224a and 224b at a predetermined
distance. Herein, the scan drain electrode 223a of the scan
switch SW may be electrically connected to the drive gate
electrode 2215 of the drive switch DR through a contact hole
formed in the gate insulating layer 215a.

[0206] The source electrodes 2224 and 222b, the drain
electrodes 223a and 2234, and the data lines may be formed
of any one of various conductive materials such as molyb-
denum (Mo), aluminum (Al), chromium (Cr), gold (Au),
titanium (Ti), nickel (Ni), neodymium (Nd), and copper (Cu)
or an alloy of two or more of them, or a multilayer thereof.
[0207] A protection layer 215b covering the scan switch
SW and the drive switch DR may be formed on the entire
surface of the substrate.

[0208] The second color filter CF2 may be formed corre-
sponding to the active area AA of the nth pixel region n. In
this case, the second color filter CF2 may be formed on the
substrate 210 and may have an area which can be overlapped
with the entire surface of the anode 218. Further, the first
color filter CF1 coated on the n—1th pixel region n-1 may be
formed extended to the nth pixel region n, i.e., to the first
non-active area NA1 of the nth pixel region n. More
specifically, the first color filter CF1 may be formed
extended to a boundary between the first non-active area
NA1 and the active area AA of the nth pixel region n.
[0209] Furthermore, the third color filter CF3 coated on
the n+1th pixel region n+1 may be extended to the active
area AA of the nth pixel region n. Thus, the third color filter
CF3 may be formed extended to a boundary between the
active area AA of the nth pixel region n and the second
non-active area NA2 of the n+1th pixel region n+1. How-
ever, the present disclosure is not limited thereto.

[0210] The overcoating layer 215¢ may be formed on the
entire surface of the substrate 210. The overcoating layer
215¢ may function to planarize the surface of the substrate
210.

[0211] The overcoating layer 215¢ may be formed of an
organic insulating material. That is, the overcoating layer
215¢ may be formed of any one of acrylic resin, epoxy resin,
phenol resin, polyamide-based resin, polyimide-based resin,
unsaturated polyester-based resin, polyphenylene-based
resin, poly(phenylenesulfide)-based resin, benzocy-
clobutene, and photoresist, but is not limited thereto.
[0212] The anode 218 of the organic light emitting diode
OLED may be formed on the overcoating layer 215¢. The
anode 218 may be provided as a transparent electrode and a
reflective electrode. When being provided as a transparent
electrode, the anode 218 may be formed of ITO, IZ0, ZnO,
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or In203. When being provided as a reflective electrode, the
anode 218 may include a reflective film formed of Ag, Mg,
Al, Pt, Pd, Au, Ni, Nd, Ir, Cr, and a compound thereof and
a film formed of ITO, IZO, ZnO, or In,O, on the reflective
film.

[0213] The anode 218 may be electrically connected to the
drain electrode 223 of the drive switch DR through a
contact hole formed in the overcoating layer 215¢, the
second color filter CF2, and the protection layer 215b.
[0214] Further, the bank 215d to define the pixel regions
n-1, n, and n+1 may be formed on the substrate 210 on
which the anode 218 has been formed. The bank 2154 may
define the non-active areas NA1 and NA2 in which the scan
switch SW, the drive switch DR and various lines are formed
and the active area AA in which the organic light emitting
diode OLED is formed. The bank 2154 may determine an
overlap area between the organic light-emission layer 230
and the anode 218. Therefore, the active area AA may be
determined by the bank 215d.

[0215] The anode 218 may be exposed by the bank 215d.
[0216] In the electro-luminescent display device accord-
ing to another aspect of the present disclosure, an undercut
structure is formed under an edge of the bank 2154 with a
dummy pattern 250 as described above. That is, according to
another aspect of the present disclosure, an undercut struc-
ture is formed under an edge of the bank 2154 with the
dummy pattern 250 which can be selectively etched relative
to the anode 218. Thus, a connection of the organic light-
emission layer 230 between neighboring pixels may be cut
off.

[0217] Particularly, in the electro-luminescent display
device according to another aspect of the present disclosure,
the dummy pattern 250 is formed along the entire edge of the
bank 215d. In this case, it is possible to more effectively cut
off a connection of the organic light-emission layer 230
between neighboring pixels. Thus, the amount of i can be
further increased. Therefore, it is possible to further increase
the life span of the electro-luminescent display device.
[0218] The dummy pattern 250 may retreat from a lateral
surface of the edge of the bank 2154 to the inside of the bank
215d. Thus, the bank 2154 and the organic light-emission
layer 230 deposited on the anode 218 may be cut off from
each other on the lateral surface of the edge of the bank 2154
on which the dummy pattern 250 has been formed. The
cathode 228 may also be cut off on the lateral surface of the
edge of the bank 2154 on which the dummy pattern 250 has
been formed.

[0219] The dummy pattern 250 may be formed of a
conductive material, e.g., Cu, Al, IGZO, etc., which can be
selectively etched relative to the anode 218.

[0220] A first dummy pattern may be formed under an
edge of a pixel region with a conductive material which can
be selectively etched relative to the anode 218 when the
anode 218 is formed. Then, the bank 2154 may be formed
to allow the first dummy pattern to retreat to the inside of the
bank 215d by selective etching. Thus, the dummy pattern
250 may form an undercut structure in the same manner as
in the above-described aspect of the present disclosure.
[0221] Then, the organic light-emission layer 230 and the
cathode 228 may be sequentially formed on the bank 2154
and the anode 218.

[0222] The cathode 228 may be disposed on the organic
light-emission layer 230. The cathode 228 may supply
electrons into the organic light-emission layer 230. The
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cathode 228 may be formed of a transparent conductive
material based on indium-tin-oxide (ITO), indium-zinc-
oxide (IZ0), indium tin zinc oxide (ITZO), zinc oxide
(Zn0), and tin oxide (TO). Otherwise, the cathode 228 may
be formed of an ytterbium (Yb) alloy or a conductive
material.

[0223] The exemplary aspects of the present disclosure
can also be described as follows:

[0224] According to an aspect of the present disclosure,
there is provided an electro-luminescent display device. The
electro-luminescent display device includes an anode dis-
posed on a substrate; a bank having an opening that exposes
the anode; a dummy pattern disposed under an edge of the
bank and preparing an undercut structure within the bank; an
organic light-emission layer which is disposed on the sub-
strate and whose connection between neighboring pixels is
cut off by the dummy pattern; and a cathode disposed on the
organic light-emission layer.

[0225] The organic light-emission layer may have a multi-
stack structure including a plurality of stacks.

[0226] The connection of the organic light-emission layer
between the neighboring pixels may be cut off on a lateral
surface of the edge of the bank.

[0227] The dummy pattern may be made of a metal
material which is selectively etched relative to the anode.
[0228] The anode may be made of ITO, 1ZO, ZnO, or
In203, and the dummy pattern may be made of Cu, Al, or
1GZ0.

[0229] The dummy pattern may be disposed along at least
three edges of the bank.

[0230] The dummy pattern may be disposed along the
entire edge of the bank.

[0231] According to another aspect of the present disclo-
sure, there is provided an electro-luminescent display
device. The electro-luminescent display device includes an
anode disposed on a substrate; a bank having an opening that
exposes the anode; a dummy pattern disposed under an edge
of the bank and preparing an undercut structure within the
bank; an organic light-emission layer disposed on the sub-
strate on which the anode and the bank have been disposed,
and a cathode disposed on the organic light-emission layer,
wherein a connection of the organic light-emission layer
between neighboring pixels is cut off by the dummy pattern
to suppress the movement of Li in the organic light-emission
layer to the neighboring pixels.

[0232] According to an aspect of the present disclosure,
there is provided a method of fabricating an electro-lumi-
nescent display device. The method of fabricating an elec-
tro-luminescent display device includes forming a first metal
layer and a second metal layer on a substrate; forming a
photoresist pattern on the substrate; forming an anode and a
second metal layer pattern by etching the first and second
metal layers using the photoresist pattern as a mask; ashing
the photoresist pattern and forming a first dummy pattern by
etching the second metal layer pattern using the ashed
photoresist pattern as a mask; forming a bank on the
substrate to expose one side of the first dummy pattern;
forming a dummy pattern under an edge of the bank to form
an undercut structure within the bank by etching the first
dummy pattern; and forming an organic light-emission layer
and a cathode on the substrate, wherein a connection of the
organic light-emission layer between neighboring pixels is
cut off by the dummy pattern.
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[0233] The organic light-emission layer may have a multi-
stack structure including a plurality of stacks.

[0234] The second metal layer may be formed of a mate-
rial which is selectively etched relative to the first metal
layer.

[0235] The first metal layer may be formed of ITO, 170,
Zn0, or In203, and the second metal layer may be formed
of Cu, Al, or IGZO.

[0236] The dummy pattern may be disposed along at least
three edges of the bank.

[0237] The dummy pattern may be disposed along the
entire edge of the bank.

[0238] Although the exemplary aspects of the present
disclosure have been described in detail with reference to the
accompanying drawings, the present disclosure is not lim-
ited thereto and may be embodied in many different forms
without departing from the technical concept of the present
disclosure. Therefore, the exemplary aspects of the present
disclosure are provided for illustrative purposes only but not
intended to limit the technical concept of the present dis-
closure. The scope of the technical concept of the present
disclosure is not limited thereto. Therefore, it should be
understood that the above-described exemplary aspects are
illustrative in all aspects and do not limit the present
disclosure. The protective scope of the present disclosure
should be construed based on the following claims, and all
the technical concepts in the equivalent scope thereof should
be construed as falling within the scope of the present
disclosure.

What is claimed is:
1. An electro-luminescent display device, comprising:
an anode disposed on a substrate;

a bank having an opening that exposes a portion of the
anode and having an undercut structure adjacent to the
opening;

a dummy pattern disposed at the undercut structure of the
bank;

an organic light-emission layer disposed on the anode and
electrically disconnected with at least one of adjacent
pixels; and

a cathode disposed on the organic light-emission layer.

2. The electro-luminescent display device according to
claim 1, wherein the organic light-emission layer has a
multi-stack structure including a plurality of layers.

3. The electro-luminescent display device according to
claim 1, wherein the organic light-emission layer is electri-
cally disconnected with at least one of adjacent pixels at a
lateral surface of an edge of the bank.

4. The electro-luminescent display device according to
claim 1, wherein the dummy pattern includes a metal
material which is selectively etched relative to the anode.

5. The electro-luminescent display device according to
claim 4, wherein the anode includes ITO, 120, ZnO, or
In,0;, and the dummy pattern includes Cu, Al, or IGZO.

6. The electro-luminescent display device according to
claim 1, wherein the dummy pattern is disposed along at
least three edges of the bank.

7. The electro-luminescent display device according to
claim 6, wherein the dummy pattern is disposed along the
entire edge of the bank.
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8. An electro-luminescent display device, comprising:

an anode disposed on a substrate;

a bank having an opening that exposes a portion of the
anode and having an undercut structure adjacent to the
opening;

a dummy pattern disposed at the undercut structure of the
bank;

an organic light-emission layer disposed on the anode,
wherein the organic light-emission layer is electrically
disconnected with adjacent pixels and movement of
lithium in the organic light-emission layer to the adja-
cent pixels is suppressed; and

a cathode disposed on the organic light-emission layer.

9. The electro-luminescent display device according to
claim 8, wherein the organic light-emission layer has a
multi-stack structure including a plurality of layers.

10. The electro-luminescent display device according to
claim 8, wherein the organic light-emission layer is electri-
cally disconnected with at least one of adjacent pixels at a
lateral surface of an edge of the bank.

11. The electro-luminescent display device according to
claim 8, wherein the dummy pattern includes a metal
material which is selectively etched relative to the anode.

12. The electro-luminescent display device according to
claim 11, wherein the anode includes ITO, 120, ZnO, or
In203, and the dummy pattern includes Cu, Al, or IGZO.

13. The electro-luminescent display device according to
claim 8, wherein the dummy pattern is disposed along at
least three edges of the bank.

14. The electro-luminescent display device according to
claim 13, wherein the dummy pattern is disposed along an
entire edge of the bank.

15. A method of fabricating an electro-luminescent dis-
play device, the method comprising:

forming a first metal layer and a second metal layer on a
substrate;

forming a photoresist pattern on the substrate;
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forming an anode and a second metal layer pattern by
etching the first and second metal layers using the
photoresist pattern as a mask;

ashing the photoresist pattern and forming a first dummy
pattern by etching the second metal layer pattern using
the ashed photoresist pattern as a mask;

forming a bank on the substrate and exposing one side of
the first dummy pattern;

forming a dummy pattern under an edge of the bank to
form an undercut structure within the bank by etching
the first dummy pattern; and

forming an organic light-emission layer and a cathode on
the substrate, wherein a connection of the organic
light-emission layer between neighboring pixels is cut
off by the dummy pattern.

16. The method of fabricating an electro-luminescent
display device according to claim 15, wherein the organic
light-emission layer has a multi-stack structure including a
plurality of stacks.

17. The method of fabricating an electro-luminescent
display device according to claim 15, wherein the second
metal layer is formed of a material which is selectively
etched relative to the first metal layer.

18. The method of fabricating an electro-luminescent
display device according to claim 17, wherein the first metal
layer includes ITO, IZO, ZnO, or In,O;, and the second
metal layer includes Cu, Al, or IGZO.

19. The method of fabricating an electro-luminescent
display device according to claim 15, wherein the dummy
pattern is disposed along at least three edges of the bank.

20. The method of fabricating an electro-luminescent
display device according to claim 19, wherein the dummy
pattern is disposed along an entire edge of the bank.
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