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7) ABSTRACT

An organic light emitting display device and a method of
manufacturing the same are provided in which a separate
photomask process is not added, a pile-up phenomenon of an
organic layer is prevented, and a device characteristic is
improved. The organic light emitting display device includes
a plurality of banks in a boundary portion of a pixel area on
a base substrate, an anode electrode in a pixel area on the
base substrate, an organic layer on the anode electrode, and
a cathode electrode on the organic layer and the plurality of
banks.
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FIG. 1
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FIG. 3

. BA . PA . BA

| | | |
| | o |
1160 160b 160c! CAT EL AND }16\0c 16\0 l
! ! I I !
! ! N N N T N ey £
| | | |
1 1 | s 1
1 1 | 1
I(T‘ ! / ! +++ !

\ / /




Patent Application Publication  Jan. 4,2018 Sheet 3 of 8 US 2018/0006259 A1
3 BA PA . BA N
T
! ! AND CAT EL ! !
| 160 16(0b | AND2 ANDI  AND3 \ ( i16Pc 16]0 |
I | / \ i |
I L/ | \ 4 ) I T 4~—1%0

:| T e \‘ "' ol N

++++++
+++++

P ! [
— tf;’;z{pz':'z'zt? - —PAS
[ Y o Pas
3y \ | I ’_kGI
T %110
VoL
Al A3 A2 7
—
SE  ACT GE DE (;
T Y X



Patent Application Publication  Jan. 4,2018 Sheet 4 of 8 US 2018/0006259 A1

BA PA BA

r

AND CAT EL

| | i |
| | | |
| | | |
| | | |
I I \ l I
1160 160b | AND2? ANDI  AND3 \ L 60c 160 |
A S — : :
I i i i
| | | |
I I I




Patent Application Publication  Jan. 4,2018 Sheet 5 of 8 US 2018/0006259 A1

FIG. 6
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FIG. 7A
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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 the Korean
Patent Application No. 10-2016-0083112 filed on Jun. 30,
2016, which is hereby incorporated by reference as if fully
set forth herein.

BACKGROUND

Technical Field

[0002] The present disclosure relates to an organic light
emitting display device and a method of manufacturing the
samie.

Discussion of the Related Art

[0003] With the advancement of information-oriented
society, various requirements for display devices for dis-
playing an image are increasing. Therefore, various display
devices such as liquid crystal display (LCD) devices, plasma
display panel (PDP) devices, organic light emitting display
devices, etc. are being used recently.

[0004] In such display devices, the organic light emitting
display devices are self-emitting devices and have low
power consumption, a fast response time, high emission
efficiency, high luminance, and a wide viewing angle,
thereby attracting attention as next-generation display
devices.

[0005] Organic light emitting display devices of the
related art are manufactured through a dry etching process
using vacuum deposition. However, a number of organic
light emitting display devices are recently manufactured
through a wet etching process using an inkjet printing
process, instead of the wet etching process.

[0006] Organic light emitting display devices manufac-
tured through the wet etching process include a base sub-
strate, a thin film transistor (TFT), and an organic light
emitting device. A plurality of gate lines and a plurality of
data lines are arranged on the base substrate and intersect
each other to define a plurality of pixel areas. The TFT is
included in each of the plurality of pixel areas.

[0007] The organic light emitting device is provided on
the TFT and is electrically connected to the TFT. The
organic light emitting device includes an anode electrode, an
organic layer, and a cathode electrode. The anode electrode
is electrically connected to the TFT. A bank is provided
between adjacent anode electrodes. The bank insulates the
adjacent anode electrodes. The organic layer is provided on
the anode electrode. An organic light emitting material
having a solution state is dripped, and then, by drying the
organic light emitting material, the organic layer is formed.
The cathode electrode is provided on the organic layer and
the bank.

[0008] However, in a related art organic light emitting
display device manufactured through the inkjet printing
process, a pile-up phenomenon where a thickness of the
organic layer is thicker near a boundary surface adjacent to
the bank than a center of a pixel area occurs.

[0009] In order to prevent the pile-up phenomenon, a
method where an auxiliary bank having hydrophilicity is
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provided between the anode electrode and the bank has been
proposed, but in this case, a separate photomask process is
added. Also, the anode electrode is damaged by an etching
solution which is used in a process of etching the auxiliary
bank, and for this reason, a characteristic of an organic light
emitting display device is degraded.

SUMMARY

[0010] Accordingly, embodiments of the present disclo-
sure are directed to an organic light emitting display device
and a method of manufacturing the same that substantially
obviates one or more of the problems due to limitations and
disadvantages of the related art.

[0011] An aspect of the present disclosure is to provide an
organic light emitting display device and a method of
manufacturing the same, in which a separate photomask
process is not added, a pile-up phenomenon of an organic
layer is prevented, and a device characteristic is improved.

[0012] Additional advantages and features of the disclo-
sure 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 disclosure. The objectives and
other advantages of the disclosure may be realized and
attained by the structure particularly pointed out in the
written description and claims hereof as well as the
appended drawings.

[0013] To achieve these and other advantages and in
accordance with the purpose of the disclosure, as embodied
and broadly described herein, an organic light emitting
display device comprises a plurality of banks in a boundary
portion of a pixel area on a base substrate, an anode
electrode in a pixel area on the base substrate, an organic
layer on the anode electrode, and a cathode electrode on the
organic layer and the plurality of banks. In this case, the
anode electrode is provided between the plurality of banks
and covers a side surface of each of the plurality of banks
adjacent to the anode electrode.

[0014] In another aspect, a method of manufacturing an
organic light emitting display device comprises forming a
plurality of banks in a boundary portion of a pixel area on
a base substrate, forming an anode electrode in a pixel area
on the base substrate, forming an organic layer by dripping
and drying an organic light emitting material on the anode
electrode, and forming a cathode electrode on the organic
layer and the plurality of banks. In this case, the anode
electrode 1s provided between the plurality of banks and
covers a side surface of each of the plurality of banks
adjacent to the anode electrode.

[0015] It is to be understood that both the foregoing
general description and the following detailed description of
the present disclosure are exemplary and explanatory and
are intended to provide further explanation of the disclosure
as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] The accompanying drawings, which are included
to provide a further understanding of the disclosure and are
incorporated in and constitute a part of this application,
illustrate embodiments of the disclosure and together with
the description serve to explain the principle of the disclo-
sure. In the drawings:
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[0017] FIG. 1is a perspective view illustrating an organic
light emitting display device according to an embodiment of
the present disclosure;

[0018] FIG. 2 is a plan view illustrating a base substrate,
a gate driver, a source drive integrated circuit (IC), a flexible
film, a circuit board, and a timing controller of FIG. 1,
[0019] FIG. 3 is a cross-sectional view illustrating one
cross-sectional surface of an organic light emitting display
device according to an embodiment of the present disclo-
sure;

[0020] FIG. 4 is a cross-sectional view illustrating one
cross-sectional surface of an organic light emitting display
device according to another embodiment of the present
disclosure;

[0021] FIG. 5 is a cross-sectional view illustrating one
cross-sectional surface of an organic light emitting display
device according to another embodiment of the present
disclosure;

[0022] FIG. 6 is a flowchart illustrating a method of
manufacturing an organic light emitting display device
according to an embodiment of the present disclosure; and
[0023] FIGS. 7A to 7D are cross-sectional views illustrat-
ing a method of manufacturing an organic light emitting
display device according to an embodiment of the present
disclosure.

DETAILED DESCRIPTION

[0024] Reference will now be made in detail to the exem-
plary embodiments of the present disclosure, examples of
which are illustrated in the accompanying drawings. Wher-
ever possible, the same reference numbers will be used
throughout the drawings to refer to the same or like parts.
[0025] The terms described in the specification should be
understood as follows.

[0026] The terms described in the specification should be
understood as follows. As used herein, the singular forms
“a”, “an” and “the” are intended to include the plural forms
as well, unless the context clearly indicates otherwise. The
terms “first” and “second” are for differentiating one ele-
ment from the other element, and these elements should not
be limited by these terms. It will be further understood that
the terms “comprises”, “comprising,”, “has”, “having”,
“includes” and/or “including”, when used herein, specify the
presence of stated features, integers, steps, operations, ele-
ments, and/or components, but do not preclude the presence
or addition of one or more other features, integers, steps,
operations, elements, components, and/or groups thereof.
The term “at least one” should be understood as including
any and all combinations of one or more of the associated
listed items. For example, the meaning of “at least one of a
first item, a second item, and a third item” denotes the
combination of all items proposed from two or more of the
first item, the second item, and the third item as well as the
first item, the second item, or the third item. The term “on”
should be construed as including a case where one element
1s formed at a top of another element and moreover a case
where a third element is disposed therebetween.

[0027] Hereinafter, exemplary embodiments of an organic
light emitting display device and a method of manufacturing
the same according to the present disclosure will be
described in detail with reference to the accompanying
drawings. In the specification, in adding reference numerals
for elements in each drawing, it should be noted that like
reference numerals already used to denote like elements in
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other drawings are used for elements wherever possible. In
the following description, when the detailed description of
the relevant known function or configuration is determined
to unnecessarily obscure the important point of the present
disclosure, the detailed description will be omitted.

[0028] FIG. 11s a perspective view illustrating an organic
light emitting display device according to an embodiment of
the present disclosure. FIG. 2 is a plan view illustrating a
base substrate, a gate driver, a source drive integrated circuit
(IC), a flexible film, a circuit board, and a timing controller
of FIG. 1. In FIGS. 1 and 2, the X axis indicates a direction
parallel to a gate line, the Y axis indicates a direction parallel
to a data line, and the Z axis indicates a height direction of
the organic light emitting display device.

[0029] With reference to FIGS. 1 and 2, the organic light
emitting display device according to an embodiment of the
present disclosure may include a display panel 100, a gate
driver 200, a source drive IC 310, a flexible film 330, a
circuit board 350, and a timing controller 400.

[0030] The display panel 100 may include a base substrate
110 and an encapsulation layer 180. A plurality of gate lines,
a plurality of data lines, and a plurality of pixels may be
provided on one surface of the base substrate 100 facing the
encapsulation layer 180. The pixels may each include a
plurality of subpixels, and the plurality of subpixels may be
respectively provided in a plurality of intersection areas
between the gate lines and the data lines.

[0031] Each of the plurality of subpixels may include at
least one thin film transistor (TFT) and an organic light
emitting device. When the at least one TFT is turned on by
a gate signal of a corresponding gate line, each of the
plurality of subpixels may be supplied with a data voltage
through a corresponding data line. Each of the plurality of
subpixels may control a current flowing to the organic light
emitting device according to the data voltage, thereby allow-
ing the organic light emitting device to emit light having
certain brightness.

[0032] Thedisplay panel 100, as in FIG. 2, may be divided
into a display area DA displaying an image and a non-
display area NDA that does not display an image. The gate
lines, the data lines, and the pixels may be provided in the
display area DA. The gate driver 200 and a plurality of pads
may be provided in the non-display area NDA. The display
panel 100 according to embodiments of the present disclo-
sure will be described in detail with reference to FIGS. 3 to
6.

[0033] The gate driver 200 may sequentially supply gate
signals to the gate lines according to a gate control signal
input from the timing controller 400. The gate driver 200
may be provided in a gate driver-in panel (GIP) type in the
non-display area NDA outside one side or both sides of the
display area DA of the display panel 100. Alternatively, the
gate driver 200 may be manufactured as a driving chip and
may be mounted on the flexible film 330, or may be attached
on the non-display area NDA outside the one side or the both
sides of the display area DA of the display panel 100 in a
tape automated bonding (TAB) type.

[0034] The source drive IC 310 may receive digital video
data and a source control signal from the timing controller
400. The source driver IC 310 may convert the digital video
data into analog data voltages according to the source
control signal and may respectively supply the analog data
voltages to the data lines. If the source drive IC 310 is
manufactured as a driving chip, the source drive IC 310 may
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be mounted on the flexible film 330 in a chip-on film (COF)
type or a chip-on plastic (COP) type.

[0035] A plurality of pads such as data pads may be
provided in the non-display area NDA of the display panel
100. A plurality of lines connecting the pads to the source
drive IC 310 and a plurality of lines connecting the pads to
lines of the circuit board 350 may be provided on the flexible
film 330. The flexible film 330 may be attached on the pads
by using an anisotropic conductive film, and thus, the pads
may be connected to the lines of the flexible film 330.
[0036] The circuit board 350 may be attached on the
flexible film 330 which is provided in plurality. A plurality
of circuits implemented as driving chips may be mounted on
the circuit board 350. For example, the timing controller 400
may be mounted on the circuit board 350. The circuit board
350 may be a printed circuit board (PCB) or a flexible
printed circuit board (FPCB).

[0037] The timing controller 400 may receive the digital
video data and a timing signal from an external system board
(not shown) through cables of the circuit board 350. The
timing controller 400 may generate a gate control signal for
controlling an operation timing of the gate driver 200 and a
source control signal for controlling the source drive IC 310
which is provided in plurality, based on the timing signal.
The timing controller 400 may supply the gate control signal
to the gate driver 200 and may supply the source control
signal to the plurality of source drive ICs 310.

[0038] FIG. 3 is a cross-sectional view illustrating one
cross-sectional surface of an organic light emitting display
device according to an embodiment of the present disclo-
sure.

[0039] With reference to FIG. 3, the organic light emitting
display device according to an embodiment of the present
disclosure may include a base substrate 110, a TFT T, a
passivation layer PAS, a planarization layer PAC, a bank
160, an organic light emitting device OLED, and an encap-
sulation layer 180.

[0040] The base substrate 110 may each be a glass sub-
strate or a plastic substrate. For example, the base substrate
110 may be a sheet or a film which includes cellulose resin
such as triacetyl cellulose (TAC), diacetyl cellulose (DAC),
or the like, cyclo olefin polymer (COP) such as norbornene
derivatives or the like, acryl resin such as cyclo olefin
copolymer (COC), poly(methylmethacrylate) (PMMA), or
the like, polyolefin such as polycarbonate (PC), polyethyl-
ene (PE), polypropylene (PP), or the like, polyester such as
polyvinyl alcohol (PVA), poly ether sulfone (PES),
polyetheretherketone (PEEK), polyetherimide (PEI), poly-
ethylenenaphthalate ~ (PEN),  polyethyleneterephthalate
(PET), or the like, polyimide (PI), polysulfone (PSF), fluo-
ride resin, and/or the like, but is not limited thereto.
[0041] The TFT T may be provided on the base substrate
110. The TFT T may include an active layer ACT, a gate
insulation layer GI, a gate electrode GE, an interlayer
dielectric ILD, a source electrode SE, and a drain electrode
DE.

[0042] The active layer ACT may be provided on the base
substrate 110. The active layer ACT may be disposed to
overlap the gate electrode GE. The active layer ACT may
include one area Al disposed adjacent to the source elec-
trode SE, another area A2 disposed adjacent to the drain
electrode DE, and a center area A3 disposed between the one
area Al and the other area A2. The center area A3 may
include a semiconductor material on which a dopant is not
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doped, and the one area Al and the other area A2 may
include a semiconductor material with a dopant doped
thereon.

[0043] The gate insulation layer GI may be provided on
the active layer ACT. The gate insulation layer GI may
insulate the active layer ACT from the gate electrode GE.
The gate insulation layer GI may be provided to cover the
active layer ACT. The gate insulation layer GI may be
formed of an inorganic insulating material, for example,
silicon dioxide (8i0,), silicon nitride (SiNx), and silicon
oxynitride (SiON), or a multilayer thereof, but is not limited
thereto.

[0044] The gate electrode GE may be provided on the gate
insulation layer GI. The gate electrode GE may overlap the
center area A3 of the active layer ACT with the gate
insulation layer GI therebetween. The gate electrode GE
may be a single layer or a multilayer including, for example,
one of molybdenum (Mo), aluminum (A1), chromium (Cr),
gold (Au), titanium (Ti), nickel (Ni), neodymium (Nd), and
copper (Cu) or an alloy thereof, but is not limited thereto.
[0045] The interlayer dielectric ILD may be provided on
the gate electrode GE. The interlayer dielectric ILD may be
provided all over the base substrate 110 including the gate
electrode GE. The interlayer dielectric ILD may be formed
of an inorganic insulating material (for example, silicon
dioxide (Si0,), silicon nitride (SiNx), and silicon oxynitride
(SiON), or a multilayer thereof) which is the same as that of
the gate insulation layer GI, but is not limited thereto.
[0046] The source electrode SE and the drain electrode DE
may be disposed on the interlayer dielectric ILD and may be
spaced apart from each other. A first contact hole CNT1,
exposing a portion of the one area Al of the active layer
ACT, and a second contact hole CNT2 which exposes a
portion of the other area A2 of the active layer ACT may be
provided in the gate insulation layer GI and the interlayer
dielectric ILD. The source electrode SE may be connected to
the one area Al of the active layer ACT through the first
contact hole CNT1, and the drain electrode DE may be
connected to the other area A2 of the active layer ACT
through the second contact hole CNT2. The source electrode
SE and the drain electrode DE may each be a single layer or
a multilayer including, for example, one of molybdenum
(Mo), aluminum (A1), chromium (Cr), gold (Au), titanium
(Ti), nickel (Ni), neodymium (Nd), and copper (Cu) or an
alloy thereof, but is not limited thereto.

[0047] The TFT T may be provided in each of a plurality
of pixel areas on the base substrate 110. A configuration of
the TFT T is not limited to the above-described embodiment
and may be variously modified into a configuration capable
of being easily realized by those skilled in the art.

[0048] The passivation layer PAS may be provided on the
TFT T. The passivation layer PAS may protect the TFT T.
The passivation layer PAS may be formed of an inorganic
insulating material, for example, silicon dioxide (8i0,),
silicon nitride (SiNx), and silicon oxynitride (SiON), or a
multilayer thereof, but is not limited thereto.

[0049] The planarization layer PAC may be provided on
the passivation layer PAS. The planarization layer PAC may
planarize an upper surface of the base substrate 110 on
which the TFT T is provided. The planarization layer PAC
may be formed of an organic insulating material, for
example, acryl resin, epoxy resin, phenolic resin, poly-
amides resin, polyimides resin, and/or the like, but is not
limited thereto.
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[0050] A third contact hole CNT3, which exposes the
drain electrode DE of the TFT T, may be provided in the
passivation layer PAS and the planarization layer PAC. The
drain electrode DE may be electrically connected to an
anode electrode AND of the organic light emitting device
OLED through the third contact hole CNT3.

[0051] The bank 160 may be provided in plurality, and the
plurality of banks 160 may be provided on the planarization
layer PAC. The banks 160 may each be provided in a
boundary portion BA of a pixel area PA on the base substrate
110. Each of the banks 160 according to an embodiment may
have a taper structure where a length of a lower surface 160a
is longer than that of an upper surface 1605. The taper
structure may be defined as a structure where both side
surfaces are inclined with respect to a center line. Therefore,
side surfaces 160c¢ of each of the banks 160 may be inclined.
[0052] In an embodiment of the present disclosure, since
each of the banks 160 has the taper structure and the side
surfaces 160c of each of the banks 160 are inclined, the
anode electrode AND may extend along the side surfaces
160c of each of the banks 160 from the planarization layer
PAC without being short-circuited.

[0053] Moreover, each of the banks 160 according to an
embodiment may include a protrusion 161. The protrusion
161 may be defined as an end of the bank 160 which
protrudes in a direction from the side surface 160¢ contact-
ing the lower surface 160a to the pixel area PA. The anode
electrode AND may be provided on the protrusion 161. That
is, the anode electrode AND may cover the protrusion 161.
[0054] In an embodiment of the present disclosure, since
the protrusion 161 is provided, the anode electrode AND
may be gently provided along the side surface 160¢ of the
bank 160 in comparison with a case where the protrusion
161 is not provided. Therefore, a problem where a thickness
of an organic layer EL is thicker in a boundary portion
contacting the bank 160 than a center portion of a pixel area
is solved.

[0055] The banks 160 are low in surface energy, and thus,
may be formed of a material (for example, an organic
insulating material such as polyimides resin, acryl resin, or
benzocyclobutene (BCB) having hydrophobicity) having no
affinity with a below-described organic light emitting mate-
rial having a solution state, but is not limited thereto. In an
embodiment of the present disclosure, the banks 160 may be
formed of a material having hydrophobicity, and thus, in a
process of dripping the organic light emitting material, the
organic light emitting material is prevented from overflow-
ing to a top of each of the banks 160.

[0056] The organic light emitting device OLED may be
provided on the TFT T. The organic light emitting device
OLED may include the anode electrode AND, the organic
layer EL, and a cathode electrode CAT.

[0057] The anode electrode AND may be provided on the
planarization layer PAC. The anode electrode AND may be
provided in the pixel area on the base substrate 110. The
anode electrode AND may be connected to the drain elec-
trode DE of the TFT T through the third contact hole CNT3
which is provided in the passivation layer PAS and the
planarization layer PAC. The bank 160 may be provided
between adjacent anode electrodes AND, and thus, the
adjacent anode electrodes AND may be electrically insulated
from each other.

[0058] The anode electrode AND according to an embodi-
ment may be provided between adjacent banks 160 and may
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cover the side surfaces 160c¢ of each of the adjacent banks
160. The anode electrode AND may cover the protrusion
161 provided in a lower end of each of the banks 160. The
anode electrode AND may be provided on the planarization
layer PAC exposed between the adjacent banks 160 and may
cover a portion of each of the side surfaces 160¢ of the banks
160. In this case, the anode electrode AND may not be
provided on an upper surface 1605 of each of the banks 160.
If the anode electrode AND extends to the upper surface
1605 of each of the banks 160, an organic light emitting
material can overflow in a process of dripping the organic
light emitting material. In order to prevent the overflow, the
anode electrode AND according to an embodiment of the
present disclosure may not be provided on the upper surface
160¢ of each of the banks 160.

[0059] The anode electrode AND may be formed of a
transparent conductive material (for example, indium tin
oxide (ITO) or indium zinc oxide (IZ0O)) which is relatively
large in work function value. However, the present embodi-
ment is not limited thereto. In other embodiments, the anode
electrode AND may be formed of two or more layers
including a metal material (for example, Al, Ag, Ag:Pb;Cu
(APC), etc.) which is good in reflective efficiency. The anode
electrode AND is high in surface energy, and thus, has
affinity with a below-described organic light emitting mate-
rial having a solution state. Accordingly, a spreadability of
the organic light emitting material which is in a solution
state and 1is dripped on the anode electrode AND is
enhanced.

[0060] In the related art, the anode electrode AND is first
provided in plurality, and then, the banks 160 are each
provided between two adjacent anode electrodes AND of the
plurality of anode electrodes AND. In this case, a bank
residual material which is not removed in a process of
patterning the banks 160 can remain on the anode electrode
AND. When the bank residual material remains on the anode
electrode AND, the organic light emitting material cannot be
dripped on a portion where the bank residual material
remains. For this reason, a defective image quality of the
organic light emitting display device occurs.

[0061] On the other hand, according to an embodiment of
the present disclosure, the banks 160 may be first provided
on the planarization layer PAC, and the anode electrodes
AND may each be provided between two adjacent banks
160 of the plurality of banks 160, thereby preventing a bank
residual material from remaining on the anode electrode
AND. Accordingly, a defective image quality of the organic
light emitting display device is improved.

[0062] The organic layer EL may be provided in the pixel
area PA on the base substrate 110. The organic layer EL. may
be provided on the anode electrode AND. An organic light
emitting material having a solution state may be dripped on
the anode electrode AND, and then, by drying the organic
light emitting material, the organic layer EL. may be formed.
[0063] The organic layer EL, may have a structure includ-
ing a hole injecting layer, a hole transporting layer, an
organic light emitting layer, an electron transporting layer,
and an electron injecting layer. Furthermore, the organic
layer EL may further include one or more function layers for
enhancing the emission efficiency and/or lifetime of the
organic light emitting layer. In this case, the hole injecting
layer, the organic light emitting layer, and the hole trans-
porting layer may be provided on the anode electrode AND
by using a solution process. Also, the electron transporting
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layer and the electron injecting layer may be sequentially
provided on the organic light emitting layer through vacuum
deposition. However, the present embodiment is not limited
thereto.

[0064] The organic layer EL according to an embodiment
may cover a whole top of the anode electrode AND. The
organic layer EL. may cover one end and the other end of the
anode electrode AND. In this case, the hole injecting layer
of the organic layer EL may be provided to cover the whole
top of the anode electrode AND.

[0065] According to an embodiment of the present disclo-
sure, since the organic layer EL is provided to cover the
whole top of the anode electrode AND, the one end and the
other end of the anode electrode AND are not exposed to the
outside. Accordingly, a leakage current does not occur in the
one end and the other end of the anode electrode AND.
[0066] The cathode electrode CAT may be provided all
over the base substrate 110. The cathode electrode CAT may
be provided to cover a top of each of the organic layer EL
and the bank 160. When a voltage is applied to the cathode
electrode CAT and the anode electrode AND, a hole and an
electron may respectively move to the organic light emitting
layer through the hole transporting layer and the electron
transporting layer and may be combined with each other to
emit light in the organic light emitting layer.

[0067] The encapsulation layer 180 may be provided on
the organic light emitting device OLED. The encapsulation
layer 180 protects the TFT T and the organic light emitting
device OLED from an external impact. Also, the encapsu-
lation layer 180 prevents water from penetrating into the
display panel 100.

[0068] In the drawings, a top emission structure has been
described above as an example of the present disclosure, but
is not limited thereto.

[0069] Inthe relate art, after the anode electrodes AND are
first provided, the bank 160 is provided in a boundary
portion between adjacent anode electrodes AND, and after
an orgaunic light emitting material having a solution state is
dripped on the anode electrode AND, by drying the organic
light emitting material, the organic layer EL is formed. In
this case, a pile-up phenomenon where a thickness of the
organic layer EL is thicker near a boundary surface adjacent
to the bank than a center of a pixel area occurs. In order to
prevent the pile-up phenomenon, a method where an aux-
iliary bank having hydrophilicity is provided between the
anode electrode and the bank has been proposed. However,
in a case where the auxiliary bank is provided, a separate
photomask process is added. Also, the anode electrode is
damaged by an etching solution which is used in a process
of etching the auxiliary bank, and for this reason, a charac-
teristic of an organic light emitting display device is
degraded. Also, since the auxiliary bank is provided to cover
one side of the anode electrode, an aperture ratio of the
display panel is reduced.

[0070] However, in an embodiment of the present disclo-
sure, the anode electrode AND may be provided between
adjacent banks 160 to cover the side surfaces 160c of the
banks 160, and the organic layer EL may cover the whole top
of the anode electrode AND. Accordingly, a spreadability of
an organic light emitting material is enhanced, thereby
preventing a pile-up phenomenon where a thickness of the
organic layer EL is thicker in a boundary surface contacting
the bank 160 than a center of a pixel area. That is, when the
organic light emitting material having a liquid state is
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dripped on the anode electrode AND, the anode electrode
AND may have affinity with the organic light emitting
material, and thus, a spreadability of the organic light
emitting material is enhanced. Accordingly, the pile-up
phenomenon where the thickness of the organic layer EL is
thicker in the boundary surface contacting the bank 160 than
the center of the pixel area is prevented.

[0071] Moreover, in an embodiment of the present disclo-
sure, since the pile-up phenomenon is prevented without an
auxiliary bank being provided, a separate mask process is
not added. Also, an anode electrode is prevented from being
damaged by an etching solution which is used in a process
of etching the auxiliary bank, and thus, a device character-
istic of an organic light emitting display device is improved.
Also, according to an embodiment of the present disclosure,
an aperture ratio of a display panel is not reduced in
comparison with the related art where the auxiliary bank is
provided. FIG. 4 is a cross-sectional view illustrating one
cross-sectional surface of an organic light emitting display
device according to another embodiment of the present
disclosure. Except that an anode electrode AND includes
first to third anode electrodes AND1 to AND3, the first
anode electrode ANDI1 covers a protrusion 161 of each of
banks 160, and the second and third anode electrodes AND2
and AND3 are respectively provided on side surfaces 160¢
of the banks 160, the organic light emitting display device
according to another embodiment of the present disclosure
is the same as an embodiment of the present disclosure
described above. Thus, like reference numerals refer to like
elements, and repetitive descriptions of a material and a
structure of each element are omitted.

[0072] With reference to FIG. 4, an anode electrode AND
according to another embodiment of the present disclosure
may include first to third anode electrodes AND1 to AND3.
The first anode electrode AND1 may be provided on a
planarization layer PAC. The first anode electrode AND1
may be provided in a pixel area on a base substrate 110. The
first anode electrode AND1 may be connected to a drain
electrode DE of a TFT T through a third contact hole CNT3
which is provided in a passivation layer PAS and the
planarization layer PAC. The first anode electrode ANDI1
according to an embodiment may cover the protrusion 161
included in each of a plurality of banks 160.

[0073] The second anode electrode AND2 may be spaced
apart from one end of the first anode electrode AND1 by a
certain distance. The second anode electrode AND2 may be
provided on a side surface 160¢ of the bank 160 adjacent to
the one end of the first anode electrode AND1 among the
banks 160. The third anode electrode AND3 may be spaced
apart from the other end of the first anode electrode AND1
by a certain distance. The third anode electrode AND3 may
be provided on a side surface 160¢ of the bank 160 adjacent
to the other end of the first anode electrode AND1 among the
banks 160. The first to third anode electrodes ANDI to
AND3 are high in surface energy, and thus, have affinity
with a below-described organic light emitting material hav-
ing a solution state. Accordingly, a spreadability of the
organic light emitting material which is in a solution state
and is dripped on each of the first to third anode electrodes
AND1 to AND3 is enhanced.

[0074] In another embodiment of the present disclosure,
the banks 160 may be first provided on the planarization
layer PAC, and the anode electrode AND may be provided
between adjacent banks 160, thereby preventing a bank
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residual material from remaining on the anode electrode
AND. Accordingly, a defective image quality of the organic
light emitting display device is improved.

[0075] The organic layer EL according to another embodi-
ment of the present disclosure may cover a whole top of the
first anode electrode AND1. Particularly, the organic layer
EL may cover the one end and the other end of the first anode
electrode AND1. Therefore, the one end and the other end of
the first anode electrode AND1 are not exposed to the
outside. Accordingly, according to another embodiment of
the present disclosure, a leakage current is more stably
prevented from occurring in one end and the other end of the
anode electrode AND than an embodiment of the present
disclosure.

[0076] Moreover, the organic layer EL may cover a whole
top of each of the second and third anode electrodes AND2
and AND3. Therefore, according to another embodiment of
the present disclosure, a spreadability of an organic light
emitting material having a solution state is more enhanced
than the related art where the organic light emitting material
is dripped on each of the side surfaces 160c of the banks 160
having hydrophobicity. Accordingly, according to another
embodiment of the present disclosure, the spreadability of
the organic light emitting material is enhanced, thereby
solving a problem where organic light emitting materials
move to and are accumulated into an area adjacent to the
bank 160. As a result, a pile-up phenomenon where a
thickness of the organic layer EL is thicker in a boundary
surface contacting the bank 160 than a center of a pixel area
is prevented.

[0077] Moreover, in another embodiment of the present
disclosure, since the pile-up phenomenon is prevented with-
out an auxiliary bank being provided, a separate mask
process is not added. Also, an anode electrode is prevented
from being damaged by an etching solution which is used in
a process of etching the auxiliary bank, and thus, a device
characteristic of an organic light emitting display device is
improved. Also, according to an embodiment of the present
disclosure, an aperture ratio of a display panel is not reduced
in comparison with the related art where the auxiliary bank
is provided.

[0078] FIG. 5 is a cross-sectional view illustrating one
cross-sectional surface of an organic light emitting display
device according to another embodiment of the present
disclosure. Except that a first anode electrode AND1 is
provided not to cover a protrusion 161 of each of banks 160,
the organic light emitting display device according to
another embodiment of the present disclosure illustrated in
FIG. 5 is the same as another embodiment of the present
disclosure described above with reference to FIG. 4. Thus,
like reference numerals refer to like elements, and repetitive
descriptions of a material and a structure of each element are
omitted.

[0079] With reference to FIG. 5, a plurality of banks 160
according to another embodiment of the present may each
include a protrusion 161. An anode electrode AND may
include first to third anode electrodes AND1 to AND3. In
this case, the first anode electrode AND1 may be provided
not to cover the protrusion 161 included in each of the banks
160. That is, the first anode electrode AND1 according to
another embodiment of the present disclosure may be pro-
vided in only a pixel area PA of an organic light emitting
display panel. An organic layer EL may cover a whole top
of the first anode electrode AND1. Particularly, the organic
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layer EL may cover one end and the other end of the first
anode electrode AND1. Accordingly, the one end and the
other end of the anode electrode AND1 are not exposed to
the outside.

[0080] According to another embodiment of the present
disclosure illustrated in FIG. 5, the same effect as another
embodiment of the present disclosure illustrated in FIG. § is
obtained. That is, according to another embodiment of the
present disclosure, a leakage current is more stably pre-
vented from occurring in one end and the other end of the
anode electrode AND.

[0081] Moreover, according to another embodiment of the
present disclosure, a spreadability of an organic light emit-
ting material is enhanced, thereby preventing the pile-up
phenomenon where a thickness of the organic layer EL is
thicker in a boundary surface contacting each of the banks
160 than a center of the pixel area PA.

[0082] Moreover, according to another embodiment of the
present disclosure, a separate mask process is not added.
Also, an anode electrode is prevented from being damaged
by an etching solution which is used in a process of etching
an auxiliary bank, and thus, a device characteristic of an
organic light emitting display device is improved. Also,
according to another embodiment of the present disclosure,
an aperture ratio of a display panel is not reduced in
comparison with the related art where the auxiliary bank is
provided.

[0083] FIG. 6 is a flowchart illustrating a method of
manufacturing an organic light emitting display device
according to an embodiment of the present disclosure. FIGS.
7A to 7D are cross-sectional views illustrating a method of
manufacturing an organic light emitting display device
according to an embodiment of the present disclosure. FIGS.
6 and 7 relate to a method of manufacturing an organic light
emitting display device according to an embodiment of the
present disclosure illustrated in FIG. 3. Thus, like reference
numerals refer to like elements, and repetitive descriptions
of a material and a structure of each element are omitted.
[0084] First, as in FIG. 7A, a TFT T, a passivation layer
PAS, and a planarization layer PAC may be sequentially
formed on a base substrate 110. Subsequently, a plurality of
banks 160 may be formed on the planarization layer PAC.
The banks 160 may be provided in a boundary area BA of
apixel area PA on the base substrate 110. The banks 160 may
be formed through a process where an organic light emitting
material having hydrophobicity is coated on the planariza-
tion layer PAC, exposed to light by using a photomask, and
developed. In this case, each of the banks 160 may have a
taper structure, and each of side surfaces 160c of the banks
160 may be inclined. Here, a thickness of each of the banks
160 may be equal to or less than 2 pm, and an inclined angle
of each of the side surfaces 160c may be within a range of
5 degrees to 80 degrees. (S101 of FIG. 6)

[0085] Second, as in FIG. 7B, an anode electrode AND
may be formed between adjacent banks 160. The anode
electrode AND may be formed in the pixel area PA on the
base substrate 110. The anode electrode AND may be
formed on the planarization layer PAC exposed between the
adjacent banks 160. The anode electrode AND may be
provided to cover a portion of each of the side surfaces 160¢
of the banks 160. In this case, the anode electrode AND may
extend to cover a protrusion 161 provided in a lower end of
each of the banks 160. The anode electrode AND may be
formed by using a sputtering process. (S102 of FIG. 6)
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[0086] Third, as in FIG. 7C, an organic light emitting
material have a solution state may be dripped on the anode
electrode AND, and by drying the organic light emitting
material, an organic layer EL may be formed. The organic
layer EL, may be formed by a wet etching process using an
inkjet printing process and/or the like. In an embodiment of
the present disclosure, the organic layer EL. may be formed
to cover a whole top of the anode electrode AND. Therefore,
one end and the other end of the anode electrode AND may
not be exposed to the outside. (5103 of FIG. 6)

[0087] Finally, as in FIG. 7D, a cathode electrode CAT
may be formed to cover a top of each of the organic layer EL
and the banks 160, and an encapsulation layer 180 may be
formed on the cathode electrode CAT. The cathode electrode
CAT may use, for example, a metal material such as Ag, Ti,
Al, Mo, or an alloy of Ag and Mg, but is not limited thereto.
(S104 of FIG. 6)

[0088] As described above, in an embodiment of the
present disclosure, the anode electrode AND may be pro-
vided between adjacent banks 160 to cover the side surfaces
160c of the banks 160, and the organic layer EL. may cover
the whole top of the anode electrode AND. Accordingly, the
pile-up phenomenon is prevented without a separate mask
process being added.

[0089] As described above, according to the embodiments
of the present disclosure, the anode electrode may be pro-
vided between adjacent banks to cover side surfaces of the
banks, and the organic layer may cover a whole top of the
anode electrode. Accordingly, a spreadability of an organic
light emitting material is enhanced, thereby preventing the
pile-up phenomenon where a thickness of the organic layer
is thicker in a boundary surface contacting a bank than a
center of a pixel area.

[0090] Moreover, according to the embodiments of the
present disclosure, since an auxiliary bank is not provided,
a mask process is not added in comparison with the related
art where the auxiliary bank is provided. Also, a damage of
the anode electrode caused by an etching solution applied to
a process of etching the auxiliary bank is prevented, and an
aperture ratio of the display panel is not reduced and is
improved. Accordingly, a device characteristic of the display
device is improved.

[0091] Moreover, according to the embodiments of the
present disclosure, the banks may be first provided on the
planarization layer, and the anode electrode may be provided
between the banks, thereby preventing a bank residual
material from remaining on the anode electrode. Accord-
ingly, a defective image quality of the organic light emitting
display device is improved.

[0092] Moreover, according to the embodiments of the
present disclosure, since the organic layer is provided to
cover a whole top of the anode electrode, one end and the
other end of the anode electrode are not exposed to the
outside. Accordingly, a leakage current does not occur in the
one end and the other end of the anode electrode.

[0093] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present disclosure without departing from the spirit or scope
of the disclosures. Thus, it is intended that the present
disclosure covers the modifications and variations of this
disclosure provided they come within the scope of the
appended claims and their equivalents.
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What is claimed is:

1. An organic light emitting display device, comprising:

a plurality of banks in a boundary portion of a pixel area

on a base substrate;

an anode electrode in a pixel area on the base substrate;

an organic layer on the anode electrode; and

a cathode electrode on the organic layer and the plurality

of banks,

wherein the anode electrode is provided between the

plurality of banks and covers a side surface of each of
the plurality of banks adjacent to the anode electrode.

2. The organic light emitting display device of claim 1,
wherein each of the plurality of banks has a taper structure
where a length of a lower surface is longer than a length of
an upper surface and a side surface connecting the lower
surface to the upper surface is inclined.

3. The organic light emitting display device of claim 2,
wherein the anode electrode is not provided on the upper
surface of each of the plurality of banks.

4. The organic light emitting display device of claim 1,
wherein the organic layer covers a whole top of the anode
electrode.

5. The organic light emitting display device of claim 4,
wherein the organic layer covers one end and another end of
the anode electrode.

6. The organic light emitting display device of claim 1,
wherein

the plurality of banks each comprises a protrusion pro-

truding in a direction from a side surface contacting the
lower surface of each bank to the pixel area, and

the anode electrode covers the protrusion.

7. The organic light emitting display device of claim 1,
wherein the plurality of banks each comprise a material
having hydrophobicity.

8. The organic light emitting display device of claim 6,
wherein

the anode electrode comprises:

a first anode electrode provided between the plurality of

banks; and

second and third anode electrodes disposed with the first

anode electrode therebetween and spaced apart from
the first anode electrode by a certain distance, and
the first anode electrode covers the protrusion, and the
second and third anode electrodes are respectively
provided on the side surfaces of the plurality of banks.

9. The organic light emitting display device of claim 6,
wherein

the anode electrode comprises:

a first anode electrode provided between the plurality of

banks; and
second and third anode electrodes disposed with the first
anode electrode therebetween and spaced apart from
the first anode electrode by a certain distance, and

the first anode electrode is provided not to cover the
protrusion, and the second and third anode electrodes
are respectively provided on the side surfaces of the
plurality of banks.

10. The organic light emitting display device of claim 9,
wherein the organic layer covers a whole top of each of the
first to third anode electrodes.

11. The organic light emitting display device of claim 8,
wherein the organic layer covers a whole top of each of the
first to third anode electrodes.
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12. A method of manufacturing an organic light emitting
display device, the method comprising:
forming a plurality of banks in a boundary portion of a
pixel area on a base substrate;
forming an anode electrode in a pixel area on the base
substrate;
forming an organic layer by dripping and drying an
organic light emitting material on the anode electrode;
and
forming a cathode electrode on the organic layer and the
plurality of banks,
wherein the anode electrode is provided between the
plurality of banks and covers a side surface of each of
the plurality of banks adjacent to the anode electrode.
13. The method of claim 12, wherein each of the plurality
of banks has a taper structure where a length of a lower
surface is longer than a length of an upper surface and a side
surface connecting the lower surface to the upper surface is
inclined.
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