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ORGANIC LIGHT EMITTING DISPLAY
PANEL AND METHOD OF
MANUFACTURING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority from and the benefit
under 35 U.S.C. §119(a) of Korean Patent Application No.
10-2014-0117986, filed on Sep. 4, 2014, which is hereby
incorporated by reference for all purposes as if fully set forth
herein.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to an organic light
emitting display panel and a method of manufacturing the
same.

[0004] 2. Description of the Prior Art

[0005] Liquid Crystal Display (LCD) devices, which are
lightweight and consume a small amount of power, have been
commonly utilized in the fields of flat panel display devices.
However, the LCD device is a non-emissive device which
does not generate light by itself, and has drawbacks in asso-
ciation with brightness, contrast ratio, viewing angle,
enlargement, and the like.

[0006] Accordingly, a new flat panel display device that
may overcome the drawbacks of the LCD device has been
actively researched. An organic light emitting display device,
as one of the new flat panel display devices, is a light emitting
device that generates light by itself and thus, has excellent
brightness, viewing angle, and contrast ratio properties, in
comparison with the existing LCD device. Also, the organic
light emitting display device does not need a backlight, and
thus, the organic light emitting display device may be
designed to be lightweight and thin and is advantageous from
the perspective of power consumption.

[0007] An organic light emitting display panel of the
organic light emitting display device displays an image using
light emitted from an organic light emitting device connected
to a thin film transistor of each pixel area. The light emitting
device forms an organic light emitting layer that is formed of
organic matter, between an anode and a cathode, and corre-
sponds to a device that generates light by applying an electric
field, is driven with a low voltage, consumes a relatively small
amount of power, is lightweight, and is manufactured on the
top of a flexible substrate.

[0008] According to a necessity of an enlargement of the
organic light emitting display device, a solution process is
being actively developed. Drawbacks in association with vis-
ibility characteristic degradation such as luminance degrada-
tion and stain occurrence, and also a reduction in lifespan may
occur.

SUMMARY OF THE INVENTION

[0009] An aspect of the present invention is to provide an
organic light emitting display device and a method of manu-
facturing the same capable of preventing visibility character-
istic degradation such as luminance degradation and stain
occurrence, and also preventing a reduction in lifespan.

[0010] In accordance with an aspect of the present inven-
tion, an organic light emitting display panel may include a
planarization layer positioned on a substrate including a plu-
rality of pixels, and including a first opening portion formed
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in anon-emission area of the pixel, a first electrode formed on
a portion exposed through the first opening portion and the
planarization layer, a bank including a portion overlapping an
edge of the first electrode, and exposing a portion correspond-
ing to an emission area of the pixel in the first electrode, an
organic layer formed on the portion corresponding to the
emission area of the pixel in the first electrode, and a second
electrode formed on the bank and the organic layer.

[0011] Here, thebank may include afirst bank that insulates
the first electrode and the second electrode in a non-emission
area of the pixel, and a second bank including a second
opening portion corresponding to the first opening portion in
the non-emission area of the pixel.

[0012] In accordance with another aspect of the present
invention, a method of manufacturing an organic light emit-
ting display panel may include forming a planarization layer
including a first opening portion formed in a non-emission
area of a pixel, on a substrate, depositing a first electrode on
the planarization layer and a portion exposed through the first
opening portion, depositing an inorganic material on the first
electrode to form a first bank, spreading a photocurable
organic material which is hydrophobic on the first bank,
exposing and developing through a mask to expose a portion
corresponding to an emission area of the pixel in the first
electrode and forming a second bank including a second
opening portion corresponding to the first opening portion in
the non-emission area of the pixel, printing an organic layer
on the portion corresponding to the emission area of the pixel
in the first electrode, and depositing a second electrode on the
organic layer, the first bank and the second bank.

[0013] The present invention can prevent visibility charac-
teristic degradation such as luminance degradation and stain
occurrence and prevent a reduction in lifespan.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] The above and other objects, features and advan-
tages of the present invention will be more apparent from the
following detailed description taken in conjunction with the
accompanying drawings, in which:

[0015] FIG. 1isasystem construction diagram related to an
organic light emitting display device to which embodiments
are applied;

[0016] FIGS.2A and 2B are views illustrating examples of
a part of a manufacturing process of a general organic light
emitting display panel;

[0017] FIG. 3isagraphillustrating a light transmittance for
a height of a bank of an organic light emitting display panel
according to embodiments;

[0018] FIG. 4 is a schematic cross-sectional view of an
organic light emitting display panel according to an embodi-
ment;

[0019] FIG. 5 is a schematic cross-sectional view of an
organic light emitting display panel according to another
embodiment;

[0020] FIG. 6 is an enlarged cross-sectional view illustrat-
ing an area A of FIGS. 4 and 5;

[0021] FIG. 7 illustrates an example of a part among pro-
cesses forming a bank of an organic light emitting display
panel according to still another embodiment;

[0022] FIGS. 8A to 8F are views illustrating a method of
manufacturing an organic light emitting display panel
according to still another embodiment; and
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[0023] FIGS. 9A to 9D are views illustrating a method of
manufacturing an organic light emitting display panel
according to still another embodiment.

DETAILED DESCRIPTION OF THE
EXEMPLARY EMBODIMENTS

[0024] Hereinafter, exemplary embodiments of the present
invention will be described with reference to the accompany-
ing drawings. In the following description, the same elements
will be designated by the same reference numerals although
they are shown in different drawings. Further, in the following
description of embodiments of the present invention, a
detailed description of known functions and configurations
incorporated herein will be omitted when it may make the
subject matter of the present invention rather unclear.

[0025] Inaddition, terms, such as first, second, A, B, (a), (b)
or the like may be used herein when describing components
of the present invention. These terms are merely used to
distinguish one structural element from other structural ele-
ments, and a property, an order, a sequence and the like of a
corresponding structural element are not limited by the term.
Itshouldbe noted that if it is described in the specification that
one component is “connected,” “coupled” or “joined” to
another component, a third component may be “connected,”
“coupled,” and “joined” between the first and second compo-
nents, although the first component may be directly con-
nected, coupled or joined to the second component. Likewise,
when it is described that a certain element is formed “on” or
“under” another element, it should be understood that the
certain element may be formed either directly or indirectly
via a still another element on or under another element.
[0026] FIG.1isasystem construction diagram related to an
organic light emitting display device to which embodiments
are applied.

[0027] Referring to FIG. 1, an organic light emitting dis-
play device 100 includes an organic light emitting display
panel panel 140, a data driving unit 120, a gate driving unit
130, a timing controller 110, and the like.

[0028] The timing controller 110 outputs a data control
signal DCS for controlling the data driving unit 120 and a gate
control signal GCS for controlling the gate driving unit 130,
based on an external timing signal such as horizontal and
vertical synchronous signals Vsync and Hsync, image data
Data and clock signal CLK input from a host system. Also, the
timing controller 110 may convert the image data Data input
from the host system into a data signal format that is used in
the data driving unit 120 and provide the converted image
data Data' to the data driving unit 120.

[0029] The data driving unit 120 converts the image data
Data' into a data signal (e.g., analog pixel signal or data
voltage), which is a voltage value corresponding to a gray
scale value to output the converted data signal to data lines
D1, D2, ..., and Dm, in response to the data control signal
DCS and the converted image data Data' input from the tim-
ing controller 110.

[0030] The gate driving unit 130 sequentially supplies a
scan signal (i.e., gate pulse, scan pulse, or gate on signal) to
gatelines G1,G2, . . ., and GLn in response to the gate control
signal GCS input from the timing controller 110.

[0031] Meanwhile, each pixel area P on the organic light
emitting display panel 140 may be formed in an area defined
by the data lines D1, D2, . . . , and Dm and the gate lines G1,
G2, ..., and Gn and may be disposed in a matrix form. Each
pixel area P may correspond to at least one organic light
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emitting device including an anode which is a first electrode,
a cathode which is a second electrode, and an organic layer.
[0032] In each pixel area P, the gate lines G1, G2, . .., and
Gn the data lines D1, D2, . . ., and Dm and a high electric
potential voltage line for providing a high electronic potential
voltage are formed. In addition, in each pixel area P, a switch-
ing transistor is formed between the gate lines G1, G2, . . .,
and Gn the data lines D1, D2, . . ., and Dm, and a driving
transistor is formed between an organic light emitting diode
which includes an anode, a cathode and an organic light
emitting layer, a source electrode (or a drain electrode) of the
switching transistor and the high electric potential voltage
line.

[0033] Meanwhile, in a bank (not shown) in each pixel P, an
opening portion (not shown) is formed in a non-emission
area. When a step difference portion such as a contact hole
exists on a lower layer of the bank (not shown), the opening
portion (not shown) is formed in correspondence to a position
of the step difference portion such as the contact hole.
[0034] The opening portion (not shown) of the bank (not
shown) described above has an effect of uniformly hardening
all portions of the bank (not shown), in an exposure process of
amanufacturing process of the bank formed of a photocurable
material.

[0035] Hereinafter, this will be described in more detail
with reference to drawings.

[0036] FIGS.2A and 2B are views illustrating examples of
a part of a manufacturing process of a general organic light
emitting display panel. FIG. 3 is a graph illustrating light
transmittance for a height of a bank of an organic light emit-
ting display panel according to embodiments.

[0037] Referring to FIGS. 2A and 2B, the general organic
light emitting display panel 140 may include a buffer layer
204 formed on a substrate 202, and a transistor formed on the
buffer layer 204 and including a gate electrode 206, a semi-
conductor layer 210 and source/drain electrodes 212. A gate
insulating film 208 insulating the gate electrode 206 and the
semiconductor layer 210 is formed between the gate elec-
trode 206 and the source/drain electrodes 212. A planariza-
tion layer 214 is formed on the source/drain electrodes 212. In
addition, a first electrode 220 electrically connected to the
source/drain electrodes 212 through a first opening portion
CH1 may be formed on the planarization layer 214.

[0038] A bank 240 having a portion overlapping an edge of
the first electrode 220 and exposing a portion (i.e., area cor-
responding to an emission area of the pixel P) of the first
electrode 220 may be formed on the first electrode 220.
[0039] Thebank 240 may be formed of an organic material.
For example, the bank 240 may be formed of at least one
selected from a group including polystylene, polymethyl-
metaacrylate (PMMA), polyacrylonitrile (PAN), polyamide,
polyimide, polyaryether, heterocyclic polymer, fluorine
series high molecule, epoxy resin, benzocyclobutene series
resin, siloxane series resin, silane resin and acrylic resin, and
a combination thereof.

[0040] However, in a manufacturing process of the general
organic light emitting display panel 140, a problem may
occur in a process of forming the bank 240.

[0041] Specifically, as shown in FIG. 2A, after spreading a
bank forming material 240" on a first electrode 220, an expo-
sure process 1s performed. Here, the exposure process may
use a mask 250 including a transmitting portion 252 and a
blocking portion 254.
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[0042] 1Inthe present specification, the bank forming mate-
rial 240" means a photocurable organic material 240" which is
hydrophobic, and may be referred to as a hydrophobic mate-
rial 240" or a photocurable organic material 240'.

[0043] In the case of the bank 240 of the organic light
emitting display panel 140 shown in FIGS. 2A and 2B, as an
example, a negative type wherein a portion on which light is
emitted is remained on the organic light emitting display
panel 140 is illustrated. That is, the bank 240 is formed of a
photocurable material of which molecules are linked therein
and hardened when the bank forming material 240 is
exposed.

[0044] Therefore, when light is emitted through the trans-
mitting portion 252 of the mask 250, the bank forming mate-
rial 240' may be hardened by a photocure reaction. At this
time, when a step difference such as a first opening portion
CH1 in the bank forming material 240" exists, since a ratio of
reached light may be different according to a thickness, non-
hardened area may occur.

[0045] For example, as shown in FIG. 2A, in the case of the
first opening portion CH1, the thickness of the bank forming
material 240" may be thicker compared to other areas, and the
light may not reach to an area adjacent to the first electrode
220 in the first opening portion CHI1. Thus, such an area may
be the non-hardened area.

[0046] Meanwhile, after an exposure process of the bank
forming material 240', a development process of the bank 240
is performed. In the development process, the bank forming
material 240" ofan area corresponding to the blocking portion
254 is eliminated.

[0047] Insuchadevelopment process, when the bank form-
ing material 240" of the portion which is not hardened by the
light contacts a developing solution, a gas or fume occurs, and
thus the bank 240 may be inflated. That is, in the above-
mentioned first opening portion 240, the bank forming mate-
rial 240" in the non-hardened area contacts the developing
solution, and thus a first defect area F1 may be formed.
[0048] When the first defect area F1 occurs, layers formed
on the bank 240 are formed in correspondence to a shape ofa
surface of the bank 240. This may degrade visibility charac-
teristics of the organic light emitting display panel 140, cause
a faulty contact condition, and reduce the life of a device.
[0049] Inaddition, when an exposure process is excessively
performed so as to eliminate the non-hardened area, the bank
forming material 240' may remain in an area corresponding to
the blocking portion 254 of the mask 250.

[0050] Specifically, when exposure is excessively per-
formed, an amount of light of a slanted path increases, and
thus an interference exposure phenomenon may occur. That
is, as shown in a second defect area F2 of FIG. 2B, in the area
corresponding to the blocking portion 254, a photo cure reac-
tion occurs, and thus the bank forming material 240’ may be
spreaded on the first electrode 220.

[0051] In this case, an opening ratio may be reduced, vis-
ibility characteristic degradation such as a stain and lumi-
nance degradation may occur, and lifespan of the device may
be reduced.

[0052] Referring to FIG. 3, FIG. 3 shows a transmittance
according to a thickness of a bank 240 formed of an organic
material. When the thickness is 5 um, the light transmittance
is only 9.7%. Therefore, the thickness of the bank forming
material 240" is different, a ratio of the reached light becomes
different, and thus above-mentioned problems occur.
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[0053] Hereinafter, an organic light emitting display panel
140 in which such problems are enhanced will be described.
[0054] An organic light emitting display panel 140
described below is only an example, the present invention is
not limited thereto, and may be formed in various structures
and forms.

[0055] FIG. 4 is a schematic cross-sectional view of an
organic light emitting display panel according to an embodi-
ment.

[0056] Referring to FIG. 4, an organic light emitting dis-
play panel 140 may include a planarization layer 214 posi-
tioned on a substrate 202 including a plurality of pixels P and
including a first opening portion CH1 formed in a non-emis-
sion area NEA of the pixel, a first electrode 220 formed on a
portion exposed through the first opening portion CH1 and
the planarization layer, banks 230 and 240 including a portion
overlapping an edge of the first electrode 220 and exposing a
portion corresponding to an emission area EA ofthe pixel P in
the first electrode 220, an organic layer 242 formed on the
portion corresponding to the emission area EA of the pixel P
on the first electrode 220, and a second electrode 244 formed
on the banks 230 and 240 and the organic layer 242.

[0057] Here, thebanks 230 and 240 may includea first bank
230 that insulates the first electrode 220 and the second elec-
trode 244 in the non-emission area NEA of the pixel P, and a
second bank 240 including a second opening portion CH2
corresponding to the first opening portion CH1 in the non-
emission area NEA of the pixel P.

[0058] The emission area EA of the pixel P means an area
on the exposed first electrode 220, and the non-emission area
NEA corresponds to an area except for the emission area EA.
[0059] Specifically, the organic light emitting display panel
140 may include a buffer layer 204 formed on the substrate
202, and a transistor formed on the buffer layer 204 and
include a gate electrode 206, a semiconductor layer 210 and
source/drain electrodes 212. A gate insulating film 208 insu-
lating the gate electrode 206 and the semiconductor layer 210
is formed between the gate electrode 206 and the source/drain
electrodes 212. A planarization layer 214 is formed on the
source/drain electrodes 212. In addition, a first electrode 220
electrically connected to the source/drain electrodes 212
through the first opening portion CH1 may be formed on the
planatization layer 214.

[0060] The substrate 202 may be a plastic substrate includ-
ing polyethylene terephthalate (PET), polyethylene naphtha-
late (PEN), and polyimide, as well as a glass substrate.

[0061] The buffer layer 204 for blocking an infiltration of
impurities may be formed on the substrate 202. The buffer
layer 204 may be formed as a single layer or multiple layers
including, for example, silicon nitride (SiNx) or silicon oxide
(510x).

[0062] The gate electrode 206 transfers a gate signal to the
transistor. The gate electrode 206 may be formed as a single
layer or multiple layers including a metal or an alloy having at
least one of Al, Pt, Pd, Ag, Mg, Au, Ni, Nd, Ir. Cr, Li, Ca, Mo,
Ti, W and Cu. In addition, the source/drain electrodes 212
electrically connected to the semiconductor layer 210 may be
formed of high melting point metal such as chrome (Cr) or
tantalum (Ta), but is not limited thereto.

[0063] Meanwhile, the semiconductor layer 210 may
include metal oxide, for example, may include any of Indium
Galium Zinc Oxide (IGZ0), Zinc Tin Oxide (ZTO) and Zinc
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Indium Oxide (Z10), but is not limited thereto. The semicon-
ductor layer 210 may be formed of amorphous silicon (a-S1)
or polysilicon.

[0064] The gate insulating film 208 may be formed of an
inorganic insulation material such as SiO,, SiN,, SiON,
Al,0s, Ti0,, Ta,0s, HO,, Zr0,, BST and PZT or may be
formed of an organic insulation material including benzocy-
clobutene (BCB) and acryl series resin or a combination
thereof.

[0065] The transistor including the gate electrode 206, the
semiconductor layer 210 and the source/drain electrodes 212
is illustrated in a bottom gate type as an example, but the
present invention is not limited thereto. That s, the transistor
may be formed in a top gate type.

[0066] The organic light emitting display panel 140 may
include other insulating films in addition to the above-men-
tioned gate insulating film 208.

[0067] Meanwhile, the planarization layer 214 may be
formed of, for example, at least one of silicon oxynitride
(SiON), silicon nitride (SiNx), silicon oxide (SiOx), and alu-
minum oxide (AlOx) as a hydrogen containing inorganic film
with a hydrophobic characteristic, considering a mechanical
strength, a water vapor resistance, an ease film formation,
productivity and the like.

[0068] The first electrode 220 formed on the planarization
layer 214 has a relatively high work function value so as to
play a role of an anode (i.e., positive) electrode. The first
electrode 220 may be formed of a transparent conductive
material, for example, may be formed of'a metal oxide such as
ITO or 1ZO, an alloy of a metal and an oxide such as ZnO: Al
or Sn02:Sb, and a conductive high molecule material such as
poly(3-methyl thiophen), Poly(3,4-(Ethylene-1,2-Diauxie
Thiophen) (PEDT), polypyrrole and polyaniline. In addition,
the pixel electrode 220 may be formed of carbon nano tube,
graphene, silver nano wire and the like.

[0069] Inacaseofatopemission, areflection plate made of
a metal material with excellent reflection efficiency, for
example, aluminum (Al) or silver (Ag), may be further
formed as an auxiliary electrode on upper and lower portions
of the first electrode 220 in order to improve the reflection
efficiency.

[0070] Meanwhile, the banks 230 and 240 may include the
first bank 230 and the second bank 240. In a case of the
organic light emitting display panel 140 according to an
embodiment, the first bank 230 may be formed on the portion
corresponding to the non-emission area NEA of the pixel P,
and the second bank 240 may be formed on the first bank 230.
[0071] Here, the first bank 230 may be formed of an inor-
ganic material, and the second bank 240 may be formed of a
photocurable organic material which is hydrophobic.

[0072] The first bank 230 may insulate the first electrode
220 and the second electrode 244 in an area where the first
opening portion CH1 is formed. This is for preventing an
electrical short when the first electrode 220 and the second
electrode 244 meet.

[0073] In addition, the first bank 230 may be formed by
depositing and etching an inorganic material.

[0074] Meanwhile, the second bank 240 is a partition wall
defining the emission area EA of the pixel P, may be formed
of an organic material which is hydrophobic, and may be a
photocurable material proper in a process of a negative type.
For example, the second bank 240 may be formed of photo
acryl resin or polyimide series material.
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[0075] Thesecond bank 240 is hydrophobic. Therefore, the
second bank 240 may enable the organic layer 242 formed by
asolution process to be uniformly spread in the emission area
EA and enable the organic layer 242 not to overflow into the
non-emission area NEA.

[0076] The second bank 240 may be formed of a material
that is hydrophobic. Alternatively, a material which is hydro-
phobic may be formed on the second bank 240. This will be
described with reference to FIGS. 7A to 7C.

[0077] In addition, the second bank 240 may be formed of
a photocurable material of which molecules are linked by an
exposure, and may include a second opening portion CH2
corresponding to the first opening portion CHI of the pla-
narization layer 214 in the non-emission arca NEA.

[0078] Thefirst opening portion CH1 may be a structure for
connecting the first electrode 220 with the source/drain elec-
trodes 212 of the transistor, but the present invention is not
limited thereto, and may mean other portions where a step
difference is formed in the non-emission area NEA.

[0079] The second opening portion CH2 prevents an occur-
rence of an area which is not hardened by light according to a
thickness, in a manufacturing process of the banks 230 and
240, which includes an exposure process and a development
process. That is, the second opening portion CH2 is formed
even in the second bank 240 positioned on the planarization
layer 214, in correspondence to an area where a step differ-
ence exists in the planarization layer 214, and thus a thickness
of the second bank 240 may be uniform. Therefore, a visibil-
ity characteristic degradation and a lifetime reduction accord-
ing to the occurrence of the non-hardened area can be pre-
vented.

[0080] Meanwhile, on the first electrode 220, the organic
layer 242 may be formed in the emission area EA defined by
the first bank 230 and the second bank 240. The organic layer
242 may be formed as a multi-layer structure including at
least one layer, and at least one layer in the organic layer 242
may be formed by a solution process.

[0081] In the organic layer 242, a Hole Injection Layer
(HIL), aHole Transfer Layer (HTL), an Emitting Layer (EL),
an Electron Transfer Layer (ETL), an Electron Injection
Layer (EIL), and the like may be sequentially laminated so
thatahole and an electron are smoothly transferred to form an
exciton.

[0082] The organic layer 242 may be formed by a solution
process, and for example, may be formed by an inkjet printing
process. The organic layer 242 may be formed of a high
molecule material suitable for the solution process, but is not
limited thereto.

[0083] The organic layer 242 in each pixel P of the organic
light emitting display panel 140 may be formed by, for
example, an RGB scheme which emits red, green and blue,
but is not limited thereto.

[0084] In addition, in the organic layer 242, for example,
the HIL, the HTL and the EL may be formed by the solution
process, and the ETL and EIL may be formed by a deposition
process.

[0085] An ink may include a solvent and a solid matter
remained after the solvent is dried, and may have hydrophi-
licity. In contrast, since the second bank 240 is hydrophobic,
the ink may not spread to the non-emission area NEA.
[0086] Meanwhile, in a case of the organic layer 242
formed by the solution process, a thickness of a central area
surrounded by the banks 230 and 240 may be thicker than a
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thickness of an edge area adjacent to the banks 230 and 240.
Therefore, a stain in which an area adjacent to the banks 230
and 240 is dark may occur.

[0087] However, an organic material is collected to the
central area of the emission area EA of the pixel P by the first
bank 230 positioned at a lower layer compared to the second
bank 240, and thus the thickness of the organic layer 242 in
the area adjacent to the banks 230 and 240 may be reduced.

[0088] Meanwhile, a second electrode 244 may be formed
on the banks 230 and 240 and the organic layer 242. The
second electrode 244 may be a cathode (i.e., negative) elec-
trode, and may be formed of a material of which a work
function is relatively low. In a case of the bottom emission
scheme, for example, the second electrode 244 may be a
metal having a high reflectance, and may be a monolayer or
multiple layers of an alloy in which a first metal, for example,
silver (Ag), and a second metal, for example, magnesium, are
mixed in a predetermined proportion.

[0089] The protection layer 246 may be formed of a metal
thin film, may be a structure using a frit, but is not limited
thereto, and may be formed by various schemes.

[0090] Hereinafter, descriptions in association with ele-
ment the same as the elements of the above-mentioned
organic light emitting display panel 140 will be omitted.

[0091] FIG. 5 is a schematic cross-sectional view of an
organic light emitting display panel according to another
embodiment.

[0092] Referring to FIG. 5, the organic light emitting dis-
play panel 140 may include a planarization layer 214 formed
on a transistor and including a first opening portion CH1
formed in the non-emission area NEA, and a first electrode
220 electrically connected to source/drain electrodes 212 of
the transistor through the first opening portion CHI. In addi-
tion, the organic light emitting display panel 140 may include
a second bank 240 including a second opening portion CH2
overlapping and corresponding to the first opening portion
CH1 in the non-emission area NEA, and a first bank 230
formed in a portion exposed by the first opening portion CH1
and the second opening portion CH2.

[0093] As described above, a position of the first opening
portion CH1 is only an example for convenience of descrip-
tion, the first opening portion CH1 may be formed in other
areas of the non-emission area NEA of the organic light
emitting display panel 140. The second opening portion CH2
is formed in correspondence to the position of the first open-
ing portion CHI.

[0094] Here, the first bank 230 may be formed of a thermo-
setting organic material, and the second bank 240 may be
formed of a photocurable organic material which is hydro-
phobic. In addition, the first bank 230 may be formed by a
solution process.

[0095] The first bank 230 insulates between the first elec-
trode 220 and the second electrode 244 in an area where the
first opening portion CH1 and the second opening portion
CH2 are formed. The thickness of the first bank 230 is not
limited to the thickness shown in FIG. 5, and the first bank 230
may be variously formed.

[0096] In addition, the first bank 230 may be formed by a
solution process, for example, an inkjet printing, but is not
limited thereto. Therefore, in a case of the organic light emit-
ting display panel 140 according to the another embodiment,
since a deposition process and an etching process of an inor-
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ganic material layer are removed, a process time can be
reduced and a costaccording to a use of an inorganic material
layer can be reduced.

[0097] Thefirst bank 230 may be formed of a thermosetting
organic material, but is not limited thereto. Thus, character-
istics such as a heat resistance, a solvent resistance, a chemi-
cal resistance, a mechanical property and an electrical insu-
lation can be improved. Especially, the first bank 230 formed
of the thermosetting organic material effectively insulates
between the first electrode 220 and the second electrode 244.
[0098] Meanwhile, the second bank 240 is formed of a
photocurable organic material which is hydrophobic. Alter-
natively, a hydrophobic process is performed on the second
bank 240. Therefore, the second bank 240 may play a role of
a partition wall which prevents an overflow of an organic
solution (e.g., material forming the organic layer 242) having
hydrophilicity into an non-emission area.

[0099] Ifthe first bank 230 only insulates the first electrode
220 and the second electrode 244, the first bank 230 is not
limited to an embodiment shown in FIGS. 4 and 5, and may be
variously formed.

[0100] Inaddition, if the second bank 240 only plays a role
of the partition wall which is hydrophobic, the second bank
240 may be formed in various forms and may be formed of
various materials.

[0101] FIG. 6 is an enlarged cross-sectional view illustrat-
ing an area A of FIGS. 4 and 5.

[0102] FIG. 6 illustrates the area A of the second bank 240
in the organic light emitting display panel 140 shown in FIG.
5. The area A means the second bank 240 in a case wherein a
hydrophobic process is performed on the second bank 240.
[0103] Referring to FIG. 6, a hydrophobic material 240a
may be linked and positioned on the second bank 240. The
upper portion of the second bank 240, in which the hydro-
phobic process is performed may prevent a spreadability of an
organic solution to the non-emission area NEA when the
organic solution which is hydrophilic is printed.

[0104] The hydrophobic process will be described below.
[0105] FIG. 7illustrates views of an example of a part of the
process for forming a bank of an organic light emitting dis-
play panel according to still another embodiment.

[0106] Referring to FIG. 7, Step A, a bank forming material
240" may be spread on a lower layer, and the bank forming
material 240' may include a hydrophobic material 240a.
[0107] The bank forming material 240' may be, for
example, photo acryl series of resin or polyimide series of
material. A hydrophobic material 240a may be fluorene, but is
not limited thereto.

[0108] The lower layer of the bank forming material 240’
may be, for example, an organic insulating film or an inot-
ganic insulating film, but is not limited thereto.

[0109] When a bake process is performed on the above-
mentioned bank forming material 240" (Step B), the hydro-
phobic material 240a is moved to an upper portion of the bank
forming material 240'. When an exposure process (Step C) is
performed on the bank forming material 240', molecules
forming the bank forming material 240" may be linked by
light and the hydrophobic material 240a may be also linked.
[0110] According to such a process, the hydrophobic pro-
cess may be performed on the second bank 240, and thus the
second bank 240 on which the hydrophobic process is per-
formed may play a role of a partition wall for an organic
solution.
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[0111] Hereinafter, a method of manufacturing an organic
light emitting display panel according to embodiments and an
effect thereof will be described with reference to drawings.
[0112] FIGS. 8A to 8F are views illustrating a method of
manufacturing an organic light emitting display panel
according to still another embodiment.

[0113] Referring to FIGS. 8A to 8F, the method of manu-
facturing the organic light emitting display panel 140 may
include forming a planarization layer 214 including a first
opening portion CH1 formed in a non-emission area of a
pixel, on a substrate 202, depositing a first electrode 220 on
the planarization layer 214 and a portion exposed through the
first opening portion CH1, depositing an inorganic material
on the first electrode 220 to form a first bank 230, spreading a
photocurable organic material 240" which is hydrophobic on
the first bank 230, exposing and developing through a mask to
expose a portion corresponding to an emission area EA of the
pixel P in the first electrode 220 and forming a second bank
240 including a second opening portion CH2 corresponding
to the first opening portion CH1 in the non-emission area
NEA of the pixel P, printing an organic layer 242 on the
portion corresponding to the emission area EA of the pixel P
in the first electrode 220, and depositing a second electrode
244 on the organic layer 242, the first bank 230 and the second
bank 240.

[0114] As shown in FIG. 8A, the planarization layer 214
including the first opening portion CH1 is formed and the first
electrode 220 is deposited on the planarization layer 214. The
planarization layer 214 may be formed by a Chemical Vapor
Deposition (CVD) process or a Physical Vapor Deposition
(PVD) process. In addition, the first opening portion CH1
may be formed by a photolithography process using a light
mask.

[0115] The first electrode 220 may be also deposited by a
CVD ora PVD, and may be patterned through a photolithog-
raphy process.

[0116] FIG. 8B illustrates forming the first bank 230
formed of an inorganic material. The first bank 230 may be
deposited by a CVD or a PVD, and may be patterned through
a photolithography process. The first bank 230 insulates the
first electrode 220 and the second bank in an area where the
first opening portion CH1 is formed to prevent an electrical
short.

[0117] In addition, the first bank 230 may prevent a phe-
nomenon in which a thickness of the organic layer 242
becomes thicker, in an area adjacent to the banks 230 and 240,
by enabling an organic layer material to be collected to a
central area of the emission area EA of the pixel P.

[0118] Next, as shown in FIG. 8C, a photocurable organic
material 240" which is hydrophobic is spread on the first bank
230.

[0119] The photocurable organic material 240" which is
hydrophobic may be any of, for example, styrene, methyl
mathacrylate, polytetrafluoroethylene, or a combination
thereof. Alternatively, as described above, the hydrophobic
process may be performed on the first bank 230. The photo-
curable organic material 240" which is hydrophobic may be
referred to as the bank forming material 240'.

[0120] Next, referring to FIG. 8D, the exposure process and
the development process are performed through the mask
250, the portion corresponding to the emission area EA of the
pixel P in the first electrode 220 is exposed, and the second
bank 240 in which the second opening portion CH2 is formed
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corresponding to the first opening portion CHI in the non-
emission area NEA of the pixel P is formed.

[0121] In FIG. 8D, a negative type in which a portion
receiving light remains after the development in the photo-
curable organic material 240" is illustrated as an example. In
addition, the mask 250 may include a transmitting portion
252 in which light transmits and a blocking portion 254 in
which the light is blocked.

[0122] The second bank 240 is formed of a hydrophobic
material. Alternatively, a hydrophobic process is performed
on the second bank 240. Thus, the second bank 240 may play
a role of a partition wall for an organic solution which is
hydrophilic.

[0123] Meanwhile, the second opening portion CH2 is
formed in correspondence to the first opening portion CH1,
and has an effect of uniformly maintaining a thickness of the
second bank 240. That is, the second opening portion CH2
prevents an occurrence of a non-hardened area with respect to
a photocuring reaction, and thus prevents a visibility charac-
teristic degradation and a lifetime reduction.

[0124] FIG. 8E illustrates a forming process of the organic
layer 242. A scheme shown in FIG. 8 is an inkjet printing,
this is illustrated as an example for convenience of descrip-
tion, and the present invention is not limited thereto.

[0125] An organic solution 242" including a solvent and a
solid matter is droped from an inkjet head 260 and spread to
the banks 230 and 240, is dried by heat, and thus the organic
layer 242 is formed. At this time, the first bank 230 may
enable the organic layer 242 to be dried in a uniform thick-
ness.

[0126] Next, the second electrode 244 is deposited, a pro-
tection layer 246 is formed, and thus the organic light emitting
display panel 140 shown in FIG. 8F may be manufactured.
[0127] FIGS. 9A to 9D are views illustrating a method of
manufacturing an organic light emitting display panel
according to still another embodiment.

[0128] Referring to FIGS. 9A to 9D, forming a planariza-
tion layer 214 including a first opening portion CH1 formed in
a non-emission area NEA of a pixel P, on a substrate 202,
depositing a first electrode 220 on the planarization layer 214
and a portion exposed through the first opening portion CH1,
spreading a photocurable organic material which is hydro-
phobic on the first electrode 220, exposing and developing
through a mask 250 to expose a portion corresponding to an
emission area EA of the pixel P in the first electrode 220 and
forming a second bank 240 including a second opening por-
tion CH2 corresponding to the first opening portion CHI1 in
the non-emission area NEA of the pixel P, printing an organic
layer 242 on the portion corresponding to the emission area
EA ofthe pixel P in the first electrode 220, printing a first bank
230 on a portion exposed through the first opening portion
CH1 and the second opening portion CH2, and depositing a
second electrode 244 on the organic layer 242, the first bank
230 and the second bank 240.

[0129] Here, a sequence of the printing the organic layer
242 on the portion corresponding to the emission area EA of
the pixel P in the first electrode 220, and the printing the first
bank 230 on the portion exposed through the first opening
portion CH1 and the second opening portion CH2 may be
randomly changed.

[0130] Hereinafter, descriptions the same as the descrip-
tions described in association with FIGS. 8A to 8F will be
omitted.
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[0131] Referring to FIG. 9A, the planarization layer 214
including the first opening portion CH1 positioned in the
non-emission area NEA may be formed, the first electrode
220 may be deposited on the planarization layer 214, and the
second bank 240 including the second opening portion CH2
may be formed using the mask 250. Next, an organic solution
242 is dropped on the first electrode 220 of the emission area
EA through an inkjet printing, and the organic solution 242" is
dried.

[0132] Next, as shown in FIGS. 9B and 9C, the first bank
230 may be formed by the inkjet printing. A first bank form-
ing material 230" is dropped through an inkjet head 260, and
the first bank forming material 230" is dried.

[0133] Here, the first bank 230 may be formed of an organic
insulating material, and insulates between the first electrode
220 and the second electrode 244.

[0134] In this case, since a deposition process of the first
bank 230 and a patterning process by an etching are removed,
a process time can be reduced and a manufacturing cost can
be reduced.

[0135] The process of forming the first bank 230 by the
inkjet printing is for convenience of description, the present
invention is not limited thereto, and the first bank 230 may be
formed by various solution processes.

[0136] Next, asshown in FIG. 9D, the second electrode 244
is deposited on a whole surface, a protection layer 246 is
formed, and thus the organic light emitting display panel 140
may be manufactured.

[0137] Hereinafter, an effect of the present invention is
summarized.
[0138] Inan organic light emitting display panel 140 form-

ing an organic layer 242 by a solution process, when banks
230 and 240 formed of a photocurable material are formed,
since a non-hardened area due to a step difference occurs, a
gas and the like are formed, and thus drawbacks in association
with a visibility characteristic degradation such as a lumi-
nance degradation or a stain occurrence and a reduction of a
device lifetime may occur.

[0139] An organic light emitting display panel 140 accord-
ing to the present invention forms a second opening portion
CH2 in correspondence to the first opening portion CH1
formed in a planarization layer 214, and thus prevents an
occurrence of a non-hardened area. In addition, in order to
prevent an electrical short between the first electrode 220 and
the second electrode 244, the first bank 230 is formed, and
thus the first bark 230 may insulate the first electrode 220 and
the second electrode 244.

[0140] The first bank 230 may be formed under the second
bank 240 by a deposition process, or may be formed by a
solution process in an area where the first opening portion
CH1 and the second opening portion CH2 are formed. When
the first bank 230 is formed by a solution process, since a
deposition process and a patterning process are omitted, a
manufacturing cost can be reduced and a process time can be
shorted.

[0141] Although wvarious embodiments have been
described up to now with reference to the accompanying
drawings, the present invention is not limited to them.
[0142] Further, the terms “includes”, “constitutes”, or
“has” mentioned above mean that a corresponding structural
element is included unless they have no reverse meaning.
Accordingly, it should be interpreted that the terms may not
exclude but further include other structural elements. All the
terms that are technical, scientific or otherwise agree with the
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meanings as understood by a person skilled in the art unless
defined to the contrary. Common terms as found in dictionar-
ies should be interpreted in the context of the related technical
writings not too ideally or impractically unless the present
disclosure expressly defines them so.

[0143] Although the embodiments of the present invention
have been described for illustrative purposes, those skilled in
the art will appreciate that various modifications, additions
and substitutions are possible, without departing from the
scope and spirit of the invention. Accordingly, the embodi-
ments disclosed in the present invention are merely to not
limit but describe the technical spirit of the present invention.
Further, the scope of the technical spirit of the present inven-
tion is limited by the embodiments. The scope of the present
invention shall be construed on the basis of the accompanying
claims in such a manner that all of the technical ideas included
within the scope equivalent to the claims belong to the present
invention.

1. An organic light emitting display panel comprising:

a planarization layer positioned on a substrate including a
plurality of pixels, and including a first opening portion
formed in a non-emission area of the pixel;

a first electrode formed on a portion exposed through the
first opening portion and the planarization layer;

a bank including a portion overlapping an edge of the first
electrode, and exposing a portion corresponding to an
emission area of the pixel on the first electrode;

an organic layer formed on the portion corresponding to the
emission area of the pixel on the first electrode; and

a second electrode formed on the bank and the organic
layer,

wherein the bank comprises:

a first bank that insulates the first electrode and the second
electrode in the first opening portion in the non-emission
area of the pixel; and

a second bank defining the emission area and including a
second opening portion corresponding to the first open-
ing portion in the non-emission area of the pixel.

2. The organic light emitting display panel of claim 1,
wherein the organic layer is formed as a multi-layer structure
including at least one layer, and at least one layer in the
organic layer is formed by a solution process.

3. The organic light emitting display panel of claim 1,
wherein the first bank is formed on the portion corresponding
to the non-emission area of the pixel on the first electrode, and
the second bank is formed on the first bank.

4. The organic light emitting display panel of claim 3,
wherein the first bank is formed of an inorganic material, and
the second bank is formed of a photocurable organic material
which is hydrophobic.

5. The organic light emitting display panel of claim 1,
wherein the first bank is formed on a portion exposed through
the first opening portion and the second opening portion.

6. The organic light emitting display panel of claim 5,
wherein the first bank is formed of a thermosetting organic
material, and the second bank is formed of a photocurable
organic material which is hydrophobic.

7. The organic light emitting display panel of claim 5,
wherein the first bank is formed by a solution process.

8. The organic light emitting display panel of claim 1,
further comprising:

a material which is hydrophobic on the second bank.

9. The organic light emitting display panel of claim 1,
further comprising:
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a transistor positioned between the substrate and the pla-
narization layer,

wherein the first electrode is connected to a source elec-
trode or a drain electrode of the transistor through the
first opening portion.

10. A method of manufacturing an organic light emitting

display panel, the method comprising:

forming a planarization layer including a first opening
portion formed in a non-emission area of a pixel, on a
substrate;

depositing a first electrode on the planarization layer and a
portion exposed through the first opening portion;

depositing an inorganic material on the first electrode to
form a first bank;

spreading a photocurable organic material which is hydro-
phobic on the first bank;

exposing and developing through a mask to expose a por-
tion corresponding to an emission area of the pixel on the
first electrode, and forming a second bank defining the
emission area and including a second opening portion
corresponding to the first opening portion in the non-
emission area of the pixel;

printing an organic layer on the portion corresponding to
the emission area of the pixel on the first electrode; and

depositing a second electrode on the organic layer, the first
bank and the second bank
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wherein the first bank insulates the first electrode and the
second electrode in the first opening portion in the non-
emission area of the pixel.

11. A method of manufacturing an organic light emitting

display panel, the method comprising:

forming a planarization layer including a first opening
portion formed in a non-emission area of a pixel, on a
substrate;

depositing a first electrode on the planarization layer and a
portion exposed through the first opening portion;

spreading a photocurable organic material which is hydro-
phobic on the first electrode;

exposing and developing through a mask to expose a por-
tion corresponding to an emission area of the pixel on the
first electrode, and forming a second bank defining the
emission area and including a second opening portion
corresponding to the first opening portion in the non-
emission area of the pixel,

printing an organic layer on the portion corresponding to
the emission area of the pixel on the first electrode;

printing a first bank on a portion exposed through the first
opening portion and the second opening portion; and

depositing a second electrode on the organic layer, the first
bank and the second bank,

wherein the first bank insulates the first electrode and the
second electrode in the first opening portion in the non-
emission area of the pixel.
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