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ORGANIC LIGHT EMITTING DISPLAY
DEVICE

[0001] The present application is a continuation of U.S.
patent application Ser. No. 14/582,683 filed Dec. 24, 2014,
now allowed, which claims priority under 35 U.S.C. §119(a)
of Korean Patent Application No. 10-2014-0126207 filed on
Sep. 22, 2014, both of which are hereby incorporated by
reference in its entirety.

BACKGROUND
[0002] 1. Field of the Disclosure
[0003] The present application relates to an organic light

emitting display (OLED) device. More particularly, the
present application relates to an OLED device adapted to
prevent the generation of a thickness deviation and to a manu-
facturing method thereof.

[0004] 2. Description of the Related Art

[0005] Nowadays, display devices have been rapidly devel-
oped with the advancement of information communication.
Among the display devices, an OLED device using a self-
luminous element does not require a separate backlight unit.
In accordance therewith, the OLED device has features of
being thinner and lower power consumption compared to the
other display devices.

[0006] Ingeneral, anorganic light emitting element used in
the OLED device can include an anode €lectrode, a cathode
electrode and an organic emission layer interposed between
the two electrodes. Such an organic light emitting element
enables generates excitons by recombining holes and elec-
trons from the anode and cathode electrodes into the organic
emission layer. Also, the organic light emitting element emits
light by the excitons transitioning from an excited state to a
stable state.

[0007] The organic emission layer has been mainly formed
using a vapor deposition method. Recently, an ink-jet printing
process is being used to form the organic emission layer on a
large-sized substrate.

[0008] The ink-jet printing process feeds nozzles along a
horizontal direction of sub-pixels and drops a liquefied
organic emission material into each of the sub-pixels through
the nozzles. However, it is difficult to secure enough nozzles
opposite to a single sub-pixel due to the structure of the
OLED device. Due to this, if at least one of the nozzles shows
an abnormity at the formation of the organic emission layer,
thickness deviations of the organic emission layer must be
generated.

[0009] The thickness deviation of the organic emission
layer can cause a stain within a sub-pixel. Moreover, if the
organic emission layer is applied to a high definition OLED
device, the number of nozzles necessary to form the organic
emission layer into each sub-pixel must be reduced more. For
this reason, the thickness deviation of the organic emission
layer must be very sensitive to an abnormal nozzle.

BRIEF SUMMARY

[0010] Accordingly, embodiments of the present applica-
tion are directed to an OLED device that substantially obvi-
ates one or more of problems due to the limitations and
disadvantages of the related art, as well to a method of manu-
facturing the same.

[0011] The embodiments provide a display device and a
manufacturing method thereof which are adapted to prevent
or minimize thickness deviation of an organic emission layer
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by forming additional bank pattern with an opening which
exposes a part of a driving domain within a sub-pixel region.
[0012] Additional features and advantages of the embodi-
ments will be set forth in the description which follows, and in
part will be apparent from the description, or may be learned
by practice of the embodiments. The advantages of the
embodiments will be realized and attained by the structure
particularly pointed out in the written description and claims
hereof as well as the appended drawings.

[0013] An OLED device according to a general aspect of
the present embodiment includes a substrate configured to
include a sub-pixel defined into an emission region and a
driving region. A first bank pattern configured to define the
emission region of the sub-pixel is formed on the substrate. A
second bank pattern configured to include an opening, which
exposes the emission region and a part of the driving region,
is formed on a part of an upper surface of the first bank
pattern. An organic emission layer is formed in the opening.
As such, the occupation area of the organic emission layer
becomes wider. Therefore, the thickness deviation of the
organic emission layer is prevented or minimized.

[0014] Other systems, methods, features and advantages
will be, or will become, apparent to one with skill in the art
upon examination of the following figures and detailed
description. It is intended that all such additional systems,
methods, features and advantages be included within this
description, be within the scope of the present disclosure, and
be protected by the following claims. Nothing in this section
should be taken as a limitation on those claims. Further
aspects and advantages are discussed below in conjunction
with the embodiments. 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

[0015] The accompanying drawings, which are included to
provide a further understanding of the embodiments and are
incorporated herein and constitute a part of this application,
illustrate embodiment(s) of the present disclosure and
together with the description serve to explain the disclosure.
In the drawings:

[0016] FIG. 1is a cross-sectional view showing an OLED
device according to a first embodiment of the present disclo-
sure;

[0017] FIG. 2 is a planar view illustrating formation proce-
dures of an organic emission layer according to a first
embodiment of the present disclosure and a comparable
embodiment;

[0018] FIG. 3 is a cross-sectional view showing an OLED
device according to a second embodiment of the present
disclosure;

[0019] FIG. 4 is a planar view illustrating formation proce-
dures of an organic emission layer according to a second
embodiment of the present disclosure and a comparable
embodiment;

[0020] FIG. 5is a cross-sectional view showing an OLED
device according to a third embodiment of the present disclo-
sure; and

[0021] FIG. 6 is a planar view illustrating formation proce-
dures of an organic emission layer according to a third
embodiment of the present disclosure and a comparable
embodiment.
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DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0022] Reference will now be made in detail to embodi-
ments of the present disclosure, examples of which are illus-
trated in the accompanying drawings. These embodiments
introduced hereinafter are provided as examples in order to
convey the spirit of the invention to the ordinary skilled per-
son in the art. Therefore, the embodiments may be embodied
in a different shape, so are not limited to these embodiments
described here. In the drawings, the size, thickness and so on
of a device can be exaggerated for convenience of explana-
tion. Wherever possible, the same reference numbers will be
used throughout this disclosure including the drawings to
refer to the same or like parts.

[0023] FIG.1 is a cross-sectional view showing an OLED
device according to a first embodiment of the present disclo-
sure. Referring to FIG. 1, the OLED device according to a first
embodiment of the present disclosure includes a substrate
100 provided with a plurality of sub-pixels which is used to
display an image. The sub-pixel can be defined into an emis-
sion region and a driving region prepared to drive the emis-
sion region. The OLED device includes an organic light emit-
ting element formed in the emission region of the sub-pixel
region. Also, the OLED device includes a thin film transistor
Tr and a capacitor Cst which are formed in the driving region
of the sub-pixel region.

[0024] The organic light emitting element includes first
electrode 114. Also, the organic light emitting element
includes a second electrode and an organic emission layer
which are not shown in the drawing. The second electrode is
disposed opposite to the first electrode 114. The organic emis-
sion layer is formed between the first electrode 114 and the
second electrode.

[0025] The thin film transistor Tr includes a semiconductor
layer 104, a gate insulation film 106, a gate electrode 107, a
source electrode 110 and a drain electrode 111 which are
sequentially formed on the substrate 100. The capacitor Cst
includes a capacitor electrode 112 and another semiconductor
layer 105 disposed thereunder.

[0026] In detail, the semiconductor layer 104 of the thin
film transistor Tr and the semiconductor layer 105 of the
capacitor Cst are formed on the substrate 100. The semicon-
ductor layer 104 of the thin film transistor Tr includes a drain
region 101, a channel region 102 and a source region 103.
[0027] The gate insulation film 106 is formed on the sub-
strate 100 in such a manner as to cover the semiconductor
layers 104 and 105. The gate electrode 107 is formed on the
gate insulation film 106 opposite to the channel region 102 of
the semiconductor layer 104 of the thin film transistor Tr.
Such a gate electrode 107 can be formed from one of copper
Cu, silver Ag, aluminum Al, chromium Cr, titanium Ti, tan-
talum Ta, molybdenum Mo and alloys thereof. Although the
gate electrode 107 is formed to have a single metal layer as
shown in the drawing, the gate electrode 107 can be formed
by stacking at least two metal layers as needed.

[0028] An interlayer insulation film 109 is formed on the
entire surface of the substrate 100 provided with the gate
electrode 107. Primary contact holes are formed in the inter-
layer insulation film 109 and the gate insulation film 106. The
primary contact holes expose the drain region 101 and the
source region 103.

[0029] Thereafter, the source electrode 110 and drain elec-
trode 111 being separated from each other are formed on a
part of the interlayer insulation film 109 provided with the
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primary contactholes. The source electrode 110 and the drain
electrode 111 are connected to the source region 103 and the
drain region 101 of the thin film transistor Tr through the
primary contact holes. At the same time, the capacitor elec-
trode 112 is also formed on the interlayer insulation film 109
opposite to the semiconductor layer 105 of the capacitor Cst.
The capacitor electrode 112 can be formed from the same
material as the source and drain electrodes 110 and 111.
[0030] The source electrode 110, the drain electrode 111
and the capacitor electrode 112 can be formed from one of
copper Cu, silver Ag, aluminum Al, chromium Cr, titanium
Ti, tantalum Ta, molybdenum Mo and alloys thereof.
Although the source electrode 110, the drain electrode 111
and the capacitor electrode 112 are formed to have a single
metal layer as shown in the drawing, they can be formed by
stacking at least two metal layers as needed.

[0031] In this manner, the thin film transistor Tr and the
capacitor Cst are formed on the substrate 100. A region being
occupied by the thin film transistor Tr and the capacitor Cst
can be defined as the driving region.

[0032] A planarization film 113 is formed on the entire
surface of the substrate 100 provided with the thin film tran-
sistor Tr and the capacitor Cst. The planarization film 113 is
used to planarize an uneven surface of the substrate 100
caused by the thin film transistor Tr.

[0033] Although not shown in the drawing, a passivation
film can further be formed on the entire surface of the sub-
strate 100 provided with the thin film transistor Tr and the
capacitor Cst before the formation of the planarization film
113. The passivation film can be used to protect the source
electrode 110, the drain electrode 111 and the capacitor elec-
trode 112.

[0034] A secondary contact hole exposing the drain elec-
trode 111 of the thin film transistor Tr is formed in the pla-
narization film 113. The first electrode 114 of the organic light
emitting element is formed on a part of an upper surface ofthe
planarization film 113. The first electrode 114 is connected to
the drain electrode 111 through the secondary contact hole.
[0035] The first electrode 114 can be used as an anode
electrode, but it is not limited to this. In other words, the first
electrode 114 can be used as a cathode electrode. As an
example, the first electrode 114 used as the anode electrode
will now be described.

[0036] Such a first electrode 114 can be formed in a single
layer and from a transparent conductive material with a rela-
tively high work function. As such, a bottom emission mode
OLED device emitting light in a downward direction of the
first electrode 114 can be implemented.

[0037] Alternatively, the OLED device can further include
areflective layer disposed under the first electrode 114. In this
case, a top emission mode OLED device emitting light in an
upward direction of the first electrode 114 can be imple-
mented. The reflective layer reflects light received through
the first electrode 114 toward an upward direction of the first
electrode 114.

[0038] However, the first electrode 114 is not limited to the
structure shown in the drawing. Alteratively, the first elec-
trode 114 can be formed in a multi-layered structure. For
example, the first electrode 114 can be formed in a triple
layered structure including sequentially stacked first through
third layers.

[0039] Thefirstlayerand thethird layer can be formed from
atransparent conductive material. The transparent conductive
material can be one of indium-tin-oxide ITO and indium-
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zinc-oxide IZ0. The second layer can be a reflective layer. In
this case, the second layer can be formed from one of a metal
and a metal alloy. For example, the second electrode can be
formed from one of silver Ag and an alloy containing silver
Ag. Such a first electrode 114 reflects light progressing in the
downward direction of the second electrode toward the
upward direction of the second electrode. In accordance
therewith, the top emission mode OLED device can be imple-
mented.

[0040] A first bank pattern 115 can be formed on the pla-
narization film 113 provided with the first electrode 114. The
first bank pattern 115 can define the emission region of the
sub-pixel. Also, the first bank pattern 115 can be formed in
such a manner as to expose a part of the upper surface of the
first electrode 114 corresponding to the emission region.

[0041] A second bank pattern 116 can be formed on a part
of an upper surface of the first bank pattern 115. In detail, the
second bank pattern 116 can be disposed in the driving region
opposite to the capacitor Cst. The second bank pattern 116
can be formed to have a higher height (or a larger thickness)
than that of the first bank layer 115. As such, a concentrated
phenomenon of the organic emission layer toward a non-
emission region can be prevented.

[0042] In accordance therewith, an opening exposing the
emission region and a part of the driving region opposite to
the thin film transistor Tr can be formed by means of the
second bank pattern 116. For the convenience of explanation,
the opening defined by the second bank pattern 116 will be
referred to as a first opening A. In other words, the first
opening A can expose the emission region and a part of the
driving region which is prepared to drive the organic light
emitting element disposed in the emission region.

[0043] An organic emission layer is disposed in the first
opening A. In other words, the organic emission layer can be
formed in such a manner as to cover the upper surface of the
first bank pattern 115 and be surrounded by the second bank
pattern 116.

[0044] The organic emission layer can be a single layer
formed from an emission material. In order to enhance the
luminous efficiency, the organic emission layer can be formed
in a multi-layered structure. For example, the organic emis-
sion layer can include a hole injection layer, a hole transport
layer, an emission material layer, an electron transport layer
and an electron injection layer.

[0045] The organic emission layer can be formed using an
ink-jet method which jets or drops a liquefied organic emis-
sion material on the first electrode 114 and hardens the jetted
or dropped emission material. More specifically, the organic
emission layer can be prepared by supplying the first opening
A with a pixel pigment through nozzles of an ink head oppo-
site to the sub-pixel. If the organic emission layer is formed
using the liquefied organic emission material, a large-sized
display device can be efficiently manufactured and the manu-
facture procedure of the large-sized display device can be
simplified.

[0046] Inthis way, the nozzles of the ink head for supplying
the liquefied organic emission material can be opposite to not
only the emission region but also a part of the driving region
which is prepared to drive the emission region. As such, a
large quantity of organic emission material can be supplied to
the sub-pixel. This results from the fact that the number of
nozzles of the ink head opposite to the sub-pixel (i.e., the first
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opening A) increases. As such, the organic emission layer can
be uniformly formed eventhough one of the nozzles of the ink
head shows an abnormality.

[0047] The OLED device according to the present disclo-
sure can increase the number of nozzles of the ink head
opposite to each sub-pixel by forming an additional bank
pattern (i.e., the second bank pattern) with the first opening A
which exposes the emission region and a part of the driving
region prepared with drive the emission region. The thickness
deviation of the organic emission layer within the sub-pixel
can be minimized even though one of the nozzles shows an
abnormality in the jet of the liquefied organic emission mate-
rial.

[0048] FIG. 2 is a planar view illustrating formation proce-
dures of an organic emission layer according to a first
embodiment of the present disclosure and a comparable
embodiment. As shown in FIG. 2, a nozzle portion 200 is
disposed in the central region, sub-pixels of a comparative
embodiment are arranged in the left side of the nozzle portion
200, and sub-pixels of the first embodiment are arranged in
the right side of the nozzle portion.

[0049] Referring to FIG. 2, the sub-pixels of the OLED
devices according to the comparative embodiment and the
first embodiment can be defined into an emission region 10
prepared for the formation of an organic light emitting ele-
ment, and a driving region 20 prepared for the formation of an
thin film transistor and a capacitor.

[0050] Both of the first embodiment and the comparative
embodiment allow a first bank pattern 115 surrounding the
emission region 10 and covering the driving region 20. As
such, the emission region 10 can be exposed in an elliptical
shape by the first bank pattern 115. In other words, the first
bank pattern 115 can be used to define the sub-pixel region
into the emission region 10 and a non-emission region.

[0051] Unlike the comparative embodiment, the first
embodiment further forms a second bank pattern 116 expos-
ing a part of the first bank pattern 115 in an elliptical shape.
The exposed first bank pattern 115 can occupy an adjacent
region to the emission region 10 and a part of the driving
region 20 which is prepared to drive an organic light emitting
element on the emission region 10.

[0052] A pixel pigment for forming the organic emission
layer can be supplied to a substrate with the bank pattern
through the nozzle portion. In this time, the nozzle portion
200 used in the comparative embodiment must be opposite to
only the emission region 10. On the other hand, the nozzle
portion 200 used in the first embodiment can be opposite to
not only the emission region 10 but also the driving region 20.

[0053] As such, the number of nozzles opposite to the sub-
pixel of the first embodiment can become larger than the
number of nozzles opposite to the sub-pixel of the compara-
tive embodiment. In accordance therewith, the organic emis-
sion layer of the first embodiment can be more uniformly
formed compared to that of the comparative embodiment
when the nozzle portion 200 shows an abnormality.

[0054] Also, the OLED device of the present disclosure
allows the sub-pixels to be arranged in a zigzag shape not a
single line based on a horizontal axis. In this case, the pixel
pigment can be supplied to the emission region 10 and the
driving region 20 through different nozzles from each other.
In accordance therewith, the quantity deviation of the pixel
pigment within the emission region 10 and the driving region
20 can be minimized.
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[0055] 1In this way, the OLED device according to a first
embodiment of the present disclosure can form an additional
bank pattern (i.e., the second bank pattern 116) exposing the
emission region 10 and a part of the driving region 20 pre-
pared for the emission region 10. As such, the number of
nozzles of the ink head opposite to each sub-pixel can
increase at the formation of the organic emission layer. In
accordance therewith, a large quantity of organic emission
material can be supplied to each of the sub-pixels through a
single scan.

[0056] Subsequently, an OLED device according to a sec-
ond embodiment of the present disclosure will be described
with reference to FIG. 3. FIG. 3 is a cross-sectional view
showing an OLED device according to a second embodiment
of the present disclosure. The OLED display device of the
second embodiment can include the same components as that
of the previous embodiment. As such, components of the
second embodiment having the same function and shape as
those of the previous embodiment will be referred to by the
same reference numbers and names. Also, the description of
the second embodiment overlapping with the previous
embodiment will be omitted.

[0057] Referring to FIG. 3, the OLED device according to
a second embodiment of the present disclosure includes a
substrate 100 provided with a plurality of sub-pixels regions
which are used to display an image. The sub-pixel can be
defined into an emission region and a driving region prepared
to drive the emission region. The OLED device includes an
organic light emitting element formed in the emission region
of the sub-pixel. Also, the OLED device includes a thin film
transistor Tr and a capacitor Cst which are formed in the
driving region of the sub-pixel.

[0058] The thin film transistor Tr includes a semiconductor
layer 104, a gate insulation film 106, a gate electrode 107, a
source electrode 110 and a drain electrode 111 which are
sequentially formed on the substrate 100. The capacitor Cst
includes a capacitor electrode 112 and another semiconductor
layer 105 disposed thereunder. The organic light emitting
element includes first electrode 114. Also, the organic light
emitting element includes a second electrode and an organic
emission layer which are not shown in the drawing. The
second electrode is disposed opposite to the first electrode
114. The organic emission layer is formed between the first
electrode 114 and the second electrode.

[0059] More specifically, the semiconductor layer 104 of
the thin film transistor Tr and the semiconductor layer 105 of
the capacitor Cst are formed on the substrate 100. The semi-
conductor layer 104 of the thin film transistor Tr includes a
drain region 101, a channel region 102 and a source region
103.

[0060] The gate insulation film 106 is formed on the sub-
strate 100 in such a manner as to cover the semiconductor
layers 104 and 105. The gate electrode 107 is formed on the
gate insulation film 106 opposite to the channel region 102 of
the semiconductor layer 104 of the thin film transistor Tr.
Such a gate electrode 107 can be formed from one of copper
Cu, silver Ag, aluminum Al, chromium Cr, titanium Ti, tan-
talum Ta, molybdenum Mo and alloys thereof. Although the
gate electrode 107 is formed to have a single metal layer as
shown in the drawing, the gate electrode 107 can be formed
by stacking at least two metal layers as needed.

[0061] An interlayer insulation film 109 is formed on the
entire surface of the substrate 100 provided with the gate
electrode 107. Primary contact holes are formed in the inter-
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layer insulation film 109 and the gate insulation film 106. The
primary contact holes expose the drain region 101 and the
source region 103.

[0062] Afterward, the source electrode 110 and drain elec-
trode 111 being separated from each other are formed on a
part of the interlayer insulation film 109 provided with the
primary contactholes. The source electrode 110 and the drain
electrode 111 are connected to the source region 103 and the
drain region 101 of the thin film transistor Tr through the
primary contact holes. At the same time, the capacitor elec-
trode 112 is also formed on the interlayer insulation film 109
opposite to the semiconductor layer 105 of the capacitor Cst.
The capacitor electrode 112 can be formed from the same
material as the source and drain electrodes 110 and 111.
[0063] The source electrode 110, the drain electrode 111
and the capacitor electrode 112 can be formed from one of
copper Cu, silver Ag, aluminum Al, chromium Cr, titanium
Ti, tantalum Ta, molybdenum Mo and alloys thereof.
Although the source electrode 110, the drain electrode 111
and the capacitor electrode 112 are formed to have a single
metal layer as shown in the drawing, they can be formed by
stacking at least two metal layers as needed. In this manner,
the thin film transistor Tr and the capacitor Cst are formed on
the substrate 100.

[0064] A planarization film 113 is formed on the entire
surface of the substrate 100 provided with the thin film tran-
sistor Tr and the capacitor Cst. A secondary contact hole
exposing the drain electrode 111 of the thin film transistor Tr
is formed in the planarization film 113. The first electrode 114
of the organic light emitting element is formed on a part of an
upper surface of the planarization film 113. The first electrode
114 is connected to the drain electrode 111 through the sec-
ondary contact hole.

[0065] The first electrode 114 can be used as an anode
electrode. Such a first electrode 114 can be formed in a single
layer and from a transparent conductive material with a rela-
tively high work function. As such, a bottom emission mode
OLED device emitting light in a downward direction of the
first electrode 114 can be implemented.

[0066] Alternatively, the OLED device can further include
areflective layer disposed under the first electrode 114. In this
case, a top emission mode OLED device emitting light in an
upward direction of the first electrode 114 can be imple-
mented. The reflective layer reflects light received through
the first electrode 114 toward an upward direction of the first
electrode 114.

[0067] However, the first electrode 114 is not limited to the
structure shown in the drawing. Alteratively, the first elec-
trode 114 can be formed in a multi-layered structure. For
example, the first electrode 114 can be formed in a triple
layered structure including sequentially stacked first through
third layers.

[0068] Thefirstlayerand the third layer can be formed from
atransparent conductive material. The transparent conductive
material can be one of indium-tin-oxide ITO and indium-
zinc-oxide IZ0. The second layer can be a reflective layer. As
such, the first electrode 114 reflects light progressing in the
downward direction of the second electrode toward the
upward direction of the second electrode. In accordance
therewith, the top emission mode OLED device can be imple-
mented.

[0069] A first bank pattern 115 can be formed on the pla-
narization film 113 provided with the first electrode 114. The
first bank pattern 115 can define the emission region and a
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non-emission region of the sub-pixel. Also, the first bank
pattern 115 can is formed in such a manner as to expose a part
of the upper surface of the first electrode 114 corresponding to
the emission region 10.

[0070] A second bank pattern 216 can be formed on a part
of an upper surface of the first bank pattern 115. In detail, the
second bank pattern 216 can be disposed in the driving region
opposite to the thin film transistor Tr. The second bank pattern
216 can be formed to have a higher height (or a larger thick-
ness) than that of the first bank layer 115.

[0071] In accordance therewith, an opening exposing the
upper surface of the first electrode 114 within the emission
region and a part of the driving region opposite to the thin film
transistor Tr can be formed by means of the second bank
pattern 216. For the convenience of explanation, the opening
defined by the second bank pattern 216 will be referred to as
a second opening B.

[0072] Indetail, the second opening B can expose the emis-
sion region and a part of the driving region opposite to the
capacitor Cst. In other words, the second opening B can
expose a single emission region and a part of an adjacent
driving region thereto which is prepared to drive a different
emission region.

[0073] An organic emission layer is disposed into the sec-
ondopening B. In other words, the organic emission layer can
be formed in such a manner as to cover the upper surface of
the first bank pattern 115 and be surrounded by the second
bank pattern 216.

[0074] The organic emission layer can be a single layer
formed from an emission material. In order to enhance the
luminous efficiency, the organic emission layer can be formed
in a multi-layered structure. For example, the organic emis-
sion layer can include a hole injection layer, a hole transport
layer, an emission material layer, an electron transport layer
and an electron injection layer.

[0075] The organic emission layer can be formed using an
ink-jet method which jets or drops a liquefied organic emis-
sion material on the first electrode 114 and then hardens the
jetted or dropped emission material. More specifically, the
organic emission layer can be formed by supplying the sec-
ond opening B with a pixel pigment through nozzles of anink
head opposite to the sub-pixel.

[0076] Inthis way, the nozzles of the ink head for supplying
the liquefied organic emission material can be opposite to not
only the emission region of the respective sub-pixel but also a
part of the driving region of a different sub-pixel adjacent
thereto. As such, alarge quantity of organic emission material
canbe supplied to each of the sub-pixels through a single scan
when the liquefied organic emission material is dropped on
the pixel region.

[0077] The OLED device according to the present disclo-
sure can increase the number of nozzles of the ink head
opposite to each sub-pixel by forming an additional bank
pattern (i.e., the second bank pattern) with the second opening
B which exposes the emission region and a part of the driving
region prepared with drive the emission region. In accordance
therewith, the thickness deviation of the organic emission
layer within the sub-pixel can be minimized even though one
of the nozzles shows an abnormality in the jet of the liquefied
organic emission material.

[0078] Also, a procedure of forming an organic emission
layer according to a second embodiment of the present dis-
closure will be described with reference to FIG. 4. F1G. 4isa
planar view illustrating formation procedures of an organic
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emission layer according to a second embodiment of the
present disclosure and a comparable embodiment. As shown
in FIG. 4, a nozzle portion 200 is disposed in the central
region, sub-pixels of a comparative embodiment are arranged
in the left side of the nozzle portion 200, and sub-pixels of the
second embodiment are arranged in the right side of the
nozzle portion.

[0079] Referring to FIG. 4, the sub-pixels of the OLED
devices according to the comparative embodiment and the
second embodiment can be defined into an emission region 10
prepared for the formation of an organic light emitting ele-
ment, and a driving region 20 prepared for the formation of an
thin film transistor and a capacitor.

[0080] Both of the second embodiment and the compara-
tive embodiment allow a first bank pattern surrounding the
emission region 10 and covering the driving region 20 to be
formed on each of the sub-pixels. As such, the emission
region 10 can be exposed in an elliptical shape by the first
bank pattern 115. In other words, the first bank pattern 115
can be used to define the sub-pixel region into the emission
region 10 and a non-emission region.

[0081] Unlike the comparative embodiment, the second
embodiment further forms a second bank pattern 216 expos-
ing a part of the first bank pattern 115 in an elliptical shape.
The exposed first bank pattern 115 can occupy an adjacent
region to the emission region 10 of the respective sub-pixel.
Also, the exposed first bank pattern 115 can occupy a part of
the driving region 20 which is formed adjacently to the emis-
sion region 10 of the respective sub-pixel and prepared to
drive the emission region 10 of a different sub-pixel.

[0082] A pixel pigment for forming the organic emission
layer can be supplied to a substrate with the bank pattern
through the nozzle portion. In this case, the nozzle portion
200 used in the comparative embodiment must be opposite to
only the emission region 10. On the other hand, the nozzle
portion 200 used in the second embodiment can be opposite to
not only the emission region 10 of the respective sub-pixel but
also an adjacent driving region 20 thereto which is prepared to
drive the emission region 10 of another sub-pixel.

[0083] As such, the number of nozzles opposite to the sub-
pixel of the second embodiment can become larger than the
number of nozzles opposite to the sub-pixel of the compara-
tive embodiment. In accordance therewith, the organic emis-
sion layer of the second embodiment can be more uniformly
formed compared to that of the comparative embodiment
when the nozzle portion 200 shows an abnormality.

[0084] In this way, the OLED device according to a second
embodiment of the present disclosure can form an additional
bank pattern (i.e., the second bank pattern 216) exposing the
emission region 10 of the respective sub-pixel and a part of an
adjacent driving region 20 thereto which is prepared for the
emission region 10 of another sub-pixel. As such, the number
of nozzles of the ink head opposite to each sub-pixel can
increase at the formation of the organic emission layer. In
accordance therewith, a large quantity of organic emission
material can be supplied to each of the sub-pixels through a
single scan.

[0085] Next, an OLED device according to a third embodi-
ment of the present disclosure will be described with refer-
ence to FIG. 5. FIG. 5 is a cross-sectional view showing an
OLED device according to a third embodiment of the present
disclosure. The OLED display device of the third embodi-
ment can include the same components as that of the previous
embodiment. As such, components of the third embodiment
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having the same function and shape as those of the previous
embodiment will be refetred to by the same reference num-
bers and names. Also, the description of the third embodiment
overlapping with the previous embodiment will be omitted.
[0086] Referring to FIG. 5, the OLED device according to
a third embodiment of the present disclosure includes a sub-
strate 100 provided with a plurality of sub-pixels which is
used to display an image. The sub-pixel can be defined into an
emission region and a driving region prepared to drive the
emission region. The OLED device includes an organic light
emitting element formed in the emission region of the sub-
pixel region. Also, the OLED device includes a thin film
transistor Tr and a capacitor Cst which are formed in the
driving region of the sub-pixel region.

[0087] The thin film transistor Tr includes a semiconductor
layer 104, a gate insulation film 106, a gate electrode 107, a
source electrode 110 and a drain electrode 111 which are
sequentially formed on the substrate 100. The capacitor Cst
includes a capacitor electrode 112 and another semiconductor
layer 105 disposed thereunder. The organic light emitting
element includes first electrode 114. Also, the organic light
emitting element includes a second electrode and an organic
emission layer which are not shown in the drawing. The
second electrode 1s disposed opposite to the first electrode
114. The organic emission layer is formed between the first
electrode 114 and the second electrode. The detailed descrip-
tion for the structures of the thin film transistor Tr and the
capacitor Cst will be omitted.

[0088] A planarization film 113 is formed on the entire
surface of the substrate 100 provided with the thin film tran-
sistor Tr and the capacitor Cst. A secondary contact hole
exposing the drain electrode 111 of the thin film transistor Tr
is formed in the planarization film 113. The first electrode 114
of the organic light emitting element is formed on a part of an
upper surface of the planarization film 113. The first electrode
114 is connected to the drain electrode 111 through the sec-
ondary contact hole.

[0089] The first electrode 114 can be used as an anode
electrode. Such a first electrode 114 can be formed in a single
layer and from a transparent conductive material with a rela-
tively high work function. As such, a bottom emission mode
OLED device emitting light in a downward direction of the
first electrode 114 can be implemented.

[0090] Alternatively, the OLED device can further include
areflective layer disposed under the first electrode 114. In this
case, a top emission mode OLED device emitting light in an
upward direction of the first electrode 114 can be imple-
mented. The reflective layer reflects light received through
the first electrode 114 toward an upward direction of the first
electrode 114. However, the first electrode 114 is not limited
to the structure shown in the drawing. Alternatively, the first
electrode 114 can be formed in a multi-layered structure.
[0091] A first bank pattern 115 can be formed on the pla-
narization film 113 provided with the first electrode 114. The
first bank pattern 115 can define the emission region and a
non-emission region of the sub-pixel. Also, the first bank
pattern 115 can be formed in such a manner as to expose a part
of the upper surface of the first electrode 114 corresponding to
the emission region 10.

[0092] A second bank pattern 316 can be formed on a part
of an upper surface of the first bank pattern 115. In detail, the
second bank pattern 316 can be formed to have a higher height
(or alarger thickness) than that of the first bank layer 115. The
second bank pattern 116 can be disposed in the driving region
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opposite to an intermediate region between the thin film tran-
sistor Tr and the capacitor Cst.

[0093] In accordance therewith, an opening exposing the
emission region 10 and a part of the driving region 20 oppo-
site to the thin film transistor Tr and the capacitor Cst, by
means of the second bank pattern 316. For the convenience of
explanation, the opening defined by the second bank pattern
316 will be referred to as a third opening C.

[0094] In detail, the third opening C can expose a single
emission region. The third opening C can also exposea part of
a driving region prepared to drive the emission region and a
part of another driving region adjacent to the emission region.
[0095] An organic emission layer is disposed into the third
opening C. In other words, the organic emission layer can be
formed in such a manner as to cover the upper surface of the
first bank pattern 115 and be surrounded by the second bank
pattern 316.

[0096] The organic emission layer can be a single layer
formed from an emission material. In order to enhance the
luminous efficiency, the organic emission layer can be formed
in a multi-layered structure. For example, the organic emis-
sion layer can include a hole injection layer, a hole transport
layer, an emission material layer, an electron transport layer
and an electron injection layer.

[0097] The organic emission layer can be formed using an
ink-jet method which jets or drops a liquefied organic emis-
sion material on the first electrode 114 and then hardens the
jetted or dropped emission material. More specifically, the
organic emission layer can be formed by supplying the sec-
ond opening B with a pixel pigment through nozzles of anink
head opposite to the sub-pixel.

[0098] Inthis way, the nozzles of the ink head for supplying
the liquefied organic emission material can be opposite to not
only the emission region of the respective sub-pixel butalsoa
part of a driving region prepared to drive the emission region
of the respective sub-pixel and a part of another driving region
which is formed adjacently to the emission region of the
respective sub-pixel and prepared to drive the driving region
of a different sub-pixel. As such, a large quantity of organic
emission material can be supplied to each of the sub-pixels
through a single scan when the liquefied organic emission
material is dropped on the pixel region. Also, the number of
nozzles of the ink head opposite to each sub-pixel can
increase. In accordance therewith, the thickness deviation of
the organic emission layer within the sub-pixel can be mini-
mized even though one of the nozzles shows an abnormality
in the jet of the liquefied organic emission material.

[0099] Continuously. a procedure of manufacturing an
organic emission layer according to a third embodiment of the
present disclosure will be described with reference to FIG. 6.
FIG. 6 is a planar view illustrating formation procedures of an
organic emission layer according to a third embodiment of the
present disclosure and a comparable embodiment. As shown
in FIG. 6, a nozzle portion 200 is disposed in the central
region, sub-pixels of a comparative embodiment are arranged
in the left side of the nozzle portion 200, and sub-pixels of the
third embodiment are arranged in the right side of the nozzle
portion.

[0100] Referring to FIG. 6, the sub-pixels of the OLED
devices according to the comparative embodiment and the
third embodiment can be defined into an emission region 10
prepared for the formation of an organic light emitting ele-
ment, and a driving region 20 prepared for the formation of an
thin film transistor and a capacitor.
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[0101] Both of the third embodiment and the comparative
embodiment allow a first bank pattern 115 surrounding the
emission region 10 and covering the driving region 20 to be
formed on each of the sub-pixels. As such, the emission
region 10 can be exposed in an elliptical shape by the first
bank pattern 115. In other words, the first bank pattern 115
can be used to define the sub-pixel region into the emission
region 10 and a non-emission region.

[0102] Unlike the comparative embodiment, the third
embodiment further forms a second bank pattern 316 expos-
ing a part of the first bank pattern 115 in an elliptical shape.
The exposed first bank pattern 115 can occupy an adjacent
region to the emission region 10 of the respective sub-pixel.
Also, the exposed first bank pattern 115 can occupy a part of
a driving region 20, which is prepared to drive the emission
region 10 of the respective sub-pixel, and an adjacent region
thereto. Moreover, the exposed first bank pattern 115 can
occupy a part of another driving region 20, which is prepared
to drive the emission region 10 of a different sub-pixel, and an
adjacent region thereto.

[0103] A pixel pigment for forming the organic emission
layer can be supplied to a substrate with the bank pattern
through the nozzle portion. In this case, the nozzle portion
200 used in the comparative embodiment must be opposite to
only the emission region 10. On the other hand, the nozzle
portion 200 used in the third embodiment can be opposite to
notonly the emission region 10 of the respective sub-pixel but
also adriving region 20 prepared to drive the emission region
of the respective sub-pixel and another driving region pre-
pared to drive the emission region 10 of a different sub-pixel.
[0104] As such, the number of nozzles opposite to the sub-
pixel of the third embodiment can become larger than the
number of nozzles opposite to the sub-pixel of the compara-
tive embodiment. In accordance therewith, the organic emis-
sion layer of the second embodiment can be more uniformly
formed compared to that of the comparative embodiment
when the nozzle portion 200 shows an abnormality.

[0105] Although the present disclosure has been limitedly
explained regarding only the embodiments described above,
it should be understood by the ordinary skilled person in the
art that the present disclosure is not limited to these embodi-
ments, but rather that various changes or modifications
thereof are possible without departing from the spirit of the
present disclosure. Accordingly, the scope of the present dis-
closure shall be determined only by the appended claims and
their equivalents without being limited to the detailed
description.

1-17. (canceled)

18. An organic light emitting display device comprising:

asubstrate configured to include a sub-pixel defined into an
emission region and a driving region;

a first bank pattern disposed on the substrate and config-
ured to define the emission region of the sub-pixel,

a second bank pattern disposed on a part of an upper sur-
face of the first bank pattern and configured to include an
opening which exposes the emission region and a part of
the driving region; and
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an organic emission layer disposed in the opening,

wherein the opening is wider than the emission region.

19. The organic light emitting display device of claim 18,
wherein the second bank pattern has a larger height than that
of the first bank pattern.

20. The organic light emitting display device of claim 18,
wherein the second bank pattern is disposed in the driving
region opposite to a capacitor.

21. The organic light emitting display device of claim 18,
wherein the opening exposes the emission region and the
driving region opposite to a thin film transistor.

22. The organic light emitting display device of claim 18,
wherein the second bank pattern is disposed in the driving
region opposite to a thin film transistor.

23. The organic light emitting display device of claim 18,
wherein the opening exposes the emission region and the
driving region opposite to a capacitor.

24. The organic light emitting display device of claim 18,
wherein the second bank pattern is disposed in the driving
region opposite to an intermediate region between a thin film
transistor and a capacitor.

25. The organic light emitting display device of claim 18,
wherein the opening exposes the emission region and the
driving region opposite to a thin film transistor and a capaci-
tor.

26. The organic light emitting display device of claim 18,
wherein the organic emission layer consists of liquefied
organic emission material.

27. The organic light emitting display device of claim 18,
wherein the opening exposes the emission region and the
driving region opposite to a thin film transistor and an inter-
mediate region between the thin film transistor and a capaci-
tor.

28. An organic light emitting display device comprising:

asubstrate configured to include a sub-pixel defined into an

emission region and a driving region;

a first bank pattern disposed on the substrate and config-

ured to define the emission region of the sub-pixel,

a second bank pattern disposed on one side of the first bank

pattern;

an organic emission layer disposed to cover the first bank

pattern.

29. The organic light emitting display device of claim 28,
wherein the second bank pattern is disposed on a left side to
the center of the first bank pattern.

30. The organic light emitting display device of claim 28,
wherein the second bank pattern is disposed on a right side to
the center of the first bank pattern.

31. The organic light emitting display device of claim 18,
wherein the second bank pattern is disposed in the driving
region opposite to a capacitor.

32. The organic light emitting display device of claim 28,
wherein the second bank pattern is disposed in the driving
region opposite to a thin film transistor.

33. The organic light emitting display device of claim 28,
wherein the second bank pattern is disposed in the driving
region opposite to an intermediate region between a thin film
transistor and a capacitor.

* #* * #* #®
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