EP 3 125 294 A1

(19)

Europdisches
Patentamt

European

Patent Office

Office européen
des brevets

(12)

(43) Date of publication:
01.02.2017 Bulletin 2017/05

(21) Application number: 16181858.8

(22) Date of filing: 29.07.2016

(11) EP 3 125 294 A1

EUROPEAN PATENT APPLICATION

(51) IntCL:

HO1L 27/32 (2006.01) HO1L 51/52 (2006.01)

(84) Designated Contracting States:
AL AT BEBG CH CY CZ DE DK EE ES FI FR GB
GRHRHUIEISITLILT LULV MC MK MT NL NO
PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME
Designated Validation States:
MA MD

(30) Priority: 29.07.2015 KR 20150107497

(71) Applicant: LG Display Co., Ltd.
Yeongdeungpo-gu
Seoul
07336 (KR)

(72) Inventors:
e SHIM, Sungbin
626-840 Gyeongsangnam-do (KR)
¢ DO, Eui-Doo
10895 Gyeonggi-do (KR)
¢ KIM, Suhyeon
10845 Gyeonggi-do (KR)

(74) Representative: Ter Meer Steinmeister & Partner
Patentanwalte mbB
Nymphenburger Strale 4
80335 Miinchen (DE)

(54)

(67)  The present exemplary embodiments relate an
organic light emitting display device and a method of
manufacturing. The organic light emitting display device
includes a first electrode (120) of an organic light emitting
element, an auxiliary electrode (130) disposed on the
same layer as the first electrode, a bank pattern (150)
disposed on the first electrode and a part of an upper
surface of the auxiliary electrode and divided into a first
area (151) and a second area (152), a barrier rib (160)

ORGANIC LIGHT EMITTING DISPLAY DEVICE

formed on the same layer and formed of the same ma-
terial as the bank pattern and divided into a third area
(161) and a fourth area (162), an organic emission layer
disposed on the substrate and including first to third
non-disposition areas (151a, 151b, 161a, 161b, 162a,
162b) and a second electrode (122) disposed on the sub-
strate. According to the present exemplary embodi-
ments, a voltage drop caused by aresistance of the cath-
ode electrode can be suppressed.
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Description
CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] Thisapplication claims priority from Korean Pat-
ent Application No. 10-2015-0107497 filed on July 29,
2015.

BACKGROUND OF THE INVENTION
Field of the Invention

[0002] The present embodiments relate to an organic
light emitting display device, and more particularly, to an
organic light emitting display device which can be man-
ufactured to alarge size using abank patternand a barrier
rib disposed on an auxiliary electrode.

Description of the Related Art

[0003] With progress of the information-oriented soci-
ety, various types of demands for display devices for dis-
playing an image are increasing. Recently, various types
of display devices such as a liquid crystal display (LCD)
device, a plasma display panel (PDP) device, or an or-
ganic light emitting display (OLED) device have been
used. Such display devices respectively include display
panels suitable therefor.

[0004] In the display panel, thin film transistors are
formed in each pixel area and a specific pixel area in the
display panel is controlled by a current flow in the thin
film transistors. The thin film transistor includes a gate
and source/drain electrodes.

[0005] Inthe OLED device, an emission layer is formed
between two different electrodes, and when electrons
generated from one of the electrodes and holes gener-
ated from the other one electrode are injected into the
emission layer, the injected electrons and holes are com-
bined into excitons. When the generated excitons trans-
fer from an excited state to a ground state, lights are
emitted to display an image.

[0006] Suchan OLED device does not have a problem
when manufactured to a small size. However, when man-
ufactured to a large size, the OLED device has the prob-
lem of non-uniformity in brightness and has a brightness
difference between a peripheral area and a central area.
More specifically, if a current flows from a cathode elec-
trode of an organic light emitting element to a space be-
tween the peripheral area and the central area, the cur-
rent can reach far from a current injection point. In this
case, a voltage drop occurs due to a resistance of the
cathode electrode of the organic light emitting element,
which causes a brightness difference between the pe-
ripheral area and the central area.

[0007] Thatis, in a conventional OLED device having
a large size, the uniformity in brightness is sharply de-
creased due to a brightness difference between a pe-
ripheral portion and a central portion caused by a resist-
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ance of an upper electrode of an organic light emitting
element. Thus, the conventional OLED device needs a
means to compensate the brightness difference.

[0008] Therefore, anauxiliary electrode (oran auxiliary
line) which can be in contact with a cathode electrode
has been introduced in order to solve the problem of volt-
age drop. However, it is difficult for the cathode electrode
and the auxiliary electrode to be in contact with each
other since an organic material is formed on the auxiliary
electrode. Further, the organic material is formed to a
large thickness in part, and, thus, a leakage current may
be generated.

[0009] Also, recently, there has been an attempt to
solve this problem by providing a barrier rib on the aux-
iliary electrode. However, a process for forming the bar-
rier rib is additionally needed. Therefore, there has been
ademand for a method for suppressing a leakage current
and bringing a cathode electrode into contact with an
auxiliary electrode without an additional process.

SUMMARY OF THE INVENTION

[0010] An aspect of the present exemplary embodi-
ments provides an organic light emitting display device
which can suppress a voltage drop caused by a resist-
ance of a cathode when manufactured to a large size,
and can also suppress generation of a leakage current
and simplify a process.

[0011] According to an aspect of the present disclo-
sure, there is provided an organic light emitting display
device including a substrate, a first electrode and an aux-
iliary electrode disposed on the substrate; a bank pattern
disposed on the first electrode and a part of an upper
surface of the auxiliary electrode and divided into a first
area and a second area disposed under the first area, a
barrier rib disposed on a part of the upper surface of the
auxiliary electrode and divided into a third area having a
reverse-tapered shape and afourth area disposed under
the third area and having a tapered shape, an organic
emission layer disposed on the substrate and a second
electrode disposed on the organic emission layer. The
bank pattern may be disposed on a part of an upper sur-
face of the first electrode. Preferably, the bank pattern
may be disposed between the first electrode and the aux-
iliary electrode and overlapping with an end of the first
electrode and an end of the auxiliary electrode. Similarly,
the rib barrier may be disposed on a central area of the
auxiliary electrode. The organic emission layer may be
disposed on the first electrode, the bank and the barrier.
The organic emission layer may be disposed using a lin-
ear deposition process without step coverage property.
The second electrode may be disposed using a non-lin-
ear deposition process with good step coverage property.
The first electrode and the auxiliary electrode may be
disposed on a same layer spaced apart from each other.
Thatis, the first electrode and the auxiliary electrode may
be electrically insulated from each other.

[0012] Preferably, a maximum width of the third area
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of the barrier rib may be greater than the maximum width
of the fourth area of the barrier rib. The maximum width
refers to an upper surface of the third area and the fourth
area, respectively. Further, the first area of the bank pat-
tern may have a reverse-tapered shape. The second ar-
ea of the bank pattern may have a tapered shape. A
height of the first area of the bank pattern may be smaller
than a height of the third area of the barrier rib. A height
of the second area of the bank pattern may be the same
as a height of the fourth area of the barrier rib. The max-
imum width of the first area of the bank pattern may be
smaller than the maximum width of the second area. The
maximum width of the first area of the bank pattern is
greater than the maximum width of the second area.

[0013] Furthermore, the organic emission layer may
include one or more non-disposition areas. Herein, a first
non-disposition area of the organic emission layer may
correspond to partial areas of both lateral surfaces of the
bank pattern. A second non-disposition area of the or-
ganic emission layer may correspond to both lateral sur-
faces of the third area of the barrier rib. A third non-dis-
position area of the organic emission layer may corre-
spond to both lateral surfaces of the fourth area of the
barrier rib and a part of the auxiliary electrode, e.g. a part
of the upper surface of the auxiliary electrode which is
exposed by the organic emission layer. The second elec-
trode may be disposed to be in contact with the bank
pattern in the first non-disposition area of the organic
emission layer. The second electrode may be disposed
to be in contact with an upper surface of the auxiliary
electrode exposed by the bank pattern and barrier rib.
The second electrode may be gradually decreased in
thickness as approaching the fourth area of the barrier
rib. The organic light emitting display device may further
comprise an auxiliary line disposed under the auxiliary
electrode. The substrate may include a plurality of sub-
pixel areas, and the single auxiliary electrode may be
disposed corresponding to each of the sub-pixel areas.
The substrate may include pixel areas each including
three to four sub-pixels, and the single auxiliary electrode
may be disposed corresponding to each of the pixel ar-
eas. The auxiliary electrode may be disposed corre-
sponding to two or more pixel areas. The auxiliary elec-
trode may be disposed in a mesh form on the substrate.
[0014] According to another aspect, a manufacturing
method for an organic light emitting display device is pro-
vided, comprising the steps of: forming a first electrode
of an organic light emitting element and an auxiliary elec-
trode on a substrate; forming a first photoresist on the
substrate; forming the first photoresist on an area over-
lapped with the end of the first electrode and end of the
auxiliary electrode and a partial area of an upper surface
of the auxiliary electrode into a reverse-tapered shape
by irradiating a light through a mask on the first photore-
sist; forming an upper area of the first photoresist into a
reverse-tapered shape and a lower area into a tapered
shape by performing a heat treatment to the first pho-
toresist formed into the reverse-tapered shape; removing
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the first photoresist formed in a region other than the first
photoresist formed on any area overlapped with the end
of the first electrode and end of the auxiliary electrode
and the partial area of the upper surface of the auxiliary
electrode; and forming an organic emission layer and a
second electrode on the substrate. The organic emission
layer may be disposed using a linear deposition process
without step coverage property. The second electrode
may be disposed using a non-linear deposition process
with good step coverage property.

[0015] The removing of the first photoresist formed on
any area except the area overlapped with the end of the
first electrode and end of the auxiliary electrode and the
partial area of the upper surface of the auxiliary electrode
may include forming a second photoresist on the sub-
strate; disposing a mask including a semi-transmissive
portion facing the area overlapped with the end of the
first electrode and end of the auxiliary electrode, a trans-
missive portion facing the partial area of the upper sur-
face of the auxiliary electrode, and a shielding portion
facing the area except the area overlapped with the end
of the first electrode and end of the auxiliary electrode
and the partial area of the upper surface of the auxiliary
electrode; etching a part of the second photoresist cor-
responding to the area overlapped with the end of the
first electrode and end of the auxiliary electrode and sec-
ond photoresist corresponding to the area except the ar-
ea overlapped with the end of the first electrode and end
of the auxiliary electrode and the partial area of the upper
surface of the auxiliary electrode, using the mask; and
removing the first photoresist formed on the area except
the area overlapped with the end of the first electrode
and end of the auxiliary electrode and the partial area of
the upper surface of the auxiliary electrode, using the
remaining second photoresist as a mask. The manufac-
turing method may further comprise:after the removing
of the first photoresist formed on any area except the
area overlapped with the end of the first electrode and
end of the auxiliary electrode and the partial area of the
upper surface of the auxiliary electrode, ashing the sec-
ond photoresist formed on the area overlapped with the
end of thefirst electrode and end of the auxiliary electrode
and a part of the second photoresist formed on the partial
area of the upper surface of the auxiliary electrode; and
etching a part of the first photoresist formed on the area
overlapped with the end of the first electrode and end of
the auxiliary electrode, using the second photoresist
formed on the partial area of the upper surface of the
auxiliary electrode as a mask. The first photoresist may
be a thermosetting photoresist.

[0016] According to the present exemplary embodi-
ments, in the organic light emitting display device having
alarge size, the cathode electrode and the auxiliary elec-
trode can be easily brought into contact with each other.
Thus, a voltage drop caused by a resistance of the cath-
ode electrode can be suppressed.

[0017] Further, according to the present exemplary
embodiments, in the organic light emitting display device,
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the organic emission layer may include a first non-dispo-
sition area on a part of the lateral surfaces of the third
area of the bank pattern. Thus, a leakage current caused
by a change in thickness of the organic emission layer
can be suppressed, and a process of forming the barrier
rib can be simplified.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] Theabove and other aspects, features and oth-
er advantages of the present disclosure will be more
clearly understood from the following detailed description
taken in conjunction with the accompanying drawings, in
which:

FIG. 1 is a view simply illustrating an organic light
emitting display device according to an exemplary
embodiment;

FIG. 2 is a view simply illustrating an organic light
emitting display device according to another exem-
plary embodiment;

FIG. 3 is a plane view of an organic light emitting
display device according to an exemplary embodi-
ment of the present disclosure;

FIG. 4 is a cross-sectional view taken along a line
A-A’ of an organic light emitting display device ac-
cording to an exemplary embodiment of the present
disclosure;

FIG. 5is a view illustrating a bank pattern and a bar-
rier rib of an organic light emitting display device ac-
cording to an exemplary embodiment of the present
disclosure;

FIG. 6A through FIG. 6C are views illustrating a man-
ufacturing method for a bank pattern and a barrier
rib of the present disclosure;

FIG. 7 is a view illustrating a bank pattern and a bar-
rier rib of an organic light emitting display device ac-
cording to another exemplary embodiment of the
present disclosure;

FIG. 8 is a cross-sectional view of an organic light
emitting display device according to yet another ex-
emplary embodiment of the present disclosure;
FIG. 9 is a plane view illustrating a disposition rela-
tionship between a sub-pixel and an auxiliary elec-
trode according to an exemplary embodiment;

FIG. 10 is a plane view illustrating a disposition re-
lationship between a sub-pixel and an auxiliary elec-
trode according to another exemplary embodiment;
and

FIG. 11 is a plane view illustrating a disposition re-
lationship between a sub-pixel and an auxiliary elec-
trode according to yet another exemplary embodi-
ment.

DETAILED DESCRIPTION OF THE EMBODIMENT

[0019] Hereinafter, exemplary embodiments of the
present disclosure will be described in detail with refer-
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ence to the accompanying drawings. The exemplary em-
bodiments introduced hereinafter are provided as exam-
ples in order to convey their technical idea to a person
having ordinary skill in the art. Therefore, the present
disclosure is not limited to the following exemplary em-
bodiments and can be embodied in a different shape.
Also, the size and thickness of the device might be ex-
pressed to be exaggerated for the sake of convenience
in the drawings. Like reference numerals generally de-
note like elements throughout the present specification.
[0020] Advantages and features of the present disclo-
sure, and methods for accomplishing the same will be
more clearly understood from exemplary embodiments
described below with reference to the accompanying
drawings. However, the present disclosure is not limited
to the following exemplary embodiments but may be im-
plemented in various different forms. The exemplary em-
bodiments are provided only to complete disclosure of
the present disclosure and to fully provide a person hav-
ing ordinary skill in the art to which the present disclosure
pertains with the category of the invention, and the
present disclosure will be defined by the appended
claims. Like reference numerals generally denote like el-
ements throughout the present specification. In the draw-
ings, the sizes and relative sizes of layers and regions
may be exaggerated for clarity.

[0021] When an elementor layeris referred to as being
"on" another element or layer, it may be directly on the
other element or layer, or intervening elements or layers
may be present. Meanwhile, when an element is referred
to as being "directly on" another element, any intervening
elements may not be present.

[0022] The spatially-relative terms such as "below",
"beneath”, "lower", "above", and "upper" may be used
herein for ease of description to describe the relationship
of one element or components with another element(s)
or component(s) as illustrated in the drawings. It will be
understood that the spatially relative terms are intended
to encompass different orientations of the elementin use
or operation, in addition to the orientation depicted in the
drawings. For example, if the element in the drawings is
turned over, elements described as "below" or "beneath"
other elements would then be oriented "above" the other
elements. Thus, the exemplary term "below" can encom-
pass both an orientation of above and below.

[0023] The terms used herein are provided only for il-
lustration of the exemplary embodiments but not intend-
ed to limit the present disclosure. As used herein, the
singular terms include the plural reference unless the
context clearly indicates otherwise. The terms "compris-
es" and/or "comprising" specify the presence of stated
components, steps, operations, and/or elements, but do
not preclude the presence or addition of one or more
other components, steps, operations, and/or elements.
[0024] FIG. 1 is a view simply illustrating an organic
light emitting display device according to an exemplary
embodiment. Referringto FIG. 1, an organic light emitting
display device 10 according to an exemplary embodi-
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ment includes a substrate 100, a gate driver GD, a plu-
rality of gate lines GL, a data driver DD, a plurality of data
lines DL, an auxiliary electrode 130, and a plurality of
sub-pixels SP.

[0025] The substrate 100 may be an insulation sub-
strate formed of plastic, glass, ceramic, and the like. If
the substrate 100 is formed of plastic, the substrate 100
may be flexible. However, a material of the substrate 100
is not limited thereto. The substrate 100 may be formed
of metal.

[0026] Further, the gate driver GD sequentially sup-
plies a scan signal to the plurality of gate lines GL. For
example, the gate driver GD is a control circuit and sup-
plies a scan signal to the plurality of gate lines GL in
response to a control signal supplied from a timing con-
troller (not illustrated). Then, the sub-pixels SP are se-
lected according to the scan signal and sequentially sup-
plied with a data signal.

[0027] The plurality of gate lines GL is disposed on the
substrate 100 and extended in a first direction. The gate
lines GL include a plurality of scan lines SL1 to SLn. The
plurality of scan lines SL1 to SLn is connected to the gate
driver GD and supplied with a scan signal from the gate
driver GD.

[0028] Furthermore, the data driver DD supplies a data
signal to data lines DL1 to DLm selected from the data
lines DL in response to a control signal supplied from the
outside, such as the timing controller (notillustrated). The
data signal supplied to the data lines DL1 to DLm is sup-
plied to the sub-pixel SP selected according to a scan
signal whenever the scan signal is supplied to the scan
lines SL1 to SLn. Thus, the sub-pixel SP is charged with
a voltage corresponding to the data signal and emits a
light at a brightness corresponding thereto.

[0029] Herein, the data lines DL are disposed in a sec-
ond direction so as to intersect with the gate lines GL.
Further, the data lines DL include a plurality of data lines
DL1 to DLm and include a driving power supply line VD-
DL. Further, the plurality of data lines DL1 to DLm is con-
nected to the data driver DD and supplied with a data
signal from the data driver DD. Furthermore, the driving
power supply line VDDL is connected to an external first
power supply VDD and supplied with driving power from
the first power supply VDD.

[0030] Meanwhile, organic light emitting display devic-
es are classified into top-emission, bottom-emission, and
dual-emission organic light emitting display devices.
Herein, in any type of an organic light emitting display
device, a voltage drop of a cathode electrode may occur
while the cathode electrode is formed on the entire sur-
face of a display panel having a large size. Thus, in order
to solve this problem, an auxiliary electrode or an auxiliary
line may be formed in a non-emission area. In the follow-
ing, a top-emission display device will be described in
the following exemplary embodiments. However, exem-
plary embodiments of the present disclosure are not lim-
ited to the top-emission display device, and can be ap-
plied to any display device capable of suppressing a volt-
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age drop of a cathode electrode.

[0031] The auxiliary electrode 130 may be disposed
on the substrate 100 so as to be in parallel with the plu-
rality of data lines DL1 to DLm. That s, the auxiliary elec-
trode 130 may be disposed in the second direction. Here-
in, although not illustrated in the drawing, more auxiliary
lines in parallel with the data lines DL1 to DLm may be
further disposed.

[0032] The auxiliary electrode 130 is not limited there-
to, and may be disposed on the substrate 100 so as to
be in parallel with the plurality of scan lines SL1 to SLn.
That is, the auxiliary electrode 130 may be disposed in
the first direction. Due to the auxiliary electrode 130, the
organic light emitting display device 10 can suppress a
voltage drop in response to a resistance of a cathode
electrode (not illustrated) of an organic light emitting el-
ement (not illustrated) and a resultant brightness differ-
ence between a peripheral portion and a central portion.
[0033] Hereinafter, anorganic light emitting display de-
vice according to another exemplary embodiment will be
described with reference to FIG. 2. FIG. 2 is a view simply
illustrating an organic light emitting display device ac-
cording to another exemplary embodiment. The organic
light emitting display device according to another exem-
plary embodiment of the present disclosure may include
the same components as those of the above-described
exemplary embodiment. The redundant description
thereof may be omitted. Further, the same components
will be assigned the same reference numerals.

[0034] Referringto FIG. 2, an organic light emitting dis-
play device 20 includes the plurality of scan lines SL1 to
SLn disposed on the substrate 100 in the first direction
and the data lines DL1 to DLm disposed in the second
direction so as to intersect with the scan lines SL1 to SLn.
Further, the organic light emitting display device 20 in-
cludes a plurality of auxiliary electrodes 230 disposed on
the substrate.

[0035] Specifically, the organic light emitting display
device 20 includes a plurality of first auxiliary electrodes
231 disposed in parallel with the plurality of scan lines
SL1 to SLn and a plurality of second auxiliary electrodes
232 disposed in parallel with the plurality of data lines
DL1 to DLm. That is, the auxiliary electrodes 230 may
be disposed in a mesh form on the substrate 100. As
such, the auxiliary electrodes 230 may be disposed in
various forms. Further, although not illustrated in the
drawing, auxiliary lines in parallel with the data lines DL1
to DLm may be further disposed. Due to the auxiliary
electrodes 230, the organic light emitting display device
20 can suppress a voltage drop in response to a resist-
ance of a cathode electrode (notillustrated) of an organic
light emitting element (not illustrated) and a resultant
brightness difference between a peripheral portion and
a central portion.

[0036] Hereinafter, anorganic light emitting display de-
vice including an auxiliary electrode and an auxiliary line
will be described in detail with reference to FIG. 3 through
FIG. 7.
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[0037] FIG. 3isaplane view of an organic light emitting
display device according to an exemplary embodiment
of the presentdisclosure. FIG. 4 is a cross-sectional view
taken along a line A-A’ of an organic light emitting display
device according to an exemplary embodiment of the
present disclosure. FIG. 5 is a view illustrating a bank
patternand abarrier rib of an organiclightemitting display
device according to an exemplary embodiment of the
present disclosure. FIG. 6A through FIG. 6C are views
illustrating a manufacturing method for a bank pattern
and a barrier rib of the present disclosure. FIG. 7 is a
view illustrating a bank pattern and a barrier rib of an
organic light emitting display device according to another
exemplary embodiment of the present disclosure.
[0038] Referring to FIG. 3, the organic light emitting
display device according to an exemplary embodiment
of the present disclosure includes an active layer 102
disposed on the substrate 100, a gate electrode 103, a
dataline DLm-1, DLm, a source electrode 106a branched
from the data line DLm-1, DLm, a drain electrode 106b
disposed to be separated from the source electrode
106a, and an auxiliary line 110 disposed on the same
layer of connection electrode 109 which connects the
source and drain electrodes 106a and 106b and formed
of the same material as the source and drain electrodes
106a and 106b.

[0039] Further, a first electrode 120 of an organic light
emitting element is in contact with the drain electrode
106b through a first contact hole 170 that exposes the
drain electrode 106b. Herein, the first electrode 120 may
be an anode electrode of the organic light emitting ele-
ment.

[0040] Further, the auxiliary electrodes 130 are formed
on the same layer and formed of the same material as
the first electrode 120. The auxiliary electrodes 130 may
be disposed in a horizontal direction and a vertical direc-
tion and thus disposed in a mesh form. However, a dis-
position form of the auxiliary electrodes 130 is not limited
thereto, and the auxiliary electrodes 130 may be dis-
posed in any one direction of the horizontal and vertical
directions.

[0041] Further, the auxiliary line is in contact with the
auxiliary electrode 130 through a second contact hole
180. Also, a bank pattern 150 is disposed so as to expose
a part of the auxiliary electrodes 130. An area of the aux-
iliary electrode 130 which is not exposed by the bank
pattern 150 is in contact with a second electrode (122 in
Fig. 4) of the organic light emitting element and thus sup-
presses a voltage drop of the second electrode. Although
not illustrated in the Fig. 3, a barrier rib (160 in Fig. 4)
formed of the same material as the bank pattern 150 may
be disposed on the part of the auxiliary electrode 130
which is exposed by the bank pattern 150, in order to
bring the auxiliary electrode 130 into contact with the sec-
ond electrode (not illustrated).

[0042] The auxiliary electrodes to be in contact with
the second electrode of the organic light emitting element
according to exemplary embodiments of the present dis-
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closure are located between pixel areas and formed of
the same material as the first electrode, the source/drain
electrodes, or a connection electrode 109 that electrically
connects them. Thus, a process of forming an auxiliary
line can be performed without an additional mask.
[0043] Further, the auxiliary electrode and the auxiliary
line according to exemplary embodiments of the present
disclosure are used without distinction. Also, while the
auxiliary line is connected to the second electrode of the
organic light emitting element by increasing a distance
between the auxiliary electrode/ auxiliary line and the or-
ganic emission layer, the auxiliary line and the second
electrode can be connected due to a difference in step
coverage between the organic emission layer and the
second electrode material but the organic emission layer
is not allowed to be introduced between the auxiliary line
and the second electrode. Thus, a contact area between
the auxiliary electrode and the second electrode can be
increased.

[0044] Details thereof will be described below with ref-
erence to FIG. 4 as a cross-sectional view taken along
the line A-A’. Referring to FIG. 4, the substrate 100 in-
cludes a pixel area and a contact area. Herein, a thin film
transistor Tr and an organic light emitting element EL are
disposed on the pixel area of the substrate 100. Further,
the auxiliary electrode 130 and a second electrode 122
are connected at the contact area of the substrate 100.
[0045] Specifically, a buffer layer 101 is disposed on
the substrate 100, and the active layer 102 is disposed
on the buffer layer 101. A gate insulation film 105 is dis-
posed on a channel layer (not illustrated) of the active
layer 102. The gate electrode 103 is disposed on the gate
insulation film 105.

[0046] The gate electrode 103 may be formed by lam-
inating at least one of Cu, Mo, Al, Ag, Ti, or alloys formed
of combinations thereof. However, a material of the gate
electrode 103 is not limited thereto, and materials gen-
erally used for a gate electrode and a gate line may be
used. Further, although the gate electrode 103 is illus-
trated as a single metal layer in the drawing, the gate
electrode 103 may be formed by laminating at least two
metal layers in some cases.

[0047] A first interlayer insulation film 104 is disposed
on the gate electrode 103. Further, the source electrode
106a and the drain electrode 106b are disposed on the
interlayer insulation film 104 so as to be separated from
each other. The source electrode 106a and the drain
electrode 106b are in contact with the active layer 102
through the first contact hole formed in the interlayer in-
sulation film 104.

[0048] Herein, the source electrode 106a and the drain
electrode 106b may be formed by laminating at leastone
of Cu, Mo, Al, Ag, Ti, and alloys formed of combinations
thereoforITO, 1ZO, and ITZO which are transparent con-
ductive materials. However, materials of the source elec-
trode 106a and the drain electrode 106b are not limited
thereto, and the source electrode 106a and the drain
electrode 106b may be formed of materials generally
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used for a data line. Further, although each of the source
electrode 106a and the drain electrode 106b is illustrated
as a single metal layer in the drawing, each of the source
electrode 106a and the drain electrode 106b may be
formed by laminating at least two metal layers in some
cases. As such, the thin film transistor Tr may be dis-
posed on the substrate 100.

[0049] In order to protect the source electrode 106a
and the drain electrode 106b, a second interlayer insu-
lation film 107 and a first flattening film 108 are disposed
on the substrate 100 including the thin film transistor Tr.
On the first flattening film 108, a connection electrode
109 connected to the drain electrode 106b of the thin film
transistor Tr and the auxiliary line 110 on the same layer
as the connection electrode 109 are disposed. Herein,
the auxiliary line 110 may be formed on the same layer
and/or of the same material as the connection electrode
109, but is not limited thereto. The auxiliary line 110 may
be formed of the same material as the gate electrode 103
or the source/drain electrodes 106a and 106b.

[0050] The auxiliary line 110 is electrically connected
to the second electrode 122 of the organic light emitting
element EL and can suppress a voltage drop caused by
a resistance of the second electrode 122. Herein, the
auxiliary line 110 may be formed to a width and a thick-
ness suitable for the organic light emitting display device
in order to improve a voltage drop of the large-sized dis-
play device. Further, a resistance of the auxiliary line 110
can be calculated on the basis of a width, a length, a
thickness, and a kind of a material of the auxiliary line 110.
[0051] The auxiliary line 110 is disposed on the first
flattening film 108 as described above. Thus, the auxiliary
line 110 is substantially flat, which means that the auxil-
iaryline 110is formed so as notto have a stepped portion.
However, the auxiliary line 110 according to an exem-
plary embodiment of the present disclosure is not limited
thereto. If the first flattening film 108 is not formed to a
sufficiently large thickness, the first flattening film 108
may have a stepped portion due to the components dis-
posed thereunder. Therefore, the auxiliary line 110 may
also have a stepped portion.

[0052] Herein, since the auxiliary line 110 is disposed
on the first flattening film 108, an effect of a parasitic
capacitance which may be generated with the compo-
nents of the thin film transistor Tr can be minimized.
Therefore, the first flattening film 108 may be formed to
a sufficiently large thickness to suppress a parasitic ca-
pacitance between the auxiliary line 110 and the compo-
nents of the thin film transistor Tr.

[0053] Further, the auxiliary line 110 is disposed under
thefirst electrode 120 ofthe organic light emitting element
EL. Thus, the auxiliary line 110 may be formed regardless
of a size of an area where the first electrode 120 is dis-
posed. Therefore, a size of the area where the first elec-
trode 120 is disposed can be increased, and, thus, an
emission area can be further increased.

[0054] A second flattening film 111 may be disposed
on the substrate 100 including the connection electrode
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109 and the auxiliary line 110. Herein, in order to connect
thefirstelectrode 120 of the organic lightemitting element
EL to the drain electrode 106b of the thin film transistor
Tr, it is necessary to form a contact hole in the first flat-
tening film 108 and the second flattening film 111. While
the contact hole is formed, it is difficult to form the contact
hole so as to expose the drain electrode 106b since a
flattening film is formed as a double layer. Therefore, the
connection electrode 109 is disposed between the first
flattening film 108 and the second flattening film 111,
and, thus, it becomes easy to electrically connect the
drain electrode 106b and the first electrode 120.

[0055] Further, the first electrode 120 of the organic
light emitting element EL in contact with the connection
electrode 109 through the contact hole is disposed on
the second flattening film 111. Furthermore, the auxiliary
electrode 130 in contact with the auxiliary line 110
through the contact hole is disposed on the same layer
as the first electrode 120. The auxiliary electrode 130
can solve the problem of voltage drop.

[0056] Herein, the first electrode 120 may be formed
of a transparent conductive material having a high work
function. For example, the first electrode 120 may be
formed of any one selected from the group consisting of
ITO (Indium Tin Oxide), 1ZO (Indium Zinc Oxide), and
Zn0O. Although the first electrode 120 is illustrated as a
single layer in the drawing, the first electrode 120 may
be formed as a multilayer including a reflective layer and
a transparent conductive layer.

[0057] The auxiliary electrode 130 may be formed of
the same material as the first electrode 120, but is not
limited thereto. The auxiliary electrode 130 may be
formed of the same material as the gate electrode 103,
the source/drain electrodes 106a and 106b, the connec-
tion electrode 109, or the auxiliary line 110. The auxiliary
electrode 130 may function to electrically connect the
auxiliary line 110 and the second electrode of the organic
light emitting element EL.

[0058] The bank pattern 150 may be disposed on both
lateral surfaces of the first electrode 120 and the auxiliary
electrode 130. That is, the bank pattern 150 may be dis-
posed to expose a part of upper surfaces of the first elec-
trode 120 and of the auxiliary electrode 130. Further, a
barrier rib 160 is disposed on the exposed part of the
upper surface of the auxiliary electrode 130 which is ex-
posed by the bank pattern 150. Herein, the barrier rib
160 may be disposed on the same layer as the bank
pattern 150 and formed of the same material as the bank
pattern 150. The barrier rib 160 can cut a organic emis-
sion layer 131 near the auxiliary electrode 130. Then, the
auxiliary electrode 130 can facilitate contact a second
electrode.

[0059] Hereinafter, the shapes of the bank pattern 150
and the barrier rib 160 will be described in detail with
reference to FIG. 5. Referring to FIG. 5, the bank pattern
150 includes a first area 151 having a reverse-tapered
shape gradually increased in width from the substrate
100 and a second area 152 having a tapered shape grad-
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ually decreased in width from the substrate 100 and dis-
posed under the first area 151. Further, the barrier rib
160 may include a third area 161 having a reverse-ta-
pered shape and a fourth area 162 having a tapered
shape and disposed under the third area 161.

[0060] Herein, the bank pattern 150 may be formed of
athermosetting negative photoresist. While the bank pat-
tern 150 is formed using a thermosetting negative pho-
toresist 150a (refer to FIG. 6A through FIG. 6C), as a
distance between a mask 500 and the thermosetting neg-
ative photoresist 150a is increased during an exposure
process, a light 510 is scattered from an end of the mask
500. Due to scattering of the light 510, an exposure
amount is different between an end and a central portion
of the thermosetting negative photoresist 150a. Thus,
the thermosetting negative photoresist 150a can be
formed into a reverse-tapered shape.

[0061] After the exposure process of the thermosetting
negative photoresist 150a, alower portion of a cured ther-
mosetting negative photoresist 150b, 150c may be
formed into a tapered shape through a heat treatment
process of applying heat 511 of 300°C or less. Specifi-
cally, the central portion of the thermosetting negative
photoresist 150a is supplied with a sufficient exposure
amount of light and thus completely initiated. However,
the end of the thermosetting negative photoresist 150a
is supplied with an insufficient exposure amount due to
scattering of the light 610 and thus not sufficiently initiated
as compared with the central portion thereof. Then, the
central portion of the thermosetting negative photoresist
150a which has been sufficiently initiated is first cured
during the heat treatment process for curing the thermo-
setting negative photoresist 150a. Then, the end of the
thermosetting negative photoresist 150b, 150cis devel-
oped.

[0062] By curing the thermosetting negative photore-
sist 150a while adjusting duration of the heat treatment,
a protrusion 150c may be formed at the lower portion of
the thermosetting negative photoresist 150b. Thus, an
upper portion of the cured thermosetting negative pho-
toresist may be formed into a reverse-tapered shape,
and the lower portion of the thermosetting negative pho-
toresist may be formed into a tapered shape.

[0063] Accordingly, the bank pattern 150b, 150c in-
cluding both the reverse-tapered shape and the tapered
shape may be formed. Further, a barrier rib pattern may
be formed on the same layer as the bank pattern 150b,
150c through the same process of forming the bank pat-
tern 150b, 150c.

[0064] The shapes of the bank pattern 150b, 150c and
the barrier rib pattern formed as such may be finally de-
termined through an exposure process using a half-tone
mask 600. For example, a negative photoresist is formed
onthebank pattern 150b, 150c and the barrier rib pattern,
and the half-tone mask 600 including a shielding portion
600a, a transmissive portion 600d, and a semi-transmis-
sive portion 600c is disposed on the substrate on which
the negative photoresist is formed. Herein, the transmis-
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sive portion 600d transmits light, and the semi-transmis-
sive portion 600c transmits less light than the transmis-
sive portion 600d. The shielding portion 600a completely
shields light.

[0065] The transmissive portion 600d of the half-tone
mask 600 is disposed corresponding to the barrier rib
pattern and the semi-transmissive portion 600c is dis-
posed corresponding to the bank pattern 150b, 150c.
Further, the shielding portion 600a is disposed corre-
sponding to the other area where the bank pattern 150b,
150c and the barrier rib are not disposed. The thermo-
setting negative photoresist formed on the area where
the bank pattern 150b, 150c and the barrier rib are not
disposedisremoved using the half-tone mask 600. Then,
the negative photoresist formed on the bank pattern
150b, 150c is ashed. In this case, the negative photore-
sist disposed on the barrier rib is removed in part. Then,
a part of the upper portion of the bank pattern 150b, 150c
is etched using the negative photoresist remaining on
the barrier rib as a mask. The photoresist may be a pos-
itive photoresist. In this case, the pattern of the half-tone
mask 600 may be formed in reverse.

[0066] After the exposure process and the develop-
ment process using the half-tone mask 600, each of the
bank pattern 150 and the barrier rib 160 may be formed
to have both a reverse-tapered shape and a tapered
shape. As such, the bank pattern 150 and the barrier rib
160 may be formed through the same process. However,
a process of forming the bank pattern 150 and the barrier
rib 160 of the present disclosure is not limited thereto.
Any process capable of forming the bank pattern 150 and
the barrier rib 160 to have a reverse-tapered shape and
a tapered shape, i.e. a shape of an hourglass, may be
employed.

[0067] After the exposure process and the develop-
ment process using the half-tone mask 600, the bank
pattern 150 and the barrier rib 160 may be different in
height. Herein, the heights of the bank pattern 150 and
the barrier rib 160 having gone through the exposure
process and the development process using the half-tone
mask 600 may be changed depending on an exposure
amount or duration of exposure and development. Spe-
cifically, the height of the barrier rib 160 may be higher
than the height of the bank pattern 150. More specifically,
a height of the third area 160 of the barrier rib 160 may
be higher than a height of the first area 151 of the bank
pattern 150.

[0068] Herein, only a part of the first area 151 of the
bank pattern 150 is etched during the exposure process
and the development process using the half-tone mask
600, a height of the second area 152 of the bank pattern
150 may be the same as a height of the fourth area 162
of the barrierrib 160. In this case, the height of the second
area 152 of the bank pattern 150 may be defined as a
length from an upper surface of the first electrode 120 of
the organic light emitting element EL to a contact point
between the second area 152 and the first area 151 of
the bank pattern 150. Further, the height of the fourth
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area 162 of the barrier rib 160 may be defined as alength
from the upper surface of the first electrode 120 of the
organic light emitting element EL to a contact point be-
tween the fourth area 162 and the third area 161 of the
barrier rib 160.

[0069] Thatis, the second area 152 of the bank pattern
150 and the fourth area 162 of the barrier rib 160 have
the same height and the height of the first area 151 of
the bank pattern 150 is lower than the height of the third
area 161 of the barrier rib 160. Thus, the overall height
of the bank pattern 150 may be lower than the overall
height of the barrier rib 160. Herein, since the height of
the bank pattern 150 is lower than the height of the barrier
rib 160, an open area between the bank pattern 150 and
the barrier rib 160 may be formed to a large size. Thus,
the second electrode 122 of the organic light emitting
element EL may be disposed to a wide range on the
exposed upper surface of the auxiliary electrode 130.
[0070] As illustrated in FIG. 4 and FIG. 5, an organic
emission layer 131a, 131b, 131c¢, 141 of the organic light
emitting element EL is disposed on the substrate 100 on
which the bank pattern 150 and the barrier rib 160 are
disposed. In this case, the organic emission layer 131a,
131b, 131c, 141 may be formed by a linear deposition or
coating method. For example, the organic emission layer
131a, 131b, 131c, 141 may be formed by evaporation.
The organic emission layer 131a, 131b, 131c, 141
formed by the above-described method may include first
non-disposition areas 151a and 151b, second non-dis-
position areas 161a and 161b, and third non-disposition
areas 162a and 162b on the substrate 100.

[0071] Herein, the first non-disposition areas 151a and
151b of the organic emission layer 131a, 131b, 131c,
141 correspond to partial areas of both lateral surfaces
of the first area 151 of the bank pattern 150. The second
non-disposition areas 161aand 161b of the organic emis-
sion layer 131a, 131b, 131c, 141 correspond to both lat-
eral surfaces of the third area 161 of the barrier rib 160.
The third non-disposition areas 162a and 162b of the
organic emission layer 131a, 131b, 131c, 141 corre-
spond to both lateral surfaces of the fourth area 162 of
the barrier rib 160 and a part of the upper surface of the
auxiliary electrode 130 which is exposed by the organic
emission layer 131a, 131b, 131c, 141.

[0072] Specifically, the organic emission layer 131a,
131b, 131c, 141 may be disposed on an upper surface
of the bank pattern 150, parts of both lateral surfaces of
the bank pattern 150, and an upper surface of the barrier
rib 160. Herein, the organic emission layer 131b, 131¢c
disposed on the parts of the both lateral surfaces of the
bank pattern 150 may be disposed to expose an area of
the first area 151 having a reverse-tapered shape where
a taper angle is formed.

[0073] More specifically, since the organic emission
layer 131a, 131b, 131c, 141 is formed by a linear depo-
sition or coating method, the organic emission layer
131a, 131b, 131c¢, 141 is not formed on an area having
a stepped portion or an area, such as the bank pattern
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150, having a reverse-tapered structure. Therefore, the
organic emission layer 131a, 131b, 131c, 141 is not de-
posited or coated on partial areas of the both lateral sur-
faces of the first area 151 of the bank pattern 150 where
a taper angle is formed.

[0074] Further, the organic emission layer 131a, 131b,
131c, 141 is not deposited or coated around the barrier
rib 160 having a reverse-tapered structure. Specifically,
the organic emission layer 131a, 131b, 131c, 141 is
formed only on an upper surface of the third area 161 of
the barrier rib 160, but not formed on both lateral surfaces
of the third area 161 of the barrier rib 160 and around the
fourth area 162. More specifically, the organic emission
layer 131a, 131b, 131c, 141 may be formed to expose
the both lateral surfaces of the third area 161 and a part
of the upper surface of the auxiliary electrode 130 around
the fourth area 162.

[0075] The second electrode 122 of the organic light
emitting element EL may be disposed on the substrate
100 on which the organic emission layer 131a, 131b,
131c, 141 is disposed. Herein, the second electrode 122
may be formed by a non-directional deposition or coating
method. For example, the second electrode 122 may be
formed by sputtering. Such a method has an excellent
step coverage, and, thus, can easily form the second
electrode 122 on a structure having a stepped portion or
a reverse-tapered shape.

[0076] Therefore, the second electrode 122 can be
easily disposed on the bank pattern 150 having areverse-
tapered shape and around the barrier rib 160. Specifical-
ly, the second electrode 122 may be disposed on any
area of the bank pattern 150 and of the barrier rib 160
except for lateral surfaces of the third area 161. Herein,
the second electrode 122 cannot be introduced on the
lateral surfaces of the third area 161 of the barrier rib
160. Thus, the second electrode 122 is not formed on
the lateral surfaces of the third area 161.

[0077] That is, the second electrode 122 may be dis-
posed to be in contact with the bank pattern 150 on the
partial areas of the lateral surfaces of the first area 151
of the bank pattern 150 where the organic emission layer
131a, 131b, 131c, 141 is not disposed. Further, the sec-
ond electrode 122 may be disposed on the auxiliary elec-
trode 130 of which the upper surface is exposed in part
since the organic emission layer 131a, 131b, 131c, 141
is not disposed. That is, the second electrode 122 may
be disposed to be in contact with the part of the upper
surface of the auxiliary electrode 130.

[0078] Herein, the second electrode 122 may be de-
creased in thickness around the both lateral surfaces of
the first area 151 of the bank pattern 150, and may be
decreased in thickness on the auxiliary electrode 130
around the fourth area 162 of the barrier rib 160. This is
because while the second electrode 122 is formed, a
pathway for a material of the second electrode 122 is
blocked by the first area 151 of the bank pattern 150
having a reverse-tapered shape and the third area 161
of the barrier rib 160.
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[0079] However, since the organic emission layer
131a, 131b, 131c, 141 is disposed to expose the part of
the upper surface of the auxiliary electrode 130, the sec-
ond electrode 122 and the auxiliary electrode 130 can
be fully brought into contact with each other at the ex-
posed area of the upper surface of the auxiliary electrode
130. Thus, a resistance of the second electrode 122 can
be reduced.

[0080] In other words, since the first area 151 of the
bank pattern 150 has a small height, the maximum width
ofthefirstarea 151 of the bank pattern 150 may be small-
er than the maximum width of the second area 152 of
the bank pattern 150. Further, since the third area 161
of the barrier rib 160 has a great height, the maximum
width of the third area 161 may be greater than the max-
imum width of the fourth area 162 of the barrier rib 160.
[0081] Meanwhile, since the organic emission layer
131a, 131b, 131c, 141 is formed by a linear deposition
or coating method, as the maximum widths of the first
area 151 and the third area 161 having areverse-tapered
shape are increased, an area for the organic emission
layer 131a, 131b, 131c, 141 is decreased. That s, as the
heights and the maximum widths of the firstarea 151 and
the third area 161 are increased, an area covered by the
widest portions of the first area 151 and the third area
161 isincreased. Thus, the area for the organic emission
layer131a,131b, 131c¢, 141 formed by a linear deposition
or coating method is decreased.

[0082] That is, since the maximum width of the third
area 161 of the barrier rib 160 having a reverse-tapered
shape is greater than the maximum width of the fourth
area 162, introduction of a material of the organic emis-
sion layer 131a, 131b, 131c, 141 into an area where the
auxiliary electrode 130 is disposed can be suppressed.
Specifically, when the maximum width of the third area
161 is greater than the maximum width of the fourth area
162, the third area 161 may be formed to be overlapped
with the second area 152 of the bank pattern 150 and/or
a part of the upper surface of the auxiliary electrode 130
which is exposed by the fourth area 162 of the barrier rib
160. Thus, the third area 161 covers the part of the upper
surface of the auxiliary electrode 130. Therefore, depo-
sition or coating of the organic emissionlayer 131a, 131b,
131c, 141 on the entire surface of the auxiliary electrode
130 can be suppressed.

[0083] Thatis, the organic emission layer 131a, 131b,
131c, 141 may be disposed to expose the part of the
upper surface of the auxiliary electrode 130. Therefore,
itis possible to adjust an areawhere the second electrode
122 and the auxiliary electrode 130 can be brought into
contact with each other depending on a height of the third
area 161 of the barrier rib 160. Accordingly, it is possible
to effectively reduce a resistance of the second electrode
122.

[0084] Further, a conventional organic emission layer
is formed to a large thickness at a boundary between a
bank pattern and a first electrode of an organic light emit-
ting element, and, thus, has the problem of a leakage
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current at the boundary between the bank pattern and
the first electrode. However, the bank pattern 150 ac-
cording to an exemplary embodiment of the present dis-
closure includes the first area 151 having a reverse-ta-
pered shape. Therefore, the organic emissionlayer 131a,
131b, 131c, 141 includes the first non-disposition areas
151a and 151b on the partial areas of the both lateral
surfaces of the first area 151. Thus, it is possible to sup-
press generation of a leakage current. That is, the bank
pattern 150 and the second electrode 122 are disposed
to be in contact with each other in the first non-disposition
areas 151a and 151b of the organic emission layer 131a,
131b, 131c, 141, and the configuration of the organic
emission layer 131a, 131b, 131c¢, 141 that causes a leak-
age current is eliminated. Therefore, it is possible to sup-
press generation of a leakage current.

[0085] Further, since the maximum width of the first
area 151 of the bank pattern 150 is smaller than the max-
imum width of the second area 152, the organic emission
layer 131a, 131b, 131c, 141 may include the first non-
disposition areas 151a and 151b at a boundary between
the bank pattern 150 and the first electrode 120 in order
not to affect an emission area. In other words, according
to an exemplary embodiment of the present disclosure,
even if the organic emission layer 131a, 131b, 131c, 141
includes a non-disposition area, an emission area is not
decreased but generation of a leakage current is sup-
pressed. Thus, it is possible to suppress generation of a
dark spot or a bright spot.

[0086] Hereinafter, the shape of the bank pattern ac-
cording to another exemplary embodiment of the present
disclosure will be described with reference to FIG. 7. The
organic light emitting display device according to another
exemplary embodiment of the present disclosure may
include the same components as those of the above-
described exemplary embodiment. The redundant de-
scription thereof may be omitted. Further, the same com-
ponents will be assigned the same reference numerals.
[0087] Referringto FIG. 7, a bank pattern 250 accord-
ing to another exemplary embodiment of the present dis-
closure includes a first area 251 and a second area 252.
The first area 251 of the bank pattern 250 is formed into
a reverse-tapered shape, and the second area 252 of
the bank pattern 250 is formed into a tapered shape.
[0088] Inthis case, the maximum width of the first area
251 of the bank pattern 250 may be greater than the
maximum width of the second area 252 of the bank pat-
tern 250. Thus, first non-disposition areas 251aand 251b
of the organic emission layer 131a, 131b, 131c, 141 may
be increased in size. Therefore, it is possible to further
suppress generation of a leakage current caused by a
large thickness of the organic emission layer 131a,131b,
131c,141.

[0089] Hereinafter, anorganic light emitting display de-
vice according to yet another exemplary embodiment of
the present disclosure will be described with reference
to FIG. 8. FIG. 8 is a cross-sectional view of an organic
light emitting display device according to yet another ex-
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emplary embodiment of the present disclosure. The or-
ganic light emitting display device according to yet an-
other exemplary embodiment of the present disclosure
may include the same components as those of the above-
described exemplary embodiment. The redundant de-
scription thereof may be omitted. Further, the same com-
ponents will be assigned the same reference numerals.
[0090] FIG. 8isaplane view illustrating that the second
interlayer insulation film 108, the connection electrode
109, and the auxiliary line 110 illustrated in the cross-
sectional view of FIG. 4 are excluded from the organic
light emitting display device according to yet another ex-
emplary embodiment of the present disclosure and the
first electrode 120 of the organic light emitting element
EL is directly connected to the drain electrode 106b of
the thin film transistor Tr. Herein, since the second inter-
layer insulation film 108, the connection electrode 109,
and the auxiliary line 110 are excluded, the number of
masks and the number of processes can be reduced.
[0091] Further, the auxiliary electrode and the barrier
rib of the present disclosure may be disposed at various
locations. Details thereof will be described with reference
to FIG. 9 through FIG. 11. FIG. 9 is a plane view illustrat-
ing a disposition relationship between a sub-pixel and an
auxiliary electrode according to an exemplary embodi-
ment. Referring to FIG. 9, a plurality of pixel areas P is
disposed on the substrate 100 of the organic light emitting
display device. A plurality of sub-pixels is disposed on
the pixel area P.

[0092] Specifically, the pixel area P may include a first
sub-pixel SP1, a second sub-pixel SP2, a third sub-pixel
SP3, and a fourth sub-pixel SP4. The pixel area P in-
cludes four sub-pixels in the drawing, but is not limited
thereto. The pixel area P may include three sub-pixels.
[0093] Herein, the first sub-pixel SP1 may be a white
(W) sub-pixel, the second sub-pixel SP2 may be a red
(R) sub-pixel, the third sub-pixel SP3 may be a green (G)
sub-pixel, and the fourth sub-pixel SP4 may be a blue
(B) sub-pixel, but is not limited thereto.

[0094] Herein, the first to fourth sub-pixels SP1, SP2,
SP3, and SP4 may be defined as an emission area EA
and a non-emission area NEA by a bank pattern 350.
That is, an area opened by the bank pattern 350 may be
the emission area EA, and an area where the bank pat-
tern 350 is disposed may be the non-emission area NEA.
In this case, the non-emission area NEA may include an
area where an auxiliary electrode 330 is disposed.
[0095] Further, the auxiliary electrode 330 may be dis-
posed at one side of the first to fourth sub-pixels SP1,
SP2, SP3, and SP4. That is, a single auxiliary electrode
330 may be included in each sub-pixel. Herein, the aux-
iliary electrode 330 may be disposed in parallel with a
gate line (not illustrated), or may be disposed in parallel
with a data line (not illustrated).

[0096] A barrier rib 360 may be disposed on a part of
an upper surface of the auxiliary electrode 330. Herein,
the bank pattern 350 and the barrier rib 360 may be dis-
posed on the same layer and formed of the same mate-
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rial. Further, each of the bank pattern 350 and the barrier
rib 360 may be formed to have both a reverse-tapered
shape and a tapered shape.

[0097] Further, although the auxiliary electrode 330 is
illustrated as being disposed at a lower side of the first
to fourth sub-pixels SP1, SP2, SP3, and SP4 in Fig. 9,
the present disclosure is not limited thereto. The auxiliary
electrode 330 may be disposed at an upper side or a
lateral side of each sub-pixel. That is, in an exemplary
embodiment of the present disclosure, each sub-pixel is
provided with an auxiliary electrode 330 respectively. As
such, since the auxiliary electrode 330 is disposed in
each sub-pixel, a voltage difference of the organic light
emitting display device can be controlled by unit of a sub-
pixel.

[0098] FIG. 10is a plane view illustrating a disposition
relationship between a sub-pixel and an auxiliary elec-
trode according to another exemplary embodiment. The
organic light emitting display device according to another
exemplary embodiment of the present disclosure may
include the same components as those of the above-
described exemplary embodiment. The redundant de-
scription thereof may be omitted. Further, the same com-
ponents will be assigned the same reference numerals.
Referring to FIG. 10, pixel areas P each including a plu-
rality of sub-pixels SP1, SP2, SP3, and SP4 are disposed
on the substrate 100.

[0099] Further, an auxiliary electrode 430 may be dis-
posed atone side of the pixel area P. Thatis, one auxiliary
electrode 430 may be included in each pixel area P. Here-
in, the auxiliary electrode 430 may be disposed in parallel
with a gate line (not illustrated), or may be disposed in
parallel with a data line (not illustrated).

[0100] A barrier rib 460 disposed on the same layer
and formed of the same material as a bank pattern 450
may be disposed on the auxiliary electrode 430. Each of
the bank pattern 450 and the barrier rib 460 may be
formed to have both a reverse-tapered shape and a ta-
pered shape.

[0101] Although the auxiliary electrode 430 is illustrat-
ed as being disposed at a lower side of the pixel area P
in the drawing, the present disclosure is not limited there-
to. The auxiliary electrode 430 may be disposed at an
upper side or a lateral side of the pixel area P. That is,
in an exemplary embodiment of the present disclosure,
a single auxiliary electrode 430 is sufficient for each pixel
area P. As such, since the single auxiliary electrode 430
is disposed in each sub-pixel, a voltage difference of the
organic light emitting display device can be controlled by
unit of a pixel area.

[0102] FIG. 11 is a plane view illustrating a disposition
relationship between a sub-pixel and an auxiliary elec-
trode according to yet another exemplary embodiment.
The organic light emitting display device according to yet
another exemplary embodiment ofthe presentdisclosure
may include the same components as those of the above-
described exemplary embodiments. The redundant de-
scription thereof may be omitted. Further, the same com-
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ponents will be assigned the same reference numerals.
[0103] Referring to FIG. 11, a first pixel area P1 and a
second pixel area P2 each including a plurality of sub-
pixels SP1, SP2, SP3, and SP4 are disposed on the sub-
strate 100. Herein, the first pixel area P1 and the second
pixel area P2 are disposed to be adjacent to each other.
For example, the first pixel area P1 may be located on
the second pixel area P2.

[0104] Herein, an auxiliary electrode 530 may be dis-
posed between the first pixel area P1 and the second
pixel area P2. Specifically, the auxiliary electrode 530
may be disposed between one sub-pixel disposed in the
first pixel area P1 and the corresponding sub-pixel dis-
posed in the second pixel area P2.

[0105] For example, the auxiliary electrode 530 may
be disposed between the second sub-pixel SP2 disposed
in the first pixel area P1 and the second sub-pixel SP2
disposed in the second pixel area P2. Herein, the second
sub-pixels SP2 may be white (W) sub-pixels.

[0106] Although the auxiliary electrode 530 is illustrat-
ed as being disposed between the white (W) sub-pixel
in the first pixel area P1 and the white (W) sub-pixel in
the second pixel area P2 in the drawing, the present dis-
closure is not limited thereto. The auxiliary electrode 530
may be disposed between a red (R) sub-pixel in the first
pixel area P1 and a red (R) sub-pixel in the second pixel
area P2. Otherwise, the auxiliary electrode 530 may be
disposed between a green (G) sub-pixel in the first pixel
area P1 and a green (G) sub-pixel in the second pixel
area P2. Alternatively, the auxiliary electrode 530 may
be disposed between a blue (B) sub-pixel in the first pixel
area P1 and a blue (B) sub-pixel in the second pixel area
P2.

[0107] A barrier rib 560 disposed on the same layer
and formed of the same material as a bank pattern 550
may be disposed on the auxiliary electrode 530. Each of
the bank pattern 550 and the barrier rib 560 may be
formed to have both a reverse-tapered shape and a ta-
pered shape.

[0108] Further, although the single auxiliary electrode
530 is illustrated as being disposed between two pixel
areas in an exemplary embodiment of the present dis-
closure, the present disclosure is not limited thereto. A
plurality of pixel areas may share the single auxiliary elec-
trode 530. As such, since a plurality of pixel areas in-
cludes the auxiliary electrode 530, a voltage difference
of the organic light emitting display device can be con-
trolled by unit of a plurality of pixel areas.

[0109] The features, structures, effects, and the like
described in the above exemplary embodiments are in-
cluded in at least one exemplary embodiment and but
are not limited to one exemplary embodiment. In addition,
the features, structures, effects, and the like described
in the respective exemplary embodiments may be exe-
cuted by those skilled in the art while being combined or
modified with respect to other embodiments. According-
ly, it will be understood that contents related the combi-
nation and modification will be included in the scope of
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the present disclosure.

[0110] Further, it should be understood that the exem-
plary embodiments described above should be consid-
ered in a descriptive sense only and not for purposes of
limitation. It will be understood by those skilled in the art
that various other modifications and applications may be
made therein without departing from the scope of the
exemplary embodiments. For example, respective com-
ponents shown in detail in the exemplary embodiments
may be executed while being modified.

Claims
1. An organic light emitting display device comprising:

a substrate (100);

a first electrode (120) and an auxiliary electrode
(130) disposed on the substrate (100);

a bank pattern (150) disposed on a part of the
first electrode (122) and on a part of the auxiliary
electrode (130);

a barrier rib (160) disposed on the auxiliary elec-
trode (130) and divided into a third area (161)
having a reverse-tapered shape and a fourth ar-
ea (162) below the third area (161) and having
a tapered shape;

an organic emission layer (131) disposed on the
substrate (100) except of an area of the auxiliary
electrode (130) adjacent to the barrier rib (160);
and

the second electrode (122 disposed on the or-
ganic emission layer (131) and in contact with
the auxiliary electrode (130).

2. The organic light emitting display device according
to claim 1, wherein the bank pattern (150) is divided
into a firstarea (151) and a second area (152) below
the firstarea (151), wherein the first area of the bank
pattern has a reverse-tapered shape and/or the sec-
ond area of the bank pattern has a tapered shape.

3. The organic light emitting display device according
to any one of the preceding claims, wherein a height
of the bank pattern (150) is smaller than a height of
the barrier rib (160).

4. The organic light emitting display device according
to any one of the preceding claims, wherein a max-
imum width of the third area (161) of the barrier rib
(160) is greater than the maximum width of the fourth
area (162).

5. The organic light emitting display device according
to any one of the preceding claims, wherein the or-
ganic emission layer includes at least one of a first,
a second and a third non-disposition area (151a,
151b, 161a, 161b, 162a, 162b), wherein:
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the first non-disposition area (151a, 151b) of the
organic emission layer (131) corresponds to lat-
eral surfaces of the bank pattern (150),

the second non-disposition area (161a, 161b)
of the organic emission layer (131) corresponds
to lateral surfaces of the third area (161) of the
barrier rib (160), and

the third non-disposition area (162a, 162b) of
the organic emission layer (131) corresponds to
lateral surfaces of the fourth area (162) of the
barrier rib (160).

The organic light emitting display device according
to claim 5, wherein the second electrode (122) is in
contact with the bank pattern (150) in the first non-
dispositionarea (151a, 151b) of the organic emission
layer (131).

The organic light emitting display device according
to any one of the preceding claims, wherein the sec-
ond electrode (122) is in contact with the auxiliary
electrode (130) in the area of the auxiliary electrode
(130) adjacent to the barrier rib (160) which is ex-
posed by the bank pattern (150) and the barrier rib
(160).

The organic light emitting display device according
to any one of the preceding claims, wherein the first
electrode (120) and the auxiliary electrode (130) are
disposed on a same layer, and/or wherein the bank
pattern (150) and the barrier rib (160) are disposed
on a same layer.

The organic light emitting display device according
to any one of the preceding claims, further compris-
ing an auxiliary line (110) below the auxiliary elec-
trode (130) and the first electrode (120) with a flat-
tening film (111) inbetween, the auxiliary line (110)
being in contact with the auxiliary electrode (130).

The organic light emitting display device according
to claim 9, wherein the auxiliary line (110) overlaps
with the first electrode (120).

The organic light emitting display device according
to any one of the preceding claims, wherein the sub-
strate (100) includes a plurality of pixel areas (P),
each pixel area (P) including a plurality of sub-pixel
areas (SP1, SP2, SP3, SP4), wherein the auxiliary
electrode (130) is disposed corresponding to each
of the sub-pixel areas (SP1, SP2, SP3, SP4), or cor-
responding to each of the pixel areas (P), or corre-
sponding to two or more pixel areas (P).

A manufacturing method for an organic light emitting
display device, comprising:

forming a first electrode (120) of an organic light
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emitting element (EL) and an auxiliary electrode
(130) on a substrate (100);

forming a first photoresist (150a) on an area
overlapped with an end of the first electrode
(120) and an end ofthe auxiliary electrode (130),
corresponding to an area of a bank pattern
(150), and on a central area of the auxiliary elec-
trode (130), corresponding to an area of a rib
barrier (160), into a reverse-tapered shape by
irradiating a light through a mask (500) on the
first photoresist (150a);

forming a lower area of the first photoresist
(150a) into atapered shape by performing a heat
treatment to the first photoresist (150a) formed
into the reverse-tapered shape;

removing the first photoresist (150a, 150b,
150c) formed in an area excluding the area cor-
responding to the bank pattern (150) and the
area corresponding to the rib barrier (160); and
forming an organic emission layer (131) and a
second electrode (122) on the substrate (100).

13. The manufacturing method for an organic light emit-

ting display device according to claim 12, wherein
the removing of the first photoresist (150a) includes:

forming a second photoresist on the substrate
(100);

disposing a mask (600) including a semi-trans-
missive portion (600c) facing the area corre-
sponding to the bank pattern (150), a transmis-
sive portion (600d) facing the area correspond-
ingtotherib barrier (160), and a shielding portion
(600a) facing the area except the area corre-
sponding to the bank pattern (150) and the area
corresponding to the rib barrier (160);

etching a part of the second photoresist in the
area corresponding to the bank pattern (150)
and the second photoresist in an area excluding
the area corresponding to the bank pattern (150)
and the area corresponding to the rib barrier
(160), using the mask (600); and

removing the first photoresist (150a, 150b,
150c) formed in an area excluding the area cor-
responding to the bank pattern (150) and the
area corresponding to therib barrier (160), using
the remaining second photoresist as a mask.

14. The manufacturing method for an organic light emit-

ting display device according to claim 13, further
comprising:

after the removing of the first photoresist formed
in an area excluding the area corresponding to
the bank pattern (150) and the area correspond-
ing to the rib barrier (160), ashing the second
photoresist formed in the area corresponding to
the bank pattern (150) and a part of the second
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photoresist formed in the area corresponding to
the rib barrier (160); and

etching a part of the first photoresist formed in
the area corresponding to the bank pattern
(150), using the second photoresist formed in
the area corresponding to the rib barrier (160)
as a mask.

15. The manufacturing method for an organic light emit-
ting display device according to any one of claims
12 to 14, wherein the first photoresist (150a) is a
thermosetting photoresist.
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