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(57) ABSTRACT

An organic light-emitting display device comprises a sub-
strate comprising a plurality of sub-pixels, each of the
sub-pixels having an emission area and a non-emission area
provided to surround the emission area; an auxiliary line
disposed in the non-emission area; a first insulating film
having a first hole configured to expose a portion of the
auxiliary line; an auxiliary line connection pattern disposed
on the first insulating film having a protruding portion
protruding towards a center of the first hole and overlapping
the auxiliary line; at least one bump disposed on the auxil-
iary line within the first hole and adjacent to the protruding
portion of the auxiliary line connection pattern; and a bank
having a second hole larger than the first hole to expose the
protruding portion of the auxiliary line connection, thereby
lowering resistance of a cathode covering a plurality of
sub-pixels and preventing lateral current leakage between
the sub-pixels through a change of the connection structure
between the auxiliary line and the cathode.
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ORGANIC LIGHT-EMITTING DISPLAY
DEVICE

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application claims the priority of Korean
Patent Application No. 10-2018-0132470, filed on Oct. 31,
2018, which is hereby incorporated by reference in its
entirety.

BACKGROUND

Field of the Disclosure

[0002] The present disclosure relates to an organic light-
emitting display device, and more particularly to an organic
light-emitting display device that further includes an auxil-
iary line to lower resistance of a cathode covering a plurality
of sub-pixels and that is capable of effectively preventing
lateral current leakage through a change of the connection
structure thereof.

Description of the Background

[0003] As the information society develops, display
devices for displaying an image are being increasingly
required in various forms, and in recent years, various
display devices such as liquid crystal display (LCD) devices,
plasma display panel (PDP) devices, organic light-emitting
display (OLED) devices, organic electroluminescent display
devices, or the like have been utilized. Such a display device
includes a display panel corresponding to the display device.
[0004] Among these, an organic light-emitting display
device is a self-luminous device and thus does not a separate
light source unit, giving it the advantage of being easily used
in slim or flexible dis-play devices or having excellent color
purity.

[0005] The organic light-emitting display device includes
an organic light-emitting diode (OLED) to emit light. The
organic light-emitting diode includes two different elec-
trodes and an emission layer disposed between the elec-
trodes. An electron generated in any one of the electrodes
and a hole generated in the other one of the electrodes are
injected into the emission layer, and an exciton is formed by
combination of the electron and the hole at the emission
layer. When the exciton transitions from an excited state to
a ground state, light is emitted from the organic light-
emitting diode.

[0006] An organic light-emitting display device, in which
each of a plurality of sub-pixels defined on a substrate in a
matrix form includes an organic light-emitting diode and a
driving thin-film transistor for controlling the organic light-
emitting diode, is referred to as an active-type organic
light-emitting display device.

[0007] In the active-type organic light-emitting display
device, the organic light-emitting diode includes first and
second electrodes, which face each other, and an organic
light-emitting layer dis-posed therebetween. The first elec-
trode is patterned in each pixel, and the second electrode is
formed in an integral structure covering a plurality of
sub-pixels.

[0008] However, a conventional organic light-emitting
display device, which has a rectangular shape in a plan view,
has nonuniform brightness from one side thereof to the
opposite side thereof. Specifically, the brightness at the
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center between the opposite sides is the lowest, and is
gradually in-creased from the center to the periphety, i.e. to
the one side or to the opposite side. In other words, the
brightness is gradually decreased from the petiphery to the
center.

[0009] In the organic light-emitting display device, the
organic light-emitting diode includes a second electrode (a
cathode) covering a plurality of sub-pixels. The second
electrode is formed of a material having high resistance
characteristics, which is one of causes of brightness non-
uniformity. Constant voltage or ground voltage is applied to
the peripheral portion of the second electrode. However, the
resistance is gradually increased from the peripheral portion,
1.e. from a voltage supply source, to the center portion, and
voltage stability is deteriorated. Thus, a brightness deviation
occurs in the respective areas of the panel.

[0010] Further, because the brightness deviation of the
display device gives a sense of discomfort to a viewer, the
improvement of brightness deviation is required.

SUMMARY

[0011] Accordingly, the present disclosure is directed to an
organic light-emitting display device that substantially obvi-
ates one or more problems due to limitations and disadvan-
tages of the related art.

[0012] More specifically, the present disclosure is to pro-
vide an organic light-emitting display device that further
includes an auxiliary line to lower resistance of a cathode
covering a plurality of sub-pixels and that is capable of
effectively preventing lateral current leakage through a
change of the connection structure thereof.

[0013] Additional advantages and features of the disclo-
sure will be set forth in part in the description which follows
and in part will become apparent to those having ordinary
skill in the art upon examination of the following or may be
learned from practice of the disclosure. The objectives and
other advantages of the disclosure may be realized and
attained by the structure particularly pointed out in the
written description and claims hereof as well as the
appended drawings.

[0014] An organic light-emitting display device according
to the present disclosure further includes an auxiliary line in
order to lower resistance of a cathode covering a plurality of
sub-pixels, and is capable of effectively preventing lateral
current leakage through a change of the connection structure
thereof.

[0015] According to an aspect of the present disclosure, an
organic light-emitting display device comprises: a substrate
comprising a plurality of sub-pixels, each of the sub-pixels
having an emission area and a non-emission area provided
to surround the emission area; an auxiliary line in the
non-emission area of the substrate; a first insulating film
having a first hole configured to expose a portion of the
auxiliary line; an auxiliary line connection pattern on the
first insulating film having a protruding portion protruding
towards an interior or center of the first hole and overlapping
the auxiliary line; at least one bump on the auxiliary line
within the first hole and adjacent to the protruding portion of
the auxiliary line connection pattern; and a bank having a
second hole larger than the first hole to expose the protrud-
ing portion of the auxiliary line connection pattern.

[0016] The organic light-emitting display device may fur-
ther comprise a cathode configured to be directly connected



US 2020/0135838 Al

to the auxiliary line in a space under the protruding portion
of the auxiliary line connection pattern.

[0017] The organic light-emitting display device may fur-
ther comprise an organic film between the cathode and the
bank.

[0018] The organic light-emitting display device may fur-
ther comprise: an anode in a same layer as the auxiliary line
connection pattern and an organic functional layer in a same
layer as the organic film, in the emission area.

[0019] The anode, the organic functional layer and the
cathode may be sequentially stacked in the emission area to
form an organic light-emitting diode.

[0020] The organic light-emitting display device may fur-
ther comprise: an organic film on an upper surface of the at
least one bump. The organic film may be formed in an island
shape.

[0021] The at least one bump may include a material of the
first insulating film.

[0022] According to an aspect, the at least one bump has
a smaller height than the first insulating film.

[0023] According to an aspect, the at least one bump has
a same height as the first insulating film. The organic
light-emitting display device may further comprise: at least
one auxiliary electrode divergence portion diverging from
the auxiliary line connection pattern and being provided on
at least one of the at least one bump. The at least one
auxiliary electrode divergence portion may laterally pro-
trude from an upper surface of the at least one bump.
[0024] The auxiliary line connection pattern may com-
prise a further divergence portion located at a side of the first
hole other than the sides surrounded by the auxiliary line
connection pattern.

[0025] The auxiliary line connection pattern may have a
connection portion with the auxiliary line. The connection
portion may be provided in a region overlapping the bank.
[0026] The organic light-emitting display device may fur-
ther comprise: a second insulating film be-tween the first
insulating film and the bank. The second insulation film may
have a third hole ex-posing the connection portion and the
first hole.

[0027] The first insulating film may be an inorganic film.
The second insulating film may be an organic film.

[0028] The organic light-emitting display device may
comptise a plurality of bumps spaced apart from each other
within the first hole.

[0029] At least one of the at least one bump may be
laterally spaced apart from the auxiliary line connection
pattern within an interval of 5 um.

[0030] An organic light-emitting display device according
to the present disclosure includes a substrate including a
plurality of sub-pixels, each of the sub-pixels including an
emission area and a non-emission area formed around the
emission area, an auxiliary line disposed in the non-emission
area of the substrate, a first insulating film having therein a
first hole exposing a portion of the auxiliary line there-
through, an auxiliary line connection pattern disposed on the
first insulating film, the auxiliary line connection pattern
having a protruding portion, at least a portion of the pro-
truding portion protruding to the interior of the first hole and
overlapping the auxiliary line with a vertical spacing from
the auxiliary line, at least one bump disposed on the auxil-
iary line within the first hole, the bump being located
adjacent to the protruding portion of the auxiliary line
connection pattern, and a bank having therein a second hole
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exposing the protruding potion of the auxiliary line connec-
tion pattern therethrough, the second hole being larger than
the first hole.

[0031] The organic light-emitting display device may fur-
ther include a cathode configured to be directly connected to
the auxiliary line within a horizontal spacing between the
protruding portion of the auxiliary line connection pattern
and the bump.

[0032] The organic light-emitting display device may fur-
ther include an organic film disposed be-tween the cathode
and the bank.

[0033] The organic light-emitting display device may fur-
ther include an anode disposed in the same layer as the
auxiliary line connection pattern and an organic functional
layer disposed in the same layer as the organic film in the
emission area, and the anode, the organic functional layer
and the cathode may be sequentially stacked in the emission
area to form an organic light-emitting diode.

[0034] Thebump may be formed of a material forming the
first insulating film.

[0035] The bump may have a smaller height than the first
insulating film.
[0036] The organic light-emitting display device may fur-

ther include an organic film formed on the upper surface of
the bump in an island shape.

[0037] The bump may have the same height as the first
insulating film.
[0038] The organic light-emitting display device may fur-

ther include an auxiliary electrode divergence portion
diverging from the auxiliary line connection pattern, the
auxiliary electrode divergence portion being disposed on the
bump.

[0039] The auxiliary electrode divergence portion may
have a protruding portion radially protruding from the upper
surface of the bump.

[0040] The auxiliary line connection pattern may have a
connection portion with the auxiliary line in a region in
which the auxiliary line connection pattern overlaps the
bank.

[0041] The organic light-emitting display device may fur-
ther include a second insulating film dis-posed between the
first insulating film and the bank, the second insulating film
having therein a third hole exposing the connection portion
and the first hole therethrough.

[0042] The first insulating film may be an inorganic film,
and the second insulating film may be an organic film.
[0043] The at least one bump may include a plurality of
bumps, the plurality of bumps being spaced apart from each
other within the first hole.

[0044] The bump may be horizontally spaced apart from
the auxiliary line connection pattern within an interval of 5

pm.

[0045] Tt 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

[0046] The accompanying drawings, which are included
to provide a further understanding of the disclosure and are
incorporated in and constitute a part of the disclosure,
illustrate aspect(s) of the disclosure and together with the
description serve to explain the principle of the disclosure.



US 2020/0135838 Al

[0047] 1In the drawings:

[0048] FIG. 1 is a block diagram schematically showing
an organic light-emitting display device according to the
present disclosure;

[0049] FIG. 2 is a circuit diagram of each sub-pixel in FIG.
1

[0050] FIG. 3 is a plan view showing each sub-pixel in
FIG. 1;

[0051] FIG. 4 is a cross-sectional view taken along line I-I'
in FIG. 3;
[0052] FIG. 5is an enlarged view of region B or region C

in FIG. 3 in relation to an organic light-emitting display
device according to a first aspect of the present disclosure;

[0053] FIG. 6 is a cross-sectional view taken along line
[I-IT" in FIG. 5;
[0054] FIG. 7 is a plan view showing an organic light-

emitting display device according to a comparative example;

[0055] FIG. 8 s a cross-sectional view taken along line in
FIG. 7;

[0056] FIG. 9 is a picture showing defects of the organic
light-emitting display device according to the comparative
example;

[0057] FIG. 10 is a plan view of an organic light-emitting

display device according to a second aspect of the present
disclosure;

[0058] FIG. 11 is a cross-sectional view taken along line
IV-IV' in FIG. 10,

[0059] FIG. 12 is a cross-sectional view showing connec-
tion in an undercut region in the organic light-emitting
display device according to the second aspect of the present
disclosure;

[0060] FIG. 13 is a plan view of an organic light-emitting
display device according to a third aspect of the present
disclosure;

[0061] FIG. 14 is a cross-sectional view taken along line
V-V'in FIG. 13;

[0062] FIG. 15 is a plan view showing an organic light-
emitting display device according to a fourth aspect of the
present disclosure;

[0063] FIG. 16 is a plan view showing an organic light-
emitting display device according to a fifth aspect of the
present disclosure; and

[0064] FIG. 17 is a plan view showing an organic light-
emitting display device according to a sixth aspect of the
present disclosure.

DETAILED DESCRIPTION OF THE
DISCLOSURE

[0065] Reference will now be made in detail to the exem-
plary aspects of the present disclosure, examples of which
are illustrated in the accompanying drawings.

[0066] The exemplary aspects of the present disclosure to
be described below are provided by way of example so that
the idea of the present disclosure can be sufficiently trans-
ferred to those skilled in the art to which the present
disclosure pertains. Therefore, the present disclosure is not
limited to the exemplary aspects set forth herein but may be
modified in many different forms. In the drawings, sizes,
thicknesses or the like of elements may be exaggeratedly
illustrated for the sake of convenience and clarity. Wherever
possible, the same reference numbers will be used through-
out the drawings to refer to the same or like parts.

[0067] Advantages and features of the present disclosure
and methods for achieving them will be made clear from
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aspects described below in detail with reference to the
accompanying drawings. The present disclosure may, how-
ever, be embodied in many different forms, and should not
be construed as being limited to the aspects set forth herein.
Rather, these aspects are provided so that this disclosure will
be thorough and complete, and will fully convey the scope
of the disclosure to those skilled in the art. The present
disclosure is defined only by the scope of the claims. The
same reference numerals used throughout the specification
refer to the same constituent elements. In the drawings, the
sizes of layers or areas and the relative sizes thereof may be
exaggerated for clarity of description.

[0068] It will be understood that, when an element or a
layer is referred to as being “on” another element or layer,
it can be directly on the other element or layer or intervening
elements or layers may also be present. On the other hand,
when an element is referred to as being “directly on” another
element, this means that there are no intervening elements or
layers therebetween.

[0069] The spatially relative terms “below”, “beneath”,
“lower”, “above”, “upper”, and the like, may be used herein
for ease of description to describe the relations between one
element or component and another element or component as
illustrated in the drawings. It will be understood that the
spatially relative terms are intended to encompass different
orientations of the device in use or operation, in addition to
the orientation depicted in the drawings. For example, in the
case where a device shown in the drawing is turned over, the
device positioned “below” or “beneath” another device may
be placed “above” another device. Accordingly, the illustra-
tive term “below” may include both the lower and upper
positions.

[0070] The terminology used herein is for the purpose of
describing particular aspects only and is not intended to be
limiting of the disclosure. As used herein, the singular forms
are intended to include the plural forms as well, unless the
context clearly indicates otherwise. It will be further under-
stood that the terms “comprises” and/or “comprising,” when
used in this specification, 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.

[0071] FIG. 1 is a block diagram schematically showing
an organic light-emitting display device ac-cording to the
present disclosure, FIG. 2 is a circuit diagram of each
sub-pixel in FIG. 1, and FIG. 3 is a plan view showing each
sub-pixel in FIG. 1.

[0072] Hereinafter, spaces and areas divided in the organic
light-emitting display device according to the present dis-
closure will now be described with reference to FIGS. 1 to
3 in order to understand the configuration shown in the
cross-sectional views described below.

[0073] As shown in FIGS. 1 to 3, the organic light-
emitting display device 10 according to the pre-sent disclo-
sure includes a substrate 100, which has a polygonal shape
or a rectangular shape, and various components disposed on
the substrate 100.

[0074] The substrate 100 is largely divided into a display
area AA formed at the center thereof and a peripheral area
formed around the display area. Sub-pixels SP, each of
which includes an emission area EA and a non-emission area
NEA formed around the emission area, are arranged within
the display area AA in a matrix form.
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[0075] Each sub-pixel SP is divided into a gate line GL
and a data line DL, which cross each other. A driving voltage
line VDDL, to which driving voltage is applied, is further
provided within the dis-play area AA in the same direction
as the data line in order to drive a pixel circuit PC provided
in each sub-pixel SP. The driving voltage line is connected
to a driving thin-film transistor D-Tr, which is a part of the
pixel circuit PC.

[0076] The pixel circuit PC connected to the above lines
will be described below with reference to FIG. 2. The pixel
circuit PC includes a switching thin-film transistor S-Tr
disposed at a point where the gate line GL and the data line
DL cross each other, a driving thin-film transistor D-Tr
disposed between the switching thin-film transistor S-Tr and
the driving voltage line VDDL, an organic light-emitting
diode OLED connected to the driving thin-film transistor
D-Tr, and a storage capacitor Cst disposed between a gate
electrode and a drain electrode (or a source electrode) of the
driving thin-film transistor D-Tr.

[0077] Here, the switching thin-film transistor S-Tr is
formed at an area where the gate line GL. and the data line
DL cross each other and functions to select a corresponding
sub-pixel. The driving thin-film transistor D-Tr functions to
drive the organic light-emitting diode OLED of the sub-
pixel selected by the switching thin-film transistor S-Tr.

[0078] A gate driving part GD for supplying a scan signal
to the gate line GL and a data driving part DD for supplying
a data signal to the data line DL are included in the
peripheral area. The driving voltage line VDDL may receive
driving voltage from a first power source VDD provided in
the peripheral area or may receive driving voltage via the
data driving part DD.

[0079] Here, the gate driving part GD, the data driving
part DD and the first power source VDD may be formed so
as to be directly embedded in the peripheral area on the
substrate 100 when the thin-film transistor of the display
area is formed, or may be attached to the peripheral area on
the substrate 100 in a separate film or printed circuit board
form. In any case, these circuit driving parts are disposed in
the peripheral area around the display area. To this end, the
display area AA is formed further inwards than the edge of
the substrate 100.

[0080] The gate driving part GD sequentially supplies
scan signals to a plurality of gate lines GL. For example, the
gate driving part GD is a control circuit, and supplies scan
signals to a plurality of gate lines GL in response to control
signals supplied from a timing controller (not shown).

[0081] The data driving part DD supplies data signals to
data lines DL1 to DLm selected from the data lines DL in
response to control signals supplied from an external device
such as a timing controller (not shown). The data signals
supplied to the data lines DL1 to DLm are supplied to the
sub-pixels SP selected by the scan signals whenever the scan
signals are supplied to the gate lines GL to GLn. Through
this process, the sub-pixels SP are charged with voltage
corresponding to the data signals and emit light with bright-
ness corresponding thereto.

[0082] The substrate 100 may be an insulating substrate,
which is formed of plastic, glass, ceramic, or the like. In the
case in which the substrate 100 is formed of plastic, the
substrate 100 may be reduced in thickness and may be
flexible. However, the material of the substrate 100 is not
limited thereto. The substrate 100 may include metal and
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may further include an insulating buffer layer provided at a
portion thereof on which lines are formed.

[0083] A plurality of sub-pixels SP, e.g. three or four
sub-pixels, which emit light beams having different colors
from each other, may be grouped into a pixel.

[0084] Each of the sub-pixels SP is a unit, in which a
specific kind of color filter is provided or in which the
organic light-emitting diode is capable of emitting a light
beam having a specific color without a color filter. Colors
defined by the sub-pixels SP include red R, green G and blue
B. De-pending on the aspect, the colors may further include
white W. However, the present disclosure is not limited
thereto.

[0085] The organic light-emitting diode OLED is con-
nected to the driving thin-film transistor D-Tr at a first node
A, and includes an anode, a cathode disposed opposite the
anode, and an organic emission layer disposed between the
anode and the cathode. The anode, the cathode and the
organic emission layer being disposed in each sub-pixel.
[0086] The organic light-emitting display device 10 may
include a top emission type, a bottom emission type and a
dual emission type. In any emission type, a display panel
having a large area may undergo voltage drop of a cathode
which has high resistance, on the front surface of the display
area AA. Therefore, in order to solve this, the present
disclosure is configured such that an auxiliary electrode or
an auxiliary line 130 is disposed in the non-emission area, as
shown in FIG. 3.

[0087] Here, the auxiliary line 130 is formed of metal in
the same layer as the data line DL. The auxiliary line 130,
which has high conductivity, is connected to the cathode at
contact portions (refer to nodes B shown in FIG. 4) in each
sub-pixel or each pixel, thereby lowering the resistance of
the cathode in the extending direction of the auxiliary line
130 and consequently preventing voltage drop of the cath-
ode, which differs in the respective areas.

[0088] In the illustrated aspect, the auxiliary line 130
includes a first line 131, which extends in the direction of the
gate line GL, and a second line 132, which extends in the
direction of the data line DL, without limitation thereto. The
auxiliary line 130 may be disposed only in one of these
directions.

[0089] The auxiliary line 130, as described above, may be
patterned in the same layer as the data line DL, i.e. in the
same layer as one electrode constituting the thin-film tran-
sistor. The auxiliary line 130 may be formed in a single layer
structure made of Cu, Mo, Al, Ag, or Ti, or may be formed
in a multi-layer structure made of combinations thereof. The
auxiliary line 130 is connected to the cathode at the second
nodes B and functions to lower the resistance of the cathode.
[0090] Hereinafter, examples of a top-emission-type
organic light-emitting display device will be de-scribed
below. However, the aspects of the present disclosure are not
limited to the top emission type, but may be applied to the
structures of any display devices capable of preventing
voltage drop of a cathode.

[0091] Each of the aspects to be described below includes
a display area AA, in which sub-pixels SP, each including an
emission area EA and a non-emission area NEA disposed
around the emission area, are arranged in a matrix form, a
substrate 100 having a peripheral area formed around the
display area AA, a driving thin-film transistor D-Tr provided
in each sub-pixel SP on the substrate, and an organic
light-emitting diode OLED, which is connected to the driv-
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ing thin-film transistor D-Tr through a first contact hole
1800a at a first node A. A cathode of the organic light-
emitting diode is connected to auxiliary lines 130 (131 and
132) of the non-emission area NEA at second nodes B. The
cathode may be connected to one of the auxiliary lines 131
or 132, which extends in one direction, or may be connected
to both the auxiliary lines 131 and 132, which extend in two
directions.

[0092] The concrete connection structure between the
cathode and the auxiliary line 130 in each of the aspects will
be described below.

[0093] FIG. 4 is a cross-sectional view taken along line I-I'
in FIG. 3.
[0094] As shown in FIG. 4, the emission area of the

organic light-emitting display device according to the pres-
ent disclosure includes an organic light-emitting diode
OLED, which includes an anode 1200, an organic functional
layer 1210 and a cathode 190, which are stacked in that order
on the substrate 100.

[0095] The anode 1200 includes a transparent electrode,
such as ITO, IZO or ITZO, which is in con-tact with the
organic functional layer 1210. Depending on the aspect, the
anode 1200 may further include a reflective electrode pro-
vided at a lower side thereof.

[0096] The organic functional layer 1210 is a layer that
emits light. Although the organic functional layer 1210 is
illustrated as being formed in a single layer structure, it is not
limited thereto, but may have a multi-layer stack structure.
For example, the organic functional layer 1210 may have a
structure in which a hole injection layer, a hole transport
layer, an emission layer, an electron transport layer and an
electron injection layer are stacked on one another. Depend-
ing on the aspect, the organic functional layer may be
formed in a tandem structure, which includes a plurality of
emission units, each of which includes an emission layer, a
hole transport layer disposed on the lower side of the
emission layer and an electron transport layer disposed on
the upper side of the emission layer, and a charge generation
layer interposed between the emission units.

[0097] Here, in the case in which the organic functional
layer is formed in a multi-layer structure, the entire multiple
layers or some of the multiple layers may be commonly
provided in the sub-pixels. Even in this case, according to
the organic light-emitting display device according to the
present disclosure, because the auxiliary line 130 and the
cathode 190 are directly connected to each other, a portion
in which the organic functional layer is not formed needs to
be present in the auxiliary line 130. According to the present
disclosure, the portion in which the organic functional layer
is not formed is realized through an undercut structure, and
the concrete shape of the undercut structure in each of the
aspects will be described later.

[0098] The emission area EA of the present disclosure
may be defined as an open area of a bank 170. The bank 170
may be formed of polyimide, polyacrylate or polyamide, and
may be patterned through exposure and development pro-
cesses. Depending on the aspect, the bank 170 may include
a light-blocking material to prevent light leakage or mixing
of colors of light emitted from adjacent sub-pixels.

[0099] As described above, in the pixel circuit, the anode
1200 of the organic light-emitting diode OLED is connected
to the (driving) thin-film transistor TFT at the first node A.
[0100] The driving thin-film transistor TFT includes a
semiconductor layer 102 disposed on the substrate 100, a
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gate insulating film 105 and a gate electrode 103, which
overlap a predetermined portion of the semiconductor layer
102, and a source electrode 106a and a drain electrode 1065,
which are connected to opposite ends of the semiconductor
layer 102.

[0101] The semiconductor layer 102 may include, for
example, any one of an amorphous silicon layer, a polysili-
con layer, and an oxide semiconductor layer. Depending on
the aspect, the semi-conductor layer 102 may include a
combination of two or more of the semiconductor layers
de-scribed above.

[0102] In order to prevent the semiconductor layer 102
from being affected by impurities of the substrate 100, a
buffer layer may be additionally provided between the
substrate 100 and the semi-conductor layer 102.

[0103] Inaddition, an interlayer insulating film 120, which
has a connection hole of the connection part, may be
additionally provided between the semiconductor layer 102
and the source electrode 1064 and between the semiconduc-
tor layer 102 and the drain electrode 1065.

[0104] Inaddition, an insulation stack 1800 having therein
a first contact hole 1800a may be provided between the
driving thin-film transistor TFT and the anode 1200. In the
aspect shown in FIG. 4, the insulation stack 1800 includes
a first insulating film 140, which is of an inorganic film type,
and a second insulating film 150, which is of an organic film
type. In this case, the first con-tact hole 1800a in the
insulation stack 1800 is formed such that the second insu-
lating film 150 and the first insulating film 140 are partially
removed in order to expose the drain electrode 1064.
[0105] However, the present disclosure is not limited
thereto. Only the first insulating film 140 may be formed in
the insulation stack 1800 without forming the second insu-
lating film 150, which is an organic film.

[0106] In addition, a pad electrode 2300 may be addition-
ally provided in the same layer as the source electrode 106a
and the drain electrode 1065 in the peripheral area of the
substrate 100. In addition, a pad protection electrode may be
additionally provided in the same layer as the anode 1200
above the pad electrode 2300.

[0107] The construction of the emission area described
above is commonly included in the aspects of the organic
light-emitting display device according to the present dis-
closure. Hereinafter, the construction above the auxiliary
line provided in the non-emission area NEA in each of the
aspects will be described.

[0108] FIG. 5is an enlarged view of region B or region C
in FIG. 3 in relation to an organic light-emitting display
device according to a first aspect of the present disclosure,
and FIG. 6 is a cross-sectional view taken along line II-IT' in
FIG. 5.

[0109] As shown in FIGS. 5 and 6, the organic light-
emitting display device according to the first aspect of the
present disclosure includes an auxiliary line 130, which is
provided in the non-emission area of the substrate 100, a first
insulating film 140, which has therein a first hole 140e for
exposing a portion of the auxiliary line, an auxiliary line
connection pattern 160, which is disposed on the first
insulating film 140 and has a protruding portion UC pro-
truding therefrom to the interior or center of the first hole
140e so as to overlap the auxiliary line 130 with a vertical
spacing from the auxiliary line 130, a bump 140q, which is
disposed on the auxiliary line 130 within the first hole 140e
so as to be adjacent to the protruding portion UC of the
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auxiliary line connection pattern 160, and a bank 170, which
exposes the protruding portion of the auxiliary line connec-
tion pattern 160 therethrough and has therein a second hole
170e, which is larger than the first hole. In other words, the
protruding portion UC may protrude from a side or edge of
the first hole 140e formed in the first insulation film 140e. In
other words, the vertical spacing or vertical space may be
formed be-tween the protruding portion UC and the auxil-
iary line 130. That is, a height of the vertical space may
correspond to a height of the first insulating film 140. In
other words, the bump 140a may be laterally or horizontally
spaced apart from a side or edge of the first hole 140e formed
in the first insulating film and may be provided neighboring
or in close proximity to the line connection pat-termn 160.
[0110] The bank 170 and the first insulating film 140 are
the components that extend horizontally and continuously
from the emission area described above with reference to
FIG. 4. In addition, like the emission area, a second insu-
lating film 150 may be additionally provided as a protection
film, which is of an organic film type, between the first
insulating film 140 and the bank 170.

[0111] The auxiliary line 130 is formed in the same layer
as the source electrode 1064 and the drain electrode 1065
described above with reference to FIG. 4. For example, the
auxiliary line 130 may be formed in a single layer structure
made of Cu, Mo, Al, Ag, or Ti, or may be formed in a
multi-layer structure made of combinations thereof.

[0112] The auxiliary line connection pattern 160 is formed
in the same layer as the anode 1200 and includes a trans-
parent electrode. The auxiliary line connection pattern 160 is
formed so as to be electrically disconnected from the anode
1200, and may be formed in an island shape in each
sub-pixel. In other words, the auxiliary line connection
pattern 160 is formed to be disconnected from the anode 120
in each sub-pixel. In addition, the auxiliary line connection
pattern 160 has an auxiliary line contact CTA through a
second contact hole 140c, which is formed in the first
insulating film 140 in order to expose a portion of the
auxiliary line 130. The auxiliary line 130, which is a
transparent electrode element formed in the same layer as
the anode 1200, may maintain low resistance characteristics
within a corresponding sub-pixel through the auxiliary line
contact CTA, which may be or include a metallic element,
ametallic layer, a reflective element and/or a reflective layer.
In other words, the auxiliary line contact CTA may provide
or be a connection portion for electrically connecting the
auxiliary line connection pattern 160 to the first insulating
film 140.

[0113] The reason why the auxiliary line connection pat-
tern 160 of the present disclosure has the protruding portion
UC, which is disposed further inwards than the first insu-
lating film 140, is to allow the cathode 190, which is to be
formed later, to be directly connected to the auxiliary line
130 within the vertical spacing between the protruding
portion UC of the auxiliary line connection pat-tern 160 and
the auxiliary line 130. The protruding portion UC protrudes
from the first insulating film 140 with a width of about 2 to
5 um in the horizontal direction.

[0114] As shown in FIG. 5, the protruding portion UC of
the auxiliary line connection pattern 160 is disposed in a
region overlapping the first hole 140e. In other words, the
protruding portion UC of the auxiliary line connection
pattern 160 overlaps the first hole 140e provided in the first
insulation film 140. As shown in FIG. 5, the protruding

Apr. 30,2020

portion may have an “L” shape in a plan view, with-out
limitation thereto. The protruding portion UC may have a
“-” shape or an “1” shape corresponding to one side or edge
of the first hole 140e, a “U” shape corresponding to three
sides or edges of the first hole 140e, or a “[J” shape
corresponding to four sides or edges of the first hole 140e.
The auxiliary line connection pattern 160 is provided so as
to surround some or all of the sides or edges of the first hole
140e depending on the shape of the protruding portion.

[0115] The protruding portion UC of the auxiliary line
connection pattern 160 is a structure that is obtained by
etching the first insulating film 140 below the auxiliary line
connection pattern 160. This structure is referred to as an
undercut structure because the element (the first insulating
film) below the auxiliary line connection pattern 160 is
partially removed. Thus, a space is formed under the pro-
truding portion UC of the auxiliary line connection pattern
160. That is, the space is formed between the protruding
portion UC and the auxiliary line 130, and within the first
hole 140e formed in the first insulating film 140. This space
may also be referred to as vertical space, vertical spacing.

[0116] The bump 1404 of the present disclosure is spaced
apart from the first insulating film 140, in other words from
an edge or side of the first hole 140e formed in the first
insulating film 140, and is disposed adjacent to the auxiliary
line connection pattern 160. The bump 140a is formed of the
same material as the first insulating film 140, and has a
height that is equal to or less than the height of the first
insulating film 140. In order to allow an organic film 180,
which is to be formed later, to be formed along the upper
surface and the lateral surface of the bump 140a and to
prevent the organic film 180 from extending to a region
below the auxiliary line connection pattern 160, in other
words to the space under the protruding portion UC, the
bump 140q is disposed adjacent to the end of the protruding
portion of the auxiliary line connection pattern 160 within an
interval of 5 um. The reason why the bump 140q is disposed
adjacent to the auxiliary line connection pattern 160 is to
allow the organic film 180, which is formed through a
deposition process after the formation of the bank 170, to
remain on the upper portion and the lateral portion of the
bump 1404 and to prevent the organic film 180 from
extending to a region below the auxiliary line connection
pattern 160, in other words to the space under the protruding
portion UC.

[0117] As described above, when the organic film 180 is
deposited after the formation of the bank 170, the bump
140a functions as a structure within the first hole 140e for
reducing or preventing permeation of the organic film 180
under the protruding portion UC of the auxiliary line con-
nection pattern 160. In other words, the bump 140a func-
tions as a structure within the first hole 140e for reducing or
preventing permeation of the organic film 180 into the space
under the protruding portion UC of the auxiliary line con-
nection pattern 160. The organic film 180 is deposited with
strong straightness. Thus, the organic film 180 is deposited
with a constant thickness on a flat sur-face, but is deposited
with a small thickness or is hardly deposited on a lateral
portion. Thus, an organic material, which is introduced into
the first hole 140e, is deposited with a constant thick-ness on
the upper surface of the bump 1404 and on the flat surface
of the auxiliary line 130, on which the bump 140q is not
formed, and is deposited with a small thickness on the lateral
surface of the bump 140a. In this case, because the surface
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area is increased by the formation of the bump 140qa, the
organic material introduced into the first hole 140¢ is dis-
persed on the surface of the bump 1404, and thus a small
amount or no amount of organic material permeates the
space under protruding portion of the auxiliary line connec-
tion pattern 160. Further, since the organic film 180 is
formed with a small thickness on the lateral surface of the
bump 140a, a possibility of permeation of the organic film
180 into the space under the protruding portion of the
auxiliary line connection pattern 160 disposed adjacent
thereto is also lowered.

[0118] In particular, during the process of depositing the
multi-layered organic film 180 in the structure in which the
bump 140« of the present disclosure is provided, even when
a portion of the material of the organic film 180 permeates
the space under the protruding portion of the auxiliary line
connection pattern 160, only a small amount of material
discontinuously permeates due to the structural characteris-
tics, and thus the organic film 180 is not stacked in a layered
structure. Thus, a region, in which the cathode 190 deposited
with excellent step coverage characteristics is directly con-
nected to the auxiliary line 130 under the protruding portion
UC of the auxiliary line connection pattern 160, is secured.
Further, even when a small amount of material of the organic
film 180 is introduced into a region or space below the
protruding portion of the auxiliary line connection pattern
160, the organic functional layer 1210 provided in the
emission area EA is separated from the material of the
organic film 180 remaining on the auxiliary line 130 by the
bump 140a, thereby preventing damage to the organic
functional layer 1210 in the emission area EA and thus
preventing deterioration of the sub-pixels. Accordingly, the
electric connection between the auxiliary line 130 and the
cathode 190 is stably realized below the protruding portion
UC of the auxiliary line connection pattern 160. Here, the
auxiliary line connection pattern 160 is formed in the same
layer as the anode 1200 and includes transparent metal such
as ITO, IZ0 or ITZO. Therefore, electric connection
between the three metal layers, i.e. the cathode 190, the
auxiliary line connection pat-tern 160 and the auxiliary line
130, is realized.

[0119] In the organic light-emitting display device accord-
ing to the first aspect of the present disclosure, the bump
140q is formed of the same material as the first insulating
film 140. The auxiliary line contact CTA is formed in the
first insulating film 140 through an etching process, and the
auxiliary line connection pattern 160 is formed. Thereafter,
the bump 140a is formed during a secondary etching process
for forming the first hole 140e in the first insulating film 140.
Thus, the bump 140a may have a height equal or less than
the height of the first insulating film 140.

[0120] Hereinafter, the method of manufacturing the con-
struction above the auxiliary line 130, including the bump
140q, in the organic light-emitting display device according
to the first aspect of the present disclosure will be described.

[0121] First, a first insulating film 140 is formed on an
interlayer insulating film 120 having an auxiliary line 130,
and is partially removed in order to form a second contact
hole 140c.

[0122] Subsequently, a second insulating film 150 is
formed on the first insulating film 140, and is partially
removed in order to form a third hole 150e, which encom-
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passes the second contact hole 140¢ and has a diameter
greater than the diameter of a first hole 140e to be formed
later.

[0123] A transparent electrode material is deposited and
partially removed in order to form an auxiliary line connec-
tion pattern 160, which is connected to the auxiliary line 130
exposed through the second contact hole 140c. In this
process, an anode 1200 may be formed so as to be connected
to the driving thin-film transistor.

[0124] Subsequently, a bank 170 is formed so as to cover
a portion of the auxiliary line connection pattern 160 and a
portion of the anode 1200 and to expose the second hole
170e and the emission area therethrough. At this time, at
least a portion of the auxiliary line connection pattern 160,
as shown in FIG. 5, protrudes inwards within the second
hole 170¢ in the bank 170.

[0125] Subsequently. the exposed portion of the first insu-
lating film 140 is etched using a photosensitive film pattern
(not shown), which is left behind on the bank 170, the
emission area, the auxiliary line connection pattern 160 and
the bump, as a mask. In this process, the first hole 140¢ is
formed in the first insulating film 140 so as to expose the
auxiliary line 130 therethrough. The first insulating film may
be over-etched using an etchant such that the etchant per-
meates a portion of the region below the auxiliary line
connection pattern 160, which is located below the photo-
sensitive film pattern, whereby the first hole 140e may be
formed so as to overlap the auxiliary line connection pattern
160. In addition, in this process, the bump 140a is formed
below the photosensitive film pattern remaining within the
first hole 140e. The bump 140¢ has a width less than the
width of the photosensitive film pattern. In this case, after
the etching process is completed and the photo-sensitive film
pattern is removed, an ashing process may be additionally
performed so that the height of the bump 140a becomes
smaller than the height of the first insulating film 140.
Alternatively, in the process of forming the photosensitive
film pattern, the photosensitive film pattern may be formed
with a relatively small height in the first hole 140e using a
halftone mask or a diffraction exposure mask, whereby the
height of the bump 1404 may become smaller than the
height of the first insulating film 140.

[0126] That is, in the organic light-emitting display device
according to the first aspect of the present disclosure, the
bump 140a is defined after the formation of the auxiliary line
connection pattern 160, and has a second height h2 that is
less than a first height h1 of the first insulating film 140. In
the process of depositing the organic film 180 after the
formation of the bank 170, the organic film 180 may be
directly brought into contact with the surface of the bump
140q. Further, because the surface area is increased by the
formation of the bump 1404, the organic film 180, which is
deposited within the first hole 140e, is primarily deposited
along the surface of the bump 1404, thereby preventing or
minimizing permeation of the organic film material into the
auxiliary line connection pattern 160. According to another
aspect, the bump 140a may have a height equal to a height
of the first insulating film 140. According to yet another
aspect, the organic film 180 may be formed on an upper
surface of the bump 1404 in an island shape.

[0127] Compared to the organic film 180 deposited with
straightness, the cathode 190, which is to be deposited later,
has excellent step coverage characteristics and thus directly
comes into contact with the upper, lower and lateral surfaces
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of the protruding portion of the auxiliary line connection
pattern 160, which has a bent portion, and with the auxiliary
line 130, which is exposed through a portion from which the
first insulating film 140 of the auxiliary line connection
pattern 160 is re-moved in the region further inward than the
protruding portion of the auxiliary line connection pattern
160, whereby electric resistance of the cathode 190 is
minimized through the connection between the cathode 190
and the auxiliary line 130 in each sub-pixel.

[0128] Further, as described above, since the organic film
180 is formed on the bank 170 having good flatness, it is
possible to form the deposition structure of the organic film
180 and the cathode 190 on the bank 170.

[0129] Hereinafter, an organic light-emitting display
device according to a comparative example, which does not
include a bump, and problems related thereto will be
described.

[0130] FIG. 7 is a plan view showing the organic light-
emitting display device according to a comparative example,
and FIG. 8 is a cross-sectional view taken along line III-III'
in FIG. 7. FIG. 9 is a picture showing defects of the organic
light-emitting display device according to the comparative
example.

[0131] As shown in FIGS. 7 and 8, the organic light-
emitting display device according to the comparative
example includes an auxiliary line 30 disposed on a sub-
strate 1, a first insulating film 40 having therein a first hole
40¢ and disposed on the auxiliary line 30, and an auxiliary
line connection pattern 60, a portion of which protrudes with
respect to the first insulating film 40 through an undercut
structure.

[0132] A second insulating film 50, which has therein a
second hole 50e and is formed of a material having a
different etching property from the first insulating film 40, is
formed on the first insulating film 40, and a bank, which has
therein a third hole 70e that is larger than the first hole 40e,
is formed on the second insulating film 50.

[0133] The auxiliary line connection pattern 60 has a
protruding portion, which partially overlaps at least a por-
tion of the first hole 40e. Since the first insulating film 40 is
not formed below the protruding portion, a vertical spacing
is formed between the protruding portion and the auxiliary
line 30.

[0134] Inthis case, in the process of depositing the organic
film 80 after the formation of the bank, the organic film 80
is deposited on the auxiliary line connection pattern 60
having flatness as well as on the auxiliary line 30 exposed
through the first hole 40e. At this time, the organic film 80
may be stacked on a portion of the auxiliary line 30, which
has flatness and is hidden by the protruding portion of the
auxiliary line connection pattern 60. This is referred to as an
organic film (organic layer) shadow. If such an organic film
shadow is generated, because the organic film 80 is con-
nected to the auxiliary line 30 within the first hole 40e,
deposition of the cathode 90 on the inside of the protruding
portion of the auxiliary line connection pattern 60 is
obstructed. Even though the cathode 90 is deposited, con-
nection resistance between the cathode 90 and the auxiliary
line 30 is excessively increased. In the case in which the
contact resistance between the cathode 90 and the auxiliary
line 30 becomes excessively high due to the organic film
shadow, as shown in FIG. 9, the entire or a portion of the
corresponding sub-pixel appears black. This is a main cause
of deterioration in visual quality. Therefore, in order to solve
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this problem, the organic light-emitting display device
according to the present disclosure is configured such that
the bump 1404 is disposed adjacent to the auxiliary line
connection pattern 160.

[0135] FIG. 10 is a plan view of an organic light-emitting
display device according to a second aspect of the present
disclosure, and F1G. 11 is a cross-sectional view taken along
line IV-IV' in FIG. 10. FIG. 12 is a cross-sectional view
showing connection in an undercut region in the organic
light-emitting display device according to the second aspect
of the present disclosure.

[0136] As shown in FIGS. 10 and 11, the organic light-
emitting display device according to the second aspect of the
present disclosure differs from the first aspect in that a
plurality of bumps 240q is provided, and is the same as the
first aspect in that a first insulating film 240 having therein
a first hole 240e is formed on an auxiliary line 230, in that
a second insulating film 250 having therein a third hole 250e
is provided, and in that an auxiliary line connection pattern
260 has an auxiliary line contact CTA in an overlapping
region between the auxiliary line 230 and a bank 270. The
bank 270 has therein a second hole 270e, which is larger
than the first hole 240e, the auxiliary line connection pattern
260 protrudes with a certain width into the first hole 240e,
and the bumps 240q are formed adjacent to the protruding
portion of the auxiliary line connection pat-tern 260.
[0137] Among the bumps 240q, the bumps, which are
located closest to the protruding portion of the auxiliary line
connection pattern 260, are located within an interval of 5
pm from the auxiliary line connection pattern 260, thereby
preventing an organic film 280 formed on the bumps 240a
from permeating the protruding portion UC of the auxiliary
line connection pattern 260.

[0138] Although the bumps 240¢ are illustrated as having
the same size as each other, the present disclosure is not
limited thereto. The sizes of the bumps 240a may differ in
the respective regions. For example, if a possibility of
permeation of the organic film into the corner portion of the
auxiliary line connection pattern 260 is high, the bump 240a
located in the region adjacent thereto may be formed to be
larger than the bumps located in other regions.

[0139] Each of the bumps 240a may be formed in an
island shape, or may be formed in a circular shape, an
elliptical shape, a polygonal shape, or an irregular shape.
The intervals at which the bumps 240a are located adjacent
to the auxiliary line connection pattern 260 may be varied in
the respective regions depending on the amount of organic
film deposited.

[0140] As shown in FIG. 12, in the case in which the
bumps 240a are provided, when the organic film 280 is
deposited in the first hole 240e (Please see FIG. 10), the
organic film 280 is primarily deposited on the surfaces of the
bumps 240a due to the increase in the surface area in the first
hole 240e by the formation of the bumps 240a, thereby
preventing the organic film 280 from being de-posited on a
region below the protruding portion UC of the auxiliary line
connection pattern 260. Thereafter, when the cathode 290,
which is formed of a metal material having excellent step
cover-age characteristics, is deposited on the region below
the protruding portion of the auxiliary line connection
pattern 260, whereby the cathode 290 is directly connected
to the auxiliary line 230 in the region below the protruding
portion. Further, since the protruding portion has a width of
about 2 to 5 um, the cathode 290 and the auxiliary line 230
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are stably connected to each other in a corresponding
sub-pixel, and the resistance is minimized at the connection
portion.

[0141] Unexplained reference numeral 1000 denotes a
substrate, which is disposed below the auxiliary line 230 and
which includes a buffer layer (210 in FIG. 11), an interlayer
insulating film (220 in FIG. 11), and a thin-film transistor
array, which includes a gate line (not shown), a semicon-
ductor layer and a gate insulating film.

[0142] FIG. 13 is a plan view of an organic light-emitting
display device according to a third aspect of the present
disclosure, and FI1G. 14 is a cross-sectional view taken along
line V-V' in FIG. 13.

[0143] As shown in FIGS. 13 and 14, the organic light-
emitting display device according to the third aspect of the
present disclosure differs from the first aspect in that a bump
340¢ has the same height as the first insulating film 340 and
in that a first divergence portion 360a of the auxiliary line
connection pattern 360 is additionally formed on the bump
340a.

[0144] In addition to the first divergence portion 360a, the
auxiliary line connection pattern 360 may further include a
second divergence portion 3604, which is integrally con-
nected therewith and which is located at a side of the first
hole 340¢, other than the sides thereof surrounded by the
auxiliary line connection pattern 360. Due to the integral
connection structure of the auxiliary line connection pattern
360 and the first and second divergence portions 360a and
3604, the cathode 390 overlaps the auxiliary line connection
pattern 360 and the first and second divergence portions
360a and 3605 around the first hole 340e¢, and thus the
contact area between the auxiliary line 330 and the cathode
390 below the protruding portion UC is further increased
than in the aspects described above, thereby further mini-
mizing the resistance due to the increase in the contact area.
[0145] The organic light-emitting display device accord-
ing to the third aspect of the present disclosure is the same
as the first aspect in that a first insulating film 340 having
therein a first hole 340e is formed on an auxiliary line 330,
in that a second insulating film 350 having therein a third
hole 350e is provided, and in that an auxiliary line connec-
tion pattern 360 has an auxiliary line contact CTA in an
overlapping region between the auxiliary line 330 and a
bank 370. The bank 370 has therein a second hole 370e,
which is larger than the first hole 340¢, the auxiliary line
connection pattern 360 protrudes with a certain width into
the first hole 340e, and the bump 340a are formed adjacent
to the protruding portion of the auxiliary line connection
pattern 360.

[0146] Unlike the first and second aspects described
above, a horizontal spacing may be formed between the
bump 340a and the protruding portion of the auxiliary line
connection pattern 360.

[0147] The bump 340q is etched in the same process as
forming the auxiliary line connection pattern 360 and the
first and second divergence portions 360a and 3605, and is
formed using a transparent electrode constituting the auxil-
iary line connection pattern 360 and using the first insulating
film 340 formed of an insulating film material having a high
etching rate. Thus, the bump 340q has a different etching
rate from the auxiliary line connection pattern 360 and the
first and second divergence portions 360¢ and 3605 due to
the difference in the material. After the completion of
etching, the upper surface of the bump 340q has a smaller
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width than the first divergence portion 360a disposed
thereon. In this process, because the first divergence portion
360a, which is an upper element, is left behind, the bump
340¢ has the same height as the first insulating film 340.
[0148] The first divergence portion 360a may have a
protruding portion, which radially or laterally protrudes
from the upper surface of the bump 340a.

[0149] In this case, in the process of forming the organic
film 380 after the formation of the bank 370, the organic film
380 covers the first divergence portion 360a, which is left
behind on the bump 340q, in an island shape. In this process,
in the case in which a horizontal spacing is present between
the bump 340a and the auxiliary line connection pattern 360,
the organic film 380 is left behind in this region.

[0150] The cathode 390 is formed on the region in which
the organic film 380 is left behind, on the region below the
auxiliary line connection pattern 360 and the first and second
divergence portions 360a and 3605, in which the organic
film 380 is not formed, and on the auxiliary line 330 hidden
by the protruding portion, thereby enabling connection
between the cathode 390 and the auxiliary line 330.
[0151] Hereinafter, various modifications of the organic
light-emitting display device according to the present dis-
closure will be described with reference to plan views.
[0152] FIG. 15 is a plan view showing an organic light-
emitting display device according to a fourth aspect of the
present disclosure.

[0153] The organic light-emitting display device accord-
ing to the fourth aspect of the present disclosure shown in
FIG. 15 includes a first insulating film (first insulating film
140 in FIG. 6) having therein a first hole 440¢, which is
described above in the first aspect, an auxiliary line connec-
tion pattern 460, which has a protruding portion overlapping
the first hole 440e in an “L” shape, an auxiliary line 420, and
an auxiliary line contact CTA.

[0154] Here, a bump 440q is located adjacent to the corner
of the auxiliary line connection pattern 460. The reason for
this is to prevent an organic film shadow at the corner of the
organic film, which is caused by higher permeation charac-
teristics of the corner of the organic film than the other
regions thereof.

[0155] Unexplained reference numeral 455¢ denotes a
third hole (refer to 150e in FIG. 6) in a second insulating film
formed on the first insulating film, and reference numeral
470¢ denotes a second hole 470¢ in a bank formed on the
second insulating film.

[0156] FIG. 16 is a plan view showing an organic light-
emitting display device according to a fifth aspect of the
present disclosure.

[0157] As shown in FIG. 16, the organic light-emitting
display device according to the fifth aspect of the present
disclosure differs from the fourth aspect in that an auxiliary
line connection pattern 460 further includes a first diver-
gence portion 460a partially overlapping the opposite side of
a first hole 440¢ in a first insulating film. A bump 450a has
a “U” shape so as to be adjacent to the protruding portion UC
of the auxiliary line connection pattern 460 overlapping the
first hole 440e. In detail, with this structure, it is possible to
prevent an organic film from being deposited on the inside
of the protruding portion of the auxiliary line connection
pattern 460, which is adjacent to the bump 450q, thereby
lowering contact resistance between the auxiliary line con-
nection pat-tern 460 and the auxiliary line 420.
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[0158] FIG. 17 is a plan view showing an organic light-
emitting display device according to a sixth aspect of the
present disclosure.

[0159] As shown in FIG. 17, the organic light-emitting
display device according to the sixth aspect of the present
disclosure differs from the fourth aspect in that an auxiliary
line connection pattern 560 further includes a first diver-
gence portion 5605 partially overlapping the opposite side of
a first hole 540¢ in a first insulating film and a second
divergence portion 560a formed be-tween the auxiliary line
connection pattern 560 and the first divergence portion 5605
s0 as to be parallel thereto. In addition, a first bump 5504 is
formed between the auxiliary line connection pat-tern 560
and the second divergence portion 560q, and a second bump
5505 is formed between the second divergence portion 560a
and the first divergence portion 5606, The second diver-
gence portion 560a may be formed on a third bump formed
between the first bump 550a and the second bump 5505 (not
shown). With this structure, it is possible to prevent an
organic film from being deposited on the inside of the
protruding portion of the auxiliary line connection pattern
660, which is adjacent to the first and second bumps 550a
and 5505, thereby lowering contact resistance between the
auxiliary line connection pattern 560 and the auxiliary line
420.

[0160] Unexplained reference numeral 570e denotes a
second hole in a bank formed on the second insulating film.
[0161] The construction of the aspects, which was not
described, is the same as that of the first aspect described
above.

[0162] As is apparent from the above description, the
organic light-emitting display device according to the pres-
ent disclosure has the following effects.

[0163] First, when an auxiliary line and a cathode are
connected to each other through an undercut structure of an
auxiliary line connection pattern formed therebetween, a
bump, which is adjacent to the auxiliary line connection
pattern, is provided on an auxiliary line, whereby the bump
prevents an organic film from permeating the undercut
during the formation of an organic light-emitting diode and
consequently stabilizing connection between the cathode
and the auxiliary line below the undercut.

[0164] Second, the bump is formed as an insulating film,
which is located below the auxiliary line connection pattern
defining the undercut, thereby lowering contact resistance
between the cathode and the auxiliary line without an
additional process.

[0165] Third, a divergence portion, which diverges from
the auxiliary line connection pattern, is provided on the
upper surface of the bump, thereby increasing the contact
area between the auxiliary line and the cathode and conse-
quently minimizing the resistance of the cathode.

[0166] Fourth, it is possible to prevent an organic film
shadow in the undercut structure by using the bump, thereby
preventing a brightness deviation in the respective areas
through the reliable connection between the cathode and the
auxiliary line and improving visual quality.

[0167] The features, structures and effects and the like
described in association with the aspects above are incor-
porated into at least one aspect of the present disclosure, but
are not limited only to the one aspect. Furthermore, the
features, structures and effects and the like exemplified in
association with respective aspects can be implemented in
other aspects by combination or modification by those
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skilled in the art. Therefore, contents related to such com-
binations and modifications should be construed as falling
within the scope of the present disclosure.

[0168] In addition, while the present disclosure has been
particularly described with reference to exemplary aspects,
the present disclosure is not limited thereto. It will be
understood by those skilled in the art that various modifi-
cations and applications, which are not illustrated above,
may be made without departing from the scope of the
present disclosure. For example, each component illustrated
in the aspects may be modified and made.

What is claimed is:

1. An organic light-emitting display device comprising:

a substrate comprising a plurality of sub-pixels, each of
the sub-pixels having an emission area and a non-
emission area provided to surround the emission area;

an auxiliary line disposed in the non-emission area;

a first insulating film having a first hole configured to
expose a portion of the auxiliary line;

an auxiliary line connection pattern disposed on the first
insulating film having a protruding portion protruding
towards a center of the first hole and overlapping the
auxiliary line;

at least one bump disposed on the auxiliary line within the
first hole and adjacent to the protruding portion of the
auxiliary line connection pattern; and

a bank having a second hole larger than the first hole to
expose the protruding portion of the auxiliary line
connection pattern.

2. The organic light-emitting display device according to
claim 1, further comprising a cathode configured to be
directly connected to the auxiliary line within a space under
the protruding portion of the auxiliary line connection
pattern.

3. The organic light-emitting display device according to
claim 2, further comprising an organic film between the
cathode and the bank.

4. The organic light-emitting display device according to
claim 1, further comprising an anode disposed in a same
layer as the auxiliary line connection pattern and an organic
functional layer disposed in a same layer as the organic film
in the emission area,

wherein the anode, the organic functional layer and the
cathode are sequentially stacked in the emission area
and form an organic light-emitting diode.

5. The organic light-emitting display device according to
claim 1, further comprising an organic film in an island
shape disposed on an upper surface of the at least one bump.

6. The organic light-emitting display device according to
claim 1, wherein the at least one bump includes a same
material as the first insulating film.

7. The organic light-emitting display device according to
claim 6, wherein the at least one bump has a smaller height
than the first insulating film.

8. The organic light-emitting display device according to
claim 6, wherein the at least one bump has a same height as
the first insulating film.

9. The organic light-emitting display device according to
claim 8, further comprising an auxiliary electrode diver-
gence portion diverging from the auxiliary line connection
pattern and provided on the at least one bump.
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10. The organic light-emitting display device according to
claim 9, wherein the auxiliary electrode divergence portion
laterally protrudes from an upper surface of the at least one
bump.

11. The organic light-emitting display device according to
claim 9, wherein the auxiliary line connection pattern com-
prises an additional divergence portion located at a side of
the first hole other than sides surrounded by the auxiliary
line connection pattern.

12. The organic light-emitting display device according to
claim 1, wherein the auxiliary line connection pattern has a
connection portion connecting with the auxiliary line in a
region where the connection portion overlaps the bank.

13. The organic light-emitting display device according to
claim 12, further comprising a second insulating film dis-
posed between the first insulating film and the bank,

wherein the second insulation film has a third hole expos-

ing the connection portion and the first hole.

14. The organic light-emitting display device according to
claim 13, wherein the first insulating film includes an
inorganic film, and the second insulating film includes an
organic film.

15. The organic light-emitting display device according to
claim 1, wherein the at least one bump is laterally spaced
apart from the auxiliary line connection within an interval of
about 5 pum.

16. An organic light-emitting display device comprising:

a substrate comprising a plurality of sub-pixels, each of

the sub-pixels having an emission area and a non-
emission area surrounding the emission area;

an auxiliary line disposed in the non-emission area;
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a first insulating film having a first hole exposing a portion
of the auxiliary line;

an island shape bump disposed on the auxiliary line
within the first hole;

an auxiliary line connection pattern having an overhang-
ing portion and disposed in close proximity to the
island shape bump; and

a cathode connecting with the auxiliary line in a space
between the overhanging portion of the auxiliary line
connection pattern and the auxiliary line.

17. The organic light-emitting display device according to
claim 16, further comprising an auxiliary electrode diver-
gence portion diverging from the auxiliary line connection
pattern and provided on the island shape bump.

18. The organic light-emitting display device according to
claim 17, wherein the auxiliary electrode divergence portion
laterally protrudes from an upper surface of the island shape
bump.

19. The organic light-emitting display device according to
claim 17, wherein the auxiliary line connection pattern
comprises an additional divergence portion located at a side
of the first hole other than sides surrounded by the auxiliary
line connection pattern.

20. The organic light-emitting display device according to
claim 16, wherein the auxiliary line connection pattern has
a connection portion connecting with the auxiliary line.
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