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ORGANIC LIGHT EMITTING DISPLAY
DEVICE HAVING A CONNECTING CLAD
ELECTRODE

[0001] This application claims the priority benefit of
Korean Patent Application No. 10-2016-0184361, filed on
Dec. 30, 2016, which is hereby incorporated by reference as
if fully set forth herein.

BACKGROUND

Technical Field

[0002] The present invention relates to an organic light-
emitting display device in which a thin film transistor and a
light-emitting structure are connected by a connecting clad
electrode.

Discussion of the Related Art

[0003] Generally, an electronic appliance, such as a moni-
tor, a TV, a laptop computer, and a digital camera, include a
display device to realize an image. For example, the display
device may include a liquid crystal display device and an
organic light-emitting display device.

[0004] The organic light-emitting display device may be a
transparent display device. For example, each pixel area of
the organic light-emitting display device may include an
emission area and a transparent area. A light-emitting struc-
ture and a circuit for controlling the light-emitting structure
may be disposed in the emission area. The external light may
transmit the transparent area.

[0005] The emission area may display various color for
realizing an image. For example, a blue light-emitting
structure for displaying a blue color, a red light-emitting
structure for displaying a red color, a green light-emitting
structure for displaying a green color and a white light-
emitting structure for display a white color are disposed in
the emission area. Each of the light-emitting structure may
include a lower emission electrode, an organic light-emitting
layer and an upper emission electrode, which area sequen-
tially stacked.

[0006] A defect of some light-emitting structures may
occur due to a particle generated in a process of forming the
organic light-emitting display device. The process of form-
ing the organic light-emitting display device may include a
repair process in order to minimize decrease of an image
quality caused by defective light-emitting structures. For
example, the repair process of the organic light-emitting
display device may include a step of electrically disconnect-
ing the lower emission electrode which is short-circuited
with the upper emission electrode by the particles from
corresponding circuit.

[0007] The step of electrically disconnecting the lower
emission electrode of the light-emitting structure which has
a defect from the corresponding circuit may include a laser
cutting process. For example, the repair process of the
organic light-emitting display device may include a step of
cutting a portion of the lower emission electrode using the
laser. For the convenience of the process, the repair cutting
region of the lower emission electrode cut by the repair
process may overlap with the transparent area of the lower
substrate.

[0008] However, since the lower emission electrode of the
organic light-emitting display device includes a reflective
layer, the area of the transparent area may be reduced due to
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the repair cutting region. Also, in the organic light-emitting
display device, the repair cutting region may be disposed in
the light-emitting area of the lower substrate to prevent
reducing the area of the transparent, but the opening of the
emission area may be reduced. Thus, in the organic light-
emitting display device, the luminous efficacy may be
decreased and the element adjacent to the repair cutting area
may be damaged by the repair process.

SUMMARY

[0009] Accordingly, embodiments of the present disclo-
sure are directed to an organic light-emitting display device
having a connecting clad electrode that substantially obvi-
ates one or more of the problems due to limitations and
disadvantages of the related art

[0010] An aspect of the present disclosure is to provide an
organic light-emitting display device capable of preventing
decreasing of the area of the transparent by a repair cutting
region.

[0011] Another aspect of the present disclosure is to
provide an organic light-emitting display device which may
increase a transmissivity of a transparent area without reduc-
ing an opening of a light-emitting area.

[0012] Additional features and aspects will be set forth in
the description that follows, and in part will be apparent
from the description, or may be learned by practice of the
inventive concepts provided herein. Other features and
aspects of the inventive concepts may be realized and
attained by the structure particularly pointed out in the
written description, or derivable therefrom, and the claims
hereof as well as the appended drawings.

[0013] To achieve these and other aspects of the inventive
concepts, as embodied and broadly described, an organic
light-emitting display device comprises a lower substrate.
The lower substrate includes an emission area and a trans-
parent area. A thin film transistor is disposed on the emission
area of the lower substrate. A light-emitting structure on the
thin film transistor. The light-emitting structure includes a
lower emission electrode, an organic light-emitting layer
and an upper emission electrode, which are sequentially
stacked. The light-emitting structure is electrically con-
nected to the thin film transistor by a connecting clad
electrode. The connecting clad electrode has the transmis-
sivity higher than the lower emission electrode. The con-
necting clad electrode includes a repair cutting region over-
lapping with the transparent area of the lower substrate.

[0014] The connecting clad electrode may include a con-
ductive oxide such as ITO.

[0015] A first connection electrode may be disposed
between the thin film transistor and the connecting clad
electrode. The first connection electrode may be connected
to the thin film transistor. The connecting clad electrode may
further include a first clad region covering the first connec-
tion electrode.

[0016] A second connection electrode may be disposed
between a lower over-coat layer and the connecting clad
electrode. The second connection electrode may be spaced
apart from the first connection electrode. The connecting
clad electrode may further include a second clad region
covering the second connection electrode. The repair cutting
region may be disposed between the first clad region and the
second clad region.
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[0017] The first connection electrode and the second con-
nection electrode may be extended along the connecting clad
electrode on the emission area of the lower substrate.
[0018] In another aspect, an organic light-emitting display
device comprises a lower substrate. The lower substrate
includes an emission area and a transparent area. A thin film
transistor is disposed on the emission area of the lower
substrate. A lower over-coat layer is disposed on the thin film
transistor. The lower over-coat layer includes a lower pen-
etrating hole exposing a portion of the thin film transistor. A
first connection electrode is disposed on the lower over-coat
layer. The first connection electrode is connected to the thin
film transistor through the lower penetrating hole. A second
connection electrode is disposed on the lower over-coat
layer. The second connection electrode is spaced apart from
the first connection electrode. An upper over-coat layer is
disposed on the first connection electrode and the second
connection electrode. The upper over-coat layer includes an
upper penetrating hole overlapping with the second connec-
tion electrode. A light-emitting structure is disposed on the
upper over-coat layer. The light-emitting structure includes
a lower emission electrode connected to the second connec-
tion electrode through the upper penetrating hole. A con-
necting clad electrode is disposed between the lower over-
coat layer and the upper over-coat layer. The connecting clad
electrode is connected between the first connection electrode
and the second connection electrode. The connecting clad
electrode includes a repair cutting region overlapping with
the transparent area of the lower substrate.

[0019] The connecting clad electrode may have the trans-
missivity higher than the first connection electrode, the
second connection electrode and the lower emission elec-
trode.

[0020] It is to be understood that both the foregoing
general description and the following detailed description
are exemplary and explanatory and are intended to provide
further explanation of the inventive concepts as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] The accompanying drawings, which are included
to provide a further understanding of the disclosure and are
incorporated and constitute a part of this application, illus-
trate embodiments of the disclosure and together with the
description serve to explain various principles. In the draw-
ings:

[0022] FIG.1is a view schematically showing a lay-out of
an organic light-emitting display device according to an
embodiment of the present invention;

[0023] FIG. 2A is a cross-section view schematically the
organic light-emitting display device according to the
embodiment of the present invention;

[0024] FIG. 2B is a view taken along I-I' of FIG. 1
[0025] FIGS. 3 to 5 are respectively various examples of
an organic light-emitting display device according to
another embodiment of the present invention.

DETAILED DESCRIPTION

[0026] Hereinafter, details related to the above objects,
technical configurations, and operational effects of the
embodiments of the present invention will be clearly under-
stood by the following detailed description with reference to
the drawings, which illustrate some embodiments of the
present invention. Here, the embodiments of the present
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invention are provided in order to allow the technical sprit
of the present invention to be satisfactorily transferred to
those skilled in the art, and thus the present invention may
be embodied in other forms and is not limited to the
embodiments described below.

[0027] In addition, the same or extremely similar elements
may be designated by the same reference numerals through-
out the specification, and in the drawings, the lengths and
thickness of layers and regions may be exaggerated for
convenience. It will be understood that, when a first element
is referred to as being “on” a second element, although the
first element may be disposed on the second element so as
to come into contact with the second element, a third
element may be interposed between the first element and the
second element.

[0028] Here, terms such as, for example, “first” and “sec-
ond” may be used to distinguish any one element with
another element. However, the first element and the second
element may be arbitrary named according to the conve-
nience of those skilled in the art without departing the
technical sprit of the present invention.

[0029] The terms used in the specification of the present
invention are merely used in order to describe particular
embodiments, and are not intended to limit the scope of the
present invention. For example, an element described in the
singular form is intended to include a plurality of elements
unless the context clearly indicates otherwise. In addition, in
the specification of the present invention, it will be further
understood that the terms “comprises” and “includes”
specify the presence of stated features, integers, steps,
operations, elements, components, and/or combinations
thereof, but do not preclude the presence or addition of one
or more other features, integers, steps, operations, elements,
components, and/or combinations.

[0030] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used herein have the same mean-
ing as commonly understood by one of ordinary skill in the
art to which example embodiments belong. It will be further
understood that terms, such as those defined in commonly
used dictionaries, should be interpreted as having a mearning
that is consistent with their meaning in the context of the
relevant art and should not be interpreted in an idealized or
overly formal sense unless expressly so defined herein.

Embodiment

[0031] FIG. 1isa view schematically showing a lay-out of
an organic light-emitting display device according to an
embodiment of the present invention. FIG. 2A is a cross-
section view schematically the organic light-emitting dis-
play device according to the embodiment of the present
invention. FIG. 2B is a view taken along I-I' of FIG. 1
[0032] Referring to FIGS. 1, 2A and 2B, the organic
light-emitting display device according to the embodiment
of the present invention may comprise a lower substrate 100,
an auxiliary electrode 410, light-emitting structure 500 and
a connecting clad electrode 650.

[0033] The lower substrate 100 may support the light-
emitting structure 500. The lower substrate 100 may include
an insulating material. For example, the lower substrate 100
may include glass or plastic.

[0034] The lower substrate 100 may include pixel areas.
Each of the pixel areas may include an emission area EA and
a transparent area TA. The emission area EA may display a
color for realizing an image. A plurality of the light-emitting
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structures 500 may be disposed in the light-emitting area
EA. For example, a blue light-emitting structure for display-
ing a blue color, a red light-emitting structure for displaying
a red color, a green light-emitting structure for displaying a
green color and a white light-emitting structure for display
a white color may be disposed in the emission area EA. The
transparent area TA may be transparent.

[0035] As shown in FIG. 1, a gate line GL, data lines
DL1-DLA4, a sensing line SL, a reference voltage supply line
Vref and a power supply line VDD may be disposed on the
lower substrate 100. The gate line GL may extend in a
direction. The data lines DL1-DI.4 may intersect the gate
line GL. The data lines DLL1-DI4 may transmit a data signal
to the light-emitting structure 500 disposed in the emission
area BA. For example, the organic light-emitting display
device according to the embodiment of the present invention
may include four data lines DL1-DL4. The sensing line SL
may be parallel with the gate line SL. The reference voltage
supply line Vref and the power supply line VDD may be
parallel with the data lines DL1-DL4.

[0036] The gate line GL, the data lines DL1-DL4, the
sensing line SL, the reference voltage supply line Vref and
the power supply line VDD may define a sub emission area
in the emission area EA. For example, a circuit for control-
ling one of the light-emitting structures 500 may be disposed
in each of the sub emission area. In the organic light-
emitting display device according to the embodiment of the
present invention, each of the emission areas FA may
include four sub emission areas separated by the gate line
GL, the data lines DL1-DL4, the sensing line SL, the
reference voltage supply line Vref and the power supply line
VDD. For example, a selective thin film transistor TR1, a
driving thin film transistor TR2, a sensing thin film transistor
TR3 and a storage capacitor Cst may be disposed in each sub
emission area.

[0037] The selective thin film transistor TR1 may turn
on/off the driving thin film transistor according to a gate
signal applied by the gate line GL. The driving thin film
transistor TR2 may supply a driving current to correspond-
ing light-emitting structure 500 according to a signal of the
selective thin film transistor TR1 and a data signal applied
by corresponding data line DL1-DL4. The degree of dete-
rioration of each driving thin film transistor TR2 and/or each
light-emitting structure 500 may be detected by correspond-
ing sensing thin film transistor TR3. The storage capacitor
Cst may maintain the signal of the selective thin film
transistor TR1 applied to the driving thin film transistor TR2
for a certain period of time.

[0038] Structures of the selective thin film transistor TR1
and the sensing thin film transistor TR3 may be the same as
a structure of the driving thin film transistor TR2. For
example, the driving thin film transistor TR2 may includes
a semiconductor pattern 210, a gate insulating layer 220, a
gate electrode 230, an interlayer insulating layer 240, a
source electrode 250 and a drain electrode 260, as shown in
FIG. 2A.

[0039] The semiconductor pattern 210 may be disposed on
the lower substrate 100. The semiconductor pattern 210 may
include a semiconductor material. For example, the semi-
conductor pattern 210 may include amorphous silicon or
polycrystalline silicon. The semiconductor pattern 210 may
include an oxide semiconductor material. For example, the
semiconductor pattern 210 may include 1GZO.
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[0040] The semiconductor pattern 210 may include a
source region, a drain region and a channel region. The
channel region may be disposed between the source region
and the drain region. Conductivity of the channel region may
be lower than conductivities of the source region and the
drain region. For example, the source region and the drain
region may include a conductive impurity.

[0041] The organic light-emitting display device accord-
ing to the embodiment of the present invention is described
that the semiconductor pattern 210 of each thin film tran-
sistor TR1, TR2 and TR3 is in direct contact with the lower
substrate 100. However, the organic light-emitting display
device according to another embodiment of the present
invention may further include a buffer layer disposed
between the lower substrate 100 and the thin film transistors
TR1, TR2 and TR3. The buffer layer may be extended
beyond the semiconductor pattern 210. For example, the
buffer layer may cover the entire surface of the lower
substrate 100. The buffer layer may include an insulating
material. For example, the buffer layer may include silicon
oxide.

[0042] The gate insulating layer 220 may be disposed on
the semiconductor pattern 210. The gate insulating layer 220
may include an insulating material. For example, the gate
insulating layer 220 may include silicon oxide and/or silicon
nitride. The gate insulating layer 220 may have a multi-layer
structure. The gate insulating layer 220 may include a
high-K material. For example, the gate insulating layer 220
may include hafnium oxide (HfO) or titanium oxide (TiO).
[0043] The gate electrode 230 may be disposed on the gate
insulating layer 220. The gate electrode 230 may overlap the
channel region of the semiconductor pattern 210. The gate
electrode 230 may be insulated from the semiconductor
pattern 210 by the gate insulating layer 220. For example,
the gate insulating layer 220 may include a side surface
vertically align with a side surface of the gate electrode 230.
The side surface of the gate insulating layer 220 may be
continuously with the side surface of the gate electrode 230.
[0044] The gate electrode 230 may include a conductive
material. For example, the gate electrode 230 may include a
metal, such as aluminum (Al), chrome (Cr), cupper (Cu),
titanium (Ti), molybdenum (Mo) and tungsten (W). The gate
electrode 230 may have a multi-layer structure. The gate line
GL which is shown in FIG. 1 may include a material same
as the gate electrode 230. The gate electrode 230 may be
disposed on a layer same as the gate line GL. For example,
a structure of the gate line G, may be the same as a structure
of the gate electrode 230.

[0045] The interlayer insulating layer 240 may be dis-
posed on the semiconductor pattern 210 and the gate elec-
trode 230. The interlayer insulating layer 240 may be
extended beyond the semiconductor pattern 210. For
example, the interlayer insulating layer 240 may be in direct
contact with the buffer layer in the outside of the semicon-
ductor pattern 210. The interlayer insulating layer 240 may
include an insulating material. For example, the interlayer
insulating layer 240 may include silicon oxide.

[0046] The source electrode 250 and the drain electrode
260 may be disposed on the interlayer insulating layer 240.
The source electrode 250 may be electrically connected to
the source region of the semiconductor pattern 210. The
drain electrode 260 may be electrically connected to the
drain region of the semiconductor pattern 210. For example,
the interlayer insulating layer 240 may include a first inter-
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layer contact hole 241/ exposing the source region of the
semiconductor pattern 210 and a second interlayer contact
hole 242/ exposing the drain region of the semiconductor
pattern 210. The drain electrode 260 may be spaced apart
from the source electrode 250.

[0047] The source electrode 250 and the drain electrode
260 may include a conductive material. For example, the
source electrode 250 and the drain electrode 260 may
include metal, such as aluminum (Al), chrome (Cr), cupper
(Cu), titanium (T1), molybdenum (Mo) and tungsten (W).
The drain electrode 260 may include a material same as the
source electrode 250. The source electrode 250 may have a
multi-layer structure. A structure of the drain electrode 260
may be the same as a structure of the source electrode 250.
For example, the drain electrode 260 may have a multi-layer
structure.

[0048] The data lines DL1-DL4, the reference voltage
supply line Vref and the power supply line VDD which are
shown in FIG. 1 may include a material same as the source
electrode 250 and the drain electrode 260. The data lines
DL1-DL4, the reference voltage supply line Vref and the
power supply line VDD may be disposed on a layer same as
the source electrode 250 and the drain electrode 260. For
example, the data lines DL1-DL4, the reference voltage
supply line Vref and the power supply line VDD may be
disposed on the interlayer insulating layer 240. Structures of
the data lines DL1-DL4, the reference voltage supply line
Vref and the power supply line VDD may be the same as the
structure of the source electrode 250 and the structure of the
drain electrode 260. For example, the data lines DL1-DL4
and the power supply line VDD may have a multi-layer
structure.

[0049] The organic light-emitting display device accord-
ing to the embodiment of the present invention is described
that each of the thin film transistors TR1, TR2 and TR3
includes the interlayer insulating layer 240 between gate
electrode 230 and source/drain electrode 250 and 260.
However, in the organic light-emitting display device
according to another embodiment of the present invention,
each of the thin film transistors TR1, TR2 and TR3 may
include a gate insulating layer 220 between the gate elec-
trode 230 and the source/drain electrodes 250 and 260.
[0050] The storage capacitor Cst may be spaced apart
from the thin film transistors TR1, TR2 and TR3, as shown
in FIG. 2A. The storage capacitor Cst may be electrically
connected to the thin film transistors TR1, TR2 and TR3. For
example, the storage capacitor Cst may include a lower
capacitor electrode 310, a capacitor insulating layer 320 and
an upper capacitor electrode 330, which are sequentially
stacked.

[0051] The lower capacitor electrode 310 and the upper
capacitor electrode 330 may include a conductive material.
For example, the lower capacitor electrode 310 may include
a material same as the gate electrode 230. A structure of the
lower capacitor electrode 310 may be the same as the
structure of the gate electrode 230. The upper capacitor
electrode 330 may include a material same as the source
electrode 250 and the drain electrode 260. A structure of the
upper capacitor electrode 330 may be the same as the
structure of the source electrode 250 and the structure of the
drain electrode 260. For example, the upper capacitor elec-
trode 330 may be connected to the drain electrode 260 of the
driving thin film transistor TR2. The upper capacitor elec-
trode 330 may have a multi-layer structure.
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[0052] The capacitor insulating layer 320 may include an
insulating material. For example, the capacitor insulating
layer 320 may include silicon oxide. The capacitor insulat-
ing layer 320 may include a material same as the interlayer
insulating layer 240. For example, the capacitor insulating
layer 320 may be continuously with the interlayer insulating
layer 240.

[0053] As shown in FIGS. 2A and 2B, the organic light-
emitting display device according to the embodiment of the
present invention may further include a lower insulating
layer 301 between the lower substrate 100 and the storage
capacitor Cst. A side surface of the lower insulating layer
301 may be continuously with a side surface of the lower
capacitor electrode 310. For example, the lower insulating
layer 301 may include a material same as the gate insulating
layer 220.

[0054] As shown in FIG. 1, a dummy pattern WL may be
disposed on the lower substrate 100. For example, the
dummy pattern WL may extend along a direction parallel
with the data lines DL1-DL4. The dummy pattern WL may
extend between the emission area EA and the transparent
area TA. For example, the dummy pattern WL may include
a region overlapping with the transparent area TA of the
lower substrate 100.

[0055] The dummy pattern WL may include a conductive
material. The dummy pattern WL may include a material
same as one of conductive layers of the thin film transistors
TR1, TR2 and TR3. For example, the dummy pattern WL
may include a material same as the source electrode 250 and
the drain electrode 260. The dummy pattern WL may
include a material same as the data lines DL1-DL4.

[0056] As shown in FIGS. 2A and 2B, the organic light-
emitting display device according to the embodiment of the
present invention may further include a lower passivation
layer 130 on the thin film transistors TR1, TR2 and TR3, the
storage capacitor Cst and the dummy pattern WL. The lower
passivation layer 130 may prevent the thin film transistors
TR1, TR2 and TR3 from the external moisture and the
hydrogen. The thin film transistors TR1, TR2 and TR3, the
storage capacitor Cst and the dummy pattern WL may be
covered by the lower passivation layer 130. The lower
passivation layer 130 may include an insulating material.
For example, the lower passivation layer 130 may include
silicon oxide and/or silicon nitride.

[0057] As shown in FIG. 2A, the auxiliary electrode 410
may be disposed on the lower passivation layer 130. The
auxiliary electrode 410 may be disposed in the emission area
EA. For example, the auxiliary electrode 410 may be
disposed on the thin film transistors TR1, TR2 and TR3. The
auxiliary electrode 410 may include a conductive material.
For example, the auxiliary electrode 410 may include a
metal, such as copper (Cu), molybdenum (Mo), titanium
(Ti), aluminum (A1) and tungsten (W). The auxiliary elec-
trode 410 may have a multi-layer structure. For example, the
auxiliary electrode 410 may include a lower auxiliary elec-
trode 411 and an upper auxiliary electrode 412 disposed on
the lower auxiliary electrode 411.

[0058] As shown in FIG. 2A, the organic light-emitting
display device according to the embodiment of the present
invention may further include an auxiliary clad electrode
450 on the auxiliary electrode 410. The auxiliary clad
electrode 450 may prevent the auxiliary electrode 410 from
being damaged by the subsequent process. For example, the
auxiliary electrode 410 may be covered by the auxiliary clad
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electrode 450. The auxiliary clad electrode 450 may include
a conductive material. The auxiliary clad electrode 450 may
include a material having low reactivity. The auxiliary clad
electrode 450 may include a material having high transmis-
sivity. For example, the auxiliary clad electrode 450 may
include a conductive oxide, such as ITO or 1ZO.

[0059] As shown in FIGS. 2A and 2B, the organic light-
emitting display device according to the embodiment of the
present invention may further include a lower over-coat
layer 140 between the lower passivation layer 130 and the
auxiliary electrode 410. The lower over-coat layer 140 may
remove the thickness difference due to the thin film transis-
tors TR1, TR2 and TR3 and the storage capacitor Cst. For
example, an upper surface of the lower over-coat layer 140
opposite to the lower substrate 100 may be flat surface. The
upper surface of the lower over-coat layer 140 may be
parallel with a surface of the lower substrate 100. The lower
over-coat layer 140 may include an insulating material. For
example, the lower over-coat layer 140 may include an
organic insulating material.

[0060] The light-emitting structure 500 may generate the
light realizing a specific color. The light-emitting structure
500 may be disposed in the emission area EA. For example,
the light-emitting structure 500 may be disposed on the
auxiliary electrode 410. The light-emitting structure 500
may include a lower emission electrode 510, an organic
light-emitting layer 520, and an upper emission electrode
530, which are sequentially stacked.

[0061] The organic light-emitting display device accord-
ing to the embodiment of the present invention may further
include an upper over-coat layer 150 between the auxiliary
electrode 410 and the light-emitting structure 500. The upper
over-coat layer 150 may remove the thickness difference due
to the auxiliary electrode 410. For example, an upper surface
of the upper over-coat layer 150 facing the light-emitting
structure 500 may be a flat surface. The upper surface of the
upper over-coat layer 150 may be parallel with the upper
surface of the lower over-coat layer 140. The upper over-
coat layer 150 may included an insulating material. For
example, the upper over-coat layer 150 may include an
organic insulating material. The upper over-coat layer 150
may include a material different from the lower over-coat
layer 140.

[0062] The lower emission electrode 510 may include a
conductive material. The lower emission electrode 510 may
include a material having high reflective. For example, the
lower emission electrode 510 may include a reflective layer
having a metal, such as aluminum (Al) and silver (Ag). The
lower emission electrode 510 may have a multi-layer struc-
ture. For example, the lower emission electrode 510 may
have a structure in which a reflective layer including a
material with high reflective is disposed between transparent
electrodes including conductive oxide, such as 1TO.

[0063] The organic light-emitting layer 520 may generate
light having luminance corresponding to a voltage difference
between the lower emission electrode 510 and the upper
emission electrode 530. For example, the organic light-
emitting layer 520 may include an emission material layer
(EML) having an organic emission material. The organic
light-emitting layer 520 may have a multi-layer structure in
order to increase luminous efficacy. For example, the organic
light-emitting layer 520 may further include at least one of
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a hole injection layer (HIL), a hole transport layer (HTL), an
electron transport layer (ETL), and an electron injection
layer (EIL).

[0064] The upper emission electrode 530 may include a
conductive material. The upper emission electrode 530 may
include a material different from the lower emission elec-
trode 510. For example, the upper emission electrode 530
may be a transparent electrode. Thus, in the organic light-
emitting display device according to the embodiment of the
present invention, the light generated by the organic light-
emitting layer 520 may be emitted through the upper emis-
sion electrode 530.

[0065] As shown in FIG. 2B, the connecting clad electrode
650 may connect the lower emission electrode 510 of the
light-emitting structure 500 to corresponding driving thin
film transistor TR2. Thus, in the organic light-emitting
display device according to the embodiment of the present
invention, the light-emitting structure 500 may be controlled
by corresponding thin film transistors TR1, TR2 and TR3.

[0066] The connecting clad electrode 650 may be disposed
between the lower over-coat layer 140 and the upper over-
coat layer 150. For example, the lower passivation layer 130
may include an electrode contact hole 1314 exposing a
portion of the upper capacitor electrode 330 which is con-
nected to the drain electrode 260 of corresponding driving
thin film transistor TR2. The lower over-coat layer 140 may
include a lower contact hole 141k overlapping with the
electrode contact hole 131%. The upper over-coat layer 150
may include an upper contact hole 151/ exposing a portion
of the connecting clad electrode 650.

[0067] The upper contact hole 151% may be spaced apart
from the lower contact hole 141/. For example, the con-
necting clad electrode 650 may include a first clad region
651 including a portion overlapping with the lower contact
hole 151h, a second clad region 652 including a portion
overlapping with the upper contact hole 151% and a repair
cutting region 653 between the first clad region 651 and the
second clad region 652, as shown in FIG. 2B. The repair
cutting region 653 may overlap with the transparent area TA
of the lower substrate 100. For example, the repair cutting
region 653 may be disposed in a laser cutting area where the
laser is irradiated in the repair process.

[0068] The connecting clad electrode 650 may include a
conductive material. Transmissivity of the connecting clad
electrode 650 may be higher than transmissivity of the lower
emitting electrode 510. For example, the connecting clad
electrode 650 may include a conductive oxide. The connect-
ing clad electrode 650 may include a material same as the
auxiliary clad electrode 450. For example, the connecting
clad electrode 650 may include ITO or 1ZO.

[0069] Inthe organic light-emitting display device accord-
ing to the embodiment of the present invention, the con-
necting clad electrode 650 connecting the lower emission
electrode 510 to corresponding driving thin film transistor
TR2 may include the repair cutting region 653. Thus, in the
organic light-emitting display device according to the
embodiment of the present invention, the luminous efficacy
of the light-emitting structure 500 may not be influenced by
the transmissivity of the repair cutting region 653. That is,
in the organic light-emitting display device according to the
embodiment of the present invention, since the connecting
clad electrode 650 including the repair cutting region 653
has higher transmissivity than the lower emission electrode
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510, the reduction of the area of the transparent area TA due
to the repair cutting region 653 may be prevented without
losing the luminous efficacy.

[0070] As shown in FIG. 2B, the organic light-emitting
display device according to the embodiment of the present
invention may further include a first connection electrode
610 electrically connecting the connecting clad electrode
650 to the drain electrode 260 of corresponding driving thin
film transistor TR2. The first connection electrode 610 may
be disposed between the lower over-coat layer 140 and the
upper over-coat layer 150. For example, the connecting clad
electrode 650 may extend onto the first connection electrode
610. The first connection electrode 610 may be covered by
the first clad region 651 of the connecting clad electrode
650.

[0071] The first connection electrode 610 may be extended
along the electrode contact hole 131/ and the lower contact
hole 141%. For example, the first connection electrode 610
may be connected to the upper capacitor electrode 330
through the electrode contact hole 131~ and the lower
contact hole 141%.

[0072] The first connection electrode 610 may include a
conductive material. Conductivity of the first connection
electrode 610 may be higher than conductivity of the con-
necting clad electrode 650. For example, the first connection
electrode 610 may include a metal, such as copper (Cu),
molybdenum (Mo), titanium (Ti), aluminum (Al) and tung-
sten (W). Transmissivity of the first connection electrode
610 may be lower than transmissivity of the connecting clad
electrode 650. A structure of the first connection electrode
610 may be the same as the structure of the auxiliary
electrode 410. For example, the first connection electrode
610 may have a multi-layer structure. The first connection
electrode 610 may include a first lower connection electrode
611 and a first upper connection electrode 612 disposed on
the first lower connection electrode 611. For example, the
first lower connection electrode 611 may include a material
same as the lower auxiliary electrode 411. For example, the
first upper connection electrode 612 may include a material
same as the upper auxiliary electrode 412.

[0073] The first connection electrode 610 may be disposed
on the emission area EA of the lower substrate 100. For
example, the first connection electrode 610 may be extended
along the connecting clad electrode 650 on the emission area
EA of the lower substrate 100. Thus, in the organic light-
emitting display device according to the embodiment of the
present invention, the resistance between the light-emitting
structure 500 and corresponding driving thin film transistor
TR2 which are electrically connected by the connecting clad
electrode 650 may be reduced.

[0074] As shown in FIG. 2B, the organic light-emitting
display device according to the embodiment of the present
invention may further include a second connection electrode
620 between the lower over-coat layer 140 and the second
clad region 652 of the connecting clad electrode 650. For
example, the second connection electrode 620 may include
a portion overlapping with the upper contact hole 151% of
the upper over-coat layer 150. The second clad region 652
of the connecting clad electrode 650 may cover the second
connection electrode 620.

[0075] The second connection electrode 620 may include
a conductive material. Conductivity of the second connec-
tion electrode 652 may be higher than the conductivity of the
connecting clad electrode 650. For example, the second
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connection electrode 620 may include a metal, such as
copper (Cu), molybdenum (Mo), titanium (Ti), aluminum
(Al) and tungsten (W). The conductivity of the second
connection electrode 620 may be the same as the conduc-
tivity of'the first connection electrode 610. Transmissivity of
the second connection electrode 620 may be lower than the
transmissivity of the connecting clad electrode 650. For
example, the transmissivity of the second connection elec-
trode 620 may be the same as the transmissivity of the first
connection electrode 610. A structure of the second connec-
tion electrode 620 may be the same as the structure of the
first connection electrode 610. For example, the second
connection electrode 620 may have a multi-layer structure.
The structure of the second connection electrode 620 may be
the same as the structure of the auxiliary electrode 410. The
second connection electrode 620 may include a second
lower connection electrode 621 and a second upper connec-
tion electrode 622 disposed on the second lower connection
electrode 621. For example, the second lower connection
electrode 621 may include a material same as the first lower
connection electrode 611. For example, the second upper
connection electrode 622 may include a material same as the
first upper connection electrode 612.

[0076] The second connection electrode 620 may be dis-
posed in the emission area EA of the lower substrate 100.
For example, the second connection electrode 620 may be
extended along the connecting clad electrode 650 on the
emission area EA of the lower substrate 100. Thus, in the
organic light-emitting display device according to the
embodiment of the present invention, the resistance between
the light-emitting structure 500 and corresponding driving
thin film transistor TR2 which are electrically connected by
the connecting clad electrode 650 may be reduced.

[0077] As shown in FIGS. 2A and 2B, the organic light-
emitting display device according to the embodiment of the
present invention may further include a bank insulating layer
160 in order to insulate adjacent light-emitting structures
500. For example, the bank insulating layer 160 may cover
an edge of the lower emission electrode 510 of each light-
emitting structure 500. The organic light-emitting layer 520
and the upper emission electrode 530 may be stacked on a
portion of the lower emitting electrode 510 exposed by the
bank insulating layer 160. The bank insulating layer 160
may include an insulating material. For example, the bank
insulating layer 160 may include an organic insulating
material, such as benzocyclobutene (BCB), poly-imide or
photo-acryl. The lower over-coat layer 140 and the upper
over-coat layer 150 may include a material different from the
bank insulating layer 160.

[0078] The organic light-emitting layer 520 and the upper
emission electrode 530 may be extended onto the bank
insulating layer 160. The upper emission electrode 530 may
be connected to the auxiliary electrode 410, as shown in
FIG. 2A. Thus, in the organic light-emitting display device
according to the embodiment of the present invention, the
luminance unevenness due to the voltage drop of the upper
emission electrode 530 may be prevented.

[0079] As shown in FIG. 2A, the organic light-emitting
display device according to the embodiment of the present
invention may further include a partition 700 in order to
provide a space for electrically connecting the upper emis-
sion electrode 530 to the auxiliary electrode 410. For
example, a portion of the organic light-emitting layer 520
may separated from another portion of the organic light-
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emitting layer 520 by the partition 700. The upper emission
electrode 530 may be electrically connected to the auxiliary
electrode 410 through the space between the separated
portions of the organic light-emitting layer 520 separated by
the partition 700. A vertical distance of the partition 700 may
be larger than a vertical thickness of the bank insulating
layer 160. For example, the partition 700 may include a
lower partition 710 and an upper partition 720 disposed on
the lower partition 710. The lower partition 710 and the
upper partition 720 may include an insulating material. For
example, the lower partition 710 may include a material
same as the bank insulating layer 160. The upper partition
720 may include a material different from the lower partition
710. For example, the upper partition 720 may include
silicon oxide and/or silicon nitride.

[0080] As shown in FIG. 2A, the organic light-emitting
display device according to the embodiment of the present
invention may further include an intermediate electrode 550
between the auxiliary electrode 410 and the bank insulating
layer 160. The intermediate electrode 550 may be connected
to the auxiliary electrode 410. For example, the upper
over-coat layer 150 may include a penetrating hole 1527
exposing a portion of the auxiliary electrode 410. The
partition 700 may overlap with the intermediate electrode
550. For example, the organic light-emitting layer 520 may
expose a portion of the intermediate electrode 550 by the
partition 700. The bank insulating layer 160 may cover an
edge of the intermediate electrode 550. The partition 700
may be disposed in an opening of the bank insulating layer
160. The upper emitting electrode 530 may be contact with
the portion of the intermediate electrode 550 which is not
covered by the organic light-emitting layer 520 due to the
partition 700. The upper emission electrode 530 may be
electrically connected to the auxiliary electrode 410 through
the intermediate electrode 550.

[0081] The intermediate electrode 550 may include a
conductive material. For example, the intermediate elec-
trode 550 may include a material same as the lower emission
electrode 510. The intermediate electrode 550 may have a
multi-layer structure. For example, a structure of the inter-
mediate electrode 550 may be the same as the structure of
the lower emission electrode 510.

[0082] The organic light-emitting display device accord-
ing to the embodiment of the present invention may further
include an upper substrate 800 opposite the lower substrate
100. The upper substrate 800 may overlap with the emission
area EA and the transparent area TA of the lower substrate
100. For example, the upper substrate 800 may be disposed
on the light-emitting structure 500. The upper substrate 800
may include an insulating material. The upper substrate 800
may include a transparent material. For example, the upper
substrate 800 may include glass or plastic.

[0083] In the organic light-emitting display device accord-
ing to the embodiment of the present invention, the light-
emitting structure 500 of each sub emission area may
display the same color. For example, the light-emitting
structure 500 of each sub emission area may include a white
organic light-emitting layer 520. The organic light-emitting
display device according to the embodiment of the present
invention may further include a black matrix 810 and a color
filter 820 on the upper substrate 800. Thus, in the organic
light-emitting display device according to the embodiment
of the present invention, the sub emission areas in which the
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light-emitting structure 500 realizing the same color are
disposed may display different colors.

[0084] The organic light-emitting display device accord-
ing to the embodiment of the present invention may further
include a filler 900 filling a space between the lower
substrate 100 and the upper substrate 800. The filler 900 may
prevent the light-emitting structure 500 from being damaged
by the external impact. For example, the filler 900 may
extend between the light-emitting structure 500 and the
color filter 820, and between the upper emitting electrode
530 and the black matrix 810.

[0085] The organic light-emitting display device accord-
ing to the embodiment of the present invention is described
that the light-emitting structure 500 is in direct contact with
the filler 900. However, the organic light-emitting display
device according to another embodiment of the present
invention may further include an upper passivation layer
between the light-emitting structure 500 and the filter 900.
The upper passivation layer may prevent the external mois-
ture from permeating into the light-emitting structure 500.
The upper passivation layer may have a multi-layer struc-
ture. For example, the upper passivation layer may have a
structure in which an inorganic layer including an inorganic
material and a organic layer including an organic material
are stacked.

[0086] Accordingly, in the organic light-emitting display
device according to the embodiment of the present inven-
tion, the connecting clad electrode 650 which does not affect
the luminous efliciency of the structure may include a repair
cutting region 653 overlapping with the transparent area TA
of the lower substrate 100, and the connecting clad electrode
650 may have higher transmissivity than the lower emitting
electrode 510, so that, regardless of the area of the emission
area EA and the luminous efficiency of the light-emitting
structure 500, the reduction in the area of the transmissivity
area TA due to the repair cutting region 653 may be
prevented. Thus, in the organic light-emitting display device
according to the embodiment of the present invention, the
transparency of the transparent area TA may be improved
without losing the aperture ratio and the luminescent effi-
ciency of the emission area EA.

[0087] The organic light-emitting display device accord-
ing to the embodiment of the present invention is described
that the first connection electrode 610 and the second
connection electrode 620 are extended along the connecting
clad electrode 650 on the emission area EA. However, in the
organic light-emitting display device according to another
embodiment of the present invention, the first clad region
651 and the second clad region 652 extending onto the
emission area EA from the repair cutting region 653 of the
connecting clad electrode 650 overlapping with the trans-
parent area TA may not overlap with the first connection
electrode 610 or the second connection electrode 620, as
shown in FIG. 3. Thus, in the organic light-emitting display
device according to another embodiment of the present
invention, the reduction of the area of the transparent area
TA by the repair cutting region 653 may be effectively
prevented.

[0088] The organic light-emitting display device accord-
ing to the embodiment of the present invention is described
that the connecting clad electrode 650 of each sub emission
area is connected to corresponding storage capacitor Cst
under the lower emission electrode 510 of adjacent sub
emission area. However, in the organic light-emitting dis-
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play device according to another embodiment of the present
invention, the connecting clad electrodes 650 may be
arranged in various ways. For example, in the organic
light-emitting display device according to another embodi-
ment of the present invention, points at which the connecting
clad electrodes 650 including the repair cutting region 653
located in the same direction are connected to the storage
capacitor Cst may be disposed adjacent to each other, as
shown in FIG. 4. Thus, in the organic light-emitting display
device according to another embodiment of the present
invention, the degree of freedom for arrangement of signal
lines and/or voltage supply lines may be improved.

[0089] The organic light-emitting display device accord-
ing to the embodiment of the present invention is described
that the circuits of four sub emission area disposed in the
single emission area is arranged parallel with the data lines
DL1-DL4. However, in the organic light-emitting display
device according to another embodiment of the present
invention, the circuits of sub emission areas may be arranged
in various ways. For example, in the organic light-emitting
display device according to another embodiment of the
present invention, the circuits of each sub emission area may
be arranged in a quad type. Thus, in the organic light-
emitting display device according to another embodiment of
the present invention, the aperture ratio of the emission area
and the area of the transparent area may be maximized.
[0090] In the result. the organic light-emitting display
device according to the embodiments of the present inven-
tion may include a repair cutting region consist of a con-
ductive layer having higher transmissivity than a lower
emission electrode. Thus, in the organic light-emitting dis-
play device according to the embodiments of the present
invention, the reduction of the area of a transparent area by
the repair cutting region may be prevented. Thereby, in the
organic light-emitting display device according to the
embodiments of the present invention, the transparency of
the transparent area may be increased without losing the
aperture ratio of an emission area.

[0091] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
display device of the present disclosure without departing
from the technical idea or scope of the disclosure. Thus, it
is intended that the present disclosure cover the modifica-
tions and variations of this disclosure provided they come
within the scope of the appended claims and their equiva-
lents.

What is claimed is:

1. An organic light-emitting display device, comprising:

a lower substrate including an emission area and a trans-
parent area;

a thin film transistor on the emission area of the lower
substrate;

a light-emitting structure on the thin film transistor, the
light-emitting structure including a lower emission
electrode, an organic light-emitting layer and an upper
emission electrode, which are sequentially stacked; and

a connecting clad electrode connected between the thin
film transistor and the light-emitting structure, the
connecting clad electrode having a transmissivity
higher than the lower emission electrode,

wherein the connecting clad electrode includes a repair
cutting region overlapping with the transparent area of
the lower substrate.
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2. The organic light-emitting display device according to
claim 1, wherein the connecting clad electrode includes a
conductive oxide.

3. The organic light-emitting display device according to
claim 2, wherein the connecting clad electrode includes ITO.

4. The organic light-emitting display device according to
claim 1, wherein the lower emission electrode includes a
reflective layer.

5. The organic light-emitting display device according to
claim 1, further comprising:

a lower over-coat layer between the thin film transistor
and the connecting clad electrode, the lower over-coat
layer including a lower penetrating hole;

an upper over-coat layer between the connecting clad
electrode and the light-emitting structure, the upper
over-coat layer including an upper penetrating hole
spaced apart from the lower penetrating hole; and

a first connection electrode between the lower over-coat
layer and the upper over-coat layer, the first connection
electrode connected to the thin film transistor through
the lower penetrating hole,

wherein the connecting clad electrode further includes a
first clad region covering the first connection electrode.

6. The organic light-emitting display device according to
claim 5, wherein the first connection electrode is extended
along the connecting clad electrode on the emission area of
the lower substrate.

7. The organic light-emitting display device according to
claim 5, further comprising a second connection electrode
between the lower over-coat layer and the connecting clad
electrode, the second connection electrode spaced apart
from the first connection electrode and including a region
overlapping with the upper penetrating hole,

wherein the connecting clad electrode further includes a
second clad region covering the second connection
electrode.

8. The organic light-emitting display device according to
claim 7, wherein the repair cutting region is disposed
between the first clad region and the second clad region.

9. The organic light-emitting display device according to
claim 7, wherein a structure of the second connection
electrode is the same as a structure of the first connection
electrode.

10. The organic light-emitting display device according to
claim 7, wherein the second connection electrode is
extended along the connecting clad electrode on the emis-
sion area of the lower substrate.

11. An organic light-emitting display device, comprising:

a lower substrate including an emission area and a trans-
parent area;

a thin film transistor on the emission area of the lower
substrate;

a lower over-coat layer on the thin film transistor, the
lower over-coat layer including a lower penetrating
hole exposing a portion of the thin film transistor;

a first connection electrode on the lower over-coat layer,
the first connection electrode connected to the thin film
transistor through the lower penetrating hole;

a second connection electrode on the lower over-coat
layer, the second connection electrode spaced apart
from the first connection electrode;

an upper over-coat layer covering the first connection
electrode and the second connection electrode, the
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upper over-coat layer including an upper penetrating
hole overlapping with the second connection electrode;

a light-emitting structure on the upper over-coat layer, the

light-emitting structure including a lower emission
electrode connected to the second connection electrode
through the upper penetrating; and

a connecting clad electrode between the lower over-coat

layer and the upper over-coat layer, the connecting clad
electrode connected between the first connection elec-
trode and the second connection electrode,

wherein the connecting clad electrode includes a repair

cutting region overlapping with the transparent area of
the lower substrate.

12. The organic light-emitting display device according to
claim 11, wherein the connecting clad electrode has a
transmissivity higher than the first connection electrode, the
second connection electrode and the lower emission elec-
trode.
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13. The organic light-emitting display device according to
claim 11, further comprising:

an auxiliary electrode between the lower over-coat layer
and the upper over-coat layer; and

an auxiliary clad electrode covering the auxiliary elec-
trode, the auxiliary clad electrode spaced apart from the
first connection electrode, the second connection elec-
trode and the connecting clad electrode,

wherein the connecting clad electrode includes a material
same as the auxiliary clad electrode.

14. The organic light-emitting display device according to
claim 13, wherein a structure of the first connection elec-
trode and a structure of the second connection is the same as
a structure of the auxiliary electrode.
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