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7) ABSTRACT

An organic light emitting display device has a display panel
including a first subpixel, a second subpixel, a data line, and
sensing lines. The sensing lines may include a vertical
sensing line and a horizontal sensing line connected to the
vertical sensing line. The horizontal sensing line may be
formed of a source/drain metal layer present on the first
substrate, and one portion thereof connected to a first
electrode of a sensing transistor of the first subpixel and the
other portion thereof connected to a first electrode of a
sensing transistor of the second subpixel may be positioned
in a region intersecting with the data line, and electrically
connected by a connection electrode formed of an insulated
light blocking layer below the source/drain metal layer
present on the first substrate.
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ORGANIC LIGHT EMITTING DISPLAY
DEVICE AND METHOD FOR
MANUFACTURING THE SAME

[0001] This application claims the priority benefit under
35 US.C. §119(a) of Korean Patent Application No.
10-2015-0091267, filed on Jun. 26, 2015, which is incorpo-
rated herein by reference for all purposes as if fully set forth
herein.

BACKGROUND OF THE INVENTION

[0002] Field of the Disclosure

[0003] The present disclosure relates to an organic light
emitting display device and a method for manufacturing the
same.

[0004] Description of the Related Art

[0005] As the information technology has advanced, the
market of display devices as mediums connecting users and
information has grown. In line with this, the use of display
devices such as organic light emitting display devices, liquid
crystal displays (LCDs), and plasma display panels (PDPs)
has increased.

[0006] Among the aforementioned display devices, the
organic light emitting display device includes a display
panel including a plurality of subpixels and a driver driving
the display panel. The driver includes a scan driver supply-
ing a scan signal (or a gate signal) to the display panel and
a data driver supplying a data signal to the display panel.
[0007] In the organic light emitting display device, when
a scan signal and a data signal are supplied to the subpixels
disposed in a matrix form, selected subpixels emit light to
display an image. The organic light emitting display device
has a problem in that when it is used for a long period of
time, characteristics (threshold voltage, current, and mobil-
ity) of elements included in the subpixels are changed. In
order to compensate for this, a scheme of adding a circuit for
sensing the characteristics of the elements included in the
subpixels has been proposed.

[0008] In the scheme of adding a sensing circuit, a sensing
transistor and a sensing line are added in each of the
subpixels. The scheme of adding a sensing circuit relatively
increases complexity of a layout design of a display panel.
The increase in complexity of the layout design of the
display panel leads to an increase in a region in which
different kinds of lines (or wirings) overlap each other.
[0009] In the conventionally proposed structure, a static
electricity short, a by-product, or generation frequency of
shorts due to the by-product and static electricity appear to
be high in the portion in which different kinds of lines
overlap each other. This causes a line defect in a specific line
of a display surface of a display panel, resulting in poor
image quality. Thus, the scheme of adding a sensing circuit
needs to be studied to solve the problem that may arise in the
process of manufacturing a display panel.

SUMMARY OF THE INVENTION

[0010] An aspect of the present disclosure provides an
organic light emitting display device having a display panel
including a first subpixel, a second subpixel, a data line, and
sensing lines. The first subpixel and the second subpixel are
disposed to be spaced apart from one another on a first
substrate. The data line is positioned between the first
subpixel and the second subpixel and disposed in a vertical
direction. The sensing lines may include a vertical sensing
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line positioned on one side of the second subpixel and
disposed in the vertical direction and a horizontal sensing
line disposed in a horizontal direction intersecting with the
data line and connected to the vertical sensing line. The
horizontal sensing line may be formed of a source/drain
metal layer present on the first substrate, and one portion
thereof connected to a first electrode of a sensing transistor
of the first subpixel and the other portion thereof connected
to a first electrode of a sensing transistor of the second
subpixel may be positioned in a region intersecting with the
data line, and electrically connected by a connection elec-
trode formed of an insulated light blocking layer below the
source/drain metal layer present on the first substrate.

[0011] Another aspect of the present disclosure provides
an organic light emitting display device having a display
panel including a first subpixel, a second subpixel, a data
line, and sensing lines. The first subpixel and the second
subpixel are disposed to be spaced apart from one another on
a first substrate. The data line is positioned between the first
subpixel and the second subpixel and disposed in a vertical
direction. The sensing lines may include a vertical sensing
line positioned on one side of the second subpixel and
disposed in the vertical direction and a horizontal sensing
line disposed in a horizontal direction intersecting with the
data line and connected to the vertical sensing line. The
horizontal sensing line may be formed of a source/drain
metal layer present on the first substrate, and one portion
thereof connected to a first electrode of a sensing transistor
of the first subpixel and the other portion thereof connected
to a first electrode of a sensing transistor of the second
subpixel may be positioned in a region intersecting with the
data line, and electrically connected by a connection elec-
trode formed of an insulated gate metal layer below the
source/drain metal layer present on the first substrate.

[0012] Another aspect of the present disclosure provides
an organic light emitting display device having a display
panel including a first subpixel, a second subpixel, a data
line, and sensing lines. The first subpixel and the second
subpixel are disposed to be spaced apart from one another on
a first substrate. The data line is positioned between the first
subpixel and the second subpixel and disposed in a vertical
direction. The sensing lines may include a vertical sensing
line positioned on one side of the second subpixel and
disposed in the vertical direction and a horizontal sensing
line disposed in a horizontal direction intersecting with the
data line and connected to the vertical sensing line. The
horizontal sensing line may be formed of a pixel electrode
present on the first substrate, and one portion thereof con-
nected to a first electrode of a sensing transistor of the first
subpixel and the other portion thereof connected to a first
electrode of a sensing transistor of the second subpixel may
be positioned in a region intersecting with the data line, and
electrically connected by a connection electrode formed of
an insulated light blocking layer below the source/drain
metal layer present on the first substrate.

[0013] Another aspect of the present disclosure provides a
method for manufacturing an organic light emitting display
device including a display panel having a first subpixel and
a second subpixel disposed to be spaced apart from one
another on a first substrate, a data line disposed in a vertical
direction between the first subpixel and the second subpixel,
and sensing lines having a vertical sensing line disposed on
one side of the second subpixel in the vertical direction and
a horizontal sensing line disposed in a horizontal direction
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intersecting with the data line. The method for manufactur-
ing an organic light emitting display device includes: form-
ing a light blocking layer, a buffer layer, a semiconductor
layer, and photoresist on the first substrate; patterning the
light blocking layer, the buffer layer, and the semiconductor
layer using the photoresist to form a portion of the light
blocking layer, as a connection electrode, and leave a portion
of the semiconductor layer on the connection electrode to
form a dummy semiconductor layer; removing the photo-
resist and forming an interlayer insulating layer covering the
light blocking layer, the connection electrode, the buffer
layer, the semiconductor layer, and the dummy semiconduc-
tor layer on the first substrate; forming a first contact hole in
the interlayer insulating layer such that one side of the light
blocking layer is exposed, and forming a second contact hole
in the interlayer insulating layer such that the other side of
the light blocking layer is exposed; and forming a source/
drain metal layer on the interlayer insulating layer such that
one portion of the source/drain metal layer is in contact with
one side of the light blocking layer and the other portion of
the source/drain metal layer is in contact with the other side
of the light blocking layer to electrically connect the vertical
sensing line and the horizontal sensing line.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] The accompany drawings, which are included to
provide a further understanding of the invention and are
incorporated on and constitute a part of this specification
illustrate embodiments of the invention and together with
the description serve to explain the principles of the inven-
tion.

[0015] FIG. 1 is a block diagram of an organic light
emitting display device according to a first embodiment of
the present disclosure.

[0016] FIG. 2 is a circuit diagram of a subpixel.

[0017] FIG. 3 is a circuit diagram of the conventionally
proposed subpixel.

[0018] FIG. 4 is a circuit diagram of a subpixel according
to the first embodiment of the present disclosure.

[0019] FIG. 5 is a cross-sectional view of a display panel
according to the first embodiment of the present disclosure.
[0020] FIG. 6 is a plan view illustrating a portion of
subpixels according to an experimental example.

[0021] FIG. 7 is an enlarged view specifically illustrating
a portion of FIG. 6.

[0022] FIG. 8 is a cross-sectional view taken along lines
A1-A2 and B1-B2 of FIG. 7.

[0023] FIG. 9 includes cross-sectional views illustrating a
portion of a process of forming a light blocking layer.
[0024] FIG. 10 is a view specifically illustrating a portion
of the process illustrated in FIG. 9.

[0025] FIG. 11 is a cross-sectional view illustrating a
problem arising in an overlap portion between a data line
and a sensing line.

[0026] FIGS. 12 through 17 are views illustrating layers of
a planar layout of a portion of a subpixel according to the
first embodiment of the present disclosure.

[0027] FIG. 18 is a cross-sectional view taken along line
C1-C2 of FIG. 17.

[0028] FIGS. 19 and 20 are a plan view and a cross-
sectional view illustrating a connection structure according
to a first embodiment of the present disclosure.
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[0029] FIGS. 21 and 22 are a plan view and a cross-
sectional view illustrating a connection structure according
to a second embodiment of the present disclosure.

[0030] FIGS. 23 and 24 are a plan view and a cross-
sectional view illustrating a connection structure according
to a third embodiment of the present disclosure.

[0031] FIGS. 25 and 26 are a plan view illustrating a
portion of subpixels of a first display panel manufactured on
the basis of an embodiment of the present disclosure and
cross-sectional views illustrating an improved portion.
[0032] FIGS. 27 and 28 are a plan view illustrating a
portion of subpixels of a second display panel manufactured
on the basis of an embodiment of the present disclosure and
cross-sectional views illustrating an improved portion.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0033] Reference will now be made in detail embodiments
of the disclosure examples of which are illustrated in the
accompanying drawings.

[0034] Hereinafter, specific embodiments of the present
disclosure will be described in detail with reference to the
accompanying drawings.

[0035] FIG. 1 is a block diagram of an organic light
emitting display device according to a first embodiment of
the present disclosure, FIG. 2 is a circuit diagram of a
subpixel, FIG. 3 is a circuit diagram of the conventionally
proposed subpixel, FIG. 4 is a circuit diagram of a subpixel
according to the first embodiment of the present disclosure,
and FIG. 5 is a cross-sectional view of a display panel
according to the first embodiment of the present disclosure.
[0036] As illustrated in FIG. 1, an organic light emitting
display device according to a first embodiment of the present
disclosure includes an image processing unit 110, a timing
controller 120, a data driver 130, a scan driver 140, and a
display panel 150.

[0037] The image processing unit 110 outputs a data
enable signal DE together with a data signal DATA supplied
from the outside. In addition to the data enable signal DE,
the image processing unit 110 may output one or more of a
vertical synchronization signal, a horizontal synchronization
signal, and a clock signal, and here, descriptions of these
signal will be omitted for the convenience of description.
[0038] The timing controller 120 receives the data enable
signal DE or a driving signal including a vertical synchro-
nization signal, a horizontal synchronization signal, and a
clock signal, and the data signal DATA. The timing control-
ler 120 outputs a gate timing control signal GDC for
controlling an operation timing of the scan driver 140 and a
data timing control signal DDC for controlling an operation
timing of the data driver 130 on the basis of the driving
signal.

[0039] In response to the data timing control signal DDC
supplied from the timing controller 120, the data driver 130
samples and latches the data signal DATA supplied from the
timing controller 120, and converts the latched signal into a
gamma reference voltage, and outputs the same. The data
driver 130 outputs the data signal DATA through data lines
DL1 to DLn. The data driver 130 may be provided in the
form of an integrated circuit (IC).

[0040] In response to the gate timing control signal GDC
supplied from the timing controller 120, the scan driver 140
outputs a scan signal, while shifting a level of a gate voltage.
The scan driver 140 outputs a scan signal through scan lines
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GL1 to GLm. The scan driver 140 may be formed in the
form of an integrated circuit (IC) or in a gate-in-panel
manner on the display panel 150.

[0041] In response to the data signal DATA and the scan
signal respectively supplied from the data driver 130 and the
scan driver 140, the display panel 150 displays an image.
The display panel 150 includes subpixels SP operating to
display an image.

[0042] The subpixels are formed according to a top-
emission scheme, a bottom-emission scheme, or a dual-
emission scheme. The subpixels SP include a red subpixel,
a green subpixel, and a blue subpixel, or include a white
subpixel, a red subpixel, a green subpixel, and a blue
subpixel. The subpixels SP may have one or more different
emission areas according to emission characteristics.
[0043] As illustrated in FIG. 2, one subpixel includes a
switching transistor SW, a driving transistor DR, a capacitor
Cst, a compensation circuit CC, and an organic light emit-
ting diode OLED.

[0044] The switching transistor SW performs a switching
operation such that a data signal supplied through the first
data line DL1 in response to a scan signal supplied through
the first scan line GL1 is stored as a data voltage in the
capacitor Cst. The driving transistor DR operates such that
a driving current flows between a first power line EVDD and
a second power line EVSS according to the data voltage
stored in the capacitor Cst. The OLED emits light according
to the driving current formed by the driving transistor TR.
[0045] The compensation circuit CC is a circuit added to
the interior of the subpixel to compensate for a threshold
voltage of the driving transistor DR. The compensation
circuit CC includes one or more transistors. The compen-
sation circuit CC may be variously configured according to
compensation methods, and details thereof will be described
as follows.

[0046] As illustrated in FIGS. 3 and 4, the compensation
circuit CC includes a sensing transistor ST and a sensing line
VREF. The sensing transistor ST is connected between a
source line of the driving transistor DR and an anode
electrode (or a sensing node) of the OLED. The sensing
transistor ST operates to supply an initialization voltage (or
a sensing voltage) transferred through the sensing line
VREF to the sensing node or senses a voltage or a current
of the sensing node.

[0047] A first electrode of the switching transistor SW is
connected to the first data line DL, and a second electrode
thereof is connected to a gate electrode of the driving
transistor DR. A first electrode of the driving transistor DR
is connected to the first power line EVDD and a second
electrode thereof is connected to the anode electrode of the
OLED. A first electrode of the capacitor Cst is connected to
the gate electrode of the driving transistor DR, and a second
electrode thereof is connected to the anode electrode of the
OLED. The anode electrode of the OLED is connected to the
second electrode of the driving transistor DR, and a cathode
electrode thereof is connected to the second power line
EVSS. A first electrode of the sensing transistor ST is
connected to the sensing line VREF and a second electrode
thereof is connected to the anode electrode, the sensing
node, of the OLED.

[0048] An operation time of the sensing transistor ST may
be similar to, the same as, or different from that of the
switching transistor SW according to a compensation algo-
rithm (or a configuration of the compensation circuit). For
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example, a gate electrode of the switching transistor SW
may be connected to a la scan line GL1a, and a gate
electrode of the sensing transistor ST may be connected to
a 1b scan line GL1b. In another example, the 1a scan line
connected to the gate electrode of the switching transistor
SW and the 1b scan line GL1b connected to the gate
electrode of the sensing transistor ST may be connected to
be commonly shared.

[0049] The sensing line VREF may be connected to a data
driver. In this case, the data driver may sense the sensing
node of the subpixel during a non-display period or an N
frame (N 1s an integer equal to or greater than 1) of an image
and generate a sensing result in real time. Meanwhile, even
though the switching transistor SW and the sensing transis-
tor ST are turned on at the same time, the data driver
performs a sensing operation through the sensing line VREF,
and thus, a data signal is controlled not to be output.
[0050] An object of the compensation according to the
sensing result may be a data signal in a digital form, a data
signal in an analog form, or a gamma voltage. The com-
pensation circuit generating a compensation signal (or a
compensation voltage) on the basis of the sensing result may
be implemented as an internal circuit of the data driver, as
an internal circuit of the timing controller, or as a separate
circuit.

[0051] In FIG. 3, a subpixel having a 3-transistor/1-ca-
pacitor structure including the switching transistor SW, the
driving transistor DR, the capacitor Cst, the OLED, and the
sensing transistor ST is illustrated as an example. However,
when a compensation circuit is added thereto, the subpixel
may be configured to have a 3T2C, 4T2C, 5T1C, or 6T2C
structure.

[0052] Meanwhile, the circuit of the subpixel proposed in
the related art illustrated in FIG. 3 and a circuit of a subpixel
according to the first embodiment of the present disclosure
are different in the configuration of the light blocking layer
LS. The light blocking layer LS is provided to serve to block
ambient light. When the light blocking layer LS is formed of
a metal, a problem in which a parasitic voltage is charged
may arise, and thus, the light blocking layer LS is connected
to the source electrode of the driving transistor DR.

[0053] As Illustrated in FIG. 3, in the related art, the light
blocking layer LS is disposed only below a channel region
of the driving transistor DR. In contrast, as illustrated in
FIG. 4, in the first embodiment of the present disclosure, the
light blocking layer LS is disposed below the channel
regions of the switching transistor SW and the sensing
transistor ST, as well as below the channel region of the
driving transistor DR.

[0054] In the related art, the light blocking layer LS is
formed to simply block ambient light. However, in the first
embodiment of the present disclosure, the light blocking
layer LS is utilized as an electrode to be connected to other
electrode or line or to form a capacitor.

[0055] As illustrated in FIG. 5, subpixels are formed in the
display area AA of a first substrate 1504 on the basis of the
circuit of the subpixel described above with reference to
FIG. 4. The subpixels formed in the display arca AA are
sealed by a protection film (or a protection substrate) 1505.
NA denotes a non-display area.

[0056] The subpixels are horizontally or vertically dis-
posed in order of red (R), white (W), blue (B), and green (G)
in the display area AA. The red (R), white (W), blue (B), and
green (G) subpixels form a single pixel P. However, dispo-
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sition order of the subpixels may be variously modified
according to emission materials, emission areas, and con-
figurations (or structures) of a compensation circuit.
[0057] When a display panel is manufactured on the basis
of the circuit of the subpixel of FIG. 4, complexity of a
layout design of the display panel may relatively be
increased. The increase in complexity of the layout design of
the display panel may lead to an increase in a region in
which different kinds of lines (or wirings) overlap each
other.

[0058] According to experiment results, the circuit of the
subpixel of FIG. 4 has high generation frequency of a static
electricity short, a short circuit due to a by-productor a
by-product and static electricity in an overlap portion
between the data line and the sensing line among the
different kinds of lines. This problem causes a line defect in
a specific line of a display surface of the display panel to
result in defective image quality.

[0059] Hereinafter, the experiment results will further be
described. However, dispositions of and connection rela-
tionships between the first to fourth subpixels and signal or
power lines formed therearound will be briefly illustrated
(specific connection relationships may be known through
FIGS. 3 and 4, and thus, parts other than important parts will
be simply described).

[0060] FIG. 6 is a plan view illustrating a portion of
subpixels according to an experimental example, FIG. 7 is
an enlarged view specifically illustrating a portion of FIG. 6,
and F1G. 8 is a cross-sectional view taken along lines A1-A2
and B1-B2 of FIG. 7.

[0061] As illustrated in FIGS. 6 through 8, in the display
panel, first to fourth subpixels SPnl to SPnd form a pixel,
and an amount of the subpixels corresponding to resolution
is formed. For example, the first subpixel SPnl may be
selected as a red subpixel R, the second subpixel SPn2 may
be selected as a white subpixel W, the third subpixel SPn3
may be selected as a blue subpixel B, and the fourth subpixel
SPn4 may be selected as a green subpixel G.

[0062] A first power line EVDD is disposed on the left of
the first subpixel SPnl in a vertical direction. The first power
line EVDD is commonly connected to the first subpixel
SPn1 and the second subpixel SPn2. A first data line DLnl
and a second data line DLn2 are disposed between the first
subpixel SPnl and the second subpixel SPn2. The first data
line DLn1 is connected to the first subpixel SPnl, and the
second data line DLn2 is connected to the second subpixel
SPn2.

[0063] A sensing line VREF is disposed on the left of the
third subpixel SPn3 in a vertical direction. The sensing line
VREF is commonly connected to the first subpixel SPul to
fourth subpixel SPnd. A third data line DLn3 and a fourth
data line DLn4 are disposed between the third subpixel SPn3
and the fourth subpixel SPnd4. The third data line DLn3 is
connected to the third subpixel SPn3, and the fourth data line
DLn4 is connected to the fourth subpixel SPnd.

[0064] A scan line GL1 is disposed in a horizontal direc-
tion in a region of a sensing transistor ST included in each
of the first subpixel SPnl to fourth subpixel SPnd4. The scan
line GL1 is connected to gate electrodes of the sensing
transistor ST and the switching transistor SW.

[0065] The sensing line VREF includes a vertical sensing
line VREFM disposed in a vertical direction and a horizontal
sensing line VREFS disposed in a horizontal direction. In an
experimental example, in order to commonly connect the
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first subpixel SPnl to the fourth subpixel SPnd, the hori-
zontal sensing line VREFS is used as a connection electrode
(or a bridge electrode).

[0066] The reason for using the connection electrode is
because, since the data lines DLl to DLnd are disposed
between the first subpixel SPnl and the second subpixel
SPn2 and between the third subpixel SPn3 and the fourth
subpixel SPn4, the first subpixel SPn1 to the fourth subpixel
SPnd need to be all connected to the sensing line VREF,
while avoiding electrical connection between the data lines
DLnl1 to DLn4 and the first subpixel SPn1 to fourth subpixel
SPn4.

[0067] Inan experimental example, in order to connect the
sensing line VREF to all of the first subpixel SPnl to fourth
subpixel SPnd, the horizontal sensing line VREFS is con-
figured by using a light blocking layer 151 formed on a first
substrate 150a and the horizontal sensing line VREFS and
the vertical sensing line VREF are electrically connected.
[0068] As illustrated in FIG. 8, in the horizontal sensing
line VERFS portion passing through regions of the first and
second data lines DLn1 and DLn2 in an overlapping manner,
a light blocking layer 151, a buffer layer 152, a second
insulating layer 156, and a source/drain metal layer 157 are
stacked. The horizontal sensing line VREFS is configured as
the light blocking layer 151, and the light blocking layer 151
and the source/drain metal layer 157 are electrically con-
nected through a first contact hole CHI.

[0069] A portion of the source/drain metal layer 157 forms
the first and second data lines DLn1 and DLn2, and another
portion thereof is electrically connected to the light blocking
layer 151. Thus, the overlap portions between the data lines
and the horizontal sensing line are defined as regions in
which different kinds of lines cross each other.

[0070] Hereinafter, causes of generation of a short due to
a static electricity short, or a short due to a by-product or a
by-product and static electricity in the overlap portions
between the data lines and the sensing line as different kinds
of lines will be described.

[0071] FIG. 9 includes cross-sectional views illustrating a
portion of a process of forming a light blocking layer, FIG.
10 is a view specifically illustrating a portion of the process
illustrated in FIG. 9, and FIG. 11 is a cross-sectional view
illustrating a problem arising in an overlap portion between
a data line and a sensing line.

[0072] As illustrated in (a) of FIG. 9, a light blocking layer
151, a buffer layer 152, a semiconductor layer 153, and
photoresist PR are formed on a first substrate 150a, and the
photoresist PR is pattemmed to a specific shape using a
half-tone mask. As illustrated in (b) of FIG. 9, portions of the
buffer layer 152, and the semiconductor layer 153 formed
below the photoresist PR are etched using a first etchant (for
example, a BOE). As illustrated in (¢) of FIG. 9, a portion
of the light blocking layer 151 is etched using a second
etchant (for example, a copper (Cu) etchant). As illustrated
in (d) of FIG. 9, the photoresist PR is entirely removed
through ashing. As illustrated in (e) of FIG. 9, tips protrud-
ing from a portion of the semiconductor layer 153 and from
each layer are removed using a strip process, or the like.
[0073] The horizontal sensing line is formed of the light
blocking layer 151, and the source/drain metal layer passes
through regions of the horizontal sensing line in an over-
lapping manner. Thus, the horizontal sensing line is formed
through the aforementioned process. However, when the
display panel is manufactured through the aforementioned
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process, a static electricity short, a short due to a by-product
or the by-product and static electricity are generated in the
overlap portions between the data line and the sensing line,
so causes thereof were reviewed and researched.

[0074] As illustrated in (d') and (d") of FIG. 10, the results
show that residuals (hereinafter, referred to as a “by-prod-
uct”) of the photoresist PR and the buffer layer 152 cling to
an interface between the light blocking layer 151 and the
buffer layer 152. A second insulating layer is formed on the
buffer layer 152, but it is not easy to eliminate a problem of
interface non-uniformity (unstable uniformity) only with the
thickness of the second insulating layer.

[0075] Thus, as illustrated in FIG. 11, since the interface
of the overlap portion between the data line DLnl and the
light blocking layer 151 forming the horizontal sensing line
is not uniform, having a high possibility of generation of a
short due to a static electricity short (ESD), a short due to the
by-product or the by-product and static electricity, and thus,
an improvement thereof is required.

[0076] Various experiments were conducted to solve the
problem occurring in the experimental exaniple, and the
problem was improved and/or prevented through the fol-
lowing embodiments.

[0077] FIGS. 12 through 17 are views illustrating layers of
a planar layout of a portion of a subpixel according to the
first embodiment of the present disclosure, and FIG. 18 is a
cross-sectional view taken along line C1-C2 of FIG. 17.
Here, FIGS. 12 through 17 are mainly based on a circuit
region of the subpixel, and thus an emission region (which
is present above a circuit region) is rarely seen.

[0078] As illustrated in FIGS. 12 through 18, in the
display panel, first and second subpixels SPnl and SPn2 are
disposed in a horizontal direction. As can be seen from the
experimental example of FIG. 6, one pixel includes four
subpixels, and an amount of the subpixels corresponding to
resolution is formed. For example, the first subpixel SPnl
may be selected as a red subpixel R, the second subpixel
SPn2 may be selected as a white subpixel W, a third subpixel
(not shown) may be selected as a blue subpixel, and a fourth
subpixel (not shown) may be selected as a green subpixel.
However, this is merely an example, a pixel may include
three subpixels and a color disposition thereof may be
variously modified, without being limited thereto.

[0079] A first power line EVDD is disposed on the left of
the first subpixel SPnl in a vertical direction. The first power
line EVDD is commonly connected to the first subpixel
SPnl and the second subpixel SPn2. A first data line DLnl
and a second data line DLn2 are disposed between the first
subpixel SPnl and the second subpixel SPn2. The first data
line DLn1 is connected to the first subpixel SPnl, and the
second data line DLn2 is connected to the second subpixel
SPn2.

[0080] A scan line GL1 is disposed in a horizontal direc-
tion in a region of a sensing transistor ST included in each
of the first subpixel SPnl and the second subpixel SPn2. The
scan line GL1 is connected to gate electrodes of the sensing
transistor ST and the switching transistor SW.

[0081] A process of forming the first subpixel SPnl and
the second subpixel SPn2 will be described briefly according
to process order.

[0082] A light blocking layer 151 is formed on a first
substrate 150a and divided to correspond to channel regions
of the driving transistor DR, the sensing transistor ST, and
the switching transistor SW, respectively. Also, the light
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blocking layer 151 is utilized as a connection electrode CNT
serving to electrically connect the horizontal sensing lines,
and thus, the light blocking layer 151 is divided to corre-
spond to the first subpixel SPnl and the second subpixel
SPn2. The connection electrode CNT may be branched to at
least two lines in a region in which the connection electrode
CNT overlaps the data line. In this case, parasitic capaci-
tance between the connection electrode CNT and the data
line may be reduced.

[0083] As can be seen from the process of FIG. 9, the light
blocking layer 151, the buffer layer 152, the semiconductor
layer 153, and the photoresist PR stacked on the first
substrate 150q are patterned. Thus, the layers forming the
configuration illustrated in FIG. 12 include the light block-
ing layer 151, the buffer layer 152, and the semiconductor
layer 153. That is, the light blocking layer 151, the buffer
layer 152, and the semiconductor layer 153 are patterned by
the same mask, and these layers may all be patterned in the
form of an island. In the semiconductor layer 153, a source
region and a drain region are changed to metal through a
metallization process. However, a partial region (for
example, a channel region) of the semiconductor layer 153
is not changed to metal.

[0084] A first insulating layer 154 is formed on the semi-
conductor layer 153, and a gate metal layer 155 is formed on
the first insulating layer 154. The first insulating layer 154
may be defined as a gate insulating layer, and the gate
insulating layer may be patterned in the form of an island,
like the gate electrode formed thereabove.

[0085] The gate metal layer 155 includes a first gate metal
layer 155a electrically connecting the first subpixel SPnl
and the second subpixel SPn2 with the first power line
EVDD. The first gate metal layer 1554 may be patterned as
an electrode having an L shape to commonly connect the
first power line EVDD with the first subpixel SPnl and the
second subpixel SPn2.

[0086] The gate metal layer 155 includes a second gate
metal layer 1554 divided to correspond to the driving
transistors DR of the first subpixel SPnl and the second
subpixel SPn2. The second gate metal layer 1556 becomes
a gate electrode of the driving transistor DR. The second
gate metal layer 1556 may be patterned as a bar-shaped
electrode longer in a vertical direction.

[0087] The gate metal layer 155 includes a third gate metal
layer 155¢ divided to correspond to the switching transistor
SW and the sensing transistor ST of the first subpixel SPnl
and the second subpixel SPn2. The third gate metal layer
155¢ becomes gate electrodes of the switching transistor SW
and the sensing transistor ST. The third gate metal layer 155¢
may be disposed in a horizontal direction and patterned to be
branched into at least two lines in an outer region of the
subpixels. In this case, parasitic capacitance between the
third gate metal layer 155¢ and the data line, the first power
line, and the sensing line intersecting with the third gate
metal layer 155¢ can be reduced.

[0088] A second insulating layer 156 is formed on the gate
metal layer 155. The second insulating layer 156 may be
defined as an interlayer insulating layer electrically insulting
a lower structure and a structure formed at an upper side. A
plurality of contact holes exposing portions of the lower
structure are formed in the second insulating layer 156. The
plurality of contact holes are formed by a hole mask. A first
contact hole CH1 and a second contact hole CH2 exposing
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portions of the connection electrode CNT are formed on one
side and the other side of the connection electrode CNT by
the hole mask.

[0089] A source/drain metal layer 157 is formed on the
second insulating layer 156. The source/drain meal layer 157
1s divided into lines forming the first power line EVDD, the
data lines DLnl and DLn2, and the sensing line VREF, and
electrodes forming the transistors included within the sub-
pixels and a capacitor.

[0090] Referring to the driving transistor DR part corre-
sponding to a portion of the source/drain metal layer 157, the
source/drain metal layer 157 is connected to semiconductor
layers 1535 and 1534 of a source region and a drain region
to become a source electrode 157s and a drain electrode
157d of the driving transistor DR, respectively. A semicon-
ductor layer 153a of a channel region is protected by the
light blocking layer 151.

[0091] A third insulating layer 158 is formed on the
source/drain metal layer 157. The third insulating layer 158
may be defined as a protective layer for protecting a tran-
sistor formed on the first substrate 150a.

[0092] A color filter 159 is formed to correspond to an
opening region on the third insulating layer 158. When an
OLED formed therebelow emits white light, the color filter
159 is formed on the third insulating layer 158. However,
when the OLED emits colored light such as red light, green
light, and blue light, the color filter 159 is not formed on the
third insulating layer 158.

[0093] A fourth insulating layer 160 is formed on the third
insulating layer 158. The fourth insulating layer 160 may be
defined as a coating layer planarizing the surface. The third
insulating layer 158 and the fourth insulating layer 160 may
have a contact hole exposing a portion of the source elec-
trode 157s.

[0094] A pixel electrode 161 is formed on the fourth
insulating layer 160. The pixel electrode 161 may be defined
as an anode electrode of the OLED. The pixel electrode 161
is electrically connected to the exposed source electrode
157s through the fourth insulating layer 160. The pixel
electrode 161 may be selectively provided as a transparent
electrode for allowing light emitted from an organic emis-
sion layer to exit in a direction toward the first substrate
150a.

[0095] A bank layer 162 is formed on the fourth insulating
layer 160. The bank layer 162 has an opening region
exposing a portion of the pixel electrode 161, and defines a
substantial emission region.

[0096] An organic emission layer 163 is formed on the
bank layer 162. The organic emission layer 163 is a layer
emitting light, which may emit white light or colored light
such as red light, green light, or blue light. The organic
emission layer 163 may further include functional layers
such as a hole injection layer, a hole transport layer, an
electron transport layer, and an electron injection layer, or
compensation layers such as a hole blocking layer and an
interlayer buffer layer, in addition to an emission layer.
[0097] An upper electrode 164 is formed on the organic
emission layer 163. The upper electrode 164 may be defined
as a cathode electrode of the OLED. The upper electrode 164
is electrically connected to a second power line (not shown).
The upper electrode 164 may be selectively provided as an
opaque electrode allowing light emitted from the organic
emission layer to exit only in the direction toward the first
substrate 150a. However, in order to allow light emitted
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from the organic emission layer to exit in a direction
opposite to the first substrate 1504 according to purposes or
functions of display panels, the upper electrode 164 may
also be selectively provided as a transparent electrode.
[0098] In addition, a capacitor Cst is formed in each of the
first subpixel SPnl and the second subpixel SPn2. The
capacitors Cst may be formed as capacitors having a dual-
layer structure using a portion of the light blocking layer, a
portion of the semiconductor layer, a portion of the source/
drain metal layer, and a portion of the pixel electrode. When
the capacitors Cst are formed in this manner, capacitance of
the capacitor may be increased even within a narrow area.
However, this is merely an example and the capacitors Cst
may be defined to have various shapes, without being
limited thereto.

[0099] The sensing transistors ST of the first subpixel
SPnl and the second subpixel SPn2 are electrically con-
nected to a vertical sensing line VREFM by the horizontal
sensing line VREFS and the connection electrode CNT.
[0100] Hereinafter, embodiments for solving the problem
arising in the overlap portion between the data line and the
sensing line are explained.

[0101] FIGS. 19 and 20 are a plan view and a cross-
sectional view illustrating a connection structure according
to a first embodiment of the present disclosure, FIGS. 21 and
22 are a plan view and a cross-sectional view illustrating a
connection structure according to a second embodiment of
the present disclosure, and FIGS. 23 and 24 are a plan view
and a cross-sectional view illustrating a connection structure
according to a third embodiment of the present disclosure.
[0102] As illustrated in FIGS. 19 and 20, in the first
embodiment of the present disclosure, a dummy semicon-
ductor layer 153 is formed in a direction in which the
connection electrode CNT is jumped, that is, in a horizontal
direction (or a direction intersecting with the data line). The
dummy semiconductor layer 153 is positioned in an overlap
region (or an overlap portion) between the connection
electrode CNT and the data line. The dummy semiconductor
layer 153 serves to increase an interlayer thickness of the
overlap region (or the overlap portion) between the connec-
tion electrode CNT and the data line. The connection elec-
trode CNT is branched into at least two lines from the
overlap region with the data line. Thus, the dummy semi-
conductor layer 153 is also branched to correspond to the
two lines.

[0103] When the connection electrode (CNT) part is
viewed in a first cross-sectional (A1-A2) direction, the light
blocking layer 151, the buffer layer 152, the dummy semi-
conductor layer 153, the second insulating layer 156, and the
source/drain metal layer 157 are present on the first substrate
150a. Here, in the source/drain metal layer 157, portions
becoming the first and second data lines DLnl and DLn2
and a portion becoming the horizontal sensing line are
shown.

[0104] The source/drain metal layer 157 (one portion)
corresponding to the horizontal sensing line of the first
subpixel is connected to the light blocking layer 151 as a
connection electrode through a first contact hole CH1. The
source/drain metal layer 157 (the other portion) correspond-
ing to the horizontal sensing line of the second subpixel is
connected to the light blocking layer 151 as a connection
electrode through a second contact hole CH2. Thus, the
dummy semiconductor layer 153 is positioned between the
first contact hole CH1 and the second contact hole CH2.
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[0105] When the connection electrode CNT part is viewed
in a second cross-sectional (B1-B2) direction, the light
blocking layer 151, the buffer layer 152, the dummy semi-
conductor layer 153, the second insulating layer 156, and the
source/drain metal layer 157 are present on the first substrate
150a. Here, in the source/drain metal layer 157, only the
portion becoming the first data lines DLn1 is shown.
[0106] As in the first embodiment, when the dummy
semiconductor layer 153 is formed on the region in which
the connection electrode (CNT) 1s formed, a short between
the data line and the sensing line that is not solved by only
the thickness of the second insulating layer 156 may be
improved and prevented.

[0107] The reason is because, since the dummy semicon-
ductor layer 153 is further present, a distance between the
light blocking layer 151 as a connection electrode CNT and
the source/drain metal layer 157 is increased and an inter-
face of a tapered portion is improved. Also, since the
distance between the light blocking layer 151 and the
source/drain metal layer 157 is increased and the tapered
configuration is improved, a probability of introduction of
static electricity by the medium of a by-product is lowered.
[0108] In order to form the electrode having such a
structure as in the first embodiment of the present disclosure,
after photoresist PR is formed, a masking process is required
to pattern the photoresist PR to have a specific shape. During
the masking process, a halftone mask (H/T) may be applied
to the first and second contact holes CH1 and CH2 part and
a full tone mask (F/T) may be applied to the overlap portion
between the data line in which the dummy semiconductor
layer 153 is present and the sensing line, but the present
disclosure is not limited thereto.

[0109] As illustrated in FIGS. 21 and 22, in the second
embodiment of the present disclosure, the pixel electrode
161 is used as a horizontal sensing line connected to the
connection electrode CNT. That is, during a process of
forming the pixel electrode 161, the connection electrode
CNT and the horizontal sensing line are electrically con-
nected.

[0110] When the connection electrode CNT is viewed in
the first cross-sectional (A1-A2) direction, the light blocking
layer 151, the buffer layer 152, the second insulating layer
156, the third insulating layer 158, and the pixel electrode
161 are present. Here, in the pixel electrode 161, portions
becoming the first and second data lines DLnl and DLn2
and a portion becoming the horizontal sensing line are
shown.

[0111] The pixel electrode 161 (one portion) correspond-
ing to the horizontal sensing line of the first subpixel is
connected to the light blocking layer 151 as a connection
electrode through the first contact hole CH1. The pixel
electrode 161 (the other portion) corresponding to the hori-
zontal sensing line of the second subpixel is connected to the
light blocking layer 151 as a connection electrode through
the second contact hole CH2.

[0112] When the connection electrode (CNT) part is
viewed in a second cross-sectional (B1-B2) direction, the
light blocking layer 151, the buffer layer 152, the second
insulating layer 156, the third insulating layer 158, and the
pixel electrode 161 are present on the first substrate 150a.
Here, in the pixel electrode 161, only a portion becoming the
first data line DLnl is shown.

[0113] As in the second embodiment, when the pixel
electrode 161 is used as the horizontal sensing line con-
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nected to the connection electrode CNT, a short between the
data line and the sensing line not solved by only the
thickness of the second insulating layer 156 may be
improved and prevented.

[0114] Thereason is because, since the pixel electrode 161
present at a position higher than the source/drain metal layer
is used, a distance between the light blocking layer 151 as
a connection electrode CNT and the pixel electrode 161 is
increased. Also, since the distance between the light block-
ing layer 151 and the pixel electrode 161 is increased, a
probability of introduction of static electricity by the
medium of a by-product is lowered.

[0115] In order to form the electrode having such a struc-
ture as in the second embodiment of the present disclosure,
a halftone mask (H/T) may be used in the first and second
contact CH1 and CH2 parts and the overlap portion between
the data line and the sensing line, but the present disclosure
is not limited thereto.

[0116] As illustrated in FIGS. 23 and 24, in the third
embodiment of the present disclosure, the gate metal layer
155 is used as a connection electrode CNT and the source/
drain metal layer 157 is used as a horizontal sensing line.
That is, during the process of forming the gate metal layer
155, the connection electrode CNT is formed, and during the
process of forming the source/drain metal layer 157, the
horizontal sensing line is electrically connected.

[0117] When the connection electrode CNT is viewed in
the first cross-sectional (A1-A2) direction, the first insulat-
ing layer 154, the gate metal layer 155, the second insulating
layer 156, and the source/drain metal layer 157 are present.
Here, in the source/drain metal layer 157, portions becoming
the first and second data lines DLnl and DLn2 and a portion
becoming the horizontal sensing line are shown.

[0118] The gate metal layer 155 (one portion) correspond-
ing to the horizontal sensing line of the first subpixel is
connected to the light blocking layer 151 as a connection
electrode through the first contact hole CHI. The gate metal
layer 155 (the other portion) corresponding to the horizontal
sensing line of the second subpixel is connected to the light
blocking layer 151 as a connection electrode through the
second contact hole CH2.

[0119] When the connection electrode (CNT) part is
viewed in the second cross-sectional (B1-B2) direction, the
first insulating layer 154, the gate metal layer 155, the
second insulating layer 156, and the source/drain metal layer
157 are present on the first substrate 150a. Here, in the
source/drain metal layer 157, only a portion becoming the
first data line DLnl is shown.

[0120] As in the third embodiment, when the gate metal
layer 155 is used as a connection electrode CNT and the
source/drain metal layer 157 is used as a horizontal sensing
line, a problem of generation of a by-product is eliminated.
Thus, since the use of the gate metal layer 155 and the
source/drain metal layer 157 in forming the sensing line
removes a factor causing generation of a by-product, a short
between the data line and the sensing line may be improved
and prevented.

[0121] The reason is because, the use of the light blocking
layer 151 causes generation of a by-product according to the
process of etching the buffer layer, but in the case of using
such a process as in the third embodiment, since the light
blocking layer 151 and the buffer layer 152 generating a
by-product are not present, a probability of introduction of
static electricity by the medium of a by-product is lowered.
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[0122] 1In order to form the electrode having such a
structure as in the third embodiment of the present disclo-
sure, a halftone mask (H/T) may be used in the first and
second contact CH1 and CH2 parts and the overlap portion
between the data line and the sensing line, but the present
disclosure is not limited thereto.

[0123] Hereinafter, an example of manufacturing a first
display panel and a second display panel using an embodi-
ment of the present disclosure will be described. Here, the
first display panel is smaller than the second display panel.

[0124] FIGS. 25 and 26 are a plan view illustrating a
portion of subpixels of a first display panel manufactured on
the basis of an embodiment of the present disclosure and
cross-sectional views illustrating an improved portion, and
FIGS. 27 and 28 are a plan view illustrating a portion of
subpixels of a second display panel manufactured on the
basis of an embodiment of the present disclosure and
cross-sectional views illustrating an improved portion.

[0125] As illustrated in FIGS. 25 and 26, in the first
display panel, first to fourth subpixels SPnl to SPnd form a
pixel, and an amount of the subpixels corresponding to
resolution is formed.

[0126] A first power line EVDD is disposed on the left of
the first subpixel SPnl in a vertical direction. The first power
line EVDD is commonly connected to the first subpixel
SPnl and the second subpixel SPn2. A first data line DLnl
and a second data line DLn2 are disposed between the first
subpixel SPnl and the second subpixel SPn2. The first data
line DLn1 is connected to the first subpixel SPnl, and the
second data line DLn2 is connected to the second subpixel
SPn2.

[0127] A sensing line VREF is disposed on the left of the
third subpixel SPn3 in a vertical direction. The sensing line
VREF includes a vertical sensing line VREFM disposed in
a vertical direction and a horizontal sensing line VREFS
disposed in a horizontal direction. The sensing line VREF is
commonly connected to the first subpixel SPnl to fourth
subpixel SPnd. A third data line DLn3 and a fourth data line
DLn4 are disposed between the third subpixel SPn3 and the
fourth subpixel SPnd. The third data line DLn3 is connected
to the third subpixel SPn3, and the fourth data line DLn4 is
connected to the fourth subpixel SPnd.

[0128] A scan line GL1 is disposed in a horizontal direc-
tion in a region of a sensing transistor ST included in each
of the first subpixel SPn1 to fourth subpixel SPnd. The scan
line GL1 is connected to gate electrodes of the sensing
transistor ST and the switching transistor SW.

[0129] Results of configuring the experimental example
using such a connection structure as that of (a) of FIG. 26
show the presence of a short between the data line and the
sensing line. In order to improve this problem, in manufac-
turing the first display panel, a structure of the connection
electrode is changed on the basis of the third embodiment as
illustrated in (b) of FIG. 26.

[0130] As described above in the third embodiment, when
the gate metal layer 155 is used as a connection electrode
and the source/drain metal layer 157 is used as a horizontal
sensing line, a problem of generation of a by-product is
eliminated. Thus, since the use of the gate metal layer 155
and the source/drain metal layer 157 in forming the sensing
line removes a factor causing generation of a by-product, a
short between the data line and the sensing line may be
improved and prevented.
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[0131] The reason is because, the use of the light blocking
layer 151 causes generation of a by-product according to the
process of etching the buffer layer, but in the case of using
such a process as in the third embodiment, since the light
blocking layer 151 and the buffer layer 152 generating a
by-product are not present, a probability of introduction of
static electricity by the medium of a by-product is lowered.

[0132] As illustrated in FIGS. 27 and 28, in the second
display panel, first to fourth subpixels SPnl to SPn4 form a
pixel, and an amount of the subpixels corresponding to
resolution is formed.

[0133] A first power line EVDD is disposed on the left of
the first subpixel SPnl in a vertical direction. The first power
line EVDD is commonly connected to the first subpixel
SPn1 and the second subpixel SPn2. A first data line DLnl
and a second data line DLn2 are disposed between the first
subpixel SPnl and the second subpixel SPn2. The first data
line DLn1 is connected to the first subpixel SPnl, and the
second data line DLn2 is connected to the second subpixel
SPn2.

[0134] A sensing line VREF is disposed on the left of the
third subpixel SPn3 in a vertical direction. The sensing line
VREF includes a vertical sensing line VREFM disposed in
a vertical direction and a horizontal sensing line VREFS
disposed in a horizontal direction. The sensing line VREF is
commonly connected to the first subpixel SPnl to fourth
subpixel SPnd. A third data line DLn3 and a fourth data line
DLn4 are disposed between the third subpixel SPn3 and the
fourth subpixel SPn4. The third data line DLn3 is connected
to the third subpixel SPn3, and the fourth data line DLnd4 is
connected to the fourth subpixel SPnd.

[0135] A scan line GL1 is disposed in a horizontal direc-
tion in a region of a sensing transistor ST included in each
of the first subpixel SPn1 to fourth subpixel SPn4. The scan
line GL1 is connected to gate electrodes of the sensing
transistor ST and the switching transistor SW.

[0136] Results of configuring the experimental example
using such a connection structure as that of (a) of FIG. 28
shows the presence of a short between the data line and the
sensing line. In order to improve this problem, in manufac-
turing the second display panel, a structure of the connection
electrode is changed on the basis of the first embodiment as
illustrated in (b) of FIG. 28.

[0137] As described above through the first embodiment,
the dummy semiconductor layer 153 is formed in the
horizontal direction (direction intersecting with the data
line) of the light blocking layer 153 corresponding to the
connection electrode. The dummy semiconductor layer 153
is positioned in the overlap region (or overlap portion)
between the light blocking layer 151 and the data line.

[0138] As in the first embodiment, when the dummy
semiconductor layer 153 is formed on the region in which
the light blocking layer 151 is formed, a short between the
data line and the sensing line not solved by only the
thickness of the second insulating layer 156 may be
improved and prevented.

[0139] The reason is because a distance between the light
blocking layer 151 as a connection electrode and the source/
drain metal layer 157 is increased by the dummy semicon-
ductor layer 153 and an interface of a tapered portion is
improved. Also, since the distance between the light block-
ing layer 151 and the source/drain metal layer 157 is
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increased and the tapered portion is improved, a probability
of introduction of static electricity by the medium of a
by-product is lowered.

[0140] As described above, in the present disclosure, the
problem of generation of a static electricity short, a short due
to a by-product or a short due to a by-product and static
electricity in the overlap portion between the heterogeneous
lines is improved and prevented to resolve poor image
quality such as a line defect generated in a specific line of a
display surface. Also, in addition to the resolution of the
poor image quality such as a defect generated in a specific
line of the display surface, production yield may be
enhanced.

What is claimed is:

1. An organic light emitting display device comprising:

a first subpixel and a second subpixel disposed to be
spaced apart from one another on a first substrate;

a data line positioned between the first subpixel and the
second subpixel and disposed in a vertical direction;
and

sensing lines having a vertical sensing line positioned on
one side of the second subpixel and disposed in the
vertical direction and a horizontal sensing line disposed
in a horizontal direction intersecting with the data line,
and connected to the vertical sensing line,

wherein the horizontal sensing line is formed of a source/
drain metal layer present on the first substrate, and one
portion of the horizontal sensing line connected to a
first electrode of a sensing transistor of the first sub-
pixel and the other portion of the horizontal sensing
line connected to a first electrode of a sensing transistor
of the second subpixel are positioned in a region
intersecting with the data line, and

wherein the horizontal sensing line is electrically con-
nected by a connection electrode formed of an insulated
light blocking layer below the source/drain metal layer
present on the first substrate.

2. The organic light emitting display device of claim 1,
wherein the insulated light blocking layer, a buffer layer
positioned on the insulated light blocking layer, a dummy
semiconductor layer positioned on the buffer layer, and an
interlayer insulating layer positioned on the dummy semi-
conductor layer are provided between the first substrate and
the source/drain metal layer.

3. The organic light emitting display device of claim 2,
wherein:

the source/drain metal layer positioned in a portion of the
horizontal sensing line is connected to one side of the
insulated light blocking layer through a first contact
hole formed in the interlayer insulating layer and the
buffer layer,

the source/drain metal layer positioned in the other por-
tion of the horizontal sensing line is connected to the
other side of insulated the light blocking layer through
a second contact hole formed in the interlayer insulat-
ing layer and the buffer layer, and

the dummy semiconductor layer is positioned between the
first contact hole and the second contact hole.

4. The organic light emitting display device of claim 3,
wherein the connection electrode and the dummy semicon-
ductor layer are branched into at least two lines.

5. An organic light emitting display device comprising:

a first subpixel and a second subpixel disposed to be
spaced apart from one another on a first substrate;
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a data line positioned between the first subpixel and the
second subpixel and disposed in a vertical direction;

sensing lines having a vertical sensing line positioned on
one side of the second subpixel and disposed in the
vertical direction, and a horizontal sensing line dis-
posed in a horizontal direction intersecting with the
data line and connected to the vertical sensing line,

wherein the horizontal sensing line is formed of a source/
drain metal layer present on the first substrate, and one
portion of the horizontal sensing line connected to a
first electrode of a sensing transistor of the first sub-
pixel and the other portion of the horizontal sensing
line connected to a first electrode of a sensing transistor
of the second subpixel are positioned in a region
intersecting with the data line, and

wherein the horizontal sensing line is electrically con-

nected by a connection electrode formed of an insulated
gate metal layer below the source/drain metal layer
present on the first substrate.

6. The organic light emitting display device of claim 5,
wherein a first insulating layer, the insulated gate metal layer
positioned on the first insulating layer, and a second insu-
lating layer positioned on the insulated gate metal layer are
provided between the first substrate and the source/drain
metal layer.

7. The organic light emitting display device of claim 6,
wherein:

the source/drain metal layer positioned in one portion of

the horizontal sensing line is connected to one side of
the insulated gate metal layer through a first contact
hole formed in the second insulating layer, and

the source/drain metal layer positioned in the other por-

tion of the horizontal sensing line is connected to the
other side of the insulated gate metal layer through a
second contact hole formed in the second insulating
layer.

8. An organic light emitting display device comprising:

a first subpixel and a second subpixel disposed to be

spaced apart from one another on a first substrate;
a data line positioned between the first subpixel and the
second subpixel and disposed in a vertical direction;

sensing lines having a vertical sensing line positioned on
one side of the second subpixel and disposed in the
vertical direction, and a horizontal sensing line dis-
posed in a horizontal direction intersecting with the
data line and connected to the vertical sensing line,

wherein the horizontal sensing line is formed of a pixel
electrode present on the first substrate, and one portion
of the horizontal sensing line connected to a first
electrode of a sensing transistor of the first subpixel and
the other portion of the horizontal sensing line con-
nected to a first electrode of a sensing transistor of the
second subpixel are positioned in a region intersecting
with the data line, and

wherein the horizontal sensing line is electrically con-

nected by a connection electrode formed of an insulated
light blocking layer below a source/drain metal layer
present on the first substrate.

9. The organic light emitting display device of claim 8,
wherein the insulated light blocking layer, a buffer layer
positioned on the light blocking layer, an interlayer insulat-
ing layer positioned on the buffer layer, and a protective
layer positioned on the interlayer insulating layer are pro-
vided between the first substrate and the pixel electrode.



US 2016/0380039 A1

10. The organic light emitting display device of claim 9,
wherein:
the pixel electrode positioned in one portion of the
horizontal sensing line is connected to one side of the
insulated light blocking layer through a first contact
hole formed in the protective layer, the interlayer
insulating layer, and the buffer layer, and
the pixel electrode positioned in the other portion of the
horizontal sensing line is connected to the other side of
the insulated light blocking layer through a second
contact hole formed in the protective layer, the inter-
layer insulating layer, and the buffer layer
11. A method for manufacturing an organic light emitting
display device including a display panel having a first
subpixel and a second subpixel disposed to be spaced apart
from one another on a first substrate, a data line disposed in
a vertical direction between the first subpixel and the second
subpixel, and sensing lines having a vertical sensing line
disposed on one side of the second subpixel in the vertical
direction and a horizontal sensing line disposed in a hori-
zontal direction intersecting with the data line, the method
comptrising:
forming a light blocking layer, a buffer layer, a semicon-
ductor layer, and photoresist on the first substrate;
patterning the light blocking layer, the buffer layer, and
the semiconductor layer using the photoresist to form a
portion of the light blocking layer, as a connection
electrode, and leave a portion of the semiconductor
layer on the connection electrode to form a dummy
semiconductor layer;
removing the photoresist and forming an interlayer insu-
lating layer covering the light blocking layer, the con-
nection electrode, the buffer layer, the semiconductor
layer, and the dummy semiconductor layer on the first
substrate;
forming a first contact hole in the interlayer insulating
layer such that one side of the light blocking layer is
exposed, and forming a second contact hole in the
interlayer insulating layer such that the other side of the
light blocking layer is exposed; and
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forming a source/drain metal layer on the interlayer
insulating layer such that one portion of the source/
drain metal layer is in contact with one side of the light
blocking layer and the other portion of the source/drain
metal layer is in contact with the other side of the light
blocking layer to electrically connect the vertical sens-
ing line and the horizontal sensing line.

12. The method of claim 11, wherein, in the forming of the
dummy semiconductor layer, photoresist present in the first
and second contact holes is patterned by a half-tone mask,
and photoresist present in the dummy semiconductor layer
part is patterned by a full-tone mask.

13. The method of claim 11, wherein the forming the light
blocking layer, the buffer layer, the dummy semiconductor
layer, and the interlayer insulating layer comprises providing
the light blocking, buffer. dummy semiconductor, and inter-
layer insulating layers between the first substrate and the
source/drain metal layer.

14. The method of claim 11, wherein the forming the
source/drain metal layer further comprises:

connecting the source/drain metal layer positioned in a
portion of the horizontal sensing line to one side of the
light blocking layer through the first contact hole
formed in the interlayer insulating layer and the buffer
layer; and

connecting the source/drain metal layer positioned in the
other portion of the horizontal sensing line to the other
side of the light blocking layer through the second
contact hole formed in the interlayer insulating layer
and the buffer layer,

wherein the dummy semiconductor layer is positioned
between the first contact hole and the second contact
hole.

15. The method of claim 11, wherein the forming the
connection electrode comprises branching the connection
electrode and the dummy semiconductor layer into at least
two lines.
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