US 20190326382A1

a9y United States

12 Patent Application Publication o) Pub. No.: US 2019/0326382 A1

Park et al,

43) Pub. Date: Oct, 24, 2019

(54)

(1)
(72)

(73)

1)

(22)

(30)

ELECTRO-LUMINESCENT DISPLAY
DEVICE WITH IMPROVED CONTACT
STRUCTURE

Applicant: LG Display Co., Ltd., Seoul (KR)
Inventors: SangMoo Park, Goyang-si (KR);

SeokHyun Lee, Seoul (KR); WonJune
Jung, Seoul (KR)

Assignee: LG Display Co., Ltd., Seoul (KR)

Appl. No.: 16/387,781

Filed: Apr. 18, 2019

Foreign Application Priority Data

Apr. 19,2018 (KR) .o 10-2018-0045697

(31)

Publication Classification
Int. CL

HO1L 27/32 (2006.01)

(52) US.CL
CPC ... HOIL 27/3276 (2013.01); HOIL 2227/323
(2013.01); HOIL 27/3272 (2013.01); HOIL
27/3223 (2013.01)

(57) ABSTRACT

An electro-luminescent display device includes a data line
disposed in a first direction on a substrate; a first insulating
layer disposed on the data line; an active layer disposed on
the first insulating layer; a gate line disposed above the first
insulating layer in a second direction crossing the first
direction to define a pixel region with the data line; a second
insulating layer interposed between the first insulating layer
and the gate line; a gate electrode disposed above the active
layer and the second insulating layer interposed between the
gate electrode and the active layer; a third insulating layer
disposed on the gate electrode and the gate line; a source
electrode and a drain electrode disposed on the third insu-
lating layer and electrically connected to the active layer; a
contact hole disposed between adjacent data lines of adja-
cent pixel regions and electrically connecting the source
electrode and the data line, wherein the contact hole is
formed by removing portions of the first insulating layer and
the third insulating layer and has an area greater than a
contact area between the source electrode and the data line;
and a dummy pattern provided between the data lines of the
adjacent pixel regions and including the active layer of a
semiconductor layer and the first insulating layer.
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ELECTRO-LUMINESCENT DISPLAY
DEVICE WITH IMPROVED CONTACT
STRUCTURE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims the priority of Korean
Patent Application No. 10-2018-0045697 filed on Apr. 19,
2018 in the Korean Intellectual Property Office, which is
incorporated herein by reference in its entirety.

BACKGROUND

Field of the Disclosure

[0002] The present disclosure relates to a display device,
and more particularly, to an electro-luminescent display
device with an improved contact structure. Although the
present disclosure is suitable for a wide scope of applica-
tions, it is particularly suitable for securing a high aperture
ratio for a large-size and high-resolution display device and
providing higher degrees of freedom in pixel design.

Description of the Background

[0003] As the information age advances, the field of
display devices for visually displaying electrical information
signals has grown rapidly. Accordingly, various studies on
the display devices are ongoing to improve various aspects
in thin profile, light weight and low power consumption.
[0004] Representative examples of the display devices
include a liquid crystal display device (LCD), a field emis-
sion display device (FED), an electro-wetting display device
(EWD), and an organic light emitting display device
(OLED).

[0005] Particularly, electro-luminescent display devices
including the OLED are self-light emitting display devices
and do not need a separate light source unlike the LCD.
Thus, the electro-luminescent display devices can be manu-
factured into a lightweight and thin profile. Further, the
electro-luminescent display devices are advantageous in
terms of power consumption since they are driven with a low
voltage. Also, the electro-luminescent display devices have
excellent color expression ability, a high response speed, a
wide viewing angle, and a high contrast ratio (CR). There-
fore, the electro-luminescent display devices are expected to
be applied in various fields.

[0006] An electro-luminescent display device includes an
emission layer formed of an organic material between two
electrodes known as an anode and a cathode. When a hole
from the anode and an electron from the cathode are injected
into the emission layer, the injected hole and electron
recombine into an exciton to emit light from the emission
layer.

[0007] The emission layer contains a host material and a
dopant material, and these two materials interact with each
other. The host generates an exciton from an electron and a
hole and transfers energy to the dopant. The dopant is an
organic dye material contained in small amount and receives
the energy from the host and converts the energy into light.

SUMMARY

[0008] Accordingly, the present disclosure is directed to
an electro-luminescent display device with an improved
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contact structure that substantially obviates one or more of
problems due to limitations and disadvantages of the prior
art.

[0009] More specifically, to realize a large-size and high-
resolution display device, a high aperture ratio needs to be
secured. However, there has been a problem with a gate
redundancy pattern for repairing short defects between hori-
zontal lines such as gate lines and vertical lines such as data
lines/power supply lines.

[0010] Accordingly, the present disclosure is to provide an
electro-luminescent display device with an improved con-
tact structure that can suppress the occurrence of short
defects between vertical lines and horizontal lines without a
gate redundancy pattern.

[0011] A conventional contact structure includes upper
and lower layers (e.g., upper and lower electrodes) that
cover a contact hole. In this structure, the size (or area) of the
contact hole is the same as a contact or connection area
between the upper and lower electrodes.

[0012] However, there has been a limitation on designing
pixels due to the minimum size for patterning the contact
hole. Further, overlay margins are needed between the lower
electrode and the contact hole and between the upper
electrode and the contact hole, respectively. Therefore, the
degree of freedom for metal in designing pixels is inevitably
decreased.

[0013] Further, if two contact holes are integrated into one
to form a contact hole greater in size than the contact area,
a residual photoresist layer caused by a step may be present
between data lines exposed through the contact hole. There-
fore, a defect such as a short circuit can occur,

[0014] Accordingly, the present disclosure is to provide an
electro-luminescent display device with an improved con-
tact structure that can suppress short defects when patterning
an upper conductive layer and make it easy to design pixels
for a high-resolution model.

[0015] Additional features and advantages of the disclo-
sure will be set forth in the description which follows and in
part will be apparent from the description, or may be learned
by practice of the invention. Other advantages of the present
disclosure will be realized and attained by the structure
particularly pointed out in the written description and claims
hereof as well as the appended drawings.

[0016] To achieve these and other advantages and in
accordance with the the present disclosure, as embodied and
broadly described, an electro-luminescent display device
includes a data line disposed in a first direction on a
substrate; a first insulating layer disposed on the data line; an
active layer disposed on the first insulating layer; a gate line
disposed above the first insulating layer in a second direction
crossing the first direction to define a pixel region with the
data line; a second insulating layer interposed between the
first insulating layer and the gate line; a gate electrode
disposed above the active layer and the second insulating
layer interposed between the gate electrode and the active
layer; a third insulating layer disposed on the gate electrode
and the gate line; a source electrode and a drain electrode
disposed on the third insulating layer and electrically con-
nected to the active layer; a contact hole disposed between
adjacent data lines of adjacent pixel regions and electrically
connecting the source electrode and the data line, wherein
the contact hole is formed by removing portions of the first
insulating layer and the third insulating layer and has an area
greater than a contact area between the source electrode and
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the data line; and a dummy pattern provided between the
data lines of the adjacent pixel regions and including the
active layer of a semiconductor layer and the first insulating
layer.

[0017] In another aspect of the present disclosure, an
electro-luminescent display device includes a data line and
a gate line disposed intersecting each other on a substrate
and defining a pixel region; a first insulating layer disposed
on the data line, an active layer disposed on the first
insulating layer; a gate electrode disposed above the active
layer; a second insulating layer interposed between the
active layer and the gate electrode; a third insulating layer
disposed on the gate electrode and the gate line; a source
electrode and a drain electrode disposed on the third insu-
lating layer and electrically connected with the active layer;
a contact hole provided between adjacent data lines of
adjacent pixel regions and electrically connecting the source
electrode and the data line since the first insulating layer and
the third insulating layer are removed; and a dummy pattern
provided between the adjacent data lines of the adjacent
pixel regions, including the active layer of a semiconductor
layer and the first insulating layer planarizing a step between
the adjacent data lines of the adjacent pixel regions.
[0018] In another aspect of the present disclosure, an
electro-luminescent display device includes a light shielding
layer on a substrate; a data line disposed in a first direction
on the substrate; a first insulating layer disposed on the data
line; an active layer disposed on the first insulating layer; a
gate line disposed above the first insulating layer in a second
direction vertically crossing the first direction and defining
a pixel region with the data line, wherein the gate line, the
data line and the light shielding layer are disposed on a same
plane of the substrate; a second insulating layer disposed on
the gate line; a gate electrode disposed on the second
insulating layer; a third insulating layer disposed on the gate
electrode and the gate line; a source electrode and a drain
electrode disposed on the third insulating layer and electri-
cally connected to the active layer; and a contact hole
disposed between adjacent data lines of adjacent pixel
regions and electrically connecting the source electrode and
the data line, wherein the contact hole has an area greater
than a contact area between the source electrode and the data
line.

[0019] In another aspect of the present disclosure, vertical
lines such as data lines/power supply lines are disposed on
the same layer as the lowermost light shielding layer and
horizontal lines such as gate lines are disposed on the same
layer as a gate electrode. Thus, it is possible to suppress the
occurrence of short defects between the vertical lines and the
horizontal lines. Therefore, it is possible to remove a gate
redundancy pattern in a pixel. Accordingly, as for a high-
resolution model, a production yield can be improved, and
an additional aperture ratio can be secured.

[0020] In a further aspect of the present disclosure, two
contact holes are integrated into one to form a contact hole
greater in size (or area) than a contact area. Also, a dummy
pattern including an active layer is formed at a step between
data lines exposed by the contact hole. Therefore, it is
possible to design pixels without a limitation on the size of
the contact hole and remove the step between the data lines.
Accordingly, the size of the contact hole can be increased,
which makes it easy to apply a half-tone mask and thus can
reduce masks. Further, the degree of freedom for metal in
designing pixels is increased. Thus, it is possible to design
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pixels for a high-resolution model. Also, margins for elec-
trodes are not needed, and, thus, an aperture ratio can be
increased. Also, when an upper conductive layer is pat-
terned, a residual photoresist layer caused by a step is not
present between data lines. Thus, it is possible to suppress
the occurrence of short defects.

[0021] Tt 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 disclosure as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] The accompanying drawings, which are included
to provide a further understanding of the disclosure and are
incorporated in and constitute a part of the disclosure,
illustrate aspects of the disclosure and together with the
description serve to explain the principle of the disclosure.
[0023] In the drawings:

[0024] FIG. 11is a block diagram schematically illustrating
an electro-luminescent display device according to an aspect
of the present disclosure;

[0025] FIG. 2is a circuit diagram of a pixel included in the
electro-luminescent display device according to an aspect of
the present disclosure;

[0026] FIG. 3 is a plan view schematically illustrating the
electro-luminescent display device according to an aspect of
the present disclosure;

[0027] FIG. 4 through FIG. 6 are schematic cross-sec-
tional views of the electro-luminescent display device illus-
trated in FIG. 3 according to an aspect of the present
disclosure;

[0028] FIG. 7A and FIG. 7B are a plan view and a
cross-sectional view schematically illustrating a contact
structure according to a comparative example;

[0029] FIG. 8A and FIG. 8B are a plan view and a
cross-sectional view schematically illustrating a contact
structure according to an aspect of the present disclosure;
[0030] FIG. 9A and FIG. 9B are a plan view and a
cross-sectional view schematically illustrating an example
of the contact structure according to an aspect of the present
disclosure;

[0031] FIG. 10 is a plan view illustrating an example of a
contact structure according to Comparative Example 1,
[0032] FIG. 11A and FIG. 11B are cross-sectional views
illustrating an example of a part of the process for patterning
a second source electrode according to Comparative
Example 2;

[0033] FIG. 12A through FIG. 12F are cross-sectional
views sequentially illustrating a process for manufacturing
an electro-luminescent display device according to an aspect
of the present disclosure; and

[0034] FIG. 13A and FIG. 13B respectively are a plan
view and a cross-sectional view schematically illustrating
another example of the contact structure according to an
aspect of the present disclosure.

DETAILED DESCRIPTION

[0035] Advantages and characteristics of the present dis-
closure and a method of achieving the advantages and
characteristics will be clear by referring to exemplary
aspects described below in detail together with the accom-
panying drawings. However, the present disclosure is not
limited to the exemplary aspects disclosed herein but will be
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implemented in various forms. The exemplary aspects are
provided by way of example only so that those skilled in the
art can fully understand the disclosures of the present
disclosure and the scope of the present disclosure. There-
fore, the present disclosure will be defined only by the scope
of the appended claims.

[0036] The shapes, sizes, ratios, angles, numbers, and the
like illustrated in the accompanying drawings for describing
the exemplary aspects of the present disclosure are merely
examples, and the present disclosure is not limited thereto.
Like reference numerals generally denote like elements
throughout the specification. Further, in the following
description of the present disclosure, a detailed explanation
of known related technologies may be omitted to avoid
unnecessarily obscuring the subject matter of the present
disclosure. The terms such as “including,” “having,” and
“consist of used herein are generally intended to allow other
components to be added unless the terms are used with the
term “only”. Any references to singular may include plural
unless expressly stated otherwise.

[0037] Components are interpreted to include an ordinary
error range even if not expressly stated.

[0038] When the position relation between two parts is
described using the terms such as “on”, “above”, “below”,
and “next”, one or more parts may be positioned between the
two parts unless the terms are used with the term “imme-
diately” or “directly”.

[0039] When an element or layer is disposed “on’ another
element or layer, another layer or another element may be
interposed directly on the other element or therebetween.
[0040] Although the terms “first”, “second”, and the like
are used for describing various components, these compo-
nents are not confined by these terms. These terms are
merely used for distinguishing one component from the
other components. Therefore, a first component to be men-
tioned below may be a second component in a technical
concept of the present disclosure.

[0041] Like reference numerals generally denote like ele-
ments throughout the specification.

[0042] A size and a thickness of each component illus-
trated in the drawing are illustrated for convenience of
description, and the present disclosure is not limited to the
size and the thickness of the component illustrated.

[0043] The features of various aspects of the present
disclosure can be partially or entirely adhered to or com-
bined with each other and can be interlocked and operated
in technically various ways, and the aspects can be carried
out independently of or in association with each other.
[0044] Hereafter, various aspects of the present disclosure
will be described in detail with reference to the accompa-
nying drawings.

[0045] FIG.11is a block diagram schematically illustrating
an electro-luminescent display device according to an aspect
of the present disclosure.

[0046] Referring to FIG. 1, an electro-luminescent display
device 100 according to an aspect of the present disclosure
may include a display panel 110 and a data drive integrated
circuit (1C) 130. The electro-luminescent display device 100
may further include a gate drive IC 150, an image processor
170, and a timing controller 180.

[0047] The display panel 110 may include a plurality of
sub-pixels 160. The plurality of sub-pixels 160 may be
placed in a row direction and in a column direction and
disposed in a matrix form. For example, as shown in FIG. 1,
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the plurality of sub-pixels 160 may be disposed in m number
of rows and n number of columns. Hereinafter, among the
plurality of sub-pixels 160, a group of sub-pixels 160
disposed in the row direction is defined as row sub-pixels
and a group of sub-pixels 160 disposed in the column
direction is defined as column sub-pixels for convenience of
description.

[0048] Each of the plurality of sub-pixels 160 emits light
of a specific color. For example, the plurality of sub-pixels
160 may include a red sub-pixel that emits red light, a green
sub-pixel that emits green light, and a blue sub-pixel that
emits blue light. In this case, a group of a red sub-pixel, a
green sub-pixel and a blue sub-pixel may be referred to as
a pixel.

[0049] The plurality of sub-pixels 160 in the display panel
110 may be connected to gate lines GL1 to GLm and data
lines DL1 to DLn. For example, a first-row sub-pixel may be
connected to a first gate line GL1 and a first column
sub-pixel may be connected to a first data line DL1. Further,
second to mth row sub-pixels may be connected respectively
to second to mth gate lines GI.2 to GLm. Also, second to nth
column sub-pixels may be connected respectively to second
to nth data lines DL2 to DLn. The plurality of sub-pixels 160
may be configured to operate based on a gate voltage
transmitted from the gate lines GL1 to GLm and a data
voltage transmitted from the data lines DL1 to DLn.

[0050] The image processor 170 may output a data signal
(image data) DATA supplied from the outside and a data
enable signal DE. The image processor 170 may output at
least one of a vertical synchronization signal, a horizontal
synchronization signal, and a clock signal in addition to the
data enable signal DE.

[0051] The timing controller 180 may receive, from the
image processor 170, various timing signals including the
vertical synchronization signal, the horizontal synchroniza-
tion signal, the data enable signal DE, and the clock signal
together with the data signal DATA. The timing controller
180 may receive the data signal DATA, i.e., input image
data, from the image processor 170. Then, the timing
controller 180 may convert the data signal DATA in accor-
dance with a data signal format which can be processed by
the data drive IC 130 and output the data signal DATA, i.e.,
output image data. Besides, the timing controller 180 may
receive timing signals such as the vertical synchronization
signal, the horizontal synchronization signal, the data enable
signal DE, and the clock signal. Then, the timing controller
180 may generate various control signals DCS and GCS and
output the control signals DCS and GCS to the data drive IC
130 and the gate drive IC 150 to control the data drive IC
130 and the gate drive IC 150, respectively.

[0052] For example, the timing controller 180 may output
various gate control signals GCS including a gate start pulse
GSP, a gate shift clock GSC, a gate output enable GOE, etc.
to control the gate drive IC 150.

[0053] Herein, the gate start pulse controls an operation
start timing of one or more gate circuits included in the gate
drive IC 150. The gate shift clock is a clock signal which is
commonly input to one or more gate circuits and controls a
shift timing of a scan signal (i.e., gate pulse). The gate output
enable signal designates timing information of one or more
gate circuits.

[0054] The timing controller 180 may also output various
data control signals DCS including a source start pulse SSP,
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a source sampling clock SSC, a source output enable SOE,
etc. to control the data drive IC 130.

[0055] Herein, the source start pulse controls a data sam-
pling start timing of one or more data circuits included in the
data drive IC 130. The source sampling clock is a clock
signal which controls a sampling timing of data in each data
circuit. The source output enable signal controls an output
timing of the data drive IC 130.

[0056] The gate drive IC 150 may sequentially supply a
scan signal which is an on-voltage or off-voltage to the gate
lines GL1 to GLm to sequentially drive gate lines GL1 to
GLm under the control of the timing controller 180.
[0057] According to a drive method, the gate drive IC 150
may be located only at one side of the display panel 110 or
located at both sides thereof if necessary.

[0058] The gate drive IC 150 may be connected to a
bonding pad of the display panel 110 by means of a tape
automated bonding (TAB) method or a chip on glass (COG)
method. The gate drive IC 150 may be implemented to be a
gate in panel (GIP) type to be directly disposed in the display
panel 110. Otherwise, the gate drive IC 150 may be inte-
grated to be disposed in the display panel 110 if necessary.
[0059] The gate drive IC 150 may include a shift register,
a level shifter, or the like.

[0060] When a specific gate line GL1 to GLm is opened,
the data drive IC 130 may convert the output image data
DATA received from the timing controller 180 into an
analog data voltage. Then, the data drive IC 130 may output
the analog data voltage to the data lines DL1 to DLn to drive
the data lines DL1 to DLn.

[0061] The data drive IC 130 may be connected to the
bonding pad of the display panel 110 by means of a tape
automated bonding (TAB) method or a chip on glass (COG)
method. The data drive IC 130 may be directly disposed in
the display panel 110 or may be integrated to be disposed in
the display panel 110 if necessary.

[0062] The data drive IC 130 may be implemented by a
chip on film (COF) method. In this case, one end of the data
drive IC 130 may be bonded to at least one source printed
circuit board and the other end may be bonded to the display
panel 110.

[0063] The data drive IC 130 may include a logic unit
including various circuits such as a level shifter or a latch
unit, a digital analog converter DAC, and an output buffer.
[0064] The structure of the pixel 160 will be described in
detail with reference to FIG. 2 and FIG. 3.

[0065] FIG. 21sa circuit diagram of a pixel included in the
electro-luminescent display device according to an aspect of
the present disclosure. Hereinafter, for convenience of
description, an electro-luminescent display device including
a 2T(Transistor)1 C(Capacitor) structure is illustrated. In this
case, a pixel structure and its operation will be described.
However, the present disclosure is not limited thereto.
[0066] Referring to FIG. 2, in the electro-luminescent
display device 100 according to an aspect of the present
disclosure, a pixel may include a switching transistor ST, a
drive transistor DT, a compensation circuit (not illustrated),
and a light emitting device LE.

[0067] The light emitting device LE may operate to emit
light according to a driving current formed by the drive
transistor DT.

[0068] The switching transistor ST may perform a switch
operation, so that a data signal supplied through a data line
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116 in response to a gate signal supplied through a gate line
117 is stored as a data voltage in a capacitor C.

[0069] The drive transistor DT may operate to allow a
constant driving current to flow between a high-potential
power supply line VDD and a low-potential power supply
line VSS in response to the data voltage stored in the
capacitor C.

[0070] Herein, the compensation circuit is configured to
compensate for a threshold voltage of the drive transistor DT
and may include one or more transistors and capacitors. The
compensation circuit may have various configurations
depending on a compensation method.

[0071] As described above, in the electro-luminescent
display device 100 according to an aspect of the present
disclosure, a pixel has a 2T1C structure including the
switching transistor ST, the drive transistor DT, the capacitor
C, and the light emitting device LE. However, when the
compensation circuit is added to the pixel, the pixel may
have various configurations such as 3T1C, 4T2C, 5T2C,
6T1C, 6T2C, 7T1C, and 7T2C, or the like.

[0072] FIG. 3 is a plan view schematically illustrating the
electro-luminescent display device according to an aspect of
the present disclosure. FIG. 4 through FIG. 6 are schematic
cross-sectional views of the electro-luminescent display
device illustrated in FIG. 3 according to an aspect of the
present disclosure.

[0073] FIG. 3 schematically illustrates a planar structure
of two adjacent pixels in the electro-luminescent display
device 100 according to an aspect of the present disclosure.
For convenience of description, FIG. 3 shows an example
where a pixel has a 2T1C structure including a switching
transistor, a drive transistor, a capacitor, and a light emitting
device. However, as described above, when the compensa-
tion circuit is added to the pixel, the pixel may have various
configurations such as 3T1C, 4T2C, 5T2C, 6T1C, 6T2C,
7T1C, and 7T2C, or the like.

[0074] FIG. 4 through FIG. 6 are schematic cross-sec-
tional views of the electro-luminescent display device 100
according to an aspect of the present disclosure as taken
along lines I-I', II-II', TII-IIT", and IV-IV', respectively, of
FIG. 3. FIG. 4 is an exemplary depiction of a part of a circuit
unit including a drive transistor and a capacitor, a part of a
light emitting unit including a light emitting device, and a
part of an intersection portion between the gate line 117 and
the data line 116. FIG. 5 is an exemplary depiction of a part
of the circuit unit where a first gate electrode 121a of the
drive transistor and a second drain electrode 1235 of the
switching transistor are connected. FIG. 6 is an exemplary
depiction of a part of the circuit unit where the data line 116
and a second source electrode 1225 of the switching tran-
sistor are connected.

[0075] Herein, FIG. 3 shows an example where a contact
structure according to an aspect of the present disclosure is
applied to a part (shown in FIG. 7A and FIG. 7B) of the
electro-luminescent display device 100. However, the pres-
ent disclosure is not limited thereto. The contact structure of
the present disclosure will be described later.

[0076] Referring to FIG. 3 through FIG. 6, in the electro-
luminescent display device 100 according to an aspect of the
present disclosure, the gate line (or scan line) 117, the data
line 116, and a power supply line (or power voltage line) 119
intersect each other on the substrate 110 to define a pixel
region. A sensing control line, a reference line, or the like
may be further disposed thereon.



US 2019/0326382 Al

[0077] The data line 116 and the power supply line 119
may be disposed on the substrate 110 in a first direction.
Further, the gate line 117 may be disposed in a second
direction crossing the first direction to define a pixel region
together with the data line 116 and the power supply line
119. Herein, for convenience of description, a pixel region
may be divided into a light emitting unit where a light
emitting device emits light and a circuit unit including a
plurality of drive circuits which supplies a driving current to
the light emitting device.

[0078] The power supply line 119 may be disposed for at
least every one pixel region, but the present disclosure is not
limited thereto.

[0079] Further, in addition to the data line 116 and the
power supply line 119, the reference line may also be
disposed in the first direction on the same layer as the data
line 116 and the power supply line 119.

[0080] Each of a plurality of pixel regions may include a
red sub-pixel region, a green sub-pixel region, a blue sub-
pixel region and a white sub-pixel region to form a unit
pixel. FIG. 3 illustrates only two of those sub-pixel regions
as an example, but the present disclosure is not limited
thereto. Each of the red, green, blue and white sub-pixel
regions includes a light emitting device and a plurality of
pixel drive circuits that independently drives the light emit-
ting device. A pixel drive circuit may include a switching
transistor, a drive transistor, a capacitor, and a sensing
transistor.

[0081] When a scan pulse is supplied to the gate line 117,
the switching transistor may be turned on to supply a data
signal supplied to the data line 116 to the capacitor and the
first gate electrode 121a of the drive transistor. The switch-
ing transistor may include a second gate electrode 1215
connected to the gate line 117 and a second source electrode
1226 connected to the data line 116 through a seventh
contact hole 140g. The switching transistor may further
include the second drain electrode 1235 connected to the
first gate electrode 121a through a sixth contact hole 1401
and a second active layer 1245.

[0082] The drive transistor may control a current supplied
from the power supply line 119 according to a driving
voltage charged in the capacitor and supply the current in
proportion to the driving voltage to the light emitting device.
Thus, the drive transistor enables the light emitting device to
emit light. The drive transistor may include the first gate
electrode 121a connected to the second drain electrode 1235
through the sixth contact hole 140/ and a first source
electrode 122a connected to the power supply line 119
through an eighth contact hole 1404. The drive transistor
may further include a first drain electrode 123a connected to
the light emitting device through a third contact hole 140¢
and a hole H and a first active layer 124a.

[0083] The power supply line 119 may be connected to the
first source electrode 122a of an adjacent pixel region
through a bridge line 119a. The bridge line 1192 may be
extended to the adjacent pixel region in a direction parallel
to the second direction. The bridge line 1194 extended to the
adjacent pixel region may be connected to the first source
electrode 1224 of the adjacent pixel region through a ninth
contact hole 140i.

[0084] One side of the bridge line 1194 may be extended
vertically along the power supply line 119 and connected
through the eighth contact hole 140% to the power supply
line 119 under the eighth contact hole 140/
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[0085] Herein, the thin film transistors illustrated in FIG.
4 and FIG. 6 are drive transistors and switching transistors.
The thin film transistors are illustrated as having a top-gate
structure, particularly a coplanar structure, in which the first
gate electrode 121a and the second gate electrode 1215 are
disposed on the first active layer 1244 and the second active
layer 1245, respectively. However, the present disclosure is
not limited thereto. The thin film transistors may have a
bottom-gate structure in which a gate electrode is disposed
under an active layer.

[0086] The first and second gate electrodes 121a and 1215
of the switching transistor and the drive transistor may
overlap the first and second active layers 124a and 124,
respectively, via a gate insulating layer 1155, The gate
insulating layer 1155 has substantially the same shape as
each of the first and second gate electrodes 121a and 12164.
[0087] Specifically, the first and second active layers 124a
and 1245 may be disposed on the substrate 110.

[0088] Herein, alight shielding layer 125 may be disposed
under the first active layer 124a and a buffer layer 115 may
be disposed between the first active layer 124a and the light
shielding layer 125.

[0089] The light shielding layer 125 may function to block
the effect of light from the outside or neighboring light
emitting devices on the first active layer 124a and may be
disposed as the lowermost layer on the substrate 110.
[0090] The data line 116 and the power supply line 119 of
the present disclosure may be disposed in the first direction
on the same layer as the light shielding layer 125. That is, the
data line 116 and the power supply line 119 of the present
disclosure as well as the light shielding layer 125 are
disposed as the lowermost layer on the substrate 110.
Accordingly, vertical lines including the data line 116 and
the power supply line 119 are disposed on a layer different
from that in the conventional case. Therefore, instead of an
interlayer insulating layer 115¢, other insulating layers (e.g.,
the buffer layer 1154 and the gate insulating layer 115b) are
disposed between the vertical lines including the data line
116 and the power supply line 119 and a horizontal line
including the gate line 117. This is to suppress a short defect.
[0091] The buffer layer 115 may be disposed on the
substrate 110 to cover the light shielding layer 125, the data
line 116 and the power supply line 119.

[0092] The first and second active layers 124a and 124b
are formed to overlap the first and second gate electrodes
121a and 1215, respectively, on the gate insulating layer
1156. Thus, channels may be formed between the first
source electrode 122¢ and the first drain electrode 123a and
between the second source electrode 1225 and the second
drain electrode 1235, respectively.

[0093] The gate insulating layer 1155 may be formed of a
single layer of an inorganic material such as silicon nitride
(SiN,) or silicon oxide (SiO ) or a multilayer of silicon
nitride (SiN,) or silicon oxide (SiO,).

[0094] FIG. 4 through FIG. 6 illustrate an example where
the gate insulating layer 1155 is formed only under the first
gate electrode 121a and the second gate electrode 1215, but
the present disclosure is not limited thereto. The gate insu-
lating layer 1155 of the present disclosure may be formed on
the entire substrate 110 on which the first and second active
layers 124a and 1245 have been formed. In this case, the
gate insulating layer 1155 may include contact holes to
allow the first source electrode 122a and the first drain
electrode 123a to be connected respectively to a source
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region and a drain region of the first active layer 124a.
Further, the gate insulating layer 1156 may include contact
holes to allow the second source electrode 1226 and the
second drain electrode 1235 to be connected respectively to
a source region and a drain region of the second active layer
124b.

[0095] The gate line 117 may be disposed on the same
layer as the first and second gate electrodes 1214 and 1214.
The above-described gate insulating layer 11556 may be
disposed under the gate line 117. However, the present
disclosure is not limited thereto.

[0096] The first and second gate electrodes 121a and 1215
and the gate line 117 may be formed of any one of various
conductive materials such as molybdenum (Mo), aluminum
(Al), chromium (Cr), gold (Au), titanium (Ti), nickel (Ni),
neodymium (Nd). and copper (Cu) or an alloy of two or
more of them, or a multilayer thereof.

[0097] The first and second active layers 124a and 1245
may be formed of an oxide semiconductor containing at
least one metal of Zn, Cd, Ga, In, Sn, Hf, and Zr, amorphous
silicon (a-81), polycrystalline silicon (poly-Si), or an organic
semiconductor.

[0098] The first and second source electrodes 122a and
122h may be connected to source regions of the first and
second active layers 124a and 1245 through first and fourth
contact holes 140a and 140d, respectively, penetrating the
interlayer insulating layer 115¢. The first and second drain
electrodes 123a and 1235 may be connected to drain regions
of the first and second active layers 124a and 1245 through
second and fifth contact holes 1404 and 140e, respectively,
penetrating the interlayer insulating layer 115¢.

[0099] The interlayer insulating layer 115¢ may be formed
of a single layer of an inorganic material such as silicon
nitride (SiN,), silicon oxide (Si0,), a multilayer of silicon
nitride (SiN,), and silicon oxide (SiO,). The interlayer
insulating layer 115¢ may be formed on the entire substrate
110 as shown in FIG. 4 through FIG. 6 or only on the pixel
region, but the present disclosure is not limited thereto.
[0100] The first and second source electrodes 122a and
1225 and the first and second drain electrodes 1234 and 1235
may be formed of one of various conductive materials such
as molybdenum (Mo), aluminum (Al), chromium (Cr), gold
(Au), titanium (Ti), nickel (Ni), neodymium (Nd), and
copper (Cu) or an alloy of two or more of them, or a
multilayer thereof.

[0101] The second drain electrode 1235 of the switching
transistor may be extended in one direction to be electrically
connected with the first gate electrode 121a of the drive
transistor. Specifically, the second drain electrode 1236 may
be connected with the first gate electrode 1214 through the
sixth contact hole 140f penetrating the interlayer insulating
layer 115c¢.

[0102] The first drain electrode 123a may be connected to
an anode 126 of the light emitting device through the third
contact hole 140c¢ and the hole H penetrating a protection
layer 1154 and an overcoating layer 115e.

[0103] As described above, in the electro-luminescent
display device 100 according to an aspect of the present
disclosure, the vertical lines including the data line 116 and
the power supply line 119 are disposed on the substrate 110
in the first direction. Further, the horizontal line including
the gate line 117 is disposed in the second direction crossing
the first direction and thus defines the pixel region together
with the vertical lines.
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[0104] Particularly, in the electro-luminescent display
device 100 according to an aspect of the present disclosure,
the vertical lines including the data line 116 and the power
supply line 119 are disposed on the same layer as the light
shielding layer 125 which is the lowermost layer. Further,
the horizontal line including the gate line 117 is disposed on
the same layer as the first and second gate electrodes 121a
and 1215. Therefore, instead of the interlayer insulating
layer 115¢ which has been conventionally used, two layers
including the gate insulating layer 1155 and the buffer layer
115a may be interposed between the vertical lines and the
horizontal line. In this case, the gate insulating layer 1155
and the buffer layer 1154 are irrelevant to the capacity of the
capacitor. Thus, the thickness of the gate insulating layer
1155 and/or the buffer layer 115a can be increased. Accord-
ingly, as a distance between the vertical lines and the
horizontal line increases, the occurrence of short circuits at
intersections between the vertical lines and the horizontal
line can be suppressed.

[0105] In the conventional case, short circuits may occur
between a horizontal line including a gate line and vertical
lines including a data line and a power supply line. There-
fore, a gate redundancy pattern needs to be formed to repair
the short circuits. This is because the horizontal line and the
vertical lines intersect each other only with an interlayer
insulating layer interposed therebetween and thus have a
small distance from each other. Accordingly, a defect asso-
ciated with static electricity, a short circuit caused by foreign
materials between the horizontal line and the vertical lines,
or a defect caused by an insulating layer on the gate line may
occur. Further, a structure for repair needs to be designed
within a pixel to improve a production yield. For this reason,
conventionally, the gate redundancy pattern has been
applied at intersections between the horizontal line and the
vertical lines. The gate redundancy pattern is formed to
occupy a predetermined area above and under the gate line,
which has caused a reduction in aperture ratio within the
pixel. Also, the addition of the gate redundancy pattern in the
pixel has made it difficult to design pixels for a high-
resolution model.

[0106] It has been perceived that when only the interlayer
insulating layer 115¢ is interposed between the horizontal
line and the vertical lines, short circuits can easily occur, and
the short circuits are affected by a distance between the lines.
Accordingly, in an aspect of the present disclosure, the data
line 116 and the power supply line 119 are disposed on a
layer different from that in the conventional case. Thus, two
layers including the gate insulating layer 1155 and the buffer
layer 115a as well as the interlayer insulating layer 115¢ are
disposed between the vertical lines and the horizontal line.
In this case, the gate insulating layer 1155 and the buffer
layer 115a are irrelevant to the capacity of the capacitor.
Thus, the thickness of the gate insulating layer 1155 and/or
the buffer layer 115a can be increased. Accordingly, as a
distance between the vertical lines and the horizontal line
increases, the occurrence of short circuits at intersections
between the vertical lines and the horizontal line can be
prevented.

[0107] Accordingly, the gate redundancy pattern can be
removed from the pixel. It becomes easy to design pixels for
a high-resolution model and a production yield can be
improved. Also, an increased aperture ratio can be secured.
[0108] As described above, the gate redundancy pattern is
formed to occupy a predetermined area above and under the
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gate line, which has caused a reduction of an opening within
the pixel. If an interlayer insulating layer is interposed
between the vertical lines and the horizontal line, the thick-
ness of the interlayer insulating layer needs to be increased
to remove the gate redundancy pattern. However, the inter-
layer insulating layer is relevant to the capacity of the
capacitor, and, thus, it is difficult to increase the thickness of
the interlayer insulating layer

[0109] Meanwhile, as described above, according to an
aspect of the present disclosure, the vertical lines including
the data line 116 and the power supply line 119 are disposed
on the same layer as the light shielding layer 125. Thus, two
insulating layers including the gate insulating layer 1156 and
the buffer layer 1154 can be interposed between the vertical
lines and the horizontal line. In this case, the gate insulating
layer 1155 and the buffer layer 115a are irrelevant to the
capacity of the capacitor. Thus, the thickness of the gate
insulating layer 1156 and/or the buffer layer 1154 can be
increased. Accordingly, as a distance between the vertical
lines and the horizontal line increases, the occurrence of
short circuits at intersections between the vertical lines and
the horizontal line can be prevented. Therefore, the gate
redundancy pattern can be removed from the pixel and an
opening A can be expanded as large as the gate redundancy
pattern. Further, it becomes easy to design pixels for a
high-resolution model and a production yield can be
improved.

[0110] The protection layer 115d and the overcoating layer
115¢ may be disposed on the thin film transistors. The
protection layer 1154 is configured to protect the thin film
transistors and a gate driver and other lines disposed outside
the pixel region. The overcoating layer 115¢ is an insulating
layer configured to planarize the top of the substrate 110 by
reducing a step on the substrate 110.

[0111] The overcoating layer 115¢ may be formed of an
organic insulating material. That is, the overcoating layer
115¢ may be formed of one of acrylic resin, epoxy resin,
phenol resin, polyamide-based resin, polyimide-based resin,
unsaturated polyester-based resin, polyphenylene-based
resin, poly(phenylenesulfide)-based resin, benzocy-
clobutene, and photoresist, but is not limited thereto.

[0112] In a predetermined region of the circuit unit, the
hole H may be formed by removing the overcoating layer
115¢. The hole H exposes a partial surface of the protection
layer 1154 and, through the third contact hole 140¢, the
second drain electrode 1235 under the third contact hole
140c.

[0113] Referring to FIG. 4, the light emitting device may
be disposed on the overcoating layer 115e. For example, the
light emitting device may be an organic light emitting device
formed on the overcoating layer 115e. Further, the organic
light emitting device may include the anode 126 electrically
connected to the first drain electrode 123a of the transistor,
an organic light-emission layer 127 on the anode 126, and a
cathode 128 on the organic light-emission layer 127.

[0114] The anode 126 may be disposed on the overcoating
layer 115¢ including the inside of the hole H. The anode 126
may be electrically connected to the first drain electrode
123a through the third contact hole 140c and the hole H
formed in the protection layer 1154 and the overcoating
layer 115¢. The anode 126 may be formed of a conductive
material having a high work function to supply holes into the
organic light-emission layer 127. The anode 126 may be
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formed of a transparent conductive material such as indium-
tin-oxide (ITO), indium-zinc-oxide (IZO), indium tin zinc
oxide (ITZ0), or the like.

[0115] The anode 126 disposed inside the hole H may
overlap a part (hereinafter, referred to as “storage electrode”
for convenience) of the second drain electrode 1235 via the
protection layer 1154 to form a first capacitor. The part of the
second drain electrode 1235, i.e., the storage electrode, may
overlap a part of the first active layer 124 via the interlayer
insulating layer 115¢ to form a second capacitor. As
described above, according to an aspect of the present
disclosure, the first capacitor and the second capacitor are
connected in parallel. Thus, the capacity of the all capacitors
can be increased and the thickness of the protection layer
1154 and the interlayer insulating layer 115¢ can be reduced.
Therefore, the capacity of each of the first capacitor and the
second capacitor can be increased compared to the conven-
tional case. The protection layer 1154 and the interlayer
insulating layer 115¢ according to an aspect of the present
disclosure may have a greater thickness than the gate
insulating layer 1155 and the buffer layer 1154.

[0116] FIG. 3 and FIG. 4 illustrate an example where the
anode 126 is electrically connected to the first drain elec-
trode 1234 of the drive transistor, but the present disclosure
is not limited thereto. The anode 126 may be configured to
be electrically connected to the first source electrode 122a of
the drive transistor according to the kind of the thin film
transistor, the design method of the drive circuit.

[0117] The organic light-emission layer 127 is an organic
layer to emit light of a specific color and may include one of
a red organic light-emission layer, a green organic light-
emission layer, a blue organic light-emission layer, and a
white organic light-emission layer. The organic light-emis-
sion layer 127 may also include various organic layers such
as a hole transport layer, a hole injection layer, an electron
injection layer, an electron transport layer, and the like. FIG.
4 illustrates that the organic light-emission layer 127 has
been patterned for each pixel, but the present disclosure is
not limited thereto. The organic light-emission layer 127
may be a common layer commonly formed on a plurality of
pixels.

[0118] The cathode 128 may be disposed on the organic
light-emission layer 127. The cathode 128 may supply
electrons into the organic light-emission layer 127. The
cathode 128 may be formed of a transparent conductive
material based on indium-tin-oxide (ITO), indium-zinc-
oxide (IZ0), indium tin zinc oxide (ITZO), zinc oxide
(ZnO), and tin oxide (TO). Otherwise, the cathode 128 may
be formed of an ytterbium (Yb) alloy or a conductive
material.

[0119] Referring to FI1G. 4 through FIG. 6, a bank 115/
may be disposed on the anode 126 and the overcoating layer
115¢. The bank 115/ may cover a part of the anode 126 and
a part of lines of the organic light emitting device. The bank
115 may be disposed to define adjacent pixels in the pixel
region.

[0120] The bank 115/ may be formed of an organic insu-
lating material. For example, the bank 115/ may be formed
of resin based on polyimide, acryl, or benzocyclobutene
(BCB), but the present disclosure is not limited thereto.
[0121] The bank 115/ may be disposed on the overcoating
layer 115¢ so as to surround the light emitting unit. The bank
115/ may be disposed to cover the bridge line 119a under the
bank 115f.
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[0122] The organic light emitting device configured as
described above is vulnerable to moisture. An encapsulation
unit (not illustrated) configured to protect the organic light
emitting device against moisture may be formed on the
organic light emitting device. For example, the encapsula-
tion unit may have a structure in which inorganic layers and
organic layers are alternately laminated. However, the pres-
ent disclosure is not limited thereto.

[0123] As in the above-described electro-luminescent dis-
play device, a contact hole is formed in at least one insu-
lating layer to connect components on and under the insu-
lating layer. In a conventional contact structure, upper and
lower components, e.g., upper and lower electrodes, cover a
contact hole. In this structure, the size (or area) of the contact
hole is the same as a contact area between the upper and
lower electrodes.

[0124] Conventionally, there has been a limitation on
designing pixels due to the minimum size for patterning the
contact hole.

[0125] Further, overlay margins are needed between the
lower electrode and the contact hole and between the upper
electrode and the contact hole, respectively. Therefore, the
degree of freedom for metal in designing pixels is decreased.
That is, the upper electrode needs to cover the contact hole
to suppress damage to the lower electrode by an etchant for
the upper electrode, and, thus, an upper margin is needed.
Further, the lower electrode needs a margin in order for the
contact hole to be patterned without deviating from the
lower electrode. As such, the conventional contact structure
needs margins for the upper and lower electrodes, which
causes a decrease in the degree of freedom for metal in
designing pixels.

[0126] Ithas been perceived that the margin for the contact
hole is generated since the size (or area) of the contact hole
is the same as the contact area. It has also been perceived
that pixels can be designed without a limitation on the size
of the contact hole if the contact structure is changed to
integrate two contact holes into one. Accordingly, in an
aspect of the present disclosure, two contact holes are
integrated into the single seventh contact hole 140g which is
greater in size (or area) than the contact area. Thus, the
contact structure according to an aspect of the present
disclosure enables the design of pixels without a limitation
on the size of the contact hole.

[0127] That is, according to the present disclosure, the
contact hole is designed to be greater in size (or area) than
the contact area and two contact holes as used in the
conventional case are integrated into the single seventh
contact hole 140g. Therefore, pixels can be designed without
alimitation on the size of the contact hole. If the contact hole
is designed to be greater in size (or area) than the contact
area, the above-described upper and lower margins are not
needed. Therefore, it is possible to design pixels without a
limitation on the size of the contact hole.

[0128] In the electro-luminescent display device accord-
ing to an aspect of the present disclosure, when two contact
holes for two adjacent pixels are integrated into the single
seventh contact hole 140g, a dummy pattern 190 is formed
at a step between the data lines 116 exposed through the
seventh contact hole 140g. The dummy pattern 190 includes
an active layer and a buffer layer and is formed to remove
the step. Since the step between the data lines 116 is
removed, when the upper conductive layer, i.e., the second
source electrode 122b, is patterned, a residual photoresist
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layer caused by a step is not present between the data lines
116. Therefore, the occurtence of a short circuit can be
prevented.

[0129] The dummy pattern 190 may include a first dummy
pattern 124" and a second dummy pattern 1154' formed of an
active layer and a buffer layer, respectively. The first dummy
pattern 124' formed of an active layer may function as an
etch-stop layer that prevents the second dummy pattern
1154 from being etched while the seventh contact hole 140g
is patterned.

[0130] Hereafter, an example where the contact structure
of the present disclosure is implemented in the above-
described electro-luminescent display device will be
described in detail with reference to the accompanying
drawings.

[0131] FIG. 7A and FIG. 7B respectively are a plan view
and a cross-sectional view schematically illustrating a con-
tact structure according to a comparative example. FIG. 8A
and FIG. 8B respectively are a plan view and a cross-
sectional view schematically illustrating a contact structure
according to an aspect of the present disclosure.

[0132] FIG. 7B is a schematic cross-sectional view of the
contact structure according to a comparative example shown
in FIG. 7A that is taken along line a-a'. FIG. 8B is a part of
a schematic cross-sectional view of the contact structure
according to an aspect of the present disclosure shown in
FIG. 8A that is taken along a line b-b".

[0133] Referring to FIG. 7A and FIG. 7B, the contact
structure according to a comparative example includes a
lower layer 24 on a substrate 10. Further, the contact
structure according to a comparative example includes an
interlayer insulating layer 15¢ disposed on the lower layer
24 and including a contact hole 40 to expose a part of the
lower layer 24. Also, the contact structure according to a
comparative example includes an upper layer 22 disposed on
the interlayer insulating layer 15¢ and connected to the
lower layer 24 through the contact hole 40.

[0134] 1In this structure, a buffer layer 15a is further
disposed under the lower layer 24.

[0135] The lower layer 24 is an active layer formed of a
semiconductor and the upper layer 22 is a source electrode
formed of a conductive material.

[0136] In the contact structure according to a comparative
example, the upper and lower components, e.g., the upper
and lower layers 22 and 24, cover the contact hole 40. In this
case, the size (or area) of the contact hole 40 is the same as
a contact area between the upper and lower layers 22 and 24.
A length 1 shown in FIG. 7B represents the width of the
contact hole 40. It can be seen that the length I is the same
as the width of a contact portion between the upper and
lower layers 22 and 24.

[0137] Conventionally, there has been a limitation on
designing pixels due to the minimum size for patterning the
contact hole 40.

[0138] Further, overlay margins m1 and m2 are needed
between the upper layer 22 and the contact hole 40 and
between the lower layer 24 and the contact hole 40, respec-
tively. Therefore, the degree of freedom for metal in design-
ing pixels is decreased. That is, the upper layer 22 needs to
cover the contact hole 40 to suppress damage to the lower
layer 24 by an etchant for the upper layer 22, and, thus, an
upper margin ml is needed. Further, the lower layer 24
needs a margin m2 in order for the contact hole 40 to be
patterned without deviating from the lower layer 24. As
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such, the contact structure according to a comparative
example needs the margins m1 and m2 for the upper and
lower layers 22 and 24, which causes a decrease in the
degree of freedom for metal in designing pixels.

[0139] Referring to FIG. 8A and FIG. 8B, the contact
structure according to an aspect of the present disclosure
includes a lower layer 124 on the substrate 110. Further, the
contact structure according to an aspect of the present
disclosure includes the interlayer insulating layer 115¢ dis-
posed on the lower layer 124 and including a contact hole
140 to expose a part of the lower layer 124. Also, the contact
structure according to an aspect of the present disclosure
includes an upper layer 122 disposed on the interlayer
insulating layer 115¢ and connected to the lower layer 124
through the contact hole 140.

[0140] In this structure, the buffer layer 115¢ may be
further disposed under the lower layer 124.

[0141] The lower layer 124 may be an active layer formed
of a semiconductor and the upper layer 122 may be a source
electrode formed of a conductive material. However, the
present disclosure is not limited thereto.

[0142] In the contact structure according to an aspect of
the present disclosure, the contact hole 140 is designed to be
greater in size (or area) than the contact area. Therefore, it
is possible to design pixels without a limitation on the size
of the contact hole 140. That is, for example, a length 1.1
shown in FIG. 8B represents the width of the contact hole
140. It can be seen that the length 1.1 is longer than a width
L2 of a contact portion between the upper and lower layers
122 and 124. As such, if the contact hole 140 is designed to
be greater in size (or area) than the contact area, the
above-described upper and lower margins are not needed.
Therefore, it is possible to design pixels without a limitation
on the size of the contact hole 140.

[0143] The contact hole 140 may expose a partial upper
surface of the lower layer 124 and a partial upper surface of
the buffer layer 115a. Further, the upper layer 122 may be in
contact with the exposed partial upper surface of the lower
layer 124 and the exposed partial upper surface of the buffer
layer 115a.

[0144] The above-described structure is suitable for the
case where the lower layer 124 is not damaged while the
upper layer 122 is etched. If the lower layer is damaged,
another structure may be applied.

[0145] FIG. 9A and FIG. 9B are a plan view and a
cross-sectional view schematically illustrating an example
of the contact structure according to an aspect of the present
disclosure.

[0146] FIG. 9A and FIG. 9B illustrate an example where
two contact holes for two adjacent pixels as used in the
conventional case are integrated into one for a contact
between a vertical line and a source/drain electrode. FIG. 9B
is a schematic cross-sectional view of an example of the
contact structure according to an aspect of the present
disclosure shown in FIG. 9A that is taken along a line A-A'.
[0147] Referring to FIG. 9A and FIG. 9B, an example of
the contact structure according to an aspect of the present
disclosure includes a lower layer, e.g., the data line 116, on
the substrate 110. Further, an example of the contact struc-
ture according to an aspect of the present disclosure includes
the buffer layer 1154 disposed on the data line 116 and
including the seventh contact hole 140g to expose a part of
the data line 116. Also, an example of the contact structure
according to an aspect of the present disclosure includes the
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interlayer insulating layer 115¢ and an upper layer, e.g., the
second source electrode 1225, disposed on the interlayer
insulating layer 115¢ and connected to the data line 116
through the seventh contact hole 140g.

[0148] The data line 116 may be formed of a first con-
ductive material and the second source electrode 1225 may
be formed of a second conductive material. In this case, the
first conductive material may be different from the second
conductive material.

[0149] The seventh contact hole 140g according to an
aspect of the present disclosure may have a greater area than
a contact area between the second source electrode 1225 and
the data line 116.

[0150] In this case, the data line 116 includes two adjacent
lines and the second source electrode 122b may be con-
nected to each data line 116 through the single seventh
contact hole 140g.

[0151] The seventh contact hole 140g may expose a partial
upper surface of each data line 116, a lateral surface of each
data line 116, and an upper surface of the dummy pattern 190
between the two data lines 116.

[0152] As described above, in the electro-luminescent
display device according to an aspect of the present disclo-
sure, the dummy pattern 190 is formed at a step between the
data lines 116 exposed by the seventh contact hole 140g to
remove the step.

[0153] The dummy pattern 190 may include the first
dummy pattern 124' and the second dummy pattern 1154’
formed of an active layer and a buffer layer, respectively.
The first dummy pattern 124' formed of an active layer may
function as an etch-stop layer that stops etching of the
second dummy pattern 1154' while the seventh contact hole
140g is patterned.

[0154] The dummy pattern 190, particularly the first
dummy pattern 124', may have the same or greater width
than at least the second source electrode 1225. The first
dummy pattern 124' may have a smaller width than the
second source electrode 122b. However, in this case, a
residual photoresist layer caused by a step can be present
between the data lines 116 where the first dummy pattern
124' cannot cover while the second source electrode 1225 is
patterned.

[0155] Further, FIG. 9A and F1G. 9B illustrate an example
where the dummy pattern 190 is formed between the data
lines 116, but the present disclosure is not limited thereto.
The dummy pattern 190 of the present disclosure may also
cover a partial upper surface of each data line 116. In this
case, it is possible to more effectively remove the step
between the data lines 116.

[0156] Each second source electrode 1226 may be in
contact with the exposed partial upper surface of each data
line 116. A lateral surface of each data line 116 which is not
in contact with the second source electrode 1225 may be
exposed without being covered by the buffer layer 1154 and
the interlayer insulating layer 115¢.

[0157] As described above, according to an aspect of the
present disclosure, the step between the data lines 116 is
removed. Therefore, while the upper conductive layer, i.e.,
the second source electrode 1225, is patterned, a residual
photoresist layer caused by a step is not present between the
data lines 116. Accordingly. the occurrence of a short defect
can be suppressed.

[0158] FIG. 10 is a plan view illustrating an example of a
contact structure according to Comparative Example 1. FIG.
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11A and FIG. 11B are cross-sectional views illustrating an
example of a process for patterning a second source elec-
trode according to Comparative Example 2.

[0159] FIG. 10 shows a contact structure according to
Comparative Example 1 in which a contact hole is formed
for each pixel. FIG. 11A and FIG. 11B show a part of a
process for patterning a second source electrode according
to Comparative Example 2 in which two contact holes as
used in the conventional case are integrated into one but a
dummy pattern is not formed between data lines.

[0160] Referring to FIG. 10, it can be seen that in Com-
parative Example 1, a seventh contact hole 40g has the same
area as a contact area between a second source electrode 225
and a data line 16. Further, it can be seen that the seventh
contact hole 40g is individually used for a contact between
the source electrode 2256 and the data line 16. In this case,
there is a limitation on designing pixels due to the minimum
size for patterning the seventh contact hole 40g. Further, the
upper and lower electrodes, i.e., the second source electrode
22 and the data line 16 need margins, which causes a
decrease in the degree of freedom for metal in designing
pixels.

[0161] Referring to FIG. 11A, in Comparative Example 2,
the data line 16, the buffer layer 15¢ and the interlayer
insulating layer 15¢ are formed on the substrate 10 and then
the seventh contact hole is formed to expose a part of the
data lines 16 of the adjacent pixels. In this case, it can be
seen that the buffer layer 15a and the interlayer insulating
layer 15¢ are relatively removed, and, thus, a step is gen-
erated between the data lines 16.

[0162] Then, a conductive film 20 and a predetermined
photoresist layer PR are formed on the entire substrate 10 to
form a second source electrode.

[0163] Then, a predetermined mask M including a trans-
missive area | and a shielding area II is used to perform
exposure and development to the photoresist layer PR.
[0164] In this case, a residual photoresist layer PR' is
present between the data lines 16 due to the leaning of the
photoresist layer caused by a step.

[0165] Referring to FIG. 11B, it can be seen that when the
conductive film is etched while the residual photoresist layer
remains, a second source electrode 125 being in a short state
1s formed between the adjacent pixels.

[0166] However, according to the present disclosure, the
step between the data lines is removed. Thus, when the
upper conductive layer, i.e., the second source electrode, is
patterned, a residual photoresist layer caused by a step is not
present between the data lines. Accordingly, the occurrence
of a short defect can be suppressed. Details thereof will be
described with reference to the illustrations of the manufac-
turing process.

[0167] FIG. 12A through FIG. 12F are cross-sectional
views sequentially illustrating a process for manufacturing
an electro-luminescent display device according to an aspect
of the present disclosure.

[0168] Referring to FIG. 12A, the data lines 116, a vertical
line of a power supply line, and a light shielding layer may
be formed on the transparent substrate 110.

[0169] The light shielding layer may function to block the
effect of light from the outside or neighboring light emitting
devices on a first active layer and may be disposed as the
lowermost layer on the substrate 110.

[0170] The data lines 116 and the power supply line (and
reference line) of the present disclosure may be disposed on
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the same layer as the light shielding layer in the first
direction. The data lines 116 and the power line of the
present disclosure as well as the light shielding layer 125 are
disposed as the lowermost layer on the substrate 110.
[0171] The data lines 116, the power line, and the light
shielding layer may be formed by forming a first metal layer
on the substrate 110 and selectively patterning the first metal
layer through a mask process.

[0172] The mask process refers to a series of processes
including: forming a photoresist layer on a substrate; pet-
forming exposure and development using a mask to form a
predetermined photoresist pattern; and performing etching
using the photoresist pattern as an etching mask.

[0173] Then, referring to FIG. 12B, the buffer layer 115a
may be formed on the substrate 110 on which the data lines
116, the power line, and the light shielding layer have been
formed.

[0174] The buffer layer 115¢ may be disposed on the
substrate 110 so as to cover the light shielding layer, the data
lines 116, and the power supply line.

[0175] Then, although not illustrated in the drawings, the
buffer layer 115a may be patterned through a mask process
to form an eighth contact hole and a ninth contact hole to
expose a part of the power supply line and the light shielding
layer. However, the present disclosure is not limited thereto.
The eighth contact hole and the ninth contact hole may be
formed in a later process.

[0176] When the eighth contact hole and the ninth contact
hole are formed, the buffer layer 1154 may be patterned to
pre-form a second dummy pattern to be described later
between the data lines 116 of the adjacent pixels. However,
the present disclosure is not limited thereto.

[0177] Then, a first active layer and a second active layer
may be formed on the substrate 110.

[0178] According to the present disclosure, when the first
and second active layers are formed, the first dummy pattern
124" including the first and second active layers is formed
between the data lines 116 of the adjacent pixels.

[0179] The first and second active layers and the first
dummy pattern 124' may be formed of an oxide semicon-
ductor containing at least one metal selected from Zn, Cd,
Ga, In, Sn, Hf, and Zr, a-Si, poly-Si, or an organic semi-
conductor.

[0180] Then, a gate insulating layer and a second metal
layer may be formed sequentially on the entire substrate 110.
[0181] Then, the gate insulating layer 1155 and the second
metal layer may be selectively patterned through a mask
process to form first and second gate electrodes of the
second metal layer on the first and second active layers.
[0182] Herein, the gate insulating layer may be formed of
a single layer of an inorganic material such as silicon nitride
(SiN,), silicon oxide (Si0,), a multilayer of silicon nitride
(SiN,), and silicon oxide (SiO,).

[0183] The second metal layer may be formed of one of
various conductive materials such as molybdenum (Mo),
aluminum (Al), chromium (Cr), gold (Au), titanium (Ti),
nickel (Ni), neodymium (Nd), and copper (Cu) or an alloy
of two or more of them, or a multilayer thereof.

[0184] The first and second active layers may be formed to
overlap the first and second gate electrodes, respectively, on
the gate insulating layer. Thus, channels may be formed
between the first source electrode and the first drain elec-
trode and between the second source electrode and the
second drain electrode, respectively.
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[0185] As described above, the gate insulating layer may
be formed only under the first gate electrode. but the present
disclosure is not limited thereto. The gate insulating layer
may be formed on the entire substrate on which the first and
second active layers have been formed.

[0186] A gate line may be disposed on the same layer as
the first and second gate electrodes. In this case, the above-
described gate insulating layer may be disposed under the
gate line. However, the present disclosure is not limited
thereto.

[0187] Ifthe second dummy pattern is preformed when the
eighth and ninth contact holes are formed as described
above, the first dummy pattern 124' may be formed on the
second dummy pattern while the first and second active
layers are patterned.

[0188] Then, referring to FIG. 12C, the interlayer insulat-
ing layer 115¢ may be formed on the substrate 110.

[0189] The interlayer insulating layer 115¢ may be formed
of a single layer of an inorganic material such as silicon
nitride (SiN,), silicon oxide (Si0,), a multilayer of silicon
nitride (SiN,), and silicon oxide (SiO,). The interlayer
insulating layer 115¢ may be formed on the entire substrate
110 or only on the pixel region, but the present disclosure is
not limited thereto.

[0190] Then, the interlayer insulating layer 115¢ may be
selectively patterned through a mask process. Thus, first and
second contact holes to expose a source region and a drain
region of the first active layer and fourth and fifth contact
holes to expose a source region and a drain region of the
second active layer may be formed. Further, a sixth contact
hole to expose a part of the first gate electrode may be
formed through the mask process.

[0191] Further, the interlayer insulating layer 115¢ and the
buffer layer 115a may be selectively patterned through the
mask process. Thus, the seventh contact hole 140g to expose
a part of the data lines 116 of the adjacent pixels may be
formed.

[0192] The seventh contact hole 140g according to the
present disclosure may have a greater area than a contact
area between the second source electrode and the data line
116.

[0193] According to the present disclosure, the dummy
pattern 190 including an active layer and a buffer layer is
formed between the data lines 116 exposed by the seventh
contact hole 140g.

[0194] The dummy pattern 190 may include the first
dummy pattern 124' and the second dummy pattern 1154’
formed of an active layer and a buffer layer, respectively.
[0195] The seventh contact hole 140g may expose a partial
upper surface of each data line 116, a lateral surface of each
data line 116, and an upper surface of the dummy pattern 190
between the two data lines 116.

[0196] As described above, according to an aspect of the
present disclosure, two contact holes for two adjacent pixels
are integrated into the seventh contact hole 140g. In this
case, the first dummy pattern 124" is formed of an active
layer between the data lines 116 of the adjacent pixels and
stops etching of a buffer layer under the first dummy pattern
124' while the seventh contact hole 140g is patterned. Thus,
the second dummy pattern 1154' may be formed of the buffer
layer under the first dummy pattern 124".

[0197] The dummy pattern 190, particularly the first
dummy pattern 124', may have the same or greater width
than at least the second source electrode. The first dummy
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pattern 124' may have a smaller width than the second
source electrode. However, in this case, a residual photore-
sist layer caused by a step can be present between the data
lines 116 where the first dummy pattern 124' cannot cover
while the second source electrode is patterned.

[0198] FIG. 12C illustrates an example where the dummy
pattern 190 is formed between the data lines 116, but the
present disclosure is not limited thereto. The dummy pattern
190 may also cover a partial upper surface of each data line
116. In this case, it is possible to more effectively remove the
step between the data lines 116.

[0199] Then, referring to FIG. 12D, a third metal layer 120
and a photoresist layer PR are formed on the entire substrate
110.

[0200] The third metal layer 120 may be formed of any
one of various conductive materials such as molybdenum
(Mo), aluminum (Al), chromium (Cr), gold (Au), titanium
(Ti), nickel (Ni), neodymium (Nd), and copper (Cu) or an
alloy of two or more of them, or a multilayer thereof.
[0201] In this case, according to an aspect of the present
disclosure, the dummy pattern 190 is formed between the
data lines 116, and, thus, a step is reduced. Therefore, the
third metal layer 120 and the photoresist layer PR may be
formed relatively flat on the dummy pattern 190 and the data
lines 116.

[0202] Then, referring to FIG. 12E, a predetermined mask
M is located above the substrate 110 on which the photo-
resist layer PR has been formed entirely.

[0203] The mask M may include a transmissive area I and
a shielding area IL

[0204] When the photoresist layer PR of positive type is
used, the shielding area II of the mask M may correspond to
an area to be remained after patterning of the third metal
layer 120. In this area, first and second source electrodes,
first and second drain electrodes, and a bridge line are to be
formed. Further, the transmissive area I may correspond to
an area where the third metal layer 120 is to be removed.
However, the present disclosure is not limited thereto.
[0205] Then, the photoresist layer PR is exposed and
developed using the mask M, and, thus, the photoresist layer
PR corresponding to the transmissive area [ is removed.
[0206] Then, referring to FIG. 12F, the third metal layer
120 may be selectively patterned to form a first source
electrode, the second source electrode 1225, first and second
drain electrodes, and a bridge line.

[0207] The first source electrode and the second source
electrode 1225 may be connected to source regions of the
first and second active layers through the first and fourth
contact holes, respectively, penetrating the interlayer insu-
lating layer 115c¢. The first and second drain electrodes may
be connected to drain regions of the first and second active
layers through the second and fifth contact holes, respec-
tively, penetrating the interlayer insulating layer 115c¢.
[0208] Further, the second source electrode 1225 may be
electrically connected to the data lines 116 through the
seventh contact hole 140g.

[0209] In this case, according to an aspect of the present
disclosure, the step between the data lines 116 is removed.
Thus, when the upper conductive layer, i.e., the second
source electrode 122b, is patterned, a residual photoresist
layer caused by a step is not present between the data lines
116. Accordingly, the occurrence of a short defect can be
suppressed.
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[0210] Each second source electrode 1224 may be in
contact with the exposed partial upper surface of each data
line 116. A lateral surface of each data line 116 which is not
in contact with the second source electrode 1225 may be
exposed without being covered by the buffer layer 1154 and
the interlayer insulating layer 115¢.

[0211] Further, the second drain electrode of the switching
transistor may be extended in one direction to be electrically
connected to the first gate electrode of the drive transistor.
Specifically, the second drain electrode may be connected to
the first gate electrode through the sixth contact hole pen-
etrating the interlayer insulating layer 115¢.

[0212] In this case, a power supply line may be connected
to the first source electrode of an adjacent pixel region
through the bridge line protruding toward the pixel region.
The bridge line may be extended to the adjacent pixel region
in a direction parallel to the first direction. The bridge line
extended to the adjacent pixel region may be connected to
the first source electrode of the adjacent pixel region through
the first contact hole.

[0213] One side of the bridge line may be extended
vertically along the power supply line and connected
through the eighth contact hole to the power supply line
under the eighth contact hole.

[0214] After the first source electrode, the second source
electrode 1225, the first and second drain electrodes, and the
bridge line are formed as described above, a protection layer,
which is not illustrated though, may be formed on the
substrate 110.

[0215] Then, the protection layer may be patterned
through a mask process to form a third contact hole that
exposes a part of the first drain electrode.

[0216] Then, an overcoating layer may be formed on the
substrate 110.
[0217] The overcoating layer may be formed of an organic

insulating material. That is, the overcoating layer may be
formed of one of acrylic resin, epoxy resin, phenol resin,
polyamide-based resin, polyimide-based resin, unsaturated
polyester-based resin, polyphenylene-based resin, poly(phe-
nylenesulfide)-based resin, benzocyclobutene, and photore-
sist, but is not limited thereto.

[0218] In a predetermined region of the circuit unit, a hole
may be formed by removing the overcoating layer. The hole
exposes a partial surface of the protection layer and, through
the third contact hole, the second drain electrode under the
third contact hole.

[0219] Then, a light emitting device may be disposed on
the substrate 110. The light emitting device as an organic
light emitting device is formed on the overcoating layer.
Further, the organic light emitting device may include an
anode electrically connected to the first drain electrode of
the transistor, an organic light-emission layer on the anode,
and a cathode on the organic light-emission layer.

[0220] The anode may be disposed on the overcoating
layer including the inside of the hole. The anode may be
electrically connected to the first drain electrode through the
third contact hole and the hole formed in the protection layer
and the overcoating layer. The anode may be formed of a
conductive material having a high work function to supply
holes into the organic light-emission layer. The anode may
be formed of a transparent conductive material such as
indium-tin-oxide (ITO), indium-zinc-oxide (IZO), indium
tin zinc oxide (ITZ0), or the like.
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[0221] The anode disposed inside the hole may overlap a
part of the second drain electrode via the protection layer to
form a first capacitor. The part of the second drain electrode
may overlap a part of the first active layer via the interlayer
insulating layer to form a second capacitor.

[0222] The organic light-emission layer is an organic layer
to emit light of a specific color and may include any one of
a red organic light-emission layer, a green organic light-
emission layer, a blue organic light-emission layer, and a
white organic light-emission layer. The organic light-emis-
sion layer may also include various organic layers such as a
hole transport layer, a hole injection layer, an electron
injection layer, an electron transport layer, and the like.
[0223] The cathode may be disposed on the organic light-
emission layer. The cathode may supply electrons into the
organic light-emission layer. The cathode may be formed of
a transparent conductive material based on indium-tin-oxide
(ITO), indium-zinc-oxide (IZO), indium tin zinc oxide
(ITZO), zinc oxide (Zn0), and tin oxide (TO). Otherwise,
the cathode may be formed of an ytterbium (Yb) alloy or a
conductive material.

[0224] Further, a bank may be formed on the anode and
the overcoating layer. The bank may cover a part of the
anode and a part of lines of the organic light emitting device.
The bank may be disposed to define adjacent pixels in the
pixel region.

[0225] The bank may be formed of an organic insulating
material. For example, the bank may be formed of resin
based on polyimide, acryl, or benzocyclobutene (BCB), but
the present disclosure is not limited thereto.

[0226] Thebank may be disposed on the overcoating layer
so as to surround the light emitting unit. The bank may be
disposed to cover the bridge line under the bank.

[0227] The organic light emitting device configured as
described above is vulnerable to moisture. An encapsulation
unit configured to protect the organic light emitting device
against moisture may be formed on the organic light emit-
ting device. For example, the encapsulation unit may have a
structure in which inorganic layers and organic layers are
alternately laminated. However, the present disclosure is not
limited thereto.

[0228] The dummy pattern of the present disclosure may
be formed between the data lines and may also cover partial
upper surfaces of the data lines. Details thereof will be
described with reference to the accompanying drawings.
[0229] FIG. 13A and FIG. 13B are a plan view and a
cross-sectional view schematically illustrating another
example of the contact structure according to an aspect of
the present disclosure.

[0230] Another example of the contact structure according
to an aspect of the present disclosure illustrated in FIG. 13A
and FIG. 13B is substantially the same as the above-
described contact structure according to an aspect of the
present disclosure except the configuration of a dummy
pattern. Therefore, explanation of the same parts will be
omitted.

[0231] FIG. 13A and FIG. 13B illustrate an example
where two contact holes for two adjacent pixels as used in
the conventional case are integrated into one for a contact
between a vertical line and a source/drain electrode. FIG.
13B is a schematic cross-sectional view of another example
of the contact structure according to an aspect of the present
disclosure shown in FIG. 13 A that is taken along a line B-B'.
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[0232] Referring to FIG. 13A and FIG. 13B, another
example of the contact structure according to an aspect of
the present disclosure includes a lower layer, e.g., a data line
216, on a substrate 210. Further, another example of the
contact structure according to an aspect of the present
disclosure includes a buffer layer 2154 disposed on the data
line 216 and including a seventh contact hole 240g to expose
a part of the data line 216. Also, another example of the
contact structure according to an aspect of the present
disclosure includes an interlayer insulating layer 215¢ and
an upper layer, e.g., a second source electrode 2224, dis-
posed on the interlayer insulating layer 215¢ and connected
to the data line 216 through the seventh contact hole 240g.
[0233] The data line 216 may be formed of a first con-
ductive material and the second source electrode 2225 may
be formed of a second conductive material. In this case, the
first conductive material may be different from the second
conductive material.

[0234] The seventh contact hole 240g according to an
aspect of the present disclosure may have a greater area than
a contact area between the second source electrode 2225 and
the data line 216.

[0235] In this case, the data line 216 includes two adjacent
lines and the second source electrode 2225 may be con-
nected to each data line 216 through the single seventh
contact hole 240g.

[0236] The seventh contact hole 240g may expose a partial
upper surface of each data line 216 and an upper surface of
a dummy pattern 290.

[0237] As described above, in the electro-luminescent
display device according to an aspect of the present disclo-
sure, the dummy pattern 290 is formed between the data
lines 216 exposed by the seventh contact hole 240g and
covers partial upper surfaces of the data lines 116 to remove
a step. In this case, it is possible to more effectively remove
the step between the data lines 216.

[0238] The dummy pattern 290 may include a first dummy
pattern 224" and a second dummy pattern 2154' formed of an
active layer and a buffer layer, respectively. The first dummy
pattern 224' formed of an active layer may function as an
etch-stop layer that stops etching of the second dummy
pattern 2154" while the seventh contact hole 240g is pat-
terned.

[0239] The dummy pattern 290, particularly the first
dummy pattern 224', may have the same or greater width
than at least the second source electrode 222b. The first
dummy pattern 224' may have a smaller width than the
second source electrode 222b. However, in this case, a
residual photoresist layer caused by a step can be present
between the data lines 216 where the first dummy pattern
224' cannot cover while the second source electrode 2226 is
patterned.

[0240] [As described above, the dummy pattern 290 of the
present disclosure may be formed between the data lines 216
and may also cover a partial upper surface of each data line
216. In this case, it is possible to more effectively remove the
step between the data lines 216.

[0241] Each second source electrode 2225 may be in
contact with the exposed partial upper surface of each data
line 216. A lateral surface of each data line 216 which is not
in contact with the second source electrode 2225 may not be
exposed by being covered by the dummy pattern 290.
[0242] As described above, according to an aspect of the
present disclosure, the step between the data lines 216 is
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removed. Therefore, while the upper conductive layer, i.e.,
the second source electrode 2225, is patterned, a residual
photoresist layer caused by a step is not present between the
data lines 216. Accordingly, the occurrence of a short defect
can be suppressed.

[0243] The exemplary aspects of the present disclosure
can also be described as follows:

[0244] According to an aspect of the present disclosure,
there is provided an electro-luminescent display device. The
electro-luminescent display device includes a data line dis-
posed in a first direction on a substrate; a first insulating
layer disposed on the data line; an active layer disposed on
the first insulating layer; a gate line disposed above the first
insulating layer interposing at least a second insulating layer
therebetween in a second direction crossing the first direc-
tion and defining a pixel region together with the data line;
a gate electrode disposed above the active layer interposing
the second insulating layer; a third insulating layer disposed
on the gate electrode and the gate line; a source electrode
and a drain electrode disposed on the third insulating layer
and connected to the active layer; a contact hole provided
between both data lines of adjacent pixel regions and
electrically connecting the source electrode and the data line
since the first insulating layer and the third insulating layer
are removed; and a dummy pattern provided between the
both data lines and including a semiconductor layer as the
active layer and the first insulating layer, wherein the contact
hole has a greater area than a contact area between the
source electrode and the data line.

[0245] The electro-luminescent display device may fur-
ther include a fourth insulating layer disposed on the source
electrode and the drain electrode; and a light emitting device
disposed in a light emitting unit of the pixel region on the
fourth insulating layer.

[0246] The contact hole may expose a partial upper sur-
face of each data line, a lateral surface of each data line, and
an upper surface of the substrate between the both data lines.
[0247] Each source electrode may be electrically con-
nected to the exposed partial upper surface of each data line.
[0248] The dummy pattern may include a first dummy
pattern made of the semiconductor layer and a second
dummy pattern made of the first insulating layer on the first
dummy pattern.

[0249] The first dummy pattern may function as an etch-
stop layer that stops etching of the second dummy pattern.
[0250] The first dummy pattern may have the same or
greater width than at least the second source electrode.
[0251] The dummy pattern may be disposed between the
both data lines and covers partial upper surfaces of the data
lines

[0252] According to another aspect of the present disclo-
sure, there is provided an electro-luminescent display
device. The electro-luminescent display device includes a
data line and a gate line disposed intersecting each other on
a substrate and defining a pixel region; a first insulating layer
disposed on the data line; an active layer disposed on the first
insulating layer; a gate electrode disposed above the active
layer interposing a second insulating layer therebetween; a
third insulating layer disposed on the gate electrode and the
gate line; a source electrode and a drain electrode disposed
on the third insulating layer and connected to the active
layer; a contact hole provided between both data lines of
adjacent pixel regions and electrically connecting the source
electrode and the data line since the first insulating layer and
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the third insulating layer are removed; and a dummy pattern
provided between the both data lines, including a semicon-
ductor layer as the active layer and the first insulating layer
to planarize a step between the both data lines.

[0253] The contact hole may have a greater area than a
contact area between the source electrode and the data line.
[0254] The data line may be disposed on the substrate in
a first direction, and the gate line may be disposed above the
first insulating layer interposing at least the second insulat-
ing layer therebetween in a second direction crossing the
first direction.

[0255] The contact hole may expose a partial upper sur-
face of each data line, a lateral surface of each data line, and
an upper surface of the substrate between the both data lines.
[0256] Each source electrode may be electrically con-
nected to the exposed partial upper surface of each data line.
[0257] The dummy pattern may include a first dummy
pattern made of the semiconductor layer and a second
dummy pattern made of the first insulating layer on the first
dummy pattern.

[0258] The first dummy pattern may function as an etch-
stop layer that stops etching of the second dummy pattern.
[0259] The first dummy pattern may have the same or
greater width than at least the second source electrode.
[0260] The dummy pattern may be disposed between the
both data lines and covers partial upper surfaces of the data
lines.

[0261] Although the exemplary aspects of the present
disclosure have been described in detail with reference to the
accompanying drawings, the present disclosure is not lim-
ited thereto and may be embodied in many different forms
without departing from the technical concept of the present
disclosure. Therefore, the exemplary aspects of the present
disclosure are provided for illustrative purposes only but not
intended to limit the technical concept of the present dis-
closure. The scope of the technical concept of the present
disclosure is not limited thereto. Therefore, it should be
understood that the above-described exemplary aspects are
illustrative in all aspects and do not limit the present
disclosure. The protective scope of the present disclosure
should be construed based on the following claims, and all
the technical concepts in the equivalent scope thereof should
be construed as falling within the scope of the present
disclosure.

What is claimed is:

1. An electro-luminescent display device, comprising:

a data line disposed in a first direction on a substrate;

a first insulating layer disposed on the data line;

an active layer disposed on the first insulating layer;

a gate line disposed above the first insulating layer in a
second direction crossing the first direction to define a
pixel region with the data line;

a second insulating layer interposed between the first
insulating layer and the gate line;

a gate electrode disposed above the active layer and the
second insulating layer interposed between the gate
electrode and the active layer;

a third insulating layer disposed on the gate electrode and
the gate line;

a source electrode and a drain electrode disposed on the
third insulating layer and electrically connected to the
active layer;

a contact hole disposed between adjacent data lines of
adjacent pixel regions and electrically connecting the
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source electrode and the data line, wherein the contact
hole is formed by removing portions of the first insu-
lating layer and the third insulating layer and has an
area greater than a contact area between the source
electrode and the data line; and

a dummy pattern provided between the data lines of the
adjacent pixel regions and including the active layer of
a semiconductor layer and the first insulating layer.

2. The electro-luminescent display device according to

claim 1, further comprising:

a fourth insulating layer disposed on the source electrode
and the drain electrode; and

a light emitting device disposed at a light emitting unit of
the pixel region and disposed on the fourth insulating
layer.

3. The electro-luminescent display device according to
claim 1, wherein the contact hole exposes a portion of upper
surface of each data line, a lateral surface of each data line
and an upper surface of the substrate between the adjacent
data lines of the adjacent pixel regions.

4. The electro-luminescent display device according to
claim 3, wherein each source electrode is electrically con-
nected to the exposed portion of the upper surface of each
data line.

5. The electro-luminescent display device according to
claim 1, wherein the dummy pattern includes a first dummy
pattern of the semiconductor layer and a second dummy
pattern of the first insulating layer on the first dummy
pattern.

6. The electro-luminescent display device according to
claim 5, wherein the first dummy pattern functions as an
etch-stop layer that prevents the second dummy pattern from
being etched.

7. The electro-luminescent display device according to
claim 5, wherein the first dummy pattern has a same or
greater width than the second source electrode.

8. The electro-luminescent display device of claim 1,
wherein the dummy pattern is disposed between the data
lines and covers a portion of upper surfaces of the adjacent
data lines of the adjacent pixel regions.

9. An electro-luminescent display device, comprising:

a data line and a gate line disposed intersecting each other

on a substrate and defining a pixel region;

a first insulating layer disposed on the data line;

an active layer disposed on the first insulating layer;

a gate electrode disposed above the active layer;

a second insulating layer interposed between the active
layer and the gate electrode;

a third insulating layer disposed on the gate electrode and
the gate line;

a source electrode and a drain electrode disposed on the
third insulating layer and electrically connected with
the active layer;

a contact hole provided between adjacent data lines of
adjacent pixel regions and electrically connecting the
source electrode and the data line since the first insu-
lating layer and the third insulating layer are removed;
and

a dummy pattern provided between the adjacent data lines
of the adjacent pixel regions, including the active layer
of a semiconductor layer and the first insulating layer
planarizing a step between the adjacent data lines of the
adjacent pixel regions.
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10. The electro-luminescent display device according to
claim 9, wherein the contact hole has a greater area than a
contact area between the source electrode and the data line.

11. The electro-luminescent display device according to
claim 9, wherein the data line is disposed on the substrate in
a first direction, the gate line is disposed above the first
insulating layer and the second insulating layer is interposed
between the gate line and the first insulating layer in a
second direction crossing the first direction.

12. The electro-luminescent display device according to
claim 9, wherein the contact hole exposes a portion of an
upper surface of each data line, a lateral surface of each data
line, and an upper surface of the substrate between the
adjacent data lines of the adjacent pixel regions.

13. The electro-luminescent display device according to
claim 12, wherein each source electrode is electrically
connected with the exposed portion of the upper surface of
each data line.

14. The electro-luminescent display device according to
claim 9, wherein the dummy pattern includes a first dummy
pattern of the semiconductor layer and a second dummy
pattern of the first insulating layer on the first dummy
pattern.

15. The electro-luminescent display device according to
claim 14, wherein the first dummy pattern functions as an
etch-stop layer that prevents the second dummy pattern from
being etched.

16. The electro-luminescent display device according to
claim 14, wherein the first dummy pattern has a same or
greater width than the second source electrode.

17. The electro-luminescent display device according to
claim 9, wherein the dummy pattern is disposed between the
adjacent data lines of the adjacent pixel regions and covers
a portion of upper surfaces of the data lines.

18. An electro-luminescent display device, comprising:

a light shielding layer on a substrate;

a data line disposed in a first direction on the substrate;

a first insulating layer disposed on the data line;

an active layer disposed on the first insulating layer;
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a gate line disposed above the first insulating layer in a
second direction vertically crossing the first direction
and defining a pixel region with the data line, wherein
the gate line, the data line and the light shielding layer
are disposed on a same plane of the substrate;

a second insulating layer disposed on the gate line;

a gate electrode disposed on the second insulating layer;

a third insulating layer disposed on the gate electrode and
the gate line;

a source electrode and a drain electrode disposed on the
third insulating layer and electrically connected to the
active layer; and

a contact hole disposed between adjacent data lines of
adjacent pixel regions and electrically connecting the
source electrode and the data line, wherein the contact
hole has an area greater than a contact area between the
source electrode and the data line.

19. The electro-luminescent display device according to
claim 18, further comprising a dummy pattern provided
between the data lines of the adjacent pixel regions and
including the active layer of a semiconductor layer and the
first insulating layer.

20. The electro-luminescent display device according to
claim 19, wherein the dummy pattern includes a first dummy
pattern of the semiconductor layer and a second dummy
pattern of the first insulating layer on the first dummy
pattern.

21. The electro-luminescent display device according to
claim 20, wherein the first dummy pattern functions as an
etch-stop layer that prevents the second dummy pattern from
being etched.

22. The electro-luminescent display device according to
claim 20, wherein the first dummy pattern has a same or
greater width than the second source electrode.

23. The electro-luminescent display device of claim 18,
wherein the dummy pattern is disposed between the data
lines and covers partial upper surfaces of the adjacent data
lines of the adjacent pixel regions.
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