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(57) ABSTRACT

An organic light emitting diode (OLED) display device can
include a gate line including a gate electrode; an active layer
over the gate line with a gate insulating layer interposed
therebetween and including an amorphous zinc oxide semi-
conductor; a first protective layer over color filters on an
insulating layer over first source and drain electrodes; second
source and drain electrodes on the first protective layer and
connected to the first source and drain electrodes; a second
protective layer having a third contact hole; a pixel electrode
on the second protective layer and connected to the second
drain electrode through the third contact hole; a partition
partitioning the pixel region; and an organic light emitting
layer over the partition. Also, the gate electrode is located to
cover a lower portion of the active layer and the second source
electrode is extended to cover the channel region of the active
layer.
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ORGANIC LIGHT EMITTING DIODE
DISPLAY DEVICE AND METHOD OF
FABRICATING THE SAME

[0001] This application is a Divisional of co-pending U.S.
application Ser. No. 13/720,651, filed on Dec. 19, 2012,
which claims priority to Korean Application No. 10-2012-
0087980, filed on Aug. 10, 2012. The entire contents of all
these applications are expressly incorporated by reference
herein.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to organic light emit-
ting diode (OLED) display device and a method of fabricating
the same and, more particularly, to an OLED display device in
which OLED pixels are patterned through a photolithography
process, and a method of fabricating the same.

[0004] 2. Description of the Related Art

[0005] Recently, as interest in information displays has
been on the rise and demand for the use of portable informa-
tion media has been increased, lightweight flat panel displays
(FPDs) substituting cathode ray tubes (CRTs) as existing
display devices have been actively researched and commer-
cialized.

[0006] In the FPD fields, a liquid crystal display (LCD)
device, which is lighter and consumes less power, has been
spotlighted; however, since an LCD device is a light receiving
device, rather than a light emitting device, having shortcom-
ings of brightness, contrast ratio, and a viewing angle, and the
like, so a development of a new display device that may
overcome such drawbacks has been actively made.

[0007] An LED display device, one of new display devices,
is a self-luminous type device, which thus is excellent in a
viewing angle and contrast ratio, is lighter and thinner
because it does not need a backlight, and is advantageous in
terms of power consumption, relative to an LCD device. In
addition, an OLED display device can be driven by a DC and
at a low voltage, has a fast response speed, and is especially
advantageous in terms of fabrication costs.

[0008] Unlike an LCD device or a plasma display panel
(PDP), deposition and encapsulation are the whole of a fab-
rication process of an OLED display device, so the fabrication
process is very simple. Also, when the OLED display device
1s driven according to an active matrix scheme in which each
pixel has a thin film transistor (TFT) as a switching element,
the same luminance can be obtained although a low current is
applied, so, advantageously, the OLED display device con-
sumes low power, has a high pitch (or high definition or high
resolution), and can be increased in size.

[0009] Hereinafter, a basic structure and operational char-
acteristics of an OLED display device will be described in
detail with reference to the accompanying drawings.

[0010] FIG. 1 is a diagram illustrating a light emission
principle of a related art OLED display device.

[0011] As shown in FIG. 1, a related art OLED display
device includes an OLED. The OLED includes organic com-
pound layers 301, 305, 30¢, 304, and 30e formed between an
anode 18 as a pixel electrode and a cathode 28 as a common
electrode.

[0012] Here, the organic compound layers 30a, 305, 30c,
304, and 30¢ include a hole injection layer 30q, a hole trans-
port layer 305, an emission layer 30c, an electron transport
layer 30d, and an electron injection layer 30e.
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[0013] When a driving voltage is applied to the anode 18
and the cathode 28, holes which have passed through the hole
transport layer 304 and electrons which have passed through
the electron transport layer 30e move to the light emission
layer 30c to form excitons, and as a result, the light emission
layer 30c¢ emits visible light.

[0014] Inthe OLED display device, the pixels each having
the OLED having the foregoing structure are arranged in a
matrix form and selectively controlled by a data voltage and
a scan voltage to display an image.

[0015] The OLED display device is divided into a passive
matrix type OLED display device and an active matrix type
display device using TFTs as switching elements. Among
them, in the active matrix type OLED display device, TFTs as
active elements are selectively turned on to select pixels and
emitting of pixels is maintained by a voltage maintained in a
storage capacitor.

[0016] FIG. 2 is an equivalent circuit diagram of a pixel in
arelated art OLED display device. Namely, FIG. 2 illustrates
an example of an equivalent circuit diagram of a pixel having
arelated art 2T1C (including two transistors and one capaci-
tor) in an active matrix type OLED display device.

[0017] Referring to FIG. 2, a pixel of an active matrix type
OLED display device includes an OLED, a data line DL and
a gate line GL crossing each other, a switching TFT SW, a
driving TFT DR, and a storage capacitor Cst.

[0018] Here, the switching TFT SW is turned on in
response to a scan pulse from the gate line GL to conduct a
current path between a source electrode and a drain electrode
thereof. During an ON-time period of the switching TFT SW,
a data voltage from the data line DL is applied to a gate
electrode of the driving TFT DR and the storage capacitor Cst
by way of the source electrode and drain electrode of the
switching TFT SW.

[0019] Here, the driving TFT DR controls a current flowing
in the OLED according to the data voltage applied to the gate
electrode thereof. The storage capacitor Cst stores a voltage
between the data voltage and a low potential power source
voltage VSS and uniformly maintains it during one frame
period.

[0020] Recently, interest in a middle and large display mar-
ket, beyond a small display panel for portable devices, has
increased and a white organic light emitting diode (W-OLED)
has come to prominence as a technique satisfying such market
demand. A W-OLED uses color filters to implement red,
green, and blue colors. Also, in order to achieve a large OLED
display device, the development of a transistor which stably
operates and has durability by securing constant current char-
acteristics, as a driving thin film transistor (TFT) has been
requested.

[0021] Thus, an oxide TFT in which an active layer is
formed of an oxide semiconductor has been developed. Here-
inafter, a structure of a related art W-OLED display device
employing an oxide TFT will be described in detail.

[0022] FIG. 3is a cross-sectional view schematically illus-
trating a structure of a related art W-OLED display device.
The related art W-OLED display device illustrated in FIG. 3
has a color filter on TFT (COT) structure in which a color
filter is formed on a lower array substrate.

[0023] Referring to FIG. 3, the W-OLED display device
having the COT structure implement red, green, and blue
colors by using a color filter 17 formed on an array substrate
10. In detail, the array substrate includes a plurality of gate
lines (not shown) and data lines (not shown) defining a plu-
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rality of pixel regions, TFTs formed at crossings of the gate
lines and the data lines, the color filter 17 and a pixel electrode
18 formed in each of the pixel regions.

[0024] The TFT includes a gate electrode 21 connected to
the gate line, a source electrode 22 connected to the data line,
and a drain electrode 23 connected to the pixel electrode 18.
Also, the TFT includes a gate insulating layer 154 for insu-
lating the gate electrode 21 and the source and drain elec-
trodes 22 and 23, and an active layer 24 made of an oxide
semiconductor and forming a conductive channel between
the source electrode 22 and the drain electrode 23 by a gate
voltage supplied to the gate electrode 21.

[0025] An oxide semiconductor used in the oxide TFT has
aweak bonding structure. Thus, in order to prevent damage to
a back channel region, an etch stopper 25 is required to be
additionally formed on the active layer 24, having shortcom-
ings in that a corresponding process is additionally per-
formed. In this case, the etch stopper 25 is applied to secure
stability of the back channel in a bottom gate structure.

[0026] A protective film 155 is formed at an upper portion
of the TFT configured as described above, and the red, green,
and blue color filter 17 is formed on the protective film 156 of
the pixel region. An overcoat layer 15¢ is formed on a front
surface of the array substrate 10 on which the color filter 17 is
formed, in order to compensate for a step between the color
filter 17 and the TFT.

[0027] The pixel electrode 18 is formed on the overcoat
layer 15¢. In this case, the pixel electrode 18 is electrically
connected to the drain electrode 23 through a contact hole.

[0028] Here, although not shown, a partition is formed on
the array substrate 10 on which the pixel electrode 18 is
formed, and a white organic light emitting layer is formed on
the array substrate 10 on which the partition is formed. A
common electrode as a cathode is formed on the organic light
emitting layer.

[0029] Inthe related art W-OLED display device having the
etch stopper configured as described above, in order to form
up to the pixel electrode, at least 11 masks such as a gate
wiring (i.e., the gate electrode and the gate line), the active
layer, the etch stopper, a gate contact, a data wiring (i.e., the
source electrode, the drain electrode, and the data line), the
protective layer, the red, green, and blue color filter, the over-
coat layer, the pixel electrode, and the like, are required, and
parasitic capacitance is large due to interlayer superposition.

[0030] Also, as mentioned above, the etch stopper is
applied in order to secure stability of the back channel, but it
is difficult to secure reliability characteristics due to light
introduced from upper and lower portions of the active layer,
and although a high temperature thermal treatment is required
to improve reliability, it is difficult to apply copper (Cu) as a
gate wiring.

[0031] For reference, in the related art OLED display
device, two or more TFTs including a driving TFT and a
switching TFT are present in a single pixel region, and the
foregoing gate contact is required in order to connect the gate
electrode of the driving TFT and the drain electrode of the
switching TFT.

SUMMARY OF THE INVENTION

[0032] An aspect of the present invention provides an
organic light emitting diode (OLED) display device in which
light introduced from upper and lower sides of an active layer
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is blocked to improve reliability of an oxide thin film transis-
tor (TFT) and a fabrication process is simplified, and a fabri-
cation method thereof.

[0033] According to an aspect of the present invention,
there is provided an organic light emitting diode (OLED)
display device including: a gate line formed on an array
substrate and including a gate electrode; an active layer
formed on the gate line with a gate insulating layer interposed
therebetween and formed of an amorphous zinc oxide semi-
conductor; a first source electrode and a drain electrode
formed on a source region and a drain region of the active
layer, respectively; an interlayer insulating layer formed on
the array substrate with the first source electrode and drain
electrode formed thereon; red, green, and blue color filters
formed on the array substrate with the interlayer insulating
layer formed thereon and covering a pixel region in which an
image is displayed; a first protective layer formed on the array
substrate with the color filters formed thereon and including a
first contact hole and a second contact hole exposing the first
source electrode and the drain electrode, respectively; a sec-
ond source electrode and a second drain electrode formed on
the first protective layer and electrically connected to the first
source electrode and the first drain electrode through the first
contact hole and the second contact hole, respectively; a
second protective layer formed on the array substrate with the
second source electrode and the drain electrode formed
thereon and having a third contact hole exposing the second
drain electrode; a pixel electrode formed on the second pro-
tective layer and electrically connected to the second drain
electrode through the third contact hole; a partition formed on
the array substrate with the pixel electrode formed thereon
and partitioning the pixel region; a white organic light emit-
ting layer formed on the array substrate with the partition
formed thereon; and a common electrode formed on the
organic light emitting layer, wherein the gate electrode is
formed to cover a lower portion of the active layer and the
source electrode is formed to extend to cover the channel
region of the active layer from above.

[0034] Thecolor filter may be formed to covera TFT region
as well as the pixel region.

[0035] The OLED display device may further include: an
overcoat layer formed to cover the pixel region in which the
color filters are formed and the TFT region.

[0036] According to another aspect of the present inven-
tion, there is provided a method for fabricating an organic
light emitting diode (OLED) display device, including: form-
ing a first conductive layer, a gate insulating layer, and an
active layer on an array substrate; forming a first source
electrode and a drain electrode formed ofa second conductive
layer on a source region and a drain region of the active layer,
and forming a gate line including a gate electrode formed of
the first conductive layer under the active layer; forming an
interlayer insulating layer on the array substrate with the first
source electrode, the drain electrode, the gate electrode, and
the gate line formed thereon; forming red, green, and blue
color filters to cover a pixel region in which an image is
displayed; forming a first protective layer on the array sub-
strate with the color filters formed thereon, the protective
layer having a first contact hole and a second contact hole
exposing the first source electrode and the drain electrode,
respectively; forming a second source electrode and a second
drain electrode electrically connected to the first source elec-
trode and the first drain electrode through the first contact hole
and the second contact hole, respectively, the second source
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electrode and the second drain electrode being formed of a
third conductive layer on the first protective layer; forming a
second protective layer on the array substrate with the second
source electrode and the drain electrode formed thereon, the
second protective layer including a third contact hole expos-
ing the second drain electrode; forming a pixel electrode
electrically connected to the second drain electrode through
the third contact hole, the pixel electrode being formed of a
fourth conductive layer on the second protective layer; form-
ing a partition partitioning the pixel region on the array sub-
strate with the pixel electrode formed thereon; forming a
white organic light emitting layer on the array substrate with
the partition formed thereon; and forming a common elec-
trode on the organic light emitting layer.

[0037] Thefirst conductive layer may be made ofan opaque
low resistance conductive material such as molybdenum, a
molybdenum alloy such as molybdenum-titanium, chro-
mium, tantalum, or titanium.

[0038] The active layer may be made of an amorphous zinc
oxide semiconductor.

[0039] The second conductive layer may be formed to have
atri-layer structure by applying molybdenum-titanium, or the
like, as a barrier layer to upper and lower portions of a low
resistance conductive material such as copper, or the like, as
a main wiring.

[0040] The first source electrode, the drain electrode, the
gate electrode, and the gate line may be formed through the
same masking process.

[0041] When the gate electrode and the gate line are
formed, a first data pad line and a first gate pad line formed of
the first conductive layer may be formed in a pad part of the
array substrate.

[0042] When the first source electrode and the drain elec-
trode are formed, a second data pad line and a second gate pad
line may be formed of the second conductive layer on the first
data pad line and the first gate pad line.

[0043] When the second protective layer is formed, the
second protective layer, the first protective layer, and the
interlayer insulating layer may be selectively patterned to
form a fourth contact hole and a fifth contact hole, exposing
the second data pad line and the second gate pad line, respec-
tively, in the pad part of the array substrate.

[0044] When the pixel electrode is formed, a data pad elec-
trode and a gate pad electrode electrically connected to the
second data pad line and the second gate pad line through the
fourth contact hole and the fifth contact hole may be formed
in the pad part of the array substrate.

[0045] When the gate electrode and the gate line are
formed, a first gate pad line formed of the first conductive
layer may be formed in the pad part of the array substrate.
[0046] When the first source electrode and the drain elec-
trode are formed, a second gate pad line formed of the second
conductive layer may be formed on the first gate pad line.
[0047] When the second source electrode and the drain
electrode are formed, a data pad line formed of the third
conductive layer may be formed in the pad part of the array
substrate.

[0048] When the second protective layer is formed, the
second protective layer, the first protective layer, and the
interlayer insulating layer may be selectively patterned to
form a fourth contact hole and a fifth contact hole, exposing
the data pad line and the second gate pad line, respectively, in
the pad part of the array substrate.
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[0049] When the pixel electrode is formed, a data pad elec-
trode and a gate pad electrode electrically connected to the
data pad line and the second gate pad line through the fourth
contact hole and the fifth contact hole, respectively. may be
formed in the pad part of the array substrate.

[0050] The color filters may be formed to cover the TFT
region as well as the pixel region.

[0051] The method may further include: forming an over-
coat layer to cover the pixel region in which the color filters
are formed and the TFT region, after the color filters are
formed.

[0052] The gate electrode may be formed to cover a lower
portion of the active layer, and the second source electrode
may be formed to extend to cover a channel region of the
active layer from above.

[0053] The third conductive layer may be formed to have a
dual-layer structure including a low resistance conductive
material such as copper, or the like, as a main wiring and a
molybdenum-titanium as an underlying barrier layer.

[0054] As described, in the case of the OLED display
device in which an oxide-based semiconductor is used as an
active layer of a TFT and the fabrication method thereof
according to embodiments of the present invention, since the
active layer is formed at an upper portion of the gate electrode
and the source electrode is patterned to completely cover the
channel region of the active layer, light introduced from upper
and lower portions of the active layer can be blocked. As a
result, reliability of the oxide TFT can be improved.

[0055] Also, inthe case of the OLED display device and the
fabrication method thereof according to embodiments of the
present invention, since an etch stopper is eliminated, the
process is simplified and, since a gap 1s formed by forming the
color filters or the overcoat layer in the interlayer superposed
portion, parasitic capacitance can be minimized.

[0056] Inthis case, a high temperature thermal treatment is
performed in advance during a first masking process to
improve reliability of the oxide semiconductor, and by apply-
ing copper to form the gate wiring during a second masking
process, the present invention can be applied to a large ultra
definition (UD) display device, or the like.

[0057] The foregoing and other objects, features, aspects
and advantages of the present invention will become more
apparent from the following detailed description of the
present invention when taken in conjunction with the accom-
panying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0058] FIG. 1 is a diagram illustrating a light emission
principle of a related art organic light emitting diode (OLED)
display device.

[0059] FIG. 2 is an equivalent circuit diagram of a pixel in
a related art OLED display device.

[0060] FIG. 3is a cross-sectional view schematically illus-
trating a structure of a related art white (W)-OLED display
device.

[0061] FIG. 4is a cross-sectional view schematically illus-
trating a structure of an OLED display device according to the
first embodiment of the present invention.

[0062] FIGS. SA to 5H are cross-sectional views sequen-
tially illustrating a method for fabricating the OLED display
device according to the first embodiment of the present inven-
tion illustrated in FIG. 4.
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[0063] FIGS. 6A to 6F are cross-sectional views specifi-
cally illustrating a first masking process cording to the first
embodiment of the present invention illustrated in FIG. 5A.
[0064] FIG. 7 1isa cross-sectional view schematically illus-
trating a structure of an OLED display device according to a
second embodiment of the present invention.

[0065] FIGS. 8A to 8G are cross-sectional views sequen-
tially illustrating a method for fabricating the OLED display
device according to the second embodiment of the present
invention illustrated in FIG. 7.

[0066] FIG.9isa cross-sectional view schematically illus-
trating a structure of an OLED display device according to a
third embodiment of the present invention.

[0067] FIGS.10A to 10G are cross-sectional views sequen-
tially illustrating a method for fabricating the OLED display
device according to the third embodiment of the present
invention illustrated in FIG. 9.

DETAILED DESCRIPTION OF THE INVENTION

[0068] Hereinafter, an organic light emitting diode (OLED)
display device and a method for fabricating the same accord-
ing to embodiments of the present invention will be described
in detail with reference to the accompanying drawings such
that they can be easily implemented by a person skilled in the
art to which the present invention pertains. The present inven-
tion may be implemented in various forms without being
limited to the embodiments described herein.

[0069] FIG. 4isa cross-sectional view schematically illus-
trating a structure of an OLED display device according to the
first embodiment of the present invention, in which a white
organic light emitting diode (W-OLED) display device hav-
ing a color filter on TFT (COT) structure in which color filters
are formed on a lower array substrate is illustrated as an
example.

[0070] Here, a single pixel including a pixel part, a data pad
part, and a gate pad part is illustrated in the drawing, and N
number of gate lines and M number of data lines cross to form
MxN number of pixels in an actual OLED device, but for the
description purpose, a single pixel is illustrated in the draw-
ings.

[0071] As illustrated, in the W-OLED display device
according to the first embodiment of the present invention, a
gate line 116 including a gate electrode 121, a first data pad
line 117p', and a first gate pad line 116p' are formed on an
array substrate 110 made of an insulating material such as
transparent glass, plastic, or the like.

[0072] The gate line 116 extends in a horizontal direction
and transfers a gate signal. Here, the gate line 116 is con-
nected to the first gate pad line 116p' for a connection to a
different layer or an external driving circuit (not shown), and
the gate electrode 121 may form a portion of the gate line 116.
When a gate driving circuit generating a gate signal is inte-
grated on the array substrate 110, the gate line 116 may extend
to be directly connected to the gate driving circuit.

[0073] A gate insulating layer 1154 formed of a silicon
nitride layer SiNx, a silicon oxide layer SiO,, or the like, is
formed on the gate line 116 including the gate electrode 121
and the predetermined first gate pad line 116p".

[0074] An active layer 124 formed of an oxide semicon-
ductor is formed on the gate insulating layer 1154, and in this
case, the active layer 124 is positioned on the gate electrode
121 such thata lower portion thereofis completely covered by
the gate electrode 121.
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[0075] Here, in the first embodiment of the present inven-
tion, for example, the active layer 124 is formed of the oxide
semiconductor, but the present invention is not limited thereto
and the active layer 124 may be formed of hydrogenated
amorphous silicon or polycrystalline silicon.

[0076] The oxide TFT employing the oxide semiconductor
as the active layer 124 has high mobility and can be fabricated
at a low temperature, thus advantageously being used in a
transparent electronic circuit.

[0077] Also, unlike the existing amorphous silicon TFT, the
oxide TFT is fabricated to have a structure without an n+
layer, advantageously simplifying the process.

[0078] Forexample, in the oxide TFT according to the first
embodiment of the present invention, since the active layer
124 is formed by using an amorphous zinc oxide (ZnO)
semiconductor, high mobility and constant current test con-
ditions are satisfied and uniform characteristics are secured to
be applicable to a large display.

[0079] Namely, the zinc oxide is a material capable of
implementing three types of qualities such as conductivity,
semiconductor characteristics, and resistivity according to
the content of oxygen, and an oxide TFT employing an amot-
phous zinc oxide semiconductor material as the active layer
124 may be applied to a large display.

[0080] Also, recently, a huge interest and activities are con-
centrated on transparent electronic circuits, and here, since
the oxide TFT employing the amorphous zinc oxide semicon-
ductor material as the active layer 124 has high mobility and
1s fabricated at a low temperature, itis advantageously used in
the transparent electronic circuits.

[0081] In particular, in the oxide TFT according to the first
embodiment of the present invention, the active layer is
formed of an a-1GZO containing heavy metal such as indium
(In) and gallium (Ga) in the Zn0O.

[0082] The a-IGZO semiconductor is so transparent as to
allow a visible light to pass therethrough, and also, since the
oxide TFT formed of the a-1GZ0 semiconductor has mobility
of 1~100 cm?/V’s, exhibiting high mobility characteristics in
comparison to an amorphous silicon TFT. Also, the a-IGZO
semiconductor can be processed at a low temperature, it can
produce a light, flexible product.

[0083] In addition, the oxide TFT formed of the a-IGZO
semiconductor has characteristics similar to that of the amor-
phous silicon TFT, and thus, it has a component structure as
simple as that of the amorphous silicon TFT and can be
applied to a large flat panel display device.

[0084] A first source electrode 122" and a first drain elec-
trode 123" are formed on a source region and a drain region of
the active layer 124, respectively, and a second data pad line
117p and a second gate pad line 116p are formed on the first
data pad line 117p' and the first gate pad line 116p', respec-
tively.

[0085] Here, the first source electrode 122', the first drain
electrode 123', the second data pad line 117p, and the second
gate pad line 116p may use a low-resistance conductive mate-
rial such as copper (Cu), or the like, as a main wiring, and in
this case, they may be formed to have a tri-layer structure
employing a molybdenum-titanium (MoTi), or the like, as a
barrier layer to upper and lower portions thereof However, the
present invention is not limited thereto.

[0086] Aninterlayer insulating layer 1155 formed of a sili-
connitridelayer, a silicon oxide layer, or the like, is formed on
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the first source electrode 122", the first drain electrode 123",
the second data pad line 117p, and the second gate pad line
116p.

[0087] Here, in the W-OLED display device according to
the first embodiment of the present invention, red, green, and
blue color filters 117 are formed on the interlayer insulating
layer 1155 of the pixel region in which an image is displayed.
[0088] An overcoat layer 115¢ made of photoacryl, or the
like, is formed to cover the pixel region in which the color
filters 117 are formed and the TFT region.

[0089] A first protective layer 1154 formed of a silicon
nitride layer, a silicon oxide layer, or the like, is formed on the
entire surface of the array substrate 110 with the overcoat
layer 115 formed thereon.

[0090] In this case, certain regions of the first protective
layer 115d are removed to form a first contact hole and a
second contact hole exposing portions of the first source
electrode 122" and the first drain electrode 123",

[0091] A data line (not shown) is formed on the first pro-
tective layer 1154, and a second source electrode 122 and a
second drain electrode 123 electrically connected to the first
source electrode 122" and the first drain electrode 123
through the first contact hole and the second contact hole,
respectively, are formed on the first protective layer 115d.
[0092] Here, the second source electrode 122 is formed to
extend to completely cover a channel region of the active
layer 124 from above, blocking light introduced from upper
and lower portions of the active layer 124 together with the
lower gate electrode 121, to improve reliability of the oxide
TFT.

[0093] The data line transfers a data signal and extends in a
vertical direction to cross the gate line 116. Here, the data line
includes an end portion (not shown) having a large area for a
connection between the second source electrode 122 extend-
ing toward the gate electrode 121 and a different layer or an
external driving circuit (not shown). When a data driving
circuit generating a data signal is integrated on the array
substrate 110, the data line may extend to be directly con-
nected to the data driving circuit.

[0094] Here, the dataline, the second source electrode 122,
and the second drain electrode 123 may use a low-resistance
conductive material such as copper (Cu), or the like, as amain
wiring, and in this case, the data line, the second source
electrode 122, and the second drain electrode 123 may be
formed to have a dual-layer structure employing MoTi, or the
like, as a barrier layer thereunder. However, the present inven-
tion is not limited thereto.

[0095] A certain second protective layer 115e is formed on
the array substrate 110 with the data line, the second source
electrode 122, and the second drain electrode 123 formed
thereon.

[0096] Here, a third contact hole exposing a portion of the
second drain electrode 123 is formed in the second protective
layer 115e of the pixel part, and a fourth contact hole and a
fifth contact hole exposing portions of the second data pad
line 117p and the second gate pad line 116p, respectively, may
be formed in the second protective layer 115e, the first pro-
tective layer 1154, and the interlayer insulating layer 1155 of
the pad part.

[0097] A pixel electrode 118, a data pad electrode 127p,
and a gate pad electrode 126p are formed on the second
protective layer 115¢. The pixel electrode 118, the data pad
electrode 127p, and the gate pad electrode 126p may be made
of a transparent conductive material such as indium tin oxide
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(ITO), indium zinc oxide (IZO), or the like, or a reflective
conductive material such as aluminum, silver, or an alloy
thereof, or the like.

[0098] Here, the pixel electrode 118 as a positive electrode
is electrically connected to the second drain electrode 123
through the third contact hole, and the data pad electrode
127p and the gate pad electrode 126p are electrically con-
nected to the second data pad line 117p and the second gate
pad line 116p through the fourth contact hole and the fifth
contact hole, respectively.

[0099] Although not shown, a partition is formed on the
array substrate with the pixel electrode 118 formed thereon.
Here, the partition may surround the edges of the pixel elec-
trode 118, like a bank, to define an opening, and is made of an
organic insulating material or an inorganic insulating mate-
rial. The partition may be made of a photosentizer including
black pigment, and in this case, the partition serves as a light
blocking member.

[0100] A white organic light emitting layer is formed onthe
array substrate 110 with the partition formed thereon.
[0101] Here, the organic light emitting layer may have a
multi-layer structure including an auxiliary layer for enhanc-
ing luminous efficiency of the light emitting layer, in addition
to the light emitting layer that emits light. The auxiliary layer
includes an electron transport layer and a hole transport layer
for balancing electrons and holes and an electron injection
layer and a hole injection layer for strengthening injection of
electrons and holes, and the like.

[0102] A common electrode as a negative electrode is
formed on the inorganic light emitting layer. Here, the com-
mon electrode receives a common voltage and may be made
of a reflective conductive material including calcium (Ca),
barium (Ba), magnesium (Mg), aluminum (Al), silver (Ag),
and the like, or a transparent conductive material such as ITO,
170, or the like.

[0103] Inthe W-OLED display device according to the first
embodiment of the present invention configured as described
above, the second source electrode 122 and the second drain
electrode 123 connected to the gate electrode 121 connected
to the gate line 116 and the data line form a switching TFT
together with the active layer 124. Although not shown, a
driving gate electrode connected to the second electrode 123,
the driving source electrode connected to a driving voltage
line, and the driving drain electrode connected to the pixel
electrode 118 constitute a driving TFT together with the driv-
ing active layer.

[0104] Also, the pixel electrode 118, the organic light emit-
ting layer, and the common electrode may form an organic
light emitting diode, and a storage electrode and the driving
voltage line that overlap with each other constitute a storage
capacitor.

[0105] As described above, in the W-OLED display device
according to the first embodiment of the present invention, the
active layer 124 is formed above the gate electrode 121 and
the second source electrode 122 is formed to completely
cover the channel region of the active layer 124, thereby
blocking light introduced from upper and lower sides of the
active layer 124. As a result, reliability of the oxide TFT can
be improved.

[0106] Also, in the W-OLED display device according to
the first embodiment of the present invention, since an etch
stopper is deleted while forming the active layer 124 by using
an oxide semiconductor, the process is simplified, and since
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the overcoat layer 115¢ is formed in the interlayer superpo-
sition portion to form a gap, parasitic capacitance can be
minimized.

[0107] In this case, a high temperature heat treatment is
performed in advance during a first masking process to
improve reliability of the oxide semiconductor, and copper is
applied as a gate wiring during a second masking process to
obtain an effect of being applied to a large ultra definition
(UD) display device, or the like.

[0108] Also, since the etch stopper is deleted and there is no
need to additionally apply a mask for a gate contact for
connecting the gate electrode of the driving TFT and the
second drain electrode 123 of the switching TFT), the process
is simplified. This will be described in detail through a
method for fabricating a W-OLED display device according
to the first embodiment of the present invention.

[0109] FIGS. SA to 5H are cross-sectional views sequen-
tially illustrating a method for fabricating the OLED display
device according to the first embodiment of the present inven-
tion illustrated in FIG. 4, in which a method for fabricating an
array substrate with respect to a single pixel including a pixel
part, a data pad part, and a gate pad part is illustrated for the
description purpose.

[0110] As illustrated in FIG. 5A, the first conductive layer
130, the gate insulating layer 1154, and the active layer 124
are formed on the array substrate 110 made of an insulating
material such as transparent glass, plastic, or the like.

[0111] Here, an oxide semiconductor is applied to the TFT
according to an embodiment of the present invention is avail-
able for a low temperature deposition (or low temperature
evaporation), so a substrate applicable to a low temperature
process, such as a plastic substrate, soda lime glass, or the
like, can be used. Also, since the oxide semiconductor exhib-
its amorphous characteristics, a substrate for a large display
may be used.

[0112] The first conductive layer 130, the gate insulating
layer 1154, and the active layer 124 are formed by depositing
the first conductive layer 130, an insulating layer, and an
oxide semiconductor on the entire surface of the array sub-
strate 110 and selectively patterning them through a photoli-
thography process (a first masking process).

[0113] In this case, the first masking process may be per-
formed by using a half-tone mask or a slit mask (mentioning
of the half-tone mask will also include the slit mask, herein-
after), and this will be described in detail with reference to the
accompanying drawings.

[0114] FIGS. 6A to 6F are cross-sectional views specifi-
cally illustrating a first masking process cording to the first
embodiment of the present invention illustrated in FIG. 5A.
[0115] As illustrated in FIG. 6A, the first conductive layer
130, the insulating layer 115, and the semiconductor thin film
120 are deposited sequentially on the array substrate 110
made of an insulating material such as transparent glass,
plastic, or the like.

[0116] Here, the first conductive layer 130 may be made of
a low-resistance opaque conductive material such as molyb-
denum (Mo), a molybdenum alloy such as molybdenum-
titanium (MoT1), chromium (Cr), tantalum (Ta), or titanium
(Ti). However, the first conductive layer 130 may have a
multi-layer structure including two conductive layers having
different physical qualities.

[0117] Here, the insulating layer 115 may be formed as an
inorganic insulating layer such as a silicon nitride layer or a
silicon oxide layer, or a high dielectric oxide layer such as
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hafnium (Hf) oxide or aluminum oxide and may be formed by
using chemical vapor deposition (CVD), plasma enhanced
chemical vapor deposition (PECVD), or the like.

[0118] An oxide semiconductor including amorphous zinc
oxide semiconductor may be used as the semiconductor thin
film 120.

[0119] Here, the amorphous zinc oxide semiconductor, in
particular, a-IGZ0 semiconductor may be formed according
to a sputtering method by using a composite target of a gal-
lium oxide (Ga,0;), an indium oxide (In,05), and a zinc
oxide (Zn0O), and besides, a chemical deposition method such
as CVD or atomic layer deposition (ALD), or the like, may
also be used.

[0120] As described above, the oxide TFT employing the
oxide semiconductor as an active layer has high mobility and
can be fabricated at a low temperature, so it may be used ina
transparent electronic circuit.

[0121] Also, unlike the existing amorphous silicon TFT, the
oxide TFT is fabricated to have a structure without an n+
layer, simplifying the process.

[0122] Inthe oxide TFT according to the first embodiment
of the present invention, for example, since the active layer is
formed by using an amorphous zinc oxide semiconductor,
high mobility and constant current test conditions are satis-
fied, and since uniform characteristics are secured, the oxide
TFT can be applied to a large display. In particular, in the
oxide TFT according to the first embodiment of the present
invention, the active layer may be formed with a-IGZO semi-
conductor containing heavy metal such as indium and gallium
in ZnO.

[0123] After the semiconductor thin film 120 formed of
a-IGZ0 semiconductor is deposited, a heat treatment is per-
formed thereon at a temperature of 400° C. or higher in order
to improve reliability of the oxide semiconductor.

[0124] Next, as illustrated in FIG. 6B, a photosensitive
layer 160 made of a photosensitive material such as photore-
sist is formed on the entire surface of the array substrate 110
with the semiconductor thin film 120 deposited thereon, light
is selectively irradiated to the photosensitive layer 160
through a half-tone mask 170 according to the first embodi-
ment of the present invention.

[0125] Here, the half-tone mask 170 includes a first trans-
mission region [ allowing irradiated light to be entirely trans-
mitted therethrough, a second transmission region I1 allowing
only a portion of light to be transmitted therethrough and
blocking a portion thereof, and a blocking region 111 blocking
entire irradiated light, and here, only light which has trans-
mitted through the half-tone mask 170 may be irradiated to
the photosensitive film 160.

[0126] Subsequently. when the photosensitive film 160
which has been exposed through the half-tone mask 180 is
developed, as shown in FIG. 6C, first and second photosen-
sitive film patterns 160a and 1605 having a certain thickness
remain at regions where light was entirely blocked or partially
blocked through the blocking region (I1I) and the second
transmission region (II), and the photosensitive film at the
transmission region (I) through which light was entirely
transmitted has been completely removed to expose the sur-
face of the third conductive film 130.

[0127] At this time, the first photosensitive film pattern
160a formed at the blocking region III is thicker than the
second photosensitive film pattern 1605 formed through the
second transmission region II. In addition, the photosensitive
film at the region in which the light had entirely transmitted
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through the first transmission region I was completely
removed. This is because positive photoresist was used, but
without being limited thereto, negative photoresist may also
be used in an embodiment of the present invention.

[0128] Subsequently, as shown in FIG. 6D, portions of the
underlying insulating layer and the semiconductor thin film
are selectively removed by using the first and second photo-
sensitive film patterns 160a and 1605 as masks to form a
semiconductor thin film pattern 120' formed of the oxide
semiconductor in a state in which the gate insulating layer
115a is interposed on the first conductive layer 130. At this
time, the gate insulating layer 1154 formed of the insulating
layer is patterned to have the substantially same shape as that
of the semiconductor thin film pattern 120",

[0129] Thereafter, an ashing process is performed to
remove portions of the first to fourth and second photosensi-
tive film patterns 160a and 1605. Then, as shown in FIG. 6E,
the second photosensitive film pattern at the second transmis-
sion region II is completely removed.

[0130] In this case, the first photosensitive film pattern
remains as a third photosensitive film pattern 160" with a
thickness obtained by removing the thickness of the second
photosensitive film pattern only on the region corresponding
to the blocking region (II1).

[0131] Thereafter, as illustrated in FIG. 6F, when a portion
of the underlying semiconductor thin film is selectively
removed by using the third photosensitive film pattern 1604’
as a mask, the active layer 124 formed of the semiconductor
thin film is formed on the gate insulating layer 115a.

[0132] Next, as illustrated in FIG. 5B, after a second con-
ductive layer is deposited on the entire surface of the array
substrate 110 with the active layer 124 formed thereon and
selectively patterned through a photolithography process (a
second masking process) to form the first source and drain
electrodes 122' and 123" formed of the second conductive
layer on certain regions, i.e., the source and drain regions, of
the active layer 124.

[0133] Also, the second conductive layer is selectively pat-
terned through the second masking process to form the sec-
ond data pad line 117p and the second gate pad line 116p
formed of the second conductive layer in the pad part of the
array substrate 110.

[0134] As described above, the second conductive layer
may have a tri-layer structure in which MoTi, or the like, is
applied as upper and lower barrier layers of a low-resistance
conductive material such as copper (Cu), or the like, as amain
wiring. However, the present invention is not limited thereto.
[0135] Here, the first conductive layer is also selectively
patterned through the second masking process, and accord-
ingly, the gate line 116 including the gate electrode 121
formed of'the first conductive layer is formed in the pixel part
of the array substrate 110 and the first data pad line 117p' and
the first gate pad line 1165 formed of the first conductive
layer are formed in the pad part of the array substrate 110.
[0136] The gate line 116 transfers a gate signal and extends
in a horizontal direction. In this case, for a connection with a
different layer or an external driving circuit (not shown), the
gate line 116 is connected to the first gate pad line 116p', and
the gate electrode 121 forms a portion of the gate line 116.
When a gate driving circuit generating a gate signal is inte-
grated on the array substrate 110, the gate line 116 may extend
to be directly connected to the gate driving circuit.

[0137] Here, the active layer 124 is positioned on the gate
electrode 121 such that a lower portion thereof is completely
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covered by the gate electrode 121. The second data pad line
117p and the second gate pad line 116p are positioned on the
first data pad line 117p' and the first gate pad line 116p',
respectively.

[0138] In this manner, in an embodiment of the present
invention, a high temperature thermal treatment is performed
on the active layer 124 in advance during the first masking
process to improve reliability of the oxide TFT, and since the
gate wiring (i.e., the second data pad line 117p and the second
gate pad line 116p) is made of copper during the second
masking process, the oxide TFT can be applied to a large
ultra-definition display device, or the like.

[0139] Next, as illustrated in FIG. 5C, the interlayer insu-
lating layer 11556 formed of a silicon nitride layer, a silicon
oxide layer, or the like, is formed on the first source electrode
122', the first drain electrode 123, the second data pad line
117p, and the second gate pad line 116p.

[0140] Also, red, green, and blue color filters 117 are
formed on the interlayer insulating layer 1154 of the pixel
region in which an image is displayed through a photolithog-
raphy process three times (third masking process to fifth
masking process).

[0141] Thereafter, as illustrated in FIG. 8D, the overcoat
layer 115¢ made of photoacryl, or the like, is formed to cover
the pixel region in which the color filters 117 are formed and
the TFT region through a photolithography process (a sixth
masking process).

[0142] And then, as illustrated in FIG. 5E, the first protec-
tive layer 115d formed of a silicon nitride layer, a silicon
oxide layer, or the like, is formed on the entire surface of the
array substrate 110 with the overcoat layer 115¢ formed
thereon.

[0143] Thereafter, the first protective layer 1154 is selec-
tively patterned through a photolithography process (a sev-
enth masking process) to form the first contact hole 140 and
the second contact hole 1405 exposing the first source elec-
trode 122" and the first drain electrode 123, respectively.

[0144] Thereafter, as illustrated in FI1G. 5F, a third conduc-
tive layer is deposited on the first protective layer 1154 and
selectively patterned through a photolithography process (an
eighth masking process) to form a data line (not shown)
formed of the third conductive layer in the pixel part of the
array substrate 110 and form the second source electrode 122
and the second drain electrode 123 electrically connected to
the first source electrode 122" and the first drain electrode 123'
through the first contact hole 1404 and the second contact
hole 14054, respectively.

[0145] Here, since the second source electrode 122 is
formed to extend to completely cover the channel region of
the active layer 124 from above, it blocks light introduced
from upper and lower sides of the active layer 124 together
with the lower gate electrode 121, thereby improving reliabil-
ity of the oxide TFT.

[0146] As described above, the data line transfers a data
signal and extends in the vertical direction to cross the gate
line 116. Here, the data line includes an end portion (not
shown) having a large area for a connection between the
second source electrode 122 extending toward the gate elec-
trode 121 and a different layer or an external driving circuit
(not shown). When a data driving circuit generating a data
signal is integrated on the array substrate 110, the data line
may extend to be directly connected with the data driving
circuit.
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[0147] At this time, the third conductive layer may be
formed to have a dual-layer structure in which MoTi, or the
like, is applied as a lower barrier layer of a low-resistance
conductive material such as copper (Cu), or the like, as amain
wiring. However, the present invention is not limited thereto.
[0148] Next, as illustrated in FIG. 5G, a certain second
protective layer 115¢ is formed on the array substrate 110
with the data line, the second source electrode 122, and the
second drain electrode 123 formed thereon.

[0149] Thereafter, the second protective layer 115e1s selec-
tively patterned through a photolithography process (a ninth
masking process) to form a third contact hole 140¢ exposing
a portion of the second drain electrode 123 in the pixel part,
and the second protective layer 115e, the first protective layer
1154, and the interlayer insulating layer 1155 are selectively
patterned to form the fourth contact hole 1404 and the fifth
contact hole 140e exposing portions of the second data pad
line 117p and the second gate pad line 116p in the pad part of
the array substrate 110.

[0150] Next, as illustrated in FIG. 5H, a fourth conductive
layer is deposited on the entire surface of the array substrate
with the second protective layer 115¢ formed thereon, and
selectively patterned through a photolithography process (a
tenth masking process) to form the pixel electrode 118
formed of the fourth conductive layer.

[0151] At this time, the fourth conductive layer may be
made of a transparent conductive material such as ITO, IZ0,
or the like, or a reflective conductive material such as alumi-
num, silver, or an alloy thereof, or the like.

[0152] Here, the pixel electrode 118 as an anode is electri-
cally connected to the second drain electrode 123 through the
third contact hole 140¢, and the data pad electrode 127p and
the gate pad electrode 126p are electrically connected to the
second data pad line 117p and the second gate pad line 116p
through the fourth contact hole 1404 and the fifth contact hole
140e, respectively.

[0153] Also, although not shown, a partition is formed on
the array substrate 110 with the pixel electrode 118 formed
thereon. Here, the partition surrounds the edges of the pixel
electrode 118 to define an opening, and is made of an organic
insulating material or an inorganic insulating material. Also,
the partition may be made of a photosensitizer including
black pigment, and in this case, the partition serves as a light
blocking member.

[0154] A white organic light emitting layer is formed on the
array substrate 110 with the partition formed thereon.

[0155] Here, the organic light emitting layer may have a
multi-layer structure including an auxiliary layer for improv-
ing luminous efficiency of the light emitting layer, in addition
to the light emitting layer. The auxiliary layer includes an
electron transport layer and a hole transport layer for balanc-
ing electrons and holes and an electron injection layer and a
hole injection layer for strengthening injection of electrons
and holes, and the like.

[0156] A common electrode as a negative electrode is
formed on the inorganic light emitting layer. Here, the com-
mon electrode receives a common voltage and may be made
of a reflective conductive material including calcium (Ca),
barium (Ba), magnesium (Mg), aluminum (Al), silver (Ag),
and the like, or a transparent conductive material such as ITO,
170, or the like.

[0157] Inthe case of the present invention, since the second
source electrode 122 is formed to extend to completely cover
the channel region of the active layer 124 from above, it can
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block light introduced from upper and lower sides of the
active layer 124 together with the lower gate electrode 121,
thus improving reliability of the oxide TFT. Also, the second
source electrode 122 serves to prevent moisture (H,O) or
hydrogen (H,) from being introduced into the active layer 124
from the outside.

[0158] Meanwhile, the data pad line may be formed of the
third conductive layer constituting the data wiring (i.e., the
second source electrode, the second drain electrode, and the
data line).

[0159] Also, since the color filters are formed to extend to
the TFT region, an overcoat layer may be eliminated, and this
will be described in detail through a second embodiment of
the present invention.

[0160] FIG. 7is a cross-sectional view schematically illus-
trating a structure of an OLED display device according to a
second embodiment of the present invention, in which a white
organic light emitting diode (W-OLED) display device hav-
ing a color filter on TFT (COT) structure in which color filters
are formed on a lower array substrate is illustrated as an
example.

[0161] Here, a single pixel including a pixel part, a data pad
part, and a gate pad part is illustrated in the drawing, and N
number of gate lines and M number of data lines cross to form
MxN number of pixels in an actual OLED device, but for the
description purpose, a single pixel is illustrated in the draw-
ings.

[0162] As illustrated, in the W-OLED display device
according to the second embodiment of the present invention,
a gate line 216 including a gate electrode 221, a first data pad
line 217p', and a first gate pad line 216p' are formed on an
array substrate 210 made of an insulating material such as
transparent glass, plastic, or the like.

[0163] As described above, the gate line 216 extends in a
horizontal direction and transfers a gate signal. Here, the gate
line 216 is connected to the first gate pad line 216p' for a
connection to a different layer or an external driving circuit
(not shown), and the gate electrode 221 may form a portion of
the gate line 216. When a gate driving circuit generating a gate
signal is integrated on the array substrate 210, the gate line
216 may extend to be directly connected to the gate driving
circuit.

[0164] A gate insulating layer 215a¢ formed of a silicon
nitride layer SiNx, a silicon oxide layer SiO,, or the like, is
formed on the gate line 216 including the gate electrode 221
and the predetermined first gate pad line 216p".

[0165] An active layer 224 formed of an oxide semicon-
ductor is formed on the gate insulating layer 2154, and in this
case, the active layer 224 is positioned on the gate electrode
221 such thata lower portion thereofis completely covered by
the gate electrode 221.

[0166] Here, like the first embodiment of the present inven-
tion as described above, in the second embodiment of the
present invention, for example, the active layer 224 is formed
of the oxide semiconductor, but the present invention is not
limited thereto and the active layer 224 may be formed of
hydrogenated amorphous silicon or polycrystalline silicon.
[0167] Also, the oxide TFT employing the oxide semicon-
ductor as the active layer 224 has high mobility and can be
fabricated at a low temperature, thus advantageously being
used in a transparent electronic circuit.

[0168] Also, unlike the existing amorphous silicon TFT, the
oxide TFT is fabricated to have a structure without an n+
layer, advantageously simplifying the process.
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[0169] For example, in the oxide TFT according to the
second embodiment of the present invention, since the active
layer 224 is formed by using a ZnO semiconductor, high
mobility and constant current test conditions are satisfied and
uniform characteristics are secured to be applicable to a large
display.

[0170] In particular, in the oxide TFT according to the
second embodiment of the present invention, the active layer
is formed of an a-IGZO containing heavy metal such as
indium (In) and gallium (Ga) in the ZnO.

[0171] A first source electrode 222' and a first drain elec-
trode 223" are formed on a source region and a drain region of
the active layer 224, respectively, and a second data pad line
217p and a second gate pad line 216p are formed on the first
data pad line 217p' and the first gate pad line 216p', respec-
tively.

[0172] Here, the first source electrode 222", the first drain
electrode 223", the second data pad line 217p, and the second
gate pad line 216p may use a low-resistance conductive mate-
rial such as copper (Cu), or the like, as a main wiring, and in
this case, they may be formed to have a tri-layer structure
employing a molybdenum-titanium (MoTi), or the like, as a
barrier layer to upper and lower portions thereof However, the
present invention is not limited thereto.

[0173] An interlayer insulating layer 2155 formed of a sili-
connitridelayer, a silicon oxide layer, or the like, is formed on
the first source electrode 222, the first drain electrode 223,
the second data pad line 217p, and the second gate pad line
216p.

[0174] Here, unlike the first embodiment of the present
invention, in the W-OLED display device according to the
second embodiment of the present invention, red, green, and
blue color filters 217 are formed to cover the TFT region as
well as the pixel region in which an image is displayed.
[0175] A first protective layer 215¢ formed of a silicon
nitride layer, a silicon oxide layer, or the like, is formed on the
entire surface of the array substrate 210 on which the color
filter 217 is formed.

[0176] In this case, certain regions of the first protective
layer 215¢ are removed to form a first contact hole and a
second contact hole exposing portions of the first source
electrode 222" and the first drain electrode 223",

[0177] A data line (not shown) is formed on the first pro-
tective layer 215¢, and a second source electrode 222 and a
second drain electrode 223 electrically connected to the first
source electrode 222" and the first drain electrode 223'
through the first contact hole and the second contact hole,
respectively, are formed on the first protective layer 215¢.

[0178] Here, the second source electrode 222 is formed to
extend to completely cover a channel region of the active
layer 224 from above, blocking light introduced from upper
and lower portions of the active layer 224 together with the
lower gate electrode 221, to improve reliability of the oxide
TFT.

[0179] The data line transfers a data signal and extends in a
vertical direction to cross the gate line 216. Here, the data line
includes an end portion (not shown) having a large area for a
connection between the second source electrode 222 extend-
ing toward the gate electrode 221 and a different layer or an
external driving circuit (not shown). When a data driving
circuit generating a data signal is integrated on the array
substrate 210, the data line may extend to be directly con-
nected to the data driving circuit.
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[0180] Here, the dataline, the second source electrode 222,
and the second drain electrode 223 may use a low-resistance
conductive material such as copper (Cu), or the like, as a main
wiring, and in this case, the data line, the second source
electrode 222, and the second drain electrode 223 may be
formed to have a dual-layer structure employing MoTi, or the
like, as a barrier layer thereunder. However, the present inven-
tion is not limited thereto.

[0181] A certain second protective layer 2154 is formed on
the array substrate 210 with the data line, the second source
electrode 222, and the second drain electrode 223 formed
thereon.

[0182] Here, a third contact hole exposing a portion of the
second drain electrode 223 is formed in the second protective
layer 2154 of the pixel part, and a fourth contact hole and a
fifth contact hole exposing portions of the second data pad
line 217p and the second gate padline 216p, respectively, may
be formed in the second protective layer 2154, the first pro-
tective layer 215¢, and the interlayer insulating layer 2155 of
the pad part.

[0183] A pixel electrode 218, a data pad electrode 227p,
and a gate pad electrode 226p are formed on the second
protective layer 215e. The pixel electrode 218, the data pad
electrode 227p, and the gate pad electrode 226p may be made
of a transparent conductive material such as indium tin oxide
(ITO), indium zinc oxide (IZO), or the like, or a reflective
conductive material such as aluminum, silver, or an alloy
thereof, or the like.

[0184] Here, the pixel electrode 218 as a positive electrode
is electrically connected to the second drain electrode 223
through the third contact hole, and the data pad electrode
22"7p and the gate pad electrode 226p are electrically con-
nected to the second data pad line 217p and the second gate
pad line 216p through the fourth contact hole and the fifth
contact hole, respectively.

[0185] Although not shown, a partition is formed on the
array substrate with the pixel electrode 218 formed thereon.
[0186] A white organic light emitting layer is formed onthe
array substrate 210 with the partition formed thereon.
[0187] A common electrode as a negative electrode is
formed on the inorganic light emitting layer. Here, the com-
mon electrode receives a common voltage and may be made
of a reflective conductive material including calcium (Ca),
barium (Ba), magnesium (Mg), aluminum (Al), silver (Ag),
and the like, or a transparent conductive material such as ITQO,
170, or the like.

[0188] In the W-OLED display device according to the
second embodiment of the present invention configured as
described above, the second source electrode 222 and the
second drain electrode 223 connected to the gate electrode
221 connected to the gate line 216 and the data line form a
switching TFT together with the active layer 224. Although
not shown, a driving gate electrode connected to the second
electrode 223, the driving source electrode connected to a
driving voltage line, and the driving drain electrode con-
nected to the pixel electrode 218 constitute a driving TFT
together with the driving active layer.

[0189] Also, the pixel electrode 218, the organic light emit-
ting layer, and the common electrode may form an organic
light emitting diode, and a storage electrode and the driving
voltage line that overlap with each other constitute a storage
capacitor.

[0190] As described above, in the W-OLED display device
according to the second embodiment of the present invention,
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the active layer 224 is formed above the gate electrode 221
and the second source electrode 222 is formed to completely
cover the channel region of the active layer 224, thereby
blocking light introduced from upper and lower sides of the
active layer 224. As a result, reliability of the oxide TFT can
be improved.

[0191] Also, in the W-OLED display device according to
the second embodiment of the present invention, since an etch
stopper is deleted while forming the active layer 224 by using
an oxide semiconductor, the process is simplified, and since
the overcoat layer, i.e., the first protective layer 215¢ is
formed in the interlayer superposition portion to form a gap,
parasitic capacitance can be minimized.

[0192] In this case, a high temperature heat treatment is
performed in advance during a first masking process to
improve reliability of the oxide semiconductor, and copper is
applied as a gate wiring during a second masking process to
obtain an effect of being applied to a large ultra definition
(UD) display device, or the like.

[0193] Also, since the etch stopper is deleted and there is no
need to additionally apply a mask for a gate contact for
connecting the gate electrode of the driving TFT and the
second drain electrode 223 of the switching TFT), the process
is simplified by omitting an overcoat layer. This will be
described in detail through a method for fabricating a
W-OLED display device according to the second embodi-
ment of the present invention.

[0194] FIGS. 8A to 8G are cross-sectional views sequen-
tially illustrating a method for fabricating the OLED display
device according to the second embodiment of the present
invention illustrated in FIG. 7, in which a method for fabri-
cating an array substrate with respect to a single pixel includ-
ing a pixel part, a data pad part, and a gate pad part is illus-
trated for the description purpose.

[0195] As illustrated in FIG. 8A, the first conductive layer
230, the gate insulating layer 215a, and the active layer 224
are formed on the array substrate 210 made of an insulating
material such as transparent glass, plastic, or the like.

[0196] Here, an oxide semiconductor is applied to the TFT
according to an embodiment of the present invention is avail-
able for a low temperature deposition (or low temperature
evaporation), so a substrate applicable to a low temperature
process, such as a plastic substrate, soda lime glass, or the
like, can be used. Also, since the oxide semiconductor exhib-
its amorphous characteristics, a substrate for a large display
may be used.

[0197] The first conductive layer 230, the gate insulating
layer 2154, and the active layer 224 are formed by depositing
the first conductive layer 230, an insulating layer. and an
oxide semiconductor on the entire surface of the array sub-
strate 210 and selectively patterning them through a photoli-
thography process (a first masking process).

[0198] In this case, the first masking process may be per-
formed by using a half-tone mask in the same manner as that
of the first embodiment described above.

[0199] Here, the first conductive layer 230 may be made of
a low-resistance opaque conductive material such as molyb-
denum (Mo), a molybdenum alloy such as molybdenum-
titanium (MoT1), chromium (Cr), tantalum (Ta), or titanium
(Ti). However, the first conductive layer 230 may have a
multi-layer structure including two conductive layers having
different physical qualities.

[0200] Here, the insulating layer 215 may be formed as an
inorganic insulating layer such as a silicon nitride layer or a
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silicon oxide layer, or a high dielectric oxide layer such as
hafnium (Hf) oxide or aluminum oxide.

[0201] An oxide semiconductor including ZnO semicon-
ductor may be used as the semiconductor thin film 220.
[0202] In the oxide TFT according to the second embodi-
ment of the present invention, for example, since the active
layer 1s formed by using ZnQ semiconductor, high mobility
and constant current test conditions are satisfied, and since
uniform characteristics are secured, the oxide TFT can be
applied to a large display. In particular, in the oxide TFT
according to the second embodiment of the present invention,
the active layer may be formed with a-IGZO semiconductor
containing heavy metal such as indium and gallium in ZnO.
[0203] After the semiconductor thin film 220 formed of
a-IGZ0 semiconductor is deposited, a heat treatment is per-
formed thereon at a temperature of 400° C. or higher in order
to improve reliability of the oxide semiconductor.

[0204] Next, as illustrated in FIG. 8B, after a second con-
ductive layer is deposited on the entire surface of the array
substrate 210 with the active layer 224 formed thereon and
selectively patterned through a photolithography process (a
second masking process) to form the first source and drain
electrodes 222" and 223" formed of the second conductive
layer on certain regions, i.e., the source and drain regions, of
the active layer 224.

[0205] Also, the second conductive layer is selectively pat-
terned through the second masking process to form the sec-
ond data pad line 217p and the second gate pad line 216p
formed of the second conductive layer in the pad part of the
array substrate 210.

[0206] As described above, the second conductive layer
may have a tri-layer structure in which MoTj, or the like, is
applied as upper and lower barrier layers of a low-resistance
conductive material such as copper (Cu), or the like, as a main
wiring. However, the present invention is not limited thereto.
[0207] Here, the first conductive layer is also selectively
patterned through the second masking process, and accord-
ingly, the gate line 216 including the gate electrode 221
formed of the first conductive layer is formed in the pixel part
of the array substrate 210 and the first data pad line 217p' and
the first gate pad line 216p' formed of the first conductive
layer are formed in the pad part of the array substrate 210.
[0208] Asdescribed above, the gate line 216 transfers a gate
signal and extends in a horizontal direction. In this case, fora
connection with a different layer or an external driving circuit
(not shown), the gate line 216 is connected to the first gate pad
line 216p', and the gate electrode 221 forms a portion of the
gate line 216. When a gate driving circuit generating a gate
signal is integrated on the array substrate 210, the gate line
216 may extend to be directly connected to the gate driving
circuit.

[0209] Here, the active layer 224 is positioned on the gate
electrode 221 such that a lower portion thereof is completely
covered by the gate electrode 221. The second data pad line
217p and the second gate pad line 216p are positioned on the
first data pad line 217p' and the first gate pad line 216p',
respectively.

[0210] In this manner, in an embodiment of the present
invention, a high temperature thermal treatment is performed
on the active layer 224 in advance during the first masking
process to improve reliability of the oxide TFT, and since the
gate wiring (i.e., the second data pad line 217p and the second
gate pad line 216p) is made of copper during the second
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masking process, the oxide TFT can be applied to a large
ultra-definition display device, or the like.

[0211] Next, as illustrated in FIG. 8C, the interlayer insu-
lating layer 2156 formed of a silicon nitride layer, a silicon
oxide layer, or the like, is formed on the first source electrode
222, the first drain electrode 223', the second data pad line
217p, and the second gate pad line 216p.

[0212] Also, red, green, and blue color filters 217 are
formed on the interlayer insulating layer 2155 of the pixel
region in which an image is displayed through a photolithog-
raphy process three times (third masking process to fifth
masking process).

[0213] As illustrated in FIG. 8D, the first protective layer
215¢ formed of a silicon nitride layer, a silicon oxide layer, or
the like, is formed on the entire surface of the array substrate
210 with the color filters 217 formed thereon.

[0214] Thereafter, the first protective layer 215¢ is selec-
tively patterned through a photolithography process (a sixth
masking process) to form the first contact hole 2404 and the
second contact hole 2405 exposing the first source electrode
222" and the first drain electrode 223, respectively.

[0215] Thereafter, as illustrated in FIG. 8E, a third conduc-
tive layer is deposited on the first protective layer 215¢ and
selectively patterned through a photolithography process (a
seventh masking process) to form a data line (not shown)
formed of the third conductive layer in the pixel part of the
array substrate 210 and form the second source electrode 222
and the second drain electrode 223 electrically connected to
the first source electrode 222" and the first drain electrode 223"
through the first contact hole 240a and the second contact
hole 2405, respectively.

[0216] Here, since the second source electrode 222 is
formed to extend to completely cover the channel region of
the active layer 224 from above, it blocks light introduced
from upper and lower sides of the active layer 224 together
with the lower gate electrode 221, thereby improving reliabil-
ity of the oxide TFT.

[0217] As described above, the data line transfers a data
signal and extends in the vertical direction to cross the gate
line 216. Here, the data line includes an end portion (not
shown) having a large area for a connection between the
second source electrode 222 extending toward the gate elec-
trode 221 and a different layer or an external driving circuit
(not shown). When a data driving circuit generating a data
signal is integrated on the array substrate 210, the data line
may extend to be directly connected with the data driving
circuit.

[0218] At this time, the third conductive layer may be
formed to have a dual-layer structure in which MoTi, or the
like, is applied as a lower barrier layer of a low-resistance
conductive material such as copper (Cu), or the like, as a main
wiring. However, the present invention is not limited thereto.
[0219] Next, as illustrated in FIG. 8F, a certain second
protective layer 215¢ is formed on the array substrate 210
with the data line, the second source electrode 222, and the
second drain electrode 223 formed thereon.

[0220] Thereafter, the second protective layer 215d is
selectively patterned through a photolithography process (a
ninth masking process) to form a third contact hole 240¢
exposing a portion of the second drain electrode 223 in the
pixel part, and the second protective layer 2154, the first
protective layer 215¢, and the interlayer insulating layer 21556
are selectively patterned to form the fourth contact hole 2404
and the fifth contact hole 240e¢ exposing portions of the sec-
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ond data pad line 217p and the second gate pad line 216p in
the pad part of the array substrate 210.

[0221] Next, as illustrated in FIG. 8G, a fourth conductive
layer is deposited on the entire surface of the array substrate
with the second protective layer 2154 formed thereon, and
selectively patterned through a photolithography process (a
tenth masking process) to form the pixel electrode 218
formed of the fourth conductive layer.

[0222] At this time, the fourth conductive layer may be
made of a transparent conductive material such as ITO, 170,
or the like, or a reflective conductive material such as alumi-
num, silver, or an alloy thereof, or the like.

[0223] Here, the pixel electrode 218 as an anode is electri-
cally connected to the second drain electrode 223 through the
third contact hole 240¢, and the data pad electrode 227p and
the gate pad electrode 226p are electrically connected to the
second data pad line 217p and the second gate pad line 216p
through the fourth contact hole 2404 and the fifth contact hole
240e, respectively.

[0224] Also, although not shown, a partition is formed on
the array substrate 210 with the pixel electrode 218 formed
thereon.

[0225] A white organic light emitting layer is formed onthe
array substrate 210 with the partition formed thereon.
[0226] A common electrode as a negative electrode is
formed on the inorganic light emitting layer. Here, the com-
mon electrode receives a common voltage and may be made
of a reflective conductive material including calcium (Ca),
barium (Ba), magnesium (Mg), aluminum (Al), silver (Ag),
and the like, or a transparent conductive material such as ITO,
170, or the like.

[0227] Inthe case of the present invention, since the second
source electrode 222 is formed to extend to completely cover
the channel region of the active layer 224 from above, it can
block light introduced from upper and lower sides of the
active layer 224 together with the lower gate electrode 221,
thus improving reliability of the oxide TFT. Also, the second
source electrode 222 serves to prevent moisture (H,O) or
hydrogen (H,) from being introduced into the active layer 224
from the outside.

[0228] Meanwhile, as mentioned above, the data pad line
may be formed of the third conductive layer constituting the
data wiring (i.e., the second source electrode, the second
drain electrode, and the data line), and this will be described
in detail through a third embodiment of the present invention.
[0229] FIG. 9is a cross-sectional view schematically illus-
trating a structure of an OLED display device according to a
third embodiment of the present invention, in which a white
organic light emitting diode (W-OLED) display device hav-
ing a color filter on TFT (COT) structure in which color filters
are formed on a lower array substrate is illustrated as an
example.

[0230] Here, a single pixel including a pixel part, a data pad
part, and a gate pad part is illustrated in the drawing, and N
number of gate lines and M number of data lines cross to form
MxN number of pixels in an actual OLED device, but for the
description purpose, a single pixel is illustrated in the draw-
ings.

[0231] As illustrated, in the W-OLED display device
according to the third embodiment of the present invention, a
gate line 316 including a gate electrode 321, and a first gate
pad line 316p' are formed on an array substrate 310 made of
an insulating material such as transparent glass, plastic, or the
like.
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[0232] A gate insulating layer 315a formed of a silicon
nitride layer SiNx, a silicon oxide layer SiO,, or the like, is
formed on the gate line 316 including the gate electrode 321
and the predetermined first gate pad line 316p’.

[0233] An active layer 324 formed of an oxide semicon-
ductor is formed on the gate insulating layer 3154, and in this
case, the active layer 324 is positioned on the gate electrode
321 such thata lower portion thereofis completely covered by
the gate electrode 321.

[0234] Here, like the first and second embodiments of the
present invention as described above, in the third embodiment
of the present invention, for example, the active layer 324 is
formed of the oxide semiconductor, but the present invention
is not limited thereto and the active layer 324 may be formed
ofhydrogenated amorphous silicon or polycrystalline silicon.
[0235] Forexample, in the oxide TFT according to the third
embodiment of the present invention, since the active layer
324 is formed by using an (ZnO) semiconductor, high mobil-
ity and constant current test conditions are satisfied and uni-
form characteristics are secured to be applicable to a large
display.

[0236] Inparticular, in the oxide TFT according to the third
embodiment of the present invention, the active layer is
formed of an a-IGZO containing heavy metal such as indium
(In) and gallium (Ga) in the ZnO.

[0237] A first source electrode 322' and a first drain elec-
trode 323" are formed on a source region and a drain region of
the active layer 324, respectively, and a second gate pad line
316p is formed on the first gate pad line 316p".

[0238] Here, the first source electrode 322", the first drain
electrode 323", and the second gate pad line 316p may use a
low-resistance conductive material such as copper (Cu), or
the like, as a main wiring, and in this case, they may be formed
to have a tri-layer structure employing a molybdenum-tita-
nium (Mo'Ti), or the like, as a barrier layer to upper and lower
portions thereof. However, the present invention is not limited
thereto.

[0239] An interlayer insulating layer 3155 formed of a sili-
connitridelayer, a silicon oxide layer, or the like, is formed on
the first source electrode 322, the first drain electrode 323,
and the second gate pad line 316p.

[0240] Here, unlike the first embodiment of the present
invention, in the W-OLED display device according to the
third embodiment of the present invention, red, green, and
blue color filters 317 are formed to cover the TFT region as
well as the pixel region in which an image is displayed.
[0241] A first protective layer 315¢ formed of a silicon
nitride layer, a silicon oxide layer, or the like, is formed on the
entire surface of the array substrate 310 on which the color
filter 317 is formed.

[0242] In this case, certain regions of the first protective
layer 315¢ are removed to form a first contact hole and a
second contact hole exposing portions of the first source
electrode 322' and the first drain electrode 323",

[0243] A data line (not shown) is formed on the first pro-
tective layer 315¢, and a second source electrode 322 and a
second drain electrode 323 electrically connected to the first
source electrode 322" and the first drain electrode 323'
through the first contact hole and the second contact hole,
respectively, are formed on the first protective layer 315¢.
Here, in the case of the third embodiment of the present
invention, unlike the first and second embodiments of the
present invention, the data pad line 317p formed of the drain
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wiring (i.e., the data line, the second source electrode 322,
and the second drain electrode 323) is formed in the data pad
part.

[0244] Here, the second source electrode 322 is formed to
extend to completely cover a channel region of the active
layer 324 from above, blocking light introduced from upper
and lower portions of the active layer 324 together with the
lower gate electrode 321, to improve reliability of the oxide
TFT.

[0245] Here, the data line, the second source and drain
electrodes 322 and 323, and the data pad line 317p may use a
low-resistance conductive material such as copper (Cu), or
the like, as a main wiring, and in this case, the data line, the
second source electrode 322, and the second drain electrode
323 may be formed to have a dual-layer structure employing
MoTi, or the like, as a barrier layer thereunder. However, the
present invention is not limited thereto.

[0246] A certain second protective layer 3154 is formed on
the array substrate 310 with the data line, the second source
and drain electrodes 322 and 323, and the data pad line 317p
formed thereon.

[0247] Here, a third contact hole exposing a portion of the
second drain electrode 323 is formed in the second protective
layer 3154 of the pixel part, and a fourth contact hole and a
fifth contact hole exposing portions of the second data pad
line 317p and the second gate padline 316p, respectively, may
be formed in the second protective layer 3154, the first pro-
tective layer 315¢, and the interlayer insulating layer 31556 of
the pad part.

[0248] A pixel electrode 318, a data pad electrode 327p,
and a gate pad electrode 326p are formed on the second
protective layer 315e. The pixel electrode 318, the data pad
electrode 327p, and the gate pad electrode 326p may be made
of a transparent conductive material such as indium tin oxide
(ITO), indium zinc oxide (IZO), or the like, or a reflective
conductive material such as aluminum, silver, or an alloy
thereof, or the like.

[0249] Here, the pixel electrode 318 as a positive electrode
1s electrically connected to the second drain electrode 323
through the third contact hole, and the data pad electrode
327p and the gate pad electrode 326p are electrically con-
nected to the second data pad line 317p and the second gate
pad line 316p through the fourth contact hole and the fifth
contact hole, respectively.

[0250] Although not shown, a partition is formed on the
array substrate 310 with the pixel electrode 318 formed
thereon.

[0251] A white organic light emitting layer is formed on the
array substrate 310 with the partition formed thereon.
[0252] A common electrode as a negative electrode is
formed on the inorganic light emitting layer. Here, the com-
mon electrode receives a common voltage and may be made
of a reflective conductive material including calcium (Ca),
barium (Ba), magnesium (Mg), aluminum (Al), silver (Ag),
and the like, or a transparent conductive material such as ITO,
170, or the like.

[0253] A method for fabricating a W-OLED display device
according to the third embodiment of the present invention
will be described in detail with reference to the accompanying
drawings.

[0254] FIGS.10Ato 10G are cross-sectional views sequen-
tially illustrating a method for fabricating the OLED display
device according to the third embodiment of the present
invention illustrated in FIG. 9, in which a method for fabri-
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cating an array substrate with respect to a single pixel includ-
ing a pixel part, a data pad part, and a gate pad part is illus-
trated for the description purpose.

[0255]  As illustrated in FIG. 10A, the first conductive layer
330, the gate insulating layer 3154, and the active layer 324
are formed on the array substrate 310 made of an insulating
material such as transparent glass, plastic, or the like.

[0256] Here, an oxide semiconductor is applied to the TFT
according to an embodiment of the present invention is avail-
able for a low temperature deposition (or low temperature
evaporation), so a substrate applicable to a low temperature
process, such as a plastic substrate, soda lime glass, or the
like, can be used. Also, since the oxide semiconductor exhib-
its amorphous characteristics, a substrate for a large display
may be used.

[0257] The first conductive layer 330, the gate insulating
layer 3154, and the active layer 324 are formed by depositing
the first conductive layer 330, an insulating layer, and an
oxide semiconductor on the entire surface of the array sub-
strate 310 and selectively patterning them through a photoli-
thography process (a first masking process).

[0258] In this case, the first masking process may be per-
formed by using a half-tone mask in the same manner as that
of the first embodiment described above.

[0259] Here, the first conductive layer 330 may be made of
a low-resistance opaque conductive material such as molyb-
denum (Mo), a molybdenum alloy such as molybdenum-
titanium (MoT1), chromium (Cr), tantalum (Ta), or titanium
(Ti). However, the first conductive layer 330 may have a
multi-layer structure including two conductive layers having
different physical qualities.

[0260] Here, the insulating layer 315 may be formed as an
inorganic insulating layer such as a silicon nitride layer or a
silicon oxide layer, or a high dielectric oxide layer such as
hafnium (Hf) oxide or aluminum oxide.

[0261] An oxide semiconductor including ZnO semicon-
ductor may be used as the semiconductor thin film 320.
[0262] Inthe oxide TFT according to the third embodiment
of the present invention, for example, since the active layer is
formed by using ZnO semiconductor, high mobility and con-
stant current test conditions are satisfied, and since uniform
characteristics are secured, the oxide TFT can be applied to a
large display. In particular, in the oxide TFT according to the
third embodiment of the present invention, the active layer
may be formed with a-IGZO semiconductor containing
heavy metal such as indium and gallium in ZnO.

[0263] After the semiconductor thin film 320 formed of
a-IGZO semiconductor is deposited, a heat treatment is pet-
formed thereon at a temperature of 400° C. or higher in order
to improve reliability of the oxide semiconductor.

[0264] Next, as illustrated in FIG. 10B, after a second con-
ductive layer is deposited on the entire surface of the array
substrate 310 with the active layer 324 formed thereon and
selectively patterned through a photolithography process (a
second masking process) to form the first source and drain
electrodes 322' and 323" formed of the second conductive
layer on certain regions, i.e., the source and drain regions, of
the active layer 324.

[0265] Also, the second conductive layer is selectively pat-
terned through the second masking process to form the sec-
ond gate pad line 316p formed of the second conductive layer
in the gate pad part of the array substrate 310.

[0266] As described above, the second conductive layer
may have a tri-layer structure in which MoTi, or the like, is
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applied as upper and lower barrier layers of a low-resistance
conductive material such as copper (Cu), or the like, as a main
wiring. However, the present invention is not limited thereto.
[0267] Here, the first conductive layer is also selectively
patterned through the second masking process, and accord-
ingly, the gate line 316 including the gate electrode 321
formed of the first conductive layer is formed in the pixel part
of the array substrate 310 and the first gate pad line 316y
formed of the first conductive layer is formed in the gate pad
part of the array substrate 310.

[0268] Here, the active layer 324 is positioned on the gate
electrode 321 such that a lower portion thereof is completely
covered by the gate electrode 321. The second gate pad line
316p is positioned on the first gate pad line 316p"

[0269] In this manner, in an embodiment of the present
invention, a high temperature thermal treatment is performed
on the active layer 324 in advance during the first masking
process to improve reliability of the oxide TFT, and since the
gate wiring (i.e., the second gate pad line 316p) is made of
copper during the second masking process, the oxide TFT can
be applied to a large ultra-definition display device, or the
like.

[0270] Next, as illustrated in FIG. 10C, the interlayer insu-
lating layer 3156 formed of a silicon nitride layer, a silicon
oxide layer, or the like, is formed on the first source electrode
322, the first drain electrode 323", and the second gate pad
line 316p.

[0271] Also, red, green, and blue color filters 317 are
formed on the interlayer insulating layer 3154 of the pixel
region in which an image is displayed through a photolithog-
raphy process three times (third masking process to fifth
masking process).

[0272] And then, as illustrated in FIG. 10D, the first pro-
tective layer 315¢ formed of a silicon nitride layer, a silicon
oxide layer, or the like, is formed on the entire surface of the
array substrate 310 with the color filters 317 formed thereon.
[0273] Thereafter, the first protective layer 315¢ is selec-
tively patterned through a photolithography process (a sixth
masking process) to form the first contact hole 340¢ and the
second contact hole 3405 exposing the first source electrode
322" and the first drain electrode 323', respectively.

[0274] Thereafter, as illustrated in FIG. 10E, a third con-
ductive layer is deposited on the first protective layer 315¢
and selectively patterned through a photolithography process
(a seventh masking process) to form a data line (not shown)
formed of the third conductive layer in the pixel part of the
array substrate 310 and form the second source electrode 322
and the second drain electrode 323 electrically connected to
the first source electrode 322" and the first drain electrode 323'
through the first contact hole 3404 and the second contact
hole 3405, respectively.

[0275] Here, in the case of the third embodiment of the
present invention, unlike the first and second embodiments of
the present invention, the data pad line 317p formed of the
drain wiring (i.e., the data line, the second source electrode
322, and the second drain electrode 323) is formed in the data
pad part through the seventh masking process.

[0276] Here, since the second source electrode 322 is
formed to extend to completely cover the channel region of
the active layer 324 from above, it blocks light introduced
from upper and lower sides of the active layer 324 together
with the lower gate electrode 321, thereby improving reliabil-
ity of the oxide TFT.
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[0277] At this time, the third conductive layer may be
formed to have a dual-layer structure in which MoTi, or the
like, is applied as a lower barrier layer of a low-resistance
conductive material such as copper (Cu), or the like, as amain
wiring. However, the present invention is not limited thereto.
[0278] Next, as illustrated in FIG. 10F, a certain second
protective layer 315¢ is formed on the array substrate 310
with the data line, the second source and drain electrodes 322
and 323, and the data pad line 317p formed thereon.

[0279] Thereafter, the second protective layer 315d is
selectively patterned through a photolithography process (a
ninth masking process) to form a third contact hole 340¢
exposing a portion of the second drain electrode 323 in the
pixel part, and the second protective layer 3154, the first
protective layer 315¢, and the interlayer insulating layer 31556
are selectively patterned to form the fourth contact hole 3404
and the fifth contact hole 340e¢ exposing portions of the sec-
ond data pad line 317p and the second gate pad line 316p in
the pad part of the array substrate 310.

[0280] Next, as illustrated in FIG. 10G, a fourth conductive
layer is deposited on the entire surface of the array substrate
with the second protective layer 3154 formed thereon, and
selectively patterned through a photolithography process (a
tenth masking process) to form the pixel electrode 318
formed of the fourth conductive layer.

[0281] At this time, the fourth conductive layer may be
made of a transparent conductive material such as ITO, IZ0,
or the like, or a reflective conductive material such as alumi-
num, silver, or an alloy thereof, or the like.

[0282] Here, the pixel electrode 318 as an anode is electri-
cally connected to the second drain electrode 323 through the
third contact hole 340¢, and the data pad electrode 327p and
the gate pad electrode 326p are electrically connected to the
second data pad line 317p and the second gate pad line 316p
through the fourth contact hole 3404 and the fifth contact hole
340e, respectively.

[0283] Also, although not shown, a partition is formed on
the array substrate 310 with the pixel electrode 318 formed
thereon.

[0284] A white organic light emitting layer is formed on the
array substrate 310 with the partition formed thereon.
[0285] A common electrode as a negative electrode is
formed on the inorganic light emitting layer. Here, the com-
mon electrode receives a common voltage and may be made
of a reflective conductive material including calcium (Ca),
barium (Ba), magnesium (Mg), aluminum (Al), silver (Ag),
and the like, or a transparent conductive material such as ITO,
170, or the like.

What is claimed is:

1. An organic light emitting diode (OLED) display device

comprising:

a gate line including a gate electrode on an array substrate
and comprised of a first conductive layer;

an active layer over the gate line with a gate insulating layer
interposed therebetween and comprised of an amor-
phous zinc oxide semiconductor;

a first source electrode and a first drain electrode on a
source region and a drain region of the active layer,
respectively, and comprised of a second conductive
layer;

an interlayer insulating layer over the array substrate with
the first source electrode and the first drain electrode;
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red, green, and blue color filters on the interlayer insulating
layer and covering a pixel region in which an image is
displayed;

a first protective layer over the array substrate with the
color filters and including a first contact hole and a
second contact hole exposing the first source electrode
and the first drain electrode, respectively;

a second source electrode and a second drain electrode
comprised of a third conductive layer on the first protec-
tive layer and electrically connected to the first source
electrode and the first drain electrode through the first
contact hole and the second contact hole, respectively;

a second protective layer over the array substrate with the
second source electrode and the second drain electrode
and having a third contact hole exposing the second
drain electrode;

a pixel electrode comprised ofa fourth conductive layer on
the second protective layer and electrically connected to
the second drain electrode through the third contact
hole;

a partition over the array substrate with the pixel electrode
and partitioning the pixel region;

an organic light emitting layer over the array substrate with
the partition; and

a common electrode on the organic light emitting layer,

wherein the gate electrode is located to cover a lower
portion of the active layer and the second source elec-
trode is extended to cover the channel region of the
active layer.

2. The display device of claim 1, wherein the color filters
are located to cover a TFT region as well as the pixel region.

3. The display device of claim 2, further comprising an
overcoat layer covering the pixel region in which the color
filters are located and the TFT region.

4. The display device of claim 3, wherein the first contact
hole and the second contact hole penetrate the interlayer
insulating layer, the color filters and the overcoat layer expose
the first source electrode and the first drain electrode, respec-
tively.

5. The display device of claim 1, wherein the first conduc-
tive layer is an opaque low resistance conductive material
selected from molybdenum, a molybdenum alloy, chromium,
tantalum, or titanium.

6. The display device of claim 1, wherein the second con-
ductive layer has a tri-layer structure by applying molybde-
num-titanium as a barrier layer to upper and lower portions of
a low resistance conductive material as a main wiring.

7. The display device of claim 1, further comprising:

a first data pad line and a first gate pad line in a pad part of
the array substrate and comprised of the first conductive
layer.

8. The display device of claim 7, further comprising:

asecond data pad line and a second gate pad line on the first
data pad line and the first gate pad line, respectively, and
comprised of the second conductive layer.

9. The display device of claim 8, further comprising:

a data pad electrode and a gate pad electrode electrically
connected to the second data pad line and the second
gate pad line, respectively, and comprised of the fourth
conductive layer.
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10. The display device of claim 1, further comprising:

a first gate pad line and a second gate pad line in a pad part
of the array substrate and comprised of the first conduc-
tive layer and the second conductive layer, respectively;
and

a data pad line in a pad part of the array substrate and
comprised of the third conductive layer.

11. The display device of claim 10, further comprising:

a data pad electrode and a gate pad electrode electrically
connected to the data pad line and the second gate pad
line, respectively, and comprised of the fourth conduc-
tive layer.
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