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DISPLAY DEVICE

[0001] This application claims the priority benefit of
Korean Patent Application No. 10-2014-0090575 filed on Jul.
17, 2014, which is hereby incorporated by reference for all
purposes as if fully set forth herein.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a display device,
and more particularly, to a display device capable of having
improved reliability by preventing the inflow of static elec-
tricity generated at the time of a scribing process.

[0004] 2. Discussion of the Related Art

[0005] Recently, flat panel displays (FPDs) are becoming
increasingly important with the development of multimedia.
Accordingly, several display devices such as a liquid crystal
display (LCD), a plasma display panel (PDP), a field emis-
sion display (FED), and an organic light emitting device
(OLED)areused. Of theses, the organic light emitting display
is being considered as a next-generation display device since
the organic light emitting display has exhibits a high-speed
response of 1 ms or less and low power consumption, and has
self-light emission characteristics, causing no problems in the
viewing angle.

[0006] The display device is driven in a passive matrix
manner and an active matrix manner using thin film transis-
tors. While the driving is implemented by forming positive
electrodes and negative electrodes to cross each other and
selecting a line according to the passive matrix manner, the
driving is implemented by respectively connecting thin film
transistors to pixels and maintaining a voltage through the
capacitance of capacitors connected to gate electrodes of the
thin film transistors.

[0007] Durability capable of keeping the lifespan and elec-
tric reliability as well as basic features of the thin film tran-
sistor, such as mobility and leakage current, are important for
the thin film transistors. Here, an active layer of the thin film
transistors is mainly formed of amorphous silicon or poly
silicon. Amorphous silicon has advantages in that a film form-
ing process is simple and the production cost is low, but a
disadvantage in that electric reliability cannot be secured. In
addition, poly silicon has disadvantages in that it is very
difficult to implement a large-area application due to a high
process temperature and the uniformity according to the crys-
tallizing manner cannot be secured.

[0008] Meanwhile, in the case where the active layer is
formed of an oxide, high mobility can be obtained even
though the film is formed at a low temperature, and desired
physical properties can be easily obtained since the change in
resistance is large depending on the content of oxygen. Thus,
the oxide is recently receiving a great attention in the appli-
cation to the thin film transistor. Particularly, an example of
the oxide usable in the active layer may be zinc oxide (ZnO),
indium zinc oxide (InZnO), indium gallium zinc oxide (In-
GaZn0,), or the like. The thin film transistor including an
active layer of oxide is unstable since the photocurrent is
generated by an external light source, and thus a light shield-
ing film for shielding the active layer from the external light is
needed.

[0009] FIG. 1isaplane view of a display device according
to arelated art; and FIG. 2 is a cross-sectional view cut along
line IT of FIG. 1.
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[0010] Referring to FIG. 1, a display device according to
the art includes a plurality of display panels DP in which a
plurality of active areas A/A are formed on a substrate 10 as a
mother substrate. A scribing process is performed to separate
respective independent panels from the formed display panels
DP. According to the scribing process, the independent dis-
play panels DP are prepared by cutting the substrate 10 along
scribing line (1) and then cutting the substrate 10 along scrib-
ing line (2) using a scribing wheel.

[0011] More specifically, referring to FIG. 2, a light shield-
ing layer LS is disposed on the substrate 10, and a buffer layer
15 is disposed on the light shielding layer LS. The light
shielding layer LS prevents the light from entering an active
layer to be later formed. An active layer 20 is formed on the
buffer layer 15, and insulated by a gate insulating film 25
disposed on the active layer 20. A gate electrode 30 is formed
on the gate insulating film 25, and insulated by an interlayer
film 35. A source electrode 40a and a drain electrode 405 are
formed on the interlayer insulating film 35, and connected to
the active layer 20 through contact holes 35a and 354, thereby
configuring a thin film transistor TFT. An organic insulating
film 45 is disposed on the thin film transistor TFT. A pixel
electrode 50 is disposed on the organic insulating film 45, and
connected to the drain electrode 405 through a via hole 47. A
bank layer 55 is disposed on the pixel electrode 50, and a light
emitting layer 60 is disposed on the pixel electrode 50
exposed by the bank layer 55. A counter electrode 65 is
disposed above the substrate 20 provided with the light emit-
ting layer 60, and the resultant substrate is sealed with a
counter substrate 70, thereby configuring a display device.

[0012] Meanwhile, as described above, the active layer 20
formed of an oxide is unstable since the photocurrent is gen-
erated by an external light, and thus the light shielding layer
LS is formed on the entire surface of the substrate 20. How-
ever, during a scribing process, the static electricity generated
when the substrate 20 is cut by a scribing wheel penetrates
into the active area A/A through the light shielding layer LS,
thereby influencing the thin film transistor. Therefore, electric
characteristics of the thin film transistor are degraded, caus-
ing a deterioration in reliability.

SUMMARY OF THE INVENTION

[0013] Accordingly, the present invention provides a dis-
play device capable of having improved reliability by pre-
venting the inflow of static electricity generated during a
scribing process.

[0014] Inone aspect, there is a display device comprising a
substrate divided into a display area and a non-display area
except the display area, a first light shielding film formed in
the display area, a second light shielding film formed in the
non-display area, and oxide thin film transistors and organic
light emitting diodes, which are formed on the first light
shielding film, wherein the first light shielding film and the
second light shielding film are spaced apart from each other.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] The accompanying drawings, which are included to
provide a further understanding of the invention and are
incorporated in and constitute a part of this specification,
illustrate embodiments of the invention and together with the
description serve to explain the principles of the invention. In
the drawings:
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[0016] FIG.1isa plane view of a display device according
to arelated art;

[0017] FIG. 2is a cross-sectional view cut along line I-I' of
FIG. 1;

[0018] FIG. 3 is a plane view illustrating a display device

according to a first embodiment of the present invention;

[0019] FIG. 4 is a cross-sectional view cut along line II-II'
of F1G. 3;
[0020] FIG.5isaplane view illustrating a scribing process

in the display device according to the first embodiment of the
present invention;

[0021] FIG. 6 is a cross-sectional view cut along line ITI-ITT'
of F1G. 5;
[0022] FIG. 7 is a plane view illustrating a display device

according to a second embodiment of the present invention;
[0023] FIG. 8isa plane view illustrating a scribing process
in the display device according to the second embodiment of
the present invention;

[0024] FIG. 9 is a plane view illustrating a display device
according to a third embodiment of the present invention;
[0025] FIG. 10 is a plane view illustrating a scribing pro-
cess in the display device according to the third embodiment
of the present invention;

[0026] FIG. 11 is a graph illustrating a gate voltage-drain
current curve in a thin film transistor of the display device
manufactured according to the first embodiment of the
present invention; and

[0027] FIG. 12 is a graph illustrating a gate voltage-drain
current curve in a thin film transistor of a display device
manufactured according to the related art.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0028] Reference will now be made in detail to embodi-
ments of the invention, examples of which are illustrated in
the accompanying drawings. Wherever possible, the same
reference numbers will be used throughout the drawings to
refer to the same or like parts. It will be paid attention that
detailed description of known arts will be omitted if it is
determined that the arts can mislead the embodiments of the
invention.

[0029] FIG. 3 is a plane view illustrating a display device
according to a first embodiment of the present invention; and
FIG. 4 is a cross-sectional view cut along line II-IT' of FIG. 3.
Hereinafter, a display device of the present invention will be
described by exemplifying an organic light emitting display.
However, the present invention is not limited thereto, and thus
the present invention may be applied to a flat display device,
such as a liquid crystal display.

[0030] Referring to FIG. 3, a display device 100 set forth in
the first embodiment of the present invention includes a sub-
strate 105 and a counter substrate 180, which are bound to
each other, and includes a display area A/A and a non-display
area N/A as the rest area except the display area A/A. The
display area A/A is an active area A/A in which a thin film
transistor array and organic light emitting diodes are formed
to display images, and the non-display area N/A is a non-
active region N/A which is the rest area except the active area
A/A and does not display images. In order to apply driving
signals to the display area A/A, driving chips are mounted and
apad part PAD including a plurality of lines receiving signals
from an external printed circuit board is disposed in the non-
display area N/A.
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[0031] Light shielding films L.S1 and L.S2 for blocking the
entrance of an external light are provided in the display area
A/A and the non-display area N/A, respectively. The first
shielding film LS1 is positioned at least throughout the dis-
play area A/A to block light from entering the thin film tran-
sistor formed in the display area A/A. The second shielding
film L.S2 ispositioned to surround the edge of the non-display
area N/A to block static electricity from being transfetred to
the display area A/A at the time of a scribing process. Here,
the first light shielding film L.S1 positioned in the display area
A/A and the second light shielding film LS2 positioned in the
non-display area are spaced apart from each other, thereby
preventing static electricity from being transferred to the dis-
play area A/A along the light shielding film, at the time of a
scribing process.

[0032] More specifically, the first and second light shield-
ing films [.S1 and [.S2 formed in the display area A/A and the
non-display area N/A will be described with reference to FIG.
4. In the following description, a single subpixel is exempli-
fied to describe the display area A/A.

[0033] The first light shielding film [.S1 is positioned in the
display area A/A on the substrate 105, and the second light
shielding film L.S2 is positioned in the non-display area N/A
on the substrate 105. The substrate 105 is formed of glass,
plastic, or metal. The first and second light shielding films
LS1 and L.S2 is for blocking an external light from entering
the inside of display panel, and are formed of a material
capable of blocking light. The first and second light shielding
films L.S1 and L.S2 are formed of a material having low
electric conductivity and low reflectance, and may be formed
of, for example, a semiconductor-based material, such as
amorphous silicon (a-si) germanium (Ge), tantalum oxide
(TaOx), or copper oxide (CuOx).

[0034] Abuffer layer 110 is disposed over the substrate 105
provided with the first and second light shield films [.S1 and
LS2. The buffer layer 110 is formed to protect a thin film
transistor, which is to be formed in a subsequent process,
from impurities, such as alkali ions, flowing out from the
substrate 105. The buffer layer 110 is formed of silicon oxide
(510x), silicon nitride (SiNx), or the like. An active layer 115
is formed on the buffer layer 110. The active layer 115 may be
formed of an amorphous zinc oxide-based composite semi-
conductor. Particularly, in the case of a-IGZO semiconduc-
tor, the active layer 115 may be formed by sputtering using a
composite target of gallium oxide (Ga,0,), indium oxide
(In,05), and zinc oxide (ZnO). Besides, a chemical deposi-
tion method, such as chemical vapor deposition or atomic
layer deposition (ALD) may be employed. Here, in the
embodiment of the present invention, an amorphous zinc
oxide-based composite semiconductor may be deposited
using a composite oxide target containing gallium, indium,
and zinc at an atomic ratio of 1:1:1, 2:2:1, 3:2:1, or 4:2:1.
Here, in the case where the composite oxide target containing
gallium, indium, and zinc at an atomic ratio of 2:2:1, the
equivalent weight ratio of gallium, indium, and zinc may be
2.8:2.8:1. Although not shown, a source region and a drain
region are provided at both sides of the active layer 115 by
doping impurities, and a channel region is provided between
the source region and the drain region.

[0035] A gate insulating film 200 is disposed on the active
layer 115. The gate insulating film 120 is formed of a silicon
oxide film (SiOx), a silicon nitride film (SiNx), or amultilayer
thereof. On the gate insulating film 120, a gate electrode 125
is disposed in the display area A/A, and a gate line GL con-
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nected to the gate electrode 125 is disposed in the non-display
area N/A. The gate electrode 125 is formed of any one
selected from the group consisting of copper (Cu), molybde-
num (Mo), aluminum (Al), chromium (Cr), gold (Au), tita-
nium (Ti), nickel (Ni), neodymium (Nd), tantalum (Ta), and
tungsten (W), or a single layer or a multilayer of an alloy
thereof The gate electrode 125 is disposed to correspond to
the channel region of the active layer 115.

[0036] An interlayer insulating film 130 is disposed over
the substrate 105 provided with the gate electrode 125. The
interlayer insulating film 130 is formed of a silicon oxide film
(810x), a silicon nitride film (SiNx), or a multilayer thereof In
addition, contact holes 1354 and 135b exposing the source
region and the drain region at both sides of the active layer 115
are provided in the interlayer insulating film 130 and the gate
insulating film 120.

[0037] A source electrode 140q and a drain electrode 1405
are disposed on the interlayer insulating film 130. The source
electrode 140a and the drain electrode 1405 may be formed as
a single layer or a multilayer. In the case where the source
electrode 140a and the drain electrode 1405 are formed as a
single layer, the electrodes may be formed of any one selected
from molybdenum (Mo), aluminum (Al), chromium (Cr),
gold (Au), titanium (T1), nickel (Ni), and copper (Cu), or an
alloy thereof Alternatively, in the case where the source elec-
trode 140a and the drain electrode 1404 are formed as a
multilayer, the electrodes may be formed of a double layer of
molybdenum/aluminum-neodymium, molybdenum/alumi-
num, or titanium/aluminum or a triple layer of molybdenum/
aluminum-neodymium/molybdenum, molybdenum/alumi-
num/molybdenum, or titanium/aluminum/titanium. The
source electrode 140a and the drain electrode 1404 are
respectively connected to the source region and the drain
region of the active layer 120 through contact holes 135a and
1350 formed in the interlayer insulating film 130 and the gate
insulating film 120.

[0038] An organic insulating film 145 is disposed over the
substrate 105 provided with the source electrode 140a and the
drain electrode 1405, The organic insulating film 145 may be
formed of an organic material, such as photo acryl, polyim-
ide, benzocyclobutene resin, and acrylate. A via hole 147
exposing the drain electrode 1405 of the thin film transistor
TFT is formed in the organic insulating film 145.

[0039] A pixel electrode 150 is disposed on the organic
insulating film 145. The pixel electrode 150 may be formed of
a transparent conductive film. The transparent conductive
film may be a material having transparency and conductivity,
such as indium tin oxide (ITO) or indium zinc oxide (IZ0).
Here, in the case where an organic light emitting display is
manufactured in a top emission type structure, a reflective
metal film having a high reflectance, such as aluminum (Al),
aluminum-neodymium (Al—Nd), silver (Ag), or a silver
alloy, may be formed below the transparent conductive film,
and the reflective film may have a structure of a transparent
conductive film/a reflective metal film/a transparent conduc-
tive film. Preferably, the pixel electrode 150 may have a
structure of, for example, ITO/Ag/ITO. The pixel electrode
150 is connected to the drain electrode 1405 through the via
hole 147 provided in the organic insulating film 145.

[0040] A bank layer 155 exposing the pixel electrode 150 is
formed on the pixel electrode 150. The bank layer 155 defines
pixels and insulates the pixel electrodes 150, and is formed of
an organic material, such as polyimide, benzocyclobutene-
based resin, or acrylate. An organic light emitting layer 160 is
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formed on the pixel electrode 150 and the bank layer 155. The
organic light emitting layer 160 includes at least an emission
layer, and may further include a hole injection layer, a hole
transport layer, an electron transport layer, or an electron
injection layer. A counter electrode 165 is disposed on the
organic light emitting layer 160. The counter electrode 165
may be formed of a metal material having a low work func-
tion, such as silver (Ag), magnesium (Mg), or calcium (Ca).
Thus, an organic light emitting diode composed of the pixel
electrode 150, the organic light emitting layer 160, and the
counter electrode 165 is configured. The substrate provided
with the thin film transistors and the organic light emitting
diodes are sealed through a counter substrate 180, thereby
configuring a display device of the present invention.

[0041] Meanwhile, the first light shielding film [LS1 and the
second light shield film LS2 formed above the substrate 105
are respectively positioned in the display area A/A and the
non-display area N/A. The first shielding film [.S1 is posi-
tioned in at least the entire region of the display area A/A to
block light from entering the thin film transistor formed in the
display area A/A. The second shielding film L.S2 is positioned
to surround the edge of the non-display area N/A to block
from static electricity from being transferred to the display
area A/A at the time of a scribing process. The first light
shielding film .S1 is formed in a plate shape so as to cover the
overall display area A/A, and the second light shielding film
LS2 is continuously formed without disconnection so as to
surround the overall edge of the substrate 105. The second
light shielding film [.S2 is formed in a frame as one body.
[0042] The first light shielding film L.S1 positioned in the
display area A/A and the second light shielding film LS2
positioned in the non-display area are spaced apart from each
other, thereby preventing static electricity from being trans-
ferred to the display area A/A along the light shielding film at
the time of a scribing process. Here, the spaced distance (d)
between the first light shielding film L.S1 and the second light
shielding film LS2 is at least 1 gm, 100 gm or more, or
preferably 1000 gm or more. The second light shielding film
LS2 prevents the transfer of static electricity to the first
shielding film 1.S2. In addition, the second light shielding
film LS2 has a predetermined width (w) from a lateral surface
of the substrate 105. The width (w) of the second light shield-
ing film 1.S2 is at least 0.1 gm, 10 gm or more, or preferably
1000 gm or more, and thus provides a width sufficient for a
scribing wheel to scribe within the second light shielding film
[.S2. The width (w) of the second light shielding film 1.S2 is
10,000 gm or less such that the second light shielding film
[.S2 cannot reach the display area A/A.

[0043] FIG. 5is a plane view illustrating a scribing process
in the display device according to the first embodiment of the
present invention; and FIG. 6 is a cross-sectional view cut
along line [II-1IT' of FIG. 5.

[0044] A scribing process for a display device is performed
on large-area substrates on which a plurality cell areas are
divided, in order to improve productivity during the manu-
facturing of the display device. That is, both of a substrate 105
and a counter substrate 80 correspond to large-area sub-
strates. Thus, after a plurality of cells are formed on the
large-area substrates, the substrates are bound to each other
and then cut by respective cell areas, thereby obtaining a
plurality of cells for a display device. Apparatuses for the
scribing process are divided into a scribing apparatus which
scribes the large-area substrates by cell areas using a scribing
wheel to make straight scratches, and a braking apparatus
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which substantially cuts the large-area substrates to form a
plurality of display device cells. Hereinafter, the scribing
process using the apparatuses will be described.

[0045] Referring to FIGS. 5 and 6, the foregoing substrate
105 provided with thin film transistors and organic light emit-
ting diodes is bound to the counter substrate 180. The bound
substrate 105 and counter substrate 180 include a plurality of
cell areas C, and each of the plurality of cell areas C 1s divided
into a display area A/A, a non-display area N/A, and a pad
area P. A sealing agent such as a sealant is coated on the
display area N/A in each of the plurality of cell areas C, so that
the substrate 105 and the counter substrate 180 are allowed to
bind to each other.

[0046] Scribing is conducted using a scribing wheel along
the scribing lines of the bound substrates 105 and 180. More
specifically, the scribing wheel is arranged on an upper sur-
face of the substrate 105, and then the scribing is performed.
Here, the position of the scribing wheel corresponds to the
boundary of the cell area C on an external surface of the
substrate 105. Particularly, the light shielding films [.S2 and
LS3 are formed on the boundary of the cell area C to serve as
scribing lines. Thus, scribing is conducted using the scribing
wheel in a y axis (a vertical direction in the drawing) along
scribing line @ of the boundary of the cell area C. Then,
scribing is conducted using the scribing wheel in an x axis (a
horizontal direction in the drawing) along scribing line @
Then, scribing is conducted using the scribing wheel in an x
axis direction along scribing line @, thereby performing a
scribing process.

[0047] Here, the second light shielding film LS2 is posi-
tioned on scribing line @, and the third light shielding film
LS3 is positioned on scribing line @, so that static electricity
generated during the scribing process using a scribing wheel
is confined in the second light shielding film [.S2 and the third
light shielding film [.S3. However, since the second light
shielding film L.S2 and the third light shielding film [.S3 are
spaced apart from the first light shielding film LS1 of the
display area A/A, the static electricity confined in the second
light shielding film [.S2 and the third light shielding film LS3
is not transferred to the first light shielding film I.51. Mean-
while, although not shown, after the substrate 105 is reversed
and the scribing wheel is arranged on an upper surface of the
counter substrate 180, a process of scribing the counter sub-
strate 180 so as to expose the pad area P of the substrate 105
is additionally performed, thereby manufacturing a final dis-
play device.

[0048] As such, the display device subjected to the scribing
process has the foregoing structure shown in FIGS. 3 and 4.
Thus, the display device according to the first embodiment of
the presentinvention includes the first light shielding film and
the second light shielding film formed in the display area and
the non-display area. Particularly, the first light shielding film
and the second light shielding film are spaced apart from each
other, and the second light shielding film is disposed at the
edge of the substrate to be scribed. Therefore, the static elec-
tricity generated at the time of scribing the substrate can be
confined in the second light shielding film, and thus the trans-
fer of static electricity to the display area can be prevented.
[0049] Meanwhile, FIG. 7 is a plane view illustrating a
display device according to a second embodiment of the
present invention; and FIG. 8 is a plane view illustrating a
scribing process in the display device according to the second
embodiment of the present invention. In the following
description, the same reference numerals are used to desig-
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nate the same components as the first embodiment, and thus
overlapping descriptions thereof are omitted.

[0050] Referring to FIG. 7, a display device 100 set forth in
the second embodiment of the present invention is composed
of a substrate 105 and a counter substrate 180, which are
bound to each other, and includes a display area A/A and a
non-display area N/A as the rest area except the display area
A/A. Inorderto apply driving signals to the display area A/A,
driving chips are mounted and a pad part PAD including a
plurality of lines receiving signals from an external printed
circuit board is disposed in the non-display area N/A.
[0051] Light shielding films [.S1 and LS2 for blocking the
entrance of an external light are provided in the display area
A/A and the non-display area N/A, respectively. The first
shielding film L.S1 is positioned in at least the entire region of
the display area A/A to block light from entering the thin film
transistor formed in the display area A/A. The second shield-
ing film 1.S2 is positioned to surround the edge of the non-
display area N/A to block from static electricity from being
transferred to the display area A/A at the time of a scribing
process. Here, the first light shielding film L.S1 positioned in
the display area A/A and the second light shielding film LS2
positioned in the non-display area are spaced apart from each
other, thereby preventing static electricity from being trans-
ferred to the display area A/A along the light shielding film, at
the time of a scribing process.

[0052] The first light shielding film L.S1 is formed in a plate
shape so as to cover the overall display area A/A, and the
second light shielding film [.S2 is positioned to surround the
overall edge of the substrate 105. Unlike the above-described
first embodiment, the second light shielding film LS2 is dis-
continuously formed, for example, in a shape in which lines
are spaced apart from each other. For example, as shown in
the drawing, the second light shielding film .S2 formed atthe
upper side of the substrate 105, the second light shielding film
LS2 formed at the lower side of the substrate 105, the second
light shielding film L.S2 formed at the left side of the substrate
105, and the second light shielding film [LS2 formed at the
right side of the substrate 105 are all disconnected.

[0053] A shape in which the second light shielding film
LS2 formed at the upper side of the substrate 150 is connected
to the second light shielding film LS2 formed at the left side
of the substrate 105, but the second light shielding film LS2
formed at the upper side of the substrate 150 is disconnected
from the second light shielding film [S2 formed at the right
side of the substrate 105 and the second light shielding film
LS2 formed at the left side of the substrate 150 is discon-
nected from the second light shielding film 1.S2 formed at the
lower side of the substrate 105 may be presented. Alterna-
tively, on the contrary to this, a shape in which the second
light shielding film [.S2 formed at the upper side of the
substrate 150 is connected to the second light shielding film
LS2 formed at the right side of the substrate 105, but the
second light shielding film L.S2 formed at the upper side of the
substrate 150 is disconnected from the second light shielding
film L.S2 formed at the left side of the substrate 105 and the
second light shielding film L.S2 formed at the right side of the
substrate 150 is disconnected from the second light shielding
film L.S2 formed at the lower side of the substrate 105 may be
presented.

[0054] The above-described display device 100 according
to the second embodiment may be scribed as follows. Refer-
ring to FIG. 8, the foregoing substrate 105 provided with thin
film transistors and organic light emitting diodes is bound to
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the counter substrate 180. The bound substrate 105 and
counter substrate 180 include a plurality of cell areas C, and
each of the plurality of cell areas C is divided into a display
area A/A, anon-display area N/A, and a pad area P. A sealing
agent such as a sealant is coated on the display area N/A in
each of the plurality of cell areas C, and thus the substrate 105
and the counter substrate 180 are allowed to bind to each
other.

[0055] Scribing is conducted using a scribing wheel along
the scribing lines of the bound substrates 105 and 180. More
specifically, the scribing wheel is arranged on an upper sur-
face of the substrate 105, and then the scribing is performed.
Here, the position of the scribing wheel corresponds to the
boundary of the cell area C on an external surface of the
substrate 105. Particularly, the light shielding films [.S2 and
L.S3 are formed on the boundary of the cell area to serve as
scribing lines. Here, the light shielding films L.S2 and LS3
may be formed in a shape in which lines are spaced apart from
each other. For example, as shown in FIG. 8, the second light
shielding film L.S2 formed at the upper side of the substrate
105 and the third light shielding film [S3, the second light
shielding film L.S2 formed at the lower side of the substrate
105 and the third light shielding film LS3, and the second
light shielding film [.S2 formed at the left side of the substrate
105 and the third light shielding film LS3, and the second
light shielding film LS2 formed at the right side of the sub-
strate 105 and the third light shielding film L.S3 are all dis-
connected from each other.

[0056] Scribing is conducted using the scribing wheel in a
y axis (a vertical direction in the drawing) along scribing line
@ of the boundary of the cell area C. Then, scribing is
conducted using the scribing wheel in an x axis (a horizontal
direction in the drawing) along scribing line @ Then, scrib-
ing is conducted using the scribing wheel in an x axis direc-
tion along scribing line @, thereby performing a scribing
process.

[0057] Here, the second light shielding film LS2 and the
third light shielding film 1S3 are positioned on scribing line
@, and the second light shielding film L.S2 is positioned on
scribing line @, so that static electricity generated during the
scribing process using a scribing wheel is confined in the
second light shielding film LS2 and the third light shielding
film L.S3. However, since the second light shielding film LS2
and the third light shielding film 1S3 are spaced apart from
the first light shielding film LS1 of the display area A/A, the
static electricity confined in the second light shielding film
LS2 and the third light shielding film LS3 is not transferred to
the first light shielding film L.S1.

[0058] As described above, the display device according to
the second embodiment of the present invention includes the
first light shielding film and the second light shielding film
formed in the display area and the non-display area. Particu-
larly, the first light shielding film and the second light shield-
ing film are spaced apart from each other, and the second light
shielding film is disposed at the edge of the substrate to be
scribed. Therefore, the static electricity generated at the time
of scribing the substrate can be confined in the second light
shielding film, and thus the transfer of static electricity to the
display area can be prevented.

[0059] Meanwhile, FIG. 9 is a plane view illustrating a
display device according to a third embodiment of the present
invention; and FIG. 10 is a plane view illustrating a scribing
process in the display device according to the third embodi-
ment of the present invention. In the following description,
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the same reference numerals are used to designate the same
components as the first and embodiments, and thus overlap-
ping descriptions thereof are omitted.

[0060] Referringto FIG. 9, a display device 100 set forth in
the third embodiment of the present invention includes of a
substrate 105 and a counter substrate 180, which are bound to
each other, and includes a display area A/A and a non-display
area N/A as the rest area except the display area A/A. In order
to apply driving signals to the display area A/A, driving chips
are mounted and a pad part PAD including a plurality of lines
receiving signals from an external printed circuit board is
disposed in the non-display area N/A.

[0061] Light shielding films L.S1 and LS2 for blocking the
entrance of an external light are provided in the display area
A/A and the non-display area N/A, respectively. The first
shielding film LS1 is positioned in at least the entire region of
the display area A/A to block light from entering the thin film
transistor formed in the display area A/A. The second shield-
ing film 1.S2 is positioned to surround the edge of the non-
display area N/A to block from static electricity from being
transferred to the display area A/A at the time of a scribing
process. Here, the first light shielding film L.S1 positioned in
the display area A/A and the second light shielding film L.S2
positioned in the non-display area are spaced apart from each
other, thereby preventing static electricity from being trans-
ferred to the display area A/A along the light shielding film, at
the time of a scribing process.

[0062] The first light shielding film LS1 is formed in a plate
shape so as to cover the overall display area A/A, and the
second light shielding film [.S2 is positioned to surround the
overall edge of the substrate 105. Unlike the above-described
first embodiment, the second light shielding film LS2 is dis-
continuously formed, for example, in a dot shape. For
example, as shown in the drawing, the second light shielding
film [.S2 formed at each of the upper and lower sides of the
substrate 105 is formed in a shape of four separate dots, and
the second light shielding film L.S2 formed at each of the left
and right sides of the substrate 105 is formed in a shape of five
separate dots. However, the present invention is not limited
thereto, and thus, two to several tens of dots may be formed
depending on the positions of the second light shielding film
LS2. The spaced distance between the dots of the second light
shielding film L.S2 is at least 1 gm, 100 gm or more, or
preferably 1000 gm or more. The second light shielding film
LS2 prevents the transfer of static electricity.

[0063] The above-described display device 100 according
to the third embodiment may be scribed as followed. Refer-
ring to FIG. 10, the foregoing substrate 105 provided with
thin film transistors and organic light emitting diodes is bound
to the counter substrate 180. The bound substrate 105 and
counter substrate 180 include a plurality of cell areas C, and
each of the plurality of cell areas C is divided into a display
area A/A, a non-display area N/A, and a pad area P. A sealing
agent such as a sealant is coated on the display area N/A in
each of the plurality of cell areas C, and thus the substrate 105
and the counter substrate 180 are allowed to bind to each
other.

[0064] Scribing is conducted using a scribing wheel along
the scribing lines of the bound substrates 105 and 180. More
specifically, the scribing wheel is arranged on an upper sur-
face of the substrate 105, and then scribing is conducted.
Here, the position of the scribing wheel corresponds to the
boundary of the cell area C on an external surface of the
substrate 105. Particularly, the light shielding films [.S2 and
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L.S3 are formed on the boundary of the cell area C to serve as
scribing lines. Here, the light shielding films LS2 and LS3
may be formed in a dot shape. For example, as shown in FIG.
10, the second light shielding film LS2 formed at each of the
upper and lower sides of the substrate 105 is formed in a shape
of four dots, and the second light shielding film L.S2 formed
ateach of the left and right sides of the substrate 105 is formed
in a shape of five dots.

[0065] Scribing is conducted using the scribing wheel in a
y axis (a vertical direction in the drawing) along scribing line
@ of the boundary of the cell area C. Then, scribing is
conducted using the scribing wheel in an x axis (a horizontal
direction in the drawing) along scribing line @ Then, scrib-
ing is conducted using the scribing wheel in an x axis direc-
tion along scribing line @, thereby performing a scribing
process.

[0066] Here, the second light shielding film L.S2 and the
third light shielding film [.S3 are positioned on scribing line
@, and the second light shielding film 1S3 is positioned on
scribing line @, so that static electricity generated during the
scribing process using a scribing wheel is confined in the
second light shielding film L.S2 and the third light shielding
film L.S3. However, since the second light shielding film T.S2
and the third light shielding film 1S3 are spaced apart from
the first light shielding film T.S1 of the display area A/A, the
static electricity confined in the second light shielding film
[.S2 and the third light shielding film 1S3 is not transferred to
the first light shielding film LS1.

[0067] As described above, the display device according to
the third embodiment of the present invention includes the
first light shielding film and the second light shielding film
formed in the display area and the non-display area. Particu-
larly, the first light shielding film and the second light shield-
ing film are spaced apart from each other, and the second light
shielding film is disposed at the edge of the substrate to be
scribed. Therefore, the static electricity generated at the time
of scribing the substrate can be confined in the second light
shielding film, and thus the transfer of static electricity to the
display area can be prevented.

[0068] FIG. 11 is a graph illustrating a gate voltage-drain
current curve in a thin film transistor of the display device
manufactured according to the first embodiment of the
present invention; and FIG. 12 is a graph illustrating a gate
voltage-drain current curve in a thin film transistor of a dis-
play device manufactured according to the related art. Here,
the display device manufactured according to the related art is
the display shown in FIG. 2.

[0069] Referring to FIG. 11, a thin film transistor of a
display device, which was manufactured by scribing the sub-
strate having the light shielding films formed on the scribing
lines according to the first embodiment of the present inven-
tion, shows a threshold voltage of -2 V. In contrast, referring
to FIG. 12, a thin film transistor of a display device, which

Jan. 21,2016

was manufactured by scribing the substrate according to the
related art, shows a threshold voltage of -7.6 V, which is
shifted by about -5.4 V when compared with the thin film
transistor according to the present invention. That is, accord-
ing to the present invention, the light shielding film formed on
the scribing line of the substrate is spaced apart from the light
shielding film of the display area, thereby preventing the
deterioration in the thin film transistor due to static electricity
generated during the scribing process.

[0070] The display devices according to the embodiments
of the present invention include the first light shielding film
and the second light shielding film formed in the display area
and the non-display area while the first light shielding film
and the second light film are spaced apart from each other,
thereby preventing the static electricity generated during the
scribing process from being transferred to the display area
and thus improving reliability of the display device.

[0071] Although embodiments have been described with
reference to a number of illustrative embodiments thereof, it
should be understood that numerous other modifications and
embodiments can be devised by those skilled in the art that
will fall within the scope of the principles of this disclosure.
More particularly, various variations and modifications are
possible in the component parts and/or arrangements of the
subject combination arrangement within the scope of the
disclosure, the drawings and the appended claims. In addition
to variations and modifications in the component parts and/or
arrangements, alternative uses will also be apparent to those
skilled in the art.

What is claimed is:

1. A display device, comprising:

a substrate divided into a display area and a non-display

area except the display area;

a first light shielding film formed in the display area;

a second light shielding film formed in the non-display

area; and

oxide thin film transistors and organic light emitting

diodes, which are formed on the first light shielding film,
wherein the first light shielding film and the second light
shielding film are spaced apart from each other.

2. The display device of claim 1, wherein the first light
shielding film is formed in the entire region of the display
area.

3. The display device of claim 1, wherein the second light
shielding film surrounds an edge of the substrate.

4. The display device of claim 3, wherein the second light
shielding film is continuously or discontinuously formed.

5. The display device of claim 1, wherein the spaced dis-
tance between the first light shielding film and the second
light shielding film is 1 gm to 10,000 gm.

6. The display device of claim 1, wherein a width of the
second shielding film is 1 pm to 10,000 pum.
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