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N

NN
7 \\%ﬁ
113c 153b \4/3,2 A&
f/ =

N

o

113

153a

R
=

DR

AN

104 %
)83 183 107, | 180

N
//M///}%@@/////A '

132- N ~ezZARyy

110

\\—q

\‘ g
7

7
. ‘\!\ 3 N
I&\\u-



Patent Application Publication  Nov. 18,2010 Sheet 4 of 8 US 2010/0289978 A1

' 130 128
156 157 )
? { LI { ]
s | AN |
/ — i
:\ _ I‘S’j\“s'— 151 £ & g/ 7 ALY Nl L 2
120a 120b
115 110 Stg1 104 \130/ 107 @
!
Iv
TrA
P1 -
v
RP
: / 1j2 ) 131 Sta? 2 }
-——-—--| [ . ek : \ u/ x{* T NSHN
\ / A\ /] "
: . A\ / \ / \ ! L\ :
7 P72 /7 J 17 L X AY 7 APLLLA I,
. 5 E \ --‘.)&_w__‘________\.,.-
1202 120b 101
113c 104 115 SN 1o 10
vV
. . P1
14
p2




Patent Application Publication  Nov. 18,2010 Sheet 5 of 8 US 2010/0289978 A1

FIG. 6
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ARRAY SUBSTRATE FOR LIQUID CRYSTAL
DISPLAY DEVICE AND METHOD OF
FABRICATING THE SAME

[0001] The present patent document is a divisional of U.S.
patent application Ser. No. 11/824,041, filed Jun. 29, 2007,
which claims priority to Korean Patent Application No. 2006-
0137829 filed in Korea on Dec. 29, 2006, which are hereby
incorporated by reference.

BACKGROUND
[0002] 1. Field of the Invention
[0003] The present disclosure relates to an array substrate

for a liquid crystal display (LCD) device, and more particu-
larly, to an array substrate for an LCD device having a repair
pattern.

[0004] 2. Discussion of the Related Art

[0005] The conventional LCD devices use an optical aniso-
tropic property and polarization properties of liquid crystal
molecules to display images. The liquid crystal molecules
have orientation characteristics of arrangement resulting
from their long, thin shape. Thus, an arrangement direction of
the liquid crystal molecules can be controlled by applying an
electrical field to them. Accordingly, when the electric field is
applied to them, polarization properties of light are changed
according to the arrangement of the liquid crystal molecules
such that the LCD devices display images.

[0006] The LCD device includes a first substrate, a second
substrate, and a liquid crystal layer interposed therebetween.
A common electrode and a pixel electrode are respectively
formed on the first and second substrates. The first and second
substrates may be referred to as a color substrate and an array
substrate, respectively. The liquid crystal layer is driven by a
vertical electric field induced between the common and pixel
electrodes. LCD devices typically have excellent transmit-
tance and aperture ratios.

[0007] Among the known types of LCD devices, active
matrix LCD (AM-LCD) devices that have thin film transis-
tors (TFTs) arranged in a matrix form are the subject of
significant research and development because of their high
resolution and superior ability in displaying moving images.
[0008] FIG.11is an exploded perspective view of a conven-
tional liquid crystal panel ofan LCD device. As shown in FIG.
1, the liquid crystal panel includes an array substrate 10, a
color filter substrate 80, and a liquid crystal layer 70. The
array substrate 10 and the color filter substrate 80 face each
other. The liquid crystal layer 70 is interposed therebetween.
[0009] Thearray substrate 10 includes a first substrate 12, a
gate line 13, a data line 30, a thin film transistor (TFT) Tr, and
a pixel electrode 60. The gate and data lines 13 and 30 are
formed on the first substrate 12 and cross each other to define
apixel region P. The TFT Tr is formed at a crossing portion of
the gate and data lines 13 and 30. The pixel electrode 60 is
formed in the pixel region P and connected to the TFT Tr.
[0010] The color filter substrate 80 includes a second sub-
strate 82, a black matrix 85, a color filter layer 89, and a
common electrode 92. The black matrix 85 is formed on the
second substrate 82 and has a lattice shape. The black matrix
85 corresponds to a non-display region of the first substrate
12. The non-display region of the first substrate 12 also
includes the gate and data lines 13 and 30 and the TFT Tr. The
color filter layer 89 corresponds to the pixel region “P” and
has one of red (R), green (G), and blue (B) colors 89a, 895,
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and 89¢. The common electrode 92 is formed on the black
matrix 85 and the color filter layer 89. The common electrode
92 generates an electric field with the pixel electrode 60 such
that the liquid crystal layer 70 is driven by the electric field.
[0011] Though not shown, first and second polarization
plates may be formed on an outer surface of the first and
second substrates 12 and 82. The first and second polarization
plates respectively have first and second optical axes, and
light parallel to each of the firstand second optical axes can be
passed through the first and second polarization plates,
respectively. Moreover, a backlight assembly is formed on a
rear side of the first substrate 12 to apply light into the liquid
crystal panel.

[0012] FIG. 2isaplane view showing an array substrate for
an LCD device according to the related art. As shown in FIG.
2, aplurality of gate lines 13 and a plurality of data lines 30 are
formed on a first substrate 12. The plurality of gate lines 13
and the plurality of data lines 30 cross each other such that a
plurality of pixel regions P are defined. A gate pad (not
shown) is formed atan end of each gate line 13. Fach gate line
13 is connected to a gate driving circuit (not shown) via the
gate pad. A data pad (not shown) is formed at an end of each
data line 30. Each data line 30 is connected to a data driving
circuit (not shown) via the data pad.

[0013] A thin film transistor (TFT) Tr is formed in each
pixel region P. The TFT Tr is connected to the gate and data
lines 13 and 30. A gate electrode 15, a semiconductor layer
23, a source electrode 33 and a drain electrode 36 constitute
the TFT Tr. The gate electrode 15 is connected to the gate line
13, and the source electrode 33 is connected to the data line
30. The drain electrode 36 is spaced apart from the source
electrode 33. A pixel electrode 60 is formed in each pixel
region P. The pixel electrode 60 is connected to the drain
electrode 36 through a drain contact hole 47. Moreover, a
storage capacitor StgC is formed over the gate line 13. A
storage pattern 15 overlaps the gate line 13 and is connected
to the pixel electrode 60 through a storage contact hole 49.
The overlapped portion of the gate line 13 functions as a first
electrode, and the storage pattern 15 functions as a second
electrode. An insulating layer (not shown) interposed
between the overlapped portion of the gate line 13 and the
storage pattern 15 functions as a dielectric material. The first
electrode, the second electrode, and the insulating layer con-
stitute the storage capacitor StgC.

[0014] The array substrate is fabricated through compli-
cated processes such that defects may arise during the pro-
cesses. Static electricity may be generated during the process.
Moreover, the TFT may be deteriorate due to impurities such
that the TFT does not have its desired functions. In this case,
the defects may be repaired by disconnecting the pixel elec-
trode 60 and the drain electrode 36 in the pixel region P. As a
result, the LCD device displays only white color in a normally
white mode and black color in a normally black mode in the
pixel region P having the pixel electrode 60 disconnected
from the drain electrode 36. In the normally white mode,
white color is displayed in the pixel region P in which a signal
is not applied. In contrast, in the normally black mode, black
color is displayed in the pixel region in which a signal is not
applied.

[0015] The LCD device may have tens of thousands to tens
of millions of the pixel regions P depending on size or reso-
lution of the liquid crystal panel. If the LCD devices are
considered acceptable for sale only when all pixel regions P
function well, production yield becomes too low. Accord-
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ingly, although some pixel regions P do not display desired
images, the LCD devices are treated as acceptable forsale and
considered to be without defect. A method of repairing by
disconnecting the pixel electrode 60 from the drain electrode
36 in some pixel regions P may not affect quality of the
displaying images.

[0016] However, there are some problems. When the LCD
device has the normally black mode and displays bright
images, the repaired pixel region P in which black color is
normally displayed may be conspicuous. In contrast, when
the LCD device has the normally white mode and displays
dark images, the repaired pixel region in which white color is
normally displayed may be conspicuous.

BRIEF SUMMARY

[0017]  Accordingly, the present disclosure is directed to an
array substrate, and method of fabrication, for an in-plane
switching mode liquid crystal device (IPS-LCD) that pro-
vides one or more advantages over the related art when repair-
ing an LCD device in which the desired image of one or more
of pixel regions P is not displayed.

[0018] Inafirstaspect, anarray substrate for aliquid crystal
display device includes: first and second gate lines on a sub-
strate; a data line crossing the first and second gate lines to
define first and second pixel regions, respectively; a first thin
film transistor connected to the first gate line and the data line;
first and second pixel electrodes in the first and second pixel
regions, respectively, the first pixel electrode connected to the
first thin film transistor; and a first repair pattern crossing over
the first gate line, the first repair pattern electrically connected
to one of the first thin film transistor and the second pixel
electrode.

[0019] In a second aspect, an array substrate for a liquid
crystal display (LCD) device includes: first and second gate
lines crossing a data line on a substrate to define first and
second pixel regions; a thin film transistor (TFT) including a
source electrode that extends from the data line, a drain elec-
trode spaced apart from the source electrode, a semiconductor
layer on an insulating layer positioned between the gate elec-
trode and the source and drain electrodes; a metal pattern on
the semiconductor layer that overlaps a common line and
makes up a portion of the drain electrode; a passivation layer
disposed on the source and drain electrodes and on the metal
pattern; a first pixel electrode on the passivation layer and
connected to the metal pattern; a common electrode on the
passivation layer and connected to the common line; and a
repair pattern on the semiconductor layer connected to the
drain electrode at one end thereof and overlapping under a
second pixel electrode of the second pixel region at another
end thereof to define a repairing portion.

[0020] In a third aspect, an array substrate for a liquid
crystal display (LCD) device includes: first and second gate
lines crossing a data line on a substrate to define first and
second pixel regions; a thin film transistor (TFT) including a
source electrode that extends from the data line, a drain elec-
trode spaced apart from the source electrode, a semiconductor
layer on an insulating layer positioned between the gate elec-
trode and the source and drain electrodes; a first metal pattern
on the semiconductor layer that extends from the drain elec-
trode and overlaps a common line; a second metal pattern that
extends from the first metal pattern towards the second pixel
region; a passivation layer disposed on the source and drain
electrodes and on the first and second metal patterns; a com-
mon electrode on the passivation layer and connected to the
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common line; a first pixel electrode on the passivation layer
and connected to the first metal pattern; and a repair pattern on
the passivation layer that extends from a second pixel elec-
trode of the second pixel region at one end thereof and over-
laps the second metal pattern at another end thereof to define
a repairing portion.

[0021] In a fourth aspect, an array substrate for a liquid
crystal display (LCD) device includes: first and second gate
lines crossing a data line on a substrate to define first and
second pixel regions; a thin film transistor (TFT) including a
source electrode that extends from the data line, a drain elec-
trode spaced apart from the source electrode, a semiconductor
layer on an insulating layer positioned between the gate elec-
trode and the source and drain electrodes; a metal pattern on
the semiconductor layer that overlaps a common line and
makes up a portion of the drain electrode; a passivation layer
disposed on the source and drain electrodes and on the metal
pattern; a common electrode on the passivation layer and
connected to the common line; a first pixel electrode on the
passivation layer and connected to the metal pattern, wherein
the first pixel electrode includes a protrusion that extends
towards the second pixel region; a first repair pattern on the
passivation layer that extends from a second pixel electrode of
the second pixel region; and a second repair pattern on the
semiconductor layer that overlaps under the protrusion at one
end thereof to define a first repairing portion and overlaps
under the first repair pattern at the other end thereof to define
a second repairing portion.

[0022] Itisto beunderstood that both the foregoing general
description and the following detailed description are exem-
plary and explanatory and are intended to provide further
explanation of the disclosure as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] The accompanying drawings, which are included to
provide a further understanding of the disclosure, and are
incorporated in and constitute a part of this specification,
illustrate embodiments of the disclosure and together with the
description serve to explain the principles thereof.

[0024] FIG. 1is anexploded perspective view of a conven-
tional liquid crystal panel of an LCD device.

[0025] FIG. 2isaplane view showing an array substrate for
an LCD device according to the related art.

[0026] FIG. 3isaplane view showing an array substrate for
an in-plane switching mode liquid crystal device (IPS-LCD)
according to a first embodiment of the present disclosure.
[0027] FIG. 4is a cross-sectional view taken along the line
IV-IV of FIG. 3.

[0028] FIG. 5is a cross-sectional view taken along the line
V-V of FIG. 3.
[0029] FIG. 6isaplane view showing an array substrate for

an IPS-LCD device according to a second embodiment of the
present disclosure.

[0030] FIG. 7isa cross-sectional view taken along the line
VII-VII of FIG. 6.

[0031] FIG. 8isaplane view showing an array substrate for
an IPS-LCD device according to a third embodiment of the
present disclosure.

[0032] FIG. 9isa cross-sectional view taken along the line
IX-IX of FIG. 8.

DETAILED DESCRIPTION OF THE DRAWINGS
AND THE PRESENTLY PREFERRED
EMBODIMENTS

[0033] An array substrate for an LCD device has a repair
pattern. When defects are generated in a pixel region, a pixel
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electrode in the pixel region can be electrically connected to
another pixel electrode in another pixel region by the repair
pattern. Although the disclosure teaches with respect to an
array substrate for an in-plane switching mode liquid crystal
device (IPS-LCD) where a pixel electrode and a common
electrode are formed in the same substrate so as to have a wide
viewing angle, the present disclosure can be equally applied
to an array substrate for a twisted nematic (TN) mode LCD
device (TN-LCD).

[0034] FIG. 3 is a plane view showing an array substrate
101 for an IPS-LCD device according to a first embodiment
of the present disclosure. FIG. 4 is a cross-sectional view
taken along the line IV-IV of FIG. 3. FIG. 5 is a cross-
sectional view taken along the line V-V of FIG. 3. FIGS. 3
through 5 will jointly be referred to for the following discus-
sion.

[0035] A plurality of pixel regions P are defined in the
substrate 101. Because each of the plurality of pixel regions P
has the same structure, two adjacent pixel regions will be
illustrated for discussion. The array substrate 101 includes a
first gate line 104 and a data line 125 formed thereon.
Although not shown in F1G. 3, a second gate line is formed on
the substrate 101 to be parallel to and spaced apart from the
first gate line 104. The first gate line 104 and the second gate
line cross the data line 125 to define first and second pixel
regions P1 and P2, respectively. The first and second pixel
regions P1 and P2, which have the same structure, constitute
a plurality of pixel regions P of the substrate 101. A common
line 110, which is substantially parallel to and spaced apart
from the first gate line 104, is formed on the substrate 101.
[0036] First and second common electrode connecting pat-
terns 113a and 1135 respectively extend from bothends of the
common line 110 and are formed in the first pixel region P1.
The first and second common electrode connecting patterns
113a and 11356 are parallel to the data line 125. Moreover, a
third common electrode connecting pattern 113¢ joins the
first and second common electrode connecting patterns 113a
and 1135 and is formed in the pixel region P. Namely, one end
of each of the first and second common electrode connecting
patterns 1134 and 1135 is connected to the common line 110,
and the other end of each of the first and second comumon
electrode connecting patterns 113a and 1135 are connected to
the third common electrode connecting pattern 113c. As a
result, the common line 110 and the first to third common
electrode connecting patterns 113a to 113¢ form a square or
rectangular shape in the first pixel region P1.

[0037] The common line 110 and the third common elec-
trode connecting pattern 113¢ have both wider and narrower
portions in FIG. 3. The common line 110 and the third com-
mon electrode connecting pattern 113¢, however, may have
other shapes. The wider portion of the common line 110 is
connected to the second common electrode connecting pat-
tern 1135, and the narrower portion of the common line 110 is
connected to the first common electrode connecting pattern
113a. In contrast, the wider portion of the third common
electrode connecting pattern 113¢ is connected to the first
common electrode connecting pattern 113¢, and the narrower
portion of the third common electrode connecting pattern
113c¢ is connected to the second common electrode connect-
ing pattern 1135.

[0038] A source electrode 128 extends from the data line
125 and a drain electrode 130 is spaced apart from the source
electrode 128, and overlaps the first gate line 104. The over-
lapped portion of the first gate line 104 with the source and
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drain electrodes 128 and 130 is defined as a gate electrode
107. A gate insulating layer 115 is formed on the gate elec-
trode 107, and a semiconductor layer 120 is formed on the
gate insulating layer 115. The source and drain electrodes 128
and 130 are formed on the semiconductor layer 120. The drain
electrode 130 may be parallel to the first gate line 104. The
source electrode 128 may have a “U” shape, and the drain
electrode 1301s disposed in the “U” shape. The gate electrode
107, the gate insulating layer 115, the semiconductor layer
120, the source electrode 128, and the drain electrode 130
constitute a first thin film transistor (TFT) Tr. The first TFT Tr
is connected to the first gate line 104 and the data line 125.
Although notshown in FIGS. 3 through 5, asecond TFT in the
second pixel region P is connected to the second gate line and
the data line 125.

[0039] A first pixel electrode including first, second, and
third pixel patterns 1534, 1535 and 153¢ and a plurality of
fourth pixel patterns 155 is formed in the first pixel region P1.
The first, second and third pixel patterns 153a, 1535 and 153¢
and the plurality of fourth pixel patterns 155 are electrically
connected to the first TFT Tr. The first pixel pattern 153a
combines one end of the plurality of fourth pixel patterns 155.
The second and third pixel patterns 1535 and 153¢ extend
from respective ends of the first pixel pattern 153a. The sec-
ond and third pixel patterns 1535 and 153¢ have wider and
narrower portions in FIG. 3. However, the second and third
pixel patterns 1535 and 153¢ may have other shapes. The
narrower portion of the second pixel pattern 1535 is adjacent
to the first pixel pattern 1534 than the wider portion of the
second pixel patterns 153b. In contrast, the wider portion of
the third pixel pattern 153c¢ is adjacent to the first pixel pattern
153a than the narrower portion of the third pixel patterns
153¢. Namely, the second and third pixel patterns 1535 and
153¢ have substantially the same shape as the third common
electrode connecting pattern 113¢ and the common line 110,
respectively. The plurality of fourth pixel patterns 155, the
second pixel pattern 1535 and the third pixel pattern 153¢ are
substantially parallel to each other and form an angle with
respect to the first pixel pattern 153a.

[0040] The plurality of fourth pixel patterns 155 are spaced
apart from each other. The plurality of fourth pixel patterns
155 may include a transparent conductive material, such as
indium-tin-oxide (ITO) and indium-zinc-oxide (IZO).
[0041] The third pixel pattern 153¢ is connected to a metal
pattern 131, which makes up a portion of the drain electrode
130, through a drain contact hole 143. The metal pattern 131
extends from the drain electrode 130 of the TFT Tr. Signals
are applied to the plurality of fourth pixel patterns 155 via the
drain electrode 130, the metal pattern 131, the third pixel
pattern 153¢ and the first pixel pattern 153a.

[0042] The metal pattern 131 overlaps the common line
110. The overlapped portion of the common line 110, the
metal pattern 131 connected to the third pixel pattern 153c,
and a gate insulating layer 115 interposed therebetween con-
stitute a first storage capacitor Stgl. The second common
electrode connecting pattern 1135 overlaps the first pixel
pattern 153a. The overlapped portion of the second common
electrode connecting pattern 113, the overlapped portion of
the first pixel pattern 1534, and the intervening gate insulating
layer 115 and an intervening passivation layer 140 interposed
therebetween, constitute a second storage capacitor Stg2.
Moreover, the third common electrode connecting pattern
113c overlaps the second pixel pattern 153b. The overlapped
portion of the third common electrode connecting pattern
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113c, the overlapped portion of the second pixel pattern 1535,
and the intervening gate insulating and passivation layers
115, 140 interposed therebetween, constitute a third storage
capacitor Stg3.

[0043] A common electrode, including a first common pat-
tern 156 and a plurality of second common patterns 157, is
formed in the first pixel region P1. The first common pattern
156 overlaps the first common electrode connecting pattern
113a. The first common pattern 156 is connected to the first
common electrode connecting pattern 113a through a com-
mon contact hole 141 and includes a transparent conductive
material, such as ITO and IZO. The plurality of second com-
mon patterns 157 extend from the first common pattern 156
and are spaced apart form each other. The plurality of second
common patterns 157 are alternately arranged with and par-
allel to the plurality of fourth pixel patterns 155. The plurality
of second common patterns 157 and the plurality of fourth
pixel patterns 155 may be formed of the same layer and the
same transparent conductive material. The plurality of second
common patterns 157 and the plurality of fourth pixel patterns
155 are formed at angles with respect to the first gate line 104
in FIG. 3. However, the plurality of second common patterns
157 and the plurality of fourth pixel patterns 155 may be
parallel to the first gate line 104 in another embodiment.
Alternately, the plurality of second common patterns 157 and
the plurality of fourth pixel patterns 155 may be classified into
two groups having varying angles to form two domains in the
first pixel region P1. A viewing angle is improved by a mul-
tiple-domain structure.

[0044] Moreover, a repair pattern 132 is formed on the
substrate 101. The plurality of pixel regions includes the first
pixel region P1 and the second pixel region P2 vertically
adjacent to each other. The repair pattern 132 crosses over the
first gate line 104 and electrically connects to the drain elec-
trode 130 of the first TFT Tr. Accordingly, the repair pattern
132 extends from the drain electrode 130 in the first pixel
region P1 to a second pixel pattern 1835 of a second pixel
electrode in the second pixel region P2 to overlap the second
pixel pattern 1834 in the second pixel region P2. The repair
pattern 132 may be formed of the same layer and the same
material as the drain electrode 130. Because the passivation
layer 140 is formed between the repair pattern 132 and the
second pixel pattern 1835 of the second pixel electrode in the
second pixel region P2, the repair pattern 132 and the second
pixel pattern 1835 of the second pixel electrode are electri-
cally disconnected from each other before repairing. The
overlapped portion of the repair pattern 132 and the second
pixel pattern 1835 of the second pixel electrode in the second
pixel region P2 is defined as a repairing portion RP.

[0045] When the first TFT Tr in the first pixel region P1
does not function due to impurities, the drain electrode 130 is
cut along a cutting line CL such that the first pixel electrode,
including the first, second, and third pixel patterns 153a, 1535
and 153¢ and the plurality of fourth pixel patterns 155, is
disconnected from the first TFT Tr in the first pixel region P1.
Next, the repair pattern 132 is connected to the second pixel
pattern 1834 of the second pixel electrode in the second pixel
region P2 by a repairing method. For example, laser beam
may be irradiated into a repairing portion RP to connect the
repair pattern 132 and the second pixel pattern 1835 of the
second pixel electrode in the second pixel region P2.

[0046] As a result, the first pixel electrode in the first pixel
region P1 is electrically connected to the second TFT (not
shown) in the second pixel region P2 through the second pixel
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electrode in the second pixel region P2, the repair pattern 132
and the drain electrode 130 in the first pixel region P1. Signals
applied to the second pixel electrode in the second pixel
region P2 can be applied to the first pixel electrode in the first
pixel region P1 such that images displayed in the first pixel
region P1 has the same gray level as images displayed in the
second pixel region P2. Accordingly, the above-mentioned
problems in the related art can be overcome.

[0047] With further reference to FIGS. 4 and 5, a region
where the first TFT Tr is formed is defined as a switching
region TrA. The first gate line 104 is formed on the substrate
101; the gate electrode 107 is connected to the first gate line
104 as formed in the switching region TrA of the first pixel
region P1. The common line 110 is spaced apart from the first
gate line 104 and is formed in the first pixel region P1 on the
substrate 101. FIG. 5 shows the third common electrode
connecting pattern 113¢ formed in the second pixel region P2.
In the second pixel region P2, the third common electrode
connecting pattern 113¢ is connected to the common line
through the first and second common electrode connecting
patterns (structures not shown). The first and second common
electrode connecting patterns may be formed of the same
layer and the same material as the third common electrode
connecting pattern 113¢ in the second pixel region P2.

[0048] The gate insulating layer 115 is formed on the sub-
strate 101 including the first gate line 104, the gate electrode
107, the common line 110, and the third common electrode
connecting patterns 113¢ of the second pixel region P2. The
gate insulating layer 115 may include an inorganic insulating
material. The semiconductor layer 120, including an active
layer 120a of intrinsic amorphous silicon and an ohmic con-
tact layer 1205 of impurity-doped amorphous silicon, is
formed on the gate insulating layer 115. The ohmic contact
layer 1205 is formed on the active layer 120a. The source and
drain electrodes 128 and 130 are formed on the semiconduc-
tor layer 120 in a spaced-apart relationship. Moreover, the
repair pattern 132 is formed on the gate insulating layer 115.
The repair pattern 132 crosses over the first gate line 104 and
is electrically connected to the drain electrode 130. Accord-
ingly, the repair pattern 132 extends from the drain electrode
130 in the first pixel region P1 to the second pixel region P2.
The repair pattern 132 may be formed of the same layer and
the same material as the drain electrode 130. The dataline 125
(of FIG. 3) crosses the first gate line 104 and the second gate
line (not shown) such that the first and second pixel regions P1
and P2 are defined. The data line 125 (of FIG. 3) is connected
to the source electrode 128.

[0049] The metal pattern 131 extending from the drain
electrode 130 is formed on the gate insulating layer 115 and
overlaps the common line 110. As mentioned above, the
overlapped portion of the common line 110 as a first elec-
trode, the metal pattern 131 as a second electrode, and the gate
insulating layer 115 therebetween as a dielectric material,
constitute the first storage capacitor Stgl.

[0050] The semiconductor layer 120 is disposed under and
has substantially the same shape as the data line 125 (of FIG.
3), the repair pattern 132, and the metal pattern 131. This is
because the semiconductor layer 120, the data line 125 (of
FIG. 3), the repair pattern 132, and the metal pattern 131 are
patterned at the same time using a single mask process. If the
semiconductor layer 120 is patterned by a different mask
process than that of the data line 125, then the repair pattern
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132, the metal pattern 131, and the semiconductor layer 120
would not lie under the data line 125, the repair pattern 132,
and the metal pattern 131.

[0051] The passivation layer 140 is formed on the source
electrode 128, the drain electrode 130, the repair pattern 132,
and the metal pattern 131. The passivation layer 140 is pat-
terned to form the drain contact hole 143 and the common
contact hole 141 (of FIG. 3). The drain contact hole 143 and
the common contact hole 141 respectively expose the metal
pattern 131 and the first common electrode connecting pat-
tern 113a (of FIG. 3).

[0052] The second pixel pattern 1535, the third pixel pat-
tern 153c¢, the plurality of fourth pixel patterns 155, and the
plurality of second common patterns 157 are formed of a
transparent conductive material on the passivation layer 140.
Moreover, the first pixel pattern 153a (of FIG. 3) and the first
common pattern 156 (of FIG. 3) are formed on the passivation
layer 140.

[0053] The first pixel pattern 153a overlaps the second
common electrode connecting pattern 1135, and the second
and third pixel patterns 1535 and 153 ¢ extend from respective
ends of the first pixel pattern 153a. The second and third pixel
patterns 1535 and 153¢ overlap the third common electrode
connecting pattern 113¢ and the common line 110, respec-
tively. Moreover, the second pixel pattern 1835 of the second
pixel electrode in the second pixel region P2 overlaps the
repair pattern 132 extending from the drain electrode 130 in
the first pixel region P1. The plurality of fourth pixel patterns
155 extend from the first pixel pattern 153a. The second pixel
pattern 1535 and the third pixel pattern 153¢, and the plurality
of fourth pixel patterns 155 are substantially parallel to the
each other and angled toward the first pixel pattern 153a. The
third pixel pattern 153¢ is connected to the metal pattern 131
through the drain contact hole 143.

[0054] The first common pattern 156 (of FIG. 3) is con-
nected to the first common connecting pattern 113a through
the common contact hole 141 and also overlaps the first
common connecting pattern 113a. The plurality of second
common patterns 157 extend from and are angled toward the
first common pattern 156. The plurality of second common
patterns 157 are alternately arranged with, and parallel to, the
plurality of fourth pixel patterns 155.

[0055] When the first TFT Tr in the first pixel region P1
does not function, the plurality of fourth pixel patterns 155 in
the first pixel region P1 are electrically disconnected from the
first TFT Tr in the first pixel region P1 and are electrically
connected to the second TFT in the second pixel region P2 by
repairing. Namely, the drain electrode 130 of the first TFT Tr
in the first pixel region P1is cut along the cutting line CL, and
a laser beam may be irradiated into the repairing portion RP
such that the repair pattern 132 is connected to the second
pixel pattern 1835 of the second pixel electrode in the second
pixel region P2. As a result, the first pixel electrode in the first
pixel region P1 receives the same signals as the second pixel
electrode in the second pixel electrode P2.

[0056] FIG. 6isaplane view showing an array substrate for
an IPS-LCD device according to a second embodiment of the
present disclosure. In the second embodiment, the drain elec-
trode is parallel to the data line. Similar elements as the
elements explained in FIGS. 3 to 5 are not explained.

[0057] As shown in FIG. 6, the first gate line 204 and the
second gate line (not shown) cross the data line 225 to define
the first and second pixel regions P1 and P2, respectively. The
source electrode 228 extends from the data line 225 and has a
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“U” shape. The drain electrode 230 in the first pixel region P1
is parallel to the data line 225 and disposed within the “U”
shape source electrode 228. The source and drain electrodes
228 and 230 overlap the gate line 204. The overlapped portion
of the gate line 204 is defined as the gate electrode 207. A first
metal pattern 231 in the first pixel region P1 extends from the
drain electrode 230, and a second metal pattern 233 extends
from the first metal pattern 231 to be parallel to the drain
electrode 230. The first and second metal patterns 231 and
233 make up portions of the drain electrode 230 of the first
TFT Tr. A repair pattern 254 is formed on a passivation layer
(not shown). A repair pattern 254 may cross over the first gate
line 204 and is electrically connected to a second pixel pattern
283b of a second pixel electrode in the second pixel region P2.
One of skill in the art will appreciate that the repair pattern
254 may stop short of crossing the first gate line 204, and that
the second metal pattern 233 may extend to cross over the first
gate line 204 to overlap with the repair pattern 254.

[0058] In sum, the repair pattern 254 extends from the
second pixel pattern 2834 in the second pixel region P2 to the
first pixel region P1 and overlaps the second metal pattern 233
that makes up a portion of the drain electrode 230 in the first
pixel region P1. The repairing portion RP is disposed in the
overlapped portion of the repair pattern 254 and the second
metal pattern 233.

[0059] FIG. 71is a cross-sectional view taken along the line
VII-VII of FIG. 6. As shown in FIG. 7, the first gate line 204,
acommon line 210 and a third common electrode connecting
pattern 213c¢ are formed on the substrate 201. A gate insulat-
ing layer 215 is formed on the first gate line 204, the common
line 210, and the third common electrode connecting pattern
213¢. A semiconductor layer 220, including an active layer
220a and an ohmic contact layer 2205, is formed on the gate
insulating layer 215. The first metal pattern 231 extending
from the drain electrode 230 (of FIG. 6) is disposed on the
semiconductor layer 220 and overlaps the common line 210.
The overlapped portion of the common line 210, the first
metal pattern 231, and the gate insulating layer 215 therebe-
tween constitute the first storage capacitor Stgl. The second
metal pattern 233 that extends from the first metal pattern 231
is formed on the gate insulating layer 215. A passivation layer
240 is formed on the first and second metal patterns 231 and
233. A plurality of fourth pixel patterns 255, a plurality of
second common patterns 257, the second pixel pattern 2835
of the second electrode, and the repair pattern 254 are formed
on the passivation layer 240.

[0060] In FIG. 7, the plurality of fourth pixel patterns 255
and the plurality of second common patterns 257 are formed
in the first pixel region P1. In the second pixel region P2, the
second pixel pattern 2834 of the second pixel electrode over-
laps the third common electrode connecting pattern 213¢ in
the second pixel region P2. The overlapped third common
electrode connecting pattern 213¢, the second pixel pattern
2834 of the second pixel electrode, and the gate insulating and
passivation layers 215 and 240 interposed therebetween, con-
stitute the third storage capacitor Stg3. The repair pattern 254
extends from the second pixel pattern 2835 of the second
pixel electrode in the second pixel region P2 into the first pixel
region P1 to overlap the second metal pattern 233 that makes
up a portion of the drain electrode 230. Because the passiva-
tion layer 240 is interposed between the repair pattern 254 and
the second metal pattern 233, the repair pattern 254 and the
second metal pattern 233 are not electrically connected to
each other before repairing.
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[0061] When the first TFT Tr in the first pixel region P1
does not function, the drain electrode 230 in the first pixel
region P1 is cut along the cutting line CL to disconnect the
first pixel electrode in the first pixel region P1 from the first
TFT Trin the first pixel region P1. And then, the repair pattern
254 and the second metal pattern 233 are connected by irra-
diating a laser beam into the repairing portion RP to connect
the first pixel electrode in the first pixel region P1 to the
second pixel electrode in the second pixel region P2. Pixel
regions P1 and P2 are connected through connecting together
the second pixel pattern 2835 in the second pixel region P2,
the repair pattern 254, and the drain electrode 230 in the first
pixel region P1. As a result, signals applied to the second pixel
electrodes in the second pixel region P2 are applied to the first
pixel electrode in the first pixel region P1. And images dis-
played in the first pixel region P1 have the same gray level as
the images displayed in the second pixel region P2.

[0062] FIG.8isaplane view showing an array substrate for
an IPS-LCD device according to a third embodiment of the
present disclosure, and FIG. 9 is a cross-sectional view taken
along the line IX-IX of FIG. 8. Elements in the third embodi-
ment except for a repair pattern are substantially the same as
those in the second embodiment such that the same elements
are not explained.

[0063] Over a substrate 301, a first gate line 304 and the
second gate line (not shown) crosses a data line 325 to define
first and second pixel regions P1 and P2, respectively. A
common line 310 is spaced apart from the first gate line 304.
A source electrode 328 extends from the data line 325 and
may have a “U” shape. A drain electrode 330 is disposed
within the “U” shape source electrode 328, yet spaced apart
from the source electrode 328. The drain electrode 330 is
substantially parallel to a data line 325.

[0064] A metal pattern 331, which makes up a portion of
the drain electrode 330, extends from the drain electrode 330
and overlaps a common line 310. First and second repair
patterns 354 and 333 are formed over the substrate 301. The
first pixel electrode in the first pixel region P1 includes a
protruding portion 352. The protruding portion 352 extends
from a third pixel pattern 353¢ in the first pixel region P1 and
overlaps one end of the second repair pattern 333. The first
repair pattern 354 crosses over the first gate line 304 and
electrically connects to a second pixel pattern 3835 of a
second pixel electrode in the second pixel region P2. Accord-
ingly, the first repair pattern 354 extends from the second
pixel pattern 3835 of the second pixel electrode in the second
pixel region P2 to the first pixel region P1 and overlaps the
other end of the second repair pattern 333.

[0065] The second repair pattern 333 may be disposed
between the first gate line 304 and the common line 310 in the
first pixel region P1. One of skill in the art will appreciate that
the second repair pattern 33 may be disposed between the
second pixel pattern 3834 and the first gate line 304, wherein
the first repair pattern 354 does not cross the first gate line
304. The second repair pattern 333 is formed of the same layer
and the same material as the drain electrode 330 and the metal
pattern 331. However, the second repair pattern 333 is sepa-
rated from the drain electrode 330 and the metal pattern 331
and has an island shape.

[0066] The second repair pattern 333 is formed on a gate
insulating layer 315 and disposed between the first gate line
304 and the common line 310. A passivation layer 340 is
formed on the second repair pattern 333. The protruding
portion 352 is formed on the passivation layer 340 and
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extends from the third pixel pattern 353¢ in the first pixel
region P1 to overlap one end of the second repair pattern 333.
The first repair pattern 354 is formed on the passivation layer
340 and extends from the second pixel pattern 3835 of the
second pixel electrode in the second pixel region P2 to over-
lap the other end of the second repair pattern 333. The over-
lapped portion of the protruding portion 352 and the second
repair pattern 333 is defined as a first repairing portion RP1,
and the overlapped portion of the first repair pattern 354 and
the second repair pattern 333 is defined as a second repairing
portion RP2. Since the passivation layer 340 is interposed
between the second repair pattern 333 and the protruding
portion 352 and between the second repair pattern 333 and the
first repair pattern 354, the protruding portion 352 of the first
pixel electrode and the first repair pattern 354 are electrically
disconnected from the second repair pattern 333.

[0067] When the first TFT Tr in the first pixel region P1
does not function, the drain electrode 330 in the first pixel
region P1 is cut along the cutting line CL to disconnect the
first pixel electrode in the first pixel region P1 from the first
TFT Tr in the first pixel region P1. And then, the protruding
portion 352 of the first pixel electrode in the first pixel region
P1 and the second repair pattern 333 are electrically con-
nected by irradiating a laser beam into the first repairing
portion RP1, and the first and second repair patterns 354 and
333 are electrically connected by irradiating a laser beam into
the second repairing portion RP2. Accordingly, the protrud-
ing portion 352 of the first pixel electrode in the first pixel
region P1 and the first repair pattern 354 are electrically
connected to each other via the second repair pattern 333. As
aresult, the second pixel electrode in the first pixel region P1
is connected to the second pixel electrode in the second pixel
region P2 through the first repair pattern 354, the second
repair pattern 333, and the protruding portion 352. Accord-
ingly, the first pixel electrode in the first pixel region P1
begins to receive the same signals as the second pixel elec-
trode in the second pixel region P2 after repair.

[0068] A method of fabricating an array substrate for an
IPS-LCD device according to the first embodiment is briefly
explained. First, a first metallic material layer is formed on the
substrate. Then, the first metallic material layer is patterned
using a mask process to form the first and second gate lines,
the gate electrode, the common line and the first to third
common electrode connecting patterns. The mask process
includes a step of forming a photoresist (PR) layer, a step of
exposing the PR layer using a mask, a step of developing the
PR layer to form PR patterns, and a step of removing the first
metallic layer exposed between the PR patterns. As men-
tioned above, the common line is spaced apart from the first
gate line. The first and second common electrode connecting
patterns extend from respective ends of the common line. The
third common electrode connecting pattern combines the first
and second common electrode connecting patterns. Namely,
the common line and the first to third common electrode
connecting patterns form a square or rectangular shape.
[0069] Next, the gate insulating layer is formed on the first
and second gate lines, the gate electrode, the common line and
the first to third common electrode connecting patterns by
depositing an inorganic insulating material, such as silicon
oxide and silicon nitride.

[0070] Next, an amorphous silicon layer, an impurity-
doped amorphous silicon layer and a second metallic material
layer are sequentially formed on the gate insulating layer. The
amorphous silicon layer, the impurity-doped amorphous sili-
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con layer and the second metallic material layer may be
patterned using one of a diffractive mask process or a half-
tone mask process to form the data line, the source electrode,
the drain electrode, the active layer and the ohmic contact
layer. The data line crosses the first and second gate lines to
define the first and second pixel regions. The source electrode
extends from the data line and is spaced apart from the drain
electrode. The source and drain electrodes overlap the gate
electrode. The drain electrode is parallel to the first gate line.
The semiconductor layer, including the active layer and the
ohmic contact layer, is disposed under the source electrode,
the drain electrode, and the data line.

[0071] At the same time, the repair pattern crosses the first
gate line and is electrically connected to the drain electrode of
the first thin film transistor. The repair pattern extends from
the drain electrode in the first pixel region into the second
pixel region to overlap the third common electrode connect-
ing pattern of the second pixel electrode. Moreover, the metal
pattern that makes up a portion of the drain electrode extends
from the drain electrode in the first pixel region and overlaps
the common line. The repair pattern and the metal pattern may
oppositely extend.

[0072] Next, the passivation layer is formed on the data
line, the source and drain electrodes, the repair pattern and the
metal pattern. The passivation layer is patterned to form the
drain contact hole and the common contact hole. The drain
contact hole and the common contact hole respectively
expose the metal pattern and the first common electrode con-
necting pattern.

[0073] Next, a transparent conductive material layer is
formed on the passivation layer. The transparent conductive
material layer is patterned to form the first to third pixel
patterns, the plurality of fourth pixel patterns, the first com-
mon pattern and the plurality of second common patterns.
The first pixel pattern overlaps the second common electrode
pattern such that the first pixel pattern is substantially parallel
to the data line. The second pixel pattern extends from one
end of the first pixel pattern and overlaps the third common
connecting pattern and the repair pattern. The third pixel
pattern extends from the other of the one end of the first pixel
pattern and overlaps the metal pattern to be connected to the
metal pattern through the drain contact hole. The plurality of
fourth pixel patterns extend from the first pixel pattern and are
substantially parallel to the second and third pixel patterns.
The first common pattern overlaps the first common connect-
ing pattern to be connected to the first common connecting
pattern through the common contact hole. The plurality of
fourth pixel patterns are disposed between the second and
third pixel patterns. The plurality of second common patterns
extend from the first common pattern and are alternately
arranged with the plurality of fourth pixel patterns.

[0074] In the second embodiment, the drain electrode is
parallel to the data line instead of the first gate line. Moreover,
the second metal pattern extends from the first metal pattern,
and the repair pattern extends form the second pixel pattern to
overlap the second metal pattern. In the third embodiment, the
second repair pattern is disposed between the common line
and the first gate line. The second repair pattern is formed of
the same layer and the same material as the drain electrode
and the metal pattern. However, the second repair pattern has
an island shape and is electrically disconnected from both the
drain electrode and the metal pattern. The first repair pattern
extends from the third pixel pattern to overlap one end of the
second repair pattern. The protruding portion of the second
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pixel electrode extends from the second pixel pattern to over-
lap the other end of the second repair pattern.

[0075] When the TFT in one pixel region is broken or
non-functional, the pixel electrode connected to the broken
TFT is capable of being connected to the available adjacent
TFT. Accordingly, display quality of the LCD device is
improved.

[0076] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
organic electroluminescent device and fabricating method
thereof of the present disclosure without departing from the
spirit or scope of the disclosure. Thus, it is intended that the
present disclosure cover the modifications and variations of
this disclosure provided they come within the scope of the
appended claims and their equivalents.

1. An array substrate for a liquid crystal display device,
comprising:

first and second gate lines on a substrate;

a data line crossing the first and second gate lines to define

first and second pixel regions, respectively;

a first thin film transistor connected to the first gate line and

the data line;

first and second pixel electrodes in the first and second

pixel regions, respectively, the first pixel electrode con-
nected to the first thin film transistor; and

a first repair pattern crossing over the first gate line, the first

repair pattern electrically connected to one of the first
thin film transistor and the second pixel electrode.

2. The substrate according to claim 1, wherein the first thin
film transistor includes a gate electrode, a semiconductor
layer, a source electrode and a drain electrode, and the first
pixel electrode is connected to the drain electrode.

3. The substrate according to claim 2, wherein the first
repair pattern is electrically connected to the drain electrode
and overlaps the second pixel electrode.

4. The substrate according to claim 3, wherein the first
repair pattern is formed of the same layer and the same mate-
rial as the drain electrode.

5. The substrate according to claim 2, wherein the first
repair pattern is electrically connected to the second pixel
electrode and overlaps the drain electrode.

6. The substrate according to claim 5, wherein the first
repair pattern is formed of the same layer and the same mate-
rial as the second pixel electrode.

7. The substrate according to claim 2, further comprising a
second repair pattern overlapping the first repair pattern and
the first pixel electrode.

8. The substrate according to claim 7, wherein the first
repair pattern is electrically connected to the second pixel
electrode.

9. The substrate according to claim 8, wherein the first
repair pattern is formed of the same layer and the same mate-
rial as the second pixel electrode.

10. The substrate according to claim 7, wherein the second
repair pattern has an island shape in the first pixel region.

11. The substrate according to claim 10, wherein the sec-
ond repair pattern is formed of the same material and the same
material as the drain electrode.

12. The substrate according to claim 1, wherein each of the
first and second pixel electrode includes first to third pixel
patterns and a plurality of fourth pixel patterns, the first pixel
pattern combining the plurality of fourth pixel patterns, the
second and third pixel patterns extending from respective
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ends of the first pixel pattern, the plurality of fourth pixel
patterns spaced apart from each other.

13. The substrate according to claim 12, further compris-
ing:

a common line and first to third common electrode con-
necting patterns in the first pixel, the common line par-
allel to and spaced apart from the first gate line, the first
and second common electrode connecting patterns
extending from both ends of the common line, the third
common electrode connecting pattern combining the
first and second common electrode connecting patterns;
and

a common electrode in the first pixel region, the common
electrode including a first common pattern and a plural-
ity of second common patterns extending from the first
common pattern,

wherein the plurality of second common patterns are alter-
nately arranged with the plurality of fourth pixel pat-
terns.

14. The substrate according to claim 13, wherein the com-
mon electrode is connected to the first common electrode
connecting pattern.

15. The substrate according to claim 13, further compris-
ing:
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a gate insulating layer on the common line;

a metal pattern on the gate insulating layer, the metal pat-

tern overlapping the common line; and

a passivation layer on the metal pattern,

wherein the third pixel pattern is connected to the metal

pattern, and the common line, the metal pattern consti-
tute a first storage capacitor with the gate insulating layer
therebetween.

16. The substrate according to claim 15, wherein the gate
insulating layer and the passivation layer are disposed
between the second common electrode connecting pattern
and the first pixel pattern, and wherein the second common
electrode connecting pattern and the first pixel pattern con-
stitute a second storage capacitor with the gate insulating
layer and the passivation layer interposed therebetween.

17. The substrate according to claim 16, wherein the gate
insulating layer and the passivation layer are disposed
between the third common electrode connecting pattern and
the second pixel pattern, and wherein the third common elec-
trode connecting pattern and the second pixel pattern consti-
tute a third storage capacitor with the gate insulating layer and
the passivation layer interposed therebetween.
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