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LIQUID CRYSTAL DISPLAY DEVICE
INCLUDING BLACK MATRIX AND METHOD
OF FABRICATING THE SAME

This application claims the benefit of Korean Patent Appli-
cation No. 2005-0087265, filed on Sep. 20, 2005, which is
hereby incorporated by reference for all purposes as if set
forth herein.

BACKGROUND

1. Field

A liquid crystal display (LCD) device and a method fabri-
cating the same is provided.

2. Related Art

Flat panel display (FPD) devices that have high portability
and low power consumption have been the subject of recent
research and development. Among various types of FPD
devices, liquid crystal display (LCD) devices are commonly
used as monitors for notebook and desktop computers
because of their ability to display high-resolution images,
wide ranges of different colors, and moving images.

Generally, the LCD device includes a color filter substrate
and an array substrate separated from each other by a liquid
crystal layer interposed between the two substrates. The color
filter substrate and the array substrate include a common
electrode and a pixel electrode, respectively. When a voltage
is supplied to the common electrode and the pixel electrode,
an electric field is generated that changes the orientation of
liquid crystal molecules of the liquid crystal layer due to
optical anisotropy within the liquid crystal layer. Light trans-
mittance characteristics of the liquid crystal layer are modu-
lated and images are displayed by the LCD device.

Active matrix type display devices are commonly used
because of their superiority in displaying moving images.
Active matrix-type display devices include pixel regions dis-
posed in a matrix form where a thin film transistor (TFT) is
formed in the pixel region as a switching element. While
forming the TFT, hydrogenated amorphous silicon (a-Si:H) is
selected to be deposited over a large area of substrate. Hydro-
genated amorphous silicon yields higher productivity while
easily fabricated on the large area of the substrate. The hydro-
genated amorphous silicon (a-Si:H) is deposited at a rela-
tively low temperature, in which a glass substrate of low cost
can be used. The hydrogenated amorphous silicon is used
mainly in the TFT, which is referred to as an amorphous
silicon thin film transistor (a-Si TFT).

Because the hydrogenated amorphous silicon has a disor-
dered atomic arrangement, weak silicon-silicon (Si—Si)
bonds and dangling bonds exist in the hydrogenated amor-
phous silicon. These types of bonds become metastable when
light or an electric field is applied to the hydrogenated amor-
phous silicon. This metastability makes the TFT unstable.
Electrical characteristics of the hydrogenated amorphous sili-
con are especially degraded due to light irradiation. A TFT
that uses the hydrogenated amorphous silicon is difficult to
implement in a driving circuit due to degraded electric char-
acteristics such as a relatively low field effect mobility and a
poor reliability.

To solve these problems, a polycrystalline silicon thin film
transistor (p-Si TFT) is suggested. Due to the higher field
effect mobility of a p-Si TFT compared to a a-Si TFT, fabri-
cation of a driving circuit and a switching element can be
achieved simultaneously. The production cost is reduced and
a driving circuit is simply fabricated on a substrate where a
switching element is formed.
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FIG. 1 is a schematic view that shows an LCD device
according to the related art where a switching element and a
driving circuit are formed on a single substrate. In FIG. 1, a
display area D1 and a non-display area D2 in a periphery of
the display area D1 are defined on a single substrate 10. The
display area D1 is disposed at a central portion of the substrate
10, while the non-display area D2 is disposed at left and top
portions of the display area D1. The non-display area D2
includes a gate driving circuit 16 and a data driving circuit 18.
The display area D1 includes a plurality of gate lines 12
connected to the gate driving circuit 16 and a plurality of data
lines 14 connected to the data driving circuit 18. The gate line
12 and the data line 14 intersect each other to define a pixel
region P. A pixel electrode 17 is formed in the pixel region P.
A thin film transistor (TFT) Ts formed as a switching element
is connected to the pixel electrode 17. The gate driving circuit
16 supplies a scan signal to the TFT Ts through the gate line
12 and the data driving circuit 18 supplies a data signal to the
pixel electrode 17 through the data line 14.

The gate driving circuit 16 and the data driving circuit 18
are connected to an input terminal (not shown) to receive
external signals (not shown). The gate driving circuit 16 and
the data driving circuit 18 process the external signals from
the input terminal to generate the scan signal and the data
signal. To generate the scan signal and the data signal, the gate
driving circuit 16 and the data driving circuit 18 include a
plurality of TFTs that form complementary metal-oxide-
semiconductor (CMOS) elements. For example, an inverter
that includes negative (n)-type and positive (p)-type TFTs
may be formed in the gate driving circuit 16 and the data
driving circuit 18.

FIG. 2 is a schematic plane view that shows a display area
of an LCD device according to the related art.

InFIG. 2, agateline GL and a dataline DL cross each other
to define a pixel region P. A thin film transistor Ts is connected
to the gate line GL and the data line DL. A pixel electrode 80,
whichis disposed in the pixel region P, is connected to the thin
film transistor Ts. A storage capacitor Cst is disposed to be
adjacent to the thin film transistor Ts in the pixel region P

Typically, the pixel electrode 80 is spaced apart from the
gate and the data lines GL. and DL with a predetermined
distance. When the pixel electrode 80 is overlapped with the
gate line GL and the data line DL, cross-talk that deteriorates
an image quality occurs. The pixel electrode 80 is formed to
be spaced from the gate and the data lines GL, and DL. Shield
spaces SP arebetween the gate line GL and the pixel electrode
80 and between the data line DL and the pixel electrode 80. A
black matrix 52 should be formed to overlap with the space
SP. The black matrix 52 is formed to overlap with regions of
the thin film transistor Ts and the storage capacitor Cst as well
as the space SP.

FIG. 3 is a schematic cross-sectional view showing a driv-
ing circuit of an LCD according to the related art where a
switching element and a driving circuit are formed on a single
substrate. FIG. 4 is a schematic cross-sectional view taken
along a line IV-IV of FIG. 2.

As shown in FIGS. 3 and 4, an LCD device includes a
display area D1 and a non-display area D2. The display area
D1 includes a pixel region P that includes a thin film transistor
region TsA and a storage capacitor region CstA.

The LCD includes a first substrate 30, a second substrate 50
that faces the first substrate 30 and a liquid crystal layer 40
between the first and the second substrate 30 and 50 in the
display area D1. A black matrix 52, which is disposed in the
display area D1 and the non-display area D2, is disposed on
an inner surface of the second substrate 50 and a color filter
layer 54, which is disposed in the display area D1, on the
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black matrix 52, and a common electrode 56, which is dis-
posedinthe display area D1, is formed on the color filter layer
54. Although not shown, the color filter layer 54 includes red,
green and blue sub-color filter layers (not shown) that are
repeatedly arranged in that order. The black matrix 52 is
overlapped with regions of the gate line GL, the data line DL
and spaces SP between the gate line GL and the pixel elec-
trode 80 and between the data line DL and the pixel electrode
80.

An align margin « should be considered before attaching
the first and the second substrates 30 and 50 because light
leakage may occur even if the black matrix 52 is formed in the
mentioned regions due to an align error. Therefore, an image
quality of the LCD device is deteriorated due to light leakage.

The black matrix 52 according to the related art should be
manufactured with at least 5 micrometers (um) as the align
margin a. Therefore, although the light leakage is solved
from the LCD, an aperture ratio is deteriorated concerning the
align margin.

SUMMARY

An LCD device and a method of fabricating the same is
provided.

A method that fabricates an array substrate for a liquid
crystal display device includes: forming first to third semi-
conductor layers on a substrate that includes a display area
and a non-display area, the first to second semiconductor
layers in the non-display area and the third semiconductor
layer in the display area; sequentially forming a gate insulat-
ing layer and first to third gate electrodes, the gate insulating
layer on the substrate that includes the first to third semicon-
ductor layers, the first to third gate electrodes correspond to
central portions of the first to third semiconductor layers,
respectively; forming an interlayer insulating layer on the
substrate that includes the first to third gate electrodes, the
interlayer insulating layer that has first to third contact holes
that expose ohmic contact regions of the first to third semi-
conductor layers, respectively; forming first to third source
and first to third drain electrodes and a data line on the inter-
layer insulating layer, the data line connected to the third
source electrode and that crosses the gate line to define a pixel
region, each of the first to third source and the first to third
drain electrodes contact each of the first to third ohmic contact
regions via each of the first to third contact holes; forming a
passivation layer on the substrate that includes the first to third
source and the first to third drain electrodes, the passivation
layer having a drain contact hole that exposes a portion of the
third drain electrode; forming a pixel electrode on the passi-
vation layer, the pixel electrode connected to the third drain
electrode via the drain contact hole; and forming a black
matrix on the substrate including the pixel electrode, the
black matrix in the non-display region and a non-pixel region
of the display area.

In another embodiment, a method of fabricating an array
substrate for a liquid crystal display device includes: prepar-
ing a substrate including a display area and a non-display
area; forming a buffer layer on the substrate; depositing and
crystallizing an amorphous silicon material and patterning
the crystallized silicon material to form first and second semi-
conductor layers in the non-display area, a third semiconduc-
tor layer and a first storage electrode in the display region
through a first mask process; forming a first photoresist pat-
tern that covers the first to third semiconductor layers except
the first storage electrode through a second mask process;
doping the first storage electrode with high concentration
n-type (n+) impurities; depositing a gate insulating layer and
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a first conductive metallic material, patterning the first con-
ductive metallic material to form first to third gate electrodes
on central portions of the first to third semiconductor layers,
a second storage electrode on the first storage electrode and a
gate line connected to the third gate electrode through a third
mask process; forming a second PR pattern that covers the
first gate electrode, the second PR pattern corresponds to a
region in which the first semiconductor layer is formed
through a fourth mask process; doping the second and third
semiconductor layers with high concentration n-type (n+)
impurities; forming a third PR pattern that covers the second
gate electrode and a fourth PR pattern that covers the third
gate electrode and the second storage electrode through a fifth
mask process; doping the first semiconductor layer exposed
from the second and the third PR patterns with high concen-
tration p-type (p+) impurities; forming an interlayer insulat-
ing layer on the doped second and third semiconductor layers
and patterning the interlayer insulating layer and the gate
insulating layer to form first to third contact holes that expose
ohmic contact regions of the first to third semiconductor
layers, through a sixth mask process; depositing and pattern-
ing a second conductive metallic material on the substrate
where the interlayer insulating layer that has the first to third
contact holes formed thereon to form first source and first
drain electrodes, second source and second drain electrodes,
third source and third drain electrodes and a data line con-
nected to the third source electrode, the data line crossing the
gate line to define a pixel region, the first source and the first
drain electrodes, the second source and the second drain
electrodes, the third source and the third drain electrodes
contacting the first to third ohmic contact regions via the first
to third contact holes, respectively, through a seventh mask
process; forming a passivation layer on the substrate where
the first to third source and the first to third drain electrodes,
the passivation layer patterned to have a drain contact hole
that exposes a portion of the third drain electrode through an
eighth mask process; depositing and patterning a transparent
conductive material to form a pixel electrode connected to the
third drain electrode via the drain contact hole through a ninth
mask process; and coating and patterning a black resin on the
substrate including the pixel electrode to form a black matrix
through a tenth mask process, the black matrix in the non-
display region and a non-pixel region of the display region.
In another embodiment an array substrate for a liquid crys-
tal display device comprises a p-type driving TFT, an n-type
driving TFT and a switching TFT on a substrate that includes
adisplay area and a non-display area, wherein the p-type and
the n-type driving TFTs are the non-display area region and
the switching TFT is in the display region; a gate insulating
layer on the p-type and the n-type driving TFTs and the
switching TFT; first, second and third gate electrodes and a
gate line connected to the third gate electrode on the gate
insulating layer, wherein the first, second and third gate elec-
trodes correspond to central portions of the first, second and
third semiconductor layers; an interlayer insulating layer on
the substrate that includes the first, second and third gate
electrodes, wherein the interlayer insulating layer has first,
second and third contact holes that expose portions of chmic
contact regions of the p-type and the n-type driving TFTs and
the switching TFT; first, second and third source electrodes
and first, second and third drain electrodes and a data line on
the interlayer insulating layer, wherein the data line is con-
nected to the third source electrode and crosses the gate line to
define a pixel region, wherein each of the first, second and
third source electrodes and the first, second and third drain
electrodes contacts each of the first, second and third ohmic
contact regions via each of the first to third contact holes; a
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passivation layer on the substrate that includes the first, sec-
ond and third source electrodes and the first, second and third
drain electrodes, wherein the passivation layer has a drain
contact hole that exposes a portion of the third drain elec-
trode; a pixel electrode on the passivation layer, wherein the
pixel electrode connects to the third drain electrode via the
drain contact hole; and a black matrix on the substrate that
includes the pixel electrode, wherein the black matrix is in the
non-display region and a non-pixel region of the display area.

It is to be understood 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 embodiments as claimed.

DRAWINGS

The accompanying drawings, which are included to pro-
vide a further understanding of the embodiments and are
incorporated in and constitute a part of this specification,
serve to explain the principles of the embodiments.

In the drawings:

FIG. 1 is a schematic view that shows an LCD device
according to the related art where a switching element and a
driving circuit are formed on a single substrate;

FIG. 2 is a schematic plane view that shows a display area
of an LCD device according to the related art;

FIG. 3 is a schematic cross-sectional view that shows a
driving circuit of an LCD according to the related art where a
switching element and a driving circuit are formed on a single
substrate;

FIG. 4 is a schematic cross-sectional view taken along a
line IV-1V of FIG. 2;

FIG. § is a schematic plane view that shows a display area
of an LCD device;

FIG. 6A is a schematic cross-sectional view that shows a
driving circuit of an LCD where a switching element and a
driving circuit are formed on a single substrate;

FIG. 6B is a schematic cross-sectional view taken along a
line VI-VI of FIG. 5; and

FIGS. 7A to 7] and FIGS. 8A to 8] are schematic cross-
sectional views that shows a fabricating process of an LCD
device.

DESCRIPTION

A LCD device includes a first substrate 100, as shown in
FIGS. 5, 6A and 6B. A second substrate 300 faces the first
substrate 100 and a liquid crystal layer 200 is disposed
between the first and the second substrates 100 and 300 in the
display area D1. The first and the second substrates 100 and
300 include a display area D1 and a non-display area D2. A
p-type thin film transistor T(p) and an n-type thin film tran-
sistor T(n) are formed on an inner surface of the first substrate
100 disposed in the non-display area D2 and are used as a
driving circuit. A gate line GL, a data line DL, a switching thin
film transistor Ts, a storage capacitor Cst and a pixel electrode
150 are formed on the inner surface of the first substrate 100
in the display area D1. A passivation layer 146 is formed on a
surface of the first substrate 100 where the gate line GL, the
data line DL, the switching thin film transistor Ts, the storage
capacitor Cst are formed.

A black matrix 152 is formed on the passivation layer 146
over the gate line GL, the data line DL, the switching thin film
transistor Ts, the storage capacitor Cstand spaces SP between
the gate line GL and the pixel electrode 150 and between the
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dataline DL and the pixel electrode 150 in the display area D1
and in the non-display area D2. For example, the black matrix
152 includes a black resin.

A color filter layer 302 is formed on an inner surface of the
second substrate 300 and a common electrode 304 is formed
on the color filter layer 302. The color filter layer 302 may be
formed on the first substrate 100 instead of the second sub-
strate 300.

It is unnecessary to consider the align margin c., because
the black matrix 152 is formed on the first substrate 100. An
aperture region that corresponds to the align margin o can be
formed because the black matrix 152 is formed on the first
substrate 100.

FIGS. 7A to 7] and FIGS. 8A to 8] are schematic cross-
sectional views that show a fabricating process of an LCD
device.

As shown in FIGS. 7A and 8A, a first substrate 100
includes a display area D1 and a non-display area D2. The
non-display area D2 includes first and second regions A1 and
A2, and the display area D1 includes a pixel region P that has
third and fourth regions A3 and Ad4.

A bufferlayer 102 is formed on the first substrate 100 in the
display area D1 and the non-display area D2. First and second
semiconductor layers 104 and 106 in the non-display area D2,
a third semiconductor layer 108 and a first storage electrode
110 in the display region D1 are formed by depositing and
crystallizing an amorphous silicon material and patterning
the crystallized silicon material through a first mask process.

In FIGS. 7B and 8B, a first photoresist pattern 112 that
covers the first to third semiconductor layers 104, 106 and
108, except the first storage electrode 110, is formed through
a second mask process. The first storage electrode 110 that is
exposed from the first photoresist pattern 112 is doped with
high concentration n-type (n+) impurities.

The first photoresist pattern 112 is removed from the sub-
strate 100 after the doping step.

As shown in FIGS. 7C and 8C, a gate insulating layer 116
and a first conductive metallic material is sequentially depos-
ited, the first conductive metallic material, and patterned into
first to third gate electrodes 118, 120 and 122 and a second
storage electrode 124 through a third mask process. The first
to third gate electrodes 118, 120 and 122 are disposed on
central portions of the first to third semiconductor layers 104,
106 and 108. The second storage electrode 124 is disposed
over the first storage electrode 110. Although not shown, a
gate line is connected to the third gate electrode 122. For
example, the gate insulating layer 116 includes at least one of
an inorganic insulating material group consisting of silicon
nitride (SiNx) and silicon oxide (SiOx).

As shown in FIGS. 7D and 8D, a second PR pattern 126
that covers the first gate electrode 118 is formed through a
fourth mask process. The second PR pattern 126 corresponds
to the first semiconductor layer 104. The second and third
semiconductor layers 106 and 108 are doped with high con-
centration n-type (n+) impurities.

A portion between the second and the third semiconductor
layers has an ohmic-contact property.

Since the first storage electrode 110 of poly silicon material
is doped with the same n (+) impurities through the previous
second mask, an additional PR pattern that shields the fourth
region A4 includes the first and the second storage electrodes
110 and 124 and may be unnecessary.

The second PR pattern 126 is removed from the substrate 100
after the doping process.

As shown in FIGS. 7E and 8E, a third PR pattern 128a that
covers the second gate electrode 120 and a fourth PR pattern
1285 that covers the third gate electrode 122 and the second
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storage electrode 124 are formed through a fifth mask pro-
cess. The third PR pattern 128a corresponds to the second
semiconductor layer 106, and the fourth PR pattern 1285
corresponds to the third semiconductor layer 108, the first
storage electrode 110, and a portion between the third semi-
conductor layer 108 and the first storage electrode 110. The
first semiconductor layer 104 that is exposed from the second
and the third PR patterns 128« and 1285 is doped with high
concentration p-type (p+) impurities through a fifth mask
process.

The doped portions of the first semiconductor layer 104 have
an ohmic-contact property. The third and the fourth PR pat-
terns 1284 and 1285 are removed from the substrate 100 after
the doping process.

As shown in FIGS. 7F and 8F, an interlayer insulating layer
1301s formed over the substrate 100. The gate insulating layer
116 and the interlayer insulating layer 130 are patterned into
first to third contact holes 132, 134 and 136 that expose ohmic
contact regions (not shown) of the first to third semiconductor
layers 104, 106 and 108, respectively, through a sixth mask
process. For example, the interlayer insulating layer 130
includes an inorganic insulating material such as silicon
nitride (SiNXx) or silicon oxide (SiOx).

The first to third contact holes 132, 134 and 136 includes
first source and first drain contact holes 1324 and 1324, sec-
ond source and second drain contact holes 134a and 1345,
and third source and third drain contact holes 1364 and 1365.

As shown in FIGS. 7G and 8G, first source and first drain
electrodes 1384 and 13854, second source and second drain
electrodes 140a and 1405, third source and third drain elec-
trodes 142a and 1425, and a data line DL are formed by
depositing and patterning a second conductive metallic mate-
rial through a seventh mask process using, for example, alu-
minum neodymium (AINd). For example, the second con-
ductive metallic material may be selected from the group
consisting of chromium (Cr), molybdenum (Mo), tungsten
(W), copper (Cu) and aluminum alloy.

The data line DL is substantially connected to the third
source electrode 142a and crosses the gate line GL (of FIG. 5)
to define the pixel region P. The first source and the first drain
electrodes 1384 and 1385 are connected to the ohmic contact
regions of the first semiconductor layer 104 via the first
source and the first drain contact holes 132a and 1325, the
second source and the second drain electrodes 140a and 1405
are connected to the ohmic contact regions of the second
semiconductor layer 106 via the second source and the sec-
ond drain contact holes 134a and 1345, and the third source
and the third drain electrodes 142a and 1425 are connected to
the ohmic contact regions of the third semiconductor layer
108 via the third source and the third drain contact holes 136a
and 136b.

The first semiconductor layer 104, the first gate electrode
118, the first source electrode 138a and the first drain elec-
trode 1384 constitute a p-type thin film transistor T(p), the
second semiconductor layer 106, the second gate electrode
120, the second source electrode 140a and the second drain
electrode 1405 constitute an n-type thin film transistor T(n).
The p-type thin film transistor T(p) and the n-type thin film
transistor T(n) constitute a CMOS element.

The third gate electrode 108, the third source electrode
142¢ and the third drain electrode 1425 constitute a switching
thin film transistor Ts. For example, the switching thin film
transistor Ts consists of an n-type thin film transistor as
shown in FIG. 8G. The first and the second storage electrodes
110 and 124 with the gate insulating layer 116 therebetween
constitute a storage capacitor Cst.
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As shown in FIGS. 7H and 8H, a passivation layer 146 is
formed over the substrate 100 and is patterned to have a drain
contact hole 148 that exposes a portion of the third drain
electrode 1425 through an eighth mask process.

As shown in FIGS. 71 and 81, a pixel electrode 150 is
formed by depositing and patterning a transparent conductive
material such as indium tin oxide (ITO) or indium zinc oxide
(IZ0O) through a ninth mask process. The pixel electrode 150
is connected to the third drain electrode 1425 via the drain
contact hole 148.

The pixel electrode 150 is formed to have spaces SP from the
gate and the data lines GL and DL.

In FIGS. 77 and 8], a black resin 152 is formed by coating
and patterning a black resin over the substrate 100 in the
non-display area D2 and a non-pixel region of the display area
D1 through a tenth mask process. The non-pixel region cor-
responds to the gate line GL, the data line DL, the switching
thin film transistor Ts, the storage capacitor Cst, and the
spaces SP between the gate line GL and the pixel electrode
150 and between the data line DL and the pixel electrode 150.

The align margin « that considers a misalignment can be
omitted because the black matrix 152 is directly formed on an
array substrate that includes the gate line GL, the data line
DL.

An aperture region may be increased more than at least 4
micrometers (ium) in comparison with that of the related art.

According to the LCD device and the method of fabricating
the same, since the black matrix as a light shielding means is
directly formed on the array substrate instead of the color
filter substrate of the opposite substrate to the array substrate,
the align margin can be omitted. Therefore, the aperture
region that corresponds to the omitted align margin can be
obtained, thereby providing the LCD having a high bright-
ness.

It will be apparent to those skilled in the art that various
modifications and variations can be made in the present
embodiments without departing from the spirit or scope of the
embodiments. It is intended that the present invention cover
the modifications and variations of the embodiments pro-
vided they come within the scope of the appended claims and
their equivalents.

What is claimed is:

1. An array substrate for a liquid crystal display device

including a plurality of pixel regions, comprising:

ap-type driving TFT, an n-type driving TFT and a switch-
ing TFT on a substrate that includes a display area and a
non-display area, wherein the p-type and the n-type driv-
ing TFTs are in the non-display area and the switching
TFT is in the display area;

a gate insulating layer on the substrate that includes first,
second and third semiconductor layers;

first, second and third gate electrodes and a gate line con-
nected to the third gate electrode on the gate insulating
layer, wherein the first, second and third gate electrodes
correspond to central portions of the first, second and
third semiconductor layers;

a first storage electrode in the display area and a second
storage electrode over the first storage -electrode,
wherein the first and second storage electrodes form a
storage capacitor with the gate insulating layer therebe-
tween;

an interlayer insulating layer on the substrate that includes
the first, second and third gate electrodes, wherein the
interlayer insulating layer has first, second and third
contact holes that expose ohmic contact regions of the
first, second and third semiconductor layers;
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first, second and third source electrodes and first, second
and third drain electrodes and a data line on the inter-
layer insulating layer, wherein the data line is connected
to the third source electrode and crosses the gate line to
define a pixel region, wherein each of the first, second
and third source electrodes and the first, second and third
drain electrodes contacts each of the ohmic contact
regions of the first, second and third semiconductor lay-
ers via each of the first to third contact holes;

a passivation layer on the substrate that includes the first,
second and third source electrodes and the first, second
and third drain electrodes and the data line, wherein the
passivation layer has a drain contact hole that exposes a
portion of the third drain electrode;

apixel electrode on the passivation layer, wherein the pixel
electrode connects to the third drain electrode via the
drain contact hole; and

a black matrix on the substrate that includes the pixel
electrode, the pixel electrode having an overlapping por-
tion that overlaps with the black matrix and a non-over-
lapping portion exposed from the black matrix and con-
nected to the overlapping portion, wherein the
overlapping portion of the pixel electrode is in direct
contact with the black matrix and connected to the third
drain electrode under the black matrix, the storage
capacitor being disposed between the non-overlapping
portion of the pixel electrode and the third drain elec-
trode in a same pixel region,
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wherein the black matrix is in the non-display area and a

non-pixel area of the display area,

wherein the black matrix is formed on upper surfaces of the

passivation layer and the pixel electrode,

wherein the black matrix directly contacts a portion of the

passivation layer between the pixel electrode and the
data line and directly contacts an end portion of the pixel
electrode, and

wherein the black matrix completely covers the storage

capacitor and the data line.

2. The array substrate according to claim 1, wherein the
non-pixel region includes regions that correspond to the gate
line, the data line, a space between the pixel electrode and the
data line, and the switching TFT.

3. The array substrate according to claim 1 coupled to a
color filter substrate, wherein the color filter substrate
includes a color filter layer on another substrate and a com-
mon electrode on the color filter layer.

4. The array substrate according to claim 3, wherein the
color filter layer includes red, green and blue sub-color filter
layers, each of the red, green and blue sub-color filter layers in
the pixel region, wherein the black matrix corresponds to
boundaries between the red, green and blue sub-color filter
layers.

5. The array substrate according to claim 1, wherein the
black matrix covers a portion between the gate line and the
second storage electrode.
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