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LIQUID CRYSTAL DISPLAY DEVICE AND
METHOD FOR FABRICATING THE SAME

This application claims the benefit of Korean Patent Appli-
cation No. 10-2012-0019514, filed on Feb. 27, 2012, which is
hereby incorporated by reference as if fully set forth herein.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a liquid crystal display
device, and more particularly, to a liquid crystal display
device and a method for fabricating the same to reduce a mask
process and remove a photo active compound (PAC) and
thereby improve productivity.

2. Discussion of the Related Art

With the progress of information-dependent society, the
demand for various forms of display devices has increased. To
meet such a demand, efforts have recently been made to
research flat panel display devices such as liquid crystal dis-
plays (LCDs), plasma display panels (PDPs), electro-lumi-
nescent displays (ELDs) and vacuum fluorescent displays
(VFDs). Some types of such flat panel displays are being
practically applied to various appliances for display purposes.

Of these, LCDs are currently the most widely used as
substitutes for cathode ray tubes (CRTs) in association with
mobile image display devices because LCDs have advantages
of superior picture quality, lightness, slimness, and low power
consumption. Various applications of LCDs are being devel-
oped as not only mobile image display devices such as moni-
tors of notebook computers, but also monitors of TVs and
laptop computers receiving broadcast signals and displaying
images. Such a liquid crystal display device includes a first
substrate provided with a thin film transistor array, a second
substrate provided with a color filter array and a liquid crystal
layer formed between the first and second substrates. The first
substrate includes a plurality of pixel regions defined by gate
lines and data lines that cross each other, a plurality of pixel
electrodes formed in the respective pixel regions where data
signals are supplied, respectively, and a plurality of thin film
transistors to respectively drive the pixel electrodes. Also, the
second substrate includes a color filter formed in each pixel
region, a black matrix to prevent light leakage and a column
spacer to maintain a gap between the first substrate and the
second substrate.

The representative driving modes that are most commonly
used for the liquid crystal display device include a twisted
nematic (TN) mode in which liquid crystal directors are
aligned to be twisted by 90° and are then controlled through
application of a voltage thereto and an in-plane switching
mode in which liquid crystals are driven by a horizontal
electric field between a pixel electrode and a common elec-
trode aligned in parallel on a substrate.

In particular, in the in-plane switching mode, pixel elec-
trodes and common electrodes are alternately formed in an
opening of the thin film transistor substrate and liquid crystal
is aligned by a horizontal electric field generated between the
pixel electrodes and common electrodes. An in-plane switch-
ing mode LCD device has a wide viewing angle, but draw-
backs of low aperture ratio and low transmittance. In order to
solve these drawbacks, a fringe field switching (FFS) mode
LCD device is suggested.

The FFS mode liquid crystal display device includes a
common electrode having a single electrode shape formed in
a pixel region and a plurality of pixel electrodes having slit
shapes formed on the common electrode, or includes a pixel
electrode having a single electrode shape and a plurality of
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2

common electrodes having slit shapes, thus operating liquid
crystal molecules by a fringe field formed between the pixel
and common electrodes.

Hereinafter, a method for fabricating a general fringe field
switching mode liquid crystal display device will be
described with reference to the annexed drawings.

FIG. 1 is a sectional view illustrating a general fringe field
switching mode liquid crystal display device. FIGS. 2A to 2E
are sectional views illustrating a step of connecting a drain
electrode to a pixel electrode in the liquid crystal display
device of FIG. 1.

Referring to FIG. 1, the method for fabricating the general
fringe field switching mode liquid crystal display device com-
prises forming gate lines (not shown), gate electrodes 10a,
gate pad lower electrodes 105 and data pad lower electrodes
10c¢ on a first substrate 10 using a first mask, and forming a
semiconductor layer 13 including an active layer 13a and an
ohmic contact layer 135 stacked in this order using a second
mask. Also, the method comprises forming source and drain
electrodes 14 and 145, and data lines DL using a third mask,
and forming first and second protective films 15a and 155 to
cover the source and drain electrodes 14a and 14b.

Also, the second protective film 155 is selectively removed
using a fourth mask to expose the first protective film 154
corresponding to the drain electrode 144, the gate pad lower
electrode 105 and the data pad lower electrode 10¢. Also, a
common electrode 18 is formed on the second protective film
155 using a fifth mask. A third protective film 15¢ is formed
to cover the common electrode 18 and the third protective film
15c¢ is selectively removed using a sixth mask to expose the
drain electrode 14, the gate pad lower electrode 105 and the
data pad lower electrode 10c.

Also, apixel electrode 16a connected to the drain electrode
145, a gate pad upper electrode 165 connected to the gate pad
lower electrode 105 and a data pad upper electrode 16¢ con-
nected to the data pad lower electrode 10¢ are formed on the
third protective film 15¢ using a seventh mask. Also, although
not shown, a black matrix, R, G and B color filters and column
spacers are formed on the second substrate. In order to per-
form these steps, the general liquid crystal display device is
formed using twelve masks in total. Accordingly, the overall
process is complicated and fabrication cost is increased.

Meanwhile, the general liquid crystal display device
includes a second protective film 156 formed of a photo active
compound (PAC) such that the second protective film 155 is
interposed between the first and third protective films 15a and
15¢, to reduce data load between data lines DL and pixel
electrodes 16a and thereby decrease power consumption. In
this regard, generally, the second protective film 155 formed
of PAC, an organic insulating film, is thicker than the first and
third protective films 15a and 15¢ formed of an inorganic
insulating film. For this reason, time required for formation of
the second protective film 155 is greater than time required
for formation of the first and third protective films 15¢ and
15¢, thus causing a deterioration in yield.

Furthermore, since the organic insulating film and the inor-
ganic insulating film cannot be patterned through the same
mask process, in the general liquid crystal display device, the
first protective film 15a and the second protective film 155 are
sequentially formed, as shown in FIG. 2A. The second pro-
tective film 154 is patterned through a fourth mask process to
expose the first protective film 154, as shown in FIG. 2B.
Also, a common electrode 18 is formed on the second pro-
tective film 155.

Then, as shown in FIG. 2C, the third protective film 15¢ is
formed such that the third protective film 15¢ covers the
common electrode 18 and the exposed first protective film
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15a. As shown in FIG. 2D, the first and third protective films
15a and 15¢ corresponding to a region where the second
protective film 155 is removed, are patterned through a sixth
mask process to expose the drain electrode 14b. Also, as
shown in FIG. 2E, a pixel electrode 16a connected to the
exposed drain electrode 145 is formed on the third protective
film 15¢.

That is, as described above, the general liquid crystal dis-
play device entails a complicated manufacturing process and
has a deteriorated yield, since the first and third protective
films 15a and 15¢, and the second protective film 155 are
formed of different materials and thus cannot be simulta-
neously patterned.

SUMMARY OF THE INVENTION

Accordingly, the present invention is directed to a liquid
crystal display device and a method for fabricating the same
that substantially obviate one or more problems due to limi-
tations and disadvantages of the related art.

An object of the present invention is to provide a liquid
crystal display device having a COT (color filter on TFT)
structure fabricated using ten masks and a method for fabri-
cating the same.

Additional advantages, objects, and features of the inven-
tion will be set forth in part in the description which follows
and in part will become apparent to those having ordinary
skill in the art upon examination of the following or may be
learned from practice of the invention. The objectives and
other advantages of the invention may be realized and
attained by the structure particularly pointed outin the written
description and claims hereof as well as the appended draw-
ings.

To achieve these objects and other advantages and in accor-
dance with the purpose of the invention, as embodied and
broadly described herein, a liquid crystal display device
includes: a first substrate having a plurality of pixel regions
defined by a plurality of gate lines and a plurality of data lines
crossing each other; a thin film transistor formed in each pixel
region; a first inorganic protective film on the first substrate
including the thin film transistor; color filters formed on the
first inorganic protective film in each pixel region excluding
the thin film transistor; a common electrode formed on the
color filters; a second protective film formed over the entire
surface of the first inorganic protective film including the
common electrode; a pixel electrode formed on the second
inorganic protective film, such that the pixel electrode is
connected to a drain electrode of the thin film transistor
exposed by selective removal of the first and second inorganic
protective films, the pixel electrode forming a fringe field
with the common electrode such that the second inorganic
protective film is interposed between the pixel electrode and
the common electrode; and a column spacer formed on the
second inorganic protective film such that the column spacer
covers the thin film transistor.

The liquid crystal display device may further include a
second substrate joined to the first substrate, wherein an elec-
trostatic emission plate is formed over the entire surface of the
second substrate.

The electrostatic emission plate may be formed of a trans-
parent conductive material selected from TO, ITO, [ZO and
ITZ0.

The column spacer may be formed of a light shielding
material.

The light shielding material may be at least one selected
from carbon, titanium oxide and a color pigment.
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The column spacer may include: a first pattern overlapping
the thin film transistor, to compensate a height of the color
filters, and a second pattern formed on the first pattern,
wherein the second pattern contacts the second substrate and
maintains a cell gap between the first substrate and the second
substrate.

In another aspect of the present invention, a method for
fabricating a liquid crystal display device includes: forming a
plurality of gate lines and a plurality of data lines crossing
each other via a gate insulating film to define pixel regions on
a first substrate and forming thin film transistors connected to
the gate lines and the data lines; forming a first inorganic
protective film on the first substrate including the thin film
transistor; forming color filters on the first inorganic protec-
tive film in each pixel region excluding the thin film transis-
tor; forming a common electrode on the color filters; forming
a second inorganic protective film on the common electrode,
and selectively removing the first and second inorganic pro-
tective film to expose a drain electrode of the thin film tran-
sistor; forming a pixel electrode connected to the drain elec-
trode on the second inorganic protective film; and forming a
column spacer on the second protective film such that the
column spacer covers the thin film transistor.

The method may further include: joining the first substrate
to second substrate, the second substrate including an elec-
trostatic emission plate on the entire surface thereof.

The electrostatic emission plate may be formed of a trans-
parent conductive material selected from TO, ITO, IZ0 and
ITZ0.

The column spacer may be formed of a light shielding
material.

The light shielding material may be at least one selected
from carbon, titanium oxide and a color pigment.

It is to be understood that both the foregoing general
description and the following detailed description of the
present invention are exemplary and explanatory and are
intended to provide further explanation of the invention as
claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are included to pro-
vide a further understanding of the invention and are incor-
porated in and constitute a part of this application, illustrate
embodiment(s) of the invention and together with the descrip-
tion serve to explain the principle of the invention. In the
drawings:

FIG. 1 is a sectional view illustrating a general fringe field
switching mode liquid crystal display device;

FIGS.2A to 2E are sectional views illustrating a process of
connecting a drain electrode to a pixel electrode in the liquid
crystal display device of FIG. 1;

FIG. 3 is a sectional view illustrating a liquid crystal dis-
play device according to the present invention; and

FIGS. 4A to 4G are sectional views illustrating a method
for fabricating the liquid crystal display device according to
the present invention.

DETAILED DESCRIPTION OF THE INVENTION

Reference will now be made in detail to the preferred
embodiments of the present invention, examples of which are
illustrated in the accompanying drawings. Wherever pos-
sible, the same reference numbers will be used throughout the
drawings to refer to the same or like parts.

In general, a liquid crystal display device includes a first
substrate and a second substrate that face each other, and a
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liquid crystal layer having dielectric anisotropy formed
between the first and second substrates, wherein the first
substrate is provided with thin film transistors (TFTs) and
pixel electrodes in pixel regions defined by gate lines and data
lines, and the second substrate is provided with color filters.
In this case, when the first substrate is joined to the second
substrate, light leakage is generated due to misalignment and
an aperture ratio may be considerably deteriorated.

Accordingly, the liquid crystal display device according to
the present invention has a COT (color filter on TFT) structure
in which color filters and thin film transistors are formed on
the first substrate. Such a structure is obtained by forming
color filters and thin film transistors on the first substrate
using ten masks in total, thus simplifying the overall process
and reducing fabrication costs. As a result, join margin
between the first substrate and the second substrate is reduced
and an aperture ratio may thus be improved.

Hereinafter, with reference to the annexed drawings, the
liquid crystal display device according to the present inven-
tion will be described.

FIG. 3 is a sectional view illustrating a liquid crystal dis-
play device according to the present invention.

As shown in FIG. 3, the liquid crystal display device
according to the present invention includes thin film transis-
tors formed in pixel regions defined by gate lines (not shown)
and data lines DL that cross each other on the first substrate
100, a first inorganic protective film 150a formed over the
entire surface of a gate insulating film 120 including the thin
film transistors, R, G and B color filters 160a, 1605 and 160¢
formed in pixel regions excluding the thin film transistors on
the first inorganic protective film 150a, a common electrode
170 formed over the R, G and B color filters 160a, 1605 and
160c, a second inorganic protective film 1505 formed over the
entire surface of the first inorganic protective film 150a
including the common electrode 170, pixel electrodes 190a
formed on the second inorganic protective film 1505 such that
the pixel electrodes are connected to a drain electrode of the
thin film transistors exposed through selective removal of the
first and second inorganic protective films 1504 and 1505, and
form a fringe electric field with the common electrode 170,
and column spacers 200 formed on the second protective film
150a such that the column spacers overlap the thin film tran-
sistors.

Specifically, a plurality of gate lines (not shown) and data
lines DL cross each other on the first substrate 100 to define a
plurality of pixel regions, and the thin film transistors are
formed at the intersections between the gate lines (not shown)
and the data lines DL. Also, the liquid crystal display device
includes a gate pad connected to the gate line (not shown) and
a data pad connected to the data line DL.

The thin film transistor includes a gate electrode 110a, a
source electrode 140a and a drain electrode 1405 that are
spaced from each other, and a semiconductor layer 130
including an active layer 130a and an ohmic contact layer
1305 stacked in this order. The gate electrode 110a may
protrude from the gate lines (not shown) to receive a scan
signal from the gate lines (not shown) and may be defined by
a part of the gate lines (not shown).

The active layer 130a overlaps the gate electrode 110a such
that the gate insulating film 120 made of an inorganic insu-
lating material such as silicon oxide (SiOx), silicon nitride
(SiNx) is interposed between the active layer 130a and the
gate electrode 110a. The ohmic contact layer 1305 formed on
the active layer 1304 reduces contact resistance between the
source and drain electrodes (140a, 1405) and the active layer
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130a, and the ohmic contact layer 1305 corresponding to the
gap between the source and drain electrodes 140a and 1405 is
removed to form a channel.

The source electrode 1404 is connected to the data line DL
to receive a pixel signal from the data line DL, and the drain
electrode 1405 faces the source electrode 140qa such that the
drain electrode 1404 is spaced from the source electrode 140a
by a predetermined distance. Also, the first inorganic protec-
tive film 150a is formed over the gate insulating film 120
including the thin film transistors and the data lines DL. The
first inorganic protective film 150a may be formed of an
inorganic insulating film such as SiNx and SiOx.

R, G and B color filters 160a, 1605 and 160c are formed in
pixel regions on the first inorganic protective film 150a. That
is, thin film transistors, and R, G and B color filters 160a,
1605 and 160¢ are formed on the first substrate 100, thus
minimizing a join margin, when the first substrate 100 is
joined to the second substrate 300, thereby improving an
aperture ratio.

Inparticular, as described above, preferably, theR, Gand B
color filters 160a, 1605 and 160c¢, are formed in pixel regions
excluding the thin film transistors, so that the R, Gand B color
filters do not overlap thin film transistors. This aims at form-
ing a drain contact hole 180a to connect the pixel electrodes
190q to the drain electrode 1405 using one mask, based on a
configuration in which only the first and second inorganic
protective films 150a and 1505 overlap the thin film transis-
tors on the drain electrode 140a.

Also, the common electrode 170 is formed of a transparent
conductive material such as tin oxide (TO), indium tin oxide
(ITO), indium zinc oxide (IZO) and indium tin zinc oxide
(ITZO) on the R, G and B color filters 160a, 1605 and 160¢,
and the common electrode 170 having a single electrode
shape receives a common signal.

A second inorganic protective film 1505 is formed over the
entire surface of the first inorganic protective film 150a
including the common electrode 170. The second inorganic
protective film 1505 is also formed of an inorganic insulating
film such as SiNx. The first and second inorganic protective
films 1504 and 1505 include a drain contact hole 180a to
expose the drain electrode 1405 of the thin film transistor.

Also, a plurality of slit-shaped pixel electrodes 190a are
formed on the second inorganic protective film 1505 and the
pixel electrodes 190q are connected to drain electrodes 1405
via the drain contact hole 180a. The pixel electrodes 190a are
formed of a transparent conductive material such as tin oxide
(TO), indium tin oxide (ITO), indium zinc oxide (IZ0), and
indium tin zinc oxide (ITZ0).

In particular, the pixel electrodes 190a form a fringe elec-
tric field with the common electrode 170. The second inor-
ganic protective film 1505 is interposed between the pixel
electrodes 1904 and the common electrode 170. Also, liquid
crystal molecules are rotated by the fringe field due to dielec-
tric anisotropy, and transmittance of light emitted to pixel
regions is changed depending on the rotation level of the
liquid crystal molecules, to realize an image.

Also, column spacers 200 are formed on the second inor-
ganic protective film 1505 such that they overlap the thin film
transistors. As shown in the drawing, the column spacers 200
are formed to have a double height including: a first pattern
200q serving as PAC that overlaps the thin film transistors to
compensate heights of the R, G and B color filters 160a, 1605
and 160c; and a second pattern 2005 formed on the first
pattern 200a such that second pattern 2005 contacts the sec-
ond substrate 300 and maintains a cell gap between the first
substrate 100 and the second substrate 300. Also, the column
spacers 200 may have a single, or triple or more height.
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The column spacer 200 is formed of a light shielding mate-
rial to eliminate the need for separate formation of a black
matrix. Specifically, the column spacer 200 is preferably
formed of an organic material absorbing light, such as carbon,
titanium oxide (TiOx), or a color pigment, or a black organic
material, for example, a black resin absorbing light.

Also, the gate pad supplies a scan signal from a gate driver
(not shown) to the gate line (not shown). The gate pad
includes a gate pad lower electrode 1105 connected to the
gate line (not shown) and a gate pad upper electrode 1805
connected to the gate pad lower electrode 1105 via a gate
contact hole 1804 that passes through the first and second
inorganic protective films 1504 and 1505 and the gate insu-
lating film 120.

Also, the data pad supplies a pixel signal from the data
driver (not shown) to the data line DL. The data pad includes
a data pad lower electrode 140c¢ connected to the data lines
DL, and a data pad upper electrode 180c connected to the data
pad lower electrode 140¢ via a data contact hole 180c¢ that
passes through the first and second inorganic protective films
150a and 1505.

The liquid crystal display device according to the present
invention includes the thin film transistors, and R, G and B
color filters 160a, 1605 and 160c formed on the first substrate
100, thus reducing a join margin between the first and second
substrates 100 and 300 and improving an aperture ratio. In
particular, in the liquid crystal display device according to the
present invention, the R, G and B color filters 160a, 1605 and
160c reduce a data load between the data lines DL and pixel
electrodes 190q, thus removing PAC.

A general liquid crystal display device includes an organic
insulating film made of a photo active compound (PAC),
formed between the first protective film and the pixel elec-
trode, thus reducing date load between data lines and pixel
electrodes. In this regard, PAC is thicker than the inorganic
insulating film, thus entailing a long process time and dete-
riorating yield. Since the PAC and the inorganic insulating
film should be patterned through separate mask processes,
when a drain contact hole to connect the pixel electrodes and
the drain electrode is formed, the overall process is compli-
cated and fabrication costs increase.

However, in the liquid crystal display device according to
the present invention, R, G and B color filters 1604, 1605 and
160c can reduce a data load between the data lines DL and the
pixel electrodes 190a, although the PAC is removed. Further-
more, the R, G and B color filters 160a, 16054 and 160c¢ are
formed to not overlap the thin film transistors, thereby selec-
tively removing the first and second protective films 150a and
1505 stacked in this order simultaneously in the process of
exposing the drain electrode of thin film transistors.

Also, an electrostatic emission plate 310 for electrostatic
emission is formed on the second substrate 300 that faces the
first substrate 100. The electrostatic emission plate 310 is
formed of a transparent conductive material such as tin oxide
(TO), indium tin oxide (ITO), indium zinc oxide (IZO), or
indium tin zinc oxide (ITZO) over the entire surface of the
second substrate 300, to dissipate electrostatic charge gener-
ated during the module process outside.

That is, the electrostatic emission plate 310 is formed over
the entire surface of the second substrate 300 and the second
substrate 300 thus does not need a mask process. Accordingly,
the second substrate 300 has a small thickness, thus reducing
the thickness of the liquid crystal display device.

Hereinafter, with reference to the annexed drawings, a
method for fabricating the liquid crystal display device
according to the present invention will be described in detail.
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FIGS. 4A to 4G are sectional views illustrating a method
for fabricating the liquid crystal display device according to
the present invention.

First, as shown in FIG. 4A, a gate electrode 1104, gate lines
(not shown) and a gate pad lower electrode 1105 are formed
using a first mask on a first substrate 100. Specifically, a gate
metal layer is formed by a deposition method such as sput-
tering on the first substrate 100, and the gate metal layer is
patterned to form a gate electrode 110a, gate lines (not
shown) and a gate pad lower electrode 1105. Also, a gate
insulating film 120 is formed over the entire surface of the first
substrate 100 including the gate electrode 110a, the gate lines
(not shown) and the gate pad lower electrode 1105.

Next, as shown in FIG. 4B, a semiconductor layer 130
including an active layer 130a and an ohmic contact layer
1305 stacked in this order is formed using the second mask.
Source and drain electrodes 140a and 1404 spaced from each
other by a predetermined distance are formed on the semi-
conductor layer 130 using a third mask. At the same time, data
lines DL and a data pad lower electrode 140¢ are formed on
the gate insulating film 120 using the third mask. The data
lines DL cross gate lines to define a plurality of pixel regions.

In particular, although not shown, when a halftone mask or
diffraction exposure mask is used as the second mask, the
semiconductor layer 130, the source and drain electrodes
1404 and 1405, data lines DL and the data pad lower electrode
140c¢ can be formed using one mask and the manufacturing
process can thus be simplified.

Also, although the data pad lower electrode 140¢ and data
lines DL are formed simultaneously, the data pad lower elec-
trode 140¢ may be formed together with the gate pad lower
electrode 1105, and in this case, a configuration to connect the
data pad lower electrode 140c¢ to the data lines DL may be
further required.

As a result, the thin film transistor including the gate elec-
trode 110a, the semiconductor layer 130, and the source and
drain electrodes 140a and 1405 is formed. Also, a first inor-
ganic protective film 150¢ is formed over the entire surface of
the gate insulating film 120 including the thin film transistor.
The first inorganic protective film 150q is preferably an inor-
ganic insulating film such as SiNx.

Next, as shown in FIG. 4C, R, G and B color filters 160,
1605 and 160c are formed in pixel regions on the first inor-
ganic protective film 150¢ using fourth, fifth and sixth masks.
As shown in FIG. 4D, a common electrode 170 is formed on
the R, G and B color filters 160a, 1605 and 160¢ using a
seventh mask. The common electrode 170 is formed as a
single electrode shape using a transparent conductive mate-
rial such as tin oxide (TO), indium tin oxide (ITO), indium
zine oxide (IZ0), and indium tin zinc oxide (ITZO).

In particular, preferably, the R, G and B color filters 160q,
1605 and 160c¢ are formed in pixel regions excluding thin film
transistors, so that the R, G and B color filters 160a, 16054 and
160c do not overlap the thin film transistors. This serves to
form a drain contact hole 180a to connect the pixel electrodes
and the drain electrode 1405 using one mask.

Specifically, in accordance with the general liquid crystal
display device, first and second protective films are sequen-
tially formed such that they cover the thin film transistors. At
this time, the first protective film is formed of an inorganic
insulating film and the second protective film is formed of an
organic insulating film, as a photo active compound (PAC).

The formation of the second protective film with a photo
active compound (PAC) aims at reducing a data load between
the pixel electrodes and the data lines.

Since a third protective film is formed of an inorganic
insulating film on the second protective film in order to form
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a fringe field, two mask processes in total are required for
formation of a drain contact hole to connect the pixel elec-
trode to the drain electrode.

That is, the first and third protective films are formed of
inorganic insulating films, while the second protective film is
formed of PAC as an organic insulating film. For this reason,
the first, second and third protective films cannot be simulta-
neously patterned. Accordingly, the general liquid crystal
display device has a configuration in which the second pro-
tective film is selectively removed to expose the first protec-
tive film, a third protective film is formed to cover the first
protective film exposed through removal of the second pro-
tective film, and the first and third protective films stacked in
this order are then selectively removed to expose the drain
electrode.

However, as described above, in the liquid crystal display
device according to the present invention, R, G and B color
filters 160a, 1605 and 160c reduce data load between the
pixel electrodes and data lines, thus removing PAC. In par-
ticular, R, G and B color filters 160a, 1605 and 160c are
formed in pixel regions, excluding regions where thin film
transistors are formed, thereby forming the drain contact hole
using one mask.

Next, as shown in FIG. 4E, a second inorganic protective
film 1505 is formed over the entire surface of the first inor-
ganic protective film 150a including the common electrode
170. The second inorganic protective film 1504 is also formed
of an inorganic insulating film such as SiNx, like the first
inorganic protective film 150a. In this case, since only the first
inorganic protective film 150a and the second inorganic pro-
tective film 1505 overlap the thin film transistor, the first and
second inorganic protective films 150¢ and 1505 are pat-
terned using an eighth mask to form a drain contact hole 180a
exposing the drain electrode 1405. At the same time, a gate
pad contact hole 1805 and a data pad contact hole 180¢
exposing the gate pad lower electrode 1105 and the data pad
lower electrode 140¢ are formed.

Also, as shown in FIG. 4F, a transparent conductive mate-
rial such as tin oxide (TO), indium tin oxide (ITO), indium
zine oxide (IZ0), and indium tin zinc oxide (ITZ0O) is depos-
ited over the entire surface of the second inorganic protective
film 1504 including the drain contact hole 180q, the gate pad
contact hole 1805 and the data pad contact hole 180¢, and is
thus patterned using a ninth mask to form pixel electrodes
190q, a gate pad upper electrode 1905 and a data pad upper
electrode 190c.

At this time, the pixel electrodes 190¢ are formed to have a
shape of a plurality of slits and are connected to the drain
electrode 1405 through the drain contact hole 180a. The pixel
electrodes 190a overlap the common electrode 170 via the
second inorganic protective film 1505 to form a fringe field.
Also, the gate pad upper electrode 1906 and the data pad
upper electrode 190c¢ are connected through the gate pad
contact hole 1805 and the data pad contact hole 180¢ to the
gate pad lower electrode 1105 and the data pad lower elec-
trode 140¢, respectively.

Finally, as shown in FIG. 4G, a column spacer 200 is
formed using an eleventh mask such as a half tone mask or a
diffraction exposure mask on the second inorganic protective
film 1505 that overlaps and covers the thin film transistor
(S40). At this time, as shown in FIG. 4G, the column spacer
200 may have a double height including: a first pattern 200a
serving as PAC that overlaps and covers thin film transistors
to compensate heights of the R, G and B color filters 160a,
1605 and 160c; and a second pattern 2005 formed on the first
pattern 200a such that second pattern 2005 contacts the sec-
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ond substrate 300 and maintains a cell gap between the first
substrate 100 and the second substrate 300.

Also, the column spacer 200 may have a single, or triple or
more height, if desired. The column spacer 200 is formed of
a light shielding material to eliminate the necessity of a pro-
cess for forming a black matrix.

Also, the first substrate 100 is joined to the second substrate
300 and a liquid crystal is then injected between the first
substrate 100 and the second substrate 300 to form a liquid
crystal layer 400. In particular, an electrostatic emission plate
310 for electrostatic emission is formed on the second sub-
strate 300.

The electrostatic emission plate 310 is formed of a trans-
parent conductive material such as tin oxide (TO), indium tin
oxide (ITO), indium zinc oxide (IZ0), or indium tin zinc
oxide (ITZO) over the entire surface of the second substrate
300, to dissipate electrostatic charge generated during the
module process outside.

Inaccordance with the liquid crystal display device accord-
ing to the present invention, thin film transistors, and R, G and
B color filters 160a, 1605 and 160c are formed on the first
substrate 100 using ten masks in total, thereby reducing fab-
rication costs and simplifying the overall manufacturing pro-
cess. Furthermore, when the semiconductor layer 130, the
source and drain electrodes 140a and 1405, the data lines DL
and the data pad lower electrode 140c¢ are formed using one
mask, the liquid crystal display device can be formed using
nine masks in total.

In particular, thin film transistors and R, G, B color filters
(1604, 1605, 160c) are formed on the first substrate 100, thus
reducing a join margin of first and second substrates 100 and
300 and improving an aperture ratio. Also, the R, G and B
color filters 160a, 1606 and 160c can reduce a data load
between data lines DL and pixel electrodes 190a, thus remov-
ing a photo active compound (PAC), reducing fabrication
costs and decreasing process time. Also, removal of PAC
enables formation of the drain contact hole 180a to connect
the drain electrode 1405 to the pixel electrode 1904 using one
mask.

The liquid crystal display device and a method for fabri-
cating the same according to the present invention have the
following advantages.

First, color filters and thin film transistors are formed on a
first substrate, thus reducing a join margin of the first and
second substrates and improving an aperture ratio. In particu-
lar, the color filters formed on the first substrate reduce a data
load between pixel electrodes and data lines, thus decreasing
fabrication costs through removal of a photo active compound
(PAC).

Second, since the PAC present between a first protective
film and pixel electrode is removed, a drain contact hole to
connect a drain electrode to a pixel electrode can be formed
through one mask process.

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

What is claimed is:

1. A liquid crystal display device comprising:

a first substrate having a plurality of pixel regions defined
by a plurality of gate lines and a plurality of data lines
crossing each other;

a thin film transistor formed in each pixel region;
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afirst inorganic protective film on the first substrate includ-
ing the thin film transistor;

color filters formed on the first inorganic protective film in
each pixel region excluding the thin film transistor;

a common electrode formed on the color filters;

a second protective film formed over the entire surface of
the first inorganic protective film including the common
electrode;

apixel electrode formed on the second inorganic protective
film, such that the pixel electrode is connected to a drain
electrode through a drain contact hole exposing the drain
electrode; and

acolumn spacer formed on the second inorganic protective
film such that the column spacer covers the thin film
transistor,

wherein the first inorganic protective film directly contacts
the second inorganic protective film at a portion sur-
rounding the drain contact hole.

2. The liquid crystal display device according to claim 1,
further comprising a second substrate joined to the first sub-
strate,

wherein an electrostatic emission plate is formed over the
entire surface of the second substrate.

3. The liquid crystal display device according to claim 1,
wherein the column spacer is formed of a light shielding
material.

4. The liquid crystal display device according to claim 3,
wherein the light shielding material is at least one selected
from carbon, titanium oxide and a color pigment.
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5. The liquid crystal display device according to claim 2,
wherein the column spacer comprises:

a first pattern covering the thin film transistor, to compen-
sate a height of the color filters; and

a second pattern formed on the first pattern, wherein the
second pattern contacts the second substrate and main-
tains a cell gap between the first substrate and the second
substrate.

6. A method for fabricating a liquid crystal display device

comprising:

forming a plurality of gate lines and a plurality of data lines
crossing each other via a gate insulating film to define
pixel regions on a first substrate and forming thin film
transistors connected to the gate lines and the data lines;

forming a first inorganic protective film on the first sub-
strate including the thin film transistor;

forming color filters on the first inorganic protective film in
each pixel region excluding the thin film transistor;

forming a common electrode on the color filters;

forming a second inorganic protective film on the common
electrode, and selectively removing only the first and
second inorganic protective film to form a drain contact
hole exposing a drain electrode of the thin film transis-
tor;

forming a pixel electrode connected to the drain electrode
on the second inorganic protective film; and

forming a column spacer on the second protective film such
that the column spacer covers the thin film transistor.

* ok %k
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