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[Fig. 22]
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LIQUID CRYSTAL DISPLAY

TECHNICAL FIELD

[0001] The present invention relates to a liquid crystal dis-
play, and more particularly, to a liquid crystal display that can
prevent edge failures of a liquid crystal panel.

BACKGROUND ART

[0002] Aliquid crystal display (LCD) displays information
using electrical and optical properties of liquid crystals
injected into a liquid crystal panel. Compared to CRTs, LCDs
have notable advantages in that they are smaller and lighter,
and in addition to having low power consumption, they
require low driving voltages. Due to such advantages, LCDs
have wide applications in portable computers, desktop com-
puter monitors, monitors of high-quality image display
devices.

[0003] Generally, LCDs include a liquid crystal panel
assembly and a backlight assembly. The liquid crystal panel
assembly has a liquid crystal panel formed by injecting liquid
crystals having dielectric anisotropy into a space between a
first substrate and a second substrate, a driving integrated
circuit (IC) mounted on the liquid crystal panel by a chip-on-
glass (COG) and supplying corresponding driving signals to
gate lines and data lines arranged on the liquid crystal panel,
a printed circuit board transmitting pre-determined data and
control signals to the driving IC, and a flexible printed circuit
board connecting the printed circuit board to the driving IC.
The liquid crystal panel assembly is combined with the back-
light assembly which has alamp assembly and various optical
sheets, thus completing the LCD.

[0004] In conventional LCDs, a black matrix, color filters,
an overcoat layer for planarizing a surface of the color filters,
and a common electrode are sequentially formed on an insu-
lating substrate provided on a second substrate, the common
electrode on the insulating substrate provided on the second
substrate changing the orientation of molecules in a liquid
crystal layer by a potential difference from a pixel electrode
provided on a first substrate. Here, the color filters may be
arranged in a stripe shape, a mosaic shape, a delta shape, a
square shape, or the like. In the case of forming color filters in
a stripe shape, the respective color filters are formed at open-
ings present in the same line. Alternatively, the respective
color filters may be formed at openings on the black matrix in
an island shape.

[0005] FIG. 1 is a layout view of a portion of a second
substrate of a conventional liquid crystal display (LCD) illus-
trating an exemplary embodiment of color filters formed in a
stripe shape.

[0006] An overcoat layer and a common electrode are
sequentially formed on the color filters, or island arrange-
ment, and column spacers are formed on the common elec-
trode for maintaining a uniform cell gap between the first
substrate and the second substrate. As described above, after
forming the column spacers, the first substrate and the second
substrate are combined, thus completing the liquid crystal
panel.

[0007] When combining the first substrate and the second
substrate, a sealant is applied to the edge of the first substrate,
aliquid crystal material is dispensed into an edge portion, and
the first and second substrates are aligned to then be com-
bined.
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[0008] 1In the course of dispensing liquid crystal into the
first substrate, an excessive amount of liquid crystal may be
dispensed. In such a case, excess liquid crystal may move
toward the edge of the liquid crystal panel, resulting in an
increase of a cell gap between the two substrates along the
edge of the liquid crystal panel. That is, the column spacers
are overlapped with the black matrix, the color filter layer, the
overcoat layer and the common electrode on the second sub-
strate. In addition, the column spacers are formed to a uniform
height. In the case where the first and second plate are com-
bined, an excessive amount of liquid crystal moves toward the
edge of the liquid crystal panel, increasing a cell gap at edge
portions of the liquid crystal panel, which eventually results
in having a liquid crystal layer with uneven thickness.
[0009] As described above, if the thickness of the liquid
crystal layer is not uniform, light is non-uniformly transmit-
ted through the liquid crystal layer, which results in decreas-
ing the manufacturing yield.

[0010] Thus, there is a need to prevent the change in the cell
gap at the edge portion of a liquid crystal panel when exces-
sive liquid crystal is dispensed into the liquid crystal panel.

DISCLOSURE OF INVENTION
Technical Problem

[0011] To solve the above problems, it is an object of the
present invention to provide a liquid crystal display that can
prevent the edge failure in a liquid crystal panel, which is
generated when excessive liquid crystal is dispensed between
a first substrate and a second substrate of a liquid crystal
panel.

[0012] The above and other objects, features and advan-
tages, of the present invention will become clear to those
skilled in the art upon review of the following description, the
attached drawings and appended claims.

Technical Solution

[0013] To accomplish the above object of the present inven-
tion, there is provided a liquid crystal display device includ-
ing a first substrate and a second substrate facing and spaced
apart from each other in a predetermined distance, in which
the second substrate has a first area in which color filters are
formed over a plurality of pixel regions and a second area in
which the color filters are formed at each of the plurality of
pixel regions.

[0014] Additional advantages and features of the present
invention and methods of accomplishing the same may be
understood more readily by reference to the following
detailed description of preferred embodiments and the
accompanying drawings. The present invention may, how-
ever, be embodied in many different forms and should not be
construed as being limited to the embodiments set forth
herein. Rather, these embodiments are provided so that this
disclosure will be thorough and complete and will fully con-
vey the concept ofthe invention to those skilled in the art, and
the present invention will only be defined by the appended
claims. Like reference numerals refer to like elements
throughout the specification.

ADVANTAGEOUS EFFECTS

[0015] The liquid crystal display (LCD) according to an
embodiment of the present invention, color filters in the first
area of the second substrate are formed over a plurality of
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pixel regions and color filters in the second area of the second
area are formed separately at each pixel region, so as to secure
more liquid crystal margin in the first area than liquid crystal
margin in the second area. Accordingly, in a step of combin-
ing the first substrate with the second substrate, the thickness
of the liquid crystal layer can be prevented from increasing at
edge portions of the first substrate with the second substrate
even when excessive liquid crystal is dispensed into the liquid
crystal panel.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] FIG. 1 is a layout view of a portion of a second
substrate of a conventional liquid crystal display (LCD);
[0017] FIG. 2 s a partial perspective view of an LCD of a
first embodiment of the present invention;

[0018] FIG. 3 is a cross-sectional view taken along a line
IIb-IIb' of FIG. 2;

[0019] FIG. 4 is a cross-sectional view taken along lines
TIc-II¢" and II¢'-I1c" of FIG. 2;

[0020] FIG.5is a plan view showing a second substrate of
the LCD shown in FIG. 2;

[0021] FIG. 6is an enlarged view showing a portion “A” of
FIG. 5;
[0022] FIG. 7 is a cross-sectional view taken along a line

Mle-1MI¢' of FIG. 6;

[0023] FIGS. 8 through 12 are plan views showing process-
ing steps of the second substrate shown in FIG. 5;

[0024] FIGS. 13 through 21 are cross-sectional view show-
ing processing steps of the second substrate shown in FIG. 5,
taken along the lines of FIGS. 8 through 12;

[0025] FIG. 22 is a partial perspective view of an LCD
according to a second embodiment of the present invention;
[0026] FIG. 23 is a cross-sectional view taken along line
VIb-1Ib' of FIG. 22;

[0027] FIG. 24 is a cross-sectional view taken along line
Vle-VIe' of FIG. 22;

[0028] FIG. 25 is a partial perspective view of an LCD
according to a third embodiment of the present invention; and
[0029] FIG. 26 is a cross-sectional view taken along line
VIIb-VIIb' of FIG. 25.

DESCRIPTION OF THE REFERENCE
NUMERALS ABOUT MAIN ELEMENTS IN THE
DRAWINGS

[0030] 1: a Liquid Crystal Display (LCD)
[0031] 2. 210, 300: a first substrate
[0032] 3. 310, 200: a second substrate
[0033] 4: aliquid crystal layer

[0034] 10, 90: a insulating substrate

[0035] 22: a gate line

[0036] 24: a gate line terminal
[0037] 26: a gate electrode

[0038] 28: a storage electrode line
[0039] 29: a storage electrode
[0040] 30: a gate insulating layer
[0041] 40: a semiconductor layer
[0042] 45, 46: a ohmic contact layer
[0043] 52: a data line

[0044] 54: a data line terminal
[0045] 55: a source electrode
[0046] 56: a drain electrode
[0047] 70: a passivation layer
[0048] 72: a first contact hole
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[0049] 73: a second contact hole

[0050] 74, 76: a contact hole

[0051] 82: a pixel electrode

[0052] 91: a color filter

[0053] 91R: ared sub color filter

[0054] 91G: a green sub color filter

[0055] 91B: a blue sub color filter

[0056] 92: a black matrix

[0057] 94: a common electrode

[0058] 97S: afirst column spacer

[0059] 97:i: a second column spacer

[0060] 95: a overcoat layer

[0061] S: afirst area

[0062] I:asecond area

MODE FOR THE INVENTION

[0063] A liquid crystal display (LCD) 1 according to an

embodiment of the present invention includes a first substrate,
a second substrate, and a liquid crystal layer interposed
between the first substrate and the second substrate. Here, the
second substrate has a first area in which color filters are
formed over a plurality of pixel regions and a second area in
which color filters are formed at each pixel region. The sec-
ond area is formed at display regions while the second area is
formed at nondisplay regions other than the display regions,
thatis, image displaying regions, on the second substrate. The
first area may be provided at a predetermined width, e.g., 7 m,
along the peripheral area of the second substrate.

[0064] LCDs can be classified into a vertically aligned (VA)
type LCD in which a TFT and a color filter are formed on the
first substrate and the second substrate, respectively, an in-
plane switching (IPS) type LCD, and the like according to the
driving type. LCDs may also be classified into an LCD in
whicha TFT and a color filter are formed on the first substrate
and the second substrate, respectively, and a color filter on
thin film transistor (COT) type LCD inwhich a color filter and
a TFT are formed on the same substrate, e.g., the first sub-
strate, according to the configuration. The LCDs according to
various embodiments of the present invention may embrace
all of the types mentioned above. That is, the LCDs according
to various embodiments of the present invention may include,
for example, a VA type LCD in which a TFT and a color filter
are formed on the first and second substrates, respectively, a
COT VA type LCD in which a TFT and a color filter are
formed on the second substrate, an IPS type LCD in which a
TFT and a color filter are formed on the first and second
substrates, respectively, an IPS type LCD in which a TFT and
acolor filter are formed on the second substrate, and the like.
[0065] Hereinafter, a VA type LCD in which a TFT and a
color filter are formed on a first substrate and a second sub-
strate, respectively, will be described as a first embodiment of
the present invention. Then, a VA type LCD in which a TFT
and a color filter are formed on a second substrate will be
described as a second embodiment of the present invention.
Next, an IPS type LCD in which a TFT and a color filter are
formed on each of a first substrate and a second substrate will
be described as a third embodiment of the present invention.
[0066] Various embodiments of the present invention will
now be described with reference to the accompanying draw-
ings. An LCD 1 according to the first embodiment of the
present invention will now be described with reference to
FIGS. 2 through 7.

[0067] FIG. 2 is a partial perspective view of an LCD
according to a firstembodiment of the present invention, FIG.
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3 is a cross-sectional view taken along a line IIb-1Ib' of FIG.
2, FIG. 4 is a cross-sectional view taken along lines Ilc-II¢'
and TI¢'-Ic" of FIG. 2, FIG. 5 is a plan view showing a second
substrate of the LCD shown in FIG. 2, FIG. 6 is an enlarged
view showing a portion “A” of FIG. 5, and FIG. 7 is a cross-
sectional view taken along a line Illc-1Il¢' of FIG. 6.

[0068] Referring first to FIGS. 2 and 3, the LCD 1 accord-
ing to the first embodiment of the present invention includes
a first substrate 2, a second substrate 3 opposite to and spaced
a predetermined distance apart from the first substrate 2, a
liquid crystal layer 4 interposed between the first substrate 2
and the second substrate 3 and having liquid crystal mol-
ecules aligned in a predetermined direction.

[0069] The first substrate 2 has a plurality of gate lines 22
arranged in a transverse direction on an insulating substrate
10 and a plurality of data lines 52 insulated from and arranged
perpendicular to the gate lines 22. A pixel region is defined at
each of intersecting regions of the plurality of gate lines 22
and the plurality of data lines 52. Here, the pixel region
indicates a region through which light is transmitted to dis-
play an image. A pixel electrode 82 is formed at each pixel
over the gate line 22 and the data line 52. Each pixel has a thin
film transistor ‘T connected to the gate line 22, the data line
52 and the pixel electrode 82.

[0070] Meanwhile, a black matrix 92, a color filter 91, an
overcoat layer 95 and a common electrode 94 are sequentially
formed on one plane of the second substrate 3. The black
matrix 92 is positioned at a boundary area of the color filter 91
and prevents light leakage, regions where the orientation of
the liquid crystal layer 4 is not controlled. The color filter 91,
which is composed of R, G, and B sub color filters 91R, 91G,
and 91G, each formed on the black matrix 92, allows light of
a predetermined wavelength to pass through the color filters.
The overcoat layer 95 planarizes a surface of the color filter 91
to enhance adhesion between the color filter 91 and the com-
mon electrode 94. The second substrate 3 will be described
later in more detail with reference to FIGS. 5 and 6.

[0071] A lower polarizing plate 11 and an upper polarizing
plate 12 transmitting only light paralle]l with the polarizing
axes are positioned to exterior surfaces of the first and second
substrates 2 and 3. Additionally, as a separate light source, a
backlight (not shown) may be positioned below the lower
polarizing plate 11.

[0072] Now, the first substrate 2 is described in more detail
with reference to FIGS. 2 and 3. With regard to the first
substrate 2, the gate line 22 is formed on the insulating sub-
strate 10 in a transverse direction, and a gate electrode 26 is
connected to the gate line 22 in the form of a protrusion. A
gate line terminal 24 for applying a gate signal from another
layer or an external circuit and transmitting the received gate
signal to the gate line 22 is formed at an end of the gate line 22.
The width of the gate line terminal 24 is expanded to be
connected to an external circuit. The gate line 22, the gate line
terminal 24, and the gate electrode 26 constitute a gate wire
(22,24, 26).

[0073] Inaddition, a storage electrode line 28 and a storage
electrode 29 are formed on the insulating substrate 10. The
storage electrode line 28 extends substantially in a transverse
direction across a pixel area. The storage electrode 29 is
branched from the storage electrode line 28 and has a wider
width than the storage electrode line 28. The storage electrode
line 28 and the storage electrode 29 constitute a storage elec-
trode wire (28, 29). The shapes and arrangements of the
storage electrode 29 and the storage electrode line 28 may
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vary in various ways. A voltage that is the same as that applied
to the common electrode 94 of the second substrate 3 is
applied to the storage electrode wire (28, 29).

[0074] The gate wire (22, 24, 26) and the storage electrode
wire (28, 29) are preferably made of Al containing metal such
as Al and Al alloy, Ag containing metal such as Ag and Ag
alloy, Cu containing metal such as Cu and Cu alloy, Mo
containing metal such as Mo and Mo alloy, Cr, Ti or Ta.
[0075] Inaddition, the gate wire (22, 24, 26) and the storage
electrode wire (28, 29) may have a multi-layered structure
including two conductive films (not shown) having different
physical characteristics. One of the two films is preferably
made of a low resistivity metal including Al containing metal,
Ag containing metal, and Cu containing metal for reducing
signal delay or voltage drop in the gate wire (22, 24, 26). The
other film is preferably made of material such as a Mo con-
taining metal, Cr, Ta or Ti, which have good physical, chemi-
cal, and electrical contact characteristics with other materials
such as indium tin oxide (ITO) or indium zinc oxide (IZ0).
Examples of combinations of the two films are alower Cr film
and an upper Al (Al alloy) film and a lower Al (Al alloy) film
and an upper Mo (Mo alloy) film. However, the gate wire (22,
24, 26) may be made of various metals or conductors.
[0076] A gateinsulating layer 30 is formed on the gate wire
(22, 24, 26) and the storage electrode wire (28, 29).

[0077] A semiconductor layer 40 made of hydrogenated
amorphous silicon or poly-crystalline silicon is formed on the
gate insulating layer 30. The semiconductor layer 40 may be
formed in various shapes such as an island shape or a stripe
shape. Ohmic contact layers 45 and 46, which are made of
silicide or n+ amorphous silicon hydride in which an n-type
impurity is highly doped, are formed on the semiconductor
layer 40. The ohmic contact layers 45 and 46 may have a
variety of shapes, including an island shape, a stripe shape,
and so on. When the ohmic contact layers 45 and 46 are
formed in a stripe shape, they may extend below the data line
52.

[0078] The data line 52 and the drain electrode 56 are
formed on the ohmic contact lavers 45 and 46 and the gate
insulating layer 30. The data line 52 extends lengthwise and
intersects the gate line 22 to define a pixel.

[0079] A data line terminal 54 for applying a data signal
from another layer or an external circuit and transmitting the
received gate signal to the data line 52 is formed at an end of
the data line 52. The width of the data line terminal 54 is
expanded to be connected to an external circuit.

[0080] The source electrode 55 protrudes from the data line
52 in the form of a protrusion appearing at every pixel and
extends over the ochmic contact layer 45. That is, the source
electrode 55 is formed to partially intersect the gate electrode
26 and the semi-conductor layer 40.

[0081] The drain electrode (522, 523) is separated from the
source electrode 55 and positioned on the ohmic contact layer
46 to be opposite to the source electrode 55 in view of the gate
electrode 26. The drain electrode (522, 523) counsists of an
electrode portion 522 overlapping with the gate electrode 26
and the semiconductor layer 40 and a pad portion 523 extend-
ing from the electrode portion 522 having an expanded area.
The drain electrode pad portion 523 is formed to overlap with
the storage electrode 29 to form a storage capacitor with the
gate insulating layer 30 interposed therebetween. The data
line 52, the data line terminal 54, the source electrode 55, and
the drain electrode 56 constitute a data wire (52, 54, 55, 56).
The data line 52 may be formed in various shapes. For
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example, the data line 52 may be formed in a stripe shape
extending in a longitudinal direction or in such a way that a
bent portion and a vertically extending portion periodically
appear in a cycle period corresponding to one pixel length.
Accordingly, the pixel defined by the intersecting gate line 22
and data line 52 may be shaped of, but not limited to, a
rectangle, a bent band, or the like, according to the shape of
the data line 52. In the following description, the invention
will be explained with regard to a rectangular pixel by way of
example.

[0082] The data line 52, the source electrode 55, and the
drain electrode 56 are preferably formed of chromium (Cr), a
molybdenum (Mo) containing metal, a refractory metal such
as tantalum (Ta) or titanium (T1). In addition, the data line 52,
the source electrode 55, and the drain electrode 56 may be
formed as a single layer or a multiple layer including a lower
film (not shown) made of a refractory metal film and a low-
resistivity upper film (not shown). Examples of the multiple
layers include a double-layered structure having a lower Cr
film and an upper Al (Al alloy) film, a double-layered struc-
ture having a lower Mo (Mo alloy) film and an upper Al (Al
alloy) film, and a triple-layered structure having a lower Mo
film, an intermediate Al film, and an upper Mo film.

[0083] The gate electrode 26, the semiconductor layer 40,
the source electrode 55, and the drain electrode 56 form a thin
film transistor ‘T, which serves as a switching element.

[0084] Meanwhile, a passivation layer 70 made of an
organic insulating layer is formed on the data line 52, the
drain electrode 56 and the exposed semiconductor layer 40.
Here, the passivation layer 70 is preferably made of an inor-
ganic material such as silicon nitride or silicon oxide, a pho-
tosensitive organic material having a good flatness character-
istic, or a low dielectric insulating material such as a-Si:C:O
and a-Si:O:F formed by plasma enhanced chemical vapor
deposition (PECVD).

[0085] Contact holes 74 and 72 are formed on the passiva-
tion layer 70 to expose the data line terminal 54 and the pad
portion 523 of the drain electrode 56, respectively, and the
contact hole 76 exposing the gate line terminal 24 is formed
on the passivation layer 70 and the gate insulating layer 30.

[0086] Here, the pixel electrode 82, which is electrically
connected to the pad portion 523 of the drain electrode 56, is
formed according to the shape of the pixel over the contact
hole 72 exposing the pad portion 523 of the drain electrode
56.

[0087] Inaddition, an auxiliary data line terminal 88 and an
auxiliary gate line terminal 86 connected to the data line
terminal 54 and the gate line terminal 24 via the contact hole
76 are also formed on the passivation layer 70. Here, the pixel
electrode 82, the auxiliary gate line terminal 86 and the aux-
iliary data line terminal 88 are made of a transparent conduc-
tor such as ITO or IZ0 or a reflective conductor such as Al.
The auxiliary gate line terminal 86 and the auxiliary data line
terminal 88 complement adhesions of the gate line terminal
24 and the data line terminal 54 to external circuit devices.

[0088] The pixel electrode 82 is physically and electrically
connected to the drain electrode 56 viathe contact hole 76 and
receives a data voltage from the source electrode 5. The pixel
electrode 82 supplied with the data voltage and a common
electrode 94 of the second substrate 3 produce an electric field
to determine the orientation of liquid crystal molecules of the
liquid crystal layer 4 interposed between the pixel electrode
82 and the common electrode 94.
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[0089] Next, the second substrate 3 will be described in
more detail with reference to FIGS. 5 through 7.

[0090] Referring to FIGS. 5 through 7, the second substrate
3 has a first area S where color filters are formed over a
plurality of pixel regions, and a second area I where a color
filter 1s formed at each pixel region. Here, the first area S is
formed at a non-display region other than a display region
while the second area I is formed at the display region, that is,
an image displaying region, on the second substrate 3. The
first area S may be provided at a predetermined width, e.g., 7
m, along the peripheral area of the second substrate 3.

[0091] The second substrate 3 includes an insulating sub-
strate 90, a black matrix 92 formed on the insulating substrate
90, a color filter 91 formed on the black matrix 92 formed on
the first area S and the second area I, an overcoat layer 95
formed on the color filter 91, a common electrode 94 formed
on the overcoat layer 95, a first column spacer 97S formed on
the first area S of the color filter 91 so as to overlap with the
black matrix 92, and a second column spacer 97S formed on
the second area I of the color filter 91.

[0092] Inmoredetail, the black matrix 92, which is made of
an opaque material, is formed on the insulating substrate 90 in
amatrix arrangement. In order to allow light having transmit-
ted through the first substrate 2 to transmit through an upper
portion of the second substrate 3, an opening 961 is formed at
aportion of the black matrix 92. The opening 961 is generally
formed at a region corresponding to the pixel of the first
substrate 2. For example, In the case of a rectangular pixel, the
opening 961 of the black matrix 92 is formed in a rectangular
shapein conformity of the shape of the pixel. As an alternative
example, In the case ofa bent-band shaped pixel, the opening
961 of the black matrix 92 is also formed in a bent band shape.
In the following description, the invention will be explained
with regard to a rectangular opening (961) by way of
example.

[0093] Inthe case where the opening 961 is rectangular, the
opening 961 is preferably formed such that a ratio of a trans-
verse length to a longitudinal length is 1:3, For example, if the
transverse length of the opening 961 is 100 0., the longitudinal
length of the opening 961 is preferably 3000..

[0094] 1In the case of a large-size liquid crystal display
apparatus, such as a digital TV, an opening may be formed to

have transverse and longitudinal lengths of 2000 and 6000,
respectively.

[0095] The black matrix 92 is composed of a plurality of
transverse lines and a plurality of longitudinal lines intersect-
ing each other. Preferably, the width of the black matrix 92 in
the longitudinal direction, that is, the pixel width (PW), may
be in the range of, for example, 15 to 350,, and the width of
the black matrix 92 in the transverse direction, that is, the
pixel height (PH), may be in the range of, for example, 30 to
400.. The black matrix 92 may be made of chrome (Cr),
chrome oxide (CrOx), or a polymeric resin.

[0096] The color filter 91, including red, green and blue sub
color filters 91R, 91G and 91B, is formed on the black matrix
92. The red, green, and blue sub color filters 91R, 91G and
91B form a unit pixel.

[0097] In the first area S, red, green, and blue sub color
filters 91R, 91G and 91B are preferably formed over a plu-
rality of pixel regions. That is, in the first area S, the red,
green, and blue sub color filters 91R, 91G and 91B are pref-
erably formed over aplurality of openings on the black matrix
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92. For example, the red sub color filter 91R is preferably
formed straight over openings 961 and 966 existing on the
same perpendicular line.

[0098] By contrast, in the second area I, red, green, and blue
sub color filters 91R, 91G and 91B are preferably formed
separately at a plurality of pixel regions. That is, in the second
area I, the red, green, and blue sub color filters 91R, 91G and
91B are preferably formed separately at the respective open-
ings on the black matrix 92. For example, the red sub color
filter 91R is preferably formed at each of openings 964 exist-
ing on the black matrix 92.

[0099] In order to improve driving characteristics depend-
ing on transmittance of light, the respective sub color filters
91R, 91G and 91B may have different heights. For example,
the red sub color filter 91R may have a height (Hr) of 1.60,,
the green sub color filter 91G may have a height (Hg) of 1.70,)
and the blue sub color filter 91B may have a height (Hb) of
1.80.. The overcoat layer 95 is formed on the color filter 91.
The overcoat layer 95 planarizes a surface of the color filter 91
and enhances adhesion with the common electrode 94 to be
described later. The overcoat layer 95 may be made of a
transparent material, and may optionally be omitted.

[0100] On the overcoat layer 95 is formed the common
electrode 94 for applying an electric field to the liquid crystal
layer 4 by forming a potential difference from the pixel elec-
trode 82 of the first substrate 2. The common electrode 94
may be made of a transparent conductive material such as
indium tin oxide (ITO) or indium zinc oxide (IZ0).

[0101] Pillar-shaped column spacers 97S and 97; for main-
taining a cell gap of the liquid crystal panel are formed on the
first area S and the second area I, respectively. Here, the
column spacers 97S and 97i preferably have a height of
approximately 3.30.. In addition, the column spacers 97S and
97i may be formed on non-transmissive regions, e.g., at least
oneamong regions of the first substrate 2 corresponding to the
gate electrode 26, the storage electrode line 28 and the thin
film transistor T. For example, the column spacers 97S and
97i may be positioned on the transverse line PH of the black
matrix 92 of each pixel. The column spacers 97S and 97/ may
be formed in various densities per area according to the size of
the liquid crystal panel manufactured. For example, as shown
in FIG. 5, the column spacers 978 and 97 may be formed at
each pixel (unit pixel) having the blue sub color pixel 91B.
[0102] The formation of the column spacers 97S and 97/ on
the common electrode 94 in the above-described manner
creates a predetermined height difference “d” between a top
end of the column spacer 978 formed on the first area S and a
top end of the column spacer 97i formed on the second areaI.
That is, the column spacer 97S formed on the first area S
overlaps with the black matrix 92, the blue sub color filter
91B, the overcoat layer 95 and the common electrode 94
while the column spacer 97i formed on the second area I
overlaps with the black matrix 92, the overcoat layer 95 and
the common electrode 94. Here, the height difference “d”
which is 60% the thickness of each of the sub color filters
91R, 91G and 91B, is created between the top end of the
column spacer 978 formed on the first area S and the top end
of the column spacer 97; formed on the second area I. That is,
the overcoat layer 95 planarizes an uneven surface of the color
filter 91.

[0103] In the case where the overcoat layer 95 is not
formed, the height difference “d” between the top end of the
column spacer 97S formed on the first area S and the top end
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of the column spacer97; formed on the second area I becomes
substantially the same with the thickness of the color filter91.
[0104] As described above, if there is the height difference
“d” between the top end of the column spacer 97S formed on
the first area S and the top end of the column spacer 97i
formed on the second area 1, a space in which liquid crystal
can be spread, that is, a liquid crystal margin, is secured in the
first area S, unlike in the second area I, of the second substrate
3. Accordingly, in a subsequent step of combining the first
substrate 2 with the second substrate 3, the thickness of the
liquid crystallayer 4 can be prevented from increasing at edge
portions of the first substrate 2 with the second substrate 3
even when excessive liquid crystal is dispensed into the liquid
crystal panel resulting from the combining of the first sub-
strate 2 and the second substrate 3.

[0105] Although not shown in the drawing, an alignment
film for initial alignment of the liquid crystal layer 4 is formed
on the column spacers 978 and 97i. That is, the column
spacers 97S and 97 contact the first substrate 2 in a state in
which the alignment film is interposed between the column
spacers 97S and 97i.

[0106] Themethod of manufacturing the second substrate 3
will now be described with reference to FIGS. 8 through 21.
[0107] FIGS. 8 through 12 are plan views showing process-
ing steps of the second substrate (3) shown in FIG. 5, and
FIGS. 13 through 21 are cross-sectional view showing pro-
cessing steps of the second substrate (3) shown in FIG. 5,
taken along lines of FIGS. 8 through 12.

[0108] First,as shown in FIGS. 8 through 12, a black matrix
92 is formed on an insulating substrate 90 using a metal such
as chrome (Cr) or chrome oxide (CrOx). An opening 961 is
formed on the black matrix 92 through photolithography
using a mask (not shown) having a pattern for the opening
961. In this case, the opening 961 is preferably formed at a
pixel region. In addition, the opening 961 is preferably
formed such that a ratio of a transverse length to a longitudi-
nal length is 1:3, For example, if the transverse length of the
opening 961 is 100 0,, the longitudinal length of the opening
961 is preferably 3000.. Further, the length of the black
matrix 92 in the longitudinal direction, that is, the pixel width
(PW), is preferably in the range of, for example, 1.5t0350,,
and the length of the black matrix 92 in the transverse direc-
tion, that is, the pixel height (PH), is preferably in the range of,

for example, 30010 400.. If the black matrix 92 is formed of
a photosensitive organic film made of carbon black resin, the
opening 961 is formed on the black matrix 92 through expos-
ing, developing, and others, using the mask having the pattern
for the opening 961.

[0109] After the opening 961 is completed in the described-
mentioned mannet, the color filter 91 is formed. The color
filter 91 is composed of R, G, and B sub color filters 91R, 91G,
and 91G, which form a unit pixel. Here, presently used meth-
ods for the manufacturing of the color filter 91 include a
dyeing method, an electrodeposition method, a pigment dis-
persion method, a printing method, and the like.

[0110] Inthe following description of the present invention,
the method of manufacturing the color filter 91 will be
described with regard to a pigment dispersion method.
[0111] As shown in FIG. 14, a red colored resin 911R is
coated on the entire surface of an insulating substrate 90
having a black matrix 92. Then, the patterned mask 100 is
applied to the black matrix 92 to then selectively expose the
red color resin 911R to form a red sub color filter 91R, as
shown in FIGS. 9 and 15. Here, the red sub color filter 91R
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preferably has a height of 1.60.. In the first region S, the red
sub color filter 91R is preferably formed over a plurality of
pixel regions. That is, the red sub color filter 91R is preferably
formed over a plurality of openings 961 and 966. In the
second area I, the red sub color filter 91R is preferably formed
at each of openings 964. Next, as shown in FIG. 16, a green
colored resin 911G is coated on the insulating substrate 90
having the red sub color filter 91R. Then, the patterned mask
100 is applied to the resultant product to then selectively
expose the green color resin 911G to form a green sub color
filter 91G, as shown in FIGS. 10 and 17. Here, the green sub
color filter 91G preferably has a height of 1.70.. In the first
region S, the green sub color filter 91G is preferably formed
over aplurality of pixel regions, while in the second area I, the
green sub color filter 91G is preferably formed at each of pixel
regions.

[0112] Next, as shownin FIG. 18, ablue colored resin911B
is coated on the insulating substrate 90 having the green sub
color filter 91G. Then, the patterned mask 100 is applied to
the resultant product to then selectively expose the blue color
resin 911B to form a blue sub color filter 91B, as shown in
FIGS. 11 and 19. Here, the blue sub color filter 91B prefer-
ably has a height of 1.80.. In the first region S, the blue sub
color filter 91B is preferably formed over a plurality of pixel
regions, while in the second area I, the blue sub color filter
91B 1s preferably formed at each of pixel regions.

[0113] After the color filter 91 is formed on the insulating
substrate 90 through the above-described processes, an over-
coat layer 95 made of a transparent material is formed on the
color filter 91 to planarize a surface of the color filter 91. Here,
the step of forming the overcoat layer 95 may be optionally
omitted.

[0114] Thereafter, a common electrode 94 is formed on the
overcoat layer 95. Here, the common electrode 94 applies an
electric field to the liquid crystal layer 4 by creating a poten-
tial difference from a pixel electrode 82 provided on the first
substrate 2. The common electrode 94 is formed of a trans-
parent material such as indium tin oxide (ITO) or indium zinc
oxide (IZO). Here, the common electrode 94 may be formed
in a TN (Twisted Nematic) mode LCD. In contrast, the com-
mon electrode 94 may not be formed in an In-Plane Switching
(IPS) mode LCD.

[0115] Next, as shown in FIG. 20, a photosensitive organic
insulating layer 971 for forming column spacers 97S and 97i
is formed on the common electrode 94. A mask 110 having a
pattern used to form the column spacers 97S and 97 is
applied to the resultant photosensitive organic insulating
layer 971, followed by subjecting to UV irradiation. Here,
either a negative photosensitive resin, an exposed portion of
which is hardened upon being subjected to UV irradiation, or
a positive photosensitive resin, an unexposed portion of
which reacts with a developing solution to then be removed,
can be employed as the photosensitive organic insulating
layer 971.

[0116] After the photosensitive organic insulating layer
971 is exposed, the photosensitive organic insulating layer
971 is developed and washed, thereby forming the column
spacers 97S and 97i in the first area S and the second area 1,
respectively, as shown in FIGS. 12 and 21. Here, each of the
column spacers 97S and 97; preferably has a height of3.30..
The column spacers 97S and 97i may be positioned in non-
transmissive areas, for example, on the length of the black
matrix 92 in the transverse direction, that is, the pixel height
(PH). In addition, the density of the column spacers 97S and
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97i can vary according to the kind of LCD. For example, one
or more column spacers may be provided at each unit pixel.

[0117] Ifthe column spacers 97S and 97 are formed in the
above-described manner, a predetermined height difference
“d” which is 60% the thickness ofthe color filter 91, is created
between a top end of the column spacer 97S and a top end of
the column spacer 97i. Here, the height difference “d” is
substantially smaller than thickness of the column spacer
978, which is because the overcoat layer 95 planarizes an
uneven surface of the color filter 91.

[0118] In the case where the overcoat layer 95 is not
formed, the height difference “d” between the top end of the
column spacer 975 formed on the first area S and the top end
of the column spacer97; formed on the second area I becomes
substantially the same with the thickness of the color filter 91.
[0119] As described above, if there 1s the height difference
“d” between the top end of the column spacer 97S formed on
the first area S and the top end of the column spacer 97i
formed on the second area I, a space in which liquid crystal
can be spread, that is, a liquid crystal margin, is secured in the
first area S, unlike in the second area I, of the second substrate
3. Accordingly, in a subsequent step of combining the first
substrate 2 with the second substrate 3, the thickness of the
liquid crystallayer 4 can be prevented from increasing at edge
portions of the first substrate 2 with the second substrate 3
even when excessive liquid crystal is dispensed into the liquid
crystal panel resulting from the combining of the first sub-
strate 2 and the second substrate 3.

[0120] An alignment film (not shown) for initial alignment
of the liquid crystal layer 4 is formed on the column spacers
97S and 97i. Here, the alighment film may be made of a
polyimide-based resin material.

[0121] Next, an LCD 1 according to a second embodiment
of the present invention will be described with reference to
FIGS. 22 and 23.

[0122] FIG. 22 is a partial perspective view of an LCD (1)
according to a second embodiment of the present invention,
FIG. 23 is a cross-sectional view taken along a line VIb-ITb' of
FIG. 22. For explanatory convenience, components each hav-
ing the same function for describing the first embodiment are
respectively identified by the same reference numerals, and
their repetitive description will be omitted.

[0123] The LCD 1 according to the current embodiment of
the presentinvention has substantially the same configuration
as the LCD according to the first embodiment of the present
invention, as shown in FIGS. 2 and 3, except for the follow-
ings. That is, as shown in FIG. 22, a first substrate 200
includes a thin film transistor T, a color filter 91, and a pixel
electrode 82 sequentially formed thereon.

[0124] Indetail, a black matrix 92, an overcoat layer 95 and
a common electrode 94 are sequentially formed on one plane
of an insulating substrate 90 of a second substrate 300. Here,
the black matrix 92 is positioned at an area corresponding to
the thin film transistor “T” of the first substrate 200 in an island
shape.

[0125] Next, like in the previous embodiment, the second
substrate 300 has a first area S and a second area I. Here, the
first area S is formed at a non-display region other than a
display region while the second area I is formed at the display
region, that is, an image displaying region, on the second
substrate 300. Here, the first area S may be provided at a
predetermined width, e.g., 7 m, along the peripheral area of
the second substrate 300.
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[0126] With regard to the first substrate 200, a gate line 22,
semiconductor layers 45 and 46, and a data line 52 are formed
on an insulating substrate 10. A passivation layer 70 made of
an organic insulating layer is formed on drain electrodes 522
and 523 and the exposed semiconductor layer 40. Here, a
contact hole 72 is formed on the passivation layer 70 to
expose a drain electrode pad portion 523 at each pixel.
[0127] The color filter 91 including a second contact hole
73 extending from the first contact hole 72 overlaps with the
data line 52 on the passivation layer 70, thereby shielding
light by means of the data line 52.

[0128] The color filter 91 includes red, green and blue sub
color filters 91R, 91G and 91B and the respective red, green,
and blue sub color filters 91R, 91G and 91B form a unit pixel.
The color filter 91 may be arranged in a stripe shape, a mosaic
shape. a delta shape, a square arrangement shape, or the like
according to the arrangement method. In addition, the respec-
tive color filters 91R, 91G and 91B may be formed over a
plurality of pixel regions in a stripe type, or at each pixel
region in an island type.

[0129] Inaddition, a sub color filter may overlap with a sub
color filter of an adjacent pixel by a predetermined width w5
at an area in which the data line 52 is formed. For example, a
blue sub color filter 91B may overlap with a green sub color
filter 91G of an adjacent pixel by a predetermined width w5,
eg. 30.

[0130] Further, in the first area S, the color filter 91 is
preferably formed over a plurality of pixel regions. By con-
trast, in the second area 1, the color filter 91 is preferably
formed separately at a plurality of pixel regions.

[0131] Meanwhile, column spacers are formed to overlap
with non-transmissive areas, for example, the gate line 22 of
the first substrate 200. In this case, a predetermined height
difference “d” is created between a top end of the column
spacer 97S and a top end of the column spacer 97i, as shown
in FIG. 24. This is because the column spacer 97S formed on
the first area S is formed to overlap with the gate line, the
passivation layer 70 and the color filter 91 while the column
spacer 97; formed on the second area I is formed to overlap
with the gate line and the passivation layer 70. That is, the
height difference “d” created between the top end of the
column spacer 978 and the top end of the column spacer 97i
is substantially the same with the thickness of the color filter
91.

[0132] In this case, a space in which liquid crystal can be
spread, that is, a liquid crystal margin, is secured in the first
area S, unlike inthe second area I, of the second substrate 300.
Accordingly, in a subsequent step of combining the first sub-
strate 200 with the second substrate 300, the thickness of the
liquid crystallayer 4 can be prevented from increasing at edge
portions of the first substrate 200 with the second substrate
300 even when excessive liquid crystal is dispensed into the
liquid crystal panel resulting from the combining of the first
substrate 200 and the second substrate 300.

[0133] Next, an LCD according to a third embodiment of
the present invention will be described with reference to
FIGS. 25 and 26.

[0134] FIG. 25 is a partial perspective view of an LCD (1)
according to a third embodiment of the present invention, and
FIG. 26 is a cross-sectional view taken along a line VIIb-VIIb'
of FIG. 25. For explanatory convenience, components having
the same function are respectively identified by the same
reference numerals, and a repeated description thereof will be
omitted.
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[0135] The LCD 1 according to the current embodiment of
the present invention has substantially the same configuration
as the LCD according to the first embodiment of the present
invention, as shown in FIGS. 2 and 3, except for the follow-
ings. That is, as shown in FIG. 25, a first substrate 210
includes a thin film transistor ‘T, pixel electrodes 82 and 83
and common electrodes 98, 99 and 910 sequentially formed
thereon.

[0136] Indetail, a gate line 22 and a data line 52 are formed
to intersect each other on the first substrate 210, and the thin
film transistor T is formed at an intersection of the gate line 22
and the data line 52. The intersection of the gate line 22 and
the data line 52 is defined as a pixel region. Each pixel
includes a plurality of common electrodes 98, 99 and 910 and
a plurality of pixel electrodes 82 and 83.

[0137] In more detail, a lead wire 820 is connected to the
thin film transistor T. The plurality of pixel electrodes 82 and
83 are branched from the lead wire 820 in the same direction
as the data line 52. In addition, a common wire 940 is sepa-
rated at predetermined interval from the lead wire 820 in the
same direction as the gate line 22. The plurality of common
electrodes 98, 99 and 910 are formed at the common wire 940
so as to alternate with the pixel electrodes 82 and 83.

[0138] Here, the plurality of pixel electrodes 82 and 83 and
the plurality of common electrodes 98,99 and 910 are formed
in various shapes. For example, the pixel electrodes 82 and 83
and the common electrodes 98, 99 and 910 may be bent
several times in a zigzag fashion. In such a case, molecules in
a liquid crystal layer 4 present in a space between the pixel
electrodes 82 and 83 and the common electrodes 98, 99 and
910 are arranged different directions at respective bent por-
tions of the pixel electrodes 82 and 83 and the common
electrodes 98, 99 and 910, thereby establishing a multi-do-
main structure. As a result, compared to the conventional
linear electrode structure, the multi-domain structure of the
present invention has an improved viewing angle.

[0139] Intheabove-described LCD 1, a substantial opening
area is an area in which the horizontal arrangement of liquid
crystal is adjusted by a lateral electric field between the pixel
electrodes 82 and 83 and the common electrodes 98, 99 and
910. FIG. 25 shows a structure of an LCD having 4 opening
areas.

[0140] Meanwhile, like in the previous embodiment, the
second substrate 310 has a first area S formed over a plurality
of pixel regions and a second area I formed separately at each
of the plurality of pixel regions.

[0141] With the second substrate 310, a black matrix 92, a
color filter 91, an overcoat layer 95, a first column spacer 978,
and a second column spacer 97S are sequentially formed on
the insulating substrate 90. Here, the overcoat layer 95 may
optionally be omitted.

[0142] On the overcoat layer 95, the first column spacer
97S and the second column spacer 978 are formed on the first
area S and the second area 1, respectively. Here, the first
column spacer 978 is formed to overlap with the black matrix
92 on the color filter 91 in the first area S, while the second
column spacer 97i is formed to overlap with the black matrix
92 on the color filter 91.

[0143] The formation of the column spacers 97S and 97i on
the common electrode 94 in the above-described marner
creates a predetermined height difference “d” which is 60% a
thickness of each of sub color filters 91R, 91G and 91B,
between a top end of the column spacer 97S formed on the
first area S and a top end of the column spacer 97; formed on
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the second area I. That is, the height difference “d” is smaller
than the thickness of each of sub color filters 91R, 91G and
91B because the overcoat layer 95 planarizes an uneven sut-
face of the color filter 91.

[0144] In the case where the overcoat layer 95 is not
formed, the height difference “d” between the top end of the
column spacer 978 formed on the first area S and the top end
of the column spacer97i formed on the second area I becomes
substantially the same with the thickness of the color filter 91.
[0145] As described above, if there is the height difference
“d” between the top end of the column spacer 97S formed on
the first area S and the top end of the column spacer 97i
formed on the second area 1, a space in which liquid crystal
can be spread, that is, a liquid crystal margin, is secured in the
first area S, unlike in the second area I, of the second substrate
310. Accordingly, in a subsequent step of combining the first
substrate 210 with the second substrate 310, the thickness of
the liquid crystal layer 4 can be prevented from increasing at
edge portions of the first substrate 210 with the second sub-
strate 310 even when excessive liquid crystal is dispensed into
the liquid crystal panel resulting from the combining of the
first substrate 210 and the second substrate 310.

[0146] Inconclusion, those skilled in the art will appreciate
that many variations and modifications can be made to the
preferred embodiments without substantially departing from
the principles of the present invention. Therefore, the dis-
closed preferred embodiments of the invention are used in a
generic and descriptive sense only and not for purposes of
limitation.

INDUSTRIAL APPLICABILITY

[0147] A liquid crystal display (LCD) according to the
present invention can be used in a portable multimedia player
(PMP), personal digital assistant (PDA), portable digital ver-
satile disk (DVD) player, cellular phone, notebook computer,
digital TV, and others. For explanatory convenience, the LCD
according to the present invention has been described as
being used a computer monitor. However, the present inven-
tion is not limited to this and includes the above-mentioned
LCDs.

1. A liquid crystal display comprising:

a first substrate; and

asecond substrate facing and spaced apart from each other

in a predetermined distance,

wherein the second substrate has a first area in which color

filters are formed over a plurality of pixel regions and a
second area in which the color filters are formed at each
of the plurality of pixel regions.

2. The liquid crystal display of claim 1, wherein the second
area is formed at display regions on the second substrate,
where images are displayed, while the first area is formed at
non-display regions other than the display regions.
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3. The liquid crystal display of claim 1, wherein the second
substrate comprises:

an insulating substrate;

a black matrix formed on the insulating substrate;

afirst column spacer formed on a color filter in the first area

so as to overlap with the black matrix; and

a second column spacer formed on the black matrix in the

second area.

4. The liquid crystal display of claim 3, wherein a prede-
termined height difference is created between a top end of the
first column spacer and a top end of the second column spacer.

5. The liquid crystal display of claim 4, wherein the pre-
determined height difference is substantially the same as a
thickness of the color filter.

6. The liquid crystal display of claim 3, further comprising
an overcoat layer between the color filter and the column
spacers.

7. The liquid crystal display of claim 6, wherein a prede-
termined height difference is created between a top end of the
first column spacer and a top end of the second column spacer.

8. The liquid crystal display of claim 7, wherein the pre-
determined height difference is approximately 60% of the
thickness of the color filter.

9. The liquid crystal display of claim 6, further comprising
a common electrode between the overcoat layer and the col-
umn spacers.

10. The liquid crystal display of claim 1, wherein the sec-
ond substrate comprises:

an insulating substrate;

a gate line formed on the insulating substrate in a transverse

direction;

a data line insulated from the gate line and extending in a

longitudinal direction to intersect the gate line;

a pixel electrode formed at each pixel defined at an inter-

section of the gate line and the data line;

athin film transistor connected to the gate line, the data line

and the pixel electrode;

a first column spacer formed on a color filter in the first area

so as to overlap with the gate line; and

a second column spacer formed to overlap with the gate

line in the second area.

11. The liquid crystal display of claim 10, wherein a pre-
determined height difference is created between a top end of
the first column spacer and a top end of the second column
spacer.

12. The liquid crystal display of claim 11, wherein the
predetermined height difference is substantially the same as a
thickness of the color filter.

13. The liquid crystal display of claim 10, further compris-
ing a common electrode producing a lateral electric field
together with the pixel electrode.

LI I T
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