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LIQUID CRYSTAL DISPLAY PANEL AND
METHOD OF MANUFACTURING THE SAME

CROSS-REFERENCE TO RELATED PATENT
APPLICATION

[0001] This application claims priority to Korean Patent
Application No. 10-2006-0004506, filed on Jan. 16, 2006,
the disclosure of which is herein incorporated by reference
in its entirety.

BACKGROUND OF THE INVENTION

[0002] 1. Technical Field

[0003] The present disclosure relates to a flat display panel
and, more particularly, to a liquid crystal display panel and
a method of manufacturing the same.

[0004] 2. Discussion of Related Art

[0005] A liquid crystal display panel includes a first sub-
strate, a second substrate, and a liquid crystal layer inter-
posed between the two substrates. In the liquid crystal
display panel, field-generating electrodes may be provided
on the light-incident side of the first or second substrates.
Alternatively, field-generating electrodes may be provided
on both substrates.

[0006] A distance, that is, a cell gap, between the first and
second substrates of a liquid crystal display panel may be
uniformly maintained by a cell gap maintaining member.
For example, a bead spacer can be used as the cell gap
maintaining member, which may result in undesirable light
leakage as a result of the random distribution of the beads in
a space defined by the two substrates. Recently, a column or
pillar-shaped spacer, which may be uniformly distributed
throughout one of the two substrates, has been used as the
cell gap maintaining member.

[0007] To maintain the cell gap of a conventional liquid
crystal display panel using the column spacer, a liquid
crystal dispensing process may be performed. According to
the liquid crystal dispensing process, the first and second
substrates are connected to each other after applying drop-
lets of liquid crystals onto the first substrate or the second
substrate. However, liquid crystal droplets may not be
uniformly dispersed on the first or second substrate due to
the column spacer, which may lower a dispensing process
margin. To enhance a dispensing process margin, a method
of reducing the dimensions of a column spacer has been
suggested.

[0008] However, reducing the dimensions of the column
spacer may result in a smear failure, which is cell gap
non-uniformity due to an external stress applied to a liquid
crystal display panel.

SUMMARY OF THE INVENTION

[0009] According to an exemplary embodiment of the
present invention, there is provided a liquid crystal display
panel including a first substrate including a gate line, a data
line crossing the gate line, and an insulating layer interposed
between the gate line and the data line, defining a pixel, and
a thin film transistor disposed at the pixel, a second substrate
facing the first substrate, and a cell gap maintaining member
disposed between the first substrate and the second substrate
and including a connecting wall attached to either the first
substrate or the second substrate, and a plurality of protru-
sions protruding from the connecting wall.
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[0010] According to an exemplary embodiment of the
present invention, there is provided a method of manufac-
turing a liquid crystal display panel, the method including
providing a first substrate including a gate line, a data line,
and an insulating layer interposed therebetween, defining a
pixel, the gate line and the data line intersecting each other,
and a thin film transistor disposed at the pixel, and a second
substrate facing the first substrate, forming a cell gap main-
taining member including a connecting wall attached to one
of the first substrate and the second substrate and a plurality
of protrusions protruding from the connecting wall, and
connecting the first substrate and the second substrate to
each other.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The present invention will become readily apparent
to those of ordinary skill in the art when descriptions of
exemplary embodiments thereof are read with reference to
the accompanying drawings.

[0012] FIG. 1 is a schematic exploded perspective view
illustrating a liquid crystal display panel according to an
exemplary embodiment of the present invention.

[0013] FIG. 2 is a plan view of the liquid crystal display
panel according to an exemplary embodiment of the present
invention.

[0014] FIG. 3 is a longitudinal sectional view of the liquid
crystal display panel according to an exemplary embodiment
of the present invention.

[0015] FIG. 4 is a schematic exploded perspective view
illustrating a liquid crystal display panel according to an
exemplary embodiment of the present invention.

[0016] FIG. 5 is a plan view of the liquid crystal display
panel according to an exemplary embodiment of the present
invention.

[0017] FIG. 6 is a longitudinal sectional view of the liquid
crystal display panel according to an exemplary embodiment
of the present invention.

[0018] FIG. 7 is a schematic exploded perspective view
illustrating a liquid crystal display panel according to an
exemplary embodiment of the present invention.

[0019] FIG. 8 is a plan view of the liquid crystal display
panel according to an exemplary embodiment of the present
invention.

[0020] FIG. 9is a longitudinal sectional view of the liquid
crystal display panel according to an exemplary embodiment
of the present invention.

[0021] FIG. 10 is a schematic exploded perspective view
illustrating a liquid crystal display panel according to an
exemplary embodiment of the present invention.

[0022] FIG. 11 is a plan view of the liquid crystal display
panel according to an exemplary embodiment of the present
invention.

[0023] FIG. 12 is a longitudinal sectional view of the
liquid crystal display panel according to an exemplary
embodiment of the present invention.

[0024] FIG. 13 is a schematic exploded perspective view
illustrating a liquid crystal display panel according to an
exemplary embodiment of the present invention.

[0025] FIG. 14 is a plan view of the liquid crystal display
panel according to an exemplary embodiment of the present
invention.

[0026] FIG. 15 is a longitudinal sectional view of the
liquid crystal display panel according to an exemplary
embodiment of the present invention.
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[0027] FIG. 16 is a schematic exploded perspective view
illustrating a liquid crystal display panel according to an
exemplary embodiment of the present invention.

[0028] FIG. 17 is a plan view of the liquid crystal display
panel according to an exemplary embodiment of the present
invention.

[0029] FIG. 18 is a longitudinal sectional view of the
liquid crystal display panel according to an exemplary
embodiment of the present invention.

[0030] FIG. 19 is a schematic exploded perspective view
illustrating a liquid crystal display panel according to an
exemplary embodiment of the present invention.

[0031] FIG. 20 is a plan view of the liquid crystal display
panel according to an exemplary embodiment of the present
invention.

[0032] FIG. 21 is a longitudinal sectional view of the
liquid crystal display panel according to an exemplary
embodiment of the present invention.

[0033] FIG. 22 is a schematic exploded perspective view
illustrating a liquid crystal display panel according to an
exemplary embodiment of the present invention.

[0034] FIG. 23 is a plan view of the liquid crystal display
panel according to an exemplary embodiment of the present
invention.

[0035] FIG. 24 is a longitudinal sectional view of the
liquid crystal display panel according to an exemplary
embodiment of the present invention.

[0036] FIGS. 25 through 27 are sectional views of inter-
mediate structures formed during manufacturing of the
liquid crystal display panel according to an exemplary
embodiment of the present invention.

[0037] FIG. 28 is a sectional view of an intermediate
structure formed during manufacturing of the liquid crystal
display panel according to an exemplary embodiment of the
present invention.

[0038] FIG. 29 is a sectional view of an intermediate
structure formed during manufacturing of the liquid crystal
display panel according to an exemplary embodiment of the
present invention.

[0039] FIG. 30 is a sectional view of an intermediate
structure formed during manufacturing of a liquid crystal
display panel according to an exemplary embodiment of the
present invention.

[0040] FIG. 31 is a sectional view of an intermediate
structure formed during manufacturing of the liquid crystal
display panel according to an exemplary embodiment of the
present invention.

[0041] FIG. 32 is a sectional view of an intermediate
structure formed during manufacturing of the liquid crystal
display panel according to an exemplary embodiment of the
present invention.

[0042] FIG. 33 is a sectional view of an intermediate
structure formed during manufacturing of the liquid crystal
display panel according to an exemplary embodiment of the
present invention.

[0043] FIG. 34 is a sectional view of an intermediate
structure formed during manufacturing of the liquid crystal
display panel according to an exemplary embodiment of the
present invention.

DESCRIPTION OF EXEMPLARY
EMBODIMENTS

[0044] Hereinafter, exemplary embodiments of the present
invention will be described in detail with reference to the
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accompanying drawings. Like reference numerals refer to
similar or identical elements throughout the description of
the figures. In the drawings, the size and relative sizes of
layers and regions may be exaggerated for clarity.

[0045] Hereinafter, a liquid crystal display panel accord-
ing to an exemplary embodiment of the present invention
will be described with reference to FIGS. 1 through 3.

[0046] FIG. 1 is a schematic exploded perspective view
illustrating a liquid crystal display panel, FIG. 2 is a plan
view of the liquid crystal display panel, and FIG. 3 is a
longitudinal sectional view of the liquid crystal display
panel of FIGS. 1 and 2, according to an exemplary embodi-
ment of the present invention.

[0047] Referring to FIGS. 1 through 3, the liquid crystal
display panel includes a first substrate 100, a second sub-
strate 200 which is separated from and is arranged facing the
first substrate 100, a liquid crystal layer 300 interposed
between the first substrate 100 and the second substrate 200,
and a cell gap maintaining member 400 uniformly main-
taining a distance, that is, a cell gap, between the first
substrate 100 and the second substrate 200.

[0048] The first substrate 100 includes a plurality of gate
lines 122 which extend substantially parallel to one another
in a first direction on a first insulating substrate 110, and a
plurality of data lines 162 which extend substantially par-
allel to one another in a second direction.

[0049] Each of the plurality of gate lines 122 are arranged
to cross, for example, substantially perpendicular to each of
the data lines 162, defining a pixel, so that a thin film
transistor and a pixel electrode 182 switched by the thin film
transistor are provided at the pixel. A gate electrode 126 of
the thin film transistor is branched from a corresponding one
of the plurality of gate lines 122, and a source electrode 165
is branched from a corresponding one of the data lines 162.
The source electrode 165 is electrically connected to the
pixel electrode 182.

[0050] A storage electrode line. 128 may be formed at a
center portion of each pixel to form a storage capacitor Cst
for maintaining an electrical signal applied to the liquid
layer 300 for a given time. The storage electrode line 128
extends substantially parallel to the plurality of gate lines
122 to form a lower electrode of the storage capacitor Cst.
In addition, the pixel electrode 182 of a region correspond-
ing to the storage electrode line 128 forms an upper elec-
trode of the storage capacitor Cst.

[0051] The plurality of gate lines 122, the storage elec-
trode line 128 and the data lines 162 comprise an opaque
conductive material, such as for example, aluminum (Al),
copper (Cu), silver (Ag), molybdenum (Mo), chromium
(Cr), titanium (Ti), tantalum (Ta), or an alloy thereof, and
may be formed as a single layered structure or a multi-
layered structure of two or more layers. The pixel electrode
182 comprises a transparent conductive material, such as for
example, indium tin oxide (ITO) or indium zinc oxide (1Z0).
[0052] A gate insulating layer 130, which comprises an
inorganic material, such as silicon nitride (SiNx), is formed
between each of the gate lines 122, the storage electrode line
128 and the data lines 162. In addition, a semiconductor
layer 140, and ohmic contact layers (not shown) comprising
n+ silicon are sequentially formed on the gate insulating
layer 130 and between the data lines 162. The semiconduc-
tor layer 140 may be formed in various shapes, such as for
example, an island shape, on the gate electrode 126, and the
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ohmic contact layers may be formed with two parts divided
in opposite directions in view of the gate electrode 126.
[0053] In addition, a passivation layer 170 is formed
between each of the data lines 162, the semiconductor layer
140, and the pixel electrode 182. For example, the passiva-
tion layer 170 comprises a photosensitive organic material
having good flatness characteristics, a low dielectric insu-
lating material such as a-Si:C:0 and/or a-Si:O:F formed by
plasma enhanced chemical vapor deposition (PECVD), or
an inorganic insulator such as silicon nitride (SiNx). The
passivation layer 170 is removed to form contact holes 176
electrically connected to the source electrode 165 and the
pixel electrode 182.

[0054] The second substrate 200 includes a black matrix
220, a color filter layer 230, an overcoating layer 240 and a
common electrode 250 on a second insulating substrate.
[0055] The black matrix 220, which is formed along the
boundary of a pixel area to define each pixel, may comprise
a photosensitive organic material with a black pigment
added thereto, or formed as a single metal layer or a
multi-layer structure of two or more metal layers, for
example, comprising chromium, chromium oxide (CrQ), or
chromium nitride (CrNi). In addition, the black matrix 220
is lattice-shaped along the plurality of gate lines 122 and the
data lines 162. Further, the black matrix 220 is also formed
on top of the semiconductor layer 140.

[0056] The color filter layer 230, that is, a red color filter,
a green color filter, and a blue color filter, are alternately
arranged. Each of the respective color filters is surrounded
by the black matrix 220. The color filter layer 230 may have
an arrangement of a stripe type, a mosaic type, a delta type,
or the like.

[0057] The overcoating layer 240 is formed on the color
filter layer 230. The common electrode 250, together with
the pixel electrode 182 of'the first substrate 100, produces an
electric field. The common electrode 250 may be formed on
the overcoating layer 240 using a transparent conductive
material such as ITO or 1Z0.

[0058] The first substrate 100 and the second substrate 200
may be sealed to each other with the liquid crystal layer 300
interposed therebetween. The plurality of gate lines 122 and
the plurality of data lines 162 provided on the first substrate
100 are aligned to overlap with the black matrix 220 of the
second substrate 200.

[0059] A backlight unit (not shown) is disposed at the first
substrate 100. Light emitted from the backlight unit is
transmitted through the first substrate 100, the liquid crystal
layer 300, and the second substrate 200. When the light
emitted from the backlight unit is blocked by one of the first
substrate 100, the liquid crystal layer 300, or the second
substrate 200, it cannot be transmitted through the liquid
crystal display panel. The transmission or blockage of light
in the liquid crystal layer 300 is determined by the electric
field in the liquid crystal layer 300. Here, a region where
light is blocked by either the first substrate 100 or the second
substrate 200 regardless of the electric field in the liquid
crystal layer 300 is defined as “light-shielding area” of the
liquid crystal display panel. The light-shielding area of the
liquid crystal display panel is the sum of a light-shielding
area of the first substrate 100, such as the area in which the
gate lines 122, data lines 162, and the storage electrode lines
128 are formed, and a light-shielding area of the second
substrate 200, such as the area in which the black matrix 220
is formed. In addition, a region excluding the light-shielding
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area of the liquid crystal display panel, that is, a region
transmitting light according to the electric field is defined as
“transmitting region.”

[0060] The cell gap maintaining member 400 is formed to
maintain the cell gaps substantially uniformly between the
first substrate 100 and the second substrate 200. The cell gap
maintaining member 400 includes a connecting wall 410
with, for example, a lattice shape, and a plurality of protru-
sions 430 protruding from predetermined portions of the
connecting wall 410. The cell gap maintaining member 400
is disposed to overlap with a light-shielding area defined by
the first substrate 100 and the second substrate 200 to
prevent a reduction in the aperture ratio of the liquid crystal
display panel.

[0061] With respect to the cell gap maintaining member
400, the connecting wall 410 overlaps with lattice-shaped
light-shielding areas defined by the gate lines 122 and the
data lines 162 provided on the first substrate 100 and a black
matrix 220 of the second substrate 200. The width of the
connecting wall 410 may be less than or equal to a width of
each of the light-shielding areas. The connecting wall 410
may be disposed at each of the light-shielding areas defined
by the gate line 122 and the data lines 162, or at a
light-shielding area defined by one of a plurality of gate lines
122 or one of a plurality of data lines 162.

[0062] The protrusions 430 protrude from the connecting
wall 410 toward the first substrate 100. The height of the
protrusions 430 corresponds to a subtraction of the height of
the connecting wall 410 from the cell gap. The height ratio
of the connecting wall 410 to the protrusions 430 may be in
a ratio of about 1 to 0.1-0.9. The protrusions 430 may be
randomly or uniformly distributed on the connecting wall
410. For example, the protrusions 430 may protrude from
the connecting wall 410 in light-shielding areas correspond-
ing to intersections between each of the gate lines 122 and
each of the data lines 162.

[0063] In the liquid crystal display panel according to the
exemplary embodiment of the present invention described in
connection with FIGS. 1 through 3, an external stress
applied to the liquid crystal display panel is uniformly
dispersed throughout the connecting wall 410 of the cell gap
maintaining member 400, and a smear failure, which may be
caused to a surface of the first substrate 100 contacting with
the protrusions 430 protruding from the connecting wall
410, may be reduced or prevented. For example, a bottom
surface of the first substrate 100 contacting with the protru-
sions 430 can be prevented from collapsing. The number of
the protrusions 430 comprising the cell gap maintaining
member 400 of the liquid crystal display panel according to
the exemplary embodiment of the present invention
described in connection with FIGS. 1 through 3 is smaller
than the number of the column spacers used as the cell gap
maintaining members in a conventional liquid crystal dis-
play panel, and the dimension of the cell gap maintaining
member 400 is reduced, and a liquid crystal dispensing
margin may be enhanced.

[0064] An alignment film (not shown) may be disposed on
each of the first substrate 100 and the second substrate 200
to which the cell gap maintaining member 400 is attached.
[0065] A seal line 500 is formed along peripheral edges of
the first substrate 100 and the second substrate 200 to couple
the first substrate 100 and the second substrate 200. The seal
line 500 may include a UV-curable resin such as for
example, an acrylic resin. The seal line 500 may further
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include a thermally curable resin, such as for example, an
epoxy resin, an amine-based curing agent, a filler such as
alumina or powder, and a spacer.

[0066] The liquid crystal layer 300 is disposed in a space
defined by the first substrate 100, the second substrate 200,
and the seal line 500. The orientations of liquid crystal
molecules of the liquid crystal layer 300 are controlled
according to a voltage difference between a pixel electrode
182 and a common electrode 250.

[0067] As described above, a liquid crystal display panel
according to the exemplary embodiment of the present
invention described in connection with FIGS. 1 through 3
includes a cell gap maintaining member comprising a lat-
tice-shaped connecting wall and a plurality of protrusions
protruding from the connecting wall, and a liquid crystal
dispensing margin can be improved, and a smear failure,
which may be caused due to a substrate contacting with the
cell gap maintaining member, can be avoided.

[0068] Hereinafter, a liquid crystal display panel accord-
ing to an exemplary embodiment of the present invention
will be described with reference to FIGS. 4 through 6. FIG.
4 is a schematic exploded perspective view illustrating a
liquid crystal display panel, FIG. 5 is a plan view of the
liquid crystal display panel, and FIG. 6 is a longitudinal
sectional view of the liquid crystal display panel according
to an exemplary embodiment of the present invention.

[0069] In the liquid crystal display panel shown in FIGS.
4 through 6, a cell gap maintaining member 400 includes a
connecting wall 410 and a plurality of protrusions 430
protruding from the connecting wall 410. The connecting
wall 410 of the cell gap maintaining member 400 substan-
tially overlaps with lattice-shaped light-shielding areas
defined by a storage electrode line 128 and data lines 162
provided on a first substrate 100, wherein a width of the
connecting wall 410 is less than or equal to a width of each
of the light-shielding areas. The connecting wall 410 may be
disposed at each light-shielding area defined by the storage
electrode line 128 and the data lines 162, or at the light-
shielding area defined by one of a plurality of storage
electrode lines 128 or one of a plurality of data lines 162.

[0070] The protrusions 430 protrude from the connecting
wall 410 toward the first substrate 100. The protrusions 430
may be randomly or uniformly distributed on the connecting
wall 410. For example, the protrusions 430 may protrude
from the connecting wall 410 in light-shielding areas defined
by the storage electrode lines 128.

[0071] The liquid crystal display panel shown in FIGS. 4
through 6 includes structures shown in FIGS. 1 through 3,
except for the a different arrangement of a cell gap main-
taining member, and further description thereof will be
omitted in the interests of clarity and simplicity.

[0072] According to the above-described liquid crystal
display panel of the exemplary embodiment of the present
invention described in connection with FIGS. 4 through 6, a
liquid crystal dispensing margin can be enhanced, and a
smear failure, which may be caused to a substrate contacting
with a cell gap maintaining member, can be avoided.

[0073] Hereinafter, a liquid crystal display panel accord-
ing to an exemplary embodiment of the present invention
will be described with reference to FIGS. 7 through 9. FIG.
7 is a schematic exploded perspective view illustrating a
liquid crystal display panel, FIG. 8 is a plan view of the
liquid crystal display panel, and FIG. 9 is a longitudinal
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sectional view of the liquid crystal display panel according
to an exemplary embodiment of the present invention.
[0074] Referring to FIGS. 7 through 9, the liquid crystal
display panel includes a cell gap maintaining member 400.
The cell gap maintaining member 400 includes a connecting
wall 410, a plurality of grooves 421 which are formed to a
predetermined depth in the connecting wall 410, and a
plurality of protrusions 430 protruding from the connecting
wall 410. A depth of each of the grooves 421 may be
substantially the same as a height of the connecting wall
410.

[0075] The grooves 421 formed in the connecting wall 410
of the cell gap maintaining member 400 serve as flow
channels of liquid crystals toward a seal line 500 during a
liquid crystal dispensing process. The width, number, and
arrangement of the grooves 421 in the connecting wall 410
of the cell gap maintaining member 400 may be determined
by the flow rate of liquid crystals. That is, the flow rate of
liquid crystals toward the seal line 500 can be controlled by
adjusting the width, number, and arrangement of the grooves
421, and contact of liquid crystals with an uncured seal line
can be prevented, thereby preventing a chemical reaction
between the liquid crystals and the uncured seal line. More-
over, contamination of the liquid crystals due to the contact
of the liquid crystals with the uncured seal line, and a defect
due to a break-down of the seal line 500, can be avoided.
[0076] The liquid crystal display panel according to the
exemplary embodiment of the present invention described in
connection with FIGS. 7 through 9 is substantially the same
as that of the exemplary embodiment of the present inven-
tion described in connection with FIGS. 1 through 3 except
that a cell gap maintaining member includes grooves, and
further description of the same or similar structures will be
omitted. The grooves 421 of the cell gap maintaining
member 400 can also be applied to a connecting wall of a
cell gap maintaining member of the liquid crystal display
panel shown in FIGS. 4 through 6.

[0077] In a liquid crystal display panel according to the
exemplary embodiment of the present invention described in
connection with FIGS. 7 through 9, a liquid crystal dispens-
ing margin can be enhanced, and a smear failure, which may
be caused due to a substrate contacting with the cell gap
maintaining member 400, can be avoided. In addition, a flow
rate of liquid crystals can be controlled, for example, by
grooves 421 formed in the connecting wall 410 of the cell
gap maintaining member 400.

[0078] Hereinafter, a liquid crystal display panel accord-
ing to an exemplary embodiment of the present invention
will be described with reference to FIGS. 10 through 12.
FIG. 10 is a schematic exploded perspective view illustrat-
ing a liquid crystal display panel, FIG. 11 is a plan view of
the liquid crystal display panel, and FIG. 12 is a longitudinal
sectional view of the liquid crystal display panel according
to an exemplary embodiment of the present invention.
[0079] With respect to the liquid crystal display panel
according to an exemplary embodiment of the present
invention, referring to FIGS. 10 through 12, a cell gap
maintaining member 400 includes a connecting wall 410, a
plurality of grooves 422 that are formed to a predetermined
depth in the connecting wall 410, and a plurality of protru-
sions 430 protruding from the connecting wall 410. The
predetermined depth of each of the grooves 422 is smaller
than a height of the connecting wall 41 0. The predetermined
depth of each of the grooves 422 can be varied according to
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the flow rate of liquid crystals provided that it is smaller than
the height of the connecting wall 410. In an exemplary
embodiment of the present invention, the depth of the
grooves 422 is smaller than the height of the connecting wall
410, the connecting wall 410 of the cell gap maintaining
member 400 can form a fully connected structure, and an
external stress applied to the cell gap maintaining member
400 can be uniformly dispersed throughout the connecting
wall 410. In addition, since the flow rate of liquid crystals
toward a seal line 500 can be controlled by the grooves 422,
a contact of the liquid crystal with an uncured seal line can
be prevented, and contamination of liquid crystals and a
defect due to a break-down of the seal line 500 can be
reduced or prevented.

[0080] The number and arrangement of the grooves 422 in
the connecting wall 410 of the cell gap maintaining member
400 may be varied. For example, the number of the grooves
422 can be adjusted according to the flow rate of liquid
crystals. The grooves 422 may be arranged randomly or
uniformly.

[0081] The liquid crystal display panel shown in FIGS. 10
through 12 includes structures shown in FIGS. 1 through 3
and FIGS. 7 through 9, except that the cell gap maintaining
member 400 includes the grooves 422 with a smaller depth
than a height of the connecting wall 410, and further
description of the structures in common will be omitted.
[0082] The grooves 422 of the cell gap maintaining mem-
ber 400 can also be applied to the connecting wall of the cell
gap maintaining member of the liquid crystal display panel
shown in FIGS. 4 through 6.

[0083] According to the above-described liquid crystal
display panel of the exemplary embodiment of the present
invention described in connection with FIGS. 10 through 12,
a liquid crystal dispensing margin can be enhanced, a smear
failure, which may be caused to a substrate contacting with
a cell gap maintaining member, can be avoided, and a flow
rate of liquid crystals during the dispensing process can be
controlled.

[0084] Hereinafter, a liquid crystal display panel accord-
ing to an exemplary embodiment of the present invention
will be described with reference to FIGS. 13 through 15.
FIG. 13 is a schematic exploded perspective view illustrat-
ing a liquid crystal display panel, FIG. 14 is a plan view of
the liquid crystal display panel, and FIG. 15 is a longitudinal
sectional view of the liquid crystal display panel according
to an exemplary embodiment of the present invention.
[0085] The liquid crystal display panel according to an
exemplary embodiment of the present invention, referring to
FIGS. 13 through 15, a cell gap maintaining member 400
includes a lattice-shaped connecting wall 410, and a plural-
ity of first and second protrusions 431 and 432 which
protrude from the connecting wall 410 and have different
heights. For example, the height of the first protrusions 431
may correspond to a subtraction of the height of the con-
necting wall 410 from a cell gap, and the height of the
second protrusions 432 is smaller than that of the first
protrusions 431.

[0086] Forexample, the height ratio of the first protrusions
431 to the second protrusions 432 may be in a ratio of about
1 t0 0.7-0.9. However, the height ratio of the first protrusions
431 to the second protrusions 432 can be varied provided
that, when an external stress is applied to the liquid crystal
display panel, the second protrusions 432 may contact a first
substrate 100. The first and second protrusions 431 and 432
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may be arranged randomly or uniformly. For example, the
first and second protrusions 431 and 432 may protrude from
the connecting wall 410 in light-shielding areas correspond-
ing to intersections between gate lines 122 and data lines
162.

[0087] In the above-described liquid crystal display panel
according to the exemplary embodiment of the present
invention described in connection with FIGS. 13 through 15,
an external stress applied to the liquid crystal display panel
can be uniformly dispersed throughout the connecting wall
410 of the cell gap maintaining member 400, and the number
of protrusions of a cell gap maintaining member 400 con-
tacting the first substrate is less than the number of column
spacers used as cell gap maintaining members in a conven-
tional liquid crystal display panel, and the dimension of the
cell gap maintaining member 400 is reduced, and a liquid
crystal dispensing margin may be enhanced. In addition,
since second protrusions of the cell gap maintaining member
400 can may contact the first substrate under an applied
stress to the liquid crystal display panel, the applied stress
can be uniformly dispersed throughout the cell gap main-
taining member 400, suppressing a smear failure, which may
be caused to the first substrate contacting with the cell gap
maintaining member 400.

[0088] The liquid crystal display panel according to the
exemplary embodiment of the present invention described in
connection with FIGS. 13 through 15 is substantially the
same as that of the embodiment of the present invention
described in connection with FIGS. 1 through 3 except that
the cell gap maintaining member 400 includes first and
second protrusions 431, 432 of different heights, and further
description thereof will be omitted.

[0089] In the liquid crystal display panel according to the
exemplary embodiment of the present invention described in
connection with FIGS. 13 through 15, a liquid crystal
dispensing margin can be enhanced, and a smear failure,
which may be caused to a substrate contacting with a cell
gap maintaining member 400, can be avoided.

[0090] Hereinafter, a liquid crystal display panel accord-
ing to an exemplary embodiment of the present invention
will be described with reference to FIGS. 16 through 18.
FIG. 16 is a schematic exploded perspective view illustrat-
ing a liquid crystal display panel, FIG. 17 is a plan view of
the liquid crystal display panel, and FIG. 18 is a longitudinal
sectional view of the liquid crystal display panel according
to an exemplary embodiment of the present invention.
[0091] In the liquid crystal display panel shown in FIGS.
16 through 18, a cell gap maintaining member 400 includes
a connecting wall 410, and a plurality of first and second
protrusions 431 and 432 that protrude from the connecting
wall 410 and have different heights. The connecting wall
410.0f the cell gap maintaining member 400 has substan-
tially the same lattice shape as light-shielding areas defined
by storage electrode lines 128 and data lines 162 provided on
a first substrate 100. The width of the connecting wall 410
may be less than or equal to a width of the light-shielding
areas.

[0092] The first and second protrusions 431 and 432
protrude from the connecting wall 410 toward the first
substrate 100. The first and second protrusions 431 and 432
may be arranged randomly or uniformly. For example, the
first and second protrusions 431 and 432 may alternately
protrude from the connecting wall 410 in light-shielding
areas defined by the storage electrode lines 128.
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[0093] In the liquid crystal display panel according to the
exemplary embodiment of the present invention described in
connection with FIGS. 16 through 18, a liquid crystal
dispensing margin can be enhanced, and a smear failure that
may be caused due to a substrate contacting with a cell gap
maintaining member 400, can be avoided.

[0094] Hereinafter, a liquid crystal display panel accord-
ing to an exemplary embodiment of the present invention
will be described with reference to FIGS. 19 through 21.
FIG. 19 is a schematic exploded perspective view illustrat-
ing a liquid crystal display panel, FIG. 20 is a plan view of
the liquid crystal display panel, and F1G. 21 is a longitudinal
sectional view of the liquid crystal display panel according
to an exemplary embodiment of the present invention.
[0095] With respect to the liquid crystal display panel
according to an exemplary embodiment of the present
invention, referring to FIGS. 19 through 21, a cell gap
maintaining member 400 includes a connecting wall 410, a
plurality of grooves 421 that are formed to a predetermined
depth in the connecting wall 410, and a plurality of protru-
sions 431 and 432 that protrude from the connecting wall
410 and have different heights. A depth of each of the
grooves 421 may be substantially the same as a height of the
connecting wall 410.

[0096] The width, number, and arrangement of the
grooves 421 in the connecting wall 410 of the cell gap
maintaining member 400 can be varied. For example, the
width and number of the grooves 421 can be adjusted
according to the flow rate of liquid crystals. The grooves 421
may be arranged randomly or uniformly.

[0097] The liquid crystal display panel shown in FIGS. 19
through 21 includes structures shown in FIGS. 1 through 3
and FIGS. 7 through 9, except that the cell gap maintaining
member 400 further includes grooves 421 and first and
second protrusions 431 and 432 of different heights, and
further description of the structures in common will be
omitted. The grooves of the seventh exemplary embodiment
of the present invention can also be applied to the connecting
wall 410 of the cell gap maintaining member 400 of the
liquid crystal display panel according to the exemplary
embodiment of the present invention shown in FIGS. 16
through 18.

[0098] In the liquid crystal display panel according to the
exemplary embodiment of the present invention described in
connection with FIGS. 19 through 21, a liquid crystal
dispensing margin can be enhanced, and a smear failure,
which may be caused to a substrate contacting with the cell
gap maintaining member 400, can be avoided.

[0099] Hereinafter, a liquid crystal display panel accord-
ing to an exemplary embodiment of the present invention
will be described with reference to FIGS. 22 through 24.
FIG. 22 is a schematic exploded perspective view illustrat-
ing a liquid crystal display panel, FIG. 23 is a plan view of
the liquid crystal display panel, and FI1G. 24 is a longitudinal
sectional view of the liquid crystal display panel according
to an exemplary embodiment of the present invention.
[0100] In the liquid crystal display panel shown in FIGS.
22 through 24, a cell gap maintaining member 400 includes
a connecting wall 410, a plurality of grooves 422 that are
formed to a predetermined depth in the connecting wall 410,
and a plurality of first and second protrusions 431 and 432
that protrude from the connecting wall 410 and have differ-
ent heights. The depth of each of the grooves 422 is smaller
than the height of the connecting wall 410. The depth of each
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of the grooves 422 can be varied according to the flow rate
of liquid crystals provided that it is smaller than the height
of the connecting wall 410. In an exemplary embodiment of
the present invention, the depth of each of the grooves 422
is smaller than the height of the connecting wall 410, the
connecting wall 410 can form a fully connected structure,
and an external stress applied to the liquid crystal display
panel can be effectively dispersed throughout the cell gap
maintaining member 400. In addition, the grooves 422 can
control a flow rate of liquid crystals toward a seal line 500,
contact of the liquid crystal with an uncured seal line can be
prevented, and contamination of liquid crystals and a defect
due to a break-down of the seal line 500 can be avoided.
[0101] The number and arrangement of the grooves 422 in
the connecting wall 410 of the cell gap maintaining member
400 are not particularly limited. The number of the grooves
422 can be adjusted according to the flow rate of liquid
crystals. The grooves 422 may be arranged randomly or
uniformly.

[0102] The liquid crystal display panel according to the
exemplary embodiment of the present invention described in
connection with FIGS. 22 through 24 is substantially the
same as the liquid crystal display panels according to the
exemplary embodiments described in connection with FIGS.
1 through 3 and FIGS. 10 through 12 except that the cell gap
maintaining member includes first and second protrusions of
different heights and grooves with a smaller depth than the
height of the connecting wall, and further description thereof
will be omitted. The grooves of the exemplary embodiment
of the present invention described in connection with FIGS.
22 through 24 can also be applied to the connecting wall of
the cell gap maintaining member provided in the liquid
crystal display panel according to the exemplary embodi-
ment of the present invention shown in FIGS. 16 through 18.
[0103] Hereinafter, a method of manufacturing the liquid
crystal display panel according to the exemplary embodi-
ment of the present invention described in connection with
FIGS. 1 through 3 will be described with reference to FIGS.
25 through 27, which are sectional views of intermediate
structures formed during manufacturing of the liquid crystal
display panel, together with FIGS. 1 through 3.

[0104] As shown in FIG. 25, the thin film transistor and
the passivation layer 170 are disposed on the first insulating
substrate 110. An opaque conductive layer is first formed on
the first insulating substrate 110 and patterned to form the
gate lines 122, the gate electrode 126, and the storage
electrode lines 128. The shape and arrangement of the
storage electrode lines 128 can be varied. The gate insulating
layer 130, the semiconductor layer 140, and ohmic contact
layers (not shown) comprising n+ silicon are formed on the
gate electrode 126. An opaque conductive layer is formed on
the resultant structure and patterned to form the data lines
162, the source electrode 165, and the drain electrode 166.
[0105] Next, the passivation layer 170 is formed on the
thin film transistor. For example, the passivation layer 170
may comprise a photosensitive organic material with good
flatness characteristics, a low-dielectric insulating material,
such as for example, a-Si:C:O or a-Si:O:F, or an inorganic
material such as for example silicon nitride (SiNx), using
plasma enhanced chemical vapor deposition (PECVD). The
passivation layer 170 is partially removed to form the
contact holes 176 exposing the source electrode 165. Then,
a transparent conductive material, such as for example,
indium tin oxide (ITO) or indium zinc oxide (IZO), is
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formed on the passivation layer 170 to form pixel electrode
182. The pixel electrode 182 is electrically connected to the
source electrode 165 via the contact holes 176.

[0106] As shown in FIG. 26, a single- or multi-layered,
light-blocking black opaque film is formed on a second
insulating substrate 210 and patterned to form the black
matrix 220. For example, the black matrix 220 may com-
prise a black pigment-containing organic photosensitive
material. The black matrix 220 may be a single- or multi-
layered film comprising one or more materials, such as for
example, chromium (Cr), chromium oxide (CrO), and chro-
mium nitride (CrNi). The black matrix 220 may be formed
along the gate lines 122 and the data lines 162 in a lattice
shape. The black matrix 220 may also be formed above a
semiconductor layer (140 shown in FIG. 3) of the thin film
transistor and may prevent light from coming into the
semiconductor layer 140.

[0107] A red organic photosensitive material is coated on
the black matrix 220 and etched using a photolithography
process to form a red filter component. Then, green and blue
filter components are formed in basically the same manner
as the red filter component, to complete the color filter layer
230. The overcoating layer 240 comprising an organic
photosensitive material, such as for example, an acrylic resin
or a polyamide resin, is formed on the color filter layer 230.
Then, the common electrode 250 is formed on the overcoat-
ing layer 240 comprising a transparent conductive material
such as ITO or 1ZO. The common electrode 250, together
with the pixel electrode 182 of the first substrate 100, can
produce an electric field. Hereinafter, a manufacturing
method of the cell gap maintaining member 400 according
to an exemplary embodiment of the present invention will be
described.

[0108] Referring to FIG. 27, an organic film (not shown)
is formed to a predetermined thickness on the common
electrode 250 of a second substrate (200 of FIG. 3). The
organic film may comprise a negative photoresist whose
unexposed regions are developed and removed. The organic
film may comprise a positive photoresist whose exposed
regions are developed and removed. The organic film may
be formed to a thickness corresponding to a maximum
height of a cell gap maintaining member 400 to be formed,
which is referred to herein as a “target cell gap maintaining
member”.

[0109] Next, the organic film is patterned by photolithog-
raphy, for example, using a slit mask 600, to form the cell
gap maintaining member 400. The organic film may be
patterned using a halftone mask.

[0110] In the case of the slit mask 600, the slit mask 600
is first positioned over the organic film. The slit mask 600
includes a transparent base 610 comprising quartz, etc., and
an opaque slit pattern. The opaque slit pattern of the slit
mask 600 may be a single- or multi-layered film comprising
one or more of chromium and chromium oxide used as
UV-blocking materials upon exposure to UV light.

[0111] The slit mask 600 includes a transmitting area 620
comprising the transparent base 610, a translucent area 630
that includes the transparent base 610 and the opaque slit
pattern, and a light-shielding area (not shown). Here, the
number and width of slits of the translucent area 630 may be
varied. For example, the number and width of slits of the
translucent area 630 can be adjusted according to exposure
intensity.
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[0112] The slit mask 600 has the transmitting area 620, the
translucent area 630, and the light-shielding area arranged
by the cell gap maintaining member 400, the light-shielding
areas defined by the plurality of gate lines 122 and the
plurality of data lines of the first substrate 100 and the black
matrix 220 of the second substrate 200. For example, the
transmitting area 620 of the slit mask 600 is disposed above
portions of the organic film corresponding to protrusions
430 of the cell gap maintaining member 400, the translucent
area 630 is disposed above a portion of the organic film
corresponding to a connecting wall 410 of the cell gap
maintaining member 400, and the light-shielding area is
disposed above a portion of the organic film that is not
intended for the formation of the cell gap maintaining
member 400.

[0113] When the organic film is exposed to UV light
through the slit mask 600, most of UV light is transmitted
through the transmitting area 620 of the slit mask 600, and
all of the portions of the organic film corresponding to the
transmitting area 620 are substantially cured due to high
exposure intensity. The translucent area 630 of the slit mask
600 allows UV light to be partially transmitted therethrough,
and a portion of the organic film corresponding to the
translucent area 630 is partially cured due to relatively low
exposure intensity. The light-shielding area of the slit mask
600 blocks the transmission of UV light, and a portion of the
organic film corresponding to the light-shielding area is
substantially completely removed.

[0114] Next, when the exposed organic film is developed
and baked, the cell gap maintaining member 400 composed
of the connecting wall 410 and the protrusions 430 is
completed. Here, the connecting wall 410 is formed to
overlap with the light-shielding areas defined by the gate
lines 122, the data lines 162, and the black matrix 220, and
the protrusions 430 protrude from the connecting wall 410
in light-shielding areas corresponding to intersections
between each of the gate lines 122 and each of the data lines
162.

[0115] Then, an alignment film (not shown) is formed on
each of the first substrate 100 and the second substrate 200.

[0116] Then, as shown in FIGS. 1 through 3, the seal line
500 is formed on the first substrate 100 or the second
substrate 200, liquid crystals are dispensed, and the first and
second substrates 100 and 200 are incubated in a vacuum
chamber to cure the seal line 500 to thereby complete the
liquid crystal display panel.

[0117] Hereinafter, a method of manufacturing the liquid
crystal display panel according to the exemplary embodi-
ment of the present invention described in connection with
FIGS. 4 through 6 will be described with reference to FIG.
28, together with FIGS. 4 through 6. FIG. 28 is a sectional
view of an intermediate structure formed during manufac-
turing of the liquid crystal display panel according to an
exemplary embodiment of the present invention.

[0118] Referring to FIG. 28, together with FIGS. 4
through 6, the first substrate 100 and the second substrate
200 are first prepared in the same manner as in the manu-
facturing of the liquid crystal display panel according to the
exemplary embodiment of the present invention described in
connection with FIGS. 1 through 3 and FIGS. 25 through 27.
An organic film (not shown) 1s formed to a predetermined
thickness on a common electrode 250 of the second sub-
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strate 200. The organic film may be formed to a thickness
corresponding to a maximum height of the target cell gap
maintaining member 400.

[0119] Next, the slit mask 600 is positioned over the
organic film. The slit mask 600 includes a transmitting area
620, a translucent area 630, and a light shielding area (not
shown). The transmitting area 620, the translucent area 630,
and the light shielding area are arranged so that the cell gap
maintaining member 400 can overlap with light-shielding
areas defined by the storage electrode lines 128 and the data
lines 162 provided on the first substrate 100. For example,
the transmitting area 620 of the slit mask 600 is disposed
above portions of the organic film corresponding to protru-
sions 430 of the cell gap maintaining member 400, the
translucent area 630 is disposed above a portion of the
organic film corresponding to the connecting wall 410 of the
cell gap maintaining member 400, and the light-shielding
area is disposed above a portion of the organic film that is
not intended for formation of the cell gap maintaining
member 400.

[0120] The organic film is exposed to UV light through the
slit mask 600, developed, and baked, and the cell gap
maintaining member 400 comprising the connecting wall
410 and the protrusions 430 is completed. The connecting
wall 410 is formed to overlap with light-shielding areas
defined by the storage electrode lines 128 and the data lines
162, and the protrusions 430 are formed to protrude from the
connecting wall 410 in light-shielding areas defined by the
storage electrode lines 128.

[0121] Next, the same subsequent processes as in the
manufacturing of the liquid crystal display panel according
to the exemplary embodiment of the present invention
described in connection with FIGS. 1 through 3 may be
performed to complete the liquid crystal display panel as
shown in FIGS. 4 through 6.

[0122] Hereinafter, a method of manufacturing the liquid
crystal display panel according to the exemplary embodi-
ment of the present invention described in connection with
FIGS. 7 through 9 will be described with reference to FIG.
29, together with FIGS. 7 through 9. FIG. 29 is a sectional
view of an intermediate structure formed during manufac-
turing of the liquid crystal display panel according to an
exemplary embodiment of the present invention.

[0123] Referring to FIG. 29, together with FIGS. 7
through 9, the first substrate 100 and the second substrate
200 are prepared in the same manner as in the manufacturing
of the liquid crystal display panel according to the exem-
plary embodiment of the present invention described in
connection with FIGS. 1 through 3 and FIGS. 25 through 27.
An organic film (not shown) is formed to a predetermined
thickness on the common electrode 250 formed on the
second substrate 200. The organic film may be formed to a
thickness corresponding to a maximum height of the target
cell gap maintaining member 400.

[0124] Next, a slit mask 600 is positioned over the organic
film, as shown in FIG. 29. The slit mask 600 includes a
transmitting area 620 composed of only a transparent base
610, a translucent area 630 composed of the transparent base
610 and an opaque slit pattern, a first light-shielding area
640 composed of the transparent base 610 and an opaque
film, and a second light-shielding area (not shown). The
translucent area 630 of the slit mask 600 is used for
formation of the connecting wall 410 of the cell gap main-
taining member 400, and the transparent area 620 is used for
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formation of protrusions 430 protruding from the connecting
wall 410 of the cell gap maintaining member 400. The first
light-shielding area 640 and the second light-shielding area
of the slit mask 600 are respectively used for formation of
grooves 421 in the connecting wall 410 and for removal of
a portion of the organic film that is not intended for
formation of the cell gap maintaining member 400. The
grooves 421 serve to adjust the flow rate of liquid crystals.
The dimension of the first light-shielding area 640 of the slit
mask 600 is adjusted so that the depth of the grooves 421 is
substantially the same as the height of the connecting wall
410.

[0125] The organic film is exposed to UV light through the
slit mask 600, developed, and baked, and the cell gap
maintaining member 400 comprising the connecting wall
410, the protrusions 430, and the grooves 421 is completed.
The connecting wall 410 is formed to overlap with light-
shielding areas defined by the gate lines 122, the data lines
162, and the black matrix 220, the protrusions 430 are
formed to protrude from the connecting wall 410 in light-
shielding areas corresponding to intersections between each
of the gate lines 122 and each of the data lines 162, and the
grooves 421 are formed to substantially the same depth as
the height of the connecting wall 410 in the connecting wall
410. The formation of the grooves 421 in the connecting
wall 410 of the cell gap maintaining member 400 can also
be applied to the manufacturing of the liquid crystal display
panel according to the exemplary embodiment of the present
invention described in connection with FIGS. 4 through 6.
[0126] Next, the same subsequent processes as in the
manufacturing of the liquid crystal display panel according
to the exemplary embodiment of the present invention
described in connection with FIGS. 1 through 3 may be
performed to complete the liquid crystal display panel as
shown in FIGS. 7 through 9.

[0127] Hereinafter, a method of manufacturing the liquid
crystal display panel according to the exemplary embodi-
ment of the present invention described in connection with
FIGS. 10 through 12 will be described with reference to FIG.
30, together with FIGS. 10 through 12. FIG. 30 is a sectional
view of an intermediate structure formed during manufac-
turing of the liquid crystal display panel according to an
exemplary embodiment of the present invention.

[0128] Referring to FIG. 30, together with FIGS. 10
through 12, the first substrate 100 and the second substrate
200 are prepared in the same manner as in the manufacturing
of the liquid crystal display panel according to the exem-
plary embodiment of the present invention described in
connection with FIGS. 1 through 3. An organic film (not
shown) is formed to a predetermined thickness on the
comunon electrode 250 of the second substrate 200. The
organic film may be formed to a thickness corresponding to
a maximum height of the target cell gap maintaining mem-
ber 400.

[0129] As shown in FIG. 30, the slit mask 600 is posi-
tioned over the organic film. The slit mask 600 includes a
transmitting area 620 composed of only a transparent base
610, a first translucent area 630 composed of the transparent
base 610 and an opaque film including slit pattern with a first
slit width, a second translucent area 650 composed of the
transparent base 610 and an opaque film including slit
pattern with a second slit width smaller than the first slit
width, and a light-shielding area (not shown) composed of
a transparent base and an opaque film. The first translucent
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area 630 of the slit mask 600 is used for formation of the
connecting wall 410 of the cell gap maintaining member
400, and the transmitting area 620 is used for formation of
protrusions 430 protruding from the connecting wall 410 of
the cell gap maintaining member 400. The second translu-
cent area 650 of the slit mask 600 is used for formation of
the grooves 422 in the connecting wall 410 of the cell gap
maintaining member 400. The grooves 422 serve to adjust
the flow rate of liquid crystals. The second slit width of the
second translucent area 650 of the slit mask 600 is adjusted
so that the depth of the grooves 422 is smaller than the height
of the connecting wall 410.

[0130] The organic film is exposed to UV light through the
slit mask 600, developed, and baked, and the cell gap
maintaining member 400 comprising the connecting wall
410, the protrusions 430, and the grooves 422 is completed.
The connecting wall 410 is formed to overlap with the
light-shielding areas defined by the gate lines 122, the data
lines 162, and the black matrix 220, the protrusions 430
protrude from the connecting wall 410 in light-shielding
areas corresponding to intersections of the gate lines 122 and
the data lines 162, and the grooves 422 are formed to a
smaller depth than the height of the connecting wall 410.
The formation of the grooves 422 in the connecting wall 410
of the cell gap maintaining member 400 can also be applied
1o the manufacturing of the liquid crystal display panel
according to the exemplary embodiment of the present
invention described in connection with FIGS. 4 through 6.
[0131] Next, the same subsequent processes as in the
manufacturing of the liquid crystal display panel according
to the exemplary embodiment of the present invention
described in connection with FIGS. 1 through 3 may be
performed to complete the liquid crystal display panel, as
shown in FIGS. 10 through 12.

[0132] Hereinafter, a method of manufacturing the liquid
crystal display panel according to the exemplary embodi-
ment of the present invention described in connection with
FIGS. 13 through 15 will be described with reference to FIG.
31, together with FIGS. 13 through 15 with regard to
differences between the manufacturing methods according
1o the embodiment described in connection with FIGS. 1
through 3 and FIGS. 25-27 and the present exemplary
embodiment, for descriptive convenience. FIG. 31 is a
sectional view of an intermediate structure formed during
manufacturing of the liquid crystal display panel according
10 an exemplary embodiment of the present invention.
[0133] Referring to FIG. 31, the first substrate 100 and the
second substrate 200 are first prepared in the same manner
as in the manufacturing of the liquid crystal display panel
according to the exemplary embodiment of the present
invention described in connection with FIGS. 1 through 3.
An organic film (not shown) is formed to a predetermined
thickness on the common electrode 250 of the second
substrate 200. The organic film may be formed to a thickness
corresponding to a maximum height of the target cell gap
maintaining member 400.

[0134] Next, the slit mask 600 is positioned over the
organic film. The slit mask 600 includes the transmitting
area 620 composed of only a transparent base 610, the first
translucent area 630 composed of the transparent base 610
and an opaque film including slit pattern with a first slit
width, a third translucent area 660 composed of the trans-
parent base 610 and an opaque film including slit pattern
with a third slit width greater than the first slit width, and a
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light-shielding area (not shown) composed of the transparent
base 610 and an opaque film. The first translucent area 630
of the slit mask 600 is used for formation of the connecting
wall 410 of the cell gap maintaining member 400, and the
transmitting area 620 is used for formation of first protru-
sions 431 that protrude from the connecting wall 410 of the
cell gap maintaining member 400 and have a first height.
The third translucent area 660 of the slit mask 600 is used
for formation of second protrusions 432 that protrude from
the connecting wall 410 of the cell gap maintaining member
400 and have a second height smaller than the first height,
and the light-shielding area is used for removal of a portion
of the organic film cell that is not intended for formation of
the cell gap maintaining member 400.

[0135] When the organic film is exposed to UV light
through the slit mask 600, developed, and baked, the cell gap
maintaining member 400 composed of the connecting wall
410, and the first and second protrusions 431 and 432 is
completed. The connecting wall 410 is formed to overlap
with light-shielding areas defined by the gate lines 122, the
data lines 162, and the black matrix 220, and the first and
second protrusions 431 and 432 of different heights are
alternately formed to protrude from the connecting wall 410
in the light-shielding areas corresponding to an intersection
between each of the gate lines 122 and each of the plurality
of data lines 162.

[0136] Next, the same subsequent processes as in the
manufacturing of the liquid crystal display panel according
to the exemplary embodiment of the present invention
described in connection with FIGS. 1 through 3 may be
performed to complete the liquid crystal display panel as
shown in FIGS. 13 through 15.

[0137] Hereinafter, a method of manufacturing the liquid
crystal display panel according to an exemplary embodiment
of the present invention will be described with reference to
FIG. 32, together with FIGS. 16 through 18 with regard to
differences between the manufacturing methods according
to the exemplary embodiments of the present invention
described in connection with FIGS. 1 through 6 and FIGS.
13-15 and the present embodiment, for descriptive conve-
nience. FIG. 32 is a sectional view of an intermediate
structure formed during manufacturing of the liquid crystal
display panel according to an exemplary embodiment of the
present invention.

[0138] First, the first substrate 100 and the second sub-
strate 200 are prepared in the same manner as in the
manufacturing of the liquid crystal display panel according
to the exemplary embodiment of the present invention
described in connection with FIGS. 1 through 3. An organic
film (not shown) is formed to a predetermined thickness on
the common electrode 250 of the second substrate 200. The
organic film may be formed to a thickness corresponding to
a maximum height of the target cell gap maintaining mem-
ber 400.

[0139] Next, as shown in FIG. 32, a slit mask 600 is
positioned over the organic film. The slit mask 600 includes
a transmitting area 620, first and third translucent areas 630
and 660, and a light-shielding area (not shown). The trans-
mitting area 620, the first and third translucent areas 630 and
660, and the light-shielding area are arranged so that the cell
gap maintaining member 400 can overlap with the light-
shielding areas defined by the storage electrode line 128 and
the data lines 162 of the first substrate 100. For example, the
transmitting area 620 of the slit mask 600 is disposed above
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portions of the organic film corresponding to the first pro-
trusions 431 protruding from the connecting wall 410 of the
cell gap maintaining member 400, the first translucent area
630 is disposed above a portion of the organic film corre-
sponding to the connecting wall 410 of the cell gap main-
taining member 400, the third translucent area 660 is dis-
posed above portions of the organic film corresponding to
the second protrusions 432 protruding from the connecting
wall 410 of the cell gap maintaining member 400, and the
light-shielding area is disposed above a portion of the
organic film that is not intended for formation of the cell gap
maintaining member 400.

[0140] The organic film is exposed to UV light through the
slit mask 600, developed, and baked, and the cell gap
maintaining member 400 comprising the connecting wall
410, and the first and second protrusions 431 and 432 is
completed. The connecting wall 410 is formed to overlap
with the light-shielding areas defined by the storage elec-
trode line 128 and the plurality of data lines 162, and the first
and second protrusions 431 and 432 are alternately formed
to protrude from the connecting wall 410 in the light-
shielding area defined by the storage electrode line 128.
[0141] Next, the same subsequent processes as in the
manufacturing of the liquid crystal display panel according
to the exemplary embodiment of the present invention
described in connection with FIGS. 1 through 3 may be
performed to complete the liquid crystal display panel as
shown in FIGS. 16 through 18.

[0142] Hereinafter, a method of manufacturing the liquid
crystal display panel according to an exemplary embodiment
of the present invention will be described with reference to
FIG. 33, together with FIGS. 19 through 21. FIG. 33 is a
sectional view of an intermediate structure formed during
manufacturing of the liquid crystal display panel according
to an exemplary embodiment of the present invention.
[0143] The first substrate 100 and the second substrate 200
are first prepared in the same manner as in the manufacturing
of the liquid crystal display panel according to the exem-
plary embodiment of the present invention described in
connection with FIGS. 1 through 3. An organic film (not
shown) is formed to a predetermined thickness on the
common electrode 250 of the second substrate 200. The
organic film may be formed to a thickness corresponding to
a maximum height of the target cell gap maintaining mem-
ber 400.

[0144] Next, a slit mask 600 is positioned over the organic
film. The slit mask 600 includes a transmitting area 620
composed of only a transparent base 610, a first translucent
area 630 composed of the transparent base 610 and an
opaque slit pattern with a first slit width, a third translucent
area 660 composed of the transparent base 610 and an
opaque slit pattern with a third slit width greater than the first
slit width, a first light-shielding area 640 composed of the
transparent base 610 and an opaque film, and a second
light-shielding area (not shown). The first translucent area
630 of the slit mask 600 is used for formation of the
connecting wall 410 of the cell gap maintaining member
400, the transmitting area 620 is used for formation of first
protrusions 431 that protrude from the connecting wall 410
of the cell gap maintaining member 400 and have a first
height, and the third translucent area 660 is used for forma-
tion of the second protrusions 432 that protrude from the
connecting wall 410 of the cell gap maintaining member 400
and have a second height smaller than the first height. The
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first light-shielding area 640 of the slit mask 600 is used for
formation of the grooves 421 in the connecting wall 410 of
the cell gap maintaining member 400, and the second
light-shielding area is used for removal of a portion of the
organic film that is not intended for the formation of the cell
gap maintaining member 400.

[0145] The organic film is exposed to UV light through the
slit mask 600, developed, and baked, and the cell gap
maintaining member 400 comprising the connecting wall
410, the first and second protrusions 431 and 432, and the
grooves 421 is completed. The connecting wall 410 is
formed to overlap with the light-shielding areas defined by
the gate lines 122, the data lines 162, and the black matrix
220, the first and second protrusions 431 and 432 of different
heights are formed to protrude from the connecting wall 410
in light-shielding areas corresponding to intersections
between each of the plurality of gate lines 122 and each of
the lines 162, and the grooves 421 are formed to substan-
tially the same depth as the height of the connecting wall 410
in the connecting wall 410. The formation of the grooves
421 in the connecting wall 410 of the cell gap maintaining
member 400 can also be applied to the manufacturing of the
liquid crystal display panel according to the exemplary
embodiment of the present invention described in connec-
tion with FIGS. 16 through 18.

[0146] Next, the same subsequent processes as in the
manufacturing of the liquid crystal display panel according
to the exemplary embodiment of the present invention
described in connection with FIGS. 1 through 3 may be
performed to complete the liquid crystal display panel as
shown in FIGS. 19 through 21.

[0147] Hereinafter, a method of manufacturing the liquid
crystal display panel according to the exemplary embodi-
ment of the present invention described in connection with
FIGS. 22 through 24 will be described with reference to FIG.
34, together with FIGS. 22 through 24. FIG. 34 is a sectional
view of an intermediate structure formed during manufac-
turing of the liquid crystal display panel according to the
exemplary embodiment of the present invention described in
connection with FIGS. 22 through 24.

[0148] First, the first substrate 100 and the second sub-
strate 200 are prepared in the same manner as in the
manufacturing of the liquid crystal display panel according
to the exemplary embodiment of the present invention
described in connection with FIGS. 1 through 3. An organic
film (not shown) is formed to a predetermined thickness on
the common electrode 250 of the second substrate 200. The
organic film may be formed to a thickness corresponding to
a maximum height of the target cell gap maintaining mem-
ber 400.

[0149] Next, the slit mask 600 is positioned over the
organic film. The slit mask 600 includes a transmitting area
620 composed of only a transparent base 610, a first trans-
lucent area 630 composed of the transparent base 610 and an
opaque slit pattern with a first slit width, a second translu-
cent area 650 composed of the transparent base 610 and an
opaque slit pattern with a second slit width smaller than the
first width, a third translucent area 660 composed of the
transparent base 610 and an opaque slit pattern with a third
slit width greater than the first slit width, and a light-
shielding area (not shown). The first translucent area 630 of
the slit mask 600 is used for formation of the connecting
wall 410 of the cell gap maintaining member 400, and the
transmitting area 620 is used for formation of the first
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protrusions 431 protruding from the connecting wall 410 of
the cell gap maintaining member 400. The second translu-
cent area 650 of the slit mask 600 is used for formation of
the grooves 422 in the connecting wall 410 of the cell gap
maintaining member 400, and the third translucent member
660 is used for formation of second protrusions 432 pro-
truding from the connecting wall 410 of the cell gap main-
taining member 400. The light-shielding area is used for
removal of a portion of the organic film that is not intended
for formation of the cell gap maintaining member 400. The
grooves 422 serve to adjust the flow rate of liquid crystals.
The second slit width of the second translucent area 650 of
the slit mask 600 is adjusted such that the depth of the
grooves 422 is smaller than the height of the connecting wall
410.

[0150] The organic film is exposed to UV light through the
slit mask 600, developed, and baked, and the cell gap
maintaining member 400 comprising the connecting wall
410, the first and second protrusions 431 and 432, and the
grooves 422 is completed. The connecting wall 410 is
formed to overlap with light-shielding areas defined by gate
lines 122, data lines 162, and the black matrix 220, and the
first and second protrusions 431 and 432 of different heights
are alternately formed to protrude from the connecting wall
410 in light-shielding areas corresponding to intersections
between each of the gate lines 122 and each of the lines 162.
The grooves 422 are formed to a smaller depth than the
height of the connecting wall 410 in the connecting wall
410. The formation of the grooves 422 in the connecting
wall 410 of the cell gap maintaining member 400 can also
be applied to the manufacturing of the liquid crystal display
panel according to the exemplary embodiment of the present
invention described in connection with FIGS. 16 through 18.

[0151] Next, the same subsequent processes as in the
manufacturing of the liquid crystal display panel according
to the exemplary embodiment of the present invention
described in connection with FIGS. 1 through 3 may be
performed to complete the liquid crystal display panel as
shown in FIGS. 22 through 24.

[0152] Although the above-described liquid crystal dis-
play panels in accordance with the exemplary embodiments
of the present invention do not include cutouts or protrusion
patterns in a pixel electrode or a common electrode, it is to
be understood that cell gap maintaining members according
to exemplary embodiments of the present invention can be
applied to liquid crystal display panels wherein cutouts or
protrusion patterns are included in a pixel electrode or a
common electrode.

[0153] Although in above-described liquid crystal display
panels according to exemplary embodiments of the present
invention include a pixel electrode and a common electrode
respectively disposed on a first substrate and a second
substrate, it is to be understood that the cell gap maintaining
members according to exemplary embodiments of the
present invention can be applied to liquid crystal display
panels wherein a pixel electrode and a common electrode are
disposed on the same panel.

[0154] Although in above-described liquid crystal display
panels according to exemplary embodiments of the present
invention include a cell gap maintaining member which is
attached to a second substrate it is to be understood that said
cell gap maintaining member may be attached to the first
substrate.
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[0155] Although in above-described exemplary embodi-
ments of the present invention a semiconductor layer and a
data line are formed using different photolithography pro-
cesses, a semiconductor layer and a data line are formed
using a single photolithography process.

[0156] Although in above-described an exemplary
embodiments of the present invention a connecting wall and
protrusions of a cell gap maintaining member are formed
using a single photolithography process, a cell gap main-
taining member can also be completed in such a manner that
a connecting wall is formed by patterning an organic film
using a photolithography process, and separately formed
protrusions are attached to the connecting wall, wherein
protrusions filled in grooves of a printing plate can be
transferred to a connecting wall using a transfer roller or a
transfer plate.

[0157] As described above, according to exemplary
embodiments of the present invention, a stress applied to a
liquid crystal display panel can be efficiently dispersed while
ensuring a sufficient liquid crystal dispensing margin.
[0158] Although the exemplary embodiments of the
present invention have been described in detail with refer-
ence to the accompanying drawings for the purpose of
illustration, it is to be understood that the inventive pro-
cesses and apparatus should not be construed as limited
thereby. It will be readily apparent to those of reasonable
skill in the art that various modifications to the foregoing
exemplary embodiments may be made without departing
from the scope of the invention as defined by the appended
claims, with equivalents of the claims to be included therein.

What is claimed is:

1. A liquid crystal display panel comprising:

a first substrate including a gate line, a data line crossing
the gate line, and an insulating layer interposed
between the gate line and the data line, defining a pixel,
and a thin film transistor disposed at the pixel;

a second substrate facing the first substrate; and

a cell gap maintaining member disposed between the first
substrate and the second substrate and including a
connecting wall attached to either the first substrate or
the second substrate, and a plurality of protrusions
protruding from the connecting wall.

2. The liquid crystal display panel of claim 1, wherein the

first substrate further includes a storage electrode line.

3. The liquid crystal display panel of claim 2, wherein the
second substrate further includes a black matrix.

4. The liquid crystal display panel of claim 3, wherein the
connecting wall overlaps with at least one of the gate line,
the data line, the thin film transistor, the storage electrode
line or the black matrix.

5. The liquid crystal display panel of claim 4, wherein the
connecting wall includes one or more grooves.

6. The liquid crystal display panel of claim 5, wherein a
depth of each of the one or more grooves is less than or equal
to a height of the connecting wall.

7. The liquid crystal display panel of claim 6, wherein the
plurality of the protrusions includes a first protrusion and a
second protrusion having a different height than a height of
the first protrusion.

8. The liquid crystal display panel of claim 7, wherein the
first or second protrusions contact either the first substrate or
the second substrate.

9. A method of manufacturing a liquid crystal display
panel, the method comprising:
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providing a first substrate including a gate line, a data line,
and an insulating layer interposed therebetween, defin-
ing a pixel, the gate line and the data line intersecting
each other, and a thin film transistor disposed at the
pixel, and a second substrate facing the first substrate;
forming a cell gap maintaining member including a
connecting wall attached to either the first substrate or
the second substrate and a plurality of protrusions
protruding from the connecting wall; and

connecting the first substrate and the second substrate to

each other.

10. The method of claim 9, wherein the first substrate
further includes a storage electrode line.

11. The method of claim 10, wherein the second substrate
further includes a black matrix.

12. The method of claim 11, wherein the cell gap main-
taining member is formed using a slit mask or a translucent
mask to form the connecting wall overlapping with at least
one of the gate line, the data line, the thin film transistor, the
storage electrode line or the black matrix, and the plurality
of the protrusions protruding from the connecting wall.

13. The method of claim 12, wherein the connecting wall
includes one or more grooves.

14. The method of claim 13, wherein a depth of each of
the one or more grooves is less than or equal to a height of
the connecting wall.
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15. The method of claim 14, wherein the plurality of the
protrusions includes a first protrusion and a second protru-
sion having a different height than a height of the first
protrusion.

16. The method of claim 15, wherein the first and second
protrusions contact either the first substrate or the second
substrate.

17. The method of claim 11, wherein the forming of the
cell gap maintaining member comprises forming the con-
necting wall so as to overlap with at least one of the gate line,
the data line, the thin film transistor, the storage electrode
line or the black matrix using a photolithography process,
and forming the plurality of the protrusions so as to protrude
from the connecting wall using a printing process.

18. The method of claim 17, wherein the connecting wall
has one or more grooves.

19. The method of claim 18, wherein a depth of each of
the one or more grooves is less than or equal to a height of
the connecting wall.

20. The method of claim 19, wherein the plurality of the
protrusions includes a first protrusion and a second protru-
sion having a different height than a height of the first
protrusion.
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