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LIQUID CRYSTAL DISPLAY PANEL AND
METHOD MANUFACTURING THE SAME

BACKGROUND OF INVENTION

[0001]

[0002] The present invention relates to a liquid crystal
display (LCD) panel and a manufacturing method thereof,
and more particularly, to a LCD panel having a novel
structure to prevent spacers from shifting after the panel is
pressed.

[0003] 2. Description of the Prior Art

[0004] 1In general, LCD panels have characteristics, such
as full color realization, low voltage operation, low power
consumption, thinness, lightness in weight, and high image
quality. Thus, they are widely used as monitors for electronic
watches, calculators, notebook computers, personal comput-
ers and TV’s, as well as monitors for aviation gauges,
personal digital assistants (PDA’s), and mobile stations.

[0005] FIGS. 1 and 2 show a structure of a conventional
LCD panel. As shown in FIG. 1, the LCD panel includes a
plurality of gate lines 102 and a plurality of data lines 104
formed to cross one another on a substrate 100, thereby
defining a plurality of pixel regions. A plurality of common
lines 106 are formed on the substrate 100. A pixel electrode
108 is formed at each pixel region. A plurality of thin film
transistors (TFTs) 110 are formed at each corresponding
crossing point of the gate line 102 and the data line 104 so
as to apply signals of the data lines to each pixel electrode
108 according to signals of the gate lines. It is unnecessary
for each pixel to have one spacer from the point of view of
the total spacer density. However, if there is one spacer
inside the specific pixel, place A is usually the place for
spacers to reside on.

[0006] As shown in FIG. 2, the LCD panel further
includes an insulation layer 112 for insulating the gate lines
102, the data lines 104, and the common lines 106, a
passivation layer 114 for protection, an ITO layer 115 as a
pixel electrode, and an alignment film 116 for aligning liquid
crystal molecules, on the substrate 100. A color filter (CF)
substrate 120 including a substrate 121, a black matrix layer
124, a color resin layer 123, an ITO layer 125, an alignment
layer 127, and column spacers 122 is oppositely positioned.
The column spacers 122 are formed on the CF substrate 120
and with the other end to reside on the TFT substrate so as
to maintain a cell gap between the substrates 100 and 120.
The liquid crystal (not shown) is filled between the two
substrates.

[0007] With respect to such conventional LCD panel
structure, the column spacers, also called photo spacers
because they are made by photolithography, are formed and
fixed on the CF substrate and they only make contact with
the TFT substrate. When a wipe, push, or press is performed
on the panel, a force is exerted on the panel. As shown in
FIG. 3, the force may have a component F1 in the direction
parallel to the surface of the panel. As a result, the spacer 126
moves together with the CF substrate 128 in a distance L
from the original position C to a new position D on the TFT
substrate 130. After the force is stopped exerting, it is
desired that the spacer 126 moves back to the original
position C. However, when a friction force F3 between the
spacer 126 and the TFT substrate 130 is larger than the
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recovery force F2 for the CF substrate 128 and the spacer
126, the spacer 126 has a difficulty returning to the original
position C; instead, it stay at the wrong position D.

[0008] When spacers stay at wrong positions, light leak-
age or crosstalk may occur. In order to eliminate such
problem, the black matrix is enlarged in conventional tech-
niques. However, as the black matrix is enlarged, the aper-
ture ratio decreases; thus the properties of the LCD panel are
deteriorated.

[0009] Therefore, there is still a need for a better LCD
panel without the problem mentioned above.

SUMMARY OF INVENTION

[0010] An object of the present invention is to provide a
LCD panel having a structure in which the spacer contacts
or is surrounded by an indented pattern surface; thereby
spacer position shifting after the panel is pressed or pushed
is prevented.

[0011] In order to achieve the object mentioned herein-
above, the present invention provides a LCD panel. The
LCD panel comprises a first substrate comprising thin film
transistors; a second substrate; at least one spacer positioned
between the first and second substrates, wherein an end
surface of the spacer contacts or is surrounded by a region
of the first or second substrate, and the region has a surface
having a first indented pattern; and a liquid crystal material
filling a space between the first and second substrates.

[0012] The present invention further provides a method of
manufacturing a LCD panel, comprising the steps of: pro-
viding a first substrate; forming thin film transistors, com-
mon lines, gate lines, data lines, and an alignment film on the
first substrate to give a thin film transistor substrate, wherein
at least one predetermined region of the thin film transistor
substrate is formed to have an first indented pattern surface;
providing a second substrate; forming an electrode over the
second substrate; forming at least one spacer on the second
substrate at a position corresponding to the predetermined
region of the thin film transistor substrate; adhering the thin
film transistor substrate to the second substrate for forming
a cavity, such that one end of each of the spacer contacts or
is surrounded by the first indented pattern surface of the
predetermined region; and filling the cavity with a liquid
crystal material.

[0013] The present invention further provides a method of
manufacturing a LCD panel, comprising the steps of: pro-
viding a first substrate; forming thin film transistors, storage
capacitance lines, gate lines, data lines, and an alignment
film on the first substrate to give a thin film transistor
substrate, wherein a predetermined region of the thin film
transistor substrate is formed to have an first indented
pattern surface; providing a second substrate; forming an
electrode over the second substrate; forming a plurality of
spacers on the second substrate at a position corresponding
to the predetermined region of the thin film transistor
substrate; dropping a liquid crystal material on the thin film
transistor substrate or the second substrate; and adhering the
thin film transistor substrate to the second substrate, such
that one end of each of the spacer contacts or is surrounded
by the first indented pattern surface of the predetermined
region.

[0014] Accordingly, the LCD panel according to the
present invention has a structure in which the TFT substrate
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has an indented pattern surface to contact or surround the
end of the spacer. The cavities or gaps of the indented pattern
can hold the liquid crystal material, such that the friction
between the spacers and indented pattern surface of the TFT
substrate can be reduced. Therefore, shifting of spacer to a
wrong position after the panel is pressed, pushed, or wiped
can be avoided, and the light leakage or crosstalk will not
happen.

[0015] These and other objectives of the present invention
will no doubt become obvious to those of ordinary skill in
the art after reading the following detailed description of the
preferred embodiment that is illustrated in the various fig-
ures and drawings.

BRIEF DESCRIPTION OF DRAWINGS

[0016] FIG. 1 is a schematic diagram showing a TFT
substrate structure of a conventional LCD panel.

[0017] FIG. 2 is a schematic diagram showing a cross
sectional view of a section of a conventional LCD panel.

[0018] FIG. 3 is a schematic diagram showing an error
position for a spacer occurs in a conventional LCD panel.

[0019] FIG. 4 is a schematic diagram showing a cross
sectional view of a section of the LCD panel of an embodi-
ment according to the present invention.

[0020] FIG. 5 is a schematic diagram showing an arrange-
ment of the indented pattern surface and the spacer in the
LCD panel according to the present invention.

[0021] FIGS. 6-12 are each a schematic diagram showing
a cross sectional view of two adjacent spacers on the
substrate in a LCD panel with various modifications accord-
ing to the present invention.

DETAILED DESCRIPTION

[0022] The LCD panel according to the present invention
comprises a pair of substrates, a plurality of spacers disposed
between the substrates, and a liquid crystal material filling
the space between the substrates. One of the substrates may
include a plurality of TFTs, gate lines, data lines, and an
alignment film. Another substrate may include a layer of
color filter, and further a layer of black matrix. A common
electrode or a pixel electrode may be further included on
either of the substrates, depending on the display design.

[0023] Aplurality of spacers are arranged between the pair
of the substrates. A liquid crystal material is disposed in the
space between the pair of substrates. Please refer to FIG. 4.
FIG. 4 is a schematic diagram showing a cross sectional
view of a section of the LCD panel of an embodiment
according to the present invention. The LCD panel 200
comprises a substrate 202. A metal layer 206 as a gate line
is on the substrate 202. An insulation layer 208 is on the
metal layer 206 and the substrate 202 for insulating TFTs,
gate lines, and data lines. A layer of material 210 is on the
surface of the insulation layer 208 at the position corre-
sponding to the metal layer 206. The layer of material 210
is formed with an indented pattern and has an area larger
than the end area of the spacer intended to be disposed at the
corresponding position. A passivation layer 212 is over the
layer of material 210 and data lines. Due to the indented
pattern of the layer of material 210, the region of the
passivation layer 212 thereon also has an according indented
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pattern in a corresponding shape at the corresponding posi-
tion. Then, an alignment film 214 is formed on the passi-
vation layer 212, and accordingly, the resulting alignment
film 214 also has an indented pattern in a corresponding
shape at the corresponding position of the indented pattern
of the passivation layer 212. Thus, the surface of the
resulting TFT substrate 215 has an indented pattern surface,
that is, a rough surface, at a predetermined region intended
to contact or surround an end surface of the spacer. More
than one type of indented pattern can be introduced into the
TFT substrate.

[0024] The LCD panel 200 further includes a substrate
204. A layer of color filter (not shown) and a black matrix
layer (not shown) may be further formed on the substrate
204. A spacer 216 is positioned between the substrate 204
and the TFT substrate 215. The spacer 216 may be a photo
spacer and with a column shape formed via a photolithog-
raphy process on the substrate 204 and therefore fixed to the
substrate 204 at one end. Thus, the other end of the spacer
is placed on the TFT substrate 215 at the predetermined
region having the indented pattern surface via the assembly
of the two substrates.

[0025] Aliquid crystal material (not shown) is disposed to
fill the space between the two substrates, including the space
at the gaps or cavities of the indented pattern surface. The
liquid crystal material filling process may be performed by
a one drop fill (ODF) process or a vacuum injection method.
Therefore, the LCD panel has a structure in which one
substrate has a region with a surface having an indented
pattern to contact or surround an end surface of the spacer.

[0026] Tt is noted that the layer of material 210 is addi-
tionally formed, as compared to a conventional LCD panel,
and may comprise a material, such as metal, ITO, or other
electrically conductive material, or a dielectric material,
such as silicon based material like amorphous silicon (at-Si),
n+ silicon, silicon oxynitride, or polymers. In case that the
layer of material 210 comprises the material as same as the
data lines, the layer of material 210 may be formed simul-
taneously with the formation of the data lines (not shown in
FIG. 4). In case that the layer of material 210 comprises the
material as same as the thin film transistors, the layer of
material 210 may be formed simultaneously with the for-
mation of the thin film transistors (not shown in FIG. 4).
Thus, it is not necessary to add a new process for forming
the layer of material 210.

[0027] Tt is characterized that one substrate has a region
with a surface having an indented pattern to contact or
surround an end surface of the spacer, according to the
present invention. Therefore, there are modifications for the
present invention.

[0028] The indented pattern surface is not limited to be on
the TFT substrate surface. The spacer may be formed and
fixed on the TFT substrate, and the opposite substrate (such
as, a CF substrate) may be formed to have a region with a
surface having an indented pattern to contact or surround an
end surface of the spacer.

[0029] The indented pattern surface is not limited to be
formed with a particular layer or an additional layer as a base
layer on the substrate. The indented pattern surface may be
formed just on the alignment film, or on the layer beneath the
alignment film, such as a passivation layer or an insulation
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layer, then, the layers successively formed above the
indented layer will accordingly have a corresponding
indented pattern after the deposition.

[0030] The indented pattern surface may be formed with
an additional layer interposed between the layers on the TFT
or CF substrate. For example, a layer of material may be
additionally deposited on the insulation layer or on the
passivation layer to have the indented pattern, and then the
layers successively formed on the layer of material will
accordingly have an indented pattern surface.

[0031] The predetermined regions for spacers to reside on
may be at positions corresponding to the positions of the
gate lines, data lines, or common lines. If the predetermined
regions are at positions corresponding to the positions of the
data lines, the layer of material is conveniently formed
spontaneously with the formation of the gate lines or TFTs
and with the same material as the gate lines or TFTs. If the
predetermined regions are at positions corresponding to the
positions of the common lines, the layer of material is
conveniently formed spontaneously with the formation of
the gate lines, data lines, or TFTs and with the same material
as the gate lines, data lines, or TFTs.

[0032] The gaps or cavities of the indented pattern on the
surface of the substrate are filled with liquid crystal mate-
rials, thus the friction between the spacer and the substrate
is reduced. The gap or cavity preferably has a width of about
1 to 10 pm, as the spacer is usual in a shape of column
having a diameter larger than 10 pm. When the gap or cavity
is too wide, the spacer may be moved and stuck in the gap
or cavity when the panel is pressed. The distance between
two adjacent gaps or cavities is preferably about 1 to 10 pm.

[0033] The indented pattern according to the present
invention may have various types. FIG. 5 shows one
example from the top view of the gate line and many
variations are possible. As shown in FIG. 5, an indented
pattern is formed on the surface of the substrate 300 and
includes a plurality of recess areas 302 in a bar shape. The
spacer 304 is disposed on the substrate 300 to contact the
indented pattern surface. The spacer may have a diameter of
12 pm. The width of the bar-shaped recess area 302 may be
4 um, and the distance between two recess areas 302 may be
5 um.

[0034] According to the present invention, it is character-
ized that the regions of the substrate for placing spacers have
indented pattern surfaces and thus there are variations for the
structures of the regions. The regions may have same or
different structures in a LCD panel. FIGS. 6 to 12 show
some embodiments according to the present invention.

[0035] FIG. 6 is a schematic diagram showing a cross
sectional view of twodifferent types of spacers on the
substrate in a LCD panel of the first embodiment according
to the present invention. More than two different types of
spacers are possible depending on the applications. Two
spacers, photo spacer 1 and photo spacer 2, are positioned on
a TFT substrate at regions corresponding to positions of gate
lines at different pixels. For the region of the TFT substrate
which the photo spacer 1 (216) is positioned on, the region
comprises a substrate 202, a metal [ layer 206 (the gate line)
on the substrate 202, an insulation layer 208 on top of the
metal I layer 206, a metal II layer 210 having an indented
pattern on the insulation layer 208, a passivation layer 212
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having an according indented pattern on the metal 1T layer
210, and an alignment film 214 having an according
indented pattern on the passivation layer 212.

[0036] For the region of the TFT substrate which the photo
spacer 2 (218) is positioned on, the region has the same
structure as that of the photo spacer 216 is positioned on.
The metal 11 layer 210 having an indented pattern is used as
a base layer for forming the indented pattern surface on the
TFT substrate.

[0037] The metal 11 layer 206 may be formed simulta-
neously with the formation of the data lines and with the
same material as the data lines.

[0038] FIG. 7 shows the second embodiment according to
the present invention. Two different types of spacers, photo
spacer 1 and photo spacer 2, are positioned on a TFT
substrate at regions corresponding to positions of gate lines
at different pixels. The regions of the TFT substrate, which
the photo spacers 1 (216) and the photo spacers 2 (218) are
positioned on, have a similar structure to the structure of the
region shown in FIG. 6, except that an .-Si layer 220 having
an indented pattern surface, instead of the metal 11 layer
210, is on the insulation layer 208, to function as a base layer
for forming the indented pattern surface on the TFT sub-
strate.

[0039] The -Si layer 220 may be formed simultaneously
with the formation of the TFTs and with the same material
as the TFTs.

[0040] FIG. 8 shows the third embodiment according to
the present invention. Two different types of spacers, photo
spacer 1 and photo spacer 2, are positioned on a TFT
substrate at regions corresponding to positions of gate lines
at different pixels. The two regions have different structures.
The region of the TFT substrate, which the photo spacer 1
(216) is positioned on, has a similar structure to the structure
of the region shown in FIG. 6. The indented pattern surface
1s formed with the metal 11 layer having an indented pattern
as a base layer. The region, which the photo spacer 2 (218)
is positioned on, has not an indented pattern surface, that is,
no indented pattern layers are formed, and the region has a
structure as a conventional TFT substrate usually has.

[0041] FIG. 9 shows the fourth embodiment according to
the present invention. Two different types of spacers, photo
spacer 1 and photo spacer 2, are positioned on a TFT
substrate at regions corresponding to positions of gate lines
at different pixels. The two regions have different structures.
The region of the TFT substrate, which the photo spacer 1
(216) is positioned on, has a similar structure to the structure
of the region shown in FIG. 7. The indented pattern surface
is formed with the o.-Si layer having an indented pattern as
a base layer. The region, which the photo spacer 2 (218) is
positioned on, has not an indented pattern surface, that is, no
indented pattern layers are formed, and the region has a
structure as a conventional TFT substrate usually has.

[0042] FIG. 10 shows the fifth embodiment according to
the present invention. Two different types of spacers, photo
spacer 1 and photo spacer 2, are positioned on a TFT
substrate at regions corresponding to positions of gate lines
at different pixels. The two regions have different structures.
The region of the TFT substrate, which the photo spacer 1
(216) is positioned on, has a similar structure to the structure
of the region shown in FIG. 6. The metal 11 layer 210
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having an indented pattern is used as a base layer for
forming the indented pattern surface on the TFT substrate.
The region of the TFT substrate, which the photo spacer 2
(218) is positioned on, has a similar structure to the structure
of the region shown in FIG. 7. The ¢-Si layer 220 having an
indented pattern is used as a base layer for forming the
indented pattern surface on the TFT substrate.

[0043] FIG. 11 shows the sixth embodiment according to
the present invention. Two different types of spacers, photo
spacer 1 and photo spacer 2, are positioned on a TFT
substrate at regions corresponding to positions of gate lines
at different pixels. The two regions have different structures.
The region of the TFT substrate, which the photo spacer 1
(216) is positioned on, has a similar structure to the structure
of the region as shown in FIG. 6, except that there is an a-Si
layer 224 formed on the layer of the insulation layer 208 and
beneath the metal 11 layer 210. The a-Si layer 224 and the
metal 11 layer having an indented pattern is used as a base
layer for forming the indented pattern surface on the TFT
substrate. The region of the TFT substrate, which the photo
spacer 2 (218) is positioned on, has a similar structure to the
structure of the region shown in FIG. 7. The a.-Si layer 220
having an indented pattern is used as a base layer for
forming the indented pattern surface on the TFT substrate.
Thus, the heights of the TFT substrate for the photo spacers
1 and 2 to reside on may be different.

[0044] FIG. 12 shows the seventh embodiment according
to the present invention. Two different types of spacers,
photo spacer 1 and photo spacer 2, are positioned on a TFT
substrate at regions corresponding to positions of gate lines
at different pixels. Two regions have different structures. The
region of the TFT substrate, which the photo spacer 1 (216)
is positioned on, has a similar structure to the structure of the
region as shown in FIG. 6, except that there is an o.-Si layer
226 formed on the layer of the insulation layer 208 and
beneath the metal II layer 210 having an indented pattern.
The a-Si layer 226 and the metal IT layer having an indented
pattern is used as a base layer for forming the indented
pattern surface on the TFT substrate. The region, which the
photo spacer 2 (218) is positioned on, has not an indented
pattern surface and has a structure as a conventional TFT
substrate usually has. Thus, the heights of the TFT substrate
for the photo spacers 1 and 2 to reside on may be different.

[0045] The indented pattern surface of the substrate is
conveniently formed utilizing the material already been used
to manufacture the LCD panel as a base layer.

[0046] In another aspect according to the present inven-
tion, the method of manufacturing a LCD panel comprises
steps as follows.

[0047] First, a substrate is provided. A plurality of TFTs,
common lines, gate lines, and source lines, and an alignment
film are formed on the substrate, giving a TFT substrate. A
plurality of predetermined regions of the TFT substrate are
each formed to have an indented pattern surface. The
indented pattern surface may be formed through forming the
indented pattern directly on the alignment film at the pre-
determined regions, which are places the spacers will be
disposed on after the LCD panel manufacturing process and
usually corresponding to the position of the gate lines, data
lines, or common lines, depending on the panel design.

[0048] Other than directly forming the indented pattern on
the alignment film, a layer of material may be further formed
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on the gate lines, data lines, or common lines, at the
predetermined regions, to have an indented pattern, so as to
fanction as a base layer for forming the indented pattern
surface on the TFT substrate. Then, the alignment film and
layers over the layer of material are formed to have an
indented pattern corresponding to the indented pattern of the
layer of material. The layer of material may comprise the
same material as the data lines, gate lines, common lines,
thin film transistors, or dielectric materials.

[0049] In case that the layer of material comprises the
same material as the data lines, gate lines, common lines, or
thin film transistors, it is conveniently simultaneously
formed with the data lines, gate lines, common lines, or thin
film transistors. The data line, gate lines, or common lines
may be made of metal or other conductive material. The thin
film transistors may be made by steps including forming an
a-Si layer. In case that the layer of material comprises a
dielectric material other than the material used for the data
line, gate lines, or common lines, an additional process may
be needed, as compared to the manufacture of a conven-
tional LCD panel, to form it.

[0050] An insulation layer for insulating the gate lines and
the data lines are usually formed. Thus, the layer of material
having an indented pattern may be formed on the insulation
layer.

[0051] A passivation layer is usually formed over the
TFTs, the gate lines, the data lines, the common lines, and
the layer of material. As the layer of material has an indented
pattern, the resulted passivation layer formed thereon also
has an indented pattern.

[0052] The indented pattern on the base layer can be
obtained by photolithography process and etching process.
Then, the subsequent layers may be deposited as in a
conventional manufacture, such that having an according
indented pattern.

[0053] Next, another substrate is provided. An electrode
over the substrate is formed. A plurality of spacers are
formed on the substrate at positions corresponding to the
plurality of predetermined regions of the TFT substrate. The
spacers may be photo spacers.

[0054] The assembly of the two substrates may be per-
formed by an ODF process or a vacuum injection method.
In the vacuum injection method, the TFT substrate is
adhered to the second substrate with a sealant for forming a
cavity, and then, a liquid crystal material is filled in the
cavity, forming a LCD panel. In an ODF method, the liquid
crystal material is dropped on one of the substrate, and then
two opposite substrates are adhered to form the LCD panel.
In a result, one end of each of the spacers contacts or is
surrounded by the indented pattern surface of the predeter-
mined region of the substrate.

[0055] Those skilled in the art will readily observe that
numerous modifications and alterations of the device and
method may be made while retaining the teachings of the
invention. Accordingly, the above disclosure should be
construed as limited only by the metes and bounds of the
appended claims.
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What is claimed is:
1. A liquid crystal display panel, comprising:

a first substrate comprising thin film transistors;
a second substrate;

at least one spacer positioned between the first and second
substrates, wherein an end surface of the spacer con-
tacts or is surrounded by a region of the first or second
substrate, and the region has a surface having a first
indented pattern; and

a liquid crystal material filling a space between the first

and second substrates.

2. The liquid crystal display panel of claim 1, wherein the
first substrate further comprises gate lines, data lines, and an
alignment film.

3. The liquid crystal display panel of claim 1, wherein the
second substrate further comprises a color filter.

4. The liquid crystal display panel of claim 2, wherein, the
first substrate further comprises a passivation layer over the
thin film transistors, the gate lines, and the data lines and
beneath the alignment film.

5. The liquid crystal display panel of claim 2, wherein, the
region is a part of the first substrate at a position corre-
sponding to one of the gate lines and the data lines, and the
region comprises a part of the alignment film having the first
indented pattern.

6. The liquid crystal display panel of claim 5, wherein, the
region further comprises a layer of material having a second
indented pattern on the gate line, and the part of the
alignment film having the first indented pattern is formed on
the layer of material having the second indented pattern.

7. The liquid crystal display panel of claim 6, wherein, the
layer of material having the second indented pattern com-
prises a material as same as the data lines or a dielectric
material.

8. The liquid crystal display panel of claim 7, wherein, the
first substrate further comprises an insulation layer for
insulating the gate lines and the data lines, and the layer of
material having the second indented pattern is on the insu-
lation layer.

9. The liquid crystal display panel of claim 7, wherein, the
first substrate further comprises a passivation layer over the
thin film transistors, the gate lines, the data lines, and the
layer of material, and the passivation layer has a third
indented pattern corresponding to the layer of material
having the second indented pattern.

10. The liquid crystal display panel of claim 5, wherein,
the region further comprises a layer of material having a
fourth indented pattern on the data line, and the part of the
alignment film having the first indented pattern is formed on
the layer of material having the fourth indented pattern.

11. The liquid crystal display panel of claim 10, wherein,
the layer of material having the fourth indented pattern
comprises a material as same as the gate lines or a dielectric
material.

12. The liquid crystal display panel of claim 11, wherein,
the first substrate further comprises an insulation layer for
insulating the gate lines and the data lines, and the layer of
material having the fourth indented pattern is on the insu-
lation layer.

13. The liquid crystal display panel of claim 11, wherein,
the first substrate further comprises a passivation layer over
the thin film transistors, the gate lines, the data lines, and the
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layer of material, and the passivation layer has a fifth
indented pattern corresponding to the layer of material
having the fourth indented pattern.

14. The liquid crystal display panel of claim 1, wherein,
the first substrate further comprises common lines, and the
region is at a position corresponding to one of the common
lines and comprises a part of the alignment film having the
first indented pattern.

15. The liquid crystal display panel of claim 14, wherein,
the region further comprises a layer of material having a
sixth indented pattern on the common line, and the part of
the alignment film having the first indented pattern is formed
on the layer of material having the sixth indented pattern.

16. The liquid crystal display panel of claim 15, wherein,
the layer of material having the sixth indented pattern
comprises the same material as the data lines, gate lines, or
a dielectric material.

17. The liquid crystal display panel of claim 15, wherein,
the first substrate further comprises an insulation layer for
insulating the gate lines, the common lines, and the data
lines, and the layer of material having the sixth indented
pattern is on the insulation layer.

18. The liquid crystal display panel of claim 15, wherein,
the first substrate further comprises a passivation layer over
the thin film transistors, the gate lines, the data lines, and the
common lines, and the passivation layer has a seventh
indented pattern corresponding to the layer of material
having the sixth indented pattern.

19. A method of manufacturing a liquid crystal display
panel, comprising steps of:

providing a first substrate;

forming thin film transistors, common lines, gate lines,
and data lines, and an alignment film on the first
substrate, wherein at least one predetermined region of
the first substrate is formed to have an first indented
pattern surface;

providing a second substrate;
forming an electrode over the second substrate;

forming at least one spacer on the second substrate at a
position corresponding to the predetermined region of
the first substrate;

adhering the first substrate to the second substrate for
forming a cavity, such that one end of each of the spacer
contacts or is surrounded by the first indented pattern
surface of the predetermined region; and

filling the cavity with a liquid crystal material.

20. The method of claim 19, wherein the step that the
predetermined region of the first substrate is formed to have
the first indented pattern surface is performed by forming the
first indented pattern on the alignment film at the predeter-
mined region.

21. The method of claim 19, wherein the step that the
predetermined region of the first substrate is formed to have
the first indented pattern surface is performed by further
forming a layer of material having a second indented pattern
on one of the gate lines, data lines, and common lines at the
predetermined region, and the alignment film is formed on
the layer of material, such that the alignment film has the
first indented pattern corresponding to the second indented
pattern.
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22. The method of claim 21, wherein the layer of material
is formed to comprise the same material as the data lines,
gate lines, common lines, or a dielectric material.

23. The method of claim 21, wherein the layer of material
is formed during the data lines, gate lines, common lines, or
thin film transistors are formed.

24. The method of claim 22, further comprising a step of
forming an insulation layer for insulating the gate lines and
the data lines, such that the layer of material having the
second indented pattern is formed on the insulation layer.

25. The method of claim 22, further comprising a step of
forming a passivation layer over the thin film transistors, the
gate lines, the data lines, the common lines, and the layer of
material, wherein the passivation layer is formed to have a
third indented pattern corresponding to the layer of material
having the second indented pattern.

26. A method of manufacturing a liquid crystal display
panel, comprising steps of:
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providing a first substrate;

forming thin film transistors, common lines, gate lines,
and data lines, and an alignment film on the first
substrate, wherein a predetermined region of the first
substrate is formed to have an first indented pattern
surface;

providing a second substrate;
forming an electrode over the second substrate;

forming a plurality of spacers on the second substrate at
a position corresponding to the predetermined region of
the first substrate;

dropping a liquid crystal material on the first substrate or
the second substrate; and

adhering the first substrate to the second substrate, such
that one end of each of the spacer contacts or is
surrounded by the first indented pattern surface of the
predetermined region.
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