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METHOD OF FABRICATING LIQUID
CRYSTAL DISPLAY PANELS HAVING
VARIOUS SIZES

[0001] This application is a Divisional Application of U.S.
patent application Ser. No. 10/962,456 filed Oct. 13, 2004,
which application claimed the benefit of Korean Patent Appli-
cation No. 2003-71574, filed Oct. 14, 2003, under 35 U.S.C.
§119, the entire contents of each of which are herein fully
incorporated by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a method of fabri-
cating a liquid crystal display device, and particularly, to a
method of fabricating a liquid crystal display panel capable of
preventing rubbing from being abnormally made due to a step
difference by disposing liquid crystal display panels of vari-
ous sizes with their pixel parts made to correspond to one side.
[0004] 2. Description of the Related Art

[0005] In recent information society, a display is consid-
ered to be more and more important as a visual information
transmission media. In order to occupy a major position in the
future, the display has to satisfy a low power consumption
characteristic, a thin and light characteristic, a high picture
quality characteristic, etc. Because a liquid crystal display
(LCD) device (a major product of a flat panel display (FPD))
is equipped with not only functions to satisfy said conditions
but also with a mass production characteristic, various kinds
of new products using the LCD device are rapidly being
invented, and the LCD device has become a core component
which can replace the existing cathode ray tube (CRT).
[0006] A general liquid crystal display device displays an
image by controlling light transmittance by using an electric
field. To this end, the liquid crystal display device includes a
liquid crystal display panel including a driving circuit part, a
backlight part installed at a lower portion of the liquid crystal
display panel, a mold frame for supporting the backlight part
and the liquid crystal display panel, and a case.

[0007] Hereinafter, a general liquid crystal display panel
will now be described in detail with reference to FIG. 1.
[0008] FIG.1is aplan view roughly showing a structure of
a general liquid crystal display panel.

[0009] As shown therein, the liquid crystal display panel 10
largely includes an array substrate 20, a color filter substrate
30 and a liquid crystal layer formed between the array sub-
strate 20 and the color filter substrate 30.

[0010] The array substrate 20 includes a plurality of gate
lines 21 and a plurality of data lines 22 that define a plurality
of pixel regions 25 by being arranged vertically and horizon-
tally on the substrate 20, a plurality of thin film transistors
(TFTs) each formed at an intersection of the corresponding
gate line 21 and the corresponding data line 22 and a plurality
of pixel electrodes formed in the pixel regions 25.

[0011] Here, the array substrate 20 has a region along a long
side and a region along a short side that protrude beyond the
color filter substrate 30 so that the driving circuit unit for
driving the liquid crystal display panel is positioned thereto.
Particularly, a gate pad part 24 is formed in the region along
the short side region of the array substrate 20, and a data pad
part 23 is formed in the region along the long side region of
the array substrate 20.
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[0012] Inaddition, the gate pad part 24 supplies a scanning
signal, which is supplied from a gate driving circuit part (not
shown), to the gate line 21 of each pixel region 25 of the pixel
part, animage-displayed region. The data pad part 23 supplies
image information, which is supplied from a data driving
circuit part (not shown), to a data line 22 of the pixel region
25.

[0013] Even though it is not shown in FIG. 1, a color filter
for implementing colors and a common electrode facing the
pixel electrodes formed on the array substrate 20 are formed
at an image-displayed region of the color filter substrate 30.

[0014] The array substrate 20 and the color filter substrate
30 constructed as above face each other and are attached by a
sealant (not shown) formed along an outer edge of the image-
displayed region. The attachment of the two substrates is
made through an attachment key (not shown) formed at the
array substrate 20 or the color filter substrate 30.

[0015] This process of fabricating the liquid crystal display
device can be divided into an array substrate process for
forming a switching device on an array substrate, a color filter
substrate process for forming a color filter on a color filter
substrate and a cell process. The process for fabricating the
liquid crystal display device will now be described with ref-
erence to FIG. 2.

[0016] First, a plurality of gate lines and a plurality of data
lines are arranged vertically and horizontally on a transparent
insulation substrate such as glass to thereby define a plurality
of pixel regions, and a thin film transistor (a switching ele-
ment) connected to the corresponding gate line and the cor-
responding data line, is formed at each pixel region (S101). In
addition, a pixel electrode connected to the corresponding
thin film transistor and driving a liquid crystal layer as a signal
is applied thereto through the thin film transistor, is formed at
each pixel region through the array substrate process (S101).
[0017] In addition, a color filter including sub-color filters
(R, G, B) forimplementing colors, a black matrix forisolating
the sub color filter from other sub color filters and cutting off
light transmitted by a liquid crystal layer and a transparent
common electrode corresponding to the pixel electrode are
formed on the color filter substrate by the color filter substrate
process (S104).

[0018] Then, alignment layers are applied over the array
substrate and the color filter substrate, respectively, and then
the alignment layers are rubbed in order to provide an align-
ment controlling force or a surface anchoring force (i.e.,
pretilt angle and alignment direction) to the liquid crystal
molecules ofthe liquid crystal layer formed between the array
and color filter substrates (S102, S105).

[0019] Next, spacers for maintaining a uniform cell gap are
dispersed onto the array substrate, a sealing material is
applied along an outer edge portion of the color filter sub-
strate, and then the array substrate and the color filter sub-
strate are attached by applying pressure thereto (S103, S106,
S107).

[0020] At steps S101 and S104, the array substrate and the
color filter substrate are formed respectively on large-sized
mother glasses (i.e., mother substrates). Namely, a plurality
of panel regions are formed on the large-sized mother sub-
strate and a plurality of thin film transistors which are switch-
ing devices or a color filter layer are respectively formed at the
panel regions. Therefore, in order to fabricate individual lig-
uid crystal display panels, the mother substrates that are
attached at step S107 are cut and processed to form individual
liquid crystal display panels (S108).
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[0021] Thereafter, a liquid crystal material is injected into
each of the individual processed liquid crystal display panels
through a liquid crystal injection opening, then the liquid
crystal injection opening is encapsulated to form the liquid
crystal layer, and finally, the injected liquid crystal display
panel is tested, thereby completing the liquid crystal display
panel (8109, S110).

[0022] In fabricating such a liquid crystal display panel, in
order to improve productivity, a method of simultaneously
disposing a plurality of unit liquid crystal display panels on a
large-sized mother substrate is generally being used.

[0023] FIG. 3A is a view showing that a plurality of liquid
crystal display panel regions in one same size are disposed on
a mother substrate, and FIG. 3B is a view showing that liquid
crystal display panel regions in one bigger same size are
disposed on the mother substrate compared to the panel
regions of FIG. 3A.

[0024] FIG. 3A shows a case that six liquid crystal display
panel regions are disposed at regular intervals, considering
the size of the mother substrate and the size of the liquid
crystal display panels to be formed. That is, as shown therein,
six first liquid crystal display panel regions 10a having the
same size are disposed on the mother substrate 40. A TFT
array substrate or a color filter substrate is formed at each
region 10aq.

[0025] Once the mother substrate having the array sub-
strates and the mother substrate having the color filter sub-
strates are attached to each other to form first liquid crystal
display panels and then processed to separate the first liquid
crystal display panels, leaving behind a region of the mother
substrates where the liquid crystal display panels are not
formed and which is discarded after the separation. Accord-
ingly, preferably, the first liquid crystal display panels are
disposed to minimize the region where the liquid crystal
display panels are not formed and to maximize the number of
liquid crystal display panel regions provided on the mother
substrates.

[0026] Here, each first liquid crystal display panel region
104 having the array substrate or the color filter substrate has
to pass through a rubbing process in order to provide an
alignment controlling force to liquid crystal molecules. In the
drawing, a case that the rubbing is made in an arrow direction
regardless of a driving mode of a liquid crystal display panel
(i.e., Twisted Nematic; TN) mode, an In-Plane Switching
(IPS) mode or a S (super)-IPS mode, is depicted.

[0027] For an additional reference, a liquid crystal display
panel is a display device for displaying an image by control-
ling the amount of light transmitted by a liquid crystal layer.
The transmission level is controlled by an initial alignment
state of the liquid crystal molecules having a double refrac-
tion property and by driving the liquid crystal molecules
according to a signal. Driving modes of a liquid crystal dis-
play panel are determined by an initial alignment direction
and the method of driving the liquid crystal molecules.
Namely, because liquid crystal display panels with different
modes have different initial alignment directions, the direc-
tions of the alignment layers have to be different.

[0028] Therefore, panel regions with different modes,
which are formed on a substrate (array substrate and color
filter substrate), have to be rubbed in different directions.
[0029] In addition, because a main viewing angle of the
fabricated first liquid crystal display panel is determined
according to a direction of rubbing made on the mother sub-
strate 40, the panel regions 10a have to be disposed in the
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same direction in order to simultaneously fabricate the plu-
rality of liquid crystal display panels having the same main
viewing angle.

[0030] Incaseoffabricating bigger-sized liquid crystal dis-
play panels on the same mother substrate of FIG. 3A, only
two second liquid crystal display panel regions 105 of the
same size can be disposed on each mother substrate 40 as
shown in FIG. 3B, and a region of the mother substrate 40
where the second liquid crystal display panel regions 105 are
not disposed has to be discarded subsequently.

[0031] Accordingly, as the size of the liquid crystal display
panels increases, the efficiency of using the mother substrate
is deteriorated, which deteriorates productivity and increases
product cost.

[0032] Here, when the second liquid crystal display panel
regions 1056 having the array substrate/color filter substrate
are disposed as shown in the drawing, rubbing has to be made
in a direction perpendicular to the direction of rubbing
depicted in FIG. 3A. The arrangement direction of the array
substrates and the color filter substrates on the mother sub-
strates are made without regard to their pixel parts.

[0033] Ingeneral,aplurality of liquid crystal display panels
(e.g., four, six, eight or sixteen liquid crystal display panels)
are formed on a mother substrate and a techmique for forming
the plurality of liquid crystal display panels on the mother
substrate are considered to be a main factor that determines
fabrication efficiency of the liquid crystal display panel.
Accordingly, researches on the techniques for efficiently
using a mother substrate are actively ongoing, and these tech-
niques affect competitiveness of liquid crystal display device
manufacturers.

[0034] However, the size of the mother substrate 40 is stan-
dardized and depends on the size of the liquid crystal display
panel being fabricated. Namely, the standard size of the
mother substrate is set so that the mother substrate has an area
to efficiently fabricate the liquid crystal display panels. As
such, as shown in FIG. 3B, if a liquid crystal display panel
with a different size is fabricated on the standard sized mother
substrate, a large region of the mother substrate remains
unused. This problem may be solved by forming the liquid
crystal display panel on a mother substrate with a standard
sized corresponding to the liquid crystal display panel to be
made. But, there is no mother substrate that is standardized
according to the liquid crystal display panel to be made, so the
liquid crystal display panel must be formed on a mother
substrate with a different standard as shown in FIG. 3B.
Accordingly, a large portion of the mother substrate remains
unused and the unused region of the mother substrate is
discarded, thereby increasing the fabrication cost of the liquid
crystal display panel.

[0035] In addition, if a plurality of liquid crystal display
panels are disposed on the mother substrate, randomly (with-
out any regular directionality) in order to improve the effi-
ciency of using the mother substrate, the surface of the panel
may be easily damaged during a rubbing process. Thatis, ifa
rubbing is made on the substrate on which a plurality of liquid
crystal panels are disposed randomly, a blotted region may be
generated due to a step difference because positions where
rubbing is started and completed are varied according to the
liquid crystal display panels.

SUMMARY OF THE INVENTION

[0036] Accordingly, the present invention is directed to a
method and substructure that substantially obviate one or
more of the problems due to limitations and disadvantages of
the related art.
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[0037] An object of the present invention is to provide a
method of fabricating liquid crystal display panels capable of
preventing rubbing from being made abnormally due to a step
difference, by disposing liquid crystal display panels having
various sizes with their pixel parts corresponding at one side.
[0038] Another object of the present invention is to provide
a method of fabricating liquid crystal display panels capable
of efficiently using a mother substrate by optimally disposing
liquid crystal display panels having various sizes on the
mother substrate.

[0039] Additional features and advantages of the invention
will be set forth in the description which follows, and in part
will be apparent from the description, or may be learned by
practice of the invention. The objectives and other advantages
of the invention will be realized and attained by the structure
particularly pointed out in the written description and claims
hereof as well as the appended drawings.

[0040] To achieve these and other advantages and in accor-
dance with the purpose of the present invention, as embodied
and broadly described herein, according to an aspect, there is
provided a method of fabricating a liquid crystal display
panel, comprising providing first and second mother sub-
strates each divided into a plurality of panel regions, respec-
tively disposing a plurality of array substrates and a plurality
of color filter substrates having different sizes on the panel
regions of the first and second mother substrates with their
pixel parts aligned to at least one side of the respective mother
substrate, conducting an array substrate process and a color
filter substrate process on the plurality of array substrates and
the plurality of color filter substrates, respectively, forming
alignment layers on the array substrates and the color filter
substrates, producing alignment directions in the alignment
layers formed on the array substrates and the color filter
substrates by conducting a rubbing process, and attaching the
first and second mother substrates on which the array sub-
strates and the color filter substrates are disposed and sepa-
rating the attached mother substrates into a plurality of unit
liquid crystal display panels.

[0041] According to another aspect of the present inven-
tion, there is provided a method of fabricating a display panel
substrate of a liquid crystal display, comprising providing a
mother substrate divided into a plurality of panel regions,
disposing a plurality of display panel substrates having dif-
ferent sizes on the panel regions of the mother substrate with
their pixel parts corresponding to at least one side, conducting
a substrate process on the plurality of display panel sub-
strates, forming alignment layers on the display panel sub-
strates, producing alignment directions in the alignment lay-
ers formed on the display panel substrates by conducting a
rubbing process, and separating the mother substrate into a
plurality of unit display panel substrates.

[0042] According to another aspect of the present inven-
tion, there is provided a mother substrate structure compris-
ing, a mother substrate having a plurality of display panel
regions of different sizes, and a plurality of display panel
substrates each formed at one of the display panel regions,
parts of the display panel substrates to be rubbed being
aligned to one side of the mother substrate where rubbing is to
start.

[0043] According to another aspect of the present inven-
tion, there is provided a method of forming display panel
substrates, comprising providing a mother substrate having a
plurality of display panel regions of different sizes, and form-
ing a plurality of display panel substrates each formed at one
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of the display panel regions, parts of the display panel sub-
strates to be rubbed being aligned to one side of the mother
substrate where rubbing is to start.

[0044] TItis to be understood that both the foregoing general
description and the following detail description are exem-
plary and explanatory and are intended to provide further
explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0045] The accompanying drawings, which are included to
provide a further understanding of the invention and are
incorporated in and constitute a part of this specification,
illustrate embodiments of the invention and together with the
description serve to explain the principles of the invention.
[0046] In the drawings:

[0047] FIG.1is aplan view roughly showing a structure of
a general liquid crystal display panel;

[0048] FIG. 2 is a flow chart showing a fabrication process
of the liquid crystal display panel shown in FIG. 1;

[0049] FIGS.3A and 3B are views showing that a plurality
of liquid crystal display panel regions are disposed on a
mother substrate according to a related art;

[0050] FIG. 4 is a view showing a plurality of liquid crystal
display panel regions and substrates having different sizes as
disposed on a mother substrate in accordance with a first
embodiment of the present invention; and

[0051] FIG.5is aview showing a plurality of liquid crystal
display panel regions and substrates having different sizes as
disposed on a mother substrate in accordance with a second
embodiment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0052] Reference will now be made in detail to the pre-
ferred embodiments, examples of which are illustrated in the
accompanying drawings.

[0053] In general, a plurality of liquid crystal display pan-
els, for example, 4, 6, 8 or 16 liquid crystal display panels are
formed on a pair of mother substrates and the techniques for
forming a plurality ofliquid crystal display panels on the pair
of mother substrates affect the fabrication efficiency of the
liquid crystal display panels.

[0054] In the related art, the same-sized liquid crystal dis-
play panels are formed on a pair of mother substrates in
general, but, when the same-sized liquid crystal panels are
formed on a pair of mother substrates with a different stan-
dard, deterioration of efficiency of using the mother substrate
is caused, thereby causing deterioration in productivity and
an increase in fabrication cost.

[0055] Therefore, the present invention provides a method
of fabricating liquid crystal display panels allowing the effi-
ciency of using a mother substrate to be improved greatly by
disposing a plurality of liquid crystal display panels of dif-
ferent sizes on a pair of mother substrates.

[0056] Accordingly, the present invention provides a
method of fabricating liquid crystal display panels which can
prevent damage due to a step difference by disposing a plu-
rality of liquid crystal display panels having different sizes on
a pair of mother substrates with their pixel parts correspond-
ing to one side. For instance, the plurality of array substrates
ofliquid crystal display panels are disposed with their image-
displayed regions (i.e., pixel parts) corresponding at one side
at least, and a rubbing process is conducted in such a manner
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that rubbing is started or completed on the basis of the corre-
sponding side, so that rubbing being abnormally performed
due to a step difference is minimized or eliminated.

[0057] Hereinafter, a preferred embodiment of a method of
fabricating liquid crystal display panels in accordance with
the present invention will now be described with reference to
accompanying drawings.

[0058] FIG. 4 is a view showing a plurality of liquid crystal
display panel regions and substrates having different sizes as
disposed on a mother substrate in accordance with the first
embodiment of the present invention.

[0059] As shown therein, a first liquid crystal display panel
region 110a and second liquid crystal display panel regions
1105 are disposed on a large-sized mother substrate 140. The
size of the first liquid crystal display panel region 110a is
different (i.e., smaller than) from the size of the second liquid
crystal display panel regions 1105. All the second liquid
crystal display panel regions 1105 have the same size. An
array substrate (e.g., a TFT array substrate) or a color filter
substrate is formed at each of the first and second display
panel regions 110a and 1105. Generally, one mother substrate
has only array substrates, and another mother substrate has
only color filter substrates. Each of the array/color filter sub-
strates includes a pixel part 115a, 1156 associated with a
plurality of pixel regions having pixel electrodes. The pixel
parts 1154 and 1155 correspond to one side (A). That is, one
first liquid crystal display panel region 110a having a first size
and two second liquid crystal display panel regions 11056
having a second size are disposed on the mother substrate
140, and the plurality of liquid crystal display panel substrates
(i.e., array/color filter substrates) are disposed with their pixel
parts 1154 and 11554 aligned to one side (A) of the mother
substrate 140 where rubbing is started.

[0060] Here, the first embodiment gives an example that
array substrates 170a and 1705 including driving circuit parts
are disposed at the display panel regions 110a and 1105 on the
mother substrate 140. Each array substrate 170a, 1705
includes a driving circuit part such as a gate pad part 124a,
125b and a data pad part 123a, 1235, and the pixel part 115a,
1155, requiring a rubbing process. A step difference is gen-
erated between the pixel parts 1154, 1156 and the driving
circuit part.

[0061] In addition, rubbing of the panel substrates starts
from one side (A) of the mother substrate at which the pixel
parts 115a and 1155 are aligned as indicated by the arrow
direction depicted in FIG. 4 and ends at the opposite side of
the mother substrate.

[0062] The rubbing direction is a main condition that
affects a main viewing angle of a liquid crystal display panel
being fabricated, and the panels must be positioned in the
same direction in order to simultaneously fabricate a plurality
ofliquid crystal display panels having the same main viewing
angles.

[0063] In addition, unlike the rubbing direction, an angle
between the rubbing direction and a rubbing cotton (not
shown) affects a driving mode of a liquid crystal display panel
being fabricated. This will now be described.

[0064] A general display operation mode of a liquid crystal
display panel is a normal white mode using a twisted nematic
liquid crystal. In the twisted nematic (TN) mode liquid crystal
display panel, horizontal alignment layers are formed on a
pair of electrodes (i.e., pixel electrode and common elec-
trode), and the pair of horizontal alignment layers are aligned
in directions orthogonal to each other. Specifically, in the TN
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mode, the alignment directions of alignment layers respec-
tively formed on an array substrate and a color filter substrate
cross each other to be symmetric with reference to, for
example, gate lines.

[0065] Unlike the TN mode, in an in-plane switching (IPS)
mode, the alignment directions of alignment layers respec-
tively formed on an array substrate and a color filter substrate
are respectively formed to be parallel to the direction in
which, for example, data lines extend. In the IPS mode, the
alignment directions may be formed at an angle to the data
lines (for example, about 15°~20°), but the alignment direc-
tions of the array substrate and the color filter substrate have
to be substantially parallel.

[0066] Unlike the mother substrate depicted in FIG. 3B on
which only two liquid crystal display panels (which have the
same size as the second liquid crystal display panels of FIG.
4) are disposed, on the same-sized mother substrate 140 three
liquid crystal display panel substrates are disposed in accor-
dance with the first embodiment so that more liquid crystal
display panels may be fabricated with the same mother sub-
strate cost. Accordingly, the fabrication cost of the liquid
crystal display panels is effectively reduced.

[0067] According to the first embodiment, a plurality of
liquid crystal display panel substrates (i.e., array substrates
and/or color filter substrates) of various sizes may be formed
on a single mother substrate. That is, specifically, the liquid
crystal display panel substrates of various sizes that most
efficiently occupy the mother substrate may be formed on the
mother substrate with their pixel parts aligned to one side
depending on the rubbing direction. Various liquid crystal
display panels for televisions, notebook computers, or mobile
phones can be formed efficiently using the present techmque.
[0068] However, when liquid crystal display panel sub-
strates of various sizes are disposed on a mother substrate to
have the same main viewing angle in accordance with the first
embodiment, a region of the mother substrate where the lig-
uid crystal display panel substrates are not formed is left
behind and discarded after the panel separation.

[0069] Inaddition, if rubbing is made with the pixel parts of
the display panel substrates aligned at only one side from
which the rubbing is started, rubbing may not be made effec-
tively due to a step difference generated at a side where the
rubbing has ended. This may cause a problem in that a dummy
pattern, which is the same as the pattern of the panel, may be
formed at a region of the mother substrate where the liquid
crystal display panel is not formed.

[0070] Accordingly, a second embodiment of the present
invention is provided wherein the liquid crystal display panel
substrates are disposed with their pixel parts made to corre-
spond at both sides of the mother substrate where rubbing is
started and ended.

[0071] FIG. 5is a view showing a plurality of liquid crystal
display panel substrates and regions having different sizes as
disposed on a mother substrate in accordance with the second
embodiment of the present invention, wherein the plurality of
liquid crystal display panel substrates are disposed with their
pixel parts aligned to both sides of the mother substrates, one
side (A) where the rubbing starts and the other side (B) where
the started rubbing ends.

[0072] As shown therein, two first liquid crystal display
panel regions 210aq of a first size are disposed on a large-sized
mother substrate 240, and two second liquid crystal display
panel regions 2105 of a second size are also disposed on the
mother substrate 240. At each of the first liquid crystal display
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panel regions 210a and second liquid crystal display panel
regions 2105, an array substrate or a color filter substrates
may be formed as in the first embodiment. Each of the array/
color filter substrates includes a pixel part 225a, 2255. In this
example, the array substrates 270a and 2705 are formed at the
display panel regions 210a and 2105, and are the same as the
array substrates 170a and 1705 in FIG. 4. For instance, each
array substrate 270a, 2705 includes a driving circuit part such
as a gate pad part 224a, 224b and a data pad part 223a, 2235,
and a pixel part 225a, 2255b. The liquid crystal display panel
substrates are disposed with their pixel parts 225a and 2255
aligned to both sides (A and B) where rubbing is started and
ended on the basis of the second liquid crystal display panel
substrates 2705.

[0073] Here, the liquid crystal display panel substrates
270a and 2705 are rubbed from one side (A) at which the pixel
parts 225a and 22556 correspond, that is, from a position
where rubbing is started as indicated by the arrow direction
depicted in FIG. 5.

[0074] Unlike the first embodiment where only three liquid
crystal display panel substrates are disposed on the mother
substrate as depicted in FIG. 4, in the second embodiment,
four liquid crystal display panel substrates are disposed on the
same-sized mother substrate 240 so that more liquid crystal
display panels can be fabricated with the same mother sub-
strate cost. Accordingly, the fabrication cost of the liquid
crystal display panels is further reduced.

[0075] In the second embodiment, liquid crystal display
panels having different main viewing angles are fabricated
because the first liquid crystal display panel substrates and the
second liquid crystal display panel substrates are disposed on
the mother substrate 240 in directions different from each
other. Even so, because a required main viewing angle is
varied according to how a liquid crystal display panel is used,
it causes no problem if the liquid crystal display panel sub-
strates are properly disposed according to their use.

[0076] In addition, if the liquid crystal display panel sub-
strates are disposed with their pixel parts corresponding at
both sides where rubbing is started and completed as
described above, the rubbing can be prevented from being
abnormally made due to a step difference without a formation
of a dummy pattern.

[0077] Liquid crystal display panel substrates efficiently
disposed on a large-sized mother substrate in accordance with
the first or second embodiment are fabricated and processed
through the same process depicted in FIG. 2 to form multiple
liquid crystal display panels, and this will now be briefly
described.

[0078] First, once the display panel regions have been
defined on each of a pair of mother substrates as shown in
FIGS. 4 and 5, color filter substrates at the display panel
regions (i.e., 110a and 1105, or 2104 and 2105) of one mother
substrate and array substrates at the display panel regions of
the other mother substrates are formed. This can be accom-
plished as follows. A plurality of gate lines and a plurality of
data lines are arranged by an array substrate process to define
a plurality of pixel regions, and thin film transistors (switch-
ing elements) connected to the gate lines and the data lines are
formed at the pixel regions. In addition, pixel electrodes each
connected to the corresponding thin film transistor and driv-
ing a liquid crystal layer as a signal is applied through the thin
film transistor, are formed through the array substrate pro-
cess, to form each array substrate.
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[0079] In addition, a color filter including sub color filters
(R, G, B) for implementing colors, a black matrix isolating
the sub color filter from other sub color filters and cutting off
light transmitted by a liquid crystal layer and a common
electrode which faces the pixel electrode are formed on a
color filter through a color filter substrate process, to form
each color filter substrate.

[0080] Next, alignment layers are respectively applied onto
the array substrate and the color filter substrates, and then the
alignment layers are rubbed in order to provide an alignment
controlling force or a surface anchoring force (i.e., pretilt
angle and alignment direction) to liquid crystal molecules of
each liquid crystal layer formed between the corresponding
array and color filter substrates.

[0081] Then, spacers for maintaining a uniform cell gap are
dispersed onto each array substrate, a sealing material is
applied along an outer edge portion of each color filter sub-
strate, and then the mother substrate having the array sub-
strates and the other mother substrate having the color filter
substrates are respectively attached to each other by applying
pressure thereto.

[0082] Next, the attached mother substrates are cut and
processed to fabricate individual liquid unit crystal display
panels, a liquid crystal material is injected into each of the
individual liquid crystal display panels through a liquid crys-
tal injection opening, then the liquid crystal injection opening
is encapsulated to form the liquid crystal, and finally, the
injected liquid crystal display panels are tested. In such a
manner, liquid crystal display panes of various sizes are effec-
tively and simultaneously fabricated.

[0083] In the above-described method, by injecting liquid
crystal into individual liquid crystal display panels by
vacuum injection, liquid crystal display panels are com-
pleted. But, the present invention may be employed not only
by using the vacuum injection method but also by using a
liquid crystal dispensing method of directly dropping liquid
crystal onto the mother substrate.

[0084] Although according to an embodiment of the
present invention, the pair of mother substrates respectively
having the array substrates and the color filter substrates are
attached to each other and then cut to form and separate unit
display panels, each mother substrate may be cut to separate
the display panel substrates formed thereon and then the
separated display panel substrates may be attached to each
other to form the unit display panels.

[0085] As so far described, in the method of fabricating a
liquid crystal display panel in accordance with the present
invention, because liquid crystal display panel substrates hav-
ing various sizes are disposed on one mother substrate with
their pixel parts corresponding to at least one side of the
mother substrate, e.g., depending on the rubbing direction,
the mother substrate can be efficiently used, thereby reducing
the fabrication cost and simultaneously preventing rubbing
from being abnormally performed due to a step difference.

[0086] In addition, because liquid crystal display panel
substrates having various sizes are disposed on one mother
substrate, liquid crystal display panels having sizes different
from each other can be simultaneously fabricated on one
fabrication line.

[0087] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention without departing from the sprit or scope of
the invention. Thus, it is intended that the present invention
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covers the modifications and variations of this invention pro-
vided they come within the scope of the appended claims and
their equivalents.

‘What is claimed is:

1. A method of fabricating a display panel substrate of a
liquid crystal display, comprising:

providing a mother substrate divided into a plurality of

panel regions;

disposing a plurality of first display panel substrates having

a first size and a plurality of second display panel sub-
strates having a second size different from the first size
on the panel regions of the mother substrate,

wherein each of the first display panel substrates and sec-

ond display panel substrates includes a pixel part, a first
pad part and a second pad part, and
wherein the first display panel substrates and the second
display panel substrates are disposed on the mother sub-
strate in direction different from each other;

conducting a substrate process on the plurality of first and
second display panel substrates;

forming alignment layers on the first and second display

panel substrates;

rubbing the plurality of first and second display panel sub-

strates from first imaginary line (A) to second imaginary
line (B) of the mother substrate,
wherein the rubbing is performed in a direction substan-
tially perpendicular to the first pad part of the plurality of
first display panel substrates and the second pad part of
the plurality of second display panel substrates, and
substantially parallel to the second pad part of the plu-
rality of first display panel substrates and the first pad
part of the plurality of second display panel substrates so
that the plurality of first display panel substrates and the
plurality of second display panel substrates have differ-
ent main viewing angles, and
wherein the plurality of first display panel substrates and
the plurality of second display panel substrates are dis-
posed with their pixel parts aligned to at least one first
and second imaginary lines across the mother substrate
on the basis of the second display panel substrates; and

separating the mother substrate into a plurality of unit
display panel substrates.

2. The method of claim 1, wherein the first and second
display panel substrates are array substrates, and the unit
display panel substrates are unit array substrates.

3. The method of claim 1, wherein the first and second
display panel substrates are color filter substrates, and the unit
display panel substrates are unit color filter substrates.

4. The method of claim 1, wherein the first imaginary line
(A) includes an imaginary line across the mother substrate
where rubbing is started.
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5. The method of claim 4, wherein the second imaginary
line (B) includes another imaginary line across the mother
substrate where the rubbing is ended.

6. A method of forming display panel substrates, compris-
ing:

providing a mother substrate divided into a plurality of

panel regions;

disposing a plurality of first display panel substrates having

a first size and a plurality of second display panel sub-
strates having a second size different from the first size
on the panel regions of the mother substrate,

wherein each of the first display panel substrates and sec-

ond display panel substrates includes a pixel part, a first
pad part and a second pad part, and
wherein the first display panel substrates and the second
display panel substrates are disposed on the mother sub-
strate in direction different from each other;

conducting a substrate process on the plurality of first and
second display panel substrates;

forming alignment layers on the first and second display

panel substrates; and

rubbing the plurality of first and second display panel sub-

strates from one imaginary line (A) to other imaginary
line (B) of the mother substrate,

wherein the rubbing is performed in a direction substan-

tially perpendicular to the first pad part of the plurality of
first display panel substrates and the second pad part of
the plurality of second display panel substrates, and
substantially parallel to the second pad part of the plu-
rality of first display panel substrates and the first pad
part of the plurality of second display panel substrates so
that the plurality of first display panel substrates and the
plurality of second display panel substrates have differ-
ent main viewing angles, and

wherein the plurality of first display panel substrates and

some second display panel substrates are disposed with
their pixel parts aligned to the one imaginary line (A)
across the mother substrate where the rubbing starts on
the basis of the second display panel substrates.

7. The method of claim 6, wherein the plurality of first
display panel substrates and some second display panel sub-
strates are disposed with their pixel parts aligned to the other
imaginary line (B) across the mother substrate where the
rubbing ends on the basis of the second display panel sub-
strates.

8. The method of claim 6, wherein the first and second
display panel substrates are array substrates and color filter
substrates, respectively, of a display device.

* * #* ok %
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