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A liquid crystal panel comprising a first substrate and a
second substrate, wherein the first substrate protrudes at one
side relative to the second substrate and the second substrate
protrudes at an opposite side relative to the first substrate.
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LIQUID CRYSTAL PANEL, LIQUID CRYSTAL
DISPLAY DEVICE USING THE SAME AND
METHOD OF FABRICATING THE SAME

[0001] The present invention claims the benefit of Korean
Patent Application No. P2001-88585 filed in Korea on Dec.
29, 2001, which is hereby incorporated by reference.

BACKGROUND OF THE INVENTION

[0002]

[0003] The present invention relates to a liquid crystal
panel and a liquid crystal display device and, more particu-
larly, to a liquid crystal panel having a liquid crystal display
device capable of maximizing the use of the area of a mother
substrate on which liquid crystal panels are formed.

[0004] 2. Description Of The Related Art

[0005] In general, a liquid crystal display device is a
display device where data signals according to picture
information are individually supplied to liquid crystal cells
arranged in a matrix form, and light transmittance of the
liquid crystal cells is controlled to display a desired picture.
Thus, the liquid crystal display device includes a liquid
crystal panel, and a driver integrated circuit (IC) for driving
the liquid crystal cells. The liquid crystal cells are arranged
in a pixel unit in a matrix form.

[0006] The liquid crystal panel consists of a color filter
and a thin film transistor array substrate facing the color
filter. The liquid crystal panel further includes a liquid
crystal layer in between the color filter substrate and the thin
film transistor array substrate.

[0007] Data lines and gate lines are formed on the thin film
transistor array substrate of the liquid crystal panel, to
intersect at right angles, thereby defining crystal cells at
every intersection. The data lines transmit a data signal
supplied from the data driver integrated circuit to the liquid
crystal cells, and the gate lines transmit a scan signal
supplied from the gate driver integrated circuit to the liquid
crystal cells. At one portion of the data lines and gate lines,
a data pad and a gate pad are provided in which data signals
and scan signals are applied from the data driver integrated
circuit and the gate driver integrated circuit.

[0008] The gate driver integrated circuit sequentially sup-
plies the scan signal to the gate lines so that the liquid crystal
cells arranged in the matrix form can be sequentially
selected one line by one, and the data signal is supplied to
the selected one line of liquid crystal cells from the data
driver integrated circuit.

1. Field of the Invention

[0009] A common electrode and a pixel electrode are
formed at the inner side of the color filter substrate and the
thin film transistor array substrate, and apply an electric field
to the liquid crystal layer. The pixel electrode is formed at
each liquid crystal cell on the thin film transistor array
substrate, while the common electrode is integrally formed
at the entire surface of the color filter substrate. Therefore,
by controlling a voltage applied to the pixel electrode in a
state where a voltage is applied to the common electrode,
light transmittance of the liquid crystal cells can be indi-
vidually controlled.

[0010] A thin film transistor used as a switching device is
formed at each liquid crystal cell. As the scan signal is
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supplied to the gate electrode of the thin film transistor
through the gate lines to the liquid crystal cells, a conductive
channel is formed between the source electrode and the
drain electrode of the thin film transistor. As the data signal
supplied to the source electrode of the thin film transistor
through the data lines is supplied to the pixel electrode by
way of the drain electrode of the thin film transistor, an
electric field is applied to the liquid crystal layer of the
corresponding liquid crystal cell.

[0011] The thin film transistor array substrate and the color
filter substrate form the liquid crystal panel. Also, a plurality
of unit panels are formed on a large scale glass substrate.
Usually, four or six unit panels are simultaneously formed
and cut into unit panels, thereby seeking increasing yield
efficiency. The process of fabricating the liquid crystal
display device will now be described.

[0012] First, unit pixels having a thin film transistor, a
pixel electrode and a storage capacitor are formed in a
matrix form on the thin film transistor array substrate, and a
black matrix, R, G, B color filter and a common electrode are
sequentially formed on the color filter substrate. Next, an
orientation film is formed both on the thin film transistor
array substrate and the color filter substrate, on which
rubbing is performed. Rubbing is performed such that cloth
is rubbed against the surface of the orientation film at a
uniform pressure and speed. Through rubbing, polymer
chains at the surface of the orientation film are aligned in a
certain direction to determine an initial orientation direction
of the liquid crystal.

[0013] Then, a seal pattern is printed on the color filter
substrate, and a spacer is dispersed on the thin film transistor
array substrate, or vice versa, or can be simultancously
performed on one substrate, according to process require-
ments. The seal pattern forms a gap for injecting liquid
crystal thereto together with the spacer and prevents leakage
of the injected liquid crystal. Then, the thin film transistor
array substrate and the color filter substrate are attached.

[0014] Thereafter, the attached thin film transistor array
substrate and the color filter substrate are cut into unit
panels. As for the liquid crystal display device, the plurality
of thin film transistor array substrates are formed on one
large-scale mother substrate, the plurality of color filter
substrates are formed on another mother substrate, and the
two mother substrates are attached forming the plurality of
liquid crystal panels.

[0015] Next, the liquid crystal pancls are cut into unit
panels. In general, cutting of the unit panels is performed
through a scribing process in which a prearranged cut line is
formed on the surface of the substrate with a pen having a
diamond and a breaking process performed by applying
mechanical force. Then, liquid crystal is injected into the cut
unit panel and the injection hole is sealed.

[0016] In general, in the liquid crystal display device
fabrication process, liquid crystal is injected into a plurality
of liquid crystal panels, which are then cut into unit panels.
As the size of the unit panel increases, a method where the
plurality of liquid crystal panels are cut into unit panels and
liquid crystal is injected thereto has been adopted.

[0017] The unit liquid crystal panel will now be described
in detail with reference to the accompanying drawings.



US 2003/0133070 Al

[0018] FIG. 1 is a plane view of the unit liquid crystal
panel formed by a thin film transistor array substrate and a
color filter substrate according to the related art. In FIG. 1,
the liquid crystal panel 100 includes an image display part
113 where the liquid crystal cells are arranged in a matrix
form, a gate pad part 114 connected to the gate lines of the
image display part 113, and a data pad part 15 connected to
the data lines. The gate pad part 114 and the data pad part
115 are formed along an edge region of the thin film
transistor array substrate 101 which does not overlap with
the color filter substrate 102. The gate pad part 114 supplies
a scan signal from the gate driver integrated circuit to the
gate lines of the image display part 113, and the data pad part
115 supplies image information from the data driver inte-
grated circuit to the data lines of the image display part 113.

[0019] Though not shown in the drawing, data lines to
which image information is applied and gate lines to which
a scan signal is applied intersect each other. Additionally, a
thin film transistor for switching the liquid crystal cells, a
pixel electrode for driving the liquid crystal cells by con-
necting the thin film transistor, and a passivation film formed
at the entire surface to protect the electrode and the thin film
transistor are provided at the intersection.

[0020] Color filters separately coated at the cell regions by
the black matrix and a common transparent electrode formed
at the thin film transistor array substrate 101 are provided at
the color filter substrate 102 of the image display part 113.
A cell gap is formed by a spacer between the thin film
transistor array substrate 101 and the color filter substrate
102, and the substrates are attached by a sealing part 116
which is coated with a sealing material along an outer edge
of the image display part 113. Thus, liquid crystal material
is injected into the cell-gap.

[0021] FIG. 2 is a cross-sectional view of a liquid crystal
panel according to the related art. In FIG. 2, the liquid
crystal panel includes a first mother substrate having thin
film transistor array substrates 101 formed thereon and a
second mother substrate having color filter substrates 102
formed thereon. One side of the thin film transistor array
substrates 101 extends beyond the color filter substrates 102.
This is because the gate pad part 114 and the data pad part
115 are formed at one marginal portion where the thin film
transistor array substrates 101 do not overlap with the color
filter substrates 102. Thus, the color filter substrates 102
formed on the second mother substrate 160 are isolated from
each other by a dummy region 170 corresponding to the
protruded area of the thin film transistor array substrates
101.

[0022] After the first mother substrate 150 with the thin
film transistor array substrates 101 formed thereon and the
second mother substrate 160 with the color filter substrates
102 formed thereon are attached, the liquid crystal panels are
individually cut using scribing and breaking processes. The
dummy region 170 formed at the region isolating the color
filter substrates 102 of the second mother substrate 160 is
removed.

[0023] Meanwhile, the liquid crystal panel, formed by the
thin film transistor array substrates 101 and the color filter
substrates 102, includes an active region 180 for displaying
an image, and a dummy region 190 formed at an edge
portion of the active region 180 for coupling with a backlight
assembly (to be described). Thus, design of the panels
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should consider the margin of the color filter substrates 102
and the dummy region 170, and the margin of the active
region 180 and the dummy region 190. Accordingly, if not
properly designed, the number of color filter substrates 102
formed on the second mother substrate 160 is limited,
thereby limiting the use of the second mother substrate 160.

[0024] FIG. 3 is a cross sectional view of another liquid
crystal panel according to the related art. In FIG. 3, a
dummy region 190 of the liquid crystal panel for coupling
with the backlight assembly is minimized to relatively
increase the area of the active region 180. Generally, a liquid
crystal display device has characteristics for displaying an
image by controlling light transmittance, rather than emit-
ting an image by itself. Accordingly, an additional device for
irradiating light to the liquid crystal panel, such as, a
backlight assembly, is required.

[0025] There are two methods for providing the light
source in the backlight assembly. In a first method, a lamp
is disposed at the bottom of the liquid crystal panel so that
light is directly transmitted to the upper surface of the liquid
crystal panel. In a second method, a lamp is disposed at a
side of the liquid crystal panel so that light is transmitted to
the upper surface of the liquid crystal panel by a light guide
plate and a reflection plate. Currently, the edge method is
commonly used.

[0026] FIG. 4 is a cross sectional view of a backlight
assembly of the edge method according to the related art. In
FIG. 4, the backlight assembly includes a light guide plate
202 for guiding light generated from a lamp 201, and a lamp
housing 203 installed at the side of the light guide plate 202
covering the lamp 201. In order to improve luminance of the
liquid crystal display device, the lamp 201 and the lamp
housing 203 can be formed at both sides of the light guide
plate 202, or at every side along the circumference of the
light guide plate 202. A cold cathode tube is commonly used
as the lamp 201. Light generated from the lamp 201 is made
incident onto the side of the light guide plate 202. The inner
surface of the lamp housing 203 is designed such that the
light generated from the lamp 201 is reflected to the side of
the light guide plate 202, thereby improving efficiency of
light generated from the lamp 201.

[0027] The light guide plate 202 is made of a transparent
material selected from a group of plastics, such as PMMA,
so that it can have a panel form of an inclined lower surface
and a level upper surface (or inclined upper surface and level
lower surface). The inclined surface of the light guide plate
202 has a plurality of dots or V-shaped grooves to uniformly
reflect light whereby light generated from the lamp 201 is
directed upwards by the upper surface of the light guide
plate 202.

[0028] A reflection plate 204 is installed at the lower
surface of the light guide plate 202. The reflection plate 204
reflects the light transmitted to the lower surface of the light
guide plate 202, thereby reducing light loss improving the
uniformity of light transmitted to the upper surface of the
light guide plate 202. Accordingly, the light guide plate 202
guides light generated from the lamp 201 to the upper
surface together with the reflection plate 204.

[0029] A diffusion plate and optical sheets 205, such as
prism sheets, are installed at the upper surface of the light
guide plate 202, and a protection sheet 206 is installed at the
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upper surface of the optical sheets 205. The diffusion plate
disperses light made incident from the light guide plate 202
to prevent an occurrence of spotting due to partial concen-
tration of light. The prism sheets allow light to proceed
vertically after passing through the diffusion plate. Accord-
ingly, having passed the optical sheets 205, light proceeds
vertically and is uniformly distributed to the entire surface of
the protection sheet 206, so that the luminance of the liquid
crystal display device can be improved.

[0030] Meanwhile, the protection sheet 206 functions to
protect the optical sheets 205 from dust or scratches, pre-
vents the optical sheets 205 from moving, and diffuses light
so that light distribution can be uniform. The lamp 201, the
light guide plate 202, the lamp housing 203, the reflection
plate 204, the optical sheets 205 and the protection sheet 206
are supported and mounted by a main support 207.

[0031] The coupling of the unit liquid crystal panel and the
backlight assembly illustrated in FIGS. 2, 3 and 4 will now
be described with reference to FIGS. 5 and 6.

[0032] FIG. 51is a cross sectional view of a liquid crystal
panel coupled to a backlight assembly according to the
related art. FIG. 5, shows the liquid crystal panel of FIG. 2,
coupled with the backlight assembly of FIG. 4, according to
the related art, in which the same reference numerals are
given to the same elements of FIGS. 2 and 4. In FIG. 5, the
lamp 201, the light guide plate 202, the lamp housing 203,
the reflection plate 204, the optical sheets 205, and the
protection sheet 206 are mounted on the main support 207.
The liquid crystal panel is formed of a thin film transistor
array substrate 101 and the color filter substrate 102
mounted an the upper surface of the protection sheet 206. A
dummy region 190 is provided above an edge portion of an
active region 180 of the liquid crystal panel, and is com-
pressed with a top case 208 attached at the side of the main
support 207.

[0033] Thus, since the design of the liquid crystal panels
includes the margin of the dummy region 190 between the
color filter substrates 102 formed on the second mother
substrate 160 and includes the margin of the dummy region
190 compressed with the top case 208 of the backlight
assembly and the active region 180 for displaying an image
formed at the unit liquid crystal panel, the number of color
filter substrates 102 formed on the second mother substrate
160 is limited, thereby minimizing the use of the second
mother substrate.

[0034] FIG. 6 is a cross sectional view of a liquid crystal
panel and a backlight assembly according to the related art.
FIG. 6 shows the liquid crystal panel of FIG. 3, coupled
with the backlight assembly of FIG. 4, according to the
related art, in which the same reference numerals are given
to the same elements of FIGS. 3 and 4. In FIG. 6, the lamp
201, the light guide plate 202, the lamp housing 203, the
reflection plate 204, the optical sheets 205, and the protec-
tion sheet 206 are mounted on the main support 207, and the
liquid crystal panel having the thin film transistor array
substrate 101 and the color filter substrate 102 is mounted at
the upper surface of the protection sheet 206. However, the
liquid crystal panel in this case is fabricated such that, as
shown in FIGS. 3 and 6, the area of the dummy region 190
compressed with the top case 208 of the backlight assembly
is minimized increasing the number of color filter substrates
102 formed on the second mother substrate 160 while
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constantly maintaining the area of the active region 180.
Accordingly, as shown in FIG. 6, the liquid crystal panel is
not supported by the main support 207, and, the top case 208
intrudes into the image display region to couple the liquid
crystal panel and the backlight assembly. Therefore, this
assembly makes it impractical to fabricate the liquid crystal
panel.

SUMMARY OF THE INVENTION

[0035] Accordingly, the present invention is directed to a
liquid crystal panel that substantially obviates one or more
of the problems to limitations and disadvantages of the
related art.

[0036] An object of the present invention is to provide a
liquid crystal panel that is capable of maximizing a use
efficiency of a mother substrate on which liquid crystal
panels are formed thereon.

[0037] Another object of the present invention is to pro-
vide a liquid crystal display device formed by coupling a
liquid crystal panel and a backlight assembly which can
maximize a use efficiency of a mother substrate.

[0038] Additional features and advantages of the inven-
tion 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.

[0039] To achieve these and other advantages and in
accordance with the purpose of the present invention, as
embodied and broadly described herein, there is provided a
liquid crystal panel in which liquid crystal panel includes a
first substrate, and a second substrate, wherein the first
substrate protrudes at one side relative to the second sub-
strate and the second substrate protrudes at an opposite side
relative to the first substrate.

[0040] In another aspect, a liquid crystal display device
includes a first substrate, a second substrate, and a backlight
assembly having a main support and a top case, wherein the
first substrate protrudes at one side relative to the second
substrate and the second substrate protrudes at the opposite
side relative to the first substrate.

[0041] 1In another aspect, a method of fabricating a liquid
crystal display device, includes the steps of forming a liquid
crystal panel having first and second substrates such that the
first substrate protrudes at one side relative to the second
substrate and the second substrate protrudes at the opposite
side relative to the first substrate, and forming a backlight
assembly having a main support for supporting the protrud-
ing portion of the first and second substrate and a top case
attached to the main support and fixedly pressing an upper
marginal portion.

[0042] Tt is to be understood that the foregoing general
description and the following detailed description are exem-
plary and explanatory and are intended to provide further
explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0043] The accompanying drawings, which are included
to provide a further understanding of the invention and are



US 2003/0133070 Al

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 inven-
tion. In the drawings:

[0044] FIG. 1 is of a plane view of the unit liquid crystal
panel formed by a thin film transistor array substrate and a
color filter substrate according to the related art,

[0045] FIG. 2 is a cross sectional view of a liquid crystal
panel according to the related art;

[0046] FIG. 3 is a cross sectional view of another liquid
crystal panel according to the related art;

[0047] FIG. 4 is a cross sectional view of a backlight
assembly of an edge type method according to related art;

[0048] FIG. 5 is a cross sectional view of a liquid crystal
panel coupled to a backlight assembly according to the
related art;

[0049] FIG. 6 is a cross sectional view of a liquid crystal
panel and a backlight assembly according to the related art;

[0050] FIG. 7 is an cross sectional view of an exemplary
liquid crystal panel according to the present invention; and

[0051] FIG. 8 is a cross sectional view of an exemplary
liquid crystal display panel according to the present inven-
tion.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

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

[0053] FIG. 7 is a cross sectional view of an exemplary
liquid crystal panel according to the present invention. FIG.
7 shows one side of the thin film transistor array substrates
301 protruding under the color filter substrates 302. This is
because, as shown in FIG. 1, the gate pad part 114 and the
data pad part 15 are formed at a marginal region where the
thin film transistor array substrates 101 and the color filter
substrates 102 do not overlap.

[0054] As shown in FIG. 7, the color filter substrates 302
formed on the second mother substrate 360 may be formed
to be mutually adjacent, so that more color filter substrates
302 can be formed on the second mother substrate, improv-
ing the area of use of the second mother substrate 360.

[0055] In the present invention, the protruding regions of
the color filter substrates 302, as shown in FIG. 7, compared
to the thin film transistor array substrates 301 are supported
at the lower surface by the main support of the backlight
assembly and is compressed at the upper surface with the top
case 408 attached to the main support 407, and thus, can be
coupled with the backlight assembly. Accordingly, if the
area of the active region is the same as that of the related art,
more color filter substrates 302 can be formed on the second
mother substrate 360, improving the area of use of the
second mother substrate 360.

[0056] FIG. 8 is a cross sectional view of an exemplary
liquid crystal display panel according to the present inven-
tion.
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[0057] FIG. 8 is an exemplary view showing the liquid
crystal panel of FIG. 7 coupled to a backlight assembly
according to the present invention. In FIG. 8, a lamp 401,
a light guide plate 402, a lamp housing 403, a reflection plate
404, optical sheets 405, and a protection sheet 406 may be
mounted on a main support 407, and a liquid crystal panel
formed of a thin film transistor array substrate 301 and a
color filter substrate 302 may be mounted at an upper surface
of the protection sheet 406.

[0058] 1In an edge backlight method where the lamp 401 is
formed at one side of the light guide plate 402, the lamp 401
may be formed at both sides of the light guide plate 402, or
at every side along a circumference of the light guide plate
402. In addition, the lamp 401 may be disposed at a bottom
of the liquid crystal panel.

[0059] A protruding region of the color filter substrates
302 in relation to the thin film transistor array substrates 301
and the protruding region of the thin film transistor sub-
strates 301 in relation to the color filter substrates 302 may
be supported by the main support 407 of the backlight
assembly. In addition, the protruding region of the color
filter substrates 302 may be compressed with the top case
408 attached to the main support 407, so that the liquid
crystal panel is not moved.

[0060] Meanwhile, the protruding region of the color filter
substrates 302 relative to the thin film transistor array
substrates 301 may be deposited with a translucent thin film
or coated with a black matrix as a light leakage preventing
film 303, so that the light leakage from the lamp 401 may be
prevented, thereby preventing degradation of picture quality.
Thus, since many more color filter substrates may be formed
on the mother substrate in accordance with the present
invention, maximum use of the mother substrate may be
obtained. In addition, the mother board substrate may be
coupled with the backlight assembly.

[0061] In the liquid crystal panel, the thin film transistor
array substrate and the color filter substrate may face cach
other such that the thin film transistor array substrate is
exposed at one side and the color filter substrate is protrud-
ing at the other side. Thus, more color filter substrates may
be formed on the mother substrate. Accordingly, the area of
use of the mother substrate may be improved, thereby
contributing to a reduction of unit costs. In addition, since
the protruded region of the color filter substrate may be
coupled with the backlight assembly, movement of the liquid
crystal panel may be prevented. Moreover, by forming the
light leakage preventing film at the protruding region of the
color filter substrate, picture quality may be improved.

[0062] 1t will be apparent to those skilled in the art that
various modifications and variations can be made in the light
panel, liquid display device, and method of fabricating the
same of the present invention without departing from the
spirit or scope of the invention. Thus, it is intended that the
present invention cover the modifications and variations of
this invention provided they come within the scope of the
appended claims and their equivalents.

What is claimed is:
1. A liquid crystal panel comprising:
a first substrate; and

a second substrate,
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wherein the first substrate protrudes at one side relative to
the second substrate and the second substrate protrudes
at an opposite side relative to the first substrate.

2. The panel according to claim 1, wherein the first
substrate includes a thin film transistor array substrate.

3. The panel according to claim 1, wherein the second
substrate includes a color filter substrate.

4. The panel according to claim 2, wherein one of a gate
pad part and a data pad part is formed at a protruding region
of the thin film transistor array substrate.

5. The panel according to claim 3, wherein a light leakage
preventing film is formed at a protruding region of the color
filter substrate.

6. The panel according to claim 5, wherein the light
leakage preventing film includes one of a translucent thin
film and a black matrix.

7. A liquid crystal display device comprising:

a first substrate;
a second substrate; and

a backlight assembly having a main support and a top
case,

wherein the first substrate protrudes at one side relative to
the second substrate and the second substrate protrudes
at the opposite side relative to the first substrate.
8. The device according to claim 7, wherein the backlight
assembly comprises:

a light guide plate supported by the main support for
guiding light generated from the lamp;

a reflection plate positioned at a lower surface of the light
guide plate; and

an optical sheet and a protection sheet positioned at an
upper surface of the light guide plate.

9. The device according to claim 7, wherein the first
substrate includes a thin film transistor array substrate.

10. The device according to claim 7, wherein the second
substrates includes a color filter substrate.

11. The device according to claim 9, wherein one of a gate
pad part and a data pad part is formed at a protruding region
of the thin film transistor substrate.
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12. The device according to claim 10, wherein a light
leakage preventing film is formed at a protruding region of
the color filter substrate.

13. The device according to claim 12, wherein the light
leakage preventing film includes a translucent thin film or a
black matrix.

14. A method of fabricating a liquid crystal display
device, comprising the steps of:

forming a liquid crystal panel having first and second
substrates such that the first substrate protrudes at one
side relative to the second substrate and the second
substrate protrudes at the opposite side relative to the
first substrate; and

forming a backlight assembly having a main support for

supporting the protruding portion of the first and sec-

ond substrate and a top case attached to the main

support and fixedly pressing an upper marginal portion.

15. The method according to claim 14, wherein the
backlight assembly comprises:

a light guide plate supported by the main support for
guiding light generated from the lamp;

a reflection plate installed at a lower surface of the light
guide plate; and

an optical sheet and a protection sheet installed at an

upper surface of the light guide plate.

16. The method according to claim 14, wherein the first
substrate includes a thin film transistor array substrate.

17. The method according to claim 14, wherein the second
substrate includes a color filter substrate.

18. The method according to claim 16, wherein one of a
gate pad part and a data pad part is formed at a protruding
region of the thin film transistor array substrate.

19. The method according to claim 17, wherein a light
leakage preventing film is formed at a protruding region of
the color filter substrate.

20. The method according to claim 19, wherein the light
leakage preventing film includes at least one of a translucent
thin film and a black matrix.
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