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57) ABSTRACT

A liquid crystal display (LCD) panel and a LCD device are
provided. A distance between a color film substrate and an
array substrate in a safe area is reduced by disposing a
photoresist layer within the safe area, so that support col-
umns can support the array substrate in the safe area after
being formed to a cell, and the thickness stability of the cell
and the effect of the displayed images can be increased.
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LIQUID CRYSTAL DISPLAY PANEL AND
DEVICE

FIELD OF THE INVENTION

[0001] The present invention relates to a technical field of
displays, and in particular to a liquid crystal display (LCD)
panel and a LCD device.

BACKGROUND OF THE INVENTION

[0002] Recently, a wide safe distance is configured
between a sealant area and a display area of the liquid crystal
display panel to form a safe area for preventing the glue
frame from polluting the alignment film layer and the liquid
crystal. The liquid crystal is filled into the interspace
between the upper and lower substrates in the safe area and
the display area.

[0003] For supporting the interspace between the upper
and lower substrates, a plurality of support columns (post
spacet, PS) are disposed on the color film substrate in the
safe area and the display area of the liquid crystal display
panel. Refer to FIG. 1, the liquid crystal display panel has a
display area 101, a safe area 102, a sealant area 103, a
plurality of support columns 105 located in the display area
101, and plurality of support columns 106 located in the safe
area 102.

[0004] However, the photoresist layer of the color film
substrate (upper substrate) is only formed in the display area,
and does not extend to the safe area. Therefore, the photo-
resist layer does not exist on a bottom of the support column
in the safe area. A distance between the upper and lower
substrates in the safe area is greater than a distance between
the upper and lower substrates in the display area after being
formed to a cell of the liquid crystal display panel, and the
support columns in the safe area cannot support the sub-
strate, and the support columns are unable to be used. Thus,
the thickness stability of the cell is not high enough, so that
the effect of displayed images is poor.

[0005] Refer to FIG. 2 which is a cross-sectional view of
a traditional liquid crystal display panel from FIG. 1. The
liquid crystal display panel has a color film substrate, an
array substrate 202, and a sealant 203. The color film
substrate has a base substrate 2011, a black array layer 2011,
a photoresist layer 2012 disposed in the display area 101,
and an alignment film layer 2013 between the black array
layer 2011 and the photoresist layer 2012.

[0006] After being formed a cell of the liquid crystal
display panel, the photoresist layer 2012 is disposed below
the alignment film layer 2013 in the display area 101, so a
distance d1 between the alignment film layer 2013 and the
array substrate 202 in the display area 101 is greater than a
distance d2 between the alignment film layer 2013 and the
array substrate 202 in the safe area 102, and greater than a
distance d3 between the black array layer 2011 and the array
substrate 202 in the safe area 102.

[0007] Therefore, after being formed a cell of the liquid
crystal display panel, the support columns 106 in the safe
area 102 cannot support the substrate 202, and the support
columns unable to be used. Thus, the thickness stability of
the cell is not high enough, so that the effect of displayed
images is poor.

[0008] Therefore, a liquid crystal display (LCD) panel and
a LCD device need to be developed which solve the prob-
lems existing in the conventional art as described above.
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SUMMARY OF THE INVENTION

[0009] An object of the present invention is to provide a
liquid crystal display (LCD) panel and a LCD device, which
solves the technical problems, such as the thickness stability
of the cell of the liquid crystal display panel is not high
enough, and the effect of displaying images is poor.
[0010] To achieve the above object, the technical of the
present invention is described as follows:

[0011] The present invention provides a liquid crystal
display (LCD) panel which includes a display area for
displaying images, a sealant area for sealing the LCD panel,
and a safe area for isolating the display area from the sealant
area and disposed between the display area and the sealant
area;

[0012] wherein the LCD panel comprises:

[0013] an array substrate;

[0014] a color film substrate; and

[0015] a liquid crystal filled between the array substrate

and the color film substrate;
[0016] wherein the array substrate has a plurality of data
lines, a plurality of scan lines and a plurality of pixel units;

[0017] the data lines are configured to transmit data sig-
nals;

[0018] the scan lines are configured to transmit scan
signals; and

[0019] the pixel units are formed by interlacing the data

lines and the scan lines in the display area, and configured
to display the images according the data signals and the scan
signals;

[0020] wherein the color film substrate has:

[0021] a first photoresist layer disposed within the display
area;

[0022] a second photoresist layer disposed within the safe

area, wherein the first photoresist layer and the second
photoresist layer are formed integrally;

[0023] a plurality of first support columns disposed on the
first photoresist layer; and

[0024] a plurality of second support columns disposed on
the second photoresist layer, wherein a volume of the second
support column is greater than that of the first support
column;

[0025] wherein the second photoresist layer is configured
to reduce a distance between color film substrate and the
array substrate in the safe area, so that the second support
columns support the array substrate.

[0026] In one embodiment of the present invention, a
cross-section of the second support column is strip-shaped.
[0027] In one embodiment of the present invention, a
distribution density of the second support columns in the
safe area is greater than that of the first support columns in
the display area.

[0028] In one embodiment of the present invention, an
area of the second photoresist layer is equal to that of the
safe area.

[0029] In one embodiment of the present invention, the
first support columns and the second support columns are
formed simultaneously.

[0030] To achieve the above object, the present invention
provides another liquid crystal display (LCD) panel which
includes a display area for displaying images, a sealant area
for sealing the LCD panel, and a safe area for isolating the
display area from the sealant area and disposed between the
display area and the sealant area;



US 2017/0068123 Al

[0031] wherein the LCD panel comprises:

[0032] an array substrate;

[0033] a color film substrate; and

[0034] a liquid crystal filled between the array substrate

and the color film substrate;
[0035] wherein the array substrate has a plurality of data
lines, a plurality of scan lines and a plurality of pixel units;

[0036] the data lines are configured to transmit data sig-
nals;

[0037] the scan lines are configured to transmit scan
signals; and

[0038] the pixel units are formed by interlacing the data

lines and the scan lines in the display area and configured to
display the images according the data signals and the scan

signals;

[0039] wherein the color film substrate has:

[0040] a first photoresist layer disposed within the display
area;

[0041] a second photoresist layer disposed within the safe
area;

[0042] a plurality of first support columns disposed on the

first photoresist layer; and

[0043] a plurality of second support columns disposed on
the second photoresist layer;

[0044] wherein the second photoresist layer is configured
to reduce a distance between color film substrate and the
array substrate in the safe area, so that the second support
columns support the array substrate.

[0045] In one embodiment of the present invention, a
volume of the second support column is greater than that of
the first support column.

[0046] In one embodiment of the present invention, a
cross-section of the second support column is strip-shaped.
[0047] In one embodiment of the present invention, a
distribution density of the second support columns in the
safe area is greater than that of the first support columns in
the display area.

[0048] In one embodiment of the present invention, the
first photoresist layer and the second photoresist layer are
formed integrally.

[0049] In one embodiment of the present invention, an
area of the second photoresist layer is equal to that of the
safe area.

[0050] In one embodiment of the present invention, the
first support columns and the second support columns are
formed simultaneously.

[0051] To achieve the above object, the present invention
further provides a liquid crystal display (LCD) device which
comprises:

[0052] an LCD panel; and

[0053] a backlight module disposed below the LCD panel
for providing a light source to the LCD panel;

[0054] wherein the LCD panel includes a display area for
displaying images, a sealant area for sealing the LCD panel,
and a safe area for isolating the display area from the sealant
area and disposed between the display area and the sealant
area;

[0055] wherein the LCD panel comprises:

[0056] an array substrate;

[0057] a color film substrate; and

[0058] a liquid crystal filled between the array substrate

and the color film substrate;
[0059] wherein the array substrate has a plurality of data
lines, a plurality of scan lines and a plurality of pixel units;
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[0060] the data lines are configured to transmit data sig-
nals;

[0061] the scan lines are configured to transmit scan
signals; and

[0062] the pixel units are formed by interlacing the data

lines and the scan lines in the display area, and configured
to display the images according the data signals and the scan
signals;

[0063] wherein the color film substrate comprises:
[0064] a first photoresist layer disposed within the display
area;

[0065] a second photoresist layer disposed within the safe
area;

[0066] a plurality of first support columns disposed on the

first photoresist layer; and

[0067] a plurality of second support columns disposed on
the second photoresist layer;

[0068] wherein the second support columns are disposed
on the second photoresist layer. The second photoresist layer
is configured to reduce a distance between color film sub-
strate and the array substrate in the safe area, so that the
second support columns support the array substrate.

[0069] In one embodiment of the present invention, a
volume of the second support column is greater than that of
the first support column.

[0070] In one embodiment of the present invention, a
distribution density of the second support columns in the
safe area is greater than that of the first support columns in
the display area.

[0071] In one embodiment of the present invention, a
cross-section of the second support column is strip-shaped.
[0072] In one embodiment of the present invention, the
first photoresist layer and the second photoresist layer are
formed integrally.

[0073] In one embodiment of the present invention, the
first support columns and the second support columns are
formed simultaneously.

[0074] In one embodiment of the present invention, an
area of the second photoresist layer is equal to that of the
safe area.

[0075] The embodiment of the present invention provides
a liquid crystal display (LCD) panel and a LCD device. A
distance between color film substrate and the array substrate
in the safe area is reduced by disposing the photoresist layer
within the safe area, so that the support columns can support
the array substrate in the safe area after being formed to a
cell, and the thickness stability of the cell and the effect of
displaying images can be increased.

DESCRIPTION OF THE DRAWINGS

[0076] FIG. 1 is a schematic view of a traditional liquid
crystal display panel;

[0077] FIG. 2 is a cross-sectional view of a traditional
liquid crystal display panel;

[0078] FIG. 3 is a schematic view of a liquid crystal
display panel according to an embodiment of the present
invention; and

[0079] FIG. 4 is a cross-sectional view of a liquid crystal
display panel according to an embodiment of the present
invention.



US 2017/0068123 A1

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0080] The structure and the technical means adopted by
the present invention to achieve the above and other objects
can be best understood by referring to the following detailed
description of the preferred embodiments and the accompa-
nying drawings. Furthermore, directional terms described by
the present invention, such as upper, lower, front, back, left,
right, inner, outer, side, longitudinal/vertical, transverse/
horizontal, etc., are only directions by referring to the
accompanying drawings, and thus the used directional terms
are used to describe and understand the present invention,
but the present invention is not limited thereto.

[0081] Refer to FIGS. 3 and 4; an embodiment of the
present invention provides a liquid crystal display (LCD)
panel. The liquid crystal display panel includes a display
area 31 for displaying images, a sealant area 33 for sealing
the LCD panel, and a safe area 32 for isolating the display
area 31 from the sealant area 33, wherein the safe area 32 is
disposed between the display area 31 and the sealant area 33.
[0082] The liquid crystal display panel of the embodiment
comprises:

[0083] an array substrate 41;
[0084] a color film substrate;
[0085] aliquid crystal filled between the array substrate 41

and the color film substrate; and

[0086] a sealant 43 located between the array substrate 41
and the color film substrate for sealing the liquid crystal
between the array substrate 41 and the color film substrate,
and for fixing the array substrate 41 and the color film
substrate.

[0087] The array substrate 41 has a plurality of data lines,
a plurality of scan lines and a plurality of pixel units (not
shown);

[0088] the data lines are configured to transmit data sig-
nals;

[0089] the scan lines are configured to transmit scan
signals; and

[0090] the pixel units are formed by interlacing the data

lines and the scan lines in the display area 31, and the pixel
units are configured to display the images according the data
signals and the scan signals.

[0091] The color film substrate has:
[0092] a base substrate 420;
[0093] a black array layer 421 disposed on the base

substrate 420 for shielding a light;
[0094] a first photoresist layer 422 disposed within the
display area 31 for displaying color images;

[0095] a second photoresist layer 423 disposed within the
safe area 32;
[0096] a plurality of first support columns 424 disposed on

the first photoresist layer 422; and

[0097] aplurality of second support columns 425 disposed
on the second photoresist layer 423. As shown in the
Figures, the second support columns 425 can be disposed on
the second photoresist layer 423 directly, or disposed on the
second photoresist layer 423 through an alignment film layer
426.

[0098] Preferably, the first photoresist layer 422 and the
second photoresist layer 423 are formed integrally in the
embodiment of the present invention for simplifying the
machining process and reducing the manufacturing cost.
[0099] Preferably, the first support columns 424 and the
second support columns 425 are formed simultaneously in
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the embodiment of the present invention for simplifying the
machining process and reducing the manufacturing cost.

[0100] The alignment film layer 426 is disposed between
the first photoresist layer 422 and the second photoresist
layer 423.

[0101] A distance between color film substrate and the
array substrate 41 in the safe area 32 is reduced by disposing
the photoresist layer 423, so that the second support columns
425 can support the array substrate 41. The distances d2, d3
between color film substrate and the array substrate 41 in
FIG. 4 is less than the distances d2, d3 between color film
substrate and the array substrate. Preferably, an area of the
second photoresist layer 423 is equal to that of the safe area
32 in the embodiment, so that all of the second support
columns 425 in the safe area 32 can support the array
substrate 41. The use of which can also be based on actual
needs, an area difference between the second photoresist
layer 423 and the safe area 32 is set in a preset range.

[0102] Theliquid crystal display panel in FIG. 4 compared
with the liquid crystal display panel in FIG. 2, the distance
between color film substrate and the array substrate 41 for
disposing the second support columns 425 in the safe area is
reduced after disposing the second photoresist layer 423 in
the safe area 32. The second support columns 425 can
support the array substrate 41 after being formed a cell of the
liquid crystal display panel, so that the thickness stability of
the cell and the effect of displaying images can be increased.

[0103] Considering a shape of the post spacer (PS) is small
and a distribution density of the post spacer is low in the safe
area 32 (equal to the shape and the distribution density of the
post spacer in the display area 31). Therefore, an interspace
volume between two substrates in the safe area 32 is large,
and more liquid crystal needs to be filled in the cell to
maintain the thickness of the cell, so that the liquid crystal
would be wasted.

[0104] Preferably, a volume of the second support column
425 of the embodiment is greater than that of the first
support column 424. The volume of the second support
column 425 is increased, so that the interspace volume
between the array substrate 41 and the color film substrate
in the safe area 32 is reduced. The safe area 32 is just filled
few liquid crystal, and the thickness of the cell can maintain,
and reducing the liquid crystal consumption and the cost.

[0105] Preferably, a cross-section of the second support
column 425 is strip-shaped in the embodiment of the present
invention for saving the liquid crystal and the cost. In other
words, the second support column 425 is an elongated block,
or an elongated block with a large area, specifically. The
shape of the second support column 425 in the embodiment
is configured to increase the area, and support the substrate.

[0106] Furthermore, for reducing the liquid crystal from
the interspace volume between the array substrate 41 and the
color film substrate in the safe area 32, the distribution
density of the second support column 425 of the embodi-
ment is increased. Preferably, a distribution density of the
second support columns 425 in the safe area 32 is greater
than that of the first support columns 424 in the display area
31

[0107] The shape and the distribution density can be set up
by the design of the liquid crystal panel of which can also be
based on actual needs. In FIG. 3, the second support
columns 425 are almost connected with each other in the
safe area by increasing the distribution and the volume to fill
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the volume between the array substrate 41 and the color film
substrate in the safe area 32 for saving the liquid crystal and
the cost.

Embodiment 2

[0108] An embodiment of the present invention provides
a liquid crystal display (LCD) device, which comprises:
[0109] an LCD panel; and

[0110] a backlight module disposed below the LCD panel
for providing a light source to the LCD panel.

[0111] Refer to FIGS. 3 and 4; an embodiment of the
present invention provides a liquid crystal display panel. The
liquid crystal display panel includes a display area 31 for
displaying images, a sealant area 33 for sealing the LCD
panel, and a safe area 32 for isolating the display area 31
from the sealant area 33, wherein the safe area 32 is disposed
between the display area 31 and the sealant area 33.

[0112] The liquid crystal display panel of the embodiment
comprises:

[0113] an array substrate 41;

[0114] a color film substrate;

[0115] aliquid crystal filled between the array substrate 41

and the color film substrate; and

[0116] a sealant 43 is located between the array substrate
41 and the color film substrate for sealing the liquid crystal
between the array substrate 41 and the color film substrate,
and for fixing the array substrate 41 and the color film
substrate.

[0117] The array substrate 41 has a plurality of data lines,
a plurality of scan lines and a plurality of pixel units (not
shown);
[0118]
nals;
[0119] the scan lines are configured to transmit scan
signals; and

[0120] the pixel units are formed by interlacing the data
lines and the scan lines in the display area 31, and the pixel
units are configured to display the images according the data
signals and the scan signals.

the data lines are configured to transmit data sig-

[0121] The color film substrate has:

[0122] a first photoresist layer 422 disposed within the
display area;

[0123] a second photoresist layer 423 disposed within the
safe area;

[0124] a plurality of first support columns 424 disposed on

the first photoresist layer 422; and

[0125] a plurality of second support columns 425 disposed
on the second photoresist layer 423;

[0126] wherein a distance between color film substrate and
the array substrate 41 in the safe area 32 is reduced by
disposing the photoresist layer 423, so that the second
support columns 425 can support the array substrate 41.
[0127] Preferably, for reducing the interspace volume
between the array substrate 41 and the color film substrate
in the safe area 32 and saving the liquid crystal and the cost,
a volume of the second support column 425 of the embodi-
ment is greater than that of the first support column 424.
[0128] Preferably, the distribution density of the second
support columns 425 in the safe area 32 is greater than that
of the first support columns 424 in the display area 31 for
reducing the liquid crystal consumption and the cost.
[0129] The embodiment of the present invention provides
a liquid crystal display (LCD) panel and a LCD device. A
distance between color film substrate and the array substrate
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in the safe area is reduced by disposing the photoresist layer
within the safe area, so that the support columns can support
the array substrate in the safe area after being formed to a
cell, and the thickness stability of the cell and the effect of
displaying images can be increased.

[0130] The present invention has been described with a
preferred embodiment thereof and it is understood that many
changes and modifications to the described embodiment can
be carried out without departing from the scope and the spirit
of the invention that is intended to be limited only by the
appended claims.

What is claimed is:

1. A liquid crystal display (LCD) panel, including a
display area for displaying images, a sealant area for sealing
the LCD panel, and a safe area for isolating the display area
from the sealant area and disposed between the display area
and the sealant area, the LCD panel comprising:

an array substrate;

a color film substrate; and

a liquid crystal filled between the array substrate and the

color film substrate;

wherein the array substrate has a plurality of data lines, a

plurality of scan lines, and a plurality of pixel units;

the data lines being configured to transmit data signals;
the scan lines being configured to transmit scan signals;
and

the pixel units formed by interlacing the data lines and
the scan lines in the display area, and being config-
ured to display the images according the data signals
and the scan signals; and

wherein the color film substrate comprises:

a first photoresist layer disposed within the display
area;

a second photoresist layer disposed within the safe
area, the first photoresist layer and the second pho-
toresist layer being formed integrally;

a plurality of first support columns disposed on the first
photoresist layer; and

a plurality of second support columns disposed on the
second photoresist layer, wherein a volume of the
second support column is greater than that of the first
support column; and

wherein the second photoresist layer is configured to

reduce a distance between color film substrate and the

array substrate in the safe area, so that the second
support columns support the array substrate.

2. LCD panel according to claim 1, wherein a cross-
section of the second support column is strip-shaped.

3. The LCD panel according to claim 1, wherein a
distribution density of the second support columns in the
safe area is greater than that of the first support columns in
the display area.

4. The LCD panel according to claim 2, wherein a
distribution density of the second support columns in the
safe area is greater than that of the first support columns in
the display area.

5. The LCD panel according to claim 1, wherein an area
of the second photoresist layer is equal to that of the safe
area.

6. The LCD panel according to claim 1, wherein the first
support columns and the second support columns are formed
simultaneously.

7. A liquid crystal display (LCD) panel, including a
display area for displaying images, a sealant area for sealing
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the LCD panel, and a safe area for isolating the display area
from the sealant area and disposed between the display area
and the sealant area, the LCD panel comprising:

an array substrate;

a color film substrate; and

a liquid crystal filled between the array substrate and the

color film substrate;

wherein the array substrate has a plurality of data lines, a

plurality of scan lines and a plurality of pixel units;

the data lines being configured to transmit data signals;

the scan lines being configured to transmit scan signals;
and

the pixel units formed by interlacing the data lines and
the scan lines in the display area, and being config-
ured to display the images according the data signals
and the scan signals; and

wherein the color film substrate comprises:

a first photoresist layer disposed within the display
area;

a second photoresist layer disposed within the safe
area;

a plurality of first support columns disposed on the first
photoresist layer; and

a plurality of second support columns disposed on the
second photoresist layer; and

wherein the second photoresist layer is configured to

reduce a distance between color film substrate and the
array substrate in the safe area, so that the second
support columns support the array substrate.

8. The LCD panel according to claim 7, wherein a volume
of the second support column is greater than that of the first
support column.

9. The LCD panel according to claim 8, wherein a
cross-section of the second support column is strip-shaped.

10. The LCD panel according to claim 8, wherein a
distribution density of the second support columns in the
safe area is greater than that of the first support columns in
the display area.

11. The LCD panel according to claim 7, wherein the first
photoresist layer and the second photoresist layer are formed
integrally.

12. The LCD panel according to claim 7, wherein an area
of the second photoresist layer is equal to that of the safe
area.

13. The LCD panel according to claim 7, wherein the first
support columns and the second support columns are formed
simultaneously.

14. A liquid crystal display (LCD) device, comprising:

an LCD panel; and

a backlight module disposed below the LCD panel for

providing a light source to the LCD panel,

Mar. 9, 2017

wherein the LCD panel includes a display area for dis-
playing images, a sealant area for sealing the LCD
panel, and a safe area for isolating the display area from
the sealant area and disposed between the display area
and the sealant area, the LCD panel comprising;

an array substrate;

a color film substrate; and

a liquid crystal filled between the array substrate and the

color film substrate;

wherein the array substrate has a plurality of data lines, a

plurality of scan lines and a plurality of pixel units;

the data lines being configured to transmit data signals;

the scan lines being configured to transmit scan signals;
and

the pixel units formed by interlacing the data lines and
the scan lines in the display area, and being config-
ured to display the images according the data signals
and the scan signals; and

wherein the color film substrate comprises:

a first photoresist layer disposed within the display
area;

a second photoresist layer disposed within the safe
area;

a plurality of first support columns disposed on the first
photoresist layer; and

a plurality of second support columns disposed on the
second photoresist layer; and

wherein the second photoresist layer is configured to

reduce a distance between color film substrate and the
array substrate in the safe area, so that the second
support columns support the array substrate.

15. The LCD panel according to claim 14, wherein a
volume of the second support column is greater than that of
the first support column.

16. The LCD panel according to claim 14, wherein a
distribution density of the second support columns in the
safe area is greater than that of the first support columns in
the display area.

17. The LCD panel according to claim 15, wherein a
cross-section of the second support column is strip-shaped.

18. The LCD panel according to claim 14, wherein the
first photoresist layer and the second photoresist layer are
formed integrally.

19. The LCD panel according to claim 14, wherein the
first support columns and the second support columns are
formed simultaneously.

20. The LCD panel according to claim 14, wherein an area
of the second photoresist layer is equal to that of the safe
area.
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