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(57) ABSTRACT

The embodiment of the present invention provides a liquid
crystal display panel comprising an array substrate and an
opposite substrate arranged opposite to each other, and spac-
ers provided between the array substrate and the opposite
substrate; the liquid crystal display panel includes a central
region and a peripheral region; heights of the spacers within
the central region without extending and contracting are set as
a first height; heights of the spacers within the peripheral
region without extending and contracting are set as second
heights; and the first height is larger than the second heights.
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LIQUID CRYSTAL DISPLAY PANEL AND
DISPLAY DEVICE

FIELD OF THE INVENTION

[0001] The present invention relates to the field of display
technology, and particularly to a liquid crystal display panel
and a display device.

BACKGROUND OF THE INVENTION

[0002] A liquid crystal display panel mainly comprises an
array substrate and an opposite substrate arranged opposite to
each other, and liquid crystal molecules between the array
substrate and the opposite substrate. Here, as shown in FIG.
1a, spacers 3 with the same height are provided between the
array substrate 1 and the opposite substrate 2 to maintain a
certain cell gap between both substrates.

[0003] Currently, the liquid crystal display panel is devel-
oping towards light, thin, and large-size design, the cell gap in
the central region of the liquid crystal display panel is likely
to decrease under the action of external pressure and gravity,
and as a result, as shown FIG. 15, the cell gap of the entire
liquid crystal display panel becomes non-uniform, which
leads to non-uniform brightness of the liquid crystal display
panel in a dark state.

SUMMARY OF THE INVENTION

[0004] An embodiment of the present invention provides a
liquid crystal display panel, which may avoid the problem of
non-uniform brightness of the liquid crystal display panel in
a dark state.

[0005] The liquid crystal display panel provided by the
embodiment of the present invention comprises an array sub-
strate and an opposite substrate arranged opposite to each
other, and spacers provided between the array substrate and
the opposite substrate; wherein

[0006] the liquid crystal display panel is divided into a
central region which includes a center of a diagonal of the
liquid crystal display panel and a region around the center of
the diagonal and a peripheral region which is a region of the
liquid crystal display panel other than the central region;
[0007] heights of the spacers within the central region with-
out extending and contracting are set as a first height;

[0008] heights of the spacers within the peripheral region
without extending and contracting are set as second heights;
and

[0009] the first height is larger than the second heights.

[0010] Intheaboveliquidcrystal display panel provided by
the embodiment of the present invention, compared to the
existing liquid crystal display panel, since the first height of
the spacers within the central region of the liquid crystal
display panel is larger than the second heights of the spacers
within the peripheral region, a supporting force provided by
the spacers within the central region of the liquid crystal
display panel is larger than that provided by the spacers
within the peripheral region after the array substrate and the
opposite substrate are aligned to form a cell, which can pre-
vent a cell gap of the central region of the liquid crystal
display panel from decreasing, due to external forces or grav-
ity, relative to a cell gap of the peripheral region of the liquid
crystal display panel, allows the entire liquid crystal display
panel a uniform cell gap, and further ensures uniform bright-
ness of the liquid crystal display panel in a dark state.
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[0011] Preferably, for ease of implementation, in the above
liquid crystal display panel provided by the embodiment of
the present invention, the peripheral region is divided into a
plurality of ring-shaped sub-regions surrounding the central
region along a direction from the central region of the liquid
crystal display panel toward outer edge of periphery of the
liquid crystal display panel, and the spacers within the same
ring-shaped sub-region have the same second height.

[0012] Preferably, for ease of implementation, in the above
liquid crystal display panel provided by the embodiment of
the present invention, the second heights ofthe spacers within
the respective ring-shaped sub-regions decrease gradually
along the direction from the central region of the liquid crystal
display panel toward the outer edge of the periphery of the
liquid crystal display panel.

[0013] Preferably, for ease of implementation, in the above
liquid crystal display panel provided by the embodiment of
the present invention, a height difference between the second
heights of the spacers respectively within two adjacent ring-
shaped sub-regions is in a range of 2% to 3%; and a height
difference between the first height of the spacers within the
central region and the second height of the spacers within a
ring-shaped sub-region immediately adjacent to the central
region is in a range of 2% to 3%.

[0014] Preferably, for ease of implementation, in the above
liquid crystal display panel provided by the embodiment of
the present invention, a height difference between the first
height of the spacers within the central region and the second
height of the spacers within a ring-shaped sub-region farthest
from the central region is 10%.

[0015] Preferably, for ease of implementation, in the above
liquid crystal display panel provided by the embodiment of
the present invention, widths of all of the ring-shaped sub-
regions are the same.

[0016] Preferably, in the above liquid crystal display panel
provided by the embodiment of the present invention, widths
of the respective ring-shaped sub-regions increase or
decrease gradually along the direction from the central region
of the liquid crystal display panel toward the outer edge of the
periphery of the liquid crystal display panel.

[0017] Preferably, in the above liquid crystal display panel
provided by the embodiment of the present invention, the
spacers are arranged on the array substrate; or, the spacers are
arranged on the opposite substrate.

[0018] Preferably, in the above liquid crystal display panel
provided by the embodiment of the present invention, the
central region is a region which centers on the center of the
diagonal of the liquid crystal display panel and has a shape
similar to the shape of the liquid crystal display panel, and the
peripheral region is divided into a plurality of ring-shaped
sub-regions surrounding the central region.

[0019] Anembodimentofthe present invention further pro-
vides a display device, comprising the liquid crystal display
panel provided by the embodiment of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] FIGS. 1a and 1 are schematic diagrams of a struc-
ture of an existing liquid crystal display panel, respectively;
[0021] FIG. 2q is a schematic diagram of a structure of a
liquid crystal display panel provided by an embodiment of the
present invention;

[0022] FIG. 25 is another schematic diagram of the struc-
ture of the liquid crystal display panel provided by the
embodiment of the present invention;
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[0023] FIG. 3 is still another schematic diagram of the
structure of the liquid crystal display panel provided by the
embodiment of the present invention; and

[0024] FIGS. 4a to 4c are schematic diagrams illustrating
region divisions of a liquid crystal display panel provided by
an embodiment of the present invention, respectively.

REFERENCE NUMERALS

[0025] 01, array substrate; 02, opposite substrate; A, central
region; B, peripheral region; hl, first height; h2, second
height; R, ring-shaped sub-region.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0026] The specific implementations of a liquid crystal dis-
play panel and a display device provided by embodiments of
the present invention will be described in detail below in
conjunction with the accompanying drawings.

[0027] Shapes and sizes of regions in the accompanying
drawings do not reflect true scale of the liquid crystal display
panel, but merely intend to explain the contents of the present
invention schematically.

[0028] An embodiment of the present invention provides a
liquid crystal display panel, as shown in FIG. 24, comprising
an array substrate 01 and an opposite substrate 01 arranged
opposite to each other, and spacers 03 provided between the
array substrate 01 and the opposite substrate 02.

[0029] The liquid crystal display panel is divided into a
central region A and a peripheral region B; the central region
A includes a center of a diagonal of the liquid crystal display
panel and a region around the center of the diagonal, and the
peripheral region B is a region of the liquid crystal display
panel other than the central region A; that is, the peripheral
region B in the embodiment of the present inverntion includes
a part of display region and all non-display region of a liquid
crystal display panel in the prior art;

[0030] heights of the spacers 03 within the central region A
without extending and contracting are set as a first height h1;
[0031] heights of the spacers 03 within the peripheral
region B without extending and contracting are set as second
heights h2; and

[0032] the first height hl is larger than the second heights
h2.

[0033] 1Intheabove liquid crystal display panel provided by
the embodiment of the present invention, compared to the
existing liquid crystal display panel, since the first height hl
of the spacers 03 within the central region A of the liquid
crystal display panel is larger than the second heights h2 of
the spacers 03 within the peripheral region B, a supporting
force provided by the spacers 03 within the central region A of
the liquid crystal display panel is larger than that provided by
the spacers 03 within the peripheral region B after the array
substrate and the opposite substrate are aligned to form a cell,
which can prevent a cell gap of the central region A of the
liquid crystal display panel from decreasing, due to external
forces or gravity, relative to a cell gap of the peripheral region
B of the liquid crystal display panel, allows the entire liquid
crystal display panel a uniform cell gap, and further ensures
uniform brightness of the liquid crystal display panel ina dark
state.

[0034] Itshould be noted that, the schematic diagram of the
structure of the liquid crystal display panel shown in FIG. 2a
is a schematic diagram illustrating a structure of the above
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liquid crystal display panel provided by the embodiment of
the present invention before the array substrate 01 and the
opposite substrate 02 are aligned to form a cell. Here, the
spacers 03 within the central region A of the liquid crystal
display panel and the spacers 03 within the peripheral B are in
a natural state without extending and contracting. At this
point, the first height h1 of the spacers 03 within the central
region A of the liquid crystal display panel is larger than the
second heights h2 of the spacers 03 within the peripheral
region B. After the array substrate 01 and the opposite sub-
strate 02 are aligned to form a cell, the structure of the above
liquid crystal display panel provided by the embodiment of
the present invention is shown as FIG. 2. At this time, the cell
gap between the array substrate 01 and the opposite substrate
02 is uniform, that is, the cell gap in the central region A ofthe
liquid crystal display panel is equal to that in the peripheral
region B.

[0035] Further, in the above liquid crystal display panel
provided by the embodiment of the present invention, the
height of a spacer 03 without extending and contracting is a
height of the spacer 03 from bottom to top of the spacer in a
natural state before the array substrate 01 and the opposite
substrate 02 are aligned to form a cell.

[0036] Specifically, in the above liquid crystal display
panel provided by the embodiment of the present invention, a
color filter may be provided on the opposite substrate 02 to
form a color filter substrate. Apparently, a color filter (COA,
CF on Array) may be provided on the array substrate 01,
which is not limited herein.

[0037] Further, in the above liquid crystal display panel
provided by the embodiment of the present invention, the
spacers 03 may be arranged on the array substrate 01; or the
spacers 03 may be arranged on the opposite substrate 02,
which is not limited herein.

[0038] Preferably, in the above liquid crystal display panel
provided by the embodiment of the present invention, as
shown in FIG. 3, the peripheral region B may be divided into
a plurality of ring-shaped sub-regions R surrounding the cen-
tral region A along a direction from the central region A of the
liquid crystal display panel toward outer edge of periphery of
the liquid crystal display panel, and the spacers 03 within the
same ring-shaped sub-region R have the same second height

[0039] Specifically, in specific implementations, as shown
in FIG. 4a, the central region A may be a circular region which
centers on the center o of the diagonal of the liquid crystal
display panel, and then the peripheral region B may be
divided into a plurality of circular ring-shaped sub-regions R
surrounding the central region A which is circular. Optionally,
as shown in FIG. 45, the central region A may also be an oval
region which centers on the center o of the diagonal of the
liquid crystal display panel, and then the peripheral region B
may be divided into a plurality of oval ring-shaped sub-
regions R surrounding the central region A which is oval.
Optionally, as shown in FIG. 4c¢, the central region A may be
a region which centers on the center o of the diagonal of the
liquid crystal display panel and has a shape similar to the
shape of a surface of the liquid crystal display panel. For
example, the surface of the liquid crystal display panel typi-
cally has a rectangular shape, and in this case, the central
region A may be a rectangular region which centers on the
center o ofthe diagonal of the liquid crystal display panel, and
the peripheral region B may be divided into a plurality of
rectangular ring-shaped sub-regions R surrounding the cen-
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tral region A which is rectangular. Of course, in specific
implementations, specific shapes of the central regions and
the respective ring-shaped sub-regions may be other shapes
that can implement the technical solutions of the present
invention, which is not limited herein.

[0040] Preferably, for ease of implementation, in the above
liquid crystal display panel provided by the embodiment of
the present invention, as shown in FIG. 3, the second heights
h2 of the spacers 03 within the respective ring-shaped sub-
regions R decrease gradually along the direction from the
central region A of the liquid crystal display panel toward the
outer edge of the periphery of the liquid crystal display panel.
That is, the farther a ring-shaped sub-region R is away from
the central region A, the smaller the second height h2 of the
spacers 03 within the ring-shaped sub-region R is.

[0041] Preferably, in the above liquid crystal display panel
provided by the embodiment of the present invention, a height
difference between the second heights h2 of the spacers 03
respectively within any two adjacent ring-shaped sub-regions
R is in a range of 2% to 3%; and there is also a height
difference of 2% to 3% between the first height hl of the
spacers 03 within the central region A and the second height
h2 of the spacers 03 within the ring-shaped sub-region R
immediately adjacent to the central region A.

[0042] Preferably, in the above liquid crystal display panel
provided by the embodiment of the present invention, there is
a height difference of 10% between the first height hl of the
spacers 03 within the central region A and the second height
h2 of the spacers 03 within the ring-shaped sub-region R
farthest from the central region A.

[0043] Specifically, taking an ADS mode liquid crystal dis-
play panel as an example, in a normal state of the liquid
crystal display panel, the cell gap between the array substrate
and the opposite substrate is generally in a range of 2.6 um to
6.0 um. When arranging the spacers in the respective regions,
itis preferable that a height difference between the first height
of the spacers within the central region and the second height
of the spacers within the ring-shaped sub-region immediately
adjacent to the outer edge of the liquid crystal display panel is
controlled to be approximately in a range 0f 0.4 pm to 0.7 pm;
itis preferable that a difference between the second heights of
the spacers respectively within two adjacent ring-shaped sub-
regions is controlled to be in a range of 0.05 um to 0.14 pm;
and itis preferable that a difference between the first height of
the spacers within the central region and the second height of
the spacers within the ring-shaped sub-region immediately
adjacent to the central region is controlled to be in a range of
0.05 pm to 0.14 pm.

[0044] Preferably, for ease of implementation, in the above
liquid crystal display panel provided by the embodiment of
the present invention, widths of all of the ring-shaped sub-
regions R are the same. Of course, in specific implementa-
tions, the widths of the ring-shaped sub-regions R may be
different, for example, the widths of the respective ring-
shaped sub-regions R may increase or decrease gradually
along the direction from the central region of the liquid crystal
display panel toward the outer edge of the periphery of the
liquid crystal display panel, which is not limited herein.
[0045] In specific implementations, a halftone or gray-tone
mask may be adopted to prepare the spacers in the above
liquid crystal display panel provided by the embodiment of
the present invention. In the process of preparation, lighttight
regions in the mask correspond to the spacers to be formed in
the central region A, partially-photic regions correspond to
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the spacers to be formed in the peripheral region B, and
completely-photic regions correspond to other regions than
all of the spacers. Further, it is preferable that transmittance of
the partially-photic regions in the mask is generally con-
trolled to be in a range of 20% to 50%.

[0046] Based on the same inventive concept, an embodi-
ment of the present invention provides a display device, com-
prising the above-described liquid crystal display panel pro-
vided by the embodiment of the present invention. The
display device may be any product or component with a
display function, such as a mobile phone, a tablet computer, a
television, a display, a notebook computer, a digital photo
frame, a navigator or the like. The implementation of the
display device may refer to the above embodiment of the
liquid crystal display panel, and is not elaborated herein.
[0047] Theembodiment of the present invention provides a
liquid crystal display panel comprising an array substrate and
an opposite substrate arranged opposite to each other, and
spacers provided between the array substrate and the opposite
substrate; the liquid crystal display panel includes a central
region and a peripheral region; the central region includes a
center of a diagonal of the liquid crystal display panel and a
region around the center of the diagonal, and the peripheral
region is a region of the liquid crystal display panel other than
the central region; heights of the spacers within the central
region without extending and contracting are set as a first
height; heights of the spacers within the peripheral region
without extending and contracting are set as second heights;
and the first height is larger than the second heights. Com-
pared to the existing liquid crystal display panel, since the
first height of the spacers within the central region of the
liquid crystal display panel is larger than the second heights of
the spacers within the peripheral region, a supporting force
provided by the spacers within the central region of the liquid
crystal display panel is larger than that provided by the spac-
ers within the peripheral region after the array substrate and
the opposite substrate are aligned to form a cell, which can
prevent a cell gap of the central region of the liquid crystal
display panel from decreasing, due to external forces or grav-
ity, relative to a cell gap of the peripheral region of the liquid
crystal display panel, allows the entire liquid crystal display
panel a uniform cell gap, and further ensures uniform bright-
ness of the liquid crystal display panel in a dark state.
[0048] Apparently, for those skilled in the art, various
modifications and variations may be made without departing
from the spirit and scope of the present invention. Thus, if
these modifications and variations fall within the scope of
claims of the present invention and equivalents thereof, the
present invention intends to cover these modifications and
variations.

1-11. (canceled)

12. A liquid crystal display panel, comprising an array
substrate and an opposite substrate arranged opposite to each
other, and spacers provided between the array substrate and
the opposite substrate, wherein:

the liquid crystal display panel is divided into a central

region and a peripheral region; the central region
includes a center of a diagonal of the liquid crystal
display panel and a region around the center of the
diagonal, and the peripheral region is a region of the
liquid crystal display panel other than the central region;
heights of the spacers within the central region without
extending and contracting are set as a first height;
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heights of the spacers within the peripheral region without
extending and contracting are set as second heights; and
the first height is larger than the second heights.

13. The liquid crystal display panel according to claim 12,
wherein, the peripheral region is divided into a plurality of
ring-shaped sub-regions surrounding the central region along
adirection from the central region of the liquid crystal display
panel toward outer edge of periphery of the liquid crystal
display panel, and the spacers within the same ring-shaped
sub-region have the same second height.

14. The liquid crystal display panel according to claim 13,
wherein, the second heights of the spacers within the respec-
tive ring-shaped sub-regions decrease gradually along the
direction from the central region of the liquid crystal display
panel toward the outer edge of the periphery of the liquid
crystal display panel.

15. The liquid crystal display panel according to claim 14,
wherein, a height difference between the second heights of
the spacers respectively within two adjacent ring-shaped sub-
regions is in a range of 2% to 3%; and

a height difference between the first height of the spacers

within the central region and the second height of the
spacers within a ring-shaped sub-region immediately
adjacent to the central region is in a range of 2% to 3%.

16. The liquid crystal display panel according to claim 14,
wherein, a height difference between the first height of the
spacers within the central region and the second height of the
spacers within a ring-shaped sub-region farthest from the
central region is 10%.

17. The liquid crystal display panel according to claim 13,
wherein, widths of all of the ring-shaped sub-regions are the
same.

18. The liquid crystal display panel according to claim 13,
wherein, widths of the respective ring-shaped sub-regions
increase gradually along the direction from the central region
of the liquid crystal display panel toward the outer edge of the
periphery of the liquid crystal display panel.

19. The liquid crystal display panel according to claim 13,
wherein, widths of the respective ring-shaped sub-regions
decrease gradually along the direction from the central region
of the liquid crystal display panel toward the outer edge of the
periphery of the liquid crystal display panel.

20. The liquid crystal display panel according to claim 12,
wherein, the spacers are arranged on the array substrate; or,
the spacers are arranged on the opposite substrate.

21. The liquid crystal display panel according to claim 13,
wherein, the spacers are arranged on the array substrate; or,
the spacers are arranged on the opposite substrate.

22. The liquid crystal display panel according to claim 14,
wherein, the spacers are arranged on the array substrate; or,
the spacers are arranged on the opposite substrate.

23. The liquid crystal display panel according to claim 12,
wherein, the central region is a region which centers on the
center of the diagonal of the liquid crystal display panel and
has a shape similar to the shape of the liquid crystal display
panel, and the peripheral region is divided into a plurality of
ring-shaped sub-regions surrounding the central region.
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24. The liquid crystal display panel according to claim 13,
wherein, the central region is a region which centers on the
center of the diagonal of the liquid crystal display panel and
has a shape similar to the shape of the liquid crystal display
panel, and the peripheral region is divided into a plurality of
ring-shaped sub-regions surrounding the central region.

25. The liquid crystal display panel according to claim 14,
wherein, the central region is a region which centers on the
center of the diagonal of the liquid crystal display panel and
has a shape similar to the shape of the liquid crystal display
panel, and the peripheral region is divided into a plurality of
ring-shaped sub-regions surrounding the central region.

26. The liquid crystal display panel according to claim 17,
wherein, the central region is a region which centers on the
center of the diagonal of the liquid crystal display panel and
has a shape similar to the shape of the liquid crystal display
panel, and the peripheral region is divided into a plurality of
ring-shaped sub-regions surrounding the central region.

27. A display device, comprising a liquid crystal display
panel, the liquid display panel comprising an array substrate
and an opposite substrate arranged opposite to each other, and
spacers provided between the array substrate and the opposite
substrate, wherein:

the liquid crystal display panel is divided into a central

region and a peripheral region; the central region
includes a center of a diagonal of the liquid crystal
display panel and a region around the center of the
diagonal, and the peripheral region is a region of the
liquid crystal display panel other than the central region;
heights of the spacers within the central region without
extending and contracting are set as a first height;
heights of the spacers within the peripheral region without
extending and contracting are set as second heights; and
the first height is larger than the second heights.

28. The display device according to claim 27, wherein, the
peripheral region is divided into a plurality of ring-shaped
sub-regions surrounding the central region along a direction
from the central region of the liquid crystal display panel
toward outer edge of periphery of the liquid crystal display
panel, and the spacers within the same ring-shaped sub-re-
gion have the same second height.

29. The display device according to claim 28, wherein, the
second heights of the spacers within the respective ring-
shaped sub-regions decrease gradually along the direction
from the central region of the liquid crystal display panel
toward the outer edge of the periphery of the liquid crystal
display panel.

30. The display device according to claim 27, wherein, the
spacers are arranged on the array substrate; or, the spacers are
arranged on the opposite substrate.

31. The display device according to claim 27, wherein, the
central region is a region which centers on the center of the
diagonal of the liquid crystal display panel and has a shape
similar to the shape of the liquid crystal display panel, and the
peripheral region is divided into a plurality of ring-shaped
sub-regions surrounding the central region.
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