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ARRAY SUBSTRATE AND LIQUID CRYSTAL
DISPLAY APPARATUS

TECHNICAL FIELD

[0001] Embodiments of the present disclosure relate to an
array substrate and a liquid crystal display apparatus.

BACKGROUND

[0002] As shown in FIG. 1, a liquid crystal display appa-
ratus, e.g., an IPS (In Plane Switch) type liquid crystal
display apparatus, includes a display panel 10 and a back-
light source 20. The backlight sources 20 can be a light
emitting source which is located on a side of the display
panel 10 and includes a plurality of LEDs (Light Emitting
Diodes). Multiple identical pixels are included along a light
emitting direction 101 of the backlight source 20 on the
array substrate.

[0003] The LEDs emit light and generate heat. A higher
temperature in the LEDs may lead to more heat radiated
from the LEDs. The longer the backlight source is turned on,
the higher the local temperature is. A gradient temperature
variation from high temperature to low temperature may be
formed in the display panel from the side of LEDs to an
opposite side along the light emitting direction 101. Thus,
inconsistency in light efficiency of liquid crystal may occur
in different positions from the side close to LEDs to the
opposite side, because characteristics such as a refractive
index and a dielectric constant of liquid crystal material may
be affected by the temperature. For example, as shown in
FIG. 2, as the temperature varies from 207 to 501, the light
efficiency of the liquid crystal is decreased from 100% to
94.4% under the same driving voltage, causing non-uniform
grayscale in different positions of the display panel from a
side close to the backlight source to a side far from the
backlight source.

SUMMARY

[0004] At least one embodiment of the disclosure provides
an array substrate, which includes: a substrate and a first
electrode formed on the substrate. The array substrate
includes a first side and a second side that is opposite to the
first side. The first electrode includes multiple pixels and
each pixel includes multiple slits. A slit width of at least one
slit that is close to the second side is greater than a slit width
of a first slit that is close to the first side. An inter-slit
distance between the at least one slit close to the second side
and another slit that is adjacent to the at least one slit is
greater than an inter-slit distance between the first slit close
to the first side and another slit that is adjacent to the first slit.
[0005] Embodiments of the disclosure further provide a
liquid crystal display apparatus, which includes a backlight
source and the array substrate described above. The back-
light source is arranged at a position close to the first side of
the array substrate.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] In order to clearly illustrate the technical solution
of the embodiments of the disclosure or the technical
solution in prior art, the drawings of the embodiments or the
drawings that is need when the prior art is described, will be
briefly described in the following; it is obvious that the
described drawings are only related to some embodiments of
the disclosure and thus are not limitative of the disclosure.
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[0007] FIG. 1 is a schematic diagram of an example
display panel;
[0008] FIG. 2 is a graph that illustrates light efficiencies of

liquid crystal under different temperatures;

[0009] FIG. 3 is a schematic diagram of a pixel provided
in an embodiment of the disclosure;

[0010] FIG. 4 is a schematic diagram of an array substrate
provided in an embodiment of the disclosure;

[0011] FIG. 5 is a graph depicting curves that illustrate
relationships between voltages and transmissivity for differ-
ent electrode cycles provided in an embodiment of the
disclosure;

[0012] FIG. 6 is a graph depicting curves that illustrate
relationships between electrode cycles and transmissivity
for different voltages provided in an embodiment of the
disclosure;

[0013] FIG. 7 is a schematic diagram of another array
substrate provided in an embodiment of the disclosure;
[0014] FIG. 8 is a schematic diagram of a display appa-
ratus provided in an embodiment of the disclosure;

[0015] FIG. 9 is a schematic diagram of another display
apparatus provided in an embodiment of the disclosure;
[0016] FIG. 10a is a schematic diagram of an array
substrate which includes a second electrode formed on a
substrate; and

[0017] FIG. 105 s a schematic diagram of a sectional view
at A-A' of FIG. 10a.

NUMERICAL REFERENCES IN THE
DRAWINGS

[0018] 1: first electrode; 2: second electrode; 3: substrate;
4: insulation layer, 5: slit; 10: display panel; 11: first pixel;
12: second pixel; 13: third pixel; 20: backlight source; 21:
first side; and 22: second side.

DETAILED DESCRIPTION

[0019] The technical solutions of the embodiments of the
disclosure will be described in a clearly and fully under-
standable way in connection with the drawings related to the
embodiments of the disclosure. Apparently, the described
embodiments are just a part but not all of the embodiments
of the disclosure. Based on the described embodiments
herein, those skilled in the art can obtain other embodiment
(s), without any inventive work, which should be within the
scope of the disclosure.

[0020] Embodiments of the disclosure provide an array
substrate, which includes: a substrate and a first electrode
formed on the substrate. The array substrate includes a first
side and a second side that is opposite to the first side. The
first electrode includes multiple pixels and each pixel is
configured to include multiple slits. A first slit width of at
least one slit close to the second side and a first inter-slit
distance between the at least one slit close to the second side
and another slit adjacent to the at least one slit close to the
second side are larger than a second slit width of a slit close
to the first side and a second inter-slit distance between the
slit close to the first side and another slit adjacent to the slit
close to the first side, respectively.

[0021] It should be noted that, a slit width of at least one
slit close to the second side and an inter-slit distance
between the at least one slit close to the second side and
another slit adjacent to the at least one slit close to the second
side are larger than a slit width of a slit close to the first side



US 2016/0306223 A1

and an inter-slit distance between the slit close to the first
side and another slit adjacent to the slit close to the first side,
respectively. In other words, the slit width of the at least one
slit that is close to the second side is greater than the slit
width of the slit that is close to the first side, and the inter-slit
distance between the at least one slit close to the second side
and another slit that is adjacent to the at least one slit is
greater than an inter-slit distance between the slit close to the
first side and another slit that is adjacent to the slit close to
the first side.

[0022] It should be noted that, the slit close to the first side
and the slit close to the second side can be located in a same
pixel, and can also be located in different pixels. FIG. 3
illustrates slits located in a same pixel. For example, as
shown in FIG. 3, a direction 101 extends from a first side 21
to a second side 22, and multiple slits 5 are disposed in the
same pixel. A slit width S, of at least one slit close to the
second side 22 and an inter-slit distance D, between the at
least one slit close to the second side 22 and another slit
adjacent to the at least one slit close to the second side 22 are
larger than a slit width S, of a slit close to the first side 21
and an inter-slit distance D, between the slit close to the
first side 21 and another slit adjacent to the slit close to the
first side 21, respectively. That is, as shown in FIG. 3,
8,,>8;; and D,>D .

[0023] It should be noted that, as shown in FIG. 3,
multiple slits 5 are configured in the pixel. A slit width of a
slit can be equal to the width slit S12 as shown in FIG. 3 and
an inter-slit distance between the slit and another slit adja-
cent to the slit can be equal to the distance D, as shown in
FIG. 3. For a slit located in the middle of the pixel that has
two corresponding inter-slit distances on two sides of the
slit, a slit width of the slit located in the middle of the pixel
and an inter-slit distance between the slit and another slit
adjacent to the slit can be the slit width of the slit and an
inter-slit distance between the slit and another adjacent slit
on any of the two sides, respectively. Embodiments of the
disclosure are described in details by using the slit width S,
and the inter-slit distance D, as examples. In addition, the
array substrate includes a first side and a second side, where
the first side and the second side are opposite to each other.
For example, the first side and the second side can be the first
side 21 and the second side 22 shown in FIG. 4; alterna-
tively, the first side and the second side can be the first side
21 and the second side 22 shown in FIG. 7.

[0024] It should be noted that as shown in FIG. 8, the first
side can be understood as a side which is close to the
backlight source 20, and the second side can be understood
as a side which is away from the backlight source 20.
[0025] Simulation results which are obtained with soft-
ware simulation tests by inventors of the application are
shown in FIGS. 5 and 6. FIG. 5 is a graph depicting curves
of transmissivity versus various voltages under different
electrode cycles P (P=S+D, that is, an electrode cycle is
equal to the sum of a slit width of a slit and an inter-slit
distance between the slit and another slit adjacent to the slit),
where P1 is 8 um, P2 is 10 um, P3 is 12 pm, P4 is 14 pm,
P5 is 16 um, P6 is 18 pm, P7 is 20 um, P8 is 22 um, and P9
is 24 pm. It can be seen from FIG. 5 that in a certain voltage
range, the longer the electrode cycle is, the smaller the
transmissivity is. For each different electrode cycle, the
corresponding transmissivity achieves its maximal value
when the voltage is a corresponding voltage Vtop. The
horizontal coordinate of FIG. 6 represents the electrode

Oct. 20, 2016

cycle, and the vertical coordinate of FIG. 6 represents a
transmissivity percentage relative to a maximal transmissiv-
ity from a curve when P1 is 8 um in FIG. 5. The curves in
FIG. 6 are respective transmissivity curves that vary accord-
ing to changes in the electrode cycle, where the transmis-
sivity curves are respectively related to a voltage V1 (that is,
Vtop) that corresponds to a maximal transmissivity and a
voltage V2 (which is the voltage value corresponding to the
maximal transmissivity in the scenario when P1 is 8 um as
shown in FIG. 5). It can be seen from FIG. 6 that the larger
the electrode cycle is, the smaller the transmissivity is.

[0026] It should be noted that an electrode cycle is equal
to the sum of a slit width of a slit and an inter-slit distance
between the slit and another slit adjacent to the slit, and the
phrase “the larger the electrode cycle is” mentioned above
also refers to both of the slit width of the slit and the inter-slit
distance between the slit and the other slit adjacent to the slit
are larger. For example, if P2 is larger than P1, a slit width
of a first slit in a first pixel corresponding to P1 and an
inter-slit distance that is between the first slit and another slit
adjacent to the first slit are respectively larger than a slit
width of a second slit in a second pixel corresponding to P2
and an inter-slit distance that is between the second slit and
another slit adjacent to the second slit.

[0027] Therefore, according to embodiments of the dis-
closure, a slit width of at least one slit close to the second
side and an inter-slit distance between the at least one slit
close to the second side and another slit adjacent to the at
least one slit close to the second side are respectively larger
than a slit width of a slit close to the first side and an inter-slit
distance between the slit close to the first side and another
slit adjacent to the slit close to the first side. That is, when
a backlight source is disposed on the first side, a slit width
of a slit close to a first area on the first side that has a high
temperature and an-inter distance between the slit close to
the first area and another slit adjacent to the slit close to the
first area are small, while a slit width of a slit close to a
second area on the second side that has a low temperature
and an inter-slit distance between the slit close to the second
area and another slit adjacent to the slit close to the second
area are large. And, a larger slit width of the slit and a larger
inter-slit distance between the slit and anther slit adjacent to
the slit may lead to a smaller transmissivity. As a result, a
problem that includes a gradient increase in difference of the
liquid crystal light efficiencies caused by a gradient decrease
of temperature from the first side to the second side of the
backlight source is compensated, and therefore uniformity
of image grayscale in the display apparatus is improved.

[0028] For example, for multiple pixels, a ratio of a slit
width of each slit and an inter-slit distance between each slit
and another slit adjacent to the respective slit is a constant.
In other words, a slit width of a first slit close to the second
side is greater than a slit width of a second slit close to the
first side, and an inter-slit distance that is between the first
slit close to the second side and another slit adjacent to the
first slit is greater than an inter-slit distance that is between
the second slit close to the first side and another slit adjacent
to the second slit; however, a ratio of the slit width of the first
slit close to the second side and the inter-slit distance
between the first slit close to the second side and the other
slit adjacent to the first slit is equal to a ratio of the slit width
of the second slit close to the first side and the inter-slit
distance between the second slit close to the first side and the
other slit adjacent to the second slit. As shown in FIG. 3,
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S12>S11 and D12>D11 on the array substrate, but S12:
D12=511:D11. In other examples, for each pixel on the array
substrate, ratios of slit widths and inter-slit distances can be
determined based on various factors such as different display
requirements. The ratios can be any ratios that meet the
display requirements, and no restriction is placed by
embodiments of the disclosure.

[0029] For example, as shown in FIG. 4, multiple pixels
are arranged in multiple rows from the first side 21 to the
second side 22. FIG. 4 illustrates a first row and an n” row
by way of examples, and other rows from the first row to the
n” row can be illustrated with reference to the first row and
the n” row. A plurality of pixels forms multiple rows with
each row including multiple pixels. The arrangement with
pixels being formed in multiple rows can facilitate formation
of pixels on the array substrate.

[0030] For example, assume that a resolution of a display
panel is 800*600 (i.e. the array substrate includes 800*600
pixels). Generally, pixels in the array substrate are arranged
in an array. Thus, 600 rows of pixels are included from the
first side to the second side on the array substrate and 800
pixels are included in each row of pixels. Alternatively, 800
rows of pixels are included from the first side to the second
side on the array substrate and 600 pixels are included in
each row of pixels.

[0031] For example, pixels located in a same row corre-
spond to at least three different colors. As shown in FIG. 4,
pixels located in the same row correspond to three different
colors that include red (R), green (G) and blue (B). In some
examples, pixels located in the same row can also corre-
spond to four different colors that include red (R), green (G),
blue (B) and white (W), or red (R), green (G), blue (B) and
vellow (Y). By way of examples, embodiments of the
disclosure and the accompanying drawings are described in
terms of pixels located in the same row that correspond to
three different colors including red (R). green (G) and blue
(B). For example, as shown in FIG. 4, a first pixel 11
corresponds to red (R), a second pixel 12 corresponds to
green (G), and a third pixel 13 correspond to blue (B).

[0032] Alternatively, pixels located in the same row can
correspond to a same color. As shown in FIG. 7, all the
pixels located in a first row correspond to red (R), all the
pixels located in a second row correspond to green (G), and
all the pixels located in a third row correspond to blue (B).

[0033] For example, for each pixel located in the same
row, slit widths of slits in the corresponding pixel are
increased sequentially from the first side to the second side,
and inter-slit distances between the slits of the correspond-
ing pixel and other slits which are respectively adjacent to
the slits of the corresponding pixel are increased sequen-
tially from the first side to the second side. In other words,
the array substrate includes multiple rows of pixels from the
first side to the second side; the slit widths of the slits in each
of the pixels located in the same row are increased gradually
from the first side to the second side; and the inter-slit
distances between the slits in each of the pixels located in the
same row and other slits which are respectively adjacent to
the slits in each of the pixels located in the same row are
increased gradually from the first side to the second side. As
a result, for each pixel located in the same row, a problem
which includes a gradient increase in differences of the
liquid crystal light efficiencies caused by a gradient decrease
of temperature from the first side to the second side due to
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a position of the backlight source is compensated. Therefore,
uniformity of image grayscale in the display apparatus is
improved.

[0034] For example, for each pixel located in the same
row, the slit widths of the slits of the corresponding pixel are
equal, and the inter-slit distances between the slits of the
corresponding pixel and other slits which are respectively
adjacent to the slits of the corresponding pixels are equal.
Meanwhile, slit widths of first slits in one row of pixels close
to the second side are greater than slit widths of second slits
in one row of pixels close to the first side, and inter-slit
distances between the first slits close to the second side and
the other slits that are respectively adjacent to the first slits
are greater than inter-slit distances between the second slits
close to the first side and the other slits that are respectively
adjacent to the second slits.

[0035] Inother words, for pixels located in a same row, the
slit widths of the slits in each pixel are equal, and the
inter-slit distances in each pixel are also equal. As shown in
FIG. 4, slit widths of all the slits in the pixels located in the
first row are D, and inter-slit distances in the pixels located
in the first row are S, ; slit widths of all the slits in the pixels
located in the n™ row are D,,, and inter-slit distances of the
pixels in the n” row are S,. From the first side to the second
side, the slit width of the slits in at least one row of pixels
close to the second side is greater than a slit width of slits in
one row of pixels close to the first side, and an inter-slit
distance between the slits of the at least one row of pixels
close to the second side and the other slits that are respec-
tively adjacent to the slits of the at least one row of pixels
close to the second side is larger than an inter-slit distance
between the slits in the one row of pixels close to the first
side and the other slits that are respectively adjacent to the
slits close to the first side. As shown in FIG. 4, the slit width
of the slits in the n™ row is larger than the slit width of the
slits in the first row, ie. S >S; the inter-slit distance
between slits in the n™ row is larger than the inter-slit
distance between slits in the firstrow, i.e. D,>D,. As a result,
at least for one row of pixels on the array substrate, a
problem which includes a gradient increase in differences of
the liquid crystal light efficiencies caused by a gradient
decrease of temperature from the first side to the second side
due to a position of the backlight source is compensated.
Therefore, uniformity of image grayscale in the display
apparatus is improved.

[0036] Forexample, slit widths of slits in pixels located in
a same row are equal, and inter-slit distances between the
slits and other slits which are respectively adjacent to the
slits are equal. However, slit widths of slits in respective
rows of pixels from the first side to the second side are
increased sequentially from the first side to the second side,
and respective inter-slit distances between the slits in the
respective rows of pixels and other slits which are respec-
tively adjacent to the slits in the respective rows of pixels are
increased sequentially from the first side to the second side.
As shown in FIG. 4, the slit widths are sequentially
increased from the first row of pixels to the n™ row of pixels,
te. S§;<8,<...<S <8 ; and the inter-slit distances are
increased sequentially from the first row of pixels to the n
row of pixels, i.e. D;<D,<...<D,_<D,. As a result, for
each row of pixels on the array substrate, a problem which
includes a gradient increase in differences of the liquid
crystal light efficiencies caused by a gradient decrease of
temperature from the first side to the second side due to a
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position of the backlight source is compensated. Therefore,
uniformity of image grayscale in the display apparatus is
improved.

[0037] For example, as shown in FIG. 7, at least two rows
of pixels are formed as a group. For pixels located in a same
group: slit widths of slits in each pixel are equal; and
inter-slit distances between the slits of each pixel and other
slits which are respectively adjacent to the slits are equal.
Slit widths of first slits associated with pixels located in a
first group that is close to the second side are greater than slit
widths of second slits associated with pixels located in a
second group that is close to the first side; and inter-slit
distances between the first slits in the first group close to the
second side and other slits that are respectively adjacent to
the first slits are greater than inter-slit distances between the
second slits in the second group close to the first side and
other slits that are respectively adjacent to the second slits.
In FIG. 7, 3 rows of pixels are formed as a group. Of course,
it is possible that one row of pixels is formed as a group or
more rows of pixels are formed as a group. Slit widths of
slits in respective pixels located in the same group are equal,
and inter-slit distances in the respective pixels located in the
same group are also equal. As shown in FIG. 7, with an
example of the first group, the first group includes a first row,
a second row and a third row. Slit widths in the first row of
pixels are D, , and inter-slit distances in the first row of pixels
are S; slit widths in the second row of pixels are D, (not
shown in FIG. 7), and inter-slit distances in the second row
of pixels are S, (not shown in FIG. 7); slit widths in the third
row of pixels are Dy (not shown in FIG. 7), and inter-slit
distances in the third row of pixels are S; (not shown in FIG.
7). The slit widths of the slits in respective pixels located in
the same group are equal, and the inter-slit distances
between the slits of the respective pixels and other slits
which are respectively adjacent to the slits of the respective
pixels are equal, i.e. D,=D,=D,, S,=S,=S,. The k" group of
pixels includes the (n-2)" row, the (n-1)" row and the n™
row, and then D, ,=D, ,=D,. S, ,=S _,=S,. From the first
side to the second side, slit widths of slits in at least one
group of pixels close to the second side are greater than slit
widths of slits in one group of pixels close to the first side,
and inter-slit distances between the slits of the at least one
group of pixels close to the second side and other slits
adjacent to the slits of the at least one group of pixels are
greater than inter-slit distances between the slits in the one
group of pixels close to the first side and other slits adjacent
to the slits of the one group of pixels close to the first side.
As shown in FIG. 7, the slit widths of the slits in the k*
group of pixels are larger than the slit widths of the slits in
the first group of pixels, i.e. S,_,=S,_,=S,>S,=S,=S,; and
the inter-slit distances in the k” group of pixels are larger
than the inter-slit distances in the first group of pixels, i.e.
D, =D, _=D,>D,=D,=D;. As a result, for at least one
group of pixels on the array substrate, a problem which
includes a gradient increase in differences of the liquid
crystal light efliciencies caused by a gradient decrease of
temperature from the first side to the second side due to a
position of the backlight source is compensated. Therefore,
uniformity of image grayscale in the display apparatus is
improved.

[0038] For example, pixels located in the same row cor-
respond to a same single color, and multiple rows of pixels
corresponding to different colors are formed as a group. As
shown in FIG. 7, all the pixels located in the first row
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correspond to red (R), all the pixels located in a second row
correspond to Green (G), and all the pixels located in a third
row correspond to blue (B), and thus the first row of pixels,
the second row of pixels and the third row of pixels are
formed as a group. Alternatively, pixels located in the same
group may correspond to the same color. For example, the
first row, the second row and the third row are formed as a
group, and all the pixels in the first row, the second row and
the third row may correspond to red. Alternatively, each row
of pixels located in the same group may correspond to
different colors. As shown in FIG. 4, each row may corre-
spond to three colors that include red (R), green (G) and blue
(B), and the first row, the second row and the third row may
form a group.

[0039] Forexample, at least two rows of pixels are formed
as a group. For pixels located in a same group: slits of each
pixel located in the same group have equal slit widths; and
inter-slit distances between the slits of each pixel and other
slits which are respectively adjacent to the slits are equal.
However, slit widths of slits associated with pixels that are
located in respective same groups from the first side to the
second side are increased gradually from the first side to the
second side; and inter-slit distances between the slits asso-
ciated with the pixels that are located in the respective same
groups and other slits which are respectively adjacent to the
slits are increased gradually from the first side to the second
side. As shown in FIG. 7, three rows of pixels are formed as
a group. Slit widths and inter-slit distances from the first
group to the k group are represented in an alphabetical order,
respectively. Assume a slit width of an a group of pixels is
S, and an inter-slit distance of the a group of pixels is D, then
S;=5,=S;=S,, D,=D,=D;=D,. If the slit width of the k
group of pixels is S, and the inter-slit distance of the k group
of pixels is D, then S, _,=S, ,=S,=S,, D,_,=D,_,=D =D,.
From the first side to the second side, the slit widths of the
slits in respective groups of pixels are sequentially
increased, and the inter-slit distances between the slits in the
respective groups of pixels and other slits which are respec-
tively adjacent to the slits are sequentially increased, i.e.
S.<8,<... <8< and D<D,<. .. <D;<D;. As a result, for
each group of pixels on the array substrate, a problem which
includes a gradient increase in differences of the liquid
crystal light efficiencies caused by a gradient decrease of
temperature from the first side to the second side due to the
backlight source is compensated. Therefore, uniformity of
image grayscale in the display apparatus is improved.
[0040] For example, as shown in FIG. 10a, the array
substrate further includes a second electrode 2 formed on a
substrate 3, and an insulation layer 4 can be disposed
between a first electrode 1 and the second electrode 2. The
second electrode 2 includes a plurality of pixel regions
which have a one-to-one correspondence with pixels in the
first electrode 1. Each pixel region is configured to include
multiple slits. Slit widths of slits in a particular pixel region
of the second electrode 2 correspond to slit widths of slits in
a pixel of the first electrode that corresponds to the particular
pixel region, and inter-slit distances between the slits in the
particular pixel region and other slits that are respectively
adjacent to the slits in the particular pixel region correspond
to inter-slit distances between the slits in the corresponding
pixel of the first electrode and other slits that are respectively
adjacent to the slits of the corresponding pixel.

[0041] It should be noted that the liquid crystal display
apparatus includes the first electrode 1 and the second
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electrode 2, and when voltages are loaded to the first
electrode 1 and the second electrode 2 concurrently, the first
electrode 1 and the second electrode 2 form an electrical
field to drive the liquid crystal. If the second electrode 2 is
configured to include multiple slits in each pixel region that
corresponds to a respective pixel (e.g., the first electrode 1
and the second electrode 2 are both configured with multiple
slits), the first electrode 1 and the second electrode 2 form
an electrical field at the slits. For example, the second
electrode 2 includes a plurality of pixel regions which
correspond to the pixels of the first electrode 1 one by one,
and each pixel region is configured to include multiple slits.
It should be appreciated that the second electrode 2 can be
a planar electrode as shown in FIG. 10b. The second
electrode 2 can also include a plurality of second sub-
electrodes which correspond to the pixels one by one, and
each second sub-electrode may be referred to as a pixel
region.

[0042] For example, the second electrode 2 includes a
plurality of pixel regions that have a one-to-one correspon-
dence with the pixels of the first electrode 1. Each pixel
region is provided with multiple slits. Slit widths of the slits
in the pixel region and inter-slit distances in the pixel region
correspond to the slit widths of slits in a pixel corresponding
to the pixel region and inter-slits distances in the corre-
sponding pixel, respectively. Thus, the second electrode 2
configures its slit widths and its inter-slit distances to cor-
respond to those of the first electrode 1 to compensate a
problem which includes a gradient increase in differences of
the liquid crystal light efficiencies caused by a gradient
decrease of temperature from the first side to the second side
due to the backlight source. Therefore, uniformity of image
grayscale in the display apparatus is improved.

[0043] For example, slit widths of slits in a pixel region
correspond to slit widths of slits of a pixel that corresponds
to the pixel region, and inter-slit distances between slits of
the pixel region and other slits adjacent to the slits of the
pixel region correspond to inter-slit distances between the
slits of the corresponding pixel and other slits adjacent to the
slits of the corresponding pixel. For example, slits of the
pixel region in the second electrode (including the slit
widths and the inter-slit distances) are configured to match
slits of the pixel that corresponds to the pixel region. It can
be understand that, if: (1) slit widths of slits of a first pixel
that is in the first electrode and close to the second side are
larger than slit widths of slits of a second pixel that is in the
first electrode and close to the first side, and (2) inter-slit
distances between the slits of the first pixel and other slits
adjacent to the slits of the first pixel are larger than inter-slit
distances between the slits of the second pixel and other slits
adjacent to the slits of the second pixel, then: (1) slit widths
of slits of a first pixel region in the second electrode that
corresponds to the first pixel of the first electrode and is
close to the second side are larger than slit widths of slits of
a second pixel region of the second electrode that corre-
sponds to the second pixel of the first electrode and is close
to the first side, and (2) inter-slit distances between the slits
of the first pixel region and other slits adjacent to the slits of
the first pixel region are larger than inter-slit distances
between the slits of the second pixel region and other slits
adjacent to the slits of the second pixel region. It should be
noted that, a corresponding relationship exists between slits
of the first electrode and slits of the second electrode, and the
corresponding relationship is identical to a normal corre-
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sponding relationship. For example, a feasible correspond-
ing relationship may include that projections of slits of the
first electrode on a surface of the second electrode do not
overlap with areas where slits of the second electrode are
disposed.

[0044] Tt should be noted that the array substrate includes
the first electrode and the second electrode. The first elec-
trode can be arranged above the second electrode, or the first
electrode can be arranged below the second electrode. The
expression of “above” and “below” in embodiments of the
disclosure can be interpreted according to the sequence in a
manufacture process of the array substrate. For example, an
“above” pattern refers to a pattern that is formed later, and
a “below” pattern refers to a pattern that is formed earlier. A
pixel electrode is located above a common electrode, which
indicates that the common electrode is formed on the
substrate first, and later the pixel electrode is formed on the
substrate.

[0045] An embodiment of the disclosure further provides
a display apparatus, which includes a backlight source and
any of the array substrates provided in embodiments of the
disclosure. As shown in FIGS. 8 and 9, for example, the
display apparatus shown in FIG. 8 includes the array sub-
strate shown in FIG. 4, and the display apparatus shown in
FIG. 9 includes the array substrate shown in FIG. 7. The
backlight source 20 is located in a position close to the first
side 21 of the array substrate. A slit width of at least one slit
that is close to the second side is greater than a slit width of
a first slit that is close to the first side, and an inter-slit
distance between the at least one slit close to the second side
and another slit that is adjacent to the at least one slit is
greater than an inter-slit distance between the first slit close
to the first side and another slit that is adjacent to the first slit.
As a result, a problem which includes a gradient increase in
differences of the liquid crystal light efficiencies caused by
a gradient decrease of temperature from the first side to the
second side due to the backlight source is compensated.
Therefore, uniformity of image grayscale in the display
apparatus is improved. It can be appreciated that the display
apparatus includes backlight sources which are arranged
symmetrically. Correspondingly, the array substrate can
include symmetrical first sides and symmetrical second
sides, which is not described here.

[0046] Embodiments of the disclosure provide an array
substrate and a liquid crystal display apparatus. The array
substrate includes a first side and a second side which are
opposite to each other. A plurality of pixels is included from
the first side to the second side, and each pixel is configured
with multiple slits. A slit width of at least one slit that is close
to the second side is greater than a slit width of a first slit that
is close to the first side. An inter-slit distance between the at
least one slit close to the second side and another slit that is
adjacent to the at least one slit is greater than an inter-slit
distance between the first slit close to the first side and
another slit that is adjacent to the first slit. That is, when a
backlight source is disposed on a position near the first side,
a slit width of a slit close to a first area on the first side (e.g,,
the first area having a high temperature) is small as well as
an-inter distance between the slit close to the first area and
another slit adjacent to the slit close to the first area;
however, a slit width of a slit close to a second area on the
second side (e.g., the second area having a low temperature)
is large as well as an-inter distance between the slit close to
the second area and another slit adjacent to the slit close to
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the second area. And, a larger slit width for the slit and a
larger inter-slit distance between the slit and anther slit
adjacent to the slit may lead to a smaller transmissivity. As
a result, a problem that includes a gradient increase in
difference of the liquid crystal light efficiencies caused by a
gradient decrease of temperature from the first side to the
second side due to a location of the backlight source is
compensated. For example, the transmissivity of the array
substrate itself is changed directionally to improve unifor-
mity of image grayscale in the display apparatus.

[0047] The array substrate and the display apparatus pro-
vided in the disclosure solve the technical problem that the
grayscale of the display panel is non-uniform in different
positions from a side close to the backlight source to a side
far from the backlight source due to temperature variations
caused by the backlight source.

[0048] What are described above is related to the illustra-
tive embodiments of the disclosure only and not limitative to
the scope of the disclosure; the scopes of the disclosure are
defined by the accompanying claims.

[0049] This application claims the priority of Chinese
Patent Application No. 201410455895.8 filed on Sep. 9,
2014, which is incorporated herein by reference in its
entirety.

1. An array substrate, comprising:

a substrate; and

a first electrode formed on the substrate,

wherein:

the array substrate comprises a first side and a second
side that is opposite to the first side;

the first electrode includes a plurality of pixels and each
pixel is configured to include a plurality of slits;

a slit width of at least one slit that is close to the second
side 1s greater than a slit width of a first slit that is
close to the first side; and

an inter-slit distance between the at least one slit close
to the second side and another slit that is adjacent to
the at least one slit is greater than an inter-slit
distance between the first slit close to the first side
and another slit that is adjacent to the first slit.

2. The array substrate of claim 1, wherein for each slit in
the plurality of pixels, a ratio of a slit width associated with
the respective slit and an inter-slit distance between the
respective slit and another slit that is adjacent to the respec-
tive slit is a constant.

3. The array substrate of claim 1, wherein the plurality of
pixels is arranged in multiple rows from the first side to the
second side.

4. The array substrate of claim 3, wherein pixels located
in a same row correspond to at least three different colors.

5. The array substrate of claim 3, wherein for each pixel
located in a same row:

slit widths of slits in the respective pixel are increased

gradually from the first side to the second side; and

inter-slit distances between the slits in the respective pixel
and other slits that are respectively adjacent to the slits
in the respective pixel are increased gradually from the
first side to the second side.

6. The array substrate of claim 3, wherein:

slits of each pixel located in a same row have equal slit

widths;

inter-slit distances between the slits of each pixel in the

same row and other slits which are respectively adja-

cent to the slits of the respective pixel are equal,
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slit widths of first slits associated with pixels that are
located in a first row close to the second side are greater
than slit widths of second slits associated with pixels
that are located in a second row close to the first side;
and

inter-slit distances between the first slits located in the first
row close to the second side and other slits that are
respectively adjacent to the first slits are greater than
inter-slit distances between the second slits located in
the second row close to the first side and other slits that
are respectively adjacent to the second slits.

7. The array substrate of claim 3, wherein:

slits of each pixel located in a same row have equal slit
widths;

inter-slit distances between the slits of each pixel in the
same row and other slits which are respectively adja-
cent to the slits of the respective pixel are equal;

slit widths of slits associated with pixels that are located
in respective same rows from the first side to the second
side are increased gradually from the first side to the
second side; and

inter-slit distances between the slits associated with the
pixels that are located in the respective same rows and
other slits which are respectively adjacent to the slits
associated with the respective pixels are increased
gradually from the first side to the second side.

8. The array substrate of claim 3, wherein:

pixels in at least two rows form a group;

slits of each pixel located in a same group have equal slit
widths;

inter-slit distances between the slits of each pixel in the
same group and other slits which are respectively
adjacent to the slits of the respective pixel are equal;

slit widths of first slits associated with pixels that are
located in a first group close to the second side are
greater than slit widths of second slits associated with
pixels that are located in a second group close to the
first side; and

inter-slit distances between the first slits in the first group
and other slits that are respectively adjacent to the first
slits are greater than inter-slit distances between the
second slits in the second group and other slits that are
respectively adjacent to the second slits.

9. The array substrate of claim 3, wherein:

pixels in at least two rows form a group;

slits of each pixel located in a same group have equal slit
widths;

inter-slit distances between the slits of each pixel in the
same group and other slits which are respectively
adjacent to the slits of the respective pixel are equal;

slit widths of slits associated with pixels that are located
in respective same groups from the first side to the
second side are increased gradually from the first side
to the second side; and

inter-slit distances between the slits associated with the
pixels that are located in the respective same groups
and other slits which are respectively adjacent to the
slits associated with the respective pixels are increased
gradually from the first side to the second side.

10. The array substrate of claim 8, wherein each pixel

located in a same row corresponds to a same color, and
pixels located in multiple rows that correspond to different
colors form a group.
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11. The array substrate of claim 1, further comprising a
second electrode formed on the substrate, wherein:

the second electrode comprises a plurality of pixel regions

that have a one-to-one correspondence with the plural-
ity of pixels in the first electrode and each pixel region
is configured to include multiple slits;
slit widths of slits in a pixel region of the second electrode
correspond to slit widths of slits in a pixel of the first
electrode that corresponds to the pixel region; and

inter-slit distances between the slits in the pixel region and
other slits that are respectively adjacent to the slits in
the pixel region correspond to inter-slit distances
between the slits in the pixel of the first electrode and
other slits that are respectively adjacent to the slits of
the pixel.
12. A liquid crystal display apparatus, comprising a back-
light source and the array substrate of claim 1, wherein the
backlight source is arranged at a position close to the first
side of the array substrate.
13. The array substrate of claim 2, wherein the plurality
of pixels is arranged in multiple rows from the first side to
the second side.
14. The array substrate of claim 4, wherein for each pixel
located in a same row:
slit widths of slits in the respective pixel are increased
gradually from the first side to the second side; and

inter-slit distances between the slits in the respective pixel
and other slits that are respectively adjacent to the slits
in the respective pixel are increased gradually from the
first side to the second side.

15. The array substrate of claim 4, wherein:

slits of each pixel located in a same row have equal slit

widths;

inter-slit distances between the slits of each pixel in the

same row and other slits which are respectively adja-
cent to the slits of the respective pixel are equal,

slit widths of first slits associated with pixels that are

located in a first row close to the second side are greater
than slit widths of second slits associated with pixels
that are located in a second row close to the first side;
and

inter-slit distances between the first slits located in the first

row close to the second side and other slits that are
respectively adjacent to the first slits are greater than
inter-slit distances between the second slits located in
the second row close to the first side and other slits that
are respectively adjacent to the second slits.

16. The array substrate of claim 4, wherein:

slits of each pixel located in a same row have equal slit

widths;

inter-slit distances between the slits of each pixel in the

same row and other slits which are respectively adja-
cent to the slits of the respective pixel are equal,

slit widths of slits associated with pixels that are located

in respective same rows from the first side to the second
side are increased gradually from the first side to the
second side; and

inter-slit distances between the slits associated with the

pixels that are located in the respective same rows and
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other slits which are respectively adjacent to the slits
associated with the respective pixels are increased
gradually from the first side to the second side.

17. The array substrate of claim 9, wherein each pixel
located in a same row corresponds to a same color, and
pixels located in multiple rows that correspond to different
colors form a group.

18. The array substrate of claim 2, further comprising a
second electrode formed on the substrate, wherein:

the second electrode comprises a plurality of pixel regions
that have a one-to-one correspondence with the plural-
ity of pixels in the first electrode and each pixel region
is configured to include multiple slits;

slit widths of slits in a pixel region of the second electrode
correspond to slit widths of slits in a pixel of the first
electrode that corresponds to the pixel region; and

inter-slit distances between the slits in the pixel region and
other slits that are respectively adjacent to the slits in
the pixel region correspond to inter-slit distances
between the slits in the pixel of the first electrode and
other slits that are respectively adjacent to the slits of
the pixel.

19. The array substrate of claim 5, further comprising a
second electrode formed on the substrate, wherein:

the second electrode comprises a plurality of pixel regions
that have a one-to-one correspondence with the plural-
ity of pixels in the first electrode and each pixel region
1s configured to include multiple slits;

slit widths of slits in a pixel region of the second electrode
correspond to slit widths of slits in a pixel of the first
electrode that corresponds to the pixel region; and

inter-slit distances between the slits in the pixel region and
other slits that are respectively adjacent to the slits in
the pixel region correspond to inter-slit distances
between the slits in the pixel of the first electrode and
other slits that are respectively adjacent to the slits of
the pixel.

20. The array substrate of claim 7, further comprising a
second electrode formed on the substrate, wherein:

the second electrode comprises a plurality of pixel regions
that have a one-to-one correspondence with the plural-
ity of pixels in the first electrode and each pixel region
is configured to include multiple slits;

slit widths of slits in a pixel region of the second electrode
correspond to slit widths of slits in a pixel of the first
electrode that corresponds to the pixel region; and

inter-slit distances between the slits in the pixel region and
other slits that are respectively adjacent to the slits in
the pixel region correspond to inter-slit distances
between the slits in the pixel of the first electrode and
other slits that are respectively adjacent to the slits of
the pixel.
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