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(7) ABSTRACT

The present disclosure provides a pixel substrate, a liquid
crystal display panel and liquid crystal display device, the
pixel substrate includes liquid crystal pixels, TFT, source
lines, grid lines, common electrodes, and corresponding
storage capacitances, the liquid crystal pixels include a
plurality of pixel units, each of the source lines is connected
to the source/drain electrode of at least two columns of the
pixel units, and the storage capacitance corresponding to one
column of the pixel units is larger than the storage capaci-
tance corresponding to any other column of the pixel units.
The present disclosure reduces the effect of the feed-through
voltage on the display effect while reducing the power
consumption.
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PIXEL SUBSTRATE, LIQUID CRYSTAL
DISPLAY PANEL AND LIQUID CRYSTAL
DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] The present application is a continuation-applica-
tion of International (PCT) Patent Application No. PCT/
CN2018/097420 filed on Jul. 27,2018, which claims foreign
priority of Chinese Patent Application No. 201810553532.6,
filed on May 31, 2018 in the State Intellectual Property
Office of China, the entire contents of which are hereby
incorporated by reference.

TECHNICAL FIELD

[0002] The present disclosure relates to a technical field of
display technology, and particularly to a pixel substrate, a
liquid crystal display panel and a liquid crystal display
device.

BACKGROUND

[0003] With the rapid development of the technology of
TFT-LCD, it is expected that high-definition image of LCD
display device should be provided, in other words, people
have higher requirements on the resolution of LCD display
device. However, the number of source lines required by the
source integrated circuit increases as the resolution
increases. Generally, charging the sub-pixels may be
achieved by time-division multiplexing of MUX such that
the number of output source lines of the source integrated
circuit may be reduced.

[0004] Inrelated art, TFT-LCD panel is generally made up
by Demux driver architecture, as shown in FIG. 2 and FIG.
3. FIG. 2 is a schematic structural view of an embodiment
of 1:3 Denmx driver provided by the related art. In FIG. 2,
the Demux driver may include switch signal lines which
comprising a first signal line 201, a second signal line 202,
a third signal line 203. And the Demux driver may further
include a plurality of grid lines 204, a plurality of source
lines 205 and a pixel unit group 206 arranged in order of R
pixels, G pixels and B pixels. The source/drain electrode of
each R pixel is connected to one of the source lines 205, the
grid electrode of each R pixel is connected to one of the grid
line 204. And each R pixel may be charged by the grid line
204 and the first signal line 201 of the Demux driver. The
source/drain electrode of each G pixel is connected to one of
the source lines 205, the grid electrode of each G pixel is
connected to the grid line 204. And each G pixel may be
charged by the grid line 204 and the second signal line 202
of the Demux driver. The source/drain electrode of each B
pixel is connected to one of the source lines 205, the grid
electrode of each B pixel is connected to the grid line 204.
And each B pixel may be charged by the grid line 204 and
the third signal line 203 of the Demux driver. FIG. 3 is a
schematic view of control timing sequence of an embodi-
ment of 1:3 Demux driver provided by the related art.
Curves 301, 302 and 303 in FIG. 3 are electrical level
corresponding to the first signal line 201, the second signal
line 202 and the third signal line 203 in the Demux driver.
Curves 304 and 305 are the electrical level corresponding to
a first grid line and a second grid line in the Demux driver.
As shown in the FIG. 2 and FIG. 3, the specific implemen-
tation of the Demux driver is as follows: taking the case of
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two grid lines as an example, when the first grid line controls
the corresponding grid electrodes to be turned on, the control
switches of the first signal line, the second signal line and the
third signal line of the Demux driver are opened in turn, and
corresponding to the R pixels, G pixels and B pixels. The
first signal line 201, the second signal line 202, the third
signal line 203 have the same frequency. When one period
charging instruction of the corresponding R pixels, G pixels
and B pixels have been finished, the first grid line controls
the corresponding grid electrodes to be turned off, and the
second grid line controls the corresponding grid electrodes
to be turned on, then the charging command for the corre-
sponding R pixels, G pixels and B pixels in the next period
is executed. At this time, the sequence period of the turn-on
time of the switch signal lines may be: the first signal line,
the second signal line, and the third signal line. The charging
sequence period of corresponding pixel units is R—->G—B.

[0005] Based on the above Demux driver mode, a Demux
drive solution is provided to reduce power consumption. But
there are two kinds of feed-through voltage in different pixel
units as using the new Demux drive solution for reducing
power consumption. Generally, there is only one type of
common electrode voltage Vcom. If the Demux drive solu-
tion mentioned above is adopted for reducing power con-
sumption, the two different feed-through voltages may affect
the common electrode voltage, thereby affecting the display
effect of the LCD device.

SUMMARY

[0006] This present disclosure provides a pixel substrate,
a liquid crystal display panel and liquid crystal display
device, which are used to solve the problems that the two
different feed-through voltages may affect the common
electrode voltage when the Demux drive solution with
reduced power consumption is used, thereby affecting the
display effect of LCD device.

[0007] In order to solve the above technical problem, one
of the technical solutions adopted in the present disclosure
is to provide a pixel substrate. The pixel substrate may
include liquid crystal pixels, TFT, source lines, grid lines,
common electrodes, and corresponding storage capaci-
tances. The TFT may be disposed among the source lines,
the grid lines and the liquid crystal pixels. The liquid crystal
pixels may include a plurality of pixel units, each of the
source lines may be connected to the source/drain electrode
of at least two columns of the pixel units, and the storage
capacitance corresponding to one column of the pixel units
may be larger than the storage capacitance corresponding to
any other column of the pixel units.

[0008] In order to solve the above technical problem,
another technical solution adopted in the present disclosure
is to provide a liquid crystal display panel including a pixel
substrate. The pixel substrate may include liquid crystal
pixels, TFT, source lines, grid lines, common electrodes, and
corresponding storage capacitances. The TFT may be dis-
posed among the source lines, the grid lines and the liquid
crystal pixels. The liquid crystal pixels may include a
plurality of pixel units, each of the source lines may be
connected to the source/drain electrode of at least two
columns of the pixel units, and the storage capacitance
corresponding to one column of the pixel units may be larger
than the storage capacitance corresponding to any other
column of the pixel units.
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[0009] 1In order to solve the above technical problem,
another technical solution adopted in the present disclosure
is to provide a liquid crystal display device including a liquid
crystal display panel. The liquid crystal display panel may
include a pixel substrate. The pixel substrate may include
liquid crystal pixels, TFT, source lines, grid lines, common
electrodes, and corresponding storage capacitances. The
TFT may be disposed among the source lines, the grid lines
and the liquid crystal pixels. The liquid crystal pixels may
include a plurality of pixel units, each of the source lines
may be connected to the source/drain electrode of at least
two columns of the pixel units, and the storage capacitance
corresponding to one column of the pixel units may be larger
than the storage capacitance corresponding to any other
column of the pixel units.

[0010] The beneficial effect of the above embodiments lies
in that: the present disclosure provides a pixel substrate, a
liquid crystal display panel and a liquid crystal display
device. The storage capacitance of one column of the pixel
units corresponding to the source lines in the pixel substrate
may be setting larger than that of any other column of the
pixel units, such that the effect of two different feed-through
voltage on the display performance of a liquid crystal device
may be reduced, and the display quality of the liquid crystal
panel may be improved with reducing power consumption.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] FIG. 11is a schematic structural view of an embodi-
ment of pixel substrate according to the present disclosure.
[0012] FIG. 2 is a schematic structural view of an embodi-
ment of a 1:3 Demux driver of the related art.

[0013] FIG. 3 is a schematic view of control timing
sequence of an embodiment of a 1:3 Demux driver of the
related art.

[0014] FIG. 4 is a schematic view of control timing
sequence of an embodiment of reducing power consumption
in a 1:3 Demux driver architecture according to the present
disclosure.

[0015] FIG. 5 is a schematic structural view of an embodi-
ment of parasitic capacitance C, in a liquid crystal panel
provided by the present disclosure.

[0016] FIG. 6 is a schematic diagram of the principle of
generating a second feed-through voltage AV, in the present
disclosure.

[0017] FIG. 7 is a schematic diagram of the principle of
generating a first feed-through voltage AV +AV, in the
present disclosure.

DETAILED DESCRIPTION

[0018] The technical solutions in the embodiments of the
present disclosure will be clearly described as follows.
Apparently, the described embodiments are merely a part but
not all of the embodiments of the present disclosure. All
other embodiments obtained by the ordinary skilled in the
art according to the embodiments of the present disclosure
without any creative efforts shall fall into the protection
scope of the present disclosure.

[0019] The present disclosure provides a pixel substrate,
referring to FIG. 1. FIG. 1 is a schematic structural view of
an embodiment of a pixel substrate provided by the present
disclosure. As shown in FIG. 1, the pixel substrate may
include: TFT 102, source lines 103, grid lines 104, liquid
crystal pixels 105, common electrodes 106 and correspond-
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ing storage capacitance 101. The TFT 102 may be disposed
among the source line 103, the grid line 104 and the liquid
crystal pixel 105. One end of the storage capacitance 101
may be connected to the common electrode 106. In other
embodiments, one end of the storage capacitance 101 may
be connected to the grid lines 104, and other structure
arrangements are similar to the embodiment in which one
end of the storage capacitance 101 is connected to a common
electrode 106.

[0020] The pixel substrate may include a plurality of pixel
units, and these pixel unites are arranged in an array. Each
of the source lines 103 is connected to source/drain electrode
of at least two columns of the pixel units, and the storage
capacitance 101 corresponding to one column of the pixel
units is larger than the storage capacitance 101 correspond-
ing to any other columns of the pixel units.

[0021] A specific analysis of an embodiment of a 1:3
Demux driver architecture will be described as follow. The
technical solution of this embodiment is achieved based on
the 1:3 Demux driver architecture in FIG. 2 and the 1:3
Demux driver method in FIG. 4 for reducing power con-
sumption. Specifically, referring to FIG. 2 and FIG. 4, the
liquid crystal pixels of the embodiment provided by the
present disclosure may be grouped in a plurality of pixel
units. Each three adjacent columns of the pixel units in the
same row may be grouped into one pixel units group. Each
of these pixel units groups may include a first pixel unit, a
second pixel unit and a third pixel unit. The first pixel unit,
the second pixel unit and the third pixel unit may be
arranged alternately in this grouping manner. More specifi-
cally, the first pixel unit, the second pixel unit and the third
pixel unit may be respectively arranged as R pixel, G pixel
and B pixel. In general, the values of the storage capacitance
corresponding to the R pixels, the G pixels and the B pixels
may be equal. The source/drain electrodes of the R pixels
may be connected to the source lines. The grid electrodes of
the R pixels may be connected to the grid lines. And the R
pixels may be charged by the controlling of the grid lines
and a first signal line of the Demux driver. The source/drain
electrodes of the G pixels may be connected to the source
lines. The grid electrodes of the G pixels may be connected
to the grid lines. And the G pixels may be charged by the
controlling of the grid lines and a second signal line of the
Demux driver. The source/drain electrodes of the B pixels
may be connected to the source lines. The grid electrodes of
the B pixels may be connected to the grid lines. And the B
pixels may be charged by the controlling of the grid lines
and a third signal line of the Demux driver.

[0022] Taking the case of two grid lines as an example,
when the first grid line controls the corresponding grid
electrode to be turned on, controlling switches of the first
signal line, the second signal line and third signal line
respectively corresponding to the R pixels, the G pixels and
the B pixels of the Demux driver may turned on sequentially.
The first signal line, the second signal line and the third
signal line have the same frequency. When a charging
instruction of the R pixels, the G pixels and the B pixels has
been executed once time, only a half cycle of the charging
process has been performed at this time, the first grid line
may control the corresponding grid electrode to be turned off
and the second grid line may control the corresponding grid
electrode to be turned on. Then a charging instruction of
another half cycle of the charging process may be executed
in the order of the B pixels, the G pixels and the R pixels,
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thereby completing a one-cycle charging process. In other
words, the opening sequence period of the first signal line,
the second signal line and the third signal line of the Demux
driver controlled by the grid line may be: the first signal line,
the second signal line, the third signal line, the third signal
line, the second signal line and the first signal line. The
corresponding charging sequence period of the pixel units
may be:

[0023] R—G—-B—B—=G—R
The advantage of this charging method is that the frequency
of the first signal line and the third signal line may be
reduced by half, so that power consumption may be reduced.
[0024] Further, each pixel units will be described as fol-
low. For the G pixels, in all timing sequence states, the
voltage of the G pixels may be affected twice by parasitic
effects caused by the grid electrode turning off. One effect
may be caused by the feed-through voltage AV, when the
level of the second signal lines corresponding to the G pixels
changes from a high level to a low level. Another effect may
be caused by the feed-through voltage AV, when the level of
the grid lines corresponding to the G pixels changes from a
high level to a low level.
[0025] For the R pixels, taking the case of two grid lines
in FIG. 4 as an example, in the half cycle of the timing
sequence period in which the first grid line controls the
corresponding grid electrodes turning on or off, a first source
line corresponding showed in FIG. 2 may also cooperate
with the first grid line to perform the operation of the
controlling at the same time, the voltage of the R pixels may
be affected twice by parasitic effects caused by the grid
electrodes turning off One effect may be caused by the
feed-through voltage AV, when the level of the first signal
lines corresponding to the R pixels changes from a high level
to a low level. Another effect may be caused by the feed-
through voltage AV, when the level of the grid lines corre-
sponding to the R pixels changes from a high level to a low
level. In the half cycle of the timing sequence period in
which the second grid line controls the corresponding grid
electrodes turning on or off, a second source line corre-
sponding showed in FIG. 2 may also cooperate with the
second grid line to perform the operation of the controlling
at the same time, the voltage of the R pixels may be affected
only once by parasitic effect caused by the grid electrodes
turning off. The effect may be caused by the feed-through
voltage AV, when the level of the grid lines corresponding
to the R pixels changes from a high level to a low level. By
analogy, in the odd sequence of the source lines, such as first
source line, third source line, fifth source line and so on, the
R pixel may be affected twice by parasitic effects caused by
the grid electrodes turning off, and the feed-through voltage
may be AV,+AV,. In the even sequence of the source lines,
such as source second line, fourth source line, sixth source
line and so on, the R pixel may be affected only once by
parasitic effects caused by the grid electrodes turning off,
and the feed-through voltage may be AV,.
[0026] For the B pixels, taking the case of two grid lines
in FIG. 4 as an example, in the half cycle of the timing
sequence period in which the first grid line controls the
corresponding grid electrodes turning on or off the first
source line corresponding showed in FIG. 2 may also
cooperate with the first grid line to perform the operation of
the controlling at the same time, the voltage of the B pixels
may be affected only once by parasitic effect caused by the
grid electrodes turning off. This effect may be caused by the
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feed-through voltage AV, when the level of the grid lines
corresponding to the B pixel changes from a high level to a
low level. In the half cycle of the timing sequence period in
which the second grid line controls the corresponding grid
electrodes turning on or off, the second source line corre-
sponding showed in FIG. 2 may also cooperate with the
second grid line to perform the operation of the controlling
at the same time, the voltage of the B pixels may be affected
twice by parasitic effects caused by the grid electrodes
turning off. One effect may be caused by the feed-through
voltage AV, when the level of the third signal lines corre-
sponding to the B pixels changes from a high level to a low
level. Another effect may be caused by the feed-through
voltage AV, when the level of the grid lines corresponding
to the B pixels changes from a high level to a low level. By
analogy, in the odd sequence of the source lines, such as first
source line, third source line, fifth source line and so on, also
during the first pixel units execution, the B pixels may be
affected only once by parasitic effect cause by the grid
electrodes turning off with the feed-through voltage AV,. In
the even sequence of the source lines, such as second source
line, fourth source line, and sixth source line, etc., also
during the second pixel units’ execution, the B pixels may
be affected twice by parasitic effect cause by the grid
electrodes turning off with the feed-through voltage AV +
AV,

[0027] In other embodiments, a 1:n Demux driver archi-
tecture may be provided, such as 1:2, 1:6, etc., where n is an
integer greater than or equal to 2. The principle of which is
similar to the 1:3 Demux driver architecture mentioned
above.

[0028] Referring to FIG. 5 and FIG. 6, FIG. 5 is a
schematic structural view of an embodiment of parasitic
capacitance C,, in a liquid crystal panel. A source line 501,
a grid line 502, a grid electrode 503, a drain electrode 504,
a source electrode 505, parasitic capacitances 506, storage
capacitances 507, liquid crystal capacitances 508 and com-
mon electrodes 509 are shown in FIG. 5. FIG. 6 is a
schematic view of generating a second feed-through voltage
AV, provided by the present disclosure. FIG. 6 shows a grid
line signal voltage curve 601, a source line signal voltage
curve 602, a initial common electrode voltage curve 603, a
common electrode voltage curve 604 affected from a feed-
through voltage, and a actual display electrode voltage curve
605 which is a source electrode voltage curve. The genera-
tion of the second feed-through voltage AV, will be
described in detail as below with reference to FIG. § and
FIG. 6. The parasitic capacitance 506 in FIG. 5 is disposed
and present all time between the grid electrode 503 and the
source electrode 505. When a TFT in FIG. 5 is turned off, a
multi-capacitor structure in which the parasitic capacitance
506 is connected in series with the storage capacitance 507
and the liquid crystal capacitance 508 is formed. At this
time, the overall charge of the above multi-capacitor struc-
ture is always constant regardless of whether the grid
electrode 503 is at a high level or a low level, the overall
charge of the above multi-capacitance structure remains
constant. Therefore, according to the law of charge conser-
vation, the overall charge value of the multi-capacitance
structure when the grid electrode 503 is at a high level or a
low level may be separately calculated. When the grid
electrode 503 is at a high level V=V, the overall charge
is:

OV an V) Coat Weom= V) (CsitC)
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When the grid electrode 503 is at a low level V.=V, the

g
overall charge is:

com= VI (CotCy)

OV V) ot (¥,

Herein, V is a voltage of the source electrode 505 when the
grid electrode 503 is at a high level, V' is a voltage of the
source electrode 505 when the grid electrode 503 is at a low
level, V,,, 1s a voltage of the common electrodes 509, C_,
is a value of the storage capacitance 507, C,_ is a value of the
liquid crystal capacitance 508. Generally, the voltage of the
drain electrode 504 is nearly equal to the voltage of the
source electrode 505, However, due to the existence of the
parasitic capacitance 506, a level difference may be gener-
ated between the source line signal voltage curve 602 and
the source electrode voltage curve 605 after the grid line
signal voltage curve 601 turns from a high level to a low
level, which is because a feed-through phenomenon may be
generated in the coupling effect of the parasitic capacitance
506 when the grid line signal voltage changes. Therefore, a
level difference of the initial common electrode voltage cure
603 and the common electrode voltage curve 604 affected by
the feed-through voltage may be also equal to the above
level difference. So the second feed-through voltage AV,
may be expressed as:

AV=V =V,

Combining the above three equations, the second feed-
through voltage may be obtained:

AVy=(Vg=Vo)* Co (C, 4 C 4 Cy )

[0029] Referring to FIG. 7, FIG. 7 is a schematic view of
generating a first feed-through voltage AV,+AV, provided
by the present disclosure. FIG. 7 shows a grid line signal
voltage curve 701, a source line signal voltage curve 702, a
initial common electrode voltage curve 703, a common
electrode voltage curve 704 affected from a feed-through
voltage, a actual display electrode voltage curve 705 which
is a source electrode voltage curve, and a Demux driver
signal voltage curve 706. The generation of the first feed-
through voltage AV,+AV, will be described in detail as
below with reference to FIG. 5 and FIG. 7. Due to the
existence of the parasitic capacitance 506, a first level drop
AV, of the source line signal voltage curve 702 and the
source electrode voltage curve 705 may be generated after
the Demux driver signal voltage curve 706 turns from a high
level to a low level. Subsequently, after the grid line signal
voltage curve 701 turns from a high level to a low level, a
second level drop of the source electrode voltage curve 705
may be generated. The second level drop is AV, compared
with the source electrode voltage curve 705 with first level
drop. Under the combined action of the Demux driver signal
voltage change and the grid line signal voltage change, the
total level difference between the source line signal voltage
curve 702 and the source electrode voltage curve 705 may
be AV,+AV, which is generated due to a feed-through
phenomenon in the coupling effect of the parasitic capaci-
tance 506 when the grid line signal voltage changes. There-
fore, a level difference of the initial common electrode
voltage cure 703 and the common electrode voltage curve
704 affected by the feed-through voltage may be also equal
to the above level difference. According to the calculation
method similar to the second feed-through voltage, the first
feed-through voltage AV, may be expressed as:

AV AV = (V= Vo) * Co (Cogt C)
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Herein, C,, is a parasitic equivalent capacitance of a multi-
capacitor structure on the data line, including a parasitic
capacitance, a storage capacitance, and a liquid crystal
capacitance, etc.

[0030] According to the above analysis, it can be seen that
when the grid line controls the corresponding grid electrode
to be turned off, a feed-through voltage generated at the R
pixels in the even timing sequence of the source lines and at
the B pixels in the odd timing sequence of the source lines
may be the second feed-through voltage AV,. In order to
avoid the adverse effect of the feed-through effect, a tech-
nical solution is provided by the present disclosure: a pixel
substrate is provided with increasing storage capacitance of
R pixels in an even timing sequence state and B pixels in an
odd timing sequence state when corresponding grid elec-
trodes are turned off. That is, the storage capacitance cor-
responding to R pixel columns in the odd timing sequence
state may be larger than the storage capacitance correspond-
ing to G pixel columns or B pixel columns, and the storage
capacitance corresponding to the B pixel columns in the
even timing sequence state may be larger than the storage
capacitance corresponding to the G pixel columns or the R
pixel columns. Meanwhile, the driving frequency of Demux
driver corresponding to the R pixels in the odd timing
sequence state may be higher than the driving frequency
corresponding to the B pixels in the even timing sequence
state. Since the capacitance C is proportional to the plate
area S, the capacitance C is inversely proportional to the
distance d between the plates. Therefore, the feed-through
adverse effect may be avoided by increasing the plate area
S or reducing the distance d between the plates of the
corresponding pixel storage capacitor. That is, under the
Demux driving, the plate arca of the storage capacitance
corresponding to the R pixel colums in the even timing
sequence state may be larger than the plate area of the
storage capacitance corresponding to the G pixel columns or
the B pixel columns, and the plate area of the storage
capacitance corresponding to the B pixel columns in the odd
timing sequence state may be larger than the plate area of the
storage capacitance corresponding to the G pixel columns or
the R pixel columns. Alternatively, the plate pitch of the
storage capacitance corresponding to the R pixel columns in
the even timing sequence state may be less than the plate
pitch of the storage capacitance corresponding to the G pixel
columns or the B pixel columns, and the plate pitch of the
storage capacitance corresponding to the B pixel columns in
the odd timing sequence state may be less than the plate
pitch of the storage capacitance corresponding to the G pixel
columns or the R pixel columns.

[0031] Before the grid line controls the corresponding grid
electrode to be tumed off, a feed-through voltage generated
at the R pixels in the odd timing sequence of the source lines
and at the B pixels in the even timing sequence of the source
lines may be the first feed-through voltage AV,+AV,. In
order to avoid the adverse effect caused by the feed-through
effect, a technical solution is provided by the present dis-
closure: a pixel substrate is provided with reducing storage
capacitance of R pixels in an odd timing sequence state and
B pixels in an even timing sequence state of a source line.
That is, the storage capacitance corresponding to R pixel
columns in the oven number timing sequence state may be
larger than the storage capacitance corresponding to G pixel
columns or B pixel columns, and the storage capacitance
corresponding to the B pixel columns in the odd timing
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sequence state may be larger than the storage capacitance
corresponding to the G pixel columns or the R pixel col-
umns. Meanwhile, under the Demux driving, the driving
frequency corresponding to the R pixels of a first pixel unit
may be lower than the driving frequency corresponding to
the R pixels of a second pixel unit, and the driving frequency
corresponding to the B pixels of the first pixel unit may be
higher than the driving frequency corresponding to the B
pixels of the second pixel unit. At the same time, it is also
possible to reduce the storage capacitance corresponding to
the G pixels in all timing sequence state, that is, to reduce the
storage capacitance corresponding to all the G pixel col-
umns. Since the capacitance C is proportional to the plate
area S, the capacitance C is inversely proportional to the
distance d between the plates. So, the feed-through adverse
effect may be avoided by reducing the plate area S or
increasing the distance d between the plates of the corre-
sponding pixel storage capacitor. At this time, under the
Demux driving, the plate area of the storage capacitance
corresponding to the R pixel columns in the even timing
sequence state may be larger than the plate area of the
storage capacitance corresponding to the G pixel columns or
the B pixel columns, and the plate area of the storage
capacitance corresponding to the B pixel columns in the odd
timing sequence state may be larger than the plate area of the
storage capacitance corresponding to the G pixel columns or
the R pixel columns. That is, the plate area of the storage
capacitance corresponding to all the G pixel columns may be
reduced. Alternatively, the plate pitch of the storage capaci-
tance corresponding to the R pixel columns in the even
timing sequence state may be less than the plate pitch of the
storage capacitance corresponding to the G pixel columns or
the B pixel columns, and the plate pitch of the storage
capacitance corresponding to the B pixel columns in the odd
timing sequence state may be less than the plate pitch of the
storage capacitance corresponding to the G pixel columns or
the R pixel columns. That is, the plate pitch of the storage
capacitance corresponding to all the G pixel columns may be
increased.

[0032] Inconclusion, for the above embodiments, whether
in an odd timing sequence state or an even timing sequence
state, there is always one column of pixel units with corre-
sponding storage capacitance being larger than that of any
other column of pixel units. That is, there is always one
column of pixel units with corresponding storage capaci-
tance plate area being larger than that of any other column
of pixel units, or there is always one column of pixel units
with corresponding storage capacitance plate pitch being
less than that of any other column of pixel units.

[0033] In other embodiments, the first pixel unit, the
second pixel unit, and the third pixel unit mentioned above
are not necessarily only arranged in accordance with the
order of R pixel, G pixel, B pixel, but also may be arranged
with the order of G pixels. R pixel, B pixels, or other
arrangement. The principle is as same as that of the above
arrangement, and embodiments are also similar to that of the
above arrangement.

[0034] In other embodiments, It is also possible to change
the permittivity by changing the dielectric material between
plates to achieve the purpose of changing the storage capaci-
tance of corresponding pixels and avoiding the adverse
effect caused by feed-through effect. However, since chang-
ing the dielectric material between plates will cause many
parameters to change at the same time, and then the situation
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is more complicated because of the increase influencing
factors. Therefore, it is not described in detail here.

[0035] Different from the related art, the present disclo-
sure provides a pixel substrate, which may reduce the effect
of two feed-through voltages on the display effect of the
liquid crystal display device by setting the storage capaci-
tance of one column of pixel units corresponding to the
source line in the pixel substrate to be larger than the storage
capacitance of any other column of pixel units. The display
quality of the liquid crystal panel may be improved on the
basis of reducing power consumption.

[0036] A liquid crystal display panel including any of the
foregoing pixel substrates may be provided by the present
disclosure.

[0037] Different from the related art, the present disclo-
sure provides a liquid crystal display panel, which may
reduce the effect of two feed-through voltages on the display
effect of the liquid crystal display device by setting the
storage capacitance of one column of pixel units correspond-
ing to the source line in the pixels substrate to be larger than
the storage capacitance of any other column of pixel units.
The display quality of the liquid crystal panel may be
improved on the bases of reducing power consumption.

[0038] Aliquid crystal display device including any of the
foregoing liquid crystal display panel may be provided by
the present disclosure.

[0039] Different from the related art, the present disclo-
sure provides a liquid crystal display device, which may
reduce the effect of two feed-through voltage on the display
effect of the liquid crystal display device by setting the
storage capacitance of one column of pixel units correspond-
ing to the source line in the pixel substrate to be larger than
the storage capacitance of any other column of pixel unit.
The display quality of the liquid crystal panel may be
improved on the basis of reducing power consumption.

[0040] The above description depicts merely some exem-
plary embodiments of the disclosure, but is not meant to
limit the scope of the disclosure. Any equivalent structure or
flow transformations made to the disclosure, or any direct or
indirect applications of the disclosure on other related fields,
shall all be covered within the protection of the disclosure.

What is claimed is:

1. A pixel substrate, comprising liquid crystal pixels, TFT,
source lines, grid lines, common electrodes, and correspond-
ing storage capacitances, wherein the TFT is disposed
among the source lines, the grid lines and the liquid crystal
pixels;

the liquid crystal pixels comprising a plurality of pixel

units, wherein each of the source lines is connected to
the source/drain electrode of at least two columns of the
pixel units, and the storage capacitance corresponding
to one column of the pixel units is larger than the
storage capacitance corresponding to any other col-
umns of the pixel units.

2. The pixel substrate according to claim 1, wherein each
switch signal line of a Demux driver corresponds to a
column of the pixel units, and the switch signal lines control
the signal transmission of the source lines:

each of the grid lines is connected to the grid electrode of
a row of the pixel units, and the grid lines and the
source lines cooperate to control the pixel units to
perform work.
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3. The pixel substrate according to claim 2, wherein the
Demux driver is a 1:n Demux driver architecture, where n is
an integer greater than or equal to 2.

4. The pixel substrate according to claim 3, wherein the
Demux driver is a 1:3 Demux driver architecture, each row
1s provided with three switch signal lines, which are a first
signal line, a second signal line and a third signal line, the
sequence period of the turn-on time is: the first signal line,
the second signal line, the third signal line, the third signal
line, the second signal line, and the first signal line.

5. The pixel substrate according to claim 1, wherein one
end of each storage capacitance is connected to the common
electrode or one of the grid lines.

6. The pixel substrate according to claim 1, wherein each
of the source lines is connected to the source/drain electrode
of at least two columns of pixel units, and the plate area of
storage capacitance corresponding to one column of the
pixel units is larger than the plate area of the storage
capacitance corresponding to any other column of the pixel
units.

7. The pixel substrate according to claim 1, wherein each
of the source lines is connected to the source/drain electrode
of at least two columns of pixel units, and the plate pitch of
the storage capacitance corresponding to one column of the
pixel units is less than the plate pitch of the storage capaci-
tance corresponding to any other column of the pixel units.

8. The pixel substrate according to claim 1, wherein each
three adjacent columns of the pixel units in the same row are
grouped into one group, and the pixel units may be arranged
alternately in this group manner.

9. A liquid crystal display panel, comprising a pixel
substrate, the pixel substrate comprising liquid crystal pix-
els, TFT, source lines, grid lines, common electrodes, and
corresponding storage capacitances, wherein the TFT is
disposed among the source lines, the grid lines and the liquid
crystal pixels;

the liquid crystal pixels include a plurality of pixel units,

each of the source lines is connected to the source/drain
electrode of at least two columns of the pixel units, and
the storage capacitance corresponding to one column of
the pixel units is larger than the storage capacitance
corresponding to any other column of the pixel units.

10. The liquid crystal display panel according to claim 9,
wherein each switch signal line of a Demux driver corre-
sponds to a column of the pixel units, and the switch signal
lines control the signal transmission of the source lines;

each of the grid lines is connected to the grid electrode of

a row of the pixel units, and the grid lines and the
source lines cooperate to control the pixel units to
perform work.

11. The liquid crystal display panel according to claim 10,
wherein the Demux driver is a 1:n Demux driver architec-
ture, where 1 is an integer greater than or equal to 2.

12. The liquid crystal display panel according to claim 9,
wherein one end of each storage capacitance is connected to
the common electrode or one of the grid lines.
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13. The liquid crystal display panel according to claim 9,
wherein each of the source lines is connected to the source/
drain electrode of at least two columns of pixel units, and the
plate area of storage capacitance corresponding to one
column of the pixel units is larger than the plate area of the
storage capacitance corresponding to any other column of
the pixel units.

14. The liquid crystal display panel according to claim 9,
wherein each of the source lines is connected to the source/
drain electrode of at least two columns of pixel units, and the
plate pitch of the storage capacitance corresponding to one
column of the pixel units is less than the plate pitch of the
storage capacitance corresponding to any other column of
the pixel units.

15. A liquid crystal display device, comprising a liquid
crystal display panel, the liquid crystal display panel com-
prises a pixels substrate, the pixel substrate comprises liquid
crystal pixels, TFT, source lines, grid lines, common elec-
trodes, and corresponding storage capacitances, wherein the
TFT is disposed among the source lines, the grid lines and
the liquid crystal pixels;

the liquid crystal pixels include a plurality of pixel units,

each of the source lines is connected to the source/drain
electrode of at least two columns of the pixel units, and
the storage capacitance corresponding to one column of
the pixel units is larger than the storage capacitance
corresponding to any other column of the pixel units

16. The liquid crystal display device according to claim
15, wherein each switch signal line of a Demux driver
corresponds to a column of the pixel units, and the switch
signal lines control the signal transmission of the source
lines;

each of the grid lines is connected to the grid electrode of

a row of the pixel units, and the grid lines and the
source lines cooperate to control the pixel units to
perform work.

17. The liquid crystal display device according to claim
16, wherein the Demux driver is a 1:n Demux driver
architecture, where n is an integer greater than or equal to 2.

18. The liquid crystal display device according to claim
15, wherein one end of each storage capacitance is con-
nected to the common electrode or one of the grid lines.

19. The liquid crystal display device according to claim
15, wherein each of the source lines is connected to the
source/drain electrode of at least two columns of pixel units,
and the plate area of storage capacitance corresponding to
one column of the pixel units is larger than the plate area of
the storage capacitance corresponding to any other column
of the pixel units.

20. The liquid crystal display device according to claim
15, wherein each of the source lines is connected to the
source/drain electrode of at least two columns of pixel units,
and the plate pitch of the storage capacitance corresponding
to one column of the pixel units is less than the plate pitch
of the storage capacitance corresponding to any other col-
umns of the pixel units.
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