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FIG 1

responding to multiple control signals to control sub-pixels having _/
different colors in multiple pixel units to be charged simultaneously
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responding to a first control signal to control a first sub-pixel in a S201
first pixel unit, a second sub-pixel in a second pixel unit and a third _//
sub-pixel in a third pixel unit to be charged simultancously

l

responding to a second control signal to control a second sub-pixel 8292
in a first pixel unit, a third sub-pixel in a second pixel unit and a first |~
sub-pixel in a third pixel unit to be charged simultancously

l

responding to a third control signal to control a third sub-pixel in a
first pixel unit, a first sub-pixel in a second pixel unit and a second
sub-pixel in a third pixel unit to be charged simultancously

S203

FIG 4
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responding to the first control signal to control the first sub-pixel in S301
the first pixel unit, the first sub-pixel in the second pixel unit and the //
third sub-pixel in the third pixel unit to be charged simultaneously

|

responding to the second control signal to control the second sub- S302
pixel in the first pixel unit, the second sub-pixel in the second pixel
unit and the first sub-pixel in the third pixel unit to be charged
simultaneously

|

responding to the third control signal to control the third sub-pixel S303
in the first pixel unit, the third sub-pixel in the second pixel unit and /
the second sub-pixel in the third pixel unit to be charged

simultaneously

FIG 6
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LIQUID CRYSTAL DISPLAY AND CONTROL
METHOD FOR THE SAME

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to a liquid crystal
field, and more particularly to a liquid crystal display and a
control method for the same.

[0003] 2. Description of Related Art

[0004] Along with the development of the liquid crystal
display (LCD), people demand a higher resolution for the
LCD. Because the resolution is increased, the number of the
data lines required for performing an output control is more
and more. In order to reduce the number of the data lines of
an LCD chip, a multiplexer (MUX) switching method is
utilized to charge multiple sub-pixels having different colors
using a same data line.

[0005] Wherein, in the charging process, the conventional
art charges the sub-pixels having a same color at a same
charging moment. In other words, when a liquid crystal
display includes sub-pixels having three different colors, in
the charging process, firstly, the sub-pixels having a first
color are charged. Then, the sub-pixels having a second
color are charged. Finally, the sub-pixels having a third color
are charged. Because the sub-pixels having different colors
have different light transmittances, that is, different bright-
nesses, in a charging switching period, the liquid crystal
display will generate a brightness uneven problem.

SUMMARY OF THE INVENTION

[0006] The main technology problem solved by the pres-
ent invention is to provide a liquid crystal display and a
control method in order to improve a brightness uneven
problem generated in a charging switching period of the
liquid crystal display.

[0007] In order to solve the above technology problem, a
technology solution adopted by the present invention is: a
liquid crystal display, comprising: multiple data lines, mul-
tiple scanning lines and multiple pixel units, wherein, each
pixel unit is connected with a corresponding data line and a
corresponding scanning line, each pixel unit includes at least
two sub-pixels arranged sequentially and having different
colors, and the at least two sub-pixels having different colors
in each pixel unit is charged by a same corresponding data
line; a control circuit for receiving multiple control signals
and controlling the sub-pixels having different colors in the
multiple pixel units to be charged simultaneously, wherein
the multiple control signals are effective in a time-division
manner in a scanning period of one scanning line in order to
finish a charging of all sub-pixels corresponding to the one
scanning line in the scanning period; wherein, the control
circuit includes multiple control units corresponding to the
multiple data lines one by one, each control unit includes a
first switching element, a second switching element and a
third switching element, each pixel unit includes a first
sub-pixel, a second sub-pixel and a third sub-pixel having
different colors, and the multiple control signals includes a
first control signal, a second control signal and a third
control signal; first terminals of the first switching element,
the second switching element and the third switching ele-
ment are respectively connected with the first sub-pixel, the
second sub-pixel and the third sub-pixel; second terminals of
the first switching element, the second switching element
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and the third switching element are connected with a same
corresponding data line after being connected with each
other; third terminals of the first switching element, the
second switching element and the third switching element
are respectively connected with the first control signal, the
second control signal and the third control signal; each
control unit has an arrangement manner for the control
signals, and in three control units arranged sequentially,
three arrangement manners of the control signals received at
the third terminals of the first switching elements, the second
switching elements and the third switching elements are
different from each other or are the same partially such that
the sub-pixels which are charged simultaneously are not a
single color; wherein, the first sub-pixel, the second sub-
pixel and the third sub-pixel are respectively a red sub-pixel,
a green sub-pixel and a blue sub-pixel; and wherein, the first
switching element, the second switching element and the
third switching element are all NMOS transistors; the first
terminals, the second terminals and the third terminals of the
first switching element, the second switching element and
the third switching element are respectively drain electrodes,
source electrodes and gate electrodes of NMOS transistors.

[0008] Wherein, the three control units arranged sequen-
tially are respectively denoted as a first control unit, a second
control unit and a third control unit; three pixel units
correspondingly connected with the first control unit, the
second control unit and the third control unit arranged
sequentially are respectively denoted as a first pixel unit, a
second pixel unit and a third pixel unit; wherein, third
terminals of the first switching element, the second switch-
ing element and the third switching element in the first
control unit respectively receive the first control signal, the
second control signal and the third control signal; third
terminals of the first switching element, the second switch-
ing element and the third switching element in the second
control unit respectively receive the third control signal, the
first control signal and the second control signal; third
terminals of the first switching element, the second switch-
ing element and the third switching element in the third
control unit respectively receives the second control signal,
the third control signal and the first control signal; wherein,
when the first control signal is effective, the first sub-pixel
in the first pixel unit, the second sub-pixel in the second
pixel unit and the third sub-pixel in the third pixel unit are
charged simultaneously; when the second control signal is
effective, the second sub-pixel in the first pixel unit, the third
sub-pixel in the second pixel unit and the first sub-pixel in
the third pixel unit are charged simultaneously; and when the
third control signal is effective, the third sub-pixel in the first
pixel unit, the first sub-pixel in the second pixel unit and the
second sub-pixel in the third pixel unit are charged simul-
taneously.

[0009] Wherein, the three control units arranged sequen-
tially are respectively denoted as a first control unit, a second
control unit and a third control unit; three pixel units
correspondingly connected with the first control unit, the
second control unit and the third control unit arranged
sequentially are respectively denoted as a first pixel unit, a
second pixel unit and a third pixel unit; wherein, third
terminals of the first switching element, the second switch-
ing element and the third switching element in the first
control unit respectively receive the first control signal, the
second control signal and the third control signal; third
terminals of the first switching element, the second switch-
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ing element and the third switching element in the second
control unit respectively receive the first control signal, the
second control signal and the third control signal; third
terminals of the first switching element, the second switch-
ing element and the third switching element in the third
control unit respectively receives the third control signal, the
first control signal and the second control signal; wherein,
when the first control signal is effective, the first sub-pixel
in the first pixel unit, the first sub-pixel in the second pixel
unit and the second sub-pixel in the third pixel unit are
charged simultaneously; when the second control signal is
effective, the second sub-pixel in the first pixel unit, the
second sub-pixel in the second pixel unit and the third
sub-pixel in the third pixel unit are charged simultaneously;
and when the third control signal is effective, the third
sub-pixel in the first pixel unit, the third sub-pixel in the
second pixel unit and the first sub-pixel in the third pixel unit
are charged simultaneously.

[0010] Wherein, the first control signal, the second control
signal and the third control signal are sequentially a high-
level signal in the scanning period of one scanning line.

[0011] In order to solve the above technology problem,
another technology solution adopted by the present inven-
tion is: multiple data lines, multiple scanning lines and
multiple pixel units, wherein, each pixel unit is connected
with a corresponding data line and a corresponding scanning
line, each pixel unit includes at least two sub-pixels arranged
sequentially and having different colors, and the at least two
sub-pixels having different colors in each pixel unit is
charged by a same corresponding data line; and a control
circuit for receiving multiple control signals and controlling
the sub-pixels having different colors in the multiple pixel
units to be charged simultaneously, wherein the multiple
control signals are effective in a time-division manner in a
scanning period of one scanning line in order to finish a
charging of all sub-pixels corresponding to the one scanning
line in the scanning period.

[0012] Wherein, the control circuit includes multiple con-
trol units corresponding to the multiple data lines one by
one, each control unit includes a first switching element, a
second switching element and a third switching element,
each pixel unit includes a first sub-pixel, a second sub-pixel
and a third sub-pixel having different colors, and the mul-
tiple control signals includes a first control signal, a second
control signal and a third control signal; first terminals of the
first switching element, the second switching element and
the third switching element are respectively connected with
the first sub-pixel, the second sub-pixel and the third sub-
pixel; second terminals of the first switching element, the
second switching element and the third switching element
are connected with a same corresponding data line after
being connected with each other; third terminals of the first
switching element, the second switching element and the
third switching element are respectively connected with the
first control signal, the second control signal and the third
control signal; and each control unit has an arrangement
manner for the control signals, and in three control units
arranged sequentially, three arrangement manners of the
control signals received at the third terminals of the first
switching elements, the second switching elements and the
third switching elements are different from each other or are
the same partially such that the sub-pixels which are charged
simultaneously are not a single color.
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[0013] Wherein, the three control units arranged sequen-
tially are respectively denoted as a first control unit, a second
control unit and a third control unit; three pixel units
correspondingly connected with the first control unit, the
second control unit and the third control unit arranged
sequentially are respectively denoted as a first pixel unit, a
second pixel unit and a third pixel unit; wherein, third
terminals of the first switching element, the second switch-
ing element and the third switching element in the first
control unit respectively receive the first control signal, the
second control signal and the third control signal; third
terminals of the first switching element, the second switch-
ing element and the third switching element in the second
control unit respectively receive the third control signal, the
first control signal and the second control signal; third
terminals of the first switching element, the second switch-
ing element and the third switching element in the third
control unit respectively receives the second control signal,
the third control signal and the first control signal; wherein,
when the first control signal is effective, the first sub-pixel
in the first pixel unit, the second sub-pixel in the second
pixel unit and the third sub-pixel in the third pixel unit are
charged simultaneously; when the second control signal is
effective, the second sub-pixel in the first pixel unit, the third
sub-pixel in the second pixel unit and the first sub-pixel in
the third pixel unit are charged simultaneously; and when the
third control signal is effective, the third sub-pixel in the first
pixel unit, the first sub-pixel in the second pixel unit and the
second sub-pixel in the third pixel unit are charged simul-
taneously.

[0014] Wherein, the three control units arranged sequen-
tially are respectively denoted as a first control unit, a second
control unit and a third control unit; three pixel units
correspondingly connected with the first control unit, the
second control unit and the third control unit arranged
sequentially are respectively denoted as a first pixel unit, a
second pixel unit and a third pixel unit; wherein, third
terminals of the first switching element, the second switch-
ing element and the third switching element in the first
control unit respectively receive the first control signal, the
second control signal and the third control signal; third
terminals of the first switching element, the second switch-
ing element and the third switching element in the second
control unit respectively receive the first control signal, the
second control signal and the third control signal; third
terminals of the first switching element, the second switch-
ing element and the third switching element in the third
control unit respectively receives the third control signal, the
first control signal and the second control signal; wherein,
when the first control signal is effective, the first sub-pixel
in the first pixel unit, the first sub-pixel in the second pixel
unit and the second sub-pixel in the third pixel unit are
charged simultaneously; when the second control signal is
effective, the second sub-pixel in the first pixel unit, the
second sub-pixel in the second pixel unit and the third
sub-pixel in the third pixel unit are charged simultaneously;
and when the third control signal is effective, the third
sub-pixel in the first pixel unit, the third sub-pixel in the
second pixel unit and the first sub-pixel in the third pixel unit
are charged simultaneously.

[0015] Wherein, the first sub-pixel, the second sub-pixel
and the third sub-pixel are respectively a red sub-pixel, a
green sub-pixel and a blue sub-pixel.
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[0016] Wherein, the first switching element, the second
switching element and the third switching element are all
NMOS transistors; the first terminals, the second terminals
and the third terminals of the first switching element, the
second switching element and the third switching element
are respectively drain electrodes, source electrodes and gate
electrodes of NMOS transistors.

[0017] Wherein, the first control signal, the second control
signal and the third control signal are sequentially a high-
level signal in the scanning period of one scanning line.
[0018] In order to solve the above technology problems,
another technology solution adopted by the present inven-
tion is: a control method for a liquid crystal display, com-
prising steps of: responding to multiple control signals to
control sub-pixels having different colors in multiple pixel
units to be charged simultaneously; wherein, the multiple
control signals are effective in a time-division manner in a
scanning period of one scanning line in order to finish a
charging of all sub-pixels corresponding to the one scanning
line in the scanning period.

[0019] Wherein, the multiple control signals includes a
first control signal, a second control signal and a third
control signal; each pixel unit includes a first sub-pixel, a
second sub-pixel and a third sub-pixel having different
colors; three of the pixel units arrange sequentially are
respectively denoted as a first pixel unit, a second pixel unit
and a third pixel unit; and in the step of responding to
multiple control signals to control sub-pixels having differ-
ent colors in multiple pixel units to be charged simultane-
ously includes: responding to the first control signal to
control the first sub-pixel in the first pixel unit, the second
sub-pixel in the second pixel unit and the third sub-pixel in
the third pixel unit to be charged simultaneously; responding
to the second control signal to control the second sub-pixel
in the first pixel unit, the third sub-pixel in the second pixel
unit and the first sub-pixel in the third pixel unit to be
charged simultaneously; and responding to the third control
signal to control the third sub-pixel in the first pixel unit, the
first sub-pixel in the second pixel unit and the second
sub-pixel in the third pixel unit to be charged simultane-
ously.

[0020] Wherein, the multiple control signals includes a
first control signal, a second control signal and a third
control signal; each pixel unit includes a first sub-pixel, a
second sub-pixel and a third sub-pixel having different
colors; three of the pixel units arrange sequentially are
respectively denoted as a first pixel unit, a second pixel unit
and a third pixel unit; and in the step of responding to
multiple control signals to control sub-pixels having differ-
ent colors in multiple pixel units to be charged simultane-
ously includes: responding to the first control signal to
control the first sub-pixel in the first pixel unit, the first
sub-pixel in the second pixel unit and the second sub-pixel
in the third pixel unit to be charged simultaneously; respond-
ing to the second control signal to control the second
sub-pixel in the first pixel unit, the second sub-pixel in the
second pixel unit and the third sub-pixel in the third pixel
unit to be charged simultaneously; and responding to the
third control signal to control the third sub-pixel in the first
pixel unit, the third sub-pixel in the second pixel unit and the
first sub-pixel in the third pixel unit to be charged simulta-
neously.

[0021] The beneficial effect of the present invention is: in
the present invention, the liquid crystal display and a control
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method for the same control the sub-pixels having different
colors in the multiple pixel units to be charged simultane-
ously through multiple control signals. The multiple control
signals are effective in a time-division manner in a scanning
period of one scanning line in order to finish the charging of
all sub-pixels corresponding to the scanning line in the
scanning period. In the charging process, the sub-pixels
which are charged simultaneously are not a single color so
as to solve a brightness uneven problem in a charging
switching period.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] FIG. 1 is a schematic structure diagram of a liquid
crystal display according to a first embodiment of the
present invention;

[0023] FIG. 2 is a flowchart of a control method for the
liquid crystal display shown in FIG. 1;

[0024] FIG. 3 is a schematic structure diagram of a liquid
crystal display according to a second embodiment of the
present invention;

[0025] FIG. 4 is a flowchart of a control method for the
liquid crystal display shown in FIG. 3;

[0026] FIG. 5 is a schematic structure diagram of a liquid
crystal display according to a third embodiment of the
present invention; and

[0027] FIG. 6 is a flowchart of a control method for the
liquid crystal display shown in FIG. 5.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

[0028] Inthe embodiment and claims of the present inven-
tion, some vocabularies are used to indicate some specific
elements. A person skilled in the art can understand that
manufacturers may use a different vocabulary to indicate a
same element. The present embodiment and claims do not
use the difference in the vocabularies to distinguish the
elements. The present embodiment and claims utilize the
difference in the functions of the elements to distinguish the
elements. The following content combines with the draw-
ings and the embodiment for describing the present inven-
tion in detail.

[0029] FIG. 1 is a schematic structure diagram of a liquid
crystal display according to a first embodiment of the
present invention. As shown in FIG. 1, the liquid crystal
display includes: multiple data lines S(N) (N is a natural
number), multiple scanning lines G(N) (N is a natural
number), multiple pixel units 10 and a control circuit 20.

[0030] Each pixel unit 10 connects with a corresponding
data line and a corresponding scanning line. Wherein, each
pixel unit 10 includes at least two sub-pixels 101 arranged
sequentially and having different colors. The at least two
sub-pixels 101 having different colors in the pixel unit 10 are
charged by a same corresponding data line S(N).

[0031] The control circuit 20 receives multiple control
signals MUX, and controls the sub-pixels 101 having dif-
ferent colors in the multiple pixel units 10 to be charged
simultaneously. Wherein, the multiple control signals MUX
are effective in a time-division manner in a scanning period
of one scanning line G(N) in order to finish the charging of
all sub-pixels 101 corresponding to the scanning line G(N)
in the scanning period.
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[0032] FIG. 2 is a flowchart of a control method for the
liquid crystal display shown in FIG. 1. As shown in FIG. 2,
the method includes following steps:

[0033] Step S101: responding to multiple control signals
to control sub-pixels having different colors in multiple pixel
units to be charged simultaneously.

[0034] In the step S101, the sub-pixels 101 having differ-
ent colors in the same pixel units 10 are charged by a same
corresponding data line S(N). The multiple control signals
MUX are effective in a time-division manner in a scanning
period of one scanning line G(N) in order to finish the
charging of all sub-pixels 101 corresponding to the scanning
line G(N) in the scanning period. Wherein, each control
signal MUX controls the sub-pixels 101 having different
colors in multiple pixel units 10 to be charged simultane-
ously.

[0035] FIG. 3 is a schematic structure diagram of a liquid
crystal display according to a second embodiment of the
present invention. As shown in FIG. 3, the liquid crystal
display includes: multiple data lines S(N) (N is a natural
number), multiple scanning lines G(N) (N is a natural
number), multiple pixel units 1 and a control circuit 2.
[0036] Each pixel unit 1 is connected with a corresponding
data line and a corresponding scanning line. Each pixel unit
1 includes a first sub-pixel 11, a second sub-pixel 12 and a
third sub-pixel 13 having different colors. The first sub-pixel
11, the second sub-pixel 12 and the third sub-pixel 13 are
respectively corresponding to a red sub-pixel, a green sub-
pixel and a blue sub-pixel. Wherein, the first sub-pixel 11,
the second sub-pixel 12 and the third sub-pixel 13 in each
pixel unit 1 are charged by a same corresponding data line.
[0037] The control circuit 2 receives the multiple control
signals, and controls the first sub-pixels 11, the second
sub-pixels 12 and the third sub-pixels 13 having different
colors in the multiple pixel units 1 to be charged simulta-
neously. Wherein, the multiple control signals include a first
control signal MUX_1, a second control signal MUX_2 and
a third control signal MUX_3.

[0038] The control circuit 2 includes multiple control units
21 corresponding to the multiple data lines one by one. Each
control unit 21 includes a first switching element T1, a
second switching element T2 and a third switching element
T3.

[0039] Wherein, the first switching element T1, the second
switching element T2 and the third switching element T3 are
NMOS transistors. A first terminal, a second terminal and a
third terminal of each of the first switching element T1, the
second switching element T2 and the third switching ele-
ment T3 are respectively corresponding to a drain electrode,
a source electrode and a gate electrode of a NMOS transis-
tor.

[0040] The first terminals of the first switching element
T1, the second switching element T2 and the third switching
element T3 are respectively connected with the first sub-
pixel 11, the second sub-pixel 12 and the third sub-pixel 13.
The second terminals of the first switching element T1, the
second switching element T2 and the third switching ele-
ment T3 are connected with a same corresponding data line
after being connected with each other. The third terminals of
the first switching element T1, the second switching element
T2 and the third switching element T3 are respectively
connected with the first control signal MUX_1, the second
control signal MUX_2 and the third control signal MUX_3.
Each control unit has an arrangement manner of the control
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signals (MUX_1, MUX_2 and MUX_3). In three control
units 21 arranged sequentially, three arrangement manners
of the control signals received at the third terminals of the
first switching elements T1, the second switching elements
T2 and the third switching elements T3 are different from
each other.

[0041] Specifically, in order to conveniently describe the
present invention, the three control units 21 arranged
sequentially are respectively denoted as a first control unit
21A, a second control unit 21B and a third control unit 21C.
Three pixel units 1 correspondingly connected with the first
control unit 21A, the second control unit 21B and the third
control unit 21C arranged sequentially are respectively
denoted as a first pixel unit 1A, a second pixel unit 1B and
a third pixel unit 1C. The first control unit 21A includes a
first switching element T1A, a second switching element
T2A, a third switching element T3A. The second control
unit 21B includes a first switching element T1B, a second
switching element T2B and a third switching element T3B.
The third control unit 21C includes a first switching element
T1C, a second switching element T2C and a third switching
element T3C. The first pixel unit 1A includes a first sub-
pixel R1, a second sub-pixel G1 and a third sub-pixel Bl.
The second pixel unit 1B includes a first sub-pixel R2, a
second sub-pixel G2 and a third sub-pixel B2. The third
pixel unit 1C includes a first sub-pixel R3. a second sub-
pixel G3 and a third sub-pixel B3.

[0042] In the first control unit 21A, first terminals of the
first switching element T1A, the second switching element
T2A and the third switching element T3A are respectively
connected with the first sub-pixel R1, the second sub-pixel
G1 and the third sub-pixel B1 in the first pixel unit 1A.
Second terminals of the first switching element T1A, the
second switching element T2A and the third switching
element T3A are connected with the data line S(N) after the
second terminals of the first switching element T1A, the
second switching element T2A and the third switching
element T3A are connected with each other. Third terminals
of the first switching element T1A, the second switching
element T2A and the third switching element T3 A respec-
tively receive the first control signal MUX_1, the second
control signal MUX _2 and the third control signal MUX_3.
[0043] Inthe second control unit 21B, first terminals of the
first switching element T1B, the second switching element
T2B and the third switching element T3B are respectively
connected with the first sub-pixel R2, the second sub-pixel
G2 and the third sub-pixel B2 in the second pixel unit 1B.
Second terminals of the first switching element T1B, the
second switching element T2B and the third switching
element T3B are connected with the data line S(N+1) after
the second terminals of the first switching element T1B, the
second switching element T2B and the third switching
element T3B are connected with each other. Third terminals
of the first switching element T1B, the second switching
element T2B and the third switching element T3B respec-
tively receive the third control signal MUX_3, the first
control signal MUX_1 and the second control signal MUX _
2.

[0044] In the third control unit 21C, first terminals of the
first switching element T1C, the second switching element
T2C and the third switching element T3C are respectively
connected with the first sub-pixel R3, the second sub-pixel
G3 and the third sub-pixel B3 in the third pixel unit 1C.
Second terminals of the first switching element T1C, the
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second switching element T2C and the third switching
element T3C are connected with the data line S(N+2) after
the second terminals of the first switching element T1C, the
second switching element T2C and the third switching
element T3C are connected with each other. Third terminals
of the first switching element T1C, the second switching
element T2C and the third switching element T3C respec-
tively receives the second control signal MUX_2, the third
control signal MUX_3 and the first control signal MUX_1.
[0045] When the scanning line G (N) is turned on, that is,
under a scanning period, and when the first control signal
MUX_1 is effective, that is, the first control signal MUX_1
is a high-level signal, the first switching element T1A in the
first control unit 21 A, the second switching element T2B in
the second control unit 21B and the third switching element
T3C in the third control unit 21C are turned on (conductive)
simultaneously such that simultaneously, the data line S(N)
charges the first sub-pixel R1 in the first pixel unit 1A, the
data line S(N+1) charges the second sub-pixel G2 in the
second pixel unit 1B and the data line S(N+2) charges the
third sub-pixel B3 in the third pixel unit 1C. In other words,
when the first control signal MUX_1 is effective, the sub-
pixels which are charged simultaneously on the liquid crys-
tal display device includes the first sub-pixel R1, the second
sub-pixel G2 and the third sub-pixel B3, which are sub-
pixels having three different colors.

[0046] When the scanning line G (N) is turned on, that is,
under a scanning period, and when the second control signal
MUX_2 is effective, that is, the second control signal
MUX_2 is a high-level signal, the second switching element
T2A in the first control unit 21A, the third switching element
T3B in the second control unit 21B and the first switching
element T1C in the third control unit 21C are turned on
(conductive) simultaneously such that simultaneously, the
data line S(N) charges the second sub-pixel G1 in the first
pixel unit 1A, the data line S(N+1) charges the third sub-
pixel B2 in the second pixel unit 1B and the data line S(N+2)
charges the first sub-pixel R3 in the third pixel unit 1C. In
other words, when the second control signal MUX_2 is
effective, sub-pixels which are charged simultaneously on
the liquid crystal display device includes the second sub-
pixel G1, the third sub-pixel B2 and the first sub-pixel R1,
which are sub-pixels having three different colors.

[0047] When the scanning line G (N) is turned on, that is,
under a scanning period, and when the third control signal
MUX_3 is effective, that is, the third control signal MUX_3
is a high-level signal, the third switching element T3A in the
first control unit 214, the first switching element T1B in the
second control unit 21B and the second switching element
T2C in the third control unit 21C are turned on (conductive)
simultaneously such that simultaneously, the data line S(N)
charges the third sub-pixel B1 in the first pixel unit 14, the
data line S(N+1) charges the first sub-pixel R2 in the second
pixel unit 1B and the data line S(N+2) charges the second
sub-pixel G3 in the third pixel unit 1C. In other words, when
the third control signal MUX_3 is effective, sub-pixels
which are charged simultaneously on the liquid crystal
display device includes the third sub-pixel Bl, the first
sub-pixel R2 and the second sub-pixel G3, which are sub-
pixels having three different colors.

[0048] In the scanning period of one scanning line G(N),
when the first control signal MUX_1, the second control
signal MUX_2 and the third control signal MUX_3 are
sequentially a high-level signal in a time-division manner,
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the data line S(N), S(N+1) and S(N+2) charge the first
sub-pixel R1, the second sub-pixel G2 and the third sub-
pixel B3 firstly; then, charge the second sub-pixel G1, the
third sub-pixel B2 and the first sub-pixel R3; finally charge
the third sub-pixel B1, the first sub-pixel R2 and the second
sub-pixel G3. Accordingly, charging all of the sub-pixels
corresponding to the one scanning line G(N) is finished in
the scanning period of the scanning line G(N). Wherein, in
the process that the scanning lines G(N) are effective one
row by one row, repeating the above operations can finish
the charging for the entire liquid crystal display.

[0049] Inthe present embodiment, in the charging process,
for anytime in charging, because the sub-pixels which are
charged at the same time include R, G and B sub-pixels
having three different colors so that in a charging switching
period, the brightness of the liquid crystal display can be
maintained evenly.

[0050] One person skilled in the art can understand that
the present invention is not limited to the arrangement
manners of the control signals received at the third terminals
of the first switching elements, the second switching ele-
ments and the third switching elements described at the
above embodiments. The requirement is that in three control
units arranged sequentially, three arrangement manners of
the control signals received at the third terminals of the first
switching elements, the second switching elements and the
third switching elements are different from each other such
that the sub-pixels which are charged at the same time
including R, G and B sub-pixels having three different colors
is covered by the claims of the present invention.

[0051] For example, the third terminals of the first switch-
ing element T1A, the second switching element T2A and the
third switching element T3A correspondingly receives the
second control signal MUX_2, the first control signal
MUX_1 and the third control signal MUX_3. The third
terminals of the first switching element T1B, the second
switching element T2B and the third switching element T3B
correspondingly receives the first control signal MUX_1, the
third control signal MUX_3 and the second control signal
MUZX_2. The third terminals of the first switching element
T1C, the second switching element T2C and the third
switching element T3C correspondingly receives the third
control signal MUX_3, the second control signal MUX_2
and the first control signal MUX_1. Accordingly, in the
scanning period of the scanning line G(N), when the first
control signal MUX_1, the second control signal MUX_2
and the third control signal MUX_3 are sequentially a
high-level signal in a time-division manner, the data lines
S(N), S(N+1) and S(N+2) charge the second sub-pixel G1,
the first sub-pixel R2 and the third sub-pixel B3 firstly, then,
charge the first sub-pixel R1, the third sub-pixel B2 and the
second sub-pixel G3, and finally, charge the third sub-pixel
B1, the second sub-pixel G2 and the first sub-pixel R3. The
other arrangement manners are shown one by one.

[0052] FIG. 4 is a flowchart of a control method for the
liquid crystal display shown in FIG. 3. It should be noted
that if there exists an actual same result, the method of the
present invention is not limited to the sequence of the flow
chart shown in FIG. 4. As shown in FIG. 4, the method
comprises following steps:

[0053] Step S201: responding to a first control signal to
control a first sub-pixel in a first pixel unit, a second
sub-pixel in a second pixel unit and a third sub-pixel in a
third pixel unit to be charged simultaneously.
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[0054] 1In the step S201, when the first control signal
MUX _1 is effective, the first switching element T1A in the
first control unit 21A, the second switching element T2B in
the second control unit 21B and the third switching element
T3C in the third control unit 21C are turned on (conductive)
simultaneously such that simultaneously, the data line S(N)
charges the first sub-pixel R1 in the first pixel unit 1A, the
data line S(N+1) charges the second sub-pixel G2 in the
second pixel unit 1B and the data line S(N+2) charges the
third sub-pixel B3 in the third pixel unit 1C.

[0055] Step S202: responding 1o a second control signal to
control a second sub-pixel in a first pixel unit, a third
sub-pixel in a second pixel unit and a first sub-pixel in a third
pixel unit to be charged simultaneously.

[0056] In the step S202, when the second control signal
MUZX_2 is effective, the second switching element T2A in
the first control unit 21A, the third switching element T3B
in the second control unit 21B and the first switching
element T1C in the third control unit 21C are turned on
(conductive) simultaneously such that simultaneously, the
data line S(N) charges the second sub-pixel G1 in the first
pixel unit 1A, the data line S(N+1) charges the third sub-
pixel B2 in the second pixel unit 1B and the data line S(N+2)
charges the first sub-pixel R3 in the third pixel unit 1C.
[0057] Step S203: responding to a third control signal to
control a third sub-pixel in a first pixel unit, a first sub-pixel
in a second pixel unit and a second sub-pixel in a third pixel
unit to be charged simultaneously.

[0058] In the step S203, when the third control signal
MUX_3 is effective, the third switching element T3A in the
first control unit 214, the first switching element T1B in the
second control unit 21B and the second switching element
T2C in the third control unit 21C are turned on (conductive)
simultaneously such that simultaneously, the data line S(N)
charges the third sub-pixel B1 in the first pixel unit 14, the
data line S(N+1) charges the first sub-pixel R2 in the second
pixel unit 1B and the data line S(N+2) charges the second
sub-pixel G3 in the third pixel unit 1C.

[0059] Wherein, the first control signal MUX_1, the sec-
ond control signal MUX_2 and the third control signal
MUX 3 are effective in a time-division manner in a scan-
ning period of one scanning line G(N) so that after finishing
the step S201 to step S203, the charging of all sub-pixels
corresponding to the scanning line G(N) is finished. In the
process of sequentially scanning of multiple scanning lines
G(N), repeating the step S201 to the step S203 can finish the
charging for the entire liquid crystal display.

[0060] FIG. 5 is a schematic structure diagram of a liquid
crystal display according to a third embodiment of the
present invention. The difference between the liquid crystal
display shown in FIG. 5 and the liquid crystal display shown
in FIG. 3 is: in three control units arranged sequentially,
three arrangement manners of the control signals received at
the third terminals of the first switching elements, the second
switching elements and the third switching elements are
different from each other such that sub-pixels which are
charged simultaneously includes two types of sub-pixels
having different colors.

[0061] Specifically, the third terminals of the first switch-
ing element T1A, the second switching element T2A and the
third switching element T3A in the first control unit 21A
respectively receives the first control signal MUX_1, the
second control signal MUX_2 and the third control signal
MUZX_3. Third terminals of the first switching element T1B,
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the second switching element T2B and the third switching
element T3B in the second control unit 21B respectively
receives the first control signal MUX _1, the second control
signal MUX_2 and the third control signal MUX_3. Third
terminals of the first switching element TIC, the second
switching element T2C and the third switching element T3C
in the third control unit 21C respectively receives the third
control signal MUX_3, the first control signal MUX_1 and
the second control signal MUX_2.

[0062] Wherein, when the first control signal MUX_1 is
effective, the first sub-pixel R1 in the first pixel unit 1A, the
first sub-pixel R2 in the second pixel unit 1B and the second
sub-pixel G3 in the third pixel unit 1C are charged simul-
taneously.

[0063] Wherein, when the second control signal MUX_2
is effective, the second sub-pixel G1 in the first pixel unit
1A, the second sub-pixel G2 in the second pixel unit 1B and
the third sub-pixel B3 in the third pixel unit 1C are charged
simultaneously.

[0064] Wherein, when the third control signal MUX_3 is
effective, the third sub-pixel Bl in the first pixel unit 1A, the
third sub-pixel B2 in the second pixel unit 1B and the first
sub-pixel R3 in the third pixel unit 1C are charged simul-
taneously.

[0065] One person skilled in the art can understand that
the present invention is not limited to the arrangement
manners of the control signals received at the third terminals
of the first switching elements, the second switching ele-
ments and the third switching elements described at the
above embodiments. The requirement is that in three control
units arranged sequentially, three arrangement manners of
the control signals received at the third terminals of the first
switching elements, the second switching elements and the
third switching elements are different from each other such
that the sub-pixels which are charged at the same time
including R, G and B sub-pixels having three different colors
is covered by the claims of the present invention.

[0066] FIG. 6 is a flowchart of a control method for the
liquid crystal display shown in FIG. 5. It should be noted
that if there exists an actual same result, the method of the
present invention is not limited to the sequence of the flow
chart shown in FIG. 6. As shown in FIG. 6, the method
comprises following steps:

[0067] Step S301: responding to the first control signal to
control the first sub-pixel in the first pixel unit, the first
sub-pixel in the second pixel unit and the second sub-pixel
in the third pixel unit to be charged simultaneously.

[0068] Step S302: responding to the second control signal
to control the second sub-pixel in the first pixel unit, the
second sub-pixel in the second pixel unit and the third
sub-pixel in the third pixel unit to be charged simultane-
ously.

[0069] Step S303: responding to the third control signal to
control the third sub-pixel in the first pixel unit, the third
sub-pixel in the second pixel unit and the first sub-pixel in
the third pixel unit to be charged simultaneously.

[0070] Wherein, the first control signal MUX_1, the sec-
ond control signal MUX_2 and the third control signal
MUX 3 are effective in a time-division manner in a scan-
ning period of one scanning line G(N) so that after finishing
the step S301 to step S303, the charging of all sub-pixels
corresponding to the scanning line G(N) is finished. In the
process of sequentially scanning of multiple scanning lines
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G(N), repeating the step S301 to the step S303 can finish the
charging for the entire liquid crystal display.

[0071] Inthe present embodiment, in the charging process,
for anytime in charging, because the sub-pixels which are
charged at the same time include two types of the sub-pixels
having different colors so that in a charging switching
period, the brightness of the liquid crystal display can be
maintained evenly.

[0072] The beneficial effect of the present invention is: in
the present invention, the liquid crystal display and a control
method for the same control the sub-pixels having different
colors in the multiple pixel units to be charged simultane-
ously through multiple control signals. The multiple control
signals are effective in a time-division manner in a scanning
period of one scanning line in order to finish the charging of
all sub-pixels corresponding to the scanning line in the
scanning period. In the charging process, the sub-pixels
which are charged simultaneously are not a single color so
as to solve a brightness uneven problem in a charging
switching period.

[0073] The above embodiments of the present invention
are not used to limit the claims of this invention. Any use of
the content in the specification or in the drawings of the
present invention which produces equivalent structures or
equivalent processes, or directly or indirectly used in other
related technical fields is still covered by the claims in the
present invention.

What is claimed is:

1. A liquid crystal display, comprising:

multiple data lines, multiple scanning lines and multiple
pixel units, wherein, each pixel unit is connected with
a corresponding data line and a corresponding scanning
line, each pixel unit includes at least two sub-pixels
arranged sequentially and having different colors, and
the at least two sub-pixels having different colors in
each pixel unit is charged by a same corresponding data
line;

a control circuit for receiving multiple control signals and
controlling the sub-pixels having different colors in the
multiple pixel units to be charged simultaneously,
wherein the multiple control signals are effective in a
time-division manner in a scanning period of one
scanning line in order to finish a charging of all
sub-pixels corresponding to the one scanning line in the
scanning period;

wherein, the control circuit includes multiple control units
corresponding to the multiple data lines one by one,
each control unit includes a first switching element, a
second switching element and a third switching ele-
ment, each pixel unit includes a first sub-pixel, a second
sub-pixel and a third sub-pixel having different colors,
and the multiple control signals includes a first control
signal, a second control signal and a third control
signal,

first terminals of the first switching element, the second
switching element and the third switching element are
respectively connected with the first sub-pixel, the
second sub-pixel and the third sub-pixel; second ter-
minals of the first switching element, the second
switching element and the third switching element are
connected with a same corresponding data line after
being connected with each other; third terminals of the
first switching element, the second switching element
and the third switching element are respectively con-
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nected with the first control signal, the second control
signal and the third control signal;

each control unit has an arrangement manner for the

control signals, and in three control units arranged
sequentially, three arrangement manners of the control
signals received at the third terminals of the first
switching elements, the second switching elements and
the third switching elements are different from each
other or are the same partially such that the sub-pixels
which are charged simultaneously are not a single
color;

wherein, the first sub-pixel, the second sub-pixel and the

third sub-pixel are respectively a red sub-pixel, a green
sub-pixel and a blue sub-pixel; and

wherein, the first switching element, the second switching

element and the third switching element are all NMOS
transistors; the first terminals, the second terminals and
the third terminals of the first switching element, the
second switching element and the third switching ele-
ment are respectively drain electrodes, source elec-
trodes and gate electrodes of NMOS transistors.

2. The liquid crystal display according to claim 1,
wherein, the three control units arranged sequentially are
respectively denoted as a first control unit, a second control
unit and a third control unit; three pixel units correspond-
ingly connected with the first control unit, the second control
unit and the third control unit arranged sequentially are
respectively denoted as a first pixel unit, a second pixel unit
and a third pixel unit;

wherein, third terminals of the first switching element, the
second switching element and the third switching ele-
ment in the first control unit respectively receive the
first control signal, the second control signal and the
third control signal; third terminals of the first switch-
ing element, the second switching element and the third
switching element in the second control unit respec-
tively receive the third control signal, the first control
signal and the second control signal; third terminals of
the first switching element, the second switching ele-
ment and the third switching element in the third
control unit respectively receives the second control
signal, the third control signal and the first control
signal,

wherein, when the first control signal is effective, the first
sub-pixel in the first pixel unit, the second sub-pixel in
the second pixel unit and the third sub-pixel in the third
pixel unit are charged simultaneously;

when the second control signal is effective, the second
sub-pixel in the first pixel unit, the third sub-pixel in the
second pixel unit and the first sub-pixel in the third
pixel unit are charged simultaneously; and

when the third control signal is effective, the third sub-
pixel in the first pixel unit, the first sub-pixel in the
second pixel unit and the second sub-pixel in the third
pixel unit are charged simultaneously.

3. The liquid crystal display according to claim 1,
wherein, the three control units arranged sequentially are
respectively denoted as a first control unit, a second control
unit and a third control unit; three pixel units correspond-
ingly connected with the first control unit, the second control
unit and the third control unit arranged sequentially are
respectively denoted as a first pixel unit, a second pixel unit
and a third pixel unit;
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wherein, third terminals of the first switching element, the
second switching element and the third switching ele-
ment in the first control unit respectively receive the
first control signal, the second control signal and the
third control signal; third terminals of the first switch-
ing element, the second switching element and the third
switching element in the second control unit respec-
tively receive the first control signal, the second control
signal and the third control signal; third terminals of the
first switching element, the second switching element
and the third switching element in the third control unit
respectively receives the third control signal, the first
control signal and the second control signal;

wherein, when the first control signal is effective, the first

sub-pixel in the first pixel unit, the first sub-pixel in the
second pixel unit and the second sub-pixel in the third
pixel unit are charged simultaneously;

when the second control signal is effective, the second

sub-pixel in the first pixel unit, the second sub-pixel in
the second pixel unit and the third sub-pixel in the third
pixel unit are charged simultaneously; and

when the third control signal is effective, the third sub-

pixel in the first pixel unit, the third sub-pixel in the
second pixel unit and the first sub-pixel in the third
pixel unit are charged simultaneously.

4. The liquid crystal display according to claim 1,
wherein, the first control signal, the second control signal
and the third control signal are sequentially a high-level
signal in the scanning period of one scanning line.

5. A liquid crystal display, comprising:

multiple data lines, multiple scanning lines and multiple

pixel units, wherein, each pixel unit is connected with
a corresponding data line and a corresponding scanning
line, each pixel unit includes at least two sub-pixels
arranged sequentially and having different colors, and
the at least two sub-pixels having different colors in
each pixel unit is charged by a same corresponding data
line; and

a control circuit for receiving multiple control signals and

controlling the sub-pixels having different colors in the
multiple pixel units to be charged simultaneously,
wherein the multiple control signals are effective in a
time-division manner in a scanning period of one
scanning line in order to finish a charging of all
sub-pixels corresponding to the one scanning line in the
scanning period.

6. The liquid crystal display according to claim 5,
wherein, the control circuit includes multiple control units
corresponding to the multiple data lines one by one, each
control unit includes a first switching element, a second
switching element and a third switching element, each pixel
unit includes a first sub-pixel, a second sub-pixel and a third
sub-pixel having different colors, and the multiple control
signals includes a first control signal, a second control signal
and a third control signal;

first terminals of the first switching element, the second

switching element and the third switching element are
respectively connected with the first sub-pixel, the
second sub-pixel and the third sub-pixel; second ter-
minals of the first switching element, the second
switching element and the third switching element are
connected with a same corresponding data line after
being connected with each other; third terminals of the
first switching element, the second switching element
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and the third switching element are respectively con-
nected with the first control signal, the second control
signal and the third control signal; and

each control unit has an arrangement manner for the

control signals, and in three control units arranged
sequentially, three arrangement manners of the control
signals received at the third terminals of the first
switching elements, the second switching elements and
the third switching elements are different from each
other or are the same partially such that the sub-pixels
which are charged simultaneously are not a single
color,

7. The liquid crystal display according to claim 6,
wherein, the three control units arranged sequentially are
respectively denoted as a first control unit, a second control
unit and a third control unit; three pixel units correspond-
ingly connected with the first control unit, the second control
unit and the third control unit arranged sequentially are
respectively denoted as a first pixel unit, a second pixel unit
and a third pixel unit;

wherein, third terminals of the first switching element, the

second switching element and the third switching ele-
ment in the first control unit respectively receive the
first control signal, the second control signal and the
third control signal; third terminals of the first switch-
ing element, the second switching element and the third
switching element in the second control unit respec-
tively receive the third control signal, the first control
signal and the second control signal; third terminals of
the first switching element, the second switching ele-
ment and the third switching element in the third
control unit respectively receives the second control
signal, the third control signal and the first control
signal,

wherein, when the first control signal is effective, the first

sub-pixel in the first pixel unit, the second sub-pixel in
the second pixel unit and the third sub-pixel in the third
pixel unit are charged simultaneously;

when the second control signal is effective, the second

sub-pixel in the first pixel unit, the third sub-pixel in the
second pixel unit and the first sub-pixel in the third
pixel unit are charged simultaneously; and

when the third control signal is effective, the third sub-

pixel in the first pixel unit, the first sub-pixel in the
second pixel unit and the second sub-pixel in the third
pixel unit are charged simultaneously.

8. The liquid crystal display according to claim 6,
wherein, the three control units arranged sequentially are
respectively denoted as a first control unit, a second control
unit and a third control unit; three pixel units correspond-
ingly connected with the first control unit, the second control
unit and the third control unit arranged sequentially are
respectively denoted as a first pixel unit, a second pixel unit
and a third pixel unit;

wherein, third terminals of the first switching element, the

second switching element and the third switching ele-
ment in the first control unit respectively receive the
first control signal, the second control signal and the
third control signal; third terminals of the first switch-
ing element, the second switching element and the third
switching element in the second control unit respec-
tively receive the first control signal, the second control
signal and the third control signal; third terminals of the
first switching element, the second switching element
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and the third switching element in the third control unit
respectively receives the third control signal, the first
control signal and the second control signal;

wherein, when the first control signal is effective, the first

sub-pixel in the first pixel unit, the first sub-pixel in the
second pixel unit and the second sub-pixel in the third
pixel unit are charged simultaneously;

when the second control signal is effective, the second

sub-pixel in the first pixel unit, the second sub-pixel in
the second pixel unit and the third sub-pixel in the third
pixel unit are charged simultaneously; and

when the third control signal is effective, the third sub-

pixel in the first pixel unit, the third sub-pixel in the
second pixel unit and the first sub-pixel in the third
pixel unit are charged simultaneously.

9. The liquid crystal display according to claim 6,
wherein, the first sub-pixel, the second sub-pixel and the
third sub-pixel are respectively a red sub-pixel, a green
sub-pixel and a blue sub-pixel.

10. The liquid crystal display according to claim 6,
wherein, the first switching element, the second switching
element and the third switching element are all NMOS
transistors; the first terminals, the second terminals and the
third terminals of the first switching element, the second
switching element and the third switching element are
respectively drain electrodes, source electrodes and gate
electrodes of NMOS transistors.

11. The liquid crystal display according to claim 10,
wherein, the first control signal, the second control signal
and the third control signal are sequentially a high-level
signal in the scanning period of one scanning line.

12. A control method for a liquid crystal display, com-
prising steps of:

responding to multiple control signals to control sub-

pixels having different colors in multiple pixel units to
be charged simultaneously;

wherein, the multiple control signals are effective in a

time-division manner in a scanning period of one
scanning line in order to finish a charging of all
sub-pixels corresponding to the one scanning line in the
scanning period.

13. The control method for a liquid crystal display accord-
ing to claim 12, wherein, the multiple control signals
includes a first control signal, a second control signal and a
third control signal; each pixel unit includes a first sub-pixel,

Jun. 15,2017

a second sub-pixel and a third sub-pixel having different
colors; three of the pixel units arrange sequentially are
respectively denoted as a first pixel unit, a second pixel unit
and a third pixel unit; and in the step of responding to
multiple control signals to control sub-pixels having differ-
ent colors in multiple pixel units to be charged simultane-
ously includes:

responding to the first control signal to control the first

sub-pixel in the first pixel unit, the second sub-pixel in
the second pixel unit and the third sub-pixel in the third
pixel unit to be charged simultaneously;
responding to the second control signal to control the
second sub-pixel in the first pixel unit, the third sub-
pixel in the second pixel unit and the first sub-pixel in
the third pixel unit to be charged simultaneously; and

responding to the third control signal to control the third
sub-pixel in the first pixel unit, the first sub-pixel in the
second pixel unit and the second sub-pixel in the third
pixel unit to be charged simultaneously.

14. The control method for a liquid crystal display accord-
ing to claim 12, wherein, the multiple control signals
includes a first control signal, a second control signal and a
third control signal; each pixel unit includes a first sub-pixel,
a second sub-pixel and a third sub-pixel having different
colors; three of the pixel units arrange sequentially are
respectively denoted as a first pixel unit, a second pixel unit
and a third pixel unit; and in the step of responding to
multiple control signals to control sub-pixels having differ-
ent colors in multiple pixel units to be charged simultane-
ously includes:

responding to the first control signal to control the first

sub-pixel in the first pixel unit, the first sub-pixel in the
second pixel unit and the second sub-pixel in the third
pixel unit to be charged simultaneously;

responding to the second control signal to control the

second sub-pixel in the first pixel unit, the second
sub-pixel in the second pixel unit and the third sub-
pixel in the third pixel unit to be charged simultane-
ously; and

responding to the third control signal to control the third

sub-pixel in the first pixel unit, the third sub-pixel in the
second pixel unit and the first sub-pixel in the third
pixel unit to be charged simultaneously.
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